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XU HUGNG PHAT THIEN CO GIOI HOA VA CONG NGHIEP
BAO QUAN CHE BIEN NONG LAM THUY SAN TRONG
BOI CANH CUGC CACH MANG CONG NGHIEP 4.0

PGS.TS Pham Anh Tudn', TS. Nguyén Ning Nhwrong'

1. PAT VAN PE

Tr thé ky thir 18 dén nay nén san xuét
hang hoéa trén thé gidi lién tuc phat trién
theo hudng cong nghiép véi tbe dd manh
mé va co tinh dot phé dya trén nhiing thanh
tuu vé Khoa hoc va Cong nghé. Theo gido
su Klaus Schwab, tac gia cudn sach “The
Fourth Industrial Revolution”, ddng thoi 1a
ngudi sang 14p va 1a chu tich diéu hanh
Dién dan Kinh té Thé Giéi da dua ra md
hinh tong quat va dinh vi thé gi6i ngay nay
dang & giai doan gitira ciia cudc Cach mang
cong nghiép lan thr tu (con goi 13 cudc
Cach mang cong nghiép 4.0). Nguoc vé
lich str, Cudc cach mang cong nghiép lan
thir nhat dién ra vao cudi nhitng nim 1700
bang st dung ning luong cta dong co hoi
nudc dé co gidi hoa phuc vu san xuit.
Cudc cach mang cong nghiép lan thir hai
dién ra vao dau thé ki 20 nho tng dung
nang lugng dién dé cong nghiép hoa san
xuét. Cudc cach mang cong nghlep lan thir
ba dién ra sau cudc chién tranh thé gidi thir
II nho thanh tyu phat trién vé dién tir va
cong nghé thong tin dé tu dong hoa san
xudt dya vao may tinh va thiét bi co dién
tr. Cudc cach mang cong nghiép lan thu tu
da lam thay doi thé glOl nho nhimg yéu t6
cot 181 cua Ky thuat sb nhu: Tri tu¢ nhan
tao (Al), Van vat két ndi - Internet of
Things (IoT) va dit li€u 16n (Big Data) da

''Vién Co dién NN&CNSTH
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két hop cac cong nghé co ban thudc linh
vuc sinh hoc, vat ly va ky thuat s6 dé tao
ra hé thdng cong nghé san xuit thong minh
nhiam nang cao ning suit, chit luong va
hiéu qua ctia qua trinh san xuét.

DPong thoi voi xu hudng phat trién
manh mé cua cudc cach mang cong nghiép
4.0, dan sd trén toan cau dang chuyén dich
manh tir ndng nghiép sang cac nganh cong
nghlep va dich vu san xuit. Hién tai nén
kinh té ctia cac nudce phat trién trén thé giéi
chi khoang 5% dan sé 1am viéc trong linh
vuc néng nghiép, nhung chiém dén hon
60% dén sb hoat dong trong linh vuc cong
nghiép va dich vu san xuat. Hoa Ky va
Nhét Ban 1a nhitng nuéc phat trién di c6
chinh sach thuc ddy cudc cach mang cong
nghié¢p 4.0 trong nong nghiép thong qua co
gi6i hoa, tu dong hoa va hién dai hoa dé
day nhanh qua trinh mé réng quy mé va
thuong mai héa nong nghi€p. Do vay, dinh
hudng ndng nghiép trong tuong lai s€ phat
trién thanh cac nganh cong nghiép cong
nghé cao trong d6 cac hé théng duoc két
hop voi tri tué nhan tao va dir li¢u 1on.
Nhitng hé théng d6 duge tich hop dong bo
cac khau cua qua trinh san xuit nhu may
moc nong nghiép tir lam dit gieo hat, canh
tac, thu hoach, quan 1y trang trai, du bdo
san xudt dén bao quan, ché bién va tiéu thu
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san pham.

Thé gi6i ngay nay trong bdi canh hoi
nhap va phat trién cta cudc cach mang
cong nghiép 4.0, bai toan tdi wu trong qua
trinh san xuat nong nghiép nham giai quyét
nhitng van dé ton tai c6 tinh dac thu vé cac
yéu to dau vao va dau ra chua hop 1y. Cu
thé, v6i san luong lwong thuc hién tai hoan
toan ¢ thé dap tng cho nhu ciu cia toan
b6 dan s toan cau. Tuy

Vién Co dién nong nghiép va CNSTH

vay, hién c6 té1 30 - 50% luong luong
thyc san xuét ra dang bj ton that va sir dung
lang phi

trong khi van con nhiéu ngudi bi thiéu
an va chét doi trén thé gii. Dé giai quyét
thyc trang nay, xu huéng phat trién co gisi
hoa va cong nghiép bao quan, ché bién
noéng 1am thuy san (NLTS) trén thé gi6i
theo hudng hi¢n dai véi muc ty dong hoa
cao dap ng muc tiéu ting nang suat lao
dong, giém ton that sau thu hoach, nang
cao chat lu’ong, gia tri va an toan thu’c
pham. Trong gan mot thap nién qua, nén
nong nghiép Viét Nam da cé budc tang
truong vuot bac, tuy vay ton tai 16n nhat
van 12 muc ton that sau thu hoach con cao,
gla trl san pham nong nghiép thap va con
tiém an rai ro vé an toan thuc pham do vay
dinh huéng thiic day phat trién co gidi hoa
va cong nghiép bao quan ché bién NLTS
trong bdi canh cudc cach mang cong
nghiép 4.0 1a xu hudng tat yéu.
2. XU HUONG PHAT TRIEN CO
GIOI HOA VA CONG NGHIEP BAO
QUAN VA CHE BIEN NLTS TREN
THE GIOI
2.1. Xu huéng phat trién co giéi hoa
nong nghiép theo hwdéng ciach mang
cong nghiép 4.0

TAP CHi CONG NGHIEP NONG THON SO 44

Hién nhiéu nudc trén thé gidi, nhat 1a ¢
cac nude co nén cong nghiép phat trién da
va dang Ung dung c6 hi¢u qua cac thanh
tuu cia cach mang cong nghiép lan thi 4
trong co gigi hoa san xuat néng nghiép .

Cac cong nghé mdi nhu: ty dong hoa
trong san xuat, cong nghé IoT, Big data s&
gitp gitp mo ra co hoi thay doi phuong
thirc san xuét cii, rit ngan thoi gian va ting
nang sut, chat luong san pham. Ngoai ra,
Nong nghiép 4.0 con giup giai quyét nhiéu
thach thie dic biét 1a tinh trang khan hiém
ngudn lyc (dat dai, lao dong, nang lugng
tu nhién,....), giam t6n hai do bién dbi khi
hau bang cidc m6 hinh canh tac hién dai,
than thién v6i moi trudng, dap tng nhu cau
ngdy cang cao ctia nguoi tiéu dung vé chat
lugng hang hoa, an toan vé sinh thuc pham
va truy sudt ngudn goc Cong ngh¢ 4.0 du
bao sé& tac dong toi tat ca cac khau trong
chudi gia tri ciia cdc mat hang nong san tir
khau san xuat (cong nghé giéng, co gidi
hoa, ty dong hoa), ché bién (cong nghé
m0’1 san pham méi), tiéu dung (truy Xudt
ngudn goc, phudng thirc phan pho1) Trong
tuong lai gan cac mo hinh va thiét bi ung
dung trong co gidi hda ndong nghiép trén
thé gidi chu dao sé 1a:

- Nha tréng, cac mo hinh san xuat nong
nghiép thong minh, &p dung cong nghé
cao, cac thanh tuu tri tué nhan tao va
phuong tién lién lac, diéu khién hién dai
vao timg khau san xudt. Théng qua cac
thiét bi lién lac, nguoi nong dan cod thé két
nbi v4i cac thiét bi lap dat trong nha trong,
trén ddng rudng nhd vao hé thdng cam
bién thu thap, phan tich dit liéu dé lim bat
dugc thuc trang cua qua trinh san XUAL;

- Thiét bi bay khong nguoi 1ai. Thiét bi
bay khong nguoi 14i duge st dung dé khao
sat thuc trang, thu thap dir liéu trong cac
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trang trai hodc dé phun thudc bao vé thuc
vat;

- May ndng nghi¢p chinh xac - Robot
nong nghi¢p. Robot nong nghiép s€ tham
gia vao vi¢e ty dong hoa cac qua trinh san
xuat néng nghiép nhu: lam dét, gieo trong,
chiam soc (Iam co6, bon phan), phun thube
bao vé thuc vat, thu hoach, van chuyén
ndng san trong trang trai trong trot hodc
cham séc vat nuoi trong céc cac trang trai.
Nho sir dung Robot ma ning suat lao dong
cao gip 50 dén 70 1an so véi lao dong thu
cong va c6 do chinh xac cao;

- Nha may ché bién nong, 1am, thuy san
thong minh, trong dé ngoai viéc ap dung
cong nghé cao, tit cac cac qua trinh va
may, thiét bi 1am viéc tu dong, dugc diéu
khién, giam sat thong qua théng tin da
duoc s hoa;

- Cong ngh¢ thong minh, c6 kha ning
thich ing, chong chiu va phuc hoi néu diéu
kién khi hau thay doi.

2.2. Xu huwdéng phat trién cong nghiép
bdo quan va ché bién NLTS

2.2.1. Xu hwéng phdt trién co sé ha ting
hién dai két néi chuéi cung ieng lanh

Xu huéng phat trién nong nghiép trén
thé gigi da tro thanh mot nganh c6 tinh
dinh hudng thi truong ngay cang cao, dac
biét cudc cach mang cong ngh¢ 4.0 da co
tac dong manh mé dén san xuat nong
nghiép. Nong nghiép Umg dung cong nghé
cao hay con g01 la “Nong nghlep thong
minh” gop phan glam chi phi san xuat, ting
ning suat va chat luong san pham ciing
nhu chét lugng dich vy. Hinh 1 mo6 phong
qua trinh san xuét tng dung cong nghé cao,
sir dung cac thiét bi thong minh dugc két
nbi mang internet dwa trén nén tang cong
nghé thong tin dé quan 1y theo chudi tir

ngudi néng dan dén cac doanh nghiép so
ché bién va phan phdi san pham dam bao
an toan thuc pham, hiéu qua va bén viing,
thich img véi bién do6i khi hau va hoi nhap
quéc té.

Chudi cung Gng lanh 1a diéu kién can
dé nang cao hiéu qua tng dung cac cong
nghé bao quan tién tién giam ton that sau
thu hoach. Hinh 2 mé ta cdu triic va céac
hoat dong cua chudi cung ung lanh pho
bién trén thé glO’l duoc gan két theo chudi
tir ving san xuat dén so ché, bao quan, ché
bién va tiéu thu san pham.

V& céu tric chudi cung ung lanh bao
g6m hai hé thdng logistics co ban: (i) Mang
ludi nha kho lanh dugc kiém soat nhiét do
bdo quan phu hop tuy thudc vao dic tinh
cua san phém (1) H¢ théng van tai lanh bao
gdm céc loai phuong tién nhu xe tai, con-
tainer lanh chuyén dung duong by, duong
hang khong, duong bién, cho hoat dong
van chuyén va g1a0 nhan kiém tra, duy tri
nhiét do lanh can thiét.

Theo Asia Food Journal khu vuc chau
Au dy bao sé& chiém thi phan cao nhat trén
thi truong chudi cung img lanh toan cau.
Xu hudng phat trién cong nghé bao quan
ctia chudi cung ung lanh theo huéng dau
tu cac giai phap cong nghé¢ madi ung dung
trong cac hé thong bao quan, van chuyén
lanh va lanh dong két n6i hé thong kiém
soat, dinh vi va truy Xuat ngudn goc san
pham trong chudi cung g dap Lrng cac
tiéu chuan chat luong dat ra ciia mdi quéc
gia.

Th1 truong cua chudi cung u:ng lanh
toan cau lién tuc md rong va c6 tiém ning
ting truong ddi véi cac nudc dang phat
trién, song song voi su ting trudng thuong
mai qudc té d6i v6i cac mit hang néng 1am
thiy san & cac nudc co loi thé so sanh vé
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san xuat nong nghiép. Mat khac sy mé
rong cac chudi ban 1é thyc pham cua cac
tap doan da qubc gia gbp phan thuc day
thuong mai qudc té va tac dong tich cuc
dén tang truong thi truong chudi cung tng
lanh.

2.2.2. Xu hwéng phdt trién cong nghé tién
tién trng dung trong bio quin NLTS
2.2.2.1. Cong nghé bao quan rau, cu, qua
twoi sau thu hoach

Xuat phat tir dic tinh ctia rau qua tuoi sau
thu hoach van ton tai nhu mot thuc thé
séng, qua trinh sinh 1y dién ra thong qua sy
h6 hap nho hap thy khi O,, thai khi CO,
va nudc, dong thoi v6i qua trinh thai nhiét.
Qua trinh sinh 1y dong thoi v6i qua trinh
sinh hoa theo xu hudng tiéu hao co chit dé
thuc hién céc phan tng sinh hoa lam gia
tang toc do gia hoa cua rau qua... Mat khac
vi sinh vat va ndm mdc ciing 1a tac nhan
gy nén hu hong dan dén sy thay doi vé cau
tric va mui vi cia san pham. Ngoai ra
trong qua trinh trao d6i chat cia té bao san
sinh ra khi Ethylene (CoH,4) nhu mdt loai
hodc mon kich thich va xtc tac cho céc
phén rng sinh hda xay ra manh hon, gay
mAt mau va 1am bién doi cdu tric rau qua
dan t6i sy hu héong nhanh chong.

Trén thé g101 nhu:ng nghién ctru co ban
1am co sé dé phat trién cac cong nghé bao
quan rau qua tuoi sau thu hoach dya trén
nhiing nguyén tac co ban: (i) Han ché qua
trinh sinh 1y (rc ché qua trinh ho hap)
nham giam téc d6 phan mg sinh héa dé
kéo dai thoi gian bao quan; (ii) Han ché su
san sinh ra khi ethylene trong qua trinh bao
quan; (iii) Xir Iy tiéu diét vi sinh vat va nam
moc trén bé mat; (iv) X 1y tring, con
tring bi gdy nhiém trong va trudc thu
hoach; (v) Giai phép cong nghé xtr ly trude
thu hoach nham gia tang kha ning khang
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bénh, ting tinh co 1y ciia rau qua, han ché

su san sinh khi ethylene ...

Xu hudng phat trién cong nghé bao quan

rau qua tuoi trén thé gioi:

1/ Céng nghé bdo qudn bang ché pham

sinh hoc va hoa hoc than thién:

« Ché pham sinh hoc Retain, tén thuong
mai AVG (Aminotheoxy vinyl glycine
hydrochoride) dugc tmg dung dé xir Iy
can thu hoach c6 thé (rc ché su san sinh
ethylene nham kéo dai thoi gian thu hai
v6i nong do, thoi diém xir 1y va ching
loai rau qua khac nhau c6 thé kéo dai
tudi thu hoach tir 1 - 2 thang.

« Ché pham 1- MCP (1 - Methylcyclo-
propene) dugc tng dung dé xtr 1y sau
thu hoach c6 thé wrc ché su san sinh eth-
ylene nham kéo dai thoi gian bao quan
v6i néng do, thoi gian xir 1y va ching
loai rau qua khac nhau c6 thé kéo dai
thoi gian bao quan 30 - 50% phu hop
hon v6i nhitng loai qua chin sau thu
hoach.

«  Ché pham thudc trir sau sinh hoc Bacil-
lus thuringiensis cho bao quan nhiéu
loai rau 4n 14 trong qué trinh nudi tréng
trudc va can thu hoach.

« Ché pham sinh hoc rhamnolipid va sy-
ringomicin, cho bdo quan trai cay (nho)
va hat ndng san (ngo).

«  Ché pham tu phan hay va than thién véi
moi truong nhu mang bao lam tir nhya
sinh hoc PLA (polylactic acid), PHA
(polyhydroxyalkanoates), TPS (tinh bot
chiu nhiét), ing dung lam mang bao
cho bdo quan tréi cay sau thu hoach.

« Ché pham sinh hoc PLA (axit phenyl-
lactic) 14 ché pham dugc san xuat bang
cong nghé lén men thudc nhéom vi
khuan lactic chat khang vi sinh vat ma
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ching san sinh ra trong bao quan thuc
pham da duoc dé cap nhiéu.

Ché pham sinh hoc Bacterioxin 14 cac
hop chit co ban chat protein c6 kha
nang wc ché vi sinh vat kha tot duoc
tmg dung nhiéu trong thyc pham tuy
pho khang vi sinh vat khong rong.
Ngoai ra trén thé glO’l co xu hu(mg su
dung céc loai ché pham c6 ngudn gbc
hitu co trong so ché bao quan rau qua
nhu mét sd loai tinh dau va céc axit hitu
co nhu axit lactic, axetic, xitric... nham
{rc ché su hoat dong cua vi sinh vat va
hoat tinh ctia cac loai enzyme gay hu
hoéng rau qua sau thu hoach.

2/ Cong nghé so ché bio quan iing dung
cdc ky thuat vat ly an toan:

K¥ thuat chiéu xa thyuc phém (Food ir-
radiation techniques):

Chiéu xa thuc phém la quéa trinh
chiéu burc xa ion hoa 1én thyc pham sé
lam duat mot s6 lién két mong manh
trong cac phan tir hitu co, gdy bién tinh
phan tir. N6 dan dén phan tir giam hoic
mat kha nang tham gia qua trinh song
nham tiéu diét cic sinh vat, ngan chan
su lay lan hodc loai bé moc mam bénh.
Tuy thudc vao lidu luong, mot sb hodc
tat ca cac mam bénh, vi sinh vat, vi
khuan, virus c6 trong thuc phém s¢ bi
pha huy hoac tré nén khong c6 kha
nang sinh san.

Trén thé giéi hién c6 hon 60 qubc gia
chinh thurc chép nhan chiéu xa thuc
pham, véi khoang 500.000 tan lwong
thuc duoc xtr Iy mdi nam trén toan thé
gidi. Cac quoc gia khic nhau ciing co
nhing quy dinh khac nhau vé loai thuc
pham dugc phép chiéu xa, va mirc do
chiéu. Tai Ao, Puc va nhiéu nudc khac

ctia Lién minh chau Au chi chap nhan
chiéu xa d6i véi san pham say kho nhu
cac loai thao moc va gia vi véi lidu
luong nhat dinh. Trong khi tai Brazil tat
ca cac loai thuc pham dugc cho phép
chiéu xa & bat ky liéu nao.

Ky thuat xa 1y bang hoi nudc nong
(Vapor Heat Treatment)

Xt 1y bang hoi nuéc néng nham tiéu
diét rudi duc qua va mot s6 ndm bénh
trong trai cay la giai phap cong nghé
thay thé cho k¥ thuat chiéu xa (mg dung
trong khau kiém dich thuc vat cac loai
trai cdy nhap khau ciia mot s6 quoc gia
& Chau Au va Nhat Ban. Hé thong thiét
bixtr ly trai cay bang hoi nudc bao hoa
duoc phat trién tai cac nudc Chau Au
va Nhat Ban, tuy theo loai trai cay ché
d6 xir 1y bang hoi nude bao hoa ¢ nhiét
dg 46 - 47°C trong thoi gian tur 40 - 70
phut.

Uu diém cua phuong phap xtr Iy bang
hot nuéc nong: Khong s dung hoa
chit; Co thé ngan chan duoc sy thoat
hoi nudce trén bé mat vo trai cay do do
am moi truong cao trong qua trinh xir
1y; Nho co ché chénh 1éch ap suat lién
quan dén cudng buc hoi nude nong di
tao ra moi truong nhiét do va hoi am
cao, hi¢u qua khtr trung cao.

Cong nghé bao quan bang k¥ thuat CA
(Controlled Atmosphere):

Phuong phap kiém soat khi quyén CA
1a giai phap k¥ thuat chi dong bang mot
hé théng thiét bi nhu mot kho bao quan
c¢6 chie ning diéu khién, giam sat cac
thong s6 cua mdi truong vi khi hau
trong qua trinh bao quan rau qua tuoi
(ndng do khi 'Oy, nong do khi CO»,
nhiét 6, d6 4m) nham kim ham qua
trinh sinh ly, han ché nhiing bién d6i
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sinh hoa dé kéo dai thoi gian bao quan,
tiy theo dic tinh sinh 1y ctia mdi loai
rau qua khac nhau, tuong ng can xac
dinh dugc ché do CA toi uu (ndng do
khi Oy, nong d6 khi CO,, nhiét do, do
am).

Cong nghé bao quan biang CA 1a ky
thuat tién tién, dic biét phat trién tai cac
nude tién tién Chau Au, My, Nhat Ban,
New Zealand ... Quy mo6 Ung dung
dang cac tong kho CA véi muc dich ton
trit cac loai trai cay phuc vu cho chudi
cung tmg lanh phuc vu ndi tiéu va xuét
khau. Do chi phi ddu tu cao so véi kho
bao quan lanh thong thuong nén cac hé
thong kho CA quy mé 16n con it dugc
mg dung ddi véi cac nude dang va kém
phat trién.

Cong nghé lanh chan khong (Vacuum
cooling technology)

Nguyén tic 1am lanh chan khong dua
trén su bay hoi nhanh mot phﬁn d6 am
ctia san pham dudi p suat chan khong.
Lam lanh chan khong c6 thé sir dung dé
rit ngan thoi gian xtr 1y rau qua tuoi
tién bao quan, nham cai thién chat
lugng, an toan va kéo dai thot gian bao
quan. Cong ngh¢ lanh chan khong duoc
ung dung phu hop cho céc loai rau cu
qua, Gan déy, da duoc ap dung cho cac
san pham thuc phim nhét, banh my va
cd ngu. Cong nghé lam lanh chan
khéng dugce nghién ctru va phat trién
manh tai Ireland va c6 xu hudng phat
trién tmg dung & nhiéu qudc gia véi chi
phi dau tu thap va hiéu qua tmg dung
cao.

Céc giai phap ky thuat vat 1y khac:

Pé nang cao hiéu qua bao quan rau qua
tuoi noi riéng va thyc pham noi chung,
xu huéng phat trién trén thé giéi dua
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trén cong nghé nén 1a cong nghé bao
quéan lanh va phét trién cac giai phap k¥
thuat méi hd trg nhu:

K¥ thuat ing dung séng tir truong két
hop trong cac kho bao quan lanh nham
{rc ché hiéu qua hon qua trinh sinh 1y,
sinh hoa va su phat trién ctia vi sinh vat
trong qua trinh bado quan.

K¥ thuat Plasma lanh dugc ung dung
¢6 hiéu qua wre ché nhiéu vi sinh vat, ca
bao tu va virus. Khi huéng chum
plasma vao bé mit can xir Iy (nAm mdc,
vi khuan) céc electron, ion dong ning
16n, cac tia UV xuat hién trong qué
trinh tao plasma s& ban pha thanh té bao
ctia nAm méc, vi khuan, tao ra cac géc
oxy hoda bac cao va chiing s€ pha v& cac
cau trac DNA, pha v& thanh té bao, cac
lién két glua cac thanh phan trong té
bao vi khuan, virus nAm méc, gay t6n
thuong khong phuc hoi va gy chét vi
sinh vat.

K¥ thuat tao khi ozone ting dung trong
so ché xtr Iy rau qué twoi nho kha ning
diét khuan. Vi su phat trién hé théng

Ozone OZONFILT® OZVa dat tiéu
chuan DIN 19627 cho may tao ozone
ciia CH Lién Bang Pirc, cong suit cia
may OZVa c6 thé dat tir 5 dén 90 g
ozone/h. Dong may nay c6 thé dat dugc
hiéu suit va chat lugng ozone rét cao
nhd vao viée van hanh dong bo giira
cong nghé vi xur Iy va cong nghé tao
ozone tan sd trung binh.

K thuat hap thu khi ethylene, gitip khir
trung khong khi bang cach loai bo khi
ethylene tu sinh trong qué trinh bao
quan va cac hop chat hitu co dé bay hoi

(VOC), gitip gitr trdi cay va rau qua
tuoi lau hon tr khi luu trir trong kho
ctia nha cung cap dén kho ciia cac nha
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phan phéi 16n hodc cac siéu thi nho.

3/ Cong nghé bao quan ung dung ky thudt

vat liéu:

« (Cong nghé bao gbi khi diéu bién MAP
(Modified Atmosphere Packaging)
La mot gidi phap ky thuadt bao quan rau
qua tuoi co ciing nguyén tac nhu cong
nghé bao quan bang CA, diém khéc biét
ctia k¥ thuat MAP 1a tu diéu chinh cac
thong s6 ctia moi truong vi khi héu bén
trong bao goi (ndng do khi 0,, nong do
khi CO», nhi€t do, do am) phu hop voi
dac tinh sinh ly cua moi loai rau qua,
hay con goi 1a “bao bi thong minh”.
Cong nghé bao gbi khi diéu bién MAP
duoc ung dung pho bién trén thé gidi
do c6 chi phi thap va hiéu qua cao trong
bdo quan so véi cong nghé¢ CA. Tinh
nang k¥ thuat va hiéu qua img dung phu
thudc vao ky thuat vat liéu va ky thuat
tinh todn bao goi cho phu hop voi cong
nghé bao quan cua mdi loai rau qua

«  Cong nghé bao quan bang ché pham tao
mang phu:
La mdt giai phap ky thudt bdo quan rau
qua tuoi dwa trén nguyén tac 1a tao ra
mot loai ché pham dang long dé bay
hoi, khi phun 1én bé mat rau qua tao ra
mot 16p mang moéng nham han ché sy
h6 hap va bay hoi nuéc, mat khac tc
ché sy phat trién cua vi sinh vat dé kéo
dai thoi gian bao quan.
Tinh nang ky thuat ing dung cua céc
loai ché pham tao mang duoc nghién
ctru phu hop véi dic tinh sinh 1y cta
mdi loai rau qua vdi cac loai vat liéu an
toan va than thién.
Cong nghé bao quan bang ché pham tao
mang pha dugc ing dung pho bién trén
thé gigi. Cong ty Deco thudc tap doan

Cerexagri gi6i thiéu gan 30 san pham
mang phu dung cho nhiéu loai rau qua
khac nhau (www.cexagri.com). Mot s6
cac san pham nay c6 tén: Apple Lustr®,
Premium Apple Lustr®, Deco Lustr®,
Deco Citrus Lustr®, Citrus Lustr®,
PNPL 251, Pineapple Lustr®, Sweet
Potato Lustr®, vegetable Lustr®.
Nhiéu nhét 1a cac san pham dung cho
qua c6 mui va tdo. Cac loai polyme la
thanh phan chinh trong cac san pham
ctia ho gom: canh kién, nhya PE, nhua
cdy, sap carnauba, sap ong, dau khoang,
paraffin. Cong ty Agricoat Industries
Ltd. cia Anh (www.agricoat.co.uk) da
gi6i thiéu san pham co tén semperfresh.
San pham nay di duoc chap thuan sir
dung tai nhiéu nude nhu My, EU, Nhat
Ban, Nam Phi, Uc, Trung Québc. Thanh
phan chinh ctia semperfresh 1a CMC va
sucro este cua cac axit béo.
Pé nang cao hiéu qua bao quan bang
ché pham tao mang, hién nhiéu nghién
cru phat trién trén thé gi6i theo xu
hudng cai tién vat liéu ¢6 tinh nang ban
thAm hiéu qua hon bang vt liéu nano,
tinh ning khang khuan bang bo sung
vat liéu chitosan, nano bac...
2.2.2.2.Céng nghé bao qudan san pham kho
- San pham kho (néng san, thuy san, 1am
san, dugc li€u) trude qua trinh bao quan
dugc so ché 1am kho dé giam do am trong
san pham xubéng do am can bang nham
muc dich kéo dai thoi gian bao quan. Tuy
thudc vao ciu tric va thanh phén hoa hoc
ctia san pham ma do am cin bang sau khi
sdy dat tir 5 - 13%. Xuat phat tir didc tinh
ctia san pham kho trong qua trinh bao quan
c6 nhiéu yéu t6 anh huong dén chat lugng
nhu nhiét d6, ap sudt moi truong bao quan,
hoat d0 nudc cua san phém. .. nhitng bién
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d6i ctia qua trinh hoa hoc, sinh hoc, vat 1y
va sy hoat dong gay hai cia vi sinh vat, con
tring gay ton that sau thu hoach ca vé sé
luong va chat luong. ..

- Trén thé giéi nhitg nghién ciru co ban
1am co s& dé phat trién cac cong nghé bao
quan san pham kho dua trén cic nguyén
tac: (i) Han ché nhimg bién doi héa hoc cua
cac yéu td anh huong nhu nhiét do, ap suit,
thanh phan khi, hoat d6 nudc...(ii) DPinh
hoat cac enzyme c6 tac dong dén nhiing
bién ddi sinh hoa gy giam cép chét lugng
san pham; (iii) Han ché nhiing tac dong do
qua trinh bay hoi va hap thu cac hop chit
khong mong mudn; (iv) Han ché sy hoat
dong cua cac hé nadm moc sinh doc td va
con trung gay hai.

- Xu huéng phat trién cong nghé bao
quan san pham kho trén thé gidi:

1) Cong nghé bdo quan nong thuy san
trong moi truong lanh kho:

Khac véi cong nghé bao quan lanh
am cho cac san pham tuoi séng (rau, hoa,
qué twoi) nhiét d6 tir 0 - 10°C, d6 am 85 -
92%, bao quan lanh kho ¢6 d6 am thap (40
- 45%) va tuy theo dac tinh va thoi gian bao
quan ma nhiét dé bao quan cling khac
nhau. Ddi véi cac mat hang nong san kho
(hat ngli cdc, rau qua séy, ché, duoc liéu,
cac mat hang thi cong my nghé may tre
dan...) nhiét d6 bao quan tur 12 - 18°C,
trong khi d6i véi cac san pham thuy san
khé (muyc kho, ca kho, moi kho...) can bao
quan nhiét do thap - 18°C.

Cong nghé bao quan lanh kho dugc
tmg dung phd bién trong chudi cung tng
lanh toan cau, dic biét & cac nude phat
trién pho bién dang téng kho ton trit tai cac
kho cang trung chuyén, phan phéi va ving
nguyén li¢u.

2) Cong nghé bao quan nong san kho
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bang silo

La cong nghé bao quan san pham kho
dang hat, bot roi trong cac t6 hop silo kin
bang thép dang than tru ding, tich hop cac
co cdu van chuyén nap liéu, ra heu va tuan
hoan d4o tron trong qué trinh ton trit. Tuy
theo dic tinh, diéu kién tmg dung, yéu cau
chét luong va thoi gian bao quan ma silo
duoc thiét ké cac chirc niang ¢ cach nhiét,
diéu tiét nhiét 4m bing bom nhiét va hé
diéu khién giam sat ty dong cac thong sb
chinh (nhiét do, d6 am vat liéu, luu lugng
khong khi déi luu ...), canh bao mébi nguy
do nam méc hoat dong trong qua trinh bao
quan.

Cong nghé bao quan bang silo thép
duoc tng dung phd bién tai cac nudc tién
tién (Chau Au, My, Nhat, Han Quéc, Trung
Quéc..,) voi stre chira 500 - 2000 tan/Silo,
tuy thuoc vao muyc dich va quy mé ung
dung gom t6 h0’p nhiéu silo gan ddng bod
v6i hé thong sdy dang thap. Poi tuong ing
dung phd bién cho cac ho nong dan tai cac
trang trai, cac nha may ton trit nguyén liu
phuc vu ché bién, cac téng kho trung
chuyén, phan phéi...

Ngoai cong nghé silo dimg bang thép
tai Argentina phat trién cong nghé silobag
bao quan ndng san sau khi sdy tai trén
ddng, cu tao silobag dang bao bi chuyén
dung c6 duong kinh tir 1,5 - 2 m d¢ dai 25
- 50 m, strc chtra dén 1000 tan/silo voi thiét
bi di dong chuyén dung co gidi hoa cac
khau nap va ra li¢u.

3) Cong nghe bao quan nong thuy san kho
bang diéu bién khi MA (Modified Atmos-
phere)

Nguyén tic bao quan san pham dang
kho trong moéi trudng diéu bién khi (hut
chan khong, nap khi N», nap khi COZ)
nham giam nong do khi O, la tac nhan gy
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ra cac phan ing oxy hoa lam giam cép chat
lugng san phém, han ché su phat trién cua
vi sinh vat, ngan ngua su hép thu am tur
moi truong. Trong khi phu:orng phap bao
quan bang diéu bién C02 voi nong d6 nhat
dinh con c6 hi€u qua ti€éu diét nam bénh,
con trung.

Trén thé giéi pho bién cong nghé bao
quan bang bao bi MA cho san pham khé
dang bao gbi nho véi chi phi thip va dé
ung dung, trong khi véi quy mo 16n dang
tong kho phu thudc vao bao bi chuyén
dung, hé théng thiét bi MA va kha nang co
gi61 hoa nap va ra liéu.

4/ Céng nghé bao quan NLTS khé bang ché

phdm va phu gia thuc phcfm

Ché pham bao quan gb va san pham
tir g0 nham ngan chin su phat trién cua Cac
loai ndm mdc cling nhu con tring va moi
gy hai. Xu huéng sir dung cac loai ché
pham sunfat déng, cac borat va cac hoa
chat gbc dau mo.

Ché phiam bao quan dang phu gia
thue phim c6 tinh chat khang khuan hoat
dong trén nguyén tic ngan chan su phat
trién ctia cac loai vi khuan, nim méc va
con trung, thong dung st dung trong bao
quan nhu nitrat natri, nitrit natri, cac mubi
sulfit, (d16xit luu huynh, bisulfat natri, sul-
fat hidro kali v.v) va EDTA dinatri (axit
étylendiamintétraaxétic).

Ché pham bao quan dang phu gia
thuc pham c6 tinh chét chong oxi héa hoat
dong trén nguyén tic ngin chin qua trinh
6xi hoa cac thanh phan trong thyc pham
kho. Ché pham bao quan thong dung nhu
ethoxyquin, dibutylhydroxytoluene (BHT)
va butylhydroxyanisol (BHA) dugc dung
nhu mot chat phy gia thuc pham véi liu
lvgng khong dwgc vuot qua 150 g/tin
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thanh pham.

Tai chau Au, tat ca cac phu gia thuc
pham cho phép sir dung déu co6 ky hiéu
bing “sé E” kém theo giéi han ham luong
cho phép.
2.2.2.3. Cong nghé bao quan dong

Nguyén tic ctia cong nghé bao quan
dong 1a duy tri nhiét d6 trong sudt qua trinh
bao quan dudi - 18°C dé bao quan san
pham sau cong doan cap dong (nhiét do tai
tdm cua san pham dat - 18°C). Thong
thuong cac tong kho bao quan dong duoc
diéu khién giam sat hoan toan ty dong
nhiét do tir -22 + -25°C, thoi gian bao quan
cho phép tur 12 - 18 thang.

Cong nghé bao quan dong cho cac
dbi trong san pham khac nhau (stc san, gia
cam, thay san, rau qua) khoéng c6 nhiéu
khac biét, 1y do san pham sau cap dong va
sudt qua trinh bao quan déng vé chét luong
gan nhu khong co su bién doi. Xu huéng
phat trién cong ngh¢ bao quan dong luén
gan voi chudi cung tng lanh véi quy mo
ngay cang 16m, pham vi Grng dung & hau hét
cac qudc gia va ving lanh tho. Song song
v6i sy phat trién cua k¥ thuat lanh va cong
nghé thong tin, ngdy nay cac téng kho bao
quan dong duoc trang bi hé thong thiét bi
lanh hién dai, tiém kiém nang luong, hé
diéu khién giam sat ty dong va két ndi
mang thong minh.

2.2.3. Xu huong phat trién cong nghé tién
tién irng dung trong ché bién NLTS

Trén thé giéi nganh cong nghiép ché
bién NLTS cho mdi nhém san pham c6 tinh
trong dong dua trén céng nghé nén duoc
tich hop céac k¥ thuat tién tién tao ra day
chuyén thiét bi ché bién dong bo, quy mé
cong nghiép.

Mot sb thanh tyu Gmg dung cong nghé
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theo cac nhom san pham NLTS c6 tiém
nang:

2.2.3.1. Cong nghé ché bién nuéc ép trdi
cay

Xu hudng phat trién trén thé gidi theo
hudng cac diy chuyén thiét bi ché bién
nudc €p hién dai duoc thiét ké theo modul
lap ghép thuc hién cac chirc nang doc lap.
Tuy theo ddi tuong nguyén liéu va yéu cau
da dang hoa san pham dau ra (nudc ép tuoi
dong lon, nudc ép co6 dac, bot trai cay,
puree...) c6 thé tich hop cac modul dong
bd v6i qua trinh san xuat phu hop.

Nhitng k¥ thuat tién tién duoc tGng
dung trong day chuyén ché bién nudc ép
trai cay noi riéng va nganh céng nghiép ché
bién d6 uéng no6i chung nhu: Thiét bi loc
ly tim; T6 hop thiét bi c6 dic chan khong
3 hiéu; Hé thong thiét bi tiét trung UHT;
Hé thdng may dong rét vo trung; Hé thong
thiét bi sy phun; Hé thong CIP...

Nhirng thanh tyu c6 tinh ddc thu cua
nganh ché bién nudc ép trai cdy da duoc
dua vao Gmg dung ddi v6i cac day chuyén
thiét bi thé hé méi nhu: Hé thong thiét bi
boc tach vo theo bién dién tu dong kiéu
CNC tng dung cho nhiéu loai trai c6 hinh
dang c¢ kich khac nhau; Hé théng thiét bi
thu huong; Hé thong thiét bi dong hoa két
hop diéu bién khi MA trong san xuat puree;
Hé thdng thiét bi ly tim ép tach hat chudi;
Xir Iy bang enzyme pectinase dé nang cao
hiéu sudt tach ép nudc va thu hoi tinh dau
tir mot sb loai qua co mui ...

Trong nganh cong nghiép ché bién
nudce ép, phu pham chiém 50 -70% trong
lwrong qua twoi 1a ngudn gidu chat dinh
dudng carbohydrate (carbohydrates hoa tan
va khong hoa tan protein, chat béo va
khoang chat, tinh diu va cac hop chat khac
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nhu cellulose, pectin, flavonoid). Thay vi
loai bo gay 6 nhiém méi trudng, phu pham
duoc tai ché da dang hoa san pham co gia
tri trong nganh cong nghiép thuc pham
(huong liéu, phu gia...), my pham, duoc
pham va 1am nguyén liéu san xuat thic an
chin nuéi 1a ngudn cung cép calo va pro-
tein.

2.2.3.2. Cong nghé ché bién lanh va lanh
dong

Song song v&i sy phat trién cia chudi
cung tng lanh toan cau, cac mat hang ché
bién lanh va lanh déng c6 xu hudéng gia
ting & cac nudc dang phat trién, gop phan
ting truong xuat khau va cai thién can can
thuong mai quéc té déi v&i cac nude co loi
thé so sanh vé san xuét nong nghlep Hmh
4 md ta so d6 cong nghé ché bién mot s6
mat hang lanh va lanh dong, quy mo cong
nghiép pho bién trén thé gidi.

Tinh tién tién ctia day chuyén thiét bi
cong nghé tng dung trong ché bién lanh va
lanh dong dugc danh gid ¢ 2 cong doan co
tinh quyét dinh dén chat lugng va hi¢u qua
trong qua trinh ché bién (i) Cong doan so
ché xtr Iy nguyén liéu tién cap dong thong
qua mirc d6 “Co gidi hoa va ty dong hoa”
(i1) Cong doan cap dong thong qua tinh
ning vé “Tdc do cap dong nhanh” va “Tién
ich, da ning voi chi phi ché bién thap” cua
cong ngh¢ ung dung.

Péanh gia chung vé trinh d6 cong
nghé mg dung ¢ cac nude tién tién (EU,
My, Nhat Ban, Han Qudc, Israel...) vé so
ché xr 1y nguyén liéu rau qua tién dong
(phan loai, rtra, boc tach vo, thai lat, lam
sach) da dat muc co gidi hoa va tu dong
hoa trén 95%, twong tng ddi v6i mat hang
suc san gia cam dugc thyc hién trén day
chuyén thiét bi lién tuc (so ché, giét mo,
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tach bo noi tang, pha l6c, lam sach) véi
muc ty dong hoa dén 90%. Trong khi, dbi
vo1 mat hang thay san chi dat muc 20 -
25%, mot nganh do ddc thu va tinh da dang
cua nguyén liéu nén chi phi sir dung lao
d6ng cao. V& trinh do tng dung cong nghé
cap dong pho bién trén thé gidi d6i véi cac
mat hang rau cu qua thai lat, thuy san dang
1o va phi 1& cha yéu bang cong nghé cap
dong IQF chuyén dung trén bing chuyén
lién tuc voi nhiét do gid cudng buc - 35 +
- 45°C, thoi gian cdp dong tir 10 - 30 phut
tuy theo do day san phém. Mat khac, dac
thu ctia san pham cdp dong stc san, gia
cam dang manh va nguyén con do do day
va quy cach khac nhau khong phu hop véi
cong nghé cap dong IQF, hién cong nghé
mg dung phd bién 1a cap dong gid cudng
btec, thoi gian cip dong dai nén chét luong
san pham khong cao, day ciing 1a van dé
dat ra ddi v6i cac nha khoa hoc trén thé gidi
va doi moi cong nghé cap dong nhanh dbi
v6i cac san pham c6 kich thude 16n.

Xu huéng phat trién cong nghé ché
bién lanh va lanh déng:

Céc day chuyén thiét bi so ché xir ly
rau ci qua, giét md so ché thuy siic san va
gia cam tién dong theo huéng nang cao
muc va ty trong co gidi hoa - ty dong hoa
cao hon. V& cong nghé cap dong nhanh d6i
mo1 cong ngh¢ theo hudng co6 tinh nang
vuot trdi vé toe do cap dong va kha ning
ung dung cho cac san phém co do day,
dang khoi. Nhat Ban 14 quéc gia tién phong
trong linh vuc d6i méi cong nghé cap dong
nhanh v4i cong nghé lanh dong CAS (Cells
Alive system) cua hang IBI va cong ngh¢
lanh d6ng siéu toc bang chit long (Liquid
freezer) TOMIN.

T phét trién cong nghé nén ché bién
lanh va lanh déng co6 thé hd tro phat trién
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cong nghiép ché bién d6 hop va ché bién
tinh siu tao ra da dang hoa san pham c6
GTGT cao.

X 1y phu pham trong che bién thity
san: Hién nay trén toan cau, co gan 70 triéu
tan thiy san duoc ché bién ¢ dang philé,
dong lanh, dong hop hodc ngam tam, trong
d6 ty 18 phu pham va phé pham trong nudc
thai chiém tr 50 - 65%. Thu hoi va ché
blen phé phu phim 1a giai phap tiét kiém
ngudn tai nguyén va gop phan bao vé moi
truong. Nhitng thanh tyu Ung dung thong
qua cac Patend Hoa ky va cac nudc EU co
trinh d6 khoa hoc cong nghé tién tién trong
viéc thu hdi protein, lipid tir phu pham (da,
xuong, thit md vun, ndi tang cua ca va vo,
dau tom...) va phé pham (mau, m& vun. ..
) trong nude thai ché bién thuy san véi hiéu
suat dat 98 - 99%, da dang hoa san phém
c6 GTGT st dung trong thuc phém, thuc
pham chtrc nang, dugc pham va chian nuoi.

Xt 1y phu pham trong giét mo suc
san, gia cam: Mau chiém 5 - 6% trong
luong cua stic san giét md, trong mau chtra
nhiéu hop chat hitu co va acid amin tur
nhlen xu hucmg ctia cac day chuyén giét
mo tién tién & quy md cong nghlep luén
gin két ddng bo véi day chuyén thiét bi ché
bién phé phu pham tao ra cac san pham c6
gia tri st dung cao, mat khac 1a giai phap
han ché tac dong 6 nhiém moi truong.
Trong do, cong ngh¢ su dung enzyme dé
ché blen mau lon, ga thai ra tir diy chuyén
giét md da duoc cong ty NANUM - Han
Quéc nghién ciru va phat trién kha thanh
cong. San pham ché bién tir mau co thé san
xuat ra ban thanh pham giau acid amin ty
nhién, tng dung trong ché bién da dang
hoa san pham nhu phan bon 16ng, phu gia
thire an chin nudi, phu gia thuc pham,
nguyén liéu my pham va nguyén liéu tho

TAP CHi CONG NGHIEP NONG THON SO 44



KHOA HOC - CONG NGHE

cho nganh dugc.
2.2.3.3. Cong nghé ché bién hat va cdc logi
san phdam khdc dang khé

Céc quy trinh cong nghé so ché mot
s6 néng san pho bién trén thé giodi (lua,
ngd, dau, lac, diéu, tiéu va ca phé) vé co
ban khong cé nhiéu khac biét giita cac
quéc gia vé cong nghé so ché nong san
dang hat. Tinh tién tién cua cong nghé tng
dung duoc danh gia vé mirc do co gidi hoa
va tu dong hoa cta diy chuyén thiét bi so
ché, nhdm tao ra san pham c6 chét luong
cao thong qua cac chi tiéu (do sach, do am
hat, 46 ddng déu vé kich thudc va mau sic)
va tinh hiéu qua thong qua cac chi tiéu (do
thu hoi san pham cao véi chi phi so ché
thap). Trong d6, mot sd cong doan quan
trong co6 tinh dic thu cho mdi loai hat da
duogc nghién ctru va ing dung co6 tinh tién
tién cao nhu: Hé théng thiét bi sdy thap
tudn hoan (Nhat Ban, Han Quéc, Dai
Loan), Day chuyén thiét bi sdy thoc 2 giai
doan tang soi két két sdy thap (Thai Lan);
Hé théng thiét bi xay xat gao (Bui Huy
Ngo - Viét Nam); Thiét bi phéan loai theo
mau sic va kich thudc hat sir dung camera
do phan dai cao 2048 mega pixel (Nhat
Ban)...

Xu huéng phat trién cong nghé ché
bién tinh sau tir ngudn nguyén li¢u 1a nong
san dang hat:

Cong nghé bién tinh tinh bot tur
ngudn ngl cde 13 nguyén liéu san xuét thyuc
pham chirc nang chong cac bénh m& trong
mau, huyét ap hay ngin ngira bénh ung
thu, phu gia cho cac nganh ché bién thyc
pham va dugc pham. Xu huéng Gmg dung
cac cong nghé bién tinh bang cac qua trinh
co - nhiét - dién tir két hop ché pham en-
zyme.

Cong nghé ché bién da dang hoa san
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pham tir tinh bot ngil cdc theo hudng gao
mam, bot gao mam, cac san ph'flm tir bot
gao mam 13 nguyén liéu cho cic nganh
cong nghiép banh keo, com an lién, my an
lién, sita gao, stra ngo v.v...

Cong nghé trich ly va tach chiét cac
hop chat hitu co: Tach tinh dau tir cam gao,
ngd st dung 1am thuc pham va 13 nguyén
liéu ché bién thuc pham chirc ning, my
pham tir cac thanh phan vi luong giau dinh
dudng. Thu hoi chét tan trong ché bién ca
phé hoa tan, hop chit piperine tir hat tiéu,
oryzanols, tocopherols, tocotrienols va
phytosterols tir cdm gao ... Xu hudng ing
dung cac cac cong nghé trich ly tién tién
nhu cong nghé trich ly ap suit cao, trich ly
két hop song siéu am, trich ly bang dung
moi CO, si€u t61 han.

Cong ngh¢ xu ly nhiét ung dung
trong cac qua trinh sy, rang, hap ung dung
trong ché bién ca phé, diéu, tiéu dugc phat
trién theo hudng co - nhiét - dién, tich hop
t61 wu hoa qua trinh bang hé diéu khién va
giam sat ty dong.
2.2.3.4. Xu huong u ung dung cong nghe tan
dung phé phu pham trong san xudt néng
nghiép

Cong nghé san xuit khi sinh hoc:
Trén thé gi01 san lugng khi sinh hoc tu
ngudn phé thai nong 14am nghiép ludn gia
tang hang nam, trong d6 khu viuc Chau Au
chiém khoang 60% tong san lugng khi sinh
hoc san xuét trén toan thé gidi, tiép dén 1a
khu vuc Bic My, Chau A Thai Binh
Duong, My La tinh, ving Trung Bong va
Chau Phi (Hinh 6). Tuy nhién san lugng
khi sinh hoc khu vue Chau A, Théi Binh
Duong dugc du doan 1a s€ tang manh sau
nam 2018.

Vé cong nghé khi hoa (gasification)
st dung phu phdm ndng, lam nghiép tao ra
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gas cho dun nau, hé thong 10 sudi, chay
may phat dién, chiét sut thanh nhién liéu
khi hoa 16ng...

Theo khao sat tinh hinh dang ky sang
ché (SC) duya trén co s& dir liéu Thomson
Innovation c¢6 1.986 SC lién quan dén ting
dung cong nghé khi héa tir phu pham noéng
nghiép di duogc ding ky bao ho. SC dau
tién vao nam 1979 tai Canada nghién ctru
vé phan tng héa hoc trong qui trinh khi
hoéa sinh khéi. Hién nay SC ¢6 lién quan
dén ung dung cong nghé khi hoa tir phy
pham néng nghiép dang duoc nép don
dang ky bao ho & khoang 38 qudc gia trén
toan thé gidi. Cac cong nghé hién dai theo
hudng han ché thip nhat viéc that thoat
carbon, theo khao sat cua IBI cong ngh¢ va
thiét bj 10 nhiét phan lién tuc (continuous
pyrolysis kiln) c¢6 hi€u qua cao so voi 10
nhiét phan gian doan (batch retort).

Cong nghé san xuat thirc an dai gia
stc: Hién trén thé gidi phé phu phim nong
nghiép st dung lam thirc dn cho dai gia suc
theo hai hudng (i) Ché bién thirc an tong
hop hoan chinh (TMR), doi tuong phuc vu
la cac trang trai chan nuoi tap trung, quy
mo 16n; (ii) Ché bién thic in tho dang vién,
d6i tuong 1a cac trang trai quy mo nho,
phan tan Ngudn nguyén liéu cho ché bién
chu yéu tir rom, ra, than 15i cay ngo. .. két
hop cac ché pham men vi sinh va hé thong
thiét bi so ché, xtr 1y, bao gbi, bao quan
dong bo voi da dang quy mé tng dung.

Cong nghé san xuat nam: Thi truong
nam toan cau dugc du bao sé ting truong
manh mé&, du doan s& dat gia tri hon 59,48
ty USD vao nam 2021 voi téc d6 CAGR
hon 9,2%. Nhu cau vé nam ting dang ké
trong nhirng nam qua, dac bi¢t 1a thi truong
nam khu vyc Chau A Thai Binh Duong véi
ty 1& str dung ting cao & An Do, Trung
Quéc va Nhat Ban. Nam ché bién chu yéu
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la déng hop, say kho va dong lanh, ngoai
ra 13 cac loai nAdm ché bién khac nhu ndm
ngam, nam bot va nude sot ném Chuoi san
xuat, ché bién, cung rmg nim théng qua
cac cong ty ndi tiéng nhu Costa Group,
Okechamp SA, Monterey Mushrooms Inc.,
CMP Mushroom Greenyard NV (Lutece),
Cong ty TNHH Drinkwater’s Mushroom,
Cong ty Bio-Tech Thuong Hai Finc, Mon-
aghan Mushroom, Cong ty Nam, va Bon-
duelle SA. San xuét, ché bién nim d3 tro
thanh nganh cong nghiép va la loi thé so
sanh cua nhu’ng qudc gia san xuét nong
nghiép voi nguon nguyén licu tu phe phu
pham nong nghiép san c6 va nguon lao
dong ré. V& cong nghé tmg dung trong san
xuat ndm voi trinh d6 co gidi hoa va tu
dong hoa cao trong cac khau chon loc,
nhan gidng, tao gia thé, moi trudng vi khi
hau tréng va chiam soc, thu hoach, so ché,
bao quan va ché bién.

Ngoai ra, tir nguén phé phu pham
trong san xuit noéng nghiép nhiéu cong
nghé phd bién dugce ting dung nhu: Ché
bién phan hiru co va phan hiru co vi sinh;
San xuat chat dot (dang ong, dang vién);
San xuét cac vat heu xay dung nhu tam cac
nhiét, cach am, tim 6p tu’ong, lat nén nha
v.v...; San xuit gia the phuc vu san xuat
nong nghiép phuc vu trong nim, san xuét
cay giong (hoa, cay canh, cay lam nghiép
v.v...), nha trong ing dung cong nghé cao.
THUC TRANG VA GIAI PHAP THUC
DAY PHAT TRIEN CO GIOT HOA VA
CONG NGHIEP BAO QUAN, CHE
BIEN NLTS TAI VIET NAM

3.1. Thuec trang co gi¢i héa nong nghiép
Viét Nam va kha nang tiép can véi cach
mang cong nghiép 4.0

- Tinh dén thang 6/2018, ca nudc dang
co 13,8 triéu hd nong dan véi 78 tricu
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manh rudng nho. Binh quan 2,2 lao dong
va 0,4 - 1,2 ha mot ho, thiéu vén, kién thirc,
san xuat thu céng va manh man (69% s6
ho c6 quy méd dudi 0,5 ha dat nong nghlep)
Nong nghlep Viét Nam chu yéu phat trién
theo sb lugng, chu yéu dua vao tai nguyén
va lao dong, chi phi vat tu qua cao, str dung
qua nhiéu nude va lao dong, nén hi¢u qua
thap. San xuit nho 1¢, khong theo chudi, do
vay khong kiém soat duogc chat luong cting
nhu khong truy xuat dugce ngudn goc;

- Chung ta méi tiép can véi nong nghiép
4.0 trong thoi gian gan day. Tur thanh cong
bude dau cua cac mo hinh don 1€, can su
hd tro manh mé& cua Chinh pht, tao ra thé
ché, chinh sach va co hoi cho viée gén két
cdc mo hinh thanh nén nong nghiép 4.0
toan dién theo sudt chudi gia tri;

- Thi trudng von 1a diéu kién can cho
ung dung nong nghiép 4.0. Doanh nghiép
nude ta (98% la vira va nho) dau tu vao
ndng nghiép it va nho bé. Hién chi c6 sb it
cac doanh nghi¢p l6n (nhu Tap doan Vin-
group, Tap doan VinaMilk, TH TrueMilk,
Cong ty Dabaco...) dau tu vao linh vuc
noéng nghiép véi cong nghé, thiét bi tién
tién, hién dai, tiép can duoc vdi nong
nghiép 4.0;

- Ngudn nhan luc cong nghé cao dugc
xem 1 hat nhan thuc ddy sy phat trién cua
mo hinh ndng nghiép 4.0. Hi¢n nay ching
ta dang phai d6i mat voi nhitng thach thire
16n vé su thiéu hut lao dong c6 trinh do va
ky nang chuyen nghiép, dap g duoc nhu
cau vé ngudn nhan luc cho nong nghiép
4.0,

- Co sé ha tang: Giao thong tai cic ving
san xuét tap trung con yéukém (PBSCL,
DBSH, Tay Nguyén); hé théng thuy loi
thiét ké chu yéu cho tudi lta ma chua thé
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hd trg cho san xuét cac nganh hang khac.
Thuong mai dién tr rat kém phat trién. Khu
vuc néng thon 14 noi co sé ha tang cong
nghé thong tin kém phat trién nhat.

- Tuy vy ¢ Viét nam cling da c6 mot sb
mo hinh trng dung cong nghé 4.0 vao trong
san xuat nong nghiép, pho bién nhét 1a
trong linh vuc rau, hoa va chan nuoi, cu
thé:

+ Cong ty Agrivina - Dalat Hasfarm
tlen phong nhap cac giéng hoa la, cay
glong chat luong cao tir cac nha cung cap
glong uy tin tai Ha Lan va Chau Au dé phat
trién tai Da Lat. Cong ty dd dau tu va tng
dung cong nghé trong hoa trong nha kinh
hién dai, cac ché @6 cham bén, diéu chinh
gi6, d6 am, nhiét do, anh sang déu duoc 1ap
trinh va theo doi bang may tinh;

+ Cong ty ¢ phan Cau Pat Pa Lat (Cau
Pat Farm) khéi dau tir san xuat nong san
sach bang phuong phap thiy canh. Dén
nay, cong ty da s¢ htru ndng trai cé6 quy mo
16n, két ndi hé thdng phat trién rau sach
bang cac giai phap nong nghi¢p thong
minh, tng dung IoT trong nhiéu khau cua
quy trinh trong trot va ti€u thu. H¢ thong
gidm sat va diéu khién qua internet cé thé
tu dong kiém soat dd am, tudi nudce, bon
phan, gitip chu ndng trai giam sat canh tac
tur xa;

+ Vinamilk dau tu céng nghé cao vao
nhiéu trang trai bo sira (2016). Hién
Vinamilk d3 chiém linh phan lén thi
truong sitra trong nudc: khoang 55% thi
phan sita nudc, 85% thi phan sita chua,
80% thi phan sita dic, 40% thi phan sita
bot tré em. Toan bd hé théng trang trai
dugc xay dung khép kin, tu dong hoa voi
gidng bo duge tuyén chon k¥ ludng nham
dem dén ning suit sita cao nhit. Vi vai
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tro dau tau trong phat trién nganh chan
nudéli bo stra Viét Nam, nam 2016,
Vinamilk mé rong to hop cac trang trai bo
stra cong ngh¢ cao Vinamilk tai Thanh
Hoa. T hop dugc dau tu xay dung voi
cong nghé va may moc thiét bi hién dai
nhat cta thé gidi trong linh vuc chin nudi
bo sita. Hé thong lam mat dang phun tam
tu dong; hé théng du trix thire an, ché bién
thirc an duoc dau tu hét sic déng bo; hé
théng kiém soat chat luong san pham,
quan 1y dan, hd tro sinh san, giam sat strc
khée cling hoan toan ty dong, diéu khién
bang may tinh va cac dit liéu duoc truyén
tai vé tru so chinh ciia Cong ty;

+ Sau 8 nim trién khai dy 4n, Tap doan
TH True Milk da xay dung trang trai bo stra
mg dung cong nghé cao 16n nhét chau A
vo1 quy mo hon 45.000 con bo. Vi dy éan
stra tuoi sach TH true Milk, tap doan TH
da thuc hién cudc cach mang trong nganh
stra, ty 1¢ slra nudc ché bién tir sira tuoi
tang tor 8% nam 2008 l1én hon 30% hién
nay.

+ Cong ty VinEco thudc tdp doan Vin-
Group, tham gia thi truong tur thang
3/2015, da nhanh chong tré thanh thuong
hiéu rau an toan dugc nguoi ti€u dung tin
tuong. V4i su dau tu bai ban cua Tap doan
Vingroup - VinEco ¢6 kha ning trién khai
san xuat néng nghiép trén quy moé 16n va
ap dung cic cong nghé tién tién tlr cac
nudc phat trién nhu Nhat Ban va Israel,
nham t6i vu hoa hiéu qua va chit lugng san
pham. Hién VinEco dang cung cép ra thi
truong hon 100 chung loai trong dé c6 rau
an 14, rau an qua, rau an cu, rau gia vi, trai
cdy. Trong d6, ndi bat 1a rau mam va rau
thuy canh - 2 loai san phdm cao cip san
xudt trong nha kinh Israel... voi san luong
gan 100 tan/ ngay va dugc phan phdi chudi
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VinMart, VinMart+.

+ Téap doan FPT phdi hop voi Fujitsu va
Vién Rau Qu4, 1am mé hinh trong rau. Bén
trong khu vuc nha kinh va nha trong rau,
toan by khong khi, anh sang, dinh dudng
can thiét cho qua trinh sinh trudng ciia cac
loai cay déu duoc quan 1y va glam sat bang
may tinh. H¢ thong cam bién sé& thu thap
moi thong tin vé moi trudng nhu nhiét do,
do am, CO2, lugng anh sang, luong mua,
hudng gio, toe do gid... va cd nhimg diéu
chinh cho phu hop diéu kién phat trién cia
ca chua va rau xa lach;

+ Nhiéu noéng ho ung dung tot cac hop
phan ciia néng nghiép 4.0, dién hinh 1a cac
néng ho tai LAm Dong.

3.2. Thuc trang va trinh d¢ cong nghé
bao quin, ché bién NLTS tai Viét Nam
3.2.1. Vé chuéi cung irng lanh

Méi day, Vietnam Supply Chain vira to
chirc Hoi nghi “Quén tri chudi cung tng
lanh - mét va chudi cung tmg nong nghiép
tai Viét Nam” nham két nbi doanh nghiép,
chia sé kinh nghiém, dua ra cai nhin tong
quan vé nhitng van dé con ton tai va giai
phép trong quan tri chudi cung ing nganh
nong nghi¢p va cung ung lanh - mat tai
Viét Nam. Panh gia chung ty 1¢ t6n that
trung binh trong qua trinh thu hoach, ché
bién, Iuu trit va van chuyén nong san & Viét
Nam hién con ¢ murc cao tir 25 - 30%, tham
chi mot sb loai rau qua ¢ nhiing thoi diém
du thira, rét gia ty 1é nay c6 thé ting lén
45%.

Nguyén nhan chinh la do nang lyc quan 1y,
dau tu va van hanh chudi cung tng lanh
con nhiéu bat cap va thiéu tinh déng b0, cu
thé: (i) Cong tac quan 1y chat luong trong
san xudt, so ché, bao quan va ché bién chua
chat ché, y thirc cua ngudi dan va doanh
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nghiép chua cao, thay vi st dung dich vu
bao quan lanh theo chudi, giai phap lua
chon bang sir dung hoa chat dé giam chi
phi; (ii) Con thiéu cac doanh nghiép dau tu
vao hé thong chudi cung Gng lanh (tong
kho lanh, xe lanh, tau lanh va trang thiét bi
chuyén dung quan 1y chudi), do moi trudong
dau tu chua hap dan, mang ludi co so ha
t?lng va lién két san xuit, ché bién, tiéu thu
con manh mun...

3.2.2. Vé doi twong dau tw, trng dung va
doi méi cong nghé

Bai hoc kinh nghiém trén thé gisi da
danh gia vai tro cia doanh nghi¢p nho va
vira (DNNVYV) thuc su 1a dong lyc cua nén
kinh té, s luong cac DNNVV chiém ty
trong cao trong tong co cdu cac loai hinh
doanh nghiép tir 90% - 98% db6i véi cac
nudc phat trién. Tai cac nude khdi EU
khoang 90%, tai My: 98%, khu vuc Chau
A - Thai Binh Duong: 96%, Nhat Ban:
98%. S6 lao dong st dung trong DNNVV
tai khu vuc Chau A- Thai Binh Duong trén
60%, tai Nhat Ban khoang 75%. Muc dong
g6p cua DNNVV vao sy tang truong kinh
té 1a kha cao, trong khu vuc EU chiém
khoang 65% GDP; My la trén 50%.

Tai Viét Nam dén nay co trén
714.755 doanh nghiép dang hoat dong san
xuat kinh doanh (theo s6 liéu ctia Tong cuc
théng ké tinh dén 31/12/2018), trong d6
DNNVYV chiém khoang 98% tong sb céc
loai hinh doanh nghiép. Hang nam, céc
DNNVV dong goép khoang 40% GDP;
30% ndp ngan sach nha nudc, 33% gia tri
san luong cong nghiép, 30% gia tri hang
héa xuit khau va tao ra khoang 60% vi¢c
lam... Téc do gia tang s6 lugng doanh
nghiép trong 3 nim gan déy trén 100.000
DN/nam; 110.100 doanh  nghiép
(2016);126.859 doanh nghiép (2017);
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131.275 doanh nghi¢p (2018), trong do ty
1€ gia tang cac doanh nghi€p thudc linh vuc
nong nghiép 1%, cong nghiép 12,3% so
v6i ndm 2017. Trong d6, s6 lugng doanh
nghiép hoat dong trong linh vyc nong 1am
thuy san tinh dén nim 8/2018 1a 8.420
doanh nghiép (ty 16 DNNVV chiém
khoang 93%), s6 lugng nay di gia ting
dang so v&i nam 2017 1a 5700 doanh
nghiép, cho dén nay s lugng doanh nghiép
hoat dong trong linh vuc nay khoang gan
11.000, tuy vay so véi tong sb doanh
nghi¢p thudc céc linh vyc thi sb luong
doanh nghiép ndng nghiép chi chiém ty 18
1,54% con rat thap so véi tiém nang phat
trién cia nganh néng nghiép. Vai tro dau
tu, tmg dung va d6i moi cong nghé trong
chudi san xuét, ché bién va tiéu thu san
pham nong 1am thuy san khong thé thiéu
duge yéu td doanh nghiép. Vé co ché chinh
sach ciia nha nude dd ban hanh quyét dinh
s0 68/2013/QP - TTg ngay 14/11/2013 cia
Thu tuéng chinh phu vé hd tro giam ton
that trong nong nghiép; Nghi dinh s6
57/2018/Qb - TTg ngay 17/4/2018 cua
Thu tudng chinh pht vé co ché chinh sach
khuyén khich doanh nghiép dau tu vao
néng nghiép noéng thén; Luat sb
04/2017/QH vé hd trg DNNVV.
3.2.3. Vé trinh dp cong nghé bdo qudn va
ché bién NLTS Viét Nam

Vé cong nghé ho tro kj thudt chudi cung
ung lanh:

Véi 2 nganh k¥ thuat chinh: (1) K§
lanh lanh Gng dung trong thiét ké, ché tao
va lap dat van hanh cac hé thong trang thiét
bi lanh cuia chudi cung ung lanh (Kho bao
quan lanh, kho bao quan dong, ti quay lanh,
til quay dong, cic nha so ché bao quan Pack-
ing house va xe lanh); (ii) Hé thong thong
tin quan 1y giam sat chudi cung tng lanh.
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Véi sy phat trién ctia nganh k' thuat lanh va
k¥ thuat thong tin, hién tai Viét Nam c6 thé
lam chii duoc co ban cong nghé va thiét b
phuc vu cho chudi cung ung lanh tuong
duong trinh d6 qubc té v4i gia thanh thap
hon so v6i gid nhap khau tir 30 - 40%, trir
phuong tién xe lanh va container lanh trong
nudc chua c6 doanh nghiép chuyén nganh
ché tao lap rap xe lanh.

Vé cong nghé bao quan NLTS

3.3. Giai phap thic diy phat trién co
gidi hoa va cong nghiép bao quan, ché
bién NLTS trong béi cinh cudc cach
mang cong nghié¢p 4.0

3.3.1. Gidi phdp thic ddy phat trién co
gi6i héa tiép cdn véi cich mang cong
nghiép 4.0

Trong sb cac thanh phan ctia Nong
nghiép 4.0 dang thyc hién, thi ha ting co
sO dé o thé ung dung két ndi van vat (IoT)
O nudc ta chua déng bd. Vo1 dia hinh va
loai cdy, con dang san xuit rat da dang,
quy mo nong ho nho 1€ va trinh d§ dan tri
rat chénh léch gitta cac viing mién. Vi vay
hién tai chiing ta chua co thé dat muc tiéu
phat trién Nong nghiép 4.0 ddi voi tat ca
cac loai cay, con trén pham vi ca nuodc. Tuy
nhién can ¢ vao két qua da dat duoc ¢
mot s6 mo hinh hop tac quoc té vé nong
nghiép théng minh dbi vi mot s6 cdy, con
nhu lua, rau qud, hoa, chan nuéi v.v...,
thoi gian toi dé tng dung manh thanh tyu
cua cach mang cong nghiép 4.0 trong san
Xuét nong nghiép co thé wu tién thuc hién
cac mo hinh sau:

1) M6 hinh san xudt lta, ngd ap dung
cong nghé 4.0 ung phé voi bién doi khi
hau ¢ nhiing noi c6 du diéu kién;

2) M6 hinh trong rau qua, hoa theo mé
hinh nong nghiép 4.0 & Lam Dong;
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3) M6 hinh san xuat ndm an, nam dugc
ligu ap dung cong nghé 4.0;

4) M6 hinh chan nudi bo stra, ga, lon
theo mo hinh 4.0;

5) M6 hinh nu6i tom ap dung cong nghé
4.0.

Pé thuc day phat trién co gidi hda nong
nghi¢p tng dung thanh cong thanh tyu cua
cugc cach mang cong nghiép 4.0, thoi gian
t1 can xem xét, thuc hién mot sd giai phap
sau:

- Mé rong quy mo, day manh san xuat
theo chudi lién két & nhiing vung, doi
tuong cay, con c6 di€u kién thuan loi;

- Can ¢6 co ché, chinh sach, nhat 13 co
ché tin dung phu hop, tao diéu kién thuan
loi cho cac doanh nghiép, hé dan dau tu
ung dung nong nghiép 4.0;

- Pau tu co sd ha téng, nhét 14 co s& ha
tang thong tin dép Gng yéu cau ung dung
nong nghi¢p 4.0;

- Pay manh cong tic dao tao ngudn
nhan luc, dac biéc la ngu@)n nhan luc c6
chét lugng cao, dé chu dong trong qué trinh
tiép can ndng nghiép 4.0;

- M& rong hop tac quéc, tiép can trinh
dd khoa hoc cong nghé va cach quan tri cua
tién tién dé rat ngin thoi gian tng dung
trong san xuét & Viét Nam;

- Tang cuong kha nang du bdo thi
truong 1am co s¢ dinh huéng san xuat.
3.3.2. Giai phdp thiic ddy phdt trién cong
nghiép bio qudn, ché bién NLTS
Thi nhat, dé hd trg va phat trién cong
nghiép bao quan, ché bién NLTS theo xu
hudéng cua cudc cach mang cong nghiép
4.0, diéu kién can 1a cic cong nghé bao
quan ché bién tién tién phai duoc tich hop
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thong qua phan mém ung dung dé ti wu
hoa qua trinh san XUAt. Trong khi, tai Vi¢t
Nam linh vyc gia cong phan mém, nhiéu
nim qua duogc quoc té danh gid 1a mot
trong nhitng qudc gia hang dau chau A
(Software Development Hub). Theo Bao
céo chi s6 GSLI cua to chirc AT Kearney
2019, Viét Nam xép tha 5 trén 50 quéc gia
c6 nén tang tot vé dich vu cong nghé thong
tin. Nhitng chi s6 nay cho phép chung ta c6
thé ky vong Viét Nam tro thanh mét trung
tam phat trién phan mém va doi mai sang
tao ctia khu vue Pong Nam A. Do vay, nha
nude can hd tro dau tu phat trién co so ha
tang dong bd v4i quy hoach viing san xuat
nong nghi¢p theo hudng thi truong, phu
hop vé6i dic thi va loi thé so sanh cia cac
vung mién, tao moi truong thu hut cac
doanh nghiép dau tu vao linh vyc san xuét
ndng nghiép cong nghé cao, dich vu chudi
cung tmg lanh noi dia két ndi chudi cung
g lanh toan cau. Mit khac can c6 co ché
chinh sach dic tha nham thu hit cac doanh
nghiép 16n, doanh nghiép FDI dau tu vao
cac cong nghé nén trong linh vuc ché bién
NLTS la trung tam két n6i cac nha san xuat
va phan phdi theo chudi gia tri.

Th hai, cin nghién ctru danh gia thuc
trang va trinh d§ ung dung cong nghé cta
khu vuc DNNVYV trong linh vuc bdo quan
ché bién cac mit hang NLTS tuy theo dic
thu va lgi thé so sanh cta mdi vung/dia
phuong lam co sé dé xuét chinh sach h tro
tang cuong nang lyc d6i méi va phat trién
cong nghé gdm: (i) Hd tro nghién ciru, ddi
méi cong nghé; (i) HO trg tiép nhan, cai
tién, hoan thién va lam chu céng nghé; (iii)
Hb trg xdy dung cac tiéu chuan tién tién
cho san pham, quan 1y quy trinh san xuét
va moi truong; (iv) HO tro phan tich, danh
gia, dinh gia, két nodi cung cau, phat trién
thi truong cong nghé; (v) HO tro xac lap,
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khai thac, quan 1y, bao vé va phat trién tai
san tri tug; (vi) HO trg doanh nghiép lién
két voi cac t6 chitc KHCN; (vii) HO tro
doanh nghiép tng dung ciac TBKT la két
qua nghién ctu tr cac Vién nghién cuu,
truong dai hoc.

Thi ba, vé khoa hoc cong nghé giai doan
(2018 - 2025) nha nudc can vu tién cho
thuc hi¢n Chuong trinh KH&CN trong
diém cdp Nha nudc vé “Nghién ciru ing
dung va phat trién cong nghiép bao quan,
ché bién NLTS sau thu hoach” véi muc tiéu
dua vao ing dung duogc nhitng cong nghé
tién tién so véi khu vuc va thé gigi nham
giam ton that sau thu hoach va nang cao
GTGT cho cac mdt hang NLTS Viét Nam.
Trong d6, can d6i méi co ché quan ly dic
thu d6i véi cac nhiém vu “giai ma cong
nghé” nham khuyén khich cac nha khoa
hoc phat huy sang tao dua ra nhiing san
pham khoa hoc ¢6 tinh méi va canh tranh
s0 v6i cong nghé nhap khau.

Th tu, can c6 chinh sach hd tro ting
cuong ning lyc nghién ctru va dao tao ddi
véi cac Vién nghién cuu, truong dai hoc vé
linh vuc chuyén nganh bao quan ché bién
NLTS, thong qua cac hoat dong dau tu xay
dung cac phong thi nghiém, cac trung tam
nghién ctru tién tién, cac chuong trinh dao
tao trong va ngoai nudc ...

Thr nim, dé ning cao hiéu qua cong tac
nghién ctru khoa hoc va dao tao phu hop
véi co ché tu chu tu chiu trach nhiém cia
cac Vién nghién ctu, truong dai hoc can
ting cudng cac hoat dong két ndi cung -
cau vé khoa hoc cong nghé, thong qua do
cac nha khoa hoc gidi thi€u dugc cac san
pham khoa hoc ctia minh dén véi céc
doanh nghi¢p, mat khac cac doanh nghiép
¢6 co hdi duge tu van va lua chon cong
nghé c6 tinh tién tién va phu hop;
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KET QUA NGHIEN CUU GNG DUNG CO GIGI HOR DONG BO SAN XUAT NGO
TAI VUNG TRUNG DU VA MIEN NUI PHIA BAC
ThS. Lé Quyét Tién', KS. Ngé Trong Thinh?
KS. Nguyén Xudn Bién', ThS. Nguyén Van Thuy', KS. Hoang Loi

TOM TAT

Trong diéu kién cé su chuyén dich co cau lao dong manh mé tw nong thoén sang cac nganh dich vu
va san xudt cong nghiép nhie hién nay leong lao déng trong nganh néng nghiép giam ré rét. Viéc co gidi
hoéa trong san xudt ngé tai mién nii phia Bdic néi chung va tai Lang Son, Son La, Yén Bdi, v.v. ndi riéng
con thap, ty 1é co gidi héa trong cdc khdu khéng dong déu ddic biét la khau cham séc va thu hoach do
chira ¢6 quy trinh phit hop. Hé thong mdy méc, thiét bi hién nay chii yéu nhé 1é, nhdp ngoai va duwoc
thiét ké dé phii hop véi dia hinh va diéu kién thé nhieong tai cdc ving dong bang. Chinh vi vy, viéc
nghién ciru cdc mau may phit hop ting diéu kién vé thé nhieong, dé doc, dién tich dwoc xem la giai phdp
nham giam cong lao déng, ndng cao mirc thu nhdp, cdi thién doi song cho nguwoi trong ngé. Bai viét dwa
ra két qua nghién civu cho thdy bwde dau cdc mau may cho khdau lam dat, gieo trong va cham soéc ddp
ing dwoc yéu cau trong ngé tai ving Trung du va mién nii phia Bdc

Tix khéa: Co gidi héa, mdy cho khdu lam dat, gieo trong va chiam soc

ABSTRACT

In the context of a strong shift in labor structure from rural areas to service industries and industrial
production at present, the number of workers in the agricultural sector has decreased significantly. The
mechanization of maize production in the Northern mountainous region in general and in Lang Son, Son
La, Yen Bai, etc. in particular is still low, the rate of mechanization in the stages is not equal, especially
in the care. Harvesting due to lack of proper procedures, current machinery and equipment systems are
mainly small, imported and designed to suit the terrain and soil conditions in the delta areas. Therefore,
the study of models suitable for each condition of paddy, slope and area is considered as a solution to
reduce labor, increase income, and improve the life of maize growers. The article shows the research re-
sults showing that initially models such as underground plowing, milling, sowing, tending etc. meet the
requirements of growing maize in the Northern Midlands and Mountains region.

Keywords: Mechanization, machines for tillage, planting and care

' Vién Co dién nong nghiép va Cong nghé sau thu hoach
*Cong ty CP Giong cdy trong Lang Son
' Chi cuc Bao vé thuc vat Lang Son
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I. PAT VAN PE

Cay ngd 1a mot trong nhitng cay luong
thuc quan trong trong nén kinh té noéng
nghié¢p, chi ding thtr hai sau lta & nudce ta
va duoc tré)ng & moi mién dat nudc, hién
nay ving trong ngd 1én nhat 1 ving Trung
du va mién nai phia Bic (514.700 ha),
chiém gan 46% dién tich dat trong ngd toan
quc.

Trong diéu kién c6 su chuyén dich co
cau lao dong manh mé tir nong thon sang
cac nganh dich vu va san xuét cong nghiép
nhu hién nay lugng lao dong trong nganh
noéng nghiép giam rd rét. Picu nay vira la
thach thuce cling 1a co hdi cho nganh ndng
nghiép phat trién. Tuy nhién viéc dong bd
co gi6i hoa trong san xuat ngd tai Trung du
va mién nii phia Bac néi chung va tai Lang
Son, Son La, Yén Bai, v.v ndi riéng gap rat
nhiéu kho khin do chua c6 quy trinh dong
bd phu hop, hé thong may moc, thiét bi
hién nay chi yéu nho 1¢, nhap ngoai va
duoc thiét ké phu hop véi dia hinh va diéu
kién tho nhudng tai cac ving dong bang.

Co gidi hoa trong san xuit ngd 1a tat
yéu, phit hop v6i nhu cau phat trién va qua
trinh CNH, HPH dat nudc. Chinh vi vay,
viéc day manh co gidi hoa trong san xuét
ndng nghiép, trong d6 c6 san xuat ngd tao
ra san pham hang héa c6 chét luong dugc
xem 13 giai phdp nham giam cong lao
dong, nang cao muc thu nhap, cai thién doi
séng cho nguoi trong ngd.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. N¢i dung:

- Phan tich, danh gia lya chon hé théng
thiét bi 1am dat phu hop san xuat ngd tap
trung vai d6 doc < 10° trén vung Trung du
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va mién nii phia Bac

- Hoan thién thiét ké, ché tao may gieo,
lén luéng, bon phan két hop bao vé thuc
vat cho ngd ning suat 0,2-0.3ha/h phu hop
san xuat ngd tap trung voi do doc < 10° trén
ving Trung du va mién nii phia Bac;

- Hoan thién thiét ké, ché tao may x41
vun két hgp bén phan, phun thudc bao vé
thye vat phi hop san xuat ngd tap trung véi
d6 déc < 10° trén ving Trung du va mién
nui phia Bic;

- Hoan thién thiét ké, ché tao may thu
hoach ngd ning suat 0,3-0,4ha/h phu hop
san xuat ngd tap trung véi do doc < 10°trén
vung Trung du va mién ndi phia Bic;

- Hoan thién thiét ké, ché tao hé thong
sdy hat ning xuét 8 tin- 10 tin/mé (nguyén
liéu dbt: 161 ngd, phé phu pham) phu hop
san xuat ngd tip trung vung Trung du va
mién nui phia Bac;

- Xay dung mo6 hinh ung dung co gidi
hoa dong bo san xuat ngd tai ving san xuat
ngd tap trung c6 do doc 5-10° giam 50-
60% cong lao dong, 10-15% chi phi san
xuat, hiéu qua kinh té ting 15-20%, ting
nang suat 10-15%. Giam ton that sau thu
hoach 5-10%.

2.2. Phuong phap nghién ciru:

- Phuong phap thu thap céc dit lidu diéu
tra, khao sat thong tin truy cap tur cac kénh
trong nude, va ngoai nudc truc tiép khao
sat tai hién truong va tu tai liu co san

- Phuong phép thiét ké 3 chiéu bang cac
phén mém hién dai nhu Autodesk Inventor

- Cac phuong phiap md phéng hé co
nhiéu vat: Cac may, thiét bi nghién ctru sau
khi dugc thiét ké 3 chiéu, s& dugc chay thir
(md phong) trén may tinh bang phan mém
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Dynamic designer sau d6 méi dua ché tao
dé giam thiéu cac sai sot khi thiét ké

- Ung dung phuong phap phan tir hitu
han dé¢ tinh bén cho cac chi tiét, két cau
may

- Phuong phap do luong, danh gia cac
tinh chat co - ly vat li¢u nong nghiép, dé
nghién curu, thiét ké ché tao cac may

- Phuong phap chuyén gia, phuong
phép khao nghiém may ndng nghiép

- Céc bai toan vé hiéu qua dau tu,

hiéu qua kinh té
I1I. KET QUA VA THAO LUAN

Hién nay, tai ving Trung du va mién
nui phia Béc ty 1& 4p dung co gidi hoa cay
ngd con thip, & khau 1am dat dat khoang
30-40%, mot s6 noi ¢6 dia hinh bang phang
quy mo dong rudng 16n dat khoang 60-
80%. Khau cham sdc ty 1€ co gidi hoa mai
dat khoang 5-7%, viéc cham s6c chu yéu
tap chung vao bon phan, phun thuc phong
trir sau bénh. Ddi v6i khau thu hoach, hién
nay méi ¢6 mot sé it may duoc ap dung
vao san xuat, ty 18 co giéi hoa moi dat
khoang 5-7%. Cac khau so ché, bao quan
hién van thyc hién thu cong, dic biét cac
phé phu pham cta qua trinh san xuat ngd
nhu 161 ngo, than cdy ngo6 chua duoc tan
dung.

Do vay, trong thoi gian vira qua Vién Co
dién ndng nghiép va Cong ngh¢ sau thu
hoach d3 phdi hop véi Cong ty c6 phan
gidng cdy trong Lang Son xay dyng mo
hinh thir nghiém quy trinh co gi¢i hoa dong
bd véi cac mau may, thiét bi dugc nghién
clru cai tién, thiét ké, ché tao ap dung cho
vung trung du va mién ndi phia bic tai xa
Théng Nhat, Huyén Chi Ling, Lang Son
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nham timg budc dap (mg nhu cau cla san
xuét. Két qua cu thé nhu sau:
3.1. KHAU LAM DAT

Dua trén dic diém dia hinh va thod
nhudng cua ving Trung du va mién nui
phia Bic cho thiy dat trong ngd ving nii
phia Bic chil yéu ¢ thung liing voi dat do
vang va dat ndu vang c6 tang dat day trén
1,5 m, thanh phan co giéi trung binh va
nang, thuong cé két cAu cuc, hat, 16p dat
mit kha toi x6p. Tuy nhién c6 16p thyc bi
bé mit nhiéu, lugng dat 1an da cao do vy
nhom tac giad lya chon lién hop may kéo co
cong suat 16n hon 20 HP két hop cay ngam
va phay khé c6 san trén thi truong dé hoan
thién thuc hién khau lam dat cho ngo.
3.1.1. Cay ngim

May ¢ cdu tao gdm cac bd phan lam
viéc chinh: Ludi cay ngam dang mili duc
va khung may

Nguyén ly lam viéc cia may: Cay
ngam dugc lip sau may kéo tuy theo cong
sudt tir 20-35HP ctia may kéo ma b tri trén
khung 3-5 miii duc. Miii duc ngam trong
dat do c6 sau 30-45cm v6i nhiém vu pha
v két cdu dat va lam ranh gitr nudc.

Hinh 1: Mdy cay ngam
M0t 6 chi tiéu ky thudt cia mdy
Ning suat: 0.3 — 0.5 ha/h; S6 mili duc 3-5
cai; Do sau: 30-45¢cm
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3.1.2. Phay kho

May c6 ciu tao gdm cac b phan lam viéc
chinh:

+ Bo phan phay dat.

+ B0 phan gom gbc, tham thyc vat.
Nguyén ly lam viéc cua may:

Khi may kéo lam viéc kéo theo may, bd
phan phay nhiém vy phay nho dit dé tao
do thong thoang cho bg r€ cua cay ngd phat
trién, v4i yéu cau dat phay dam bao do sau
tr 10- 15cm, d6 nho cua thoi dat tir 4-5cm.
Géc ngo vu frude va tham thuc vat duoc
phay vui xuong dat, luong con sot lai bo

phan gom vao dau bcr bo phan gom duogc
nang ha bang X1 lanh thuy luc

Hinh 2. Mdy phay va gom goc ngd

3.2. KHAU GIEO TRONG

May gieo, 1én ludng, bon phan két
hop phun thudc bao vé thwe vat lién hop
v6i may kéo c6 ngudn dong lwe 20-35HP
May c6 cau tao gom cac bd phan lam
viéc chinh: Gieo hat ngd, bon phan vién
nén, 1én ludng va phun thudc BVTV.

May lam viéc véi d6 doc dudi 10°
Nguyén Iy [am viéc cua may: Khi may
kéo lam viéc kéo theo may gieo, bd phan
xé ranh gieo s& r& dat thanh ranh nho c6 do
sau tir 3-5cm, nho banh tya dong quay
truyén chuyén dong cho dia gieo va truc
cudn bon phan vién nén, khi dia gieo quay
cac hat sé 1an luot duge cac nia léy hat dua
vao khoang chtra hat trén khay dia va dugc

chuyén dén vi trj 15 tha hat, hat s& dugc
truot trong dng va roi xudng ranh da dugc
rach. Miii rach bon phan ciing tuong tu
rach thanh ranh c6 d6 sau tir 4 -6cm va truc
cubn quay rai phan xudng rianh. Vi thiét
ké mili r& nho dat phu ngay 1én 16p hat va
16p phan vira roi xubng, nhu vy qua trinh
gieo da duogc thyc hién. B phan phun
thude bao vé thyc vat s& phun ngay say khi
lap dat. Mot luot may di 13 s& gieo va bon
duogc 2 hang.

Hinh 3: May gieo két hop bon phan, phun
thuoc BVTV 2 hang lién hop voi may kéo 20-
35 HP

Thong sO k¥ thuat:

1. S6 hang gieo: 02

2. Nang suat: 0,2- 0,5 (ha/h)

3. Khoang cach hang: 60 —70 cm

4. Chleu rong ludng: 1 m

5. S6 hat gieo trén 1 hoc: 1 -2 hat/hdc

6. Khoang cach cay: 15 - 25 cm

7. Thé tich thung chtra thude: 60 lit

8. Ngudn dong luc: May kéo 20-35 (HP)

3.3. KHAU CHAM SOC
May c6 ciu tao gdm cac bd phan lam
viéc chinh: Xo1, vun luéng; bon phan va
phun thuéc BVTV.
Nguyén ly [am viéc cua may: Khi may
kéo lam vi¢c kéo theo mdy cham soc, b
phan x6i s& x6i dat toi, nhd banh tya dong
quay truyén chuyén dong cho truc cudn b
phan bon phan. Phan bon duogc rai trén
mit rudng cach gdc cay ngd 30-50cm sau
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d6 ludi vun phu dat 1én. B phan phun
thudc bao vé thuc vat 1ay nguon dién truc
tiép tir 4c quy méay kéo va phun ngay sau
ludi vun.

Hinh 4: May x&i vun két hop bén phan, phun
thuoc BVTV.
Mot 6 chi tiéu ky thudt cia mdy
- Niang suét 0,3-0,4 ha/h.;
- Khoang cach hang 60-70cm;

3.4. KHAU THU HOACH

Vién Co dién nong nghi¢p va Cong
nghé sau thu hoach nhitng ndm qua da
nghién ctru va khao nghiém nhiéu may
moéc thiét bi phuc vu khau thu hoach nhu
cac miu may t& ngd (bip ngd duoc boc be,
phoi kho va bip ngd d6 4m cao con nguyén
be) va may thu hoach ngé lay bap trén
déng da duoc nghién cuu, thiét ké ché tao
va tng dung trong san xuat.

3.4.1. May thu hoach bap ngé trén dong

Trén co s& mau may lién hop thu
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bip 4YW - 2 cua Trung Qudc, Vién Co
dién nong nghiép va Cong nghé sau thu
hoach di nghién ciru tuyén chon, thiét ké
ché tao lién hop may thu bap ngé da duara
mau may thu bap 2 hang TBN - 2. Lién hop
may ndy thyc hién nhiém vy bé bap tir cay
ngd, thu gom bap vao thung chira va bam
dap than cay trén dong.

Hinh 5: Mdy thu bap ngé TBN-2 lam viéc
trén dong

Céc thong sb k¥ thuat chinh ctia may thu bap

ngd TBN-2:

- Ma hiéu may TBN - 2

- Pong luc phdi lap: May kéo 4 banh 16p 35

HP

- Khéi lugng may (khong ké may kéo): 1400

kg

- Kich thuée may (D x R x C): 7300 x 1800 x

2800 mm; - SO hang lam viée: 2 hang

- Khoang cac hang ng6 thich hop cho may lam

viéc: 600 +~ 800 mm

3.4.2. May boc be, té hat ngo BBTH-2,5

May BBTH-2,5 ¢ cau tao gom cac
bd phan chinh: Hé théng dong luc, budng
boc be t€ hat, sang, quat lam sach,bd phan
thu gom san pham, khung may va banh xe
di dong.

Trong té: Phan dau tréng co 2 vit
xoan. Sau vit 1a 4 thanh ring ngoén tron
duoc bd tri dbi xung tirng cdp mat, cac
rang dugc ché tao tir thép tron o14 bt vao
céc thanh hinh 1ap 14 bang dai ¢ M14.

TAP CHi CONG NGHIEP NONG THON SO 44



KHOA HOC - CONG NGHE

Cubi mdi thanh ring cé tam hat dé day 15i
va be ngd thoat ra ngoai.

Mang trong: Méng tréng t& dugc cau
tao boi 25 thanh st tron ¢18, tao thanh mot
cung tron bao phia duéi tréng t& mot goc
220°.

Ndp trong: Hinh try tron, duogc ché
tao bang thép tAm, & phia cudi trudc phan
ctra ra 18i be c6 mot gan dan.

Sang va quat lam sach: Sang phang 1
16p bang thép tam day 0,8 mm, 15 tron o14.
Sang chuyén dong lac nho co cau léch tam,
hop sang kin 2 mat bén. Quat lam sach 1a
quat thoi ly tam.

L
P

Hinh 6: May boc be té hat ngo BBTH-2,5
M6t s6 chi tiéu kp thudt ciia may BBTH-2,5
Méy BBTH-2,5 diing dé boc be t& hat ngd do am
cao Wy, <35%, ndng suat 2,5 - 3 thn hat /gio.
- Ty 1€ hat v&: < 4%; - Ty 1€ hat sét: < 0,5%;
- Ty 1€ hat theo 161 be: <1%
- Ty I¢ hat sach: > 98 %;
- Cong suat dong co, (kW hoic mi luc):
(5,5+7,5) hoac (8+12)

Thiét ké 1am viéc tinh tai dung dong
co dién 3 pha c6 cong suit 5-7 kw. Noi
khong c6 ngudn dién 3 pha phu hop, may
c6 thé chuyén do6i dung ngudn dong luc 1a
dong co diezen cong sudt 8-12 HP. Trong
truong hop di lam dich vu co dong trong

TAP CHi CONG NGHIEP NONG THON SO 44

vung san XUuAt, may co thé duoc dat trén
khung c6 banh xe di chuyén voi dong co
diezen.
May da dugc ap dung tai Son La, Lao

Cai, Ha Giang, Vinh Phuc, Nghé An,
Thanh Hoa, T4y Ninh, Pong Nai va di
chuyén giao thiét ké cho Céng ty Co dién
nong nghiép; Cong ty Co khi Son La; Co
khi Nam Hong; Cong ty Viét-Nhat, Nam
Dinh dé ché tao hang loat dua vao san XUuAt.
3.5. KHAU SAY

Vé co gidi hoa khau sdy hién nay Vién
Co dién nong nghi¢p va Cong ngh¢ sau thu
hoach di c6 rat nhiéu cong trinh nghién
ctru do PGS.TS Chu Van Thién chu tri, da
hoan thién nhiéu hé thong sy ngd thuong
pham va ngd giéng sir dung nhién lidu nhu
than, dﬁu Viée dua vao st dung sdy vi
ngang, sy thap, say thung quay, phu thuoc
vao diéu kién cu thé nhu nguon vbn, ngudn
nhiét, diéu kién ché tao thiét bi.

3.5.1. H¢ thong siy tinh vi ngang
(Hinh 7). Nang suat 10-30 tin/mé; d6t bang
than da; céip liéu va thao liéu béng thu cong
két hop v6i hé thdng bang tai nam phia trén
va tai cAc clra ra clia cac bin siy.

Hznh 7: May sdy tinh vi ngang
Thong so ky thuat: 1. Phong cap nhlet quat

2. San say 3. Bang tai cap lidu 4.
Vach ngin di dong 5. Ctra xa lidu 6. Ta didu
kién Cac may say tinh vi ngang co c4u tao don
gian, dau tu it, song chét luong hat sdy khong
cao, ton cong van hanh, ddo tron va thao li¢u.
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3.5.2. H¢ thong siy thap tru tuan
hoan
Hién nay hau hét cac nha may ché
bién hat gidng méi dugc xdy dung déu sir
dung cac may say thap tuan hoan hat c6 tu
dong hoa cao, ngoai khic phuc duoc cac
nhugc diém ctia may sy tinh vi ngang con
nang cao dugc nang suat ciia hé thong.
Dién hinh 12 may siy thap try tuan hoan
(Hinh 8).

Hinh 8. My sdy hat giong dang thdp

May say gdom 4 thap, lam viéc doc 1ap
v6i nhau, mdi thap c6 st chira 20-30 tan.
Nhién liéu d6t 1a than, trdu va sir dung bo
trao d6i nhiét Calorife dé cung cap nhiét
cho may say. May sdy c6 cau tao béi cac
chop cap va xa khi dat vuong goc véi
nhau, khong gian gitra cac chop 14 hat can
sdy.

Déi v6i hé thong sdy hién nay nhoém tac
gia dang tap trung nghién ctru 10 dét gian
tiép nham dbt duoc phé phu phan noéng
nghiép nhu 161 ngd, than cay ngd va cui,
V.v. ¢6 san tai ving Trung du va mién nui
phia Bic.

VL. KET LUAN VA PE NGHI
5.1. Két luan:

- Nhém nghién ctu da xay dung quy
trinh co gidi hoa dong bo phi hop san xuat
ngd tap trung véi do doc < 10°trén ving
Trung du va mién nui phia Bac;
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- Pi lya chon hé thong thiét bi cay
ngam va phay gom goc cho khau lam dat
phul hop san xuat ngé tap trung véi do doc
< 10° trén ving Trung du va mién ndii phia
Bic

- D4 hoan thién thiét ké va ché tao may
gieo két hop bon phan, phun thuéc BVTV
2 hang lién hgp v&1 may kéo 20-35 HP

+ Nang suat 0,2-0,3ha/h,

+ Gieo 2 hang,

+ Khodng canh hang 60-70cm

+ Khodng céach cay tir 15-25 cm

+ S6 hat trén hdc 1-2 hat, cung voi
phan vién nén tan cham

- Da hoan thién thiét ké va ché tao
may x6i vun két hop bén phan, phun
thudc BVTV.

+ Ning suat 0,3-0,4 ha/h
+ D0 sau ranh 20-30, cm
+ Luong phan bon 30-80, kg/ha

- Pa hoan thién thiét ké 10 dbt gian tiép

sir dung trong hé thong siy vi ngang

+ Niang xuat 8 tan- 10 tin/mé

+ Nguyén liéu dbt: 18i ngd, phé phu
pham, cii,

+ DO am hat dau vao/ ra: <
34%/14%,

+ D6t gian tiép: >100°C, thoi gian
sdy: 6 - 8 (h,).

- Céc loai may cay ngam, may phay va
gom gdc ngd; may gieo két hop bon phan,
phun thuéc BVTV; may x6i vun két hop
bon phan, phun thuéc BVTV; may thu bap
ngd co két cau don gian, dé ché tao phu
hop véi kha nang ché tao & nudc ta. May
c6 gia thanh thap phu hop véi kha nang dau
tu cua t6 dich vu va hop tac xa kiéu méi &
nudc ta.

- Pang xay dung mé hinh CGH ddng
bd cdy ngd cho san xuat tap trung voi do
dbc < 10° tai xa Thong Nhat, Huyén Chi
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Lang, Lang Son dé danh gia kha nang ting
dung va hiéu qua kinh t& nham nhan rong
trong san xuat tai ving Trung du va mién
nui phia Bac

- Cac mau may dugc nghién ctru ché
tao trong nudc, gop phan hoan chinh quy
trinh cong nghé¢ va cac loai chiung may
cong tac trong co gidi hoa cay ngd noi
chung va ving Trung du va mién nui phia
Bic noi riéng.

5.2. Pé nghi

- HJ tro, khuyén khich dau tu may
moc, thiét bi vao san xuét, tao diéu kién
thanh lap ciac HTX kiéu moi, Doanh
nghiép theo chudi gira san xuat véi ché
bién tiéu thy.

- Py manh c6ng nghiép ché tao may,
thiét bi phuc vu CGH. Nha nudc cin co
chinh sach khuyén khich cac cong ty co
khi, co s& co khi dia phuong ... san xuat
may moc phuc vu nong nghi€p néi chung
va co gi6i hoa san xuit ngd ndi riéng.

TAI LIEU THAM KHAO
1. Lé Sy Hung, Nghién ciru thiét ké ché tao
mot s6 may moc phuc vu cho canh tac cay
trong can trén dat doc. 2004. Bé tai cap Bo

TAP CHi CONG NGHIEP NONG THON SO 44

2. Tran Vian Hugé, Nghién ctru, thiét ké, ché
tao bd phéan gieo dang dia truc nghiéng va
bd phan bon phan cho may gieo ngo, 2007.
Pé tai cap CO SO

3. B6 Hiru Khi, Nghién ctru thiét ké, ché
tao, may thu hoach ngo, 2005. Dé tai cap
Bo

4. Chu Van Thién, Nghién ctru, lya chon
cong nghé va thiét bi dé ché bién mot sb
loai hat giéng cay trong chét luong cao quy
mo vira va nho, 2005. Dé tai cip Bo

5. Moskovskiy M.N., Hoang Nghia Dat -
Studies on Sieve Separator in Livestock
Feed Production. “Science and Develop-
ment” ISSN 1859-0004 Nel Hanoi — Viet
Nam 2013r.

6. Mot s trang mang

http://www.vietrade.gov.vn/nong-sn-
khac/5424-san-luong-ngo-viet-nam-xu-
huong-phat-trien-va-tiem-nang.html
http://nomafsi.com.vn/vn/tai-lieu-ky-thuat-
canh-tac-ngo-ben-vung-tren-dat-doc-o-
mien-nui-phia-bac.html.

Ngay nhan bai: 18/11/2021
Nguwoi phan bién: PGS.TS. Luong Van
Vuot, Hoc Vién Nong nghiép Viét Nam

27



KHOA HOC - CONG NGHE

KET QUA HOAN THIEN THIET KE, CHE TAO VA VAN HANH THU NGHIEM
MAY TRONG KHOAI TAY KET HGP BON PHAN HAI HANG

ThS. Nguyén Pirc That', ThS. Nguyén Ngoc Tudn', ThS. Chu Van Thudn’

TOM TAT

Bai bao gioi thiéu két qua hoan thién thiét ké, ché tao va van hanh thie nghzem
mdy trong khoai tay két h(fp bon phan hai hang. Két qua nghlen ciru dd chi ra dwgc may
trong khoai tdy phit hop véi diéu kién san xudt tai Viét Nam va dong bé véi nguon dong
lyc san co dung chung cho may thu hoach la may trong ket hop bon phan hai hang Tw
két qud lira chon mau may, tién hanh tinh todn dwoc mot s thong 6 cdu tao ciia mdy dé
lam co so thiét ké, ché tao may Sau khi ché tao va tlen hanh van hanh thu nghiém may,
da xac dinh duoc cac thong so lam viéc cua may trong khoai tdy két hop bon phan hai
hang nhur sau: Khodng cdch giita hai ranh cia luéng: 352,3 mm; Bé réng mdt luong
643,9 mm; Khoang cach hang: 713,8 mm; Khoang cach cu trén hang: 277,7mm; D9 sau
ranh dat cu: 177,1 mm; Ty 1é cii néi trén mat dat: 2,22 %; Nang suat may: 0,19 ha/h.
Qua trinh van hanh thir nghzem cho thdy budc dau mdy lam viéc on dinh, dap g yéu
cau cia san xudt. Tuy vdy can thu nghlem thém thoi gian & diéu kién dat dai da dang
hon dé danh gic mire do phit hop ciia mdy & cdc viing sinh thdi va diéu kién khi hdu khdc
nhau.

T khéa: Mdy trong khoai tay; May trong khoai tay két hop bén phan.

ABSTRACT

The article introduces the results of the completion of the design, manufacture
and test operation of a potato growing machine with two-row fertilization. The research
results have shown that the potato growing machine is suitable for the production
conditions in Vietnam and is synchronized with the available motivation for the harvester,
which is a two-row fertilizing machine. From the result of model selection, some
structural parameters of the machine are calculated to serve as a basis for machine
design and manufacture. After manufacturing and testing the machine, the working
parameters of the two-row potato growing machine were determined as follows: Distance
between two grooves of the bed: 352,3 mm, Bed surface width: 643.9 mm, Row spacing:
713.8 mm, Distance of tubers on row: 277.7mm, Root groove depth: 177.1 mm, Ratio of
tubers floating on the ground: 2.22%, Machine productivity: 0.19 ha / h. During the test
operation, the machine initially works stably, meeting production requirements. However,
more time testing is needed in more diverse soil conditions to assess the suitability of the
machine in different ecological regions and climatic conditions.

Keywords: Potato planter; Potato planting machine combined with fertilizer.

'Vién Co dién néng nghiép va Cong nghé sau thu hoach
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1. PAT VAN PE

Tai Viét Nam, trudce day, khoai tay c6
dién tich 16n, co lac 1én téi Xap xi 130.000
ha. Tuy nhién, hién nay, nhu cau tiéu dung
van 16n nhung dién tich khoai tiy gidm
nhanh. Trong do, dién tich khoai tay giam
chi con khoang 1/5 tuong ung voi
26.000ha [4]. Theo théng ké cua Cuc
Trong trot (BO NN&PTNT) dién tich
khoai tay vu Dong 6 nudce ta co t1em nang
mo rong rat 16n, dién tich dat trong khoai
tay thich hop, luan canh v6i 2 vu lha nude
1€n 61 hang tram nghin ha véi nang suat 20
tan/ha san lugng dat trén 2 triéu tan. Phan
dau dén nam 2023 dua dién tich dat va on
dinh khoang 30.000 ha, 5 nam tiép theo
dua dién tich khoai tay lén 35.000-40.000
ha.

Khoai tady ¢ Viét Nam hién chu yéu
phuc vy an tuoi ¢ thi truong noi dia, xuat
khau luong nho sang Indonesia, con lai
nhiing thang 6-9 thuong nhép khoai tay tur
Trung Quoc Tai Viét Nam, nhu cau cho
cac nha may ché bién hién khoang 180.000
tan khoai tay nguyen liéu/nam nhung san
xuat trong nudc chi dap tmg dugc khoang
30-40%, con lai phai nhap khau tur rat
nhiéu nudc khac nhau [6].

Vi nhiéu chinh sach khuyén khich
dugc ban hanh, dién tich va san lugng
khoai tay co xu hu:ong tang déu hang nam,
de dap 1 ung cac yeu cau trong nudc va Xudt
khau, viéc co g101 hoa khau trong dap ung
dugc cac yéu cau ky thuat - cong nghé,
thay thé cho cong viéc trong thu cong hign
nay la mét viéc lam cap thiét, nham nang
cao nang suat chat luong san pham, giam
chi ph1 san xuat, thoa man t6i da tinh thoi
vu va nang cao thu nhap cho nong dan.

Céac may tréng khoai tay hién c6 ¢
Viét Nam chua dap ung duoc yeu cau cua
san xuat do chat lwong 1am viée chua 6n
dinh, cu hay bi tic, ket, rai phan con trung
VOl vi tri cu khoal nén dé giy hong cu

gidng..
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Xuét phat tr nhitng phéan tich néu
tren nén Vlec “tinh toan, hoan thién thiét
ké may trong khoai tay két hop boén
phan hai hang” 1a vi€c quan trong tao co
sO ché tao may trong khoai tay ket hop bén
phan dap tng nhu cau cta san xudt tai Viét
Nam.

II. DOI TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

- Céc loai giong khoai tay trong phd
bién tai Viét Nam hién nay;

- Cac bo phan cong tac va truyen
dong lap trén may trong khoai tay két hop
bon phan hai hang.

2.2. Phuwong phap nghién ciru

- Phuong phép thu thap dir ligu, dleu
tra, khao sat thong tin vé cac loai may trong
khoai tay hién nay, truy nhap tir cac kénh
trong nudc va ngoai nudc.

- Phuong phap nghién ctru ly thuyét:
St dung céc kién thirc di hoc vé vat 1y,
toan hoc dé tinh toan, lya chon céc thong
so ciu tao chinh ctia may trong khoai tay
két hop bon phan hai hang.

- Phuong phap thuc nghiém dé do
dac, xac dinh cac thong s6 lam vigc cua
may trong khoai tiy két hop bon phan hai
hang.

- Phuong phap thir nghiém may duoc
tién hanh dya theo tiéu chuan quoc gia
TCVN 8410 : 2010 (May cay laa - Tinh
nang lam vi¢c — Phuong phap thu’) va
TCVN 8805-2:2012 (Thiét bi gleo —
Phuong phép thtr - Phan 2: Thlet bi gleo hat
theo hang). Can ctr vao yeu cau nong hoc
ctia khau trong khoai tiy va cac qui dinh
trong hai TCVN noi trén, céc chi tiéu chat
lugng chinh cua may trong khoai tay két
hop bon phan can quan tim d6 1a: Bé rong
luéng; Do sau dat cu; khoang cach hang,
khoang cach cu; ty 1¢ phan trim cu bi noi
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trén mat dat; nang suit thuan tuy.

- St dung chuong trinh phan mém
Autodesk Inventor va Autocad dé lap ban
vé thiét ké may, xay dung qui trinh cong
nghé ché tao.

IILKET QUA VA THAO LUAN

3.1. Tinh hinh @ng dung co gi¢i hoa
khau trong khoai tiy trén thé giéi

Tai Bac My, san luong khoai tay nam
2017 dat 24,5 triéu tan, voi nang suat trung
binh khoang 44,3 tan/ha [16]. Nang suat
trong khoai tay tai My thudc hang 16n nhat
thé gi6i boi vi hau hét cac canh dong trong
khoai tay duogc ap dung co gidi hda toan b
cac khau tir trong, cham séc cho téi thu
hoach.

Tai Chau Phi, Cac bién phéap co gidi
hoa chua dugc 4p dung rong rai, chu yéu
cic khau van dugc 1am thu cong voi cong
v6i sue nguoi 1a chinh. Tai mot s6 dat nude
nhu Kenya, ning suét trong khoai tay chi
con roi vao khoang 3-6 tan/ha. Cac yéu t6
khién cho ning suat thap chu yéu la do
gidng khoai tay khong dat tiéu chuan, muc
d6 co gidi hoa & mirc rat thap va chat luong
phén bon kém.

Tai Chau Au, Co gidi hoa dugc ap
dung pho bién trén hau hét cac nudc voi tat
ca cac khau canh tic khoai tdy. Nga va
Ukraine dimg dau véi san luong hang nam
lan luot dat 29,6 triéu tan va 22,2 triéu tan.
Cac may moc tréng va thu hoach khoai tay
chat luong hang dau thé gisi chi yeu duogc
san xuat tai Puc va Italy, noi c6 nén cong
nghiép rat phat trién. Tai Chau Pai Duong,
New Zealand la dat nuée cé ti 1é co gidi
hoa tréng va thu hoach khoai tay 100%, két
hop clng yéu t6 ty nhién va gidng khién
cho ning suét trong khoai tay tai day cao
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nhat thé gidi, dat tir 60-80 tin/ha; ki luc thé
gidi dat duoc tai day la 88 tan/ha [17].

Hinh 1. May trong khoai tdy cong sudt lom
dwoc san xuat tai Pirc.

Tai Chau A, Co gi(’)’i hoa trong va thu
hoach khoai tdy chu yéu m01 dugc ap dung
nhiéu tai nhitng nudc c6 nén nong nghiép
phat trién manh nhu Trung Qudc, An Do,
Nhat Ban, Han Qudc,...Viéc co gidi hoa
khau trong khoai tay tai chau A duoc thyuc
hién v6i nhiéu Model méay khac nhau phu
hop v6i cac qui mo canh tac nho, vira va
hién dai.

a) b)

Hinh 2. May trong khoai tdy 1 (a),
2 hang (b) cua Trung Quoc
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Hinh 3. May trong khoai tdy két hop bén
phan 2 hang cua Cong ty TNHH may
Mingyuan Yucheng — Trung Quoc

a)
Hinh 4. a) Gau ldy ci kiéu xich tdi;
b) Xa phan kiéu canh gat bang nhya

Bang 1. Thong s6 ky thuat may trong khai tiy Mingyuan Yucheng

Model 2CM-1 2CM-2
Kich thudc tong thé (cm) 140x100x120 170x130x150
Trong luong (kg) 90 200
Khoang céch hang (cm) 40-75 50-85

S6 lugng hang 2 2
Khoang cach trong (cm) 25-33 25-33

C& banh hoi 5.0-12 5.0-12
Ning suat (ha/h) 0,1-0,14 0,4-0,6
Cong suit may kéo (Hp) 18- 30 30-45

May c6 ciu tao bao gdbm: Cum khung
bé¢; thung chira khoai giéng; thung chtra
phan bon; cum giu tai ci giong; cum bon
phan; cum rach hang; cum lap dat. May sur
dung ngudn dong luc tir may kéo bdn banh
cong suit 30-45Hp, truyén dong cho céc
truc cong tac lay tir banh lan bang banh hoi
1én. May c6 thé diéu chinh duoc khodng
cach hang va khoang cach trong.

Qua khao sat mot sé vang nhu Béc
Ninh, Nam Dinh... dang st dung may
2CM-2 théy rang may may c6 két cdu gon
nhe, nguén dong lue phu hop voi dong luc
phuc vu khau lam dat tréng khoai tay.
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Trong qua trinh lam viéc, khi rai khoai
giong xuong rudng, ty I¢ cu glong tlep xuc
tryc tiép voi phan bon 16m nén gay ra hién
tuong thdi hong cu glong khi gdp troi mua.
Bén canh do, co cau bat giu muc cu bang
xich gay xay xat cu gidng.

3.2. Tinh hinh co giéi héa khau
trong khoai tay tai Viét Nam

Hién nay tinh hinh tmg dung co gioi
hoa nong nghiép vao qua trinh trong khoai
tdy & nudc ta con rat han ché mot phan vi
1y do cac hop tac xa va nguoi dan chua cé
co hoi dé tiép can voi cac thiét bi may moc
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gieo trong khoai tdy, mot phan 1a cac thiét
bi may trong khoai tdy con dang trong qua
trinh nghién ctru va phat trién hoan thién.

Trong nudc hién cling da c6 mot vai
mau mdy trong khoai tiy di duoc nghién
ctru va thir nghiém & mot s hop tac xa va
dia phuong vi du nhu:

May trong khoai tiy da dugc chay
thir nghiém trong san xuat vu dong tai tinh
thai binh mua vy nam 2017-2018;

Vu Dong 2017, Cong ty Cong ty cd
phan gidng ciy trong Bac Giang phdi hop
voi Cong ty TNHH may néng nghié¢p va
khuyén nong Ha Noi (HAMCO) trién khai
thuc hién mé hinh “Co giéi hoa dong bo
trong canh tac khoai tay” tai 2 don vi truc
thudc la Trung tdm nghién clru va phat
trién glong cay trong Tan Dinh va Xi
nghi¢p giong cay trong Phi M véi dién

tich gan 10 ha.

Qua khao sat ban dau cho thay viéc
ap dung co giéi hoa vao trong khoai tay da
dem lai nhitng hiéu qua nhat dinh. Ning
sut trong thyc té trén dong ruong 1,5ha/ 8
gio lam viéc. 80% cong doan trong khoai
tay bao gdm céac khau: cay btra lam toi dat,
lén luéng va xép ci déu do may dam
nhiém, nguoi ndng dan chi viéc bon phan
va lap cu.

Nhu vay hién nay tai Viét Nam co

Hinh 5. May trong khoai tdy ciia cong ty
Hamco thir nghiém tai Thai Binh
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Hinh 6. My trong khoai tdy ciia
cong ty Vinamach

giéi hoa khau trong khoai tdy méi chi trién
khai trong pham vi hep v6i sy hd tro cua
cac dé tai, du an. Mau may trong khoai tay
phtt hop v6i Viét Nam 1a may trong 2 hang
lién hop v&i ngudn dong luc tir 30-45HP,

Nhén xét chung:

Cac mau may trong khoai tdy cua
Chéu au c6 két cau hop 1y, kiéu dang dep
nhung chua phu hop véi dic thu san xuat
tai Viét Nam vi qui md canh tic ¢ Vit
Nam mang tinh manh mun, trdng khoai tay
chi 1a cdy trong phu.

Tai Viét Nam co giéi hoa khau trong
khoai tdy moi chi trién khai & qui mé
nghién ctru va thir nghiém. Cac may trong
khoai tay c6 chung mot nguyén ly lam viéc
1a str dung géu muc lap bang hodc xich tai
dé tai cac cu giéng tir thung chua toi ranh
da rach. Tuy thudc véo ting hing san xuat
ma lya chon loai gdu muc khac nhau.

Céc vung dat trong khoai tiy thuong
la vung dét cat hodc pha cat, chat dat nhe,
ngudn dong lyc phuc vy lam dat chi yéu 1a
may kéo c& trung tir 30-45HP. Do d6 dé
ddng bo vé ngudn dong lyc thi may trong
khoai tay phu hop v&i san xuat tai Viét
Nam hién nay la may trong hai hang thuc
hién ddng thoi viéc bon phan 16t, trong cu
gidng.

3.3. Phén tich, lrra chon may trong
khoai tay
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Qua phan tich vu, nhuge diém cia
cac may trong khoai tay hién co & trén,
chung ta nhan thay:

- Cac may trong khoai tay c6 chung
mot nguyén 1y 1am viéc 1a sir dung gau muc
lap trén bang hodc xich tai dé tai cac cu
gidng tir thung chira t6i ranh da rach. Tuy
thudc vao tung hang san xuat ma lua chon
loai gau muc khac nhau. Tuy nhién qua
thuce té tim hiéu chung t61 nhan thiy néu st
dung xich tai hodc gau muc bang kim loai
thi dé gay xay xat ci giéng

- Truyén dong cho giu mic cu glong
va truc bon phan cua cac may déu lay tur
banh lan 1én do dé can lua chon kiéu vau
cho banh lin phu hop, c¢6 du luc bam dé
truyén dong cho cac bo phan cong tac.

- Cac mau may trong khoai tdy cua
Chau au c¢6 két cau hop 1y, kiéu dang dep
nhung chua phu hop véi dic thu san xuat
tai Viet Nam vi qui md canh tac ¢ Viét
Nam mang tinh manh mun, trong khoai tay
chi 1a cay trong phu.

- Cac ving dét trong khoai tay thuong
la vung dét cat hodc pha cat, chat dit nhe,
nguén dong luc phuc vu lam dét chu yéu la
may kéo c& trung tir 30-45HP. Do d6 dé
ddng bo vé ngudn dong lyc thi may trong
khoai tay phu hop voi san xudt tai Viét
Nam hién nay 14 may trong hai hang thuc
hién dong thot viée bon phan lot, trong cl
gidng, 1ap dit va vun tao ludng.

Dé phu hop véi didu kién canh tac tai
Viét Nam, may phai dam bao dugc cac yéu
cau ky thuat sau:

- Lu6i x61 ranh phai cay dat du do sau
va do rong ti€u tiéu chuén;

- Cu khoai tay khi duoc dua xudng
ranh phai dam bao déu va khoang cach
phai dat tiéu chuén;

- Giam thiéu dugc van dé ct khoai bi
mic, xay xat, hu hong trong qua trinh dua
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xudng ludng;

- Ludi 1ap ludng phai dam bao vun
ludng du cao va rong theo tidu chuan;

- Banh 1an phai dam bao du lyc bam
dé truyén dong cho céc truc cong tac;

- May cAu tao gon nhe, chic chan, d&
st dung va an toan va gid thanh hop 1y.

Dé hoan thién may trong khoai tay
két hop bon phan hai hang can tién hanh
mot so cong viéc: tinh toan cac thong 56
lam viéc; cai tién bo phan lap dat kin phan
bon dé tranh xdy ra hién tugng cu giong
tiép xtc truc tiép v6i phan bon giy thodi
hong cu gidng; St dung bang tai thay xich
tai de giam xay xat cu giong..

Qua thu thap thong tin, khao sat thuc
té va phan tich nhu ¢ trén, ching t6i lya
chon mau may trong khoai tay két hop bon
phan hai hang 2CM-2 cua Cong ty
Mingyuan Yucheng — Trung Quéc dé cai
tién, thlet ké hoan thién. Cac ton tai cua
mAy can nghién ctru cai tién dé khac phuc
cho pht hop v6i diéu kién san xuét tai Viét
Nam: Vi tri cu khoai trung voi vi tri rai
phan bon; cai tién bo phén bat gau mic; cai
tién két cdu cua 16 d¢ dét tao hinh luong

3.4. Tinh toan mot s6 thong so thiét
ke chinh

So dd bo truyén dong cua may trong
khoai tay dugc thiét ké nhu sau:

L]

Hinh 7. So' do bg truyén dong ciia mdy
trong khoai tdy
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1. Banh lan (D1),;

2. Pia xich chu dong (Z1);
3. Pia xich cdp khoai (72);
4. Pia xich trung gian (Z3);
5. Pia xich rai phan (Z4),

6. Vit rai phan;

7. Thung chira phan;

8. Bang tai;

9. Gau cdp khoai giong.

3.4.1. Tinh todn ty so truyén tiv banh chii dong téi gau cap khoai giong

Bang 1. Yéu cau k¥ thudt ctia may trong khoai tay thiét ké

TT Tén thong sb Pon vi Két qua
1 S6 hang trong hang 2
3 | Bé rong mat ludng (don) mm 600+ 700
4 | Khoang cach hang cach hang mm 600 + 800
5 | Khoang cach cu dat trén hang mm 250 + 300
6 Do sau ranh dat ca mm 150+ 200
7 | Nang suit ha/h 0,1 +0,2
8 | Ty 18 cti ndi trén mit dat % <5
9 | May kéo tuong trng HP 30+40
10 | Nguyén 1y cap cu khoai Gau tai

Chon duong kinh banh lan chu
dong: D1 =550mm , chu vi L1 =
1727mm

Chon duong kinh con lan bang:
D2 =100, chu vi L2 =314 mm

Chon khoang cach cac cu trung
binh: B =275 mm

B00

100

Chon khoang céach cac gau:

S00=—500

Hinh 8. So' do mdt cdt mdt dong sau khi

trong khoai tdy bang mdy
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Nhu vdy 1 vong banh lin chu dong sé& tha duogc sb cu: € = %

172

a7

"= 6,28 ~ 6 cti. Chon C = 6 cit

>

Thay s6 € =

Quang duong bang tai di dugc : 5, = C x4

A A \ 5 - A o2+ 1 A ~ N A 5. CxA
Nhu vay, s0 vong quay cta con lan dé di hét quang dudng trén: n, = 2= :
] “Z
A &6#x125 \
Thay s0: n, = =~ = 2,39 vong
A \ - \ ro~ N0 A A . Z, EY
Chon s6 vong quay con lan va d6 cling 1a ty s truyén: i, = > =7=25
2 -

Nhu vay, véi 1 vong quay banh xe thi quang dudong bang tai di dugc la: 2,5xL2= 785mm
Khoang cach gau s¢€ 1a: 785/6 = 130,8mm
Sb gau trén bang: 1840/130,8 = 14,06 gau
=> Chon s6 gau trén biang 1a: 14 gau
Khoang cach cac gau: A = 1840/14 = 131,4 mm
Chon s6 rang dia xich Z2 = 14 rang, xich don, budc xich P = 15,875mm
s6 rang dia xich Z1 = 35 rang, xich don, budc xich P = 15,875mm
Két ludn:
S6 gau lap trén bang tai: 14 gau; Khoang cach cac gau: 131,4 mm
S6 rang dia xich chi dong Z1 = 35 ring, xich don, budc xich P = 15,875mm
So rang dia xich cép khoai Z2 = 14 rang, xich don, budc xich P = 15,875mm
3.4.2. Tinh todn ty so truyén ciia cum rdi phin

Theo yéu qéu ndng hoc vi¢c bon 16t cho khoai tdy duoc thuc hién béng cach: Rai
toan b phan chudng va lan + 1/3 dam + 2/3 kali 1én trén mat ludng gitta hai hang khoai
[16].

Luong phan can dé bon 16t cho 1 ha:

480 kg Lan + 1/3x270 kg Uré + 2/3x225 kg Kali =720 kg; 2ha = 1440 kg
Khéi lugng riéng phan Lan: 2,39g/cm3 = 2390kg/m3

Khéi lugng riéng phan Kali: 2,34g/cm3 = 2340 kg/m3

Khéi lugng riéng phan Uré: 1,33g/cm3 = 1330 kg/m3

=> Thé tich phan bon cho 1 ha:

430 + 270 + 225 X 2
2390 33X 1330 3I X Z340

= 0,333 m°
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Luong phan bon cho dién tich 0,2 ha: Q = 0,0666 m3/h

buong kinh vit D = 60 mm = 0,060 m; Puong kinh truc d =22 mm = 0,022 m
Budc vit: Sv=27 mm = 0,027 m

B0 qua thoi gian van chuyén phan dén dau vit

Bo qua chiéu day canh vit

Luong phan vit cap trong 1 vong quay:

ny = 2205 §=2,972x10°° m3
4

(y:hé s6 nap day. Chony=0,45)
Q

S6 vong vit can quay dugc trong vong 1 gioy (0,2ha): n, = ~

vong

Thay sb ta duoc: n2 = 2238,3 vong.

Téng chiéu rong lubng doi: 1,370 m

Vay dé dat nang suat 0,2ha/h thi téc d6 may kéo phai lam viéc:
2/1,370 = 1,460 km/h

Chon tbc do di chuyén cua may kéo: Sy =2 km/h

S6 vong quay cua banh xe trong 1 gio: n3 = 2000/1,727=1158 vong
Ty s truyén tir banh xe ti cum bon phan:

o

&

T3
Thay sb ta duoc: i2 = 1,933
Do 1; = 2,5 nén ta chon i, =i1=j—:=%= 2,5
Luc do, lugng phan bon dugce trong 1 gio: 2,5n3*nl = 0,086 m3
Tuong duong khéi lwong phan bon duge trong 1 gior (0,2ha) 1a: 1863 kg
(C6 thé diéu chinh lugng phan roi xubng vit bang tim chin ¢ day phéu)
Chon dia xich trung gian (Z3) va dia xich cum vit bon phéan (Z4) nhu sau:
So rang dia xich Z3 = Z4 = 14 rang, xich don, budc xich P = 15,875mm

3.5. Thiét ké may trong khoai tay két hop bon phan hai hang
Vi cac két qua tinh toan ¢ trén, sir dung phan mém Autodesk Inventor dé xay dung
mo hinh may 3D nhu trén hinh 6.
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Hinh 9. Ban vé thiét ké tong thé may trong khoai tdy két hop bon phéan hai hang

1. M rach hang;

2. Cum treo;

3. Thung chira phan;
4. Ong dan khoai;

5. Thung chira khoai

May trong khoai tay thiét ké dugc
két ndi v6i may kéo co cong suit tir 30-
45HP qua cum treo (2) truyén dong dén cac
b phan lam viéc qua banh lan (banh Vau)
(9), qua bd truyen xich va duoc truyén
dong t&1 cym dan khoai (4) va cum bon
phan (3). Khoai dugc dan tir thung chira
khoai gidng (5) bang 2 gau tai gin cac gau
muc khoai theo va tha xudng hang véi
khoang cach tr 25-30cm. Phan bon duoc
cap vao thung chta phan (3) qua cum vit
va diéu chinh luong phan xudng ranh da
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6. Khung may;

7. Cum nén dat;

8. Cum vun ludng;

9. Banh lan chu dong;
10. Ghé ngdi thao tac

dugc rach qua mii rach hang (1). Sau do
cum vun ludng (8) s& vun dit 1én ludng
khoai va dugc nén bai cum nén dat (7).
3.6. Két qua van hanh thir nghiém may
trong khoai tiy két hop bon phan hai
hang

May trong khoai tay dugc ché tao
tai xuong ché tao mau cia Trung tim Phat
trién co dién nong nghiép.

Sau khi ché tao, may dugc van hanh
thir nghiém ngoai dong, ngudn dong luc
lién hop 1a may kéo Kubota L3408 VN.
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Hinh10. Thir nghiém may trong khoai tdy

Sau khi tién hanh chay may va do dac cac thong s6 1am viéc rdi tién hanh xir 1y
s0 liéu tho, két qua thir nghiém duogc trinh bay ¢ bang dudi day:

TT Tén thong 50 Pon vi Két qua
1 S6 hang trong hang 2
2 M3 hi¢u may MTKT-V1-2020
3 Kich thuéc dan cong tac (DxRxC) mm 2682x1800x1145
4 Khoang céach giira 2 ranh cta ludng mm 352,3
5 Bé rong mat ludng (don) mm 643,9
6 Khoang cach hang cach hang mm 713,8
7 Khoang cach cu dit trén hang mm 277,77
8 Do sau ranh dat cu mm 177,1
9 Ning suat ha/h 0,19
10 Ty 1é cti ndi trén mat dat % 2,22
11 Mady kéo tuong trng HP 34
12 Nguyén ly cap cu khoai Gau tai
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IV. Két luan

k

Di phan tich, lya chon dwoc may trong
hoai tay phu hop v6i diéu kién san xuat

tai Viét Nam va ddng bd véi nguon dong
luc sin c¢ dung chung cho may thu hoach
la may trong két hop bén phan hai hang,

Da tinh todn dugc mot so thong so6 cau tao

cua may trong khoai tay két hop bon phan

h

ai hang:

+ Puong kinh banh vau (banh chu dong):

5

50mm;

+ Ty s6 truyén tir banh chu dong 1én truc
rai khoai 1a: 1/2,5;
+ Ty s6 truyén tir banh tri dong 1én truc vit
rai phan la: 1/1,93.

Da xac dinh du:orc cac thong s6 1am viéc

cua may trong khoai tay két hop bon phan
hai hang nhu sau:
+ Khoang cach giita hai rdnh cia ludng:

3

52,3 mm;

+ Bé rong mit luéng: 643,9 mm;

+ Khoang cach hang: 713,8 mm;

+ Khoéng cach cu trén hz‘mg: 277,7mm;
+ D0 sau ranh dat cu: 177,1 mm;

+ Ty I¢ cu n01 trén mat dat: 2 ,22 %,

+ Nang suit may: 0,19 ha/h.

1

2

TAI LIEU THAM KHAO
Béao Phu Tho Qui trinh ky thudt trong
khoai tdy. Sé ra ngay 15/1/2011.
Bao Tién ndng. Quy trinh trong va
cham soc cdy khoai tay. Ky su Lé
Trong Quang, 2019.
Bao Viét Linh. Quy trinh trong khoai
tayvbang phuong phdp lam dat toi
thiéu co phu rom rg. Nguyén Kheé,
Nong nghi¢p Viét Nam, 2010.
Bao chinh phu. Phdt trién sdn xuat
khoai tdy theo xu hwéng tiéu ding. SO
ra ngay 13/07/2018.
Béo tinh Thai Binh. Bao cdo tinh hinh
kinh te - xa hoi nam 2017. Cyc Thong
ké Thai Binh, 2017.
Bao tin trc. 60% khoai tay che bién tai
Viét Nam phai nhdp khau. S6 ra ngay
13/07/2018. i
B Nong nghi€ép va Phat trién ndng
thon, ti€éu chudn nganh 10TCN
1006:2006. Khoai tay — Qui trinh ky

TAP CHi CONG NGHIEP NONG THON SO 44

thudt san xudt giong . Nam 2006.

GS. PTS. Pham Xuan Vuong. Mdy Thu

Hoach Nong Nghiép. NXB Gido Duc,

1999.

Nguyén Bang, Poan Van Dién. Ly Thuyét

Tinh Toan May Nong Nghiép. NXB

Truong Pai hoc Nong Lam thanh phd HO

Chi Minh, 1987.

10 Nguyén Thay Ha. Qui trinh ky thudt
trong khoai tdy an toan. Truong dai
hoc Nong Lam Thai Nguyén, 2015.

11 Nguyen Vin Mudn, Nguyén Viét Lau,
Tran Vin Nghién, Ha Ptc Thai. May
canh tac nong nghiép. NXB Giao duc,
Ha Noi, 1999.

12 PGS. TS. Trinh Chat TS. L€ Van Uyén.
Tinh Todn Hé Thong Dan Péng Co Khi.
NXB Gido Dyc Viét Nam. (Tap 1,2),
2007. )

13 Tran Buc Ding. May Va Thiét Bi Nong
Nghiép, S6 Gidao Duc Va Bao Tao Ha N&i,

, NXB Ha Noi. (Tap 1), 2005.

14 TS Nguyén Nhu Nam — TS. Tran Thi
Thanh, May Gia Cong Co Hoc Nong San
— Thuc Pham NXB Ha Noi, 2000.

15 TS. Tran Danh Siru, TS. Truong Cong
Tuyén, ThS. Pham Thi Xuan, ThS.
Nguyén Thi Nhung Ky thudt trong va
cham soc cdy khoai tdy. Trung tam
Khuyen nong Qudc gia, 2017.

16 T6 chirc Nong luong thé gidi. Xu
huong san xuat khoai tay. FAO, 2017.

17 Trung tam Khoai tay Qudc te Tinh
hinh san xudt khoai tay. CIP, 2017.

18 Vi Thi Thuy. Qui trinh, ky thudt san
xudt khoai tay vu d‘ong Trung tam
khuyén néng quc gia, 2015.

19 www.agromaster.com

20 www.zagroda.eu/index/product/item/3
30/br/0/cat/0

21 www.dewulfgroup.com

Ngay nhan bai: 19/11/2021
Nguwoi phan bién: PGS.TS.Lé Minh Lu,
Hoc Vién Nong nghi¢p Viét Nam

39



KHOA HOC - CONG NGHE

]

ThS. Hoang Vin Manh!, ThS. Nguyén Ptc Long!,
TS. Pau Thé Nhu', ThS. Nguyén Ngoc Tuan'

TOM TAT

Bai bdo nay trinh bay mét sé két qud vé mdy bam kién 1d, ngon mia dang thing
cap liéu quay. Ba thir nghiém xdc dinh dwoc két cau va cdc théng sé lam viéc ciia mdy
nhie toc dé quay cia thung cdp liéu, toc do cia trong bam, dong thoi da xdac dinh dwoc
danh hweong ciia ching téi nang sudt, chi phi ndng lirong va chat lwong bam. Véi toc do
quay cia trong bam 850 -1100 vong/phiit, toéc dé quay cia thing cdp liéu 15-20
vong/phiit thi nang sudt mdy trung binh 53 kién/gio véi chiéu dai trung binh 1 mia sau
khi bam la 64mm.

T khéa: Mdy bam kién, ld mia, toc dé quay

ABSTRACT

This study presents our outcomes of the design and manufacture of a spinning-barrel
machine for chopping rolls of sugar-cane leaves. The machine was tested and we obtained
its structural and technical parameters including the speed of its barrel and grinding drum,
as well as the effects of these parameters on productivity, energy cost and chopping quality.
When the chopping rotor and the input spinning-barrel runs at speed of 850— 1100 rpm
and 15— 20 rpm, respectively, the machine can chop an average productivity of 53 rolls/hour
and the mean length of chopped sugar-cane leaves is 64 mm.

Keywords: machine for chopping rolls, sugar-cane leaves, chopping rotor speed

1. PAT VAN PE Hién d3 c6 nhirng nghién ctu vé may
bam kién rom, tuy nhién cic may san xut c6
nang suat thip va chua phu hop véi viée bam
kién gdm than va ngon 14 mia, sau ddy duoc
goi 12 “hdn hop 14 mia”. Can thiét phai co
nghién ctru tong thé vé thiét bi bam kién méi
¢6 thé tng dung cho viéc bam kién hdn hop 14
mia sau khi thu gom dé lam phan hitu co. Viéc
bam phu phadm hén hop 14 mia trudce khi i men
s& tao diéu kién dé qué trinh hoai muc nhanh
hon va dong déu hon.

Hién nay lugng 1a mia, ngon mia d¢ lai
trén dong c6 mot khoi luong rat 16m (¢ muc
quy md cong nghiép t&i 15 tan/ha) va chii yéu
duoc dt di. Viéc thu gom ching s& dem lai
lwong rat 16n nguyén liéu hitu ich 1am chat dét,
phan hitu co hay lam thirc an chin nuéi. N6
khong chi nang cao hiéu qua san xuit nong
nghi¢p ma con cé tac dung bao v¢ moi truong.
Pé dap tng duoc cic yéu cau nay can thiét
phai bam nho 14 mia sau khi da da dong kién.

"Vién Co dién ndng nghiép va Cong nghé sau thu hoach

40 | TAP CHi CONG NGHIEP NONG THON SO 44



KHOA HOC - CONG NGHE

2. POI TUQONG VA PHUONG PHAP
NGHIEN CcUU

2.1. Poi twong nghién ciru

Pbi twong nghién ctru 1a hdn hop 14 mia da
dugc dong thanh kién tron (hinh 1) sau khi
dugc thu gom bang may thu gom — dong kién
1a mia, c6 thong sd kich thudc nhur sau:

Hinh 1. Hon hop ld mia sau khi déng kién

Chiéu dai kién, (mm) 700
Duong kinh kién, (mm) 500
Khéi luong kién, (kg) 20

2.2. Phwong phap nghién ciru
Két hop nghién ciru 1y thuyét va thyc
nghiém, thura ké cac két qua nghién ctru trién
khai va img dung may bam rom, bam co trong
va ngoai nudce. Trén co s¢ lya chon nguyén ly
va két cau, vat liéu thiét ké phan co khi, thi
nghiém xéc dinh cac thong s6 nhu toc d dao
bam, chiéu dai doan bam ...
Phuong phap xtr Iy s liéu: Xac suat thong
ké (bang so liéu thi nghiém, d6 thi), phan mém
1ap trinh x1r 1y s0 li€u trén may tinh.
Phuong phap do dac va phan tich so liéu.
Phuong phap thiét ké 3 chiéu bang cac phan
meém nhu Autocad, Autodesk Inventor. Sau d6
cac ban ve€ thiet ke duoc dua ra cheé tao va thu
nghiém.

3. KET QUA VA THAO LUAN

3.1. Luwa chon nguyén ly lam viéc cia
may

Qua phén tich cac uu khuyét diém cua
cac nguyén 1y 1am viéc, két cdu ciia cac mau
may bam ¢ trong va ngoai nudc va da lya chon
nguyén ly may bam kién hon hop 14 mia dang
thiung quay cép liéu, dao cit tinh voi tréng
bam. So d6 nguyén 1y ciia may dugc thé hién
trén hinh 2. Truyén dong ctia may duoc 13y tir
truc thu cong suat cua dong co may kéo.

Trén hinh 2, thung cép liéu (1) c¢6 cac canh
gat (2) s& kéo khéi 1a mia quay cung, khi di qua
miéng bam cac bua (5) dugc 1ap trén trong bam
(4) lam viéc nhu nhiing tay cao kéo hon hop 14
mia di qua ving cét c6 cac dao ké (6) va cit hdn
hop 14 mia thanh nhitng doan nh6. Nho dong
ning cta hdn hop 14 mia va gio cua tréng bam
(4)taora s théi vat liéu duoc cét ra miéng phun
(7). Miic cép liéu cho may duoc thay d6i nho
chiéu cao nho 1én cua bua (5) va tam d& (3).

Hinh 2. So d6 nguyén Iy méy bam kién hon
hop la mia

1. Thing cap liéu, 5. Bua,
2. Canh gat; 6. Dao ké (dao cat
3. Tdam do kién; tinh);

4. Trong bam; 7. Miéng phun

TAP CHi CONG NGHIEP NONG THON SO 44
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3.2. Tinh toan thiét ké cac b
phén chinh
3.2.1. Thiét ké b phén thiing cip liéu
a) Kich thuoc hinh hoc
Thung cap liéu 14 noi chira hdn hop
14 mia d3 dugc dong thanh kién tron. Dé dé
dang kién vao thung ¢ bat ctr tu thé nao thi
duong kinh thung cip liéu phai 16n hon
duong chéo cua kién. V41 duong kinh kién
F500 mm, dai 700 mm duong kinh thung
phai 16n hon 860 mm. Chon duong kinh
cta thung cip liéu F1000 mm. Chiéu cao

thung can 16n hon chiéu cao kién khi dat
dimg H=700 mm.
b) Toc dé quay ciia thiing cdp liéu:
Téc do quay cua thung cap lidu
duoc dya trén 2 yéu cau:
+ Chiéu dai cip khong vuot qua bé rong
cua hong vo trong mdét lan cao cua bua;
+ Pam bdo luong 14 mia can thiét dua vao
bd phan tai 14 mia.
Ning sut cap liéu vao hong vo cia
may bam dugc tinh theo cong thurc :

% 2 _p2
Q/ :kv*ﬂ*(Rn'i'Rt)*(Rn_Rt)*h*pl zkv 77.7’lt (Rn Rt)*hd*pl
30 2 60 4.1)
Trong d6 Q 12 ning suét ciia may bam, kg/gidy;
n,— Tdc do quay cua thung cip liéu, vong/phit ;
R, - Ban kinh ngoai cta hong vo (ban kinh ngoai cta thung cap liéu), m;
R¢ - Ban kinh trong ctia hong bam, m;
hq - Chiéu cao vo cta bua, m;
p1 - Khéi lwong thé tich cta 14 mia dang kién; kg/m’;
ky - Hé s6 nap day.
Mit khéc tinh theo s6 luong kién bim Qj trong 1 gio: Q, = 3?8 0 *m, (4.2)
Trong dé my 1a khdi luong cua 1 kién.
o, *m, (4.3)

nt = 2 2
Tir cong thic (4.1) va (4.2) taco: 0077 KT (R —R)* Ay % py

_ O, *m,
M= e %) % p? 2y ok
60% %k, * (R —R))*h, * p,

Vi nang suat Q;= 50+80 kién/h; khdi lwong kién my = 20 kg/kién; Vi ban kinh thung cap liéu
R, =0,5 m ; ban kinh trong R;= 0,15 m; chiéu cao vo cua bia hg = 0,05 m; khéi luong thé tich
cta 14 p; = 150 kg/m’ ; hé s6 nap ddy k, = 0,2, ta dugc tbe do thung cip liéu tinh toan
n, =20+30vong / phut
Khi téc d6 quay cua thung cap liéu may. DPé phu hop voi cong suit cap cho bd
ting 1én dan dén khoi lugng vat li¢u dugc  phan bam can phai thuc hién khao nghi¢m
cao vao hong bam ting, 1am ting cong suat  tham do.
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¢) Két cau ciia thung cdp liéu (hinh 3)
Thuing cap liéu duge do trén 4 cum con
lan dung (hinh 3). Thung cép liéu dugc
truyén dong bang bo nhong truyén dong
1én dai xich vong quanh thung quay. Nhong
xich dugc truyén dong truc tiép tir dong co
thuy luc.
Dé co thé kéo duoc kién hon hop 14
mia quay cung thung, phia trong thung
duogc bd tri lip cac canh (gan) cao.

Hinh 3. Két cdu ciia thiing cdp liéu

3.2.2 Bj phdn trong biam

B0 phan tai 14 mia vao hong bam chinh

60*Q, 1

*

h, * Al

d =

* * %k
pe Zr Zt nb

1a tréng c6 lap cac bua clia may bam (hinh
4). Khi trong quay cac bua s& ciao mot 16p
1a vao hong bam. Yéu cau ctia bd phan nay
1a cao lugng 14 mia vao hong bam dam bao
nang suat ciia may.

Vi bla vira ddm bao qua trinh cao 14
mia ddng thoi chinh 14 tim ké dong cua qua
trinh bam cat nen tdc d6 cua trong bam can
dap Gmg 2 yéu cau sau:

- Pam bao ning suét cap liéu;

- Pam bao toc do bam can thiét.

Ning suat ciia may phu thudc vao bé
rong hong vo; s6 bua trén mot vong tréng;
van toc quay cua tréng va bé day cat cua 14
mia trén dao bam.

Chiéu dai ctia doan bam 1y thuyét véi
14 mia thang chinh 14 khoang cach giira 2
dao tinh lién ké ctia bo phan bam. V1 vat
liéu r6i chiéu dai doan bam thuong 16n hon
do khe ho giita dao cit tinh va baa kha 16n
nén cd hién tuong kéo 14 mia di theo.
Chinh vi thé chiéu dai doan bam con phu
thudc vao tde do cat (téc do cua bua vang).

Ning suét ciia may c6 thé tinh dya vao
chiéu day 16p cat.

B¢ day 16p 14 mia trén bi cét trén dao
cit tinh dugc tinh boi cong thuc:

(4.4)

Trong do: z; 1a s0 rang vo trén 1 vong cia trong;

7 12 sO rang vo trén chicu dai trong;

- Khoi luong thé tich 14 mia khi cét trén canh sic cua dao, kg/m3 ;

Al - Chiéu dai trung binh cua l4 mia duoc cit, m. C6 thé lay 1a budc dao theo

chi€u dai trong .

Dai lugng d rat quan trong trong qua
trinh cét. Khi chiéu day 16p cit d nho rat dé
gdy ra hién tugng kéo rut 14 mia, lam tang
chiéu dai cit cling nhu chén ép mit bén ctia

TAP CHi CONG NGHIEP NONG THON SO 44

ludi dao 1am cong ludi dao. Pong thoi véi
d6, dé dam bao ning suét cho trudc can
phai ting s vong quay hay ting s lugng
dao trén trong.
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O chiéu nguoc lai khi d qua 16n (16p Ttr cong thire 4.4 ta c6 thé tinh duoc
cat qua day) s€ gay ra xung luc cdt Ién lam  toc d§ quay cua trong bam:
cong dao, giam tinh ong dinh cua may.
60*Q, 1

*

p.*z *z *d I *Al

n, =

Theo mau may trén thé giGi sé ring cao trén 1 vong cua trong bam z, =6;
B, 180 3

t =" =
S6 ring cao theo chiéu dai tréng dugc tinh theo cong thirc: A 60
Chiéu cao ring cao /; dugc 14y theo chiu cao cua dao cét: 4 = 50mm;
Ning sudt Q; =50+80 kién/h=0,278+0.444 kg/s

Dai lugng p, c6 thé ldy ¢ diu kién chuén cua kién p, =150 kg/m’, v6i chiéu day cit d < 5
mm.
60*Q, 1 60%(0222+0444), 1

%

n, = =
PTp*z*z%d b *Al 150%6%3%0,005  0,04%0,06

=410-+820vong / phut

Nhu vay, toc d6 quay trong bam n;, >500+800 vong/phiit tiiy vao ning suat clia may.

3.2.3 Tinh toan vin tbc dAu bia hién tugng rat 1a. Dé dam bao viée cit 14

B6 phan cét bam trong may bam nhy  hiéu qua van toc bua phai kha lon.

dd néu trong phan lwa chon nguyén ly
chinh 14 tréng bam, c6 lap bua va cac dao
tinh duoc lap trén thanh may.

Chiéu dai ctia doan bam ly thuyét véi
14 mia thang chinh 1a khoang cach giita 2
dao cua tréng. Vi vat lidu rdi nhu 14 mia
chiéu dai doan bam thudng 16n hon do hién
tuong rit cia 14 mia.

Van toc cat 1a mot thong sd quan
trong anh hudng toi kha ning cit cua bo
phan nay. Do khe ho giita bia va dao cat
tinh kha 16n, néu van toc bia nho sé gy ra Hinh 4. Cum tréng bam

Chon dudng kinh dinh bua cia tréng D, =1000mm, toc do quay ctia trong bam ny, = 1100
vong/phut.
w*n, R _7*1100%0,355 _
30 2 60

Day 1a van toc phi hop dé c6 thé bam nghién céc vat lidu.

20m/ s

Van toc dau bua sé€ la: v, =
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3.2.4. Cdc thong so thiét ké mady
Tu cac két qua nghién ctru, tinh toan Iya chon da thiét ké mau may bam 14 mia voi
cac thong so sau (bang 2):

Bang 2. Cdc théng sé thiét ké mdy bam kién ld mia

TT CAC CHI TIET CHINH THONG SO
1 Kich thudc may, mm 865 x 800 x 1200
2 DPuong kinh tréng bam, mm 710
3 | S6 dao tinh 3+2
4 Puong kinh thung cap liéu , mm 1000
5 Sb vong quay tréng bam, vong/phut 1100
6 S6 vong quay thung cép liéu, v/phut 20
7 Truyén dong PTO may kéo 540 vong/phut

Hinh 5. Thiét ké tong thé mdy bam kién ld mia Hinh 6. Ché tao, lap rp tong thé
mday bam kién la mia

3.5. Két qua thir nghiém kién tron.
- Piéu khién thir nghiém: Két qua thir nghiém:

Thoi tiét tanh réo, khong mua. PO Thir nghiém véi téc d6 thung cap
am khong khi 78%. Nhiét d6 thoi tiét liéu khac nhau, va cac mau kién khac
28°C. L4, ngon mia da dugc cudn thanh nhau cho két qua:
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Bdng 3. Két qua thir nghiém véi toc do thing cdp liéu

TT Toc do thung cap liéu, Ning suat, Do nhé trung Cong suit,
vong/phut kién/gio binh, kW
mm
1 30 75 97 18,3
2 25 61 81 16,8
3 20 53 64 15,7

Hinh 7.. Thir nghiém mdu mdy bam kién ld mia

Nhu vy & ché do quay cua thung cap
liéu 20 vong/phut, chiéu dai doan bam
trung binh 64mm. Luc do nang suat may
dat 53 kién/h. Cong suit can thlet dé bam
1a 15,7 kW. S6 vong quay tréng bam phu
hop tir 850 -960 vong/phut.

IV. KET LUAN

Pi tinh toan, thiét ké, ché tao va van
hanh thtr nghiém may bam kién 14 mia, da
do dac va budc dau xéac dinh dugc mot so
chi tiéu chit lugng cua may d6i véi diéu
kién thir nghiém tai xuong.

Vi toe quay cua trong bam 850 -1100
vong/phut, toc do quay cua thung cap ligu
15-20 vong/phut thi ndng suat may trung
binh 53 kién/ gio v6i chiéu dai trung binh
hon hop 14 mia sau khi bam la 64mm.

Can thiét pha1 khao nghi¢m trong san
xuat dé danh gla tinh On dinh, nang suat
chét luong may va hoan thién méu may
cho phu hgp voi diéu kién san xuét thuc té.

TAI LIEU THAM KHAO

a/. Ngoai nuoc
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NGHIEN CUU THIET KE MAY PHAN LOAI QUA
THEO TRONG LUONG sU DUNG CAM BIEN LOADCELL
Ths. Hoang Vian Manh', TS. Bdu Thé Nhu.'

TOM TAT:

Muc dich ciia nghién ciru ndy nham xdc dinh nguyén Iy, tinh todn thiét ké mé hinh thiét
bi thi nghiem may phan loai qua theo trong hmng sir dung cam bién Loadcell. M6 hinh
thiét bi thi nghiém gom bang chuyén van chuyén qud, bg phdn can va cam bién Loadcell
nhan tin hiéu, co cau chap hanh phan logi, bo phan phan dong theo cdc mirc trong luwong
qua va ti dién diéu khlen du’oc ldp trinh thong qua PLC. Két qua chay thir mo hinh thi
nghlem cho thay sw 6n dinh vé nguyén Iy va két cau may véi dg sai so tr < 5%, dap ung
yéu cau ky thudt cia quy trinh phdn loai qud phuc vu néi tiéu va xudt khau.

T khéa: Mdy phdn loai theo trong lwong, Cam bién Loadcell, K3 thudt xi Iy tin hiéu
Analog

ABSTRACT:

The purpose of this study is to determine the principle, calculate and design a model of
experimental equipment for fruit sorting machine by weight using Loadcell sensor. The
experimental set-up model includes the fruit conveyor belt, the weighing unit and the
Loadcell sensor receiving the signal, the sorting actuator, the flow divider according to
the fruit weight levels and the control cabinet programmed through PLC. The test results
of the experimental model show that the principle and structure of the machine are stable
with an error of < 5%, meeting the technical requirements of the fruit sorting process
for domestic consumption and export.

Keywords: Machine classify by weight, Loadcell sensor, Analog signal processing tech-
nology.

1. PAT VAN PE

Phan loai 1a mot trong nhirng khau
quan trong khong thé thiéu trong day
chuyen so ché bao quan rau qua tuy tung

pho bién trong cac day chuyén so ché danh
cho xuét khau hién nay , .

Nuéc ta nhu cau sir dung may phan loai
theo trong luong phuc vu so ché hoa qua

yéu cau clia san xudt ma cé thé ap dung
mot s6 phuong phap phéan loai nhu: phan
loai theo kich thudc, phan loai theo trong
lwong, phan loai theo mau séc, phan loai
theo ham lugng duong. Trong d6 phan loai
theo trong luong dugc 4p dung ngay cang

''Vién Co dién Nong nghiép va CNSTH
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cho xuat khau 14 rat can thiét. Trong do,
mot s6 nghién ctru tham do vé thiét bi nay
mo&i chi cha yéu cho viée hoc tap 1a chinh,
chua thé dwa vao thanh mot khau trong day
chuyén san xuat. Trong pham vi nghién
ctru nay da tao ra mo hinh thi nghiém va
nghién ctru dugc mot sb thong s6 co ban
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1am co s& cho viéc thiét ké va ché tao may
phan loai phii hop véi diéu kién san xuat
trong nudc va c6 thé mé rong cho nhiéu
d6i twong rau qua khac nhau dap tng duoc
yéu cau clia san xuat .

May phan loai tu dong theo trong lugng
dugc sir dung nguyén vat liéu, thiét bi trong
nude cé gia thanh ré va dé kiém. May c6
d6 phic tap cao nhung rat don gian trong
qua trinh van hanh, dé dang cai dit cac
thong s6 dau ra ctia san pham. Ngoai ra,
may duoc thiét ké dé c6 thé md rong tich
hop thém tinh nang phan loai theo mau sac,
phan loai ham lugng duong tuy theo nhu
cau clia san Xuat.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CU'U.

2.1Poi twong nghién ciru.

May phan loai qua theo trong lugng su
dung cam bién (Loadcell)

Déi tuong qua xoai co trong luong tir 0.2
— 2 (kg), dugc phan loai theo 5 muc khac
nhau

2.2 Phwong phap nghién ciru.

- Ap dung phuong phap diéu tra danh gia:
Danh tong quan tai liéu cla cac may phan
loai theo trong lugng sir dung can co hoc

Hinh 1. M6 hinh hoat dong
cuia may phan loai qua su
dung Loadcell.
[-Khung bé va hé thong
truyén dong;

2- Bo phan cam bién luc
(Loadcell);
3-Mdng thu san pham;
4-Hé thong diéu khién;
5-Khay chira san pham.
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va str dung cam bién Loadcell.

- Ap dung phuong phap nghién cuu 1y
thuyét: Phan tich danh gia nguyén Iy va két
cAu mot sb bod phan chinh ctia may, cac
thuat toan 1dy mau tin hiéu va phin mém
diéu khién may.

- Cac phuong phap tinh toan thiét ké mo
phong bang phan mém: Autocad, Inventer.
St dung PLC cua Mitsubisi két hop voi
phan mém 1ap trinh mo6 phong Gx works2
dé viét phuong trinh diéu khién.

- Khao nghiém danh gia d6 6n dinh ciia mo
hinh thi nghiém vé1 trong lugng can tir 0.2
+ 2 (kg), ning suat phan loai tir 1000 =+
6000 (qua/gio).

- Phuong phép lya chon thoi diém ldy mau
tin hiéu va danh gia sai sé phan loai bang
phuong phap 14y gia tri trung binh sd lan
can.

III. KET QUA NGHIEN CUU THAO
LUAN

3.1 Mo hinh thiét ké may phén loai qua
theo trong luwgng sir dung Loadcell.

Tir tong quan phan tich danh gia cac
loai may phan loai qua theo trong luong,
chung t6i da lya chon va dé xuat may phan
loai ¢c6 mo hinh hoat dong nhu Hinh 1.
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Nguyén Iy lam viéc cia thiét bi nhw
sau: Nguyén li¢u dugc dua dén khu vuc
cap liéu va dugc cap lidu bang tay vao cac
khay chira san pham (5). Nho chuyén dong
ctia xich tai, cac khay chtra san pham sg& di
qua bo phan cam bién luc (Loadcell) (2).
Loadcell s& nhan tin hiéu, dua vé bo xir 1y
tin hiéu PLC phan tich va chuyén tin hiéu
dén co cau chap hanh (cudn hut dién tir),
tuy thudc vao cai dat cua nguoi dung véi
khoang trong luong khac nhau san pham s&
dugc dua ra mang (3). Qua trinh dugc thyc
hién lién tuc nhu vay cho dén khi ding
hoat dong.

Danh gid chung:

+ Uu diém: May duoc thiét ké va ché
tao trong nudc co gia thanh ré, van hélnh va
bao du’O’ng dé dang, thay d6i thong s6 cai
dat dau ra san pham rét linh hoat, may co
thé tich hop thém tinh nang phan loai bang
mau sic va ham luong dudng.

+ Han ché: Gia thanh con kha cao d6i
v6i san xuat trong nuéc hién nay nén chi
thich hgp véi nhu’ng loai qua c6 gid tri cao
va danh cho xuat khau.

Dé thiét ké va ché tao duoc may phan
loai can nghién ctru mot s6 b0 phéan va co
cau chinh nhu sau:

+ Nghién ctru dugc anh hudng cua van
tdc bang chuyén dén qua trinh can;

+ Nghién ctru két ciu bo phan can dé
giam cac sai sb vé rung dong, do nhiéu,
bién dang, A moi cua vat li¢u.

+ Xéc dinh duoc thoi diém va thoi gian
can dam bao dugc do chinh xac theo yéu
cau phén loai.

+ Nghién ctru phuong an xir 1y tin hi¢u
can, phan dong trong qua trinh phan loai
san pham.

3.2 Két qua tinh toan thiét ké va ché tao
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md hinh thiét bi thi nghi¢m
3.2.1 Tinh todn thiét ké va lwa chon mét
s6 két ciu chinh ciia mdy phan logi

Trong qué trinh nghién ctu tinh toan
thiét ké nhom nghién ciru da xac dinh duoc
mot s6 thong s6 co ban clia may nhu sau:

+ Van toc bang tai tir 0.04 — 0.25 m/s va
diéu chinh dugc thong qua bién tan

+ Do loadcell 1a thiét bi c¢6 d6 nhay cao
nén ngoai viéc ché tao chinh xac can thém
cac co cau giam chén tai vi tri lép Loadcell,
va tai vi tri chan khung bé ctia may, giai
doan vao va ra cua co cau can dugc gia
cong chinh xac va mai dat do nham Rz0,63
pm.

+ Co cau chap hanh dung dé phan dong
san phém dugc st dung 1a cac cudn hut
dién tir, khi c6 tin hiéu tir bd phan diéu
khién thong qua bd dém (counter) s& day
khay chira xuéng mang hing liéu.

+ Xu 1y tin hiéu can dugc ung dung
trong phan mém bang phuong phap lay gia
tri trung binh trén toan bo dai khi c6 tin
hiéu can di qua. Qua trinh 1ay mau trén dai
tin hi¢u dugc dat ngudng trén va dudi
nham loai cac tin hiéu nhiéu bat thuong
gay ra nhu, rung dong, va dap...

3.2.2 Ché tao mdy phén logi mé hinh thi
nghiém

Trong thiét bi phan loai theo trong
lugng bd phan can la cum chi tiét quan
trong nhat dé¢ dam bao dugc do chinh xéac
clng nhu ning suat cia thlet bi. Mot yéu
cau quan trong cho co ciu can 13 toan bo
trong lyc cua can va dia can chi tac dung
1€n loadcell va khong phu thudc vao vi tri
trong tam ciia chung. Bé dam bao dicu do
chung t6i da sir dung co cau hinh binh hanh
1 duoc lép vao hé théng xich tai. Do co cau
hinh binh hanh dugc lién két bang cac chot
c6 duong kinh rat nho so véi canh tay don
nén di giai phong dugc phan 16n lyc lién
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két gitta xich tai va bd phan can vi viy cam
bién loadcell 2 nhan duoc toan bd khdi
luong cua dia can 3 bao gém trong luong
ctia dia va san pham can can .

Phuong trinh can bang luc ciia cum dia can
theo 2 phuong x va y nhu sau:

—N,.cosa+ N,.cosa =0
—N,sma+N,sma+F-G=0

Trong do a 1a goc nghiéng ctia thanh ngang
hinh binh hanh;

Ny, Ny 1a phan luc cua cac thanh
ngang hinh binh hanh.
Do 2 thanh ngang hinh binh hanh lu6n luén
song song v&i nhau nén Ny va Ny lu6n cé
phuong cung nhau. Ttr phuong trinh trén ta
co Ny = Ny tur do suy ra F=G.
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Hinh 2: M6 hinh cum co ciu cin

a - Két cau cum cdn theo nguyén Iy hinh binh
hanh: 1-Két cau hinh binh hanh: 2- Loadcell:
3- Chi tiét dia can.

b - Ché tao két cau cum ga cam bién Loadcell
c - Ché tao két cau hinh binh hanh dia cén

3.3 Két qua thiét ké hé thoéng diéu
khién.

3.3.1 Nguyén tic diéu khién hoat dpng
ciia mo hinh.

Dé van hanh may phan loai ddu tién
can cai dit cac mirc trong luong qua theo
yéu cau cong nghé trén man HMI. Tiép
theo nhan nut khoi dong (start) hé thong
bit dau lam viéc bing tai xich chuyén
dong. Khi bang tai chay, cac dia chira san
pham s& di qua Loadcell dé xac dinh trong
lwong dua tin hiéu vé boxtr 1y trung tim
va dua ra tin hiéu dau ra la cac cudn hut.

Truwong hop 1: Khi san pham trén
bing chuyén c6 khoang trong luong tir
(X1 (g) dén (Y1) (g). Luc nay tin hiéu tac
d6ng vao cudn hut — 01 ddy san pham vao
ctra ra s -01.

Truwong hop 2: Khi san pham trén
bing chuyén c6 khoang trong luong tir
(X2 (g) dén (Y2) g. Luc nay tin hiéu tac
dong vao cudn hut — 02 ddy san pham vao
ctra ra s6 -02.
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Truwong hop 3: Khi san pham trén
bang chuyén c6 khoang trong lugng tir (X3
(g) dén (Y3) g Luc nay tin hiéu tac dong
vao cudn hut — 03 day san pham vao ctra ra
50 -03.

Truwong hop 4: Khi san pham trén
bang chuyén c6 khoang trong lugng tir (X4
(g) dén (Y4) g Luc nay tin hiéu tac dong
vao cudn hut — 04 day san pham vao ctra ra
56 -04.

Truwong hop 5: Khi san pham trén

bing chuyén c6 khoang trong lugng tir
(nho hon X1 (g) va 16n hon (Y4) g. Luc
nay khong co tdc dong ctia cudn hit va san
pham dugc day ra ngoai bang chét day cb
dinh.

3.3.2. So d6 két noi PLC véi thiét bi ngoai
Vi.

Bo dicu khién PLC Q02U CPU c6
tdc doxir 1y 0.04ps va co sd cong vao va ra
12 2048 nhung v&i yéu cau ciia md hinh ta
chi chi st dung I/O nhu bang 1 dudi day.

Bang 1: Dia chi 1/0 sir dung cho thiét bi phan loai

TT Ky hiéu Dia chi
1 Start X0
2 Stop X1
3 Loadcell X2
4 Sensor X3
5 DC Speed X4
6  DC Push-01 YO
7 DC_Push-02 Y1
8  DC Push-03 Y2
9  DC Push-04 Y3

Nut khoi dong hé théng

Nut ding hé thong

Loadcell trong lugng véi cac mirc do trong lugng khac
nhau s& dua vé cac cua ra.

+Cua 1: (X1 (g) dén (Y1) g.

+Cira 2: (X2 (g) dén (Y2) g.

+Cura 3: (X3 (g) dén (Y3) g.

+ Ctra 4: (X4 (g) dén (Y4) g. .
+ Cura 5: (nho honX1 (g) va lon hon (X4) g. (khong can
cudn hut — st dung chdét day co dinh)

Sensor dém céc dia can trén bang tai

Thay doi toc do dong co

Cuon hit -01 day san phim ra ctra 1

Cudn hit -02 day san pham ra cira 2

Cudn hut -03 day san phdm ra cira 3

Cuon hit -04 ddy san pham ra ctra 4

Mo ta chirc ning

3.3.3 Lwu do thudt todn ciia qud trinh diéu khién

Tir nguyén 1y hoat dong ctia mo hinh, thong qua cam bién Loadcell va bo diéu khién PLC

ta cO so do khoi nhu sau:

TAP CHi CONG NGHIEP NONG THON SO 44
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PLC doc va giai md
tin hiéu cua Loadcell

Noi suy bing phuwong phap lay gia
tri trung binh trong thdi glan A T

Gi4 tri ndm trong
khoang X1-Y1

Gié tri nim trong
khoang X2-Y2

Gié tri nim trong
khoang X3-Y3

Gid tri nim trong
khodng X4-Y4

Gia tri nhé hon X1
valén hon Y1

B6 dén Co ciu Khay chira san
counter tach dong phim loai 1

Bo dén Co chu Khay chira san
counter tach dong phém loai 2

Bo dén Co ciu Khay chita san
counter tach dong pham loai 3

Bo dén Co cdu Khay chi7a san
counter tach dong phém loai 4

Bo dén Co cdu Khay chtia san
counter tach dong phim loai 5

Hinh 3: Luu dd thuat toan diéu khién thiét bi

Tin hiéu thu duogc tir loadcell qua khuéch dai trude khi vao PLC duge sb hoa va co

dang nhu ¢ hinh 4

K

=
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Hinh 4: Bién dang tin hi¢u.

Trong do:

L — Téng thoi gian can

TO01 — Khoang tin hi€u trudc khi can

T02 - Khoang tin hi¢u sau khi can

T1 — Thoi gian bat dau c6 tin hiéu can dén khi
6n dinh

T2 — Thoi gian chudn bj két thiic qua trinh can.
ST — Tong thoi gian Loadcell nhan biét 1dy tin
hiéu

AT — Khoang thoi gian 14y mau.

T — Téng thoi gian cho chu ky cén.
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Nhu véy ta c6 tong thoi gian can dugc tinh
nhu sau:

T=T01+T02+T1+T2+AT
= T01+T02Z+YT

bé dap tmg dugc tinh tién dung cuia nguoi
ding, bo diéu khién cua hé théng phén loai
dugc tich hop trén man hinh HMI diéu
khién nhu sau:

Hinh 5; Man hinh diéu khién may phédn
logi theo khoi lwong

Hinh 5 hién thi man hinh diéu khién toan
bo thiét bi phan loai ¢ 5 khay ra liéu véi
cac thong s6 cai dat duge nhu: Trén mdi
khay s€ xac dinh dugc trong luong cua
ting qua, sd qua, trong luong cua khay
duogc cén, tong trong lugng cua tat ca cac
khay chira trong mot 16 san pham.

3.3.4 Cac bwdc thir nghiém trén mo hinh va
két qua dat duoc

Buée 1: Thir nghiém ldy tin hiéu bang os-
cilloscope nham xdc dinh déc tinh cia tin hiéu,
do nhiéu, cdc nhiéu bat thuong, tir do dua ra
phwong phdp lam giam dé nhiéu va dwa ra
phirong phdp néi suy ldy gid tri trung binh
trong quad trinh can.

Buéc 2: Thir nghiém cdn san pham bang
qua cdc qud can mau tir d6 danh gid sai sé ciia
tirng lan cdn va sai sé tong céng ciia 10 lan
can lién tiép véi mau cdn cé trong lwong 0.2 -

2 (kg).
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Buoc 3: Thir nghiém can qua xoai.

Hinh 6:Dac tinh chung cua tin hiéu tu loadcell

Vung trong xo0di clia nude ta hién nay
c6 rat nhiéu gidng xoai co gia tri kinh té
cao trong xuat khau, trong qué trinh khao
sat va nghién ctru nhém dé tai da chon 3
giéng xoai la: xoai cat chu, xoai tuong,
x04i uc ¢o trong luong qua tir 150 — 900 (g)
dé phan loai.

Ning sut va sai sb duogc tinh toan trén
dan thi nghiém nhu sau:

Goi thoi gian cho mdi chu ky can 1a t
(s) vy ta c6 nang suat phan loai trong 1 gio
duoc tinh nhu sau:

3600

Q = —— (Qua/gio).

Sai s0 phan loai dugc xac dinh bang gia
tri hién thi man hinh va gia tri thyc cia qua
va dugc xac dinh nhu sau:

ap = o=l 1009

t

Trong d6: : Trong lugng hién thi
: Trong lugng thuc

53



KHOA HOC - CONG NGHE

Bang 2: Bang két qua xac dinh van toc va sai s6 cua qua trinh thur nghiém.

, Thoi Thoi gian Thoi gian | Nang suét Sai 6
Véantoc | . :
gian chu | Loadcell khong lay du tinh phan loai
STT | xich tai
trinh can | nhan tin hiéu | tin hiéu Q %
V(m/s) .
AT (s) can T (s) T1 (s) (qua/gio)
1 0.04 3.6 2.83 0.77 1000 <1
2 0.08 1.8 1.42 0.38 2000 <1
3 0.13 1.2 0.94 0.26 3000 <15
- 0.17 0.9 0.71 0.19 4000 <2
5 0.21 0.72 0.57 0.15 5000 <3,
6 0.25 0.6 0.47 0.13 6000 3.5+45
KET LUAN ngir theo trong lwong cho nha may ché bién

+ Thiét ké va ché tao dan thi nghiém
dap ung duoc cac yéu cau vé thir nghiém
nhu: Van tbc bang chuyén, han ché rung
dong, do nhiéu, bién dang cua hé théng
thiét bj ddm béao sai s6 nhd hon 5% so véi
yéu cau nho hon 10% va phan loai duoc
nhting loai qua c6 trong lugng tr 0.2 + 2
(kg). \ \ \ 3

+ Léap trinh pham mém diéu khién cho
cum thi nghi¢m, st dung cac thuat toan dé
dap nhiéu cac tin hiu anh hudéng dén qua
trinh léy tin hi€u, dap ing dugc nhiing sai
s6 trong qua trinh can.

+ Sau khi hoan thién cum thi nghiém
nhom tac gia da thiét ké may phan loai theo
trong luong voi nang suat tir 5000-6000
qua/gio dap tmg duoc yéu ciu san xuat.
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NGHIEN CUU UNG DUNG KY THUAT SO CHE, KHU TRUNG
QUA VAI XUAT KHAU VAO THI TRUONG NHAT BAN

ThS. Lé Nhdt Thanh', ThS. Nguyén Manh Hiéw?, ThS. Neuyén Quang Hiéu',
ThS. Nguyén Thi Ti Quynh?®, KS. Vii Ngoc Diing?

TOM TAT:

Pé dap irng dwoc yéu cdu kj thudt khir triing qud vai, Cuc Bdo vé thiee vit da phoi
hop ciing Vién Co dién néng nghiép va cong nghé sau thu hoach thiét ké hé thong khir
tring bang khi methyl bromide va xdy dung quy trinh cong nghé xir Iy qua vai cho thi
truong Nhdt Ban. Trong giai doan 2015-2020 Vién da xay dung duwoc quy trinh xu ly
qua vai sau khuwr trung khi methyl bromide va lap ddt dwoc 5 co s6 so ché va khir trung
qua vdi thiwong mai tai Bic Giang, Hai Dwong va Ha Néi. Cong nghé xir Iy bang ché
pham V-Clean va V-Treat do Vién Co dién va Céng nghé sau thu hoach nghién civu va
hoan thién dd gop phan giam thiéu tac ddng ciia khi methyl bromide dén chdt hrong cam
quan qud vai thiéu. Kéo dai thoi gian bao quan qua vai da duwoc xu ly bc%ng methyl bro-
mide khoang 20-25 ngay so véi doi chitng 5-7 ngay & nhiét dé 1-4°C. Két qua da gop
phan vdo xudt khdu qud vai twoi sang thl triwong Nhdt Ban bang ca dwong hang khong
va dwong bién véi s6 lwong trén 300 tdn.

Twr khoa: Xong hoi, qua vai, methyl bromide, xu ly, bao quan
ABSTRACT:

In order to meet the technical requirements of litchi quarantine treatments for
Japanese market. Plant Protection Department cooperated with Vietnam institute of Agri-
cultural Engineering and Post-Harvest Technology to design fumigation equipments
using methyl bromide for litchi fruit. Testing the technological process of semi-processing
and preserving litchi treated with methyl bromide gas. As a result, by the litchi season in
2020 and 2021, five packing houses with 6 commercial methyl bromide treatment cham-
bers have been set up in Bac Giang, Hai Duong and Hanoi. Using V-Clean and V-treat
production to minimizing the impact of methyl bromide gas on the organoleptic quality
of litchi fruits. The self-life of litchi treated with methyl bromide was maintained for for
a period of 20-25 days. As a result, in 2020, Vietnamese fresh lychee was exported to the
Japanese market for the first time by both air and sea with the quantity of over 300 tons.

Keywords: Fumigation, litchi fruits, methylbromide, treatment, preservation

1. PAT VAN PE trong ddc san dem lai gi4 tri kinh té cao,

Vai thidu (Litchi chinensis) 1a cay —kim ngach xudt khau cao. Cay vai thleu
Viét Nam duoc trong tap trung chu yéu tai

I Cuc bao vé thuc Vat
2Vién Co dién néng nghiép va Céng nghé sau thu hoach
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mot sb tinh nhu Bac Giang, Hai Duong,
Hung Yén, Pak Lak ...Theo S& Noéng
Nghiép va PTNT tinh Bac Giang, Tong san
luong vai thiéu Bac Giang nam 2021 dat
khoang 180.000 tan. Hai Duong 1a ving
tr6ng vai 1on thtr 2, san lugng nam 2021
dat 55.000 tan, Quang Ninh, 1635 tan,
Hung Yén 1400 tan.

Dé xudt khau vai thidu di cac thi
truong kho tinh, cac bién phap kiém dich
phai dap Gmg dugc yéu cau cua cac nudc
nhap khau. Cac phuong xir Iy kiém dich
thye vat d6i voi trai cdy xuat khau bao gom
xur ly nhiét, chiéu xa, xur 1y hoa chét duoc
ap dung & cac qudc gia khac nhau trén thé
gioi [2]. Nhat Ban va Han Quéc khong
chap nhan rau qua dugc xu 1y kiém dich
bang chiéu xa. Mot sb phuong phap xir 1y
pho bién duoc dung duya trén xir Iy nhiét va
x6ng hoi bang hoa chat. Phan 16n cac loai
ndng san nhap khau vao Nhat Ban va Han
Qudc str dung phuong phap xir Iy nhiét do
thdp, hoi nuéc ndng bao hoa hodc xir Iy
bang hoa chat methyl bromide [3].

Khtr trung bang hoa chit van la
phuong phap phd bién duoc st dung dé
kiém so4t con trung sau thu hoach vi d& sir
dung va gia thanh thip [4-5]. Tuy methyl
bromide di bi han ché hodc cAm st dung &
mot s6 qudc gia nhung chit ndy van 1a chat
khi duge st dung trong kiém dich trai cay
xuét khau phd bién nhét [6]. Khi methyl
bromide c6 kha ning kiém soat con trung
nhanh chéng va phd hoat dong rong.
Methyl bromide khong chi kiém soat con
tring ma con kiém soat duoc tuyén trung
va vi khuan gay bénh [5]. Hon nita thoi
gian xu 1y khtr trung nhanh, thong thuong
dudi 48 h [7]. Methyl bromide van dugc
nhiéu thi trudng nhap khau trai cay chap
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nhan bao gém Nhat Ban va Han Quéc. Tai
My 30% luong khi methyl bromide dugc
sir dung hang nam dé xir Iy nong san sau
thu hoach vé&i muc dich kiém dich thyc vat.
Céc t6 chitc nhu USDA, APHIS va PPQ
van tiép tuc ung ho tiép tuc sir dung khi
methyl bromide dé xur 1y kiém dich hang
hoa xuét nhap khau [8]. Cu thé, USDA ap
dung phuong phép khu trung cach ly
methyl bromide (MB) voi liéu lugng 48
g/m’ trong 2 gid & ap suat khi quyén binh
thuong va nhiét do tir 15°C dén 23°C
(USDA, 2017) dé kiém soat rudi giam
Caribe. Nhat Ban chap nhan khir tring qua
vai Viét Nam bang khi methyl bromide véi
nong d6 32 g/m? trong 2 h & nhiét ¢ 27°C.

II. VAT LIEU VA PHUONG
PHAP NGHIEN CUU
2.1. Nguyén vat li¢u

Qua vai thiéu dugc tréng ¢ huyén
Luc Ngan, tinh Bic Giang. Thoi gian thu
hoach vao thang 6 — 8 ndm 2020 va nam
2021. B9 chin thu hai trong thoi gian sinh
trudng tr 80 - 85 ngay sau khi dau qua,
mau vo qua chuyén sang do hong 1/3 - 3/4
qua.

Ché pham rira qua vai V-Clean va ché
pham xtr Iy bao quan vai V-Treat dugc san
xuét boi Vién Co dién nong nghiép va cong
nghé sau thu hoach.

Khi methyl bromide do tinh khiét
100% do Coéng ty C6 phan khir tring mbi
Ha Noi cung cap.

2.2. Phuwong phap bo tri thi nghiém
2.2.1. Xir ly xong khi methyl bromide

Qua vai sau khi dugc lua chon, cat
cudng duoc dong trong cac rd nhwa véi
khéi luong Skg/ 16 duge xép trén pallet
(140 r6/1pallet), duoc dwa vao budng xong
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Methylbromide véi thé tich chiém chd
khong quéa 38%. Mdi 1 mé xong mé xong
trong budng 20m? ¢6 khéi lugng 2 tin qua
vai tuoi. Qua vai dugc xong methyl bro-
mide v6i nong do 38g/m? trong 2h & nhiét
do 27°C.
2.2.2. Xir Iy so' ché, bio quin

Phuong phap b tri thuc nghiém khao
nghiém: 2 tn vai thanh pham duoc dong
va0 400 thung carton (mdi thung 5kg) duoc
dua vao budng xur 1y khir tring bing khi
methyl bromide, 50 thung khong xtr 1y khi
methyl bromide duoc coi 12 miu ddi
chtng. Ca mau ddi ching va xir Iy methyl
bromide déu duoc rira bang nudc V-clean
100 ppm lanh (4-8°C) trong 5-7 phut trong
thiét bi c6 suc khi. Sau d6 dugc ngdm trong
dung dich V-treat pH 2,0-2,1 trong 4-5 phtt
va dugc lam rdo trude khi dong trong tui
V-MAP 5kg/ tai sau d6 dugc dong vao
thung carton. Sau d6 toan bd 50 thung d6i
chiing va 50 thung co xu 1y khi methyl
bromide (dugc 14y ngau nhién hoan ton tu
400 thung) duoc van chuyén vé bao quan
tai kho lanh 10m?® tai Vién Co dién ndng
nghiép va Cong nghé¢ sau thu hoach, 60
Trung kinh, trung Hoa, Cau Giéy, Ha Noi.
Mau dugc bao quan ¢ nhiét do 1-4°C do
am 90 - 95%; 5 ngay liy ngiu nhién 3
thung ddi chimg va 3 thung c6 xir 1y khi
methyl bromide dé céc chi tiéu chat luong
gdm: ham luong chat hoa tan TSS (0Brix),
chi s6 mau sic (AE), chit luong cam quan
(diém), ty 18 thbi hong (%).
2.3. Phuwong phap phan tich

Panh gia chat luong cam quan: bang
phuong phap 1ap Hoi dong cham dlem voi
cac chi tiéu cam quan gom: mau sac, mui,
vi va trang thai qua vai thiéu. Cac chi tiéu
dugc danh gia riéng ré theo thang 5 diém,
diém cao nhat 1a 5, diém thap nhat 1a 1.
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Tuong ing hé s6 quan trong (HSQT): mau
sac (1,2), mui (O 8), vi (0, 8) va trang thai
(1,2). Murc xép loai theo téng diém: tbt
(18,2 - 20), kha (15,2 - 18,1), trung binh
(11,2 -15,1), kém (7,2 - 11,1), hong < 7,1;

Xac dinh chat kho hoa tan TS (TSS)
bang khuc xa ké.

Xéc dinh ty 18 thdi hong: bang cach
can khdi luong vai ban dau (ngay 0) va tai
cac thoi diém phan tich, st dung can k¥
thuat (sai s6 £ 0,001g). Ty 1& thdi hong
duoc tinh theo cong thuc: X=
(M2*100)/M1. Trong d6: X: Ty 1& thdi
hong (%); M1: Khéi lugng mau xac dinh
tai ngay 0 (g); M2 : Khéi luong qua thdi
hong x4c dinh tai thoi diém phan tich (g)

X4c dinh d6 1éch mau AE: Sy bién doi
mau sic vo qua dugc do bang may do mau
Minolta CR-300 cua Nhat. Céc gia tri do
duoc thé hién béng hé mau L,a, b. Trong
d6: L: biéu thi cho cudng d6 mau co gia
tri tir 0 (den) dén 100 (tring); a: biéu thi
cho dai mau tir xanh 14 cay (-60) dén do
(+60); b: biéu thi cho dai mau tir xanh nudc
bién (-60) dén vang (+60). Bién doi cuong
do mau cua quéa dugc danh gia qua dg khac
bi¢t cuong do mau (AE*ab).

AE = VAL? + Aa® + Ab?
Trong do: AL= L*-L; Aa= a*-a; Ab=b*-b;
L*, a*, b*: cac gid tri do dugc trude bao
quan;
L, a, b: cac gia tri do dugc sau bdo quan:
2.4. Phwong phap xit 1y so liéu

Két qua t}li nghiém dugc phan :[ich
ANOVA va kiém dinh LSD (5 %) d¢ 50
sanh sy khac bi¢t trung binh gifra cac lan
1ap lai trong cung thi nghiém.
III. KET QUA VA THAO LUAN
3.1. Thiét ké, ché tao thiét bi xir ly khir
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tring trai cAy bang khi methyl bromide

"w_r
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Hinh 1. So' d6 nguyén 1y thiét bi xir 1y trdi cdy
bang khi methyl bromide
1- Ong dong dinh luong methyl bromide
dang long; 2-B¢ gia nhi¢t; 3-Binh giam ap;
4-Quat hut, day khi; 5-Budng xur 1y bang khi
methyl bromide; 6- Bo xur 1y khi thai; 7-Thiét
bi lam lanh; 8-Cac van dién tir; 9-Binh chira
khi methyl bromide; 10-Duong éng hat; 11-
Puong day.

3.1.1. Nguyén ly hoat dong

Thiét bj hoat dong theo nguyén Iy xong
hoi khtr trung. Trai ciy dugc xép trén cac
pallet dwa vao budng xong (5). Budng xong
s& duoc dong kin lai ¢ dam bao khi methyl
bromide khong thoat ra moéi trudng xung
quanh. Methylbormide 16ng duoc nap tir
binh chua s6 10 vao 6ng dong (1) dé dinh
luong bang thé tich. Sau d6 tir dng dong
methyl bromide 1éng duoc hoa khi trong
thiét bi gia nhiét (2) dong thoi dugc dugce
gidm ap nho binh giam ap (4), Khi methyl
bromide dugc day vao budng x6ng nhd
quat day (4). Qua trinh khir tring bang khi
methyl bromide dugc thuc hién trong
budng xir 1y (5). Nhiét do cua budng xong
dugc diéu chinh bang thiét bi 1am lanh (7).
Két thuc qua trinh xu 1y, toan bo khi
methyl bromide du s& duoc quat (s6 5) hut
ra (10) va ddy 911) qua hé thong xtr Iy khi
thai (6). Toan bd cac van dién tir dung trong

58

hé théng tuan hoan khi, hut va day déu
dugc dicu kién bang PLC.
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Hinh 2. Ban vé thiét ké tong thé buong xir Iy
trdi cdy bang khi methyl bromide
1/ Véch budng xir Iy panel PU ty trong 42-
45kg/m? day 100mm, inox 2 mat.
2/ Khung d3, sat hop 100xx80 mm;
3/ Canh cira inox day 100mm, xép PU ty
trong 42 — 45 kg/m’;
4/ Dong hd do ap;
5/ Goang kin;
6/ Gian lanh;
7/ Hé con lan.

inh 3. Thiét bi xur Iy khir trimg trdi cdy
bang khi methyl bromide, 2 tin/mé
3.1.2. Thiét ké buong xir ly khir trung
trai cAy bang khi methyl bromide
Thiét bi xir 1y khir tring trai cdy bang
khi methyl bromide duoc thi€t ké dya theo
y€u cau ky thuat cua Cuyc bao v¢ thyuc vat
va B nong nghiép Nhat Ban. Budng thiét
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ké phai dam bao duy trinh duoc ap suat khi
nap khi vao va duy tri thoi gian tur khi ap
suit budng 500 pascal giam xuong 250
pascal trong 22 gidy va tur thoi diém ap suat
budng 250 pascal xubng 25 pascal trong 1
phut V6 budng duoc thiét ké bang panel
inox 100mm, PU ty trong 42-45kg/m’,

canh cua dugc lam bang cu inox day
100mm, PU ty trong 42-45kg/m?; kich
thudce thuong 6000x1700 mm, véi kich
thudce nay co stic chua 4 pallet 1200x1200,

moi pallet xep duge 500 kg vai thiéu; dam
bao duogc the tich chlem chd 38% theo yéu
cau xu 1y kiém dich bang khtr trung methyl
bromide theo y€u cau phia Nhat Ban.
Buong xu ly duge b tri hé con lan giup
dua san pham vao va 14y ra sau khir tring
dé dang hon. Nhiét do trong buong luén
dugc duy tri trong qua trinh xtr Iy & nhiét
d6 27.1°C (muc nhi¢t do do phia Nhat Ban
yeu cau) thong qua hé théng lam lanh 4HP
va bo thiét bi gia nhiét.

Bang 3.1. Thong s6 k¥ thudt ctia budng xtr 1y khtr tring trai cdy bang khi methyl bromide

TT Théng s6 ky thuat
1 | Kich thuéc DxRxC 6000x1700x2600mm
2 | Két cau Panel inox Day 100mm, ty trong 42-45 kg/m’
3 | Nang suat 2tin/mé
4 | Nhiét do xir 1y diéu khién tu dong: 27-28°C
5 | Thé tich 20.6m’
Béng 3.2. Thong s6 k¥ thuat thiét bi nap khi metylbromide
TT Théng s6 ky thuat
1 | Kich thudc: DxRXC: 1400 x 500 x 1100 (mm )
2 | Bom hiit, dao tuan hoan 2,2KW
3 | Binh trung gian $400mm, cao 800mm
4 | B0 gia nhiét 1.3KW

3.2. Két qua van hanh thir nghiém thiét
bi khir trai cay biang khi methyl bromide
3.2.1. Thir nghiém ap suét trong thiét bj
xit Iy trai cAy bing khi methyl bromide

D¢ kiém tra do kin cua thiét thiét bi
theo yéu cu phia Nhat Ban va Cuc bao vé

thuc vat, tién hanh nap khi vao bué)ng cho
dén khi dong ho do ap chi 500 Pascal sau
tinh thoi gian bién ddi ap suit trong binh
xudng 250 Pascal. Tuong tu nhu vay thuc
hién kiém tra ap xudt budng tir 250 pascal
xudng 25 Pascal. Cac thir nghiém duoc lap
lai 03 lan. Két quia dugc trinh bay bang 3.3.

Bang 3.3. Su bién doi ap suét trong budng xir Iy

S61an | Thoi gian thay déi ap suit trong thiét | Thoi gian thay ddi ap suit trong thiét
kiém tra bi tir 500 xudng 250 pascal (gidy) bi tir 250 xudng 25 pascal (gidy)
1 275 151
2 269 158
3 297 151
Trung 280,3 153,3
binh
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Két qua bang 3.3 cho thay: voi két qua
thoi gian duy tri 4p suat bén trong thiét bi
xtr 1y khi methyl bromide tir 500 xubng
250 Pascal dat trung binh 280,3 gidy vuot
xa yéu cau ky thuat cua Nhat Ban va Cuc
Bao vé thy vat chi can 22 gidy. Tuong tu
v6i kiém tra thoi gian duy tri &p xuét tir 250
xudng 25 Pascal thir nghiém dat trung binh
153,3 gidy trong khi yéu cau k¥ thuat chi
can dat 60 gidy. Véi két qua khao nghiém
trén vé kiém tra d6 kin hoan toan dat theo

yéu cau vé d6 kin véi thiét bi khir tring do
phia Nhat Ban dua ra.
3.2.2. Két qua thir nghiém nong d6 khi
methyl bromide trong thiét bi xir 1y & ché
khong tai

Dé danh gia do kin thiét bi khur tring,
khi methyl bromide duoc nap vao budng
v6i nong d6 10+1g/m. Thi nghiém duoc
tién hanh do trong 48h & 5 diém khac nhau
trong budng x6ng (1y mau khi theo duong
chéo) két qua duoc trinh bay ¢ bang 3.4.

Bang 3.4. Nong d6 methyl bromide trong budng xr 1y khong tai

Thoi | VitriO1 | Vitri02 | Vitri03 | Vitri04 | Vitri05 Trung
gian binh
(phit)
15 9,6 10,4 10,6 10,8 10,6 10,4
30 9,8 10,4 10,9 10,6 10,3 10,4
60 10,6 10,4 10,2 10,8 10,2 10,44
90 10,0 10,6 10,4 10,3 10,6 10,38
120 10,5 10,4 10,8 10,5 10,6 10,56
240 10,6 10,8 10,2 10,4 10,2 10,44
1140 10.8 10,4 10,6 10,6 10,6 10,6
2880 10,4 10,2 10,2 10,3 10,0 10,22
Trung 10,29 10,45 10,54 10,39 10,43
binh

Két qua danh gia nong do khi trong
budng sau 48h cho thiy: Véi két qua trén
ndng d6 khi methyl bromide giita cac diém
trong budng x6ng ndng do khi ciing tuong
dbi dong déu giao dong trong khoang
10,29+10,54g/m?. Nong do trung binh bién
d6i theo thoi gian trong 48 h tai thoi diém
do giao dong trong khoang 10.22 +10,56
g/m’,

Véi két qua thir nghiém vé ap suat va
ndng do khi ¢ trén hé thong thiét bi xtr 1y
khir tring trai cay bang khi methyl di duoc
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ca chuyén gia Nhat va chuyén Cuc bao v¢
thuc vat cong nhan dat tiéu chuan cho xir
1y khir trung qua vai.
3.2.3. Két qua khao nghiém quy trinh xir
ly, bao quan

Két qua nghién ctru khao nghiém
theo quy trinh dugc mé ta & muc 3.2.1 va
3.2.1, vai dugc dong trong tii V.MAP
Skg/tai sau d6 duge dong trong thung car-
ton 5 kg/thung, dugc bdo quan & nhiét do
1-4°C duoc thé hién trong Bang 3.5.
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Bang 3.5. S6 liéu khao nghiém quy trinh céng nghé xir 1y, bao gbi bao quan vai thiéu
xuat khau vao thi truong Nhat ban

Qui cach déng goi Thoi gian Chi tiéu dénh gia
(ngay) TSS (°Brix) Cam quan Ty 1é thoi Chi s6 mau
(Piém) hong (%) sic AE
Nguyén liéu ban dau - 19,3 19,3 0 0
5 19.1 17,0 0,7 2,5
10 18,4 16,6 1,1 9,3
Mau xir ly khi 15 17,6 16,2 3,2 16,7
Methyl bromide 20 16,9 15,2 7,5 19,3
25 16,3 13,0 9,5 23.4
30 - - - -
5 19,0 19,2 0,5 1,4
Dbi chimng 10 18,3 18,9 1,4 3.3
(khong xtr 1y khi 15 17,5 17,6 6,1 5,7
methyl bromide) 20 17,1 16,3 7,6 7,5
25 16,8 16,1 8,4 10,3
30 16,2 15,4 9,3 14,1

Nguyén liéu vai thiéu ban dau c6 ham
luong chat kho hoa tan TSS 19,3 (°Brix),
chat lwong cam quan rét tot voi vo qua mau
do héng tuot, thit qua chic va tréng, vi ngot
dam va mui thom dac trung. Ham lugng
TSS giam theo thoi gian bao quan tuy
nhién & mau ddi chimg va mau c6 xir 1y khi
mbromide khong c6 su sai khac nhau co y
nghia & muc 0=0,05.

Vé cam quan gitta mau dbi chtirmg va mau
c6 xur ly khi methyl bromide c6 sy sai khac
1d rét: Piém cam quan cua vai nguyén liéu
dau vao dat 19,3, sau 20 ngay bao quin
mau cé xt ly khi methyl bromide giam
xubng 15,2 (¢ muc kha) twong tng mau
d6i chung 1a 17,6. & 25 ngay diém cam
quan ctia mau c¢6 methyl bromide chi con
13 diém. Trong khi 30 ngay bao quan &
mau dbi chimg van dat 15,4 diém.

Ty 1é thdi hong & mau c6 xur 1y khi methyl
bromide sau 20 ngay 1 7,5% nhung dén 25
ngdy mau ndy & cao 18,5%. Trong khi mau
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bao quan dbi chimg sau 30 ngay bao quan
tu 1€ hong & muc 9,3%.

V& mau sic két qua khao sat chi sé mau
sic AE cua cac mau ting nhe 1én khoang
6,3 - 6,6. Mau dbi chtrng c6 chi s6 mau sic
AE & mau xur 1y khi methyl bromide ting
manh trong qud trinh bao quan tu 2,5 &
ngay tha 5 1én 23,4 ¢ ngay tha 25. Nhung
& mau dbi chimg su bién ddi mau dién ra
cham hon; cu thé ¢ ngay tha 5 1 1,4% 1én
14,1% sau 30 ngay bdo quan.

IV. KET LUAN

Da thiét ké va ché tao duoc 06 thiét bi xir
1y khi methyl bromide trong d6 01 thiét bi
c6 ning sudt 1 tin/mé va 05 thiét bi co
nang suét 2 tan/mé.

Khi methyl bromide c6 tac dong ti€u cuc
dén chét luong cam quan, mau sic va ty 1¢
thdi hong qua vai. Thoi han bao quan véi
qua vai d xtr Iy khi methyl bromide t6i da
20 -25 ngay dam bao chét luong cam quan
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¢ murc trung binh kha va kha.

ba thu nghiém, van hanh chay thu hé
théng thiét bi xur Iy qua vai thiéu phuc vu
xuat khau di thi truong Nhat Ban véi cong
xuét 1 va 2 tin/h. Puoc co Cuc Béo vé thuc
vat Viét Nam va co quan kiém thuc Nhat
Ban chip nhan dua vio san xuat.
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BAO QUAN QUA BO BOOTH TRONG TAI PAK NONG BANG XU LY
1-METHYLCYCLOPROPENE KET HOP KY THUAT BAO GOI KiN

ThS. Neuyén Manh Hiéu', ThS.Nguyén Thi Tii Quynh’,
KS. P6 Thu Trang', KS.Lé Thi Hién'

TOM TAT: Muc dich nghién ciru nham bdo quan quad bo Booth trong tai Pik Nong.
Cdc ché dg xir Iy 1-MCP khéc nhau vé nong dé va bao géi khdc nhau vé cdch thirc va
vt liéu da dwoe thue hién. Két qua nghién ciru dd cung cdp mét quy trinh tién xir Iy va
bdo quan thich hop cho qua bo Booth. Xir Iy qua bo bang 1-MCP phit hop nhat & nong
dé 250 ppb trong 24 gio. Hai ché dg bao goi phit hop nhdt la sit dung bao bi OPP dg
day 0,02 mm bao géi riéng tirng qud, hodc mang film PVC day 0,02 mm cudn sdt tieng
qud. Thir nghiém dp dung phwong én tién xir Iy dd néu trong bdo qudn qua bo trong kho
mat (8 £2°C, 80-% RH)), qui mé 150 kg/mé da cho két qua rat khd quan. Cu thé, thoi
gian bdo quan dat duoc toi 35 ngay, qua co kha nang chin trong 4,4 ngay sau khi ra
kho, chat liwong cam quan va dinh dwdng tot véi tong diém chat lwong cam quan dat
19,7 diém, TSS dat 6,68 °Bx, lipid dat 11,22%.

T khéa: qud bo ‘Booth’, vit liéu bao g6i, 1-MCP, bdo qudn, chdt lirong

ABSTRACT: The purpose of the study was to preserve Booth avocados grown in Dak
Nong. 1-MCP treatment regimens vary in concentration and in different packaging in
terms of method and materials that have been performed. The results provided an ap-
propriate pre-treatment and storage procedure for Booth avocados. Treatment of avo-
cados with 1-MCP is most suitable at a concentration of 250 ppb for 24 h. The two most
suitable packaging modes are to use thick OPP film 0.02mm or PVC film 0.02mm to
pack each fruit separately. The trial of applying the pre-treatment option mentioned in
avocado storage in cool storage (8 £2°C, 8§0-85% RH)), scale 150 kg/batch, gave very
positive results. Specifically, the storage time is up to 35 days, the fruit is capable of
ripening in 4.4 days after being released from the warehouse, the organoleptic and nu-
tritional quality is good with a total organoleptic quality score of 19,7 points, TSS
reached 6.68 °Bx, lipid reached 11.22%.
Keywords: ‘Booth’avocado, 1-MCP, packaging materials, storage, quality

PAT VAN DE nghién ctru va ap dung, trong d6 c6 xur 1y

1.Viéen Co dién ndéng nghi¢p va
CNSTH

trude bao quan bang 1-MCP I3 va sir

Qua bo co gia tri kinh té cao nhung
cling 12 mdt trong nhitng loai trai cay co
tinh thoi vu va rat dé bi suy giam chat

luong dan dén thdi hong néu khong duoc
bao quan ding cach sau thu hoach. Dé bao
quan qua bo, mot s6 ky thuadt da dugc

'Vién Co dién néng nghiép va CNSTH
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dung bao bi khac nhaul. 1-MCP dugc su
dung nhu 1a mdt chat diéu hoa sinh truéng
thuc vat c¢6 tdc dung lam chdm qué trinh
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chin cta qua * 1%, Déi véi qua bo, nghién
ctru xur ly 1-MCP nong do 75 pg/L trong 1
phit trén qua bo gidng ‘Monroe’ bang cach
ngam qua trong dung dich 1-MCP da kéo
dai thoi gian dat dinh ho hap thém 6 ngay
so v6i mau khong xir 1y 5. K¥ thuat bao
quéan bang bao géi 1a mot phuong phép don
gian va hiéu qua, nho bao bi ma cé thé
kiém soat dugc cac thong sb ciia qué trinh
trao d6i khi trong qua trinh bao quan nhu
khi CO,, O», ethylene dé 1am cham qua
trinh chin, duy tri chat luong, giam thoi
hong cia rau qua tuoi sau thu hoach. Ky
thuat bao go1 da dugc nghién cliru va ung
dung thanh cong cho rat nhiéu chung loai
bo tai nhidu nudc trén thé gidi. Bio quan
trong tai PE kin ciing lam giam hao hut
khéi luong va lam cham phat trién sac t6
den ¢ vo va vo van phat trién mau sic dic
trung day du khi chin "), Trong mot nghién
ctru khic ciing véi gidng bo ‘Booth” ap
dung cach thirc bao goi riéng 1€ trong 5 loai
mang chét déo khac nhau (4 LDPE va mot
HDPE) chi ra tac dung rd rang ctia bao goi

gitip han ché giam d6 ctg va khdi lugng
(6]

Tai Viét Nam da c6 mot sd két qua
nghién ctru bao quan qua bo ¢ nhiét do 8°C
két hop voi xir Iy Aminoethoxyvinyl-
glycine c6 kéo dai thoi gian bao quan dén
27 ngay Bl Nhiét d6 bao quan bo Booth
thich hop ¢ 8+2°C . St dung 1-MCP.
Cac nghién ctru nay da xur 1y qué bo giéng
khac nhau, trong & nhiéu noi, sir dung 1-
MCP néng d6 khac nhau trong nhiing thoi
gian khic nhau 2. Piéu kién bao quin
cling khac nhau. Do d6 thoi gian bao quan
thu duoc ciing kha khac nhau!'2. Gan day,
két qua nghién ctru xtr Iy 1-MCP két hop
v6i bao bi va cac diéu kién bao quan khéac
cua nhom tac gid Vién Co dién nong
nghiép va Cong nghé sau thu hoach cho
kha nang bao quan 1én téi 35 ngay doi véi
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bo ‘Hass’ Tay Nguyénl?l. Cac nghién ciru
xt 1y 1-MCP két hop voi bao géi va bao
quan ¢ nhiét d0 mat chua dugc thuc hién
d6i voi qua bo Booth trong tai Pak Nong.
Muc dich cua nghién ctru nay la nham phat
trién goi k¥ thuat bao quan qua bo trong tai
Pk Nong.

VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu

Qua bo ‘Booth’ dugc thu hdi tai Dak
Nong trong cac vu thu hoach 2019, 2020.
Cac mau lay ngiu nhién tir vuon theo
TCVN 9017:2011. Qua duogc lua chon
déng déu vé kich thude dat hang dac biét
hodc hang I theo TCVN 10744:2015. Qua
bo st dung lam thi nghiém déu dugc rira
sach, dé rao trudce khi xur ly.

Bao bi: LDPE 0,02 mm; OPP 0,02 mm
PVC 0,02 mm

1-MCP: SmartFresh, c6 do tinh khiét
3,3%, ¢ dang bot, duoc bodi cong ty
AgroFresh
2.2. B6 tri thi nghi¢m

Thi nghiém xic dinh néng dd 1-
MCP: Qua bo dugc thu hoach, iy mau
nhu mé ta & phan 2.1. Xur Iy 1-MCP trong
tai LDPE 0,03 ¢ 20°C trong 18 h. Cac cong
thirc nong do nhu sau: Déi ching khong xu
ly 0 ppm; 150 ppb; 250 ppb; 350 ppb. Sau
xtr 1y, bao goi bang bao bi PVC day 0,02
mm cudn sat timg qua, bao quan ¢ nhiét do
8°C. Thi nghiém xéc dinh thoi gian xu 1y
1-MCP duoc tién hanh tuong ty voi mot
ndng do cb dinh trong thoi gian khac nhau
12, 18, 24 va 30 h. Sau xir Iy, bao goi bang
bao bi PVC day 0,02 mm cudn sat ting
qua, bao quan & nhiét do 8°C +£2. Mdi cong
thirc thi nghiém chuén bj 45 qua, 1ap lai 3
lan.
Thi nghiém xac dinh vat li¢u bao géi phu
hop: Qua bo duoc thu hoach, iy mau nhur
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md ta & phan 2.1. Puoc bao goi bang cac
loai bao bi sau: I/LDPE d6 day 0,02mm
bao gobi riéng ting qua, han kin mi¢ng;
2/OPP 0,02mm bao goéi riéng tirng qua,
han kin miéng; 3/PVC 0,02mm, dang
mang co quan kin 1 16p riéng timg qua.
Sau khi bao goéi, bdo quan ¢ kho mat 8°C
+2. Mbi cong thue thi nghiém chuan bi 45
qua, lap lai 3 lan.

Thir nghi¢m két hop xir 1y 1-MCP va
bao goi

Qua bo duoc chuan bi nhu mo ta &
phan 2.1. Céng thirc thir nghiém theo quy
trinh bao quan két hop 1-MCP (ndng d6 1a
két qua thi nghiém xur 1Iy1-MCP) va bao géi
(loai bao gbi 1 két qua cua phan xac dinh
bao bi phu hgp). Sau khi bao goi, cac cong
thirc duogc bao quan ¢ 8 £2°C. Cong thuc
d6i chung 1a cong thirc khong duoc xur 1y
1-MCP va bao goi, bdo quan ¢ 8 £2°C).
Céc thi nghiém duoc lap lai 3 1an voi khoi
luong mau cua cong thic thi nghiém 1a
150kg.

Céc chi tidu danh gia bao gdm: Thoi
gian bao quan va kha nang chin sau bao
quan, hao hut khéi luong, ty 1€ thdi hong,
do cung, bién ddi mau sic, ham luong
lipid, TSS, TS, tinh chat cam quan.

2.3. Phuong phap phéan tich

Thoit gian bdo quan (ngay) dugc tinh
tir khi qua bat dau duoc cho vao kho luu
trit cho dén khi 1ay ra khoi kho luu trit ma
sau d6 qua c6 kha nang chin an dugc khi
dé chin tu nhién ¢ ngoai méi trudng (hoic
hoan thanh qua trinh rAm chin).

Thoi diém chin cia qua bo (ngdy)
duogc tinh tir ngay hai khoi cay (hodc ngay
b6 mau ra khoi kho luu trir) cho dén khi
chin an dugc khi dé chin ty nhién & ngoai
moi truong (hodc hoan thanh qua trinh rAm
chln) Qua la chin khi nin nhe qua thiy
mém tay, cudng rung hoic dé dang tach
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khoi qua.

Ty 1& hao hut khdi lwong qua dugc xéac
dinh bang cach can khdi luong qua ban dau
va can khoi luong vao ngay kiém tra mau.

Ty 18 thbi hong tinh bang cach dém va
can sb qua con lai sau khi loai qua da bi
théi hong.

Xéc dinh sy thay d6i mau sic bang
may do mau Chroma meter CR400.

DJ§ cung cua thit qua dugc xac dinh
bang may do d6 cimg AGROSTA 14.

Ham luong chat kho hoa tan tong sb
duoc xac dinh theo TCVN 4417- 87 su
dung chiét quang ké k¥ thuat s6 ATAGO
(Atago, Tokyo, Nhat Ban).

Ham luong dudng tong sd bang
phuong phap Bertrand (TS).

Ham luong lipid tong sé bang phuong
phéap Soxhlet

Péanh gia cam quan bang hoi dong
chuyén gia (10 — 12 thanh vién) da qua dao
tao vé cac thudc tinh chat lugng qua bo
booth theo Meilgaard va CS., 20071,
phuong phap mo6 ta phan tich -ISO 1993;
Lawless va Heymann, 1999...).

KET QUA VA THAO LUAN

3.1. Xac dinh ché @9 xir ly 1-MCP phu
hop cho bao quan qua bo ‘Booth’ trong
tai Pik Nong

3.1.1. Nong dd xir Iy 1-MCP

Dé xac dinh ndng do xtr Iy 1-MCP phu
hop cho qua bo ‘Booth’ Pak Nong, thuc
hién thi nghiém v&i cac cong thirc ndng do
1-MCP khac nhau: Béi chimg (Khong Xu
ly); 150 ppb; 250 ppb; 350 ppb. Két qua
danh gia anh huong cua nong do xir 1y 1-
MCP t61 kha nang bao quan, kha nang chin
va chat luong chin sau bao quan ciia qua bo
‘Booth’ Dak Nong duoc thé hién ¢ bang 1.
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Bang 1. Thoi gian bao quan, kha ning chin va chit luong sau chin cua qua bo Pik
Nong dugc xu Iy véoi cac nong do 1-MCP khac nhau

A ar Két qua danh gia

T Chi tiéu danh gia Pbi chirmg | 150 ppb | 250 ppb | 350 ppb
1 | Thoi gian bao quan (ngay) 7 21° 28° (-)
2 | Kha ning chin (ngay) 4.2° 5.3° 5.1° (-)
3 | Hao hut khéi lugng (%) 5.68" 4.52° 448" (-)
4 | Ty I8 théi hong (%) 9.89° 6.31° 5.94° )
5 | TSS (°Brix) 6.62a 6.71° 6.78" (-)
6 | TS (%) 2.54° 2.48° 2.44° (-)
7 | Lipid (%) 10.34* 10.42° 10.39%° (-)
8 | D6 chéch mau vo qua (AE) 5.62° 4.68° 473" ()
9 | D6 chéch mau thit qua (AE) 3.21° 3.54° 3.61° (-)
10 | Do clmg (kg/cm?) 1.34° 1.42° 1.44° (-)
12 | Téng diém chit lugng cam quan 18.5° 19.2° 19.2° (-)

Chii thich: Trong ciing mét hang, cdc s6 c¢é chiv cdi giong nhau thi khong khdc nhau ¢

mikc ¥ nghia a=0,05; (-) Hity mau vi mdu khéng con kha néng theo déi thém

Két qua danh gia & bang trén cho thay
xt Iy 1-MCP véi ndong do phu hop di co
tac dung kéo dai thoi gian bado quan cua
qué. Tuy nhién, viéc xtr Iy 1-MCP v6i ndng
d6 qua cao 350 ppb 1am qua bj ton thuong
sinh 1y, qua khong c6 kha nang bao quan,
vo qua nhan, thit qua co lai, héo va dai, qua
mat kha nang chin ty nhién sau bao quan.
Nhung véi nong d6 xir Iy qua thap, 150
ppb khong phat huy duge hét kha nang bao
quan ctia bo (chi dugc 21 ngay). Nong do
xtr Iy 1-MCP 250ppb gitp qua bo c6 kha
ning bao quan qua tot nhat (28 ngay). Véi
ndéng do xir Iy 1-MCP nay, qua bo Booth
c6 kha nang chin trong 5,1 ngay va chat
lugng chin tét voi hao hut khdi luong

4,48%, ty 18 thdi hong 5,94%, tong diém
chét lugng cam quan dat 19,2 diém, ham
lugng TSS, TS, lipid lan luot dat cac gia tri
la 6,78 °Brix; 2,44%; 10,39% tuong ung.
Nhu vay, nong do xt Iy 1-MCP 250ppb 1a
phu hop nhat dé xu 1y bo ‘Booth’ Pk
Nong.
3.1.2. Thoi gian xuw ly 1-MCP

Thuc hién thi nghiém xua 1y 1-MCP
cho qua bo ‘Booth’ Pak Nong véi nong
do 250 ppb vdi cac cong thire thot gian
xtr 1y khac nhau (6, 12, 18, va 24 h). Két
qua danh gia &nh hudéng cua thoi gian xur
ly 1-MCP t61 kha nang bao quan, kha
nang chin va chat luong chin sau bao
quén cia qua bo duoc thé hién & bang 2.

Bang 2. Kha ning bao quan, kha ning chin va chat luong chin
ctia qua bo ‘Booth’ Pak Nong duoc xir 1y voi cac thoi gian xir Iy 1-MCP khéac nhau

n iy e Két qua danh gia
TT Chi tiéu danh gia 12h 18h 24h 30h
1 Thoi gian bao quan (ngay) 21° 21° 28" 28°
Kha ning chin (ngay) 2.8 3.2° 4.2° 5.1°
3 Hao hut khéi luong (%) 534° | 5.11° | 5.12° | 5.01°
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s oen . . Keét qua danh gia

T . Chitiéu danh gia 12h | 18h | 24h | 30h
4 Ty 18 thdi hong (%) 9.52° | 6.14* | 6.54° | 7.46°
5 TSS (°Brix) 631" | 642" | 6.46° | 6.13"
6 TS (%) 235" | 238" | 2.39° | 2.05°
7 Lipid (%) 9.93* | 10.06™ | 10.11° | 9.80°
8 Do chéch mau vo qua (AE) 6.51° | 5.42° | 638 | 6.36°
9 Do chéch mau thit qua (AE) 3.12° 3.11° | 343" | 3217
10 Do cung (kg/cm?) 1.41° | 1.78° | 1.82 | 1.97°
11 Téng diém chat lwong cam quan 18.6° | 18.7™ [ 18.9° | 16.8°

Trong ciing mot hang, cdc s6 c¢é chiv cdi giong nhau thi khéng khdc nhau
o mirc y nghia a=0,05.

Két qua danh gia & bang trén cho
thay thoi gian xtr Iy ngin 12 h va 18 h,
khong phat huy hét duoc kha ning bao
quan cua qua bo, qua chi c6 kha nang
bao quan trong 21 ngay. Thoi gian xur 1y
tir 24 h tr¢ 1€n c6 hi€u qua kéo dai thoi
gian bdo quan cua qua bo 1én 28 ngay.
Thoi gian xtr Iy 1-MCP dai (30h) s€ lam
qua kho chin hon (chin sau 5,1 ngay ra
kho); ty 1& th6i hong cao nhét 1a 7,46%.
Trong khi xtr ly 1-MCP trong 24h, sau 28
ngay bao quan, qua co6 kha nang chin
trong 4,2; Ty 1€ thoi hong thép hon so voi
cong thire xtr 1y 30 h, 1a 5,12%. Céac chi
tiéu danh gia chat lugng chin ciing cho
thay thoi gian xtr Iy 1-MCP 24 h sé& cho
chit luvgng chin ty nhién sau 28 ngay bao
quan tt hon véi tong diém chat luong
cam quan cao nhat (18,9 diém), kha niang
bién dbi do ctrng va mau sic khi chin tot

hon, gia tri TSS, TS, lipid cao hon so véi
cong thtre xur Iy 30 h. Nhu vay, thoi gian
xu ly 1-MCP phu hgop cho qua bo
‘Booth’ Pak Noéng 1a 24 h.

3.2. Xac dinh vat liéu bao goi phu hop
cho bdao quan qua bo ‘Booth’ trong tai
bak Nong

Tién hanh thtr nghiém bao quan qua
bo Booth vo1 cac loai vat 1iéu bao bi va
phuong phap bao goéi khac nhau la LDPE
do day 0,02mm bao goi riéng tung qua,
han kin miéng; OPP 0,02mm bao gobi
riéng tung qua, han kin miéng; PVC
0,02mm, dang mang co quan kin 1 16p
riéng ting qua. Két qua danh gia thoi
gian va chat luwong bao quan qua bo
Booth véi 3 loai bao bi trén dugc thé hién
O bang 3.

Bang 3. Thoi gian va chat lugng bao quan qua bo bang cac vat lidu bao goi khac nhau

oA s . Keét qua danh gia
TT Chi tiéu danh gia e LDPE OPP PVC
1 | Thoi gian bao quan (ngay) 7 14° 21° 21°
2 | Kha ning chin (ngay) 3.4° 3.2° 3.6% 4.2°
3 | Hao hut khdi luong (%) 14.26° 6.45° 5.44° 5.34°
4 | Ty 1é théi hong (%) 18.55° 12.72° 4.55 431°
5 | TSS (°Brix) 6.22° 6.31° 6.66" 6.68"
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s oA 2 . Keét qua danh gia
TT \Chl tleu danh gia Yo LDPE OPP PVC
6 | TS (%) 2.19° 2.23° 2.41° 2.44°
7 | Lipid (%) 10.11° 10.24° 10.74° 10.84°
8 | Do clmg (kg/cm?) 0.94° 1.13° 1.19° 1.22°
98 | Do chéch mau vo qua (AE) 6.32° 6.47° 4.28" 4.15°
10 | Do chéch mau thit qua (AE) 3.16° 3.12° 3.18° 3.20°
11 | Tong diém cam quan (diém) 17.7* 18.9° 19.9° 20.0°

(Trong ciing mot hang, cdc sé ¢6 chi cdi giong nhau thi khéng khdc nhau
o muec ¥ nghia a=0,05)

Két qua danh gia ¢ bang trén cho
thy: Cong thic d6i ching c6 kha ning
bao quan ngin nhat 13 7 ngay, voi ty 1é
thoi hong cao nhét (18,55%), hao hut
khdi lugng 16n nhat (14,26%), qua chin
sau bao quan c6 chat luong cam quan va
dinh dudng kém so voi cong thirc dugc
bao goéi bang OPP va PVC. Giita cong
thirc duoc bao goi bang LDPE sau 14
ngdy bao quan va cong thic d6i ching
sau 7 ngay bao quan c6 sy khac biét
thong ké & cac chi tiéu kha niang bao
quan, hao hut khdi lugng, ty 1¢ théi hong
va tong diém cam quan; khong cé su
khac biét thdng ké ¢ cac chi tiéu kha
nang chin, bién d6i mau sac thit va vo
qua, TSS, TS, lipid. Gitta cong thtc dbi
ching va cac cong thiac duogc bao goi
bang OPP va PVC c6 sy khac biét thong
ké & hau hét cac chi tiéu danh gia theo
xu hudng qua dugc bao goi co kha nang
bao quan va chat luong chin sau bao
quan tot hon rd rét so v4i coéng thirc
khong dugc bao goi. Pac bi¢t, dang chu
¥ 14 ty 1& hao hut khéi lugng va ty 1¢ thdi
héng & cac cong thirc dugc bao goi cai
thién rd rét so v4i d6i chung. Trong céc
cong thuc dugc bao goi, hai cong thic
OPP va PVC c6 su khac biét so voi cong
thirc LDPE & hau hét céc chi tiéu dénh
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gia theo xu hudng cong thuc bao goi
bang LDPE c6 kha ning bao quan va
chét luong chin sau bao quan kém hon so
v6i cong thuc OPP va PVC. Hai cong
thirc nay khong co su khac biét co6 ¥
nghia théng ké & tit ca cac chi tiéu danh
gia.

Nhu vay, qua bo Booth ¢6 thé bao
quan tot nhat véi 2 vat lidu va phuong
thirc bao goi 1a OPP 0,02mm bao goi
riéng tung qua, han kin miéng va PVC
0,02mm, dang mang co quan kin 1 16p
riéng tirng qua. Voi vat liéu OPP 0,02mm
bao gobi riéng ting qua, qua bo Booth co
thé bao quan trong 21 ngay, chin trong
3,6 ngay, hao hut khi lugng 5,44%, ty
1¢ théi hong 4,55%, tong diém chét luong
cam quan dat 19,9 diém, ham lugng TSS,
TS, lipid 1an luot dat cac gia tri 6,66°Bx,
2,41% va 10,74% tuong Ung. V&1 vat
licu PVC 0,02mm, dang mang co quén
kin 1 16p riéng ting qua, qua bo Booth
c6 thé bao quan trong 21 ngay, chin trong
4,2 ngay, hao hut khdi lugng 4,15%, ty
1¢ théi hong 4,46%, tong diém chat luong
cam quan dat 20 diém, ham luong TSS,
TS, lipid 1an luot dat cac gia trj 6,68°Bx,
2,44% va 10,84% tuong ung. Do do, tuy
vao diéu kién, co thé lya chon 1 trong 2
loai bao bi nay dé bao géi cho qua bo
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‘Booth’ Bak Nong.
3.3. Thir nghiém két hgp xir 1y 1-MCP va
bao go6i dé bao quin qui bo ‘Booth’

DPé danh gia hiéu qua qua viéc két
hop xt 1y 1-MCP va bao goi dén kha
ning bao quan va chét luong bao quan
qué bo ‘Booth’ Bik Néng, tién hanh thir
nghiém vo&i cong thirc thir nghiém theo
quy trinh bao quan két hop 1-MCP va bao
261 v6i khéi lugng mau cua cong thire thi
nghiém la khoang 150kg, xtr Iy xong 1-
MCP v6i ndng d6 250ppm trong 24h; bao
g6i bang bao bi PVC 0,02mm, dang
mang co quén kin 1 16p riéng timg qua.
Cong thirc dbi chung 13 cong thuc dugc
bao quan theo quy trinh truyén thong cua
doanh nghiép (khong dugc xu ly 1-MCP va
bao goi, bao quan & cung diéu kién nhiét
d6). Két qua danh gia duogc thé hién &
bang 4.

Két qua danh gia & bang trén cho thiy
co su khac biét co6 ¥ nghia thdng ké giira

cong thuc ddi ching (qua bo Booth duoc
bao quan theo quy trinh truyén théng cua
doanh nghi¢p) sau 7 ngay bao quan va chin
tu nhién véi cong thirc bao quan theo quy
trinh hoan thién ctia dé tai sau 35 ngay bao
quan va chin ty nhién ¢ tat ca cac chi tiéu
danh gia, theo xu hudéng qua dugc bao quan
theo quy trinh hoan thién c6 thoi gian va
chat lugng bao quan dugc cai thién rd rét so
véi d6i chimg. Ngoai kha ning bao quan
vuot troi (35 ngdy) so véi cong thie dbi
chung, qua bo dugc bao quan theo quy trinh
hoan thién con cé ty 1€ thdi hong va hao hut
khéi luong (3,57% va 5,52% tuong (ng)
thap hon han so véi ddi ching (17,76% va
14,13% tuong ung). Qua bo Booth dugc bao
quan theo quy trinh hoan thién c6 thé bao
quan trong kho mat nhiét do 8°C trong thoi
gian 35 ngay, sau khi ra kho, qua c6 kha
ning chin trong 4,4 ngay; chat luong cam
quan va dinh dudng tot v6i tong diém chat
lugng cam quan dat 21,1 diém, TSS dat 6,68
°Bx, lipid dat 11,22%.

Bang 4. Két qua thir nghiém két hop xir Iy 1-MCP va bao goi t6i thoi gian va chat lugng bao
quan qua bo ‘Booth’ trong tai Bak Nong

s en  as . Keét qua danh gia
T Chi tiéu danh gia Poi chirng Theo quy trinh
1 Khé nang BQ (ngay ) 7 35
2 | Kha ning chin (ngay) 3,3 4.4°
3 | Ty 1é thbi hong % 17,76 3,57
4 | Hao hut khoi lugng (%) 14,13° 5,52°
5 | Lipid (%) 10,14° 11,22°
6 | TSS (°Bx) 6,28" 6,68°
7 | TS (%) 2,23 2,94
8 | Pocng (kg/cm?) 0,97 2,32°
9 [(AE)vo qua 6,24° 4,93°
10 | (AE) thit qua 3,17° 3,61°
11 | Tong diém cam quan (diém) 17,6 19,7°

(Trong ciing mot hang, cdc s6 cé chit cdi giong nhau thi khéng khdc nhau
o muec ¥ nghia a=0,05)
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. Két qua danh giad & bang trén cho
thay, co su khac bi¢t co6 y nghia thong ké
gitra cong thirc doi chirmg (qua bo Booth
dugc bao quan theo quy trinh truyén
thong cua doanh nghiép) sau 7 ngay bao
quan va chin tu nhién voi cong thirc bao
quan theo quy trinh hoan thién cia dé tai
sau 35 ngay bao quan va chin ty nhién &
tat cd cac chi tiéu danh gia, theo xu
hudng qua dugc bao quan theo quy trinh
hoan thién c6 thoi gian va chat luong bao
quan duoc cai thién o rét so v doi
chung. Ngoai kha ndng bao quan vugt
tro1 (35 ngay) so véi cong thuc doi
chung, qua bo dugc bao quan theo quy
trinh hoan thién con c6 ty 1¢ théi hong va
hao hut khoi luong (3,57% va 5,52%
twong ung) thap hon han so vdi doi
ching (17,76% va 14,13% tuong ung).
Qua bo Booth dugc bjo quan theo quy
trinh hoan thién c6 thé bao quan trong
kho mat nhiét do 8°C trong thoi gian 35
ngay, sau khi ra kho, qua c6 kha nang
chin trong 4,4 ngay; chat lugng cdm
quan va dinh dudng tét voi tong diém
chat lugng cam quan dat 19,7 diém, TSS
dat 6,68 °Bx, lipid dat 11,22%.

IV. KET LUAN

Giai phap ky thuat xu ly qua bo Booth
trong tai Pak Nong bang 1-MCP 250 ppm
va thoi gian xu 1y trong 24 h két hop véi
bao gbi bang ting qua bang bao bi PVC
0,02 mm hoac OPP (0,02 mm sau d6 bao
quan ¢ 8+2°C co6 thé kéo dai thudi gian
bdo quan dén 35 ngay, kha nang chin
trong 4 ngay khi ra kho, ty 1€ tho1 hong
3,57%. Chat luong qua sau bao quan cam
quan va dinh dudng tot véi tong diém chat
lugng cam quan dat 19,7 diém, TSS dat
6,68 °Bx, lipid dat 11,22%.
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NGHIEN CUU CONG NGHE SAN XUAT TUI BAO QUA TREN CAY
UNG DUNG CHO QUA XOA

ThS. Pham Cao Thang', TS. Tran Quéc Toan’, ThS La Manh Tudn’,
PGS.TS Ngé Xudn Luong’, KS. Nguyen Thanh Hoad’

TOM TAT:

Tuii bao qua la mét phwong phdp bdo vé vit 1y, dimg dé bao qua trén cdy khi qua ¢ vao
mét giai doan sinh truéng nhat dinh. Két qud nghién ciru da xdy dung dwoc quy trinh
sdan xudt tii bao qud ding cho qud xodi véi cdc thanh phan chinh nhie: Nhiea polyetylen
(LDPE), ¢6 ty trong 0,92; cdc phu gia 6n dinh quang (HALS): Tinuvin 326, Tinuvin 783
(hén hop cia Tinuvin 622 va Chimassorb 944 véi ty 1é 1:1); cdc phu gia chong oxi héa
Irganox; cdc phu gia chéng dong swong sorbitan stearat (Atmer 103); phu gia
silica; phu gia Palmowax; chdt nén masterbach va mét sé phu gia khdc; tii ¢é kich thuée
30x30cm. Két qua boc qua thir nghiém trén giong xoai Pai Loan tai Méc Chéu - Son La
cho thdy: So véi qua doi chirng khéng boc qud, xodi boc qua ¢ mdu sdc twoi sang hon,
1y 1é qua bi rung giam con 11,64% (d6i chimg la 39.78%), ty 1é qua bi nhiém bénh la
12,81% (d6i chirng la 35,27%), chdt lwong qud én dinh, dam bao gid tri dinh dwong va
thwong mai.

Tir khoéa: Tuii bao qud; xodi; nhwa polyetylen; phu gia; chat lwong qud

ABSTRACT:

Pre-harvest fruit bagging is a method of physical protection, used to cover the fruits
on trees in a certain period of fruit s development. The research findings have developed
a process of producing bags to cover mangoes with the main components such as. Poly-
ethylene resin (LDPE), with weight of 0,92, the optical stabilization additives (HALS)
are: Tinuvin 326, Tinuvin 783 (a mixture of Tinuvin 622 and Chimassorb 944 with a ratio
of 1:1);the antioxidant additives Irganox; the anti- fog additives sorbitan stearat (Atmer
103); the silica additives; the Palmowax additives, the masterbach substrate and some
other additives, the bag size is 30x30cm. The experiment findings from wrapping on Tai-
wanese mango varieties in Moc Chau - Son La showed that compared to the unwrapping
fruits indicated that the bagged mango fruits have brighter colour with percentage of
dropped fruits was 11.64% (while that of unbagged fruits was 39.78%,), the rate of inf-
fected fruits was 12.81% (that of unbagged ones was 35.27%) and the quality of fruits
was stable and ensured for nutritional and commercial value as well.

Keywords: Pre-harvest fruit bagging; mangoes,polyethylene resin;additives; fruit quality

I. PAT VAN DE ciu trac bén ngoai ciing nhu bién d6i sinh
Trong qua trinh sinh truéng va phat 1Y, sinh hoa bén trong va de bi con trung,
trién, trai cay trai qua mot sd thay doi vé chim pha hoai. Ngoai ra, su tac dong cua
cac bénh nam, mam bénh va céc tdc dong

''Vién Co dién nong nghiép va Cong nghé sau thu hoach
2 Vién Hoa hoc céac hop chat thién nhién
3 Truong Pai hoc Hong Pic
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vat 1y, co hoc cling da lam gidm gia tri
thuong mai cua trai cay, anh huong dén
nang suat va chat luong va gy ra nhiing
thiét hai vé kinh té.

Ti bao qua 1a mot phuong phap bao
vé vat 1y, dung dé bao qua trén cay khi qua
¢ vao mat giai doan sinh truong nhét dinh,
st dung tai bao qua trén cay trudc thu
hoach d3 mang lai nhiéu loi ich dbi véi
nguoi san xuét cling nhu nguoi tiéu ding
trai cay. Pay la mot ky thuat don gian, st
dung an toan va c6 nhiéu tac dung c6 loi
d6i v6i hinh dang bén ngoai cling nhu chit
lugng bén trong cuia qua. Hon nira, day la
cach tiép can an toan nhat dé bao vé trai
cay khoi con trung gay hai, bénh tat va cac
roi loan sinh 1y khac. Cach tiép can nay 1a
mot phan khong thé thleu trong quy trinh
san xuAt trai cay ¢ mot s6 noi trén thé gioi.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong nghién ciru

- Tti boc qua véi cac thanh phan chinh:

+ Nhuya polyetylen (LDPE), c6 ty trong
0,92, chi s6 chay (1900C/2,16kg) MFI
2,5¢/10 phut;

+ Cac phuy gia 6n dinh quang (HALS): Tin-
uvin 326, Tinuvin 783 (hdn hop cua Tinu-
vin 622 va Chimassorb 944 véity 1€ 1:1);
+ Céc phu gia chong oxi héa Irganox;

+ Cac phu gia chéng dong suong sor-
bitan stearat (Atmer 103), v6i ham
luong 20% trong nhya nén LDPE;

+ Phu gia silica: kich thudc hat trung binh
10 - 21pum; ty trong 2,65g/cm3; do am
<0,15%

+ Phu gia trg gia cong Palmowax;

+ Chét nén masterbach va mot sé phy gia
khac;

+ Kich thudce tai: 30 x30 cm.

- Xoai Pai Loan (xi Chiéng Hic, Moc
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Chau, Son La), ), vu mua 2019. Boc qua
sau khi ra qua non 35 ngay.

2.2. Phwong phap nghién ciru

2.2.1. Thiét bi sir dung

- May tron churc nang

- May tron siéu téc Supermix

- May cat ghép tai

- Hé théng tron 2 tryc vit lién hop may cat
hat nhuq SHIJ-30A, dudng kinh truc vit
30mm, toc do truc vit 600 vong/phut, ty 1€
L/D 60, cong suat dong co chinh 11kW,
nang suat toi da 40kg/gio.

- Hé théng may dun thoi mang series SJ-
45 duong kinh truc 45mm, ty 1€ L/D 28, toc
do truc 10-120 vong/phut, chleu day san
pham 0,004-0,08mm, cong suat dong co
chinh 7,5kW, cong suat gia nhiét 12kW,
nang suat 30-40kg/gio.

- Thiét bi duc 16 laser AiKO

2.2.2.Cac chi tiéu danh gia

* Xac dinh ty 1€ rung qua: Ty 1€ rung qua

(%) = Sb qua rung/Tong sb qua boc tii x
100

* Xac dinh ty 1€ qua bi sau bénh:

Ty 1¢ qua nhiémw sau bénh (%): S6 qua
nhiemsau bénh/Tdong s6 qua boc tui x 100
* Xac dinh mau sic qua: St dung may do
mau Minota (CR-300)

* Ham lugng vitamin C theo TCVN 6427-
2:1998;

* Ham luong axit tong s6 theo TCVN
5483-91;

S6 liéu duge xur 1y bang phuong phap
thdng ké sinh hoc trén phan mém Minitab
14 va Excel.

III. KET QUA VA THAO LUAN
3.1. Xay dung quy trinh cong ngh¢ san
xuat tii bao qua xoai
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3.1.1. Nghién ctru qua trinh thoi mang

Qua trinh tao mang dugc thuc hién
trén hé thong thiét bi dun thoi series SHJ-
30A. Cac thong sb cong nghé clia qua trinh
th6i mang nhu sau:

- Nhiét d6 4 vung gia nhiét 1a 170°C.

- Téc d6 nap lidu: 20kg/gid.

+ Anh hwong cua phwong phadp dun théi
dén sw phén tin phu gia trong mang

Su phan tan phu gia trong mang duogc
theo ddi va danh gia bang anh kinh hién vi
quang hoc va kinh hién vi dién tir quét.

Qua trinh thoi mang dugc thuc hién
& ba ché d6 thoi khéc nhau:

- Théi mang truc tiép c6 nghia 14 tron
tryc tiép phu gia va nhya vao may thoi.

- Théi mang tir masterbatch (MB) hay
con goi 1a thoi mang tir chét chil c6 nghia 1a
tao cac hat nhya MB rdi moi tron MB vo1
nhya PE nguyén sinh va thi mang.

- Théi mang tir compound (CP) hay
con goi 1a théi mang ban thanh pham, co
nghia la tao cac hat nhya chtra phu gia voi
ham luwong mong mudn (3.5, 7% phu gia)
bang may dun tao hat dé tao thanh céc hat
goi la CP roi dem cac hat nhua nay thoi
mang truc tiép

Két qua nghién ctru cho thdy, mang

thoi CP va thoi tir MB khong c6 nhiéu su
khéc biét. Khi so sanh vdi anh chup mang
d6i chimg ciing khong co su khac biét trén
bé mat. Pidu nay chimg to 1a cac hat phu
gia da c6 sy phan tan tot & muc d6 mi-
cromet. Tuy nhién anh SEM ctia cac mau
cho thiy mang thoi tir MB ¢6 bé mit min
hon so véi mang thoi CP.

Két qua nay co thé giai thich 1a do
trong phuong phap thdi CP, nhya da chiu 2
lan gia nhi¢t va nhao tron cua truc vit, do vay
c6 thé coi nhu dy 1 nhya tai sinh, sy phan
tan cua phu gia trong nhua da khong dugc
t6t nhur 1a nhwa nguyén sinh. Vi vy ma tinh
chat co 1y da bi kém di. Con MB dugc tron
vo1 nhya nguyén sinh roi moi thoi mang nén
phu gia van dugc phén tan t6t trong mang va
duy tri duoc tinh chat co 1y t6t. Do vay
phuong phéap théi mang tir MB 13 phu hop
dé ché tao mang thi bao qua.

+ Anh hwéng ciia cdc thong sé cong nghé
t6i chiéu day mang

Chiéu day ‘mang duoc diéu chinh
bang cach thay d6i toc do kéo ctia cudn thu
va chiéu rong cudn mang. Két qua duoc
trinh bay trong bang 1.

Bang 1. Anh hudng cia cac thong sé ki thuat dén chiéu day mang

Vin toc kéo Chiéu rong cudn mang Chiéu day mang
(vong/phut) (cm) (num)
30 84+3,6
40 67+2,2
500
50 53+1,4
60 45+6,4
30 65+1,6
40 54+1,7
650
50 42425
60 34+2.8
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Van toc kéo Chiéu rong cuén mang Chiéu day mang
(vong/phut) (cm) (nm)
30 51+8,3
40 45+5,3
800
50 36+4,8
60 25426
30 42+5.9
40 35+5,0
950
50 22427
60 13+1,8

Két qua cho thdy khi ting van toc kéo,
chiéu rong cuén mang thi chiéu day mang
giam. Nguoc lai, khi giam toc d6 kéo, giam
duong kinh tai thi chiéu day mang ting.
Theo mét s6 cong trinh nghién ciru, mang
thich hop dé bao qua thuong co chiéu day
tr 25-60um. Do vay, ching t61 lya chon
ché tao mang c6 chiéu day 35 + 5 um dé
nghién ctru véi cc thong sb cong nghé: toc

do nap liéu 20kg/gid, van tdc kéo 950
vong/phut.
+ Xdc dinh cdc théng so don phéi ligu cho
qud trinh trén hop tao chit chii va thong
s6 cong nghé ciia qud trinh trén va cdt hat
nhwa

Pon phbi liéu cho qua trinh tron hop tao
chat chu dugc trinh bay trong bang 2.

Bang 2. Pon phbi liéu cho qué trinh tron hop tao chét chu

TT Nguyén li¢u Phin khoi lwong (PKL)
1 LDPE 55
2 Phu gia silica 40
3 | Palmowax (phu gia trg gia cong) 5
Tong 100

Thong sé cong nghé cta qua trinh tron
va cit hat nhya:

Qua trinh tron va cit hat nhua tao chat
chu duoc thuc hién trén may tron 2 truc vit
lién hop voi may cit hat series SHI-30A

v6i 10 vang gia nhiét. Cac thong sd cong
ngh¢ cua qua trinh tron cit hat tao chét chu
va ban thanh pham duoc trinh bay trong
bang 3.

Bang 3. Thong sd cong nghé qua trinh tron cat hat nhya

Nhictdo oy ]3] g 6 | 7|8 | 9|10 |DW
cac vung dun
(°C) 130 | 130 | 140 | 140 | 145 | 150 | 150 | 160 | 160 | 165 | 165

Toc do nap liéu: 40kg/gio

Tdc d6 truc vit: 180 vong/phut
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3.1.2. Quy trinh cong nghé san xuat tai bao qua xoai

@ Palmowax
Thiét bi

M tron

Téc d6 300 rpm
Nhiét do: 75°C
Toc do nap liéu: 100 -150 kg/h

A

Nguyén li¢u sau
phdi tron

Nl,liét do 155-170°C : Phéu nap liéu :
Téc do dan: 35Hz ; bl i
Tdc dd ép: 650 rpm ! - —| R s
Tée do thu: 630-710 g Dun thoi i May thoi mang
rpm : v :
Do mé gio: 15% i Kéo bong !
Do day 30 pm ! v ;

! Ep bong i

i v !

i Thu cudn !
Téc d@ duc. 80 !r'.__.__'.—_'.__'.__'.__'.—_'.__'.__'.__'.—_'.__'.__'.__'._._‘;
meter/phut —’f Duc 16 i

: v *+—1  Miyducld
Nhiét dg: 100-110°C | Chiaewon ]
Téc d6 phong: 5000- ¥ — P .
7000 Ghép - Cat thi = May ghép tui
S6 lan dap: 1
Thoi gian dung: 5s
Toc dd nha-thu cudn:
45

So d6 quy trinh san xuat tii bao qua xoai
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Thuyét minh quy trinh:

Bwéc 1: Chuin bi nguyén liéu: Nguyén

liéu duge chuin bi cho mdt mé nhu sau:

275,2 kg LDPE, 40 kg Masterbach, cac

phu gia HALS 0,64 kg, Atmer 103: 3,2 kg;

Irganox 0,12 kg; silica 0,32 kg; phu gia qua

trinh Palmowax 3,2 kg.

Buwéc 2: Kiém tra thiét bj

« Kiém tra so bo tinh trang may da du
diéu kién van hanh, vé nguyén liéu,
ngudn dién, rao bao vé,...

«  Cap nguodn dién va khoi dong may trén
bang diéu khién chinh gan trén hé may.
Khéi dong dong co chinh va quan sat
hoat dong cua tryc vit thong qua kinh
quan sat.

«  Pua san pham vio phéu may thoi thong
qua voi phun mot ong dai va 16n duogc
gan truc tlep vao dau ra cta may.

« Tit thiét bi theo timg budc. Dau tién
can dirng cap liéu cho thiét bi va liy san
phém ra triét dé, vé sinh so bd long
chtra liéu (néu can thiét) bang khi 4p
cao (khong truc tiép lam viéc thu cong),
giam tdc truc vit dan vé 0.0, sau do tat
dong co chinh va cac bo phén phu khéc
thong qua bang dleu khién chinh. Kiém
tra ngudn dién cdp va dam bao may
duoc vé sinh tt.

Bwéc 3: Phéi tron nguyén liéu va thdi

mang

« Cho vao phéu nap liéu cac nguyén liéu
da chuén bi tai budc 1.

Budéc 4: Van hanh thiét bi

« Chuan bi nguyén liéu tir thiét bi phoi
tron, dam bao nguyén liéu duoc cip
lién tuc trong qua trinh van hanh.

« Kiém tra an toan hé théng dién, truc
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truyén dong, dau boi tron, hé thong
quat thoi va cung cap khi nén.

+ Kéo day mdi va chuén bi bao ho lao
dong khi [am viéc ¢ nhi¢t do cao.

« Gia nhiét hé thong d6t nong (vong
nhiét), dam bao hoat dong cuia hé théng
gia nhiét dang ¢ diéu kién tot nhét va
6n dinh nhat.

« Khi nhiét d6 dat dén nhiét do cai dat
nhu yéu ciu, nhiét do nay phu thudc
vao nguyén li¢u st dung trong qua
trinh, bit dau dwa nguyén liéu phdi tron
vao phéu.

« Mo hé thong quat thoi va khi nén.

* Khoi dong truc kéo va truc thu voi tbe
do thap.

*  Khéi dong moto dun & tde do cao.

«  Kéo va bit bong thdi dua 1én truc ép.

«  Piéu chinh 46 md cira gi6 cua quat thoi
dé 1am ngudi bong.

« Diéu chinh lugng khi duoc dwa vao
trong bong

«  Piéu chinh téc do dun giam va téc do
kéo tang phu hop dé diéu chinh do day
cua mang.

«  Diéu chinh d6 1éch ctia mang va gitt ¢b
dinh béng trong qua trinh van hanh
bang cac thanh ngang giir bong, ciing
nhu gitp giam rung bong.

*  Mang sau ép dugc thu vao cudn thu roi,
duoc truyén dong bang day dai tur
motor thu, toc d6 dugc gia ting phu
hop khi kich thuée cudn 16n dan.

« Cudi qua trinh ép va dau qua trinh thu,
mang duogc do d6 day bang dong ho do
d6 day dé xac dinh 1an cudi téc d6 dun
va kéo phu hop nhat.
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Thong sb cong nghé cai dit trong qua trinh san xuat tai

Théng sb Gia tri cai dit
nr xn x: 2. | Vungl Vung 2 Vung 3 Vung4
Nhictdo cai dit a0 165 | 170°C__ | 155'C
Tdc dd truc dun 35 Hz
Tbc do truc ép 650 rpm
Toc do truc thu 630 - 710 rpm
Do mo gio 15%
b§ day mang 25 um
Bé rong mang 300 mm

Budée 5: Han va cat tii

May cat 13 t6 hop giai doan han mép
va cat tii, cat c6 thé 1a roi hodc xé. Nguyén
tac van hanh nhu sau: Mang duoc dan qua
cac tryc cing mang va dugc xa bdi cac
motor x4 nim & cudi may. Mang duoc dan
dén dao han nhiét, sau do, s& di qua ludi
cat. Két thiic qua trinh 13 tai san pham duoc
thu cudn vao 15i gidy, 16i gidy duoc giir
chat boi pittong khi va duge truyén dong
boi motor thu. Viée diéu chinh kich thude
hay cac yéu té khac phu thudc vao thong
s6 cai dat va diéu chinh trén khung may.

* Qua trinh vaAn hanh

Bat ngudn cap dién cho may, cai dit
nhiét do, tuy theo loai vat liéu va do day
mang, nhi¢t do dugc cai dat khac nhau,
thuong & muc tir 100 - 1100C. Lip cudn
mang vao cudi may va dan mang theo thir
tu: Cudn x4 - roll cang mang (vong dudi
chiéu) - dao cit - thanh chinh mép - cudn
phong mang - dao cit - cudn phong - roll
cang mang (vong dudi chiéu) - cudn thu.
Kiém tra chung cac phin cam bién trén
may.

Cai dat thong tin chay may trén man

P04: s6 luong thi trén 1 cudn.

PO5: code

P06: téc do phong (thudng lya chon

o muc 5000 — 7000)

P07: sb lan dap cét ti (thuong lua

chon 1a 1 1an dap/tai)

Nhi¢t do duogc cai dit theo cac budc:
MODE - tang/giam - MODE.
D§ nhay va tbc do thu dugc tinh
chinh ngay trén chinh thiét bj ma khong
thong qua man hinh diéu khién. Ché do
thong sé cong nghé vé san pham:

Théng s6 Line A | Line B
Do dai 300 mm | 300 mm
Toc d6 may 40 - 55
Nhiét d6 100 - 110°C
Tdc d6 phong 3000 - 5000
S6 lan dap 1
Thoi gian dung Ss
Téc d6 nha cudn, thu | 45 45
cudn

Str dung khi nén dugc cung cép tir
may nén khi dé van hanh pitong & dau thu
cudn, pitong nay c6 nhiém vu déng mo dé
kep chat hodc thao roi 16 giy.

hinh diéu khién theo yéu ciu can.

PO1, P02: d6 dai tai cho line A va line
B.

TAP CHi CONG NGHIEP NONG THON SO 44

Téc do phong va toc do may: 2 toc do
nay can dugc diéu chinh phu hop véi nhau,
néu khong sé& bao 16i khi van hanh, thong
thuong, toc d6 phong & mirc 6000 va toc
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d6 may diéu chinh ¢ mirc 40 - 50.

‘ Mép cit - d,én: Mép cit dan duoc
di€u chinh 1€n xuong tao mép cho thi.

Nhiét do va do sﬁuv cua ludil dao

nhiét: can ch}i vy khong dé ludi dao qua
sau, vi co thé gay dut mépg khi dap tai.
Nhiét do tuong tu ciing can phu hop voi
dé day va chat liéu mang. ‘V(')ri do day
mong tr 0.02-0.03 mm chi can nhiét d¢ &
khoang 100°C.
Budc 6: Tao 16
- Tai sau khi dugc tao hinh, dua vao thiét
bi duc 10 laser Aiko
- Cai dat thong s6: Khoang céach giira 2 16:
Smm
- Mirc nang luong: 15% tang dan 20%.
Budce 7: Luu kho, bao quan
- S’él’l pham tdi bao trai xoai sau khi san
xuat dugc dong hop, luu kho va bao quan.
* Yéu cau chit lwong:
Trang thai: Tai nhya dang mang thoi
Mau séc: Tréng, cho anh sang truyén qua.
Chi ti€u hoa 1y:

STT Chi tiéu Pon vitinh | Két qua
1 | B day pm 30
2 | Kich thudc cm 30x 30
3 | Do bén nhiét ’c 40542
4 | Do bén kéo dit MPa 85+5
5 | Do gian dai % 405+10
6 | Matdo duc 16 mm 5x5
7 | Do truyén sang % 80
8 | Do bén thoi tiét ngay 230+10
9 | Kich thudc 16 pum 12+1
10 | Ham luong Cd ppm KPH
11 | Ham lugng Hg ppm KPH
12 | Ham luong Pb ppm 0,19

3.2. Panh gia thir nghiém tii bao qua
trén qua xoai

Pé tai tién hanh boc qua thu
nghiém tai vuon xoai (gidng xoai Pai
Loan co tén khoa hoc 1a Mangifera In-
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dica) v6i dién tich 12 0,5 ha (tong s6 315
cdy, trong d6 35 cay st dung lam d6i
chung khong boc qua - ky hi¢u: BC, 35
cay su dung tai nhya BOPP cta Dai Loan
- ky hi¢u: BL).

Thoi gian thuc hién: Tu thang
3/2020 dén thang 7 nim 2020 (thoi gian
boc qua tir thang 4/2020 dén thang
7/2020, sau khi ra qua non 35 ngay).
3.2.1. Danh gia ty I¢ rung qua

Két qua theo ddi cho thay, khi khong
boc, xo0ai co ty 1€ rung qua 1a tuong doi
cao, dat 39,78%, trong khi do6 cac cong
thic boc qua di 1am giam dang ké hién
tuong nay, cac s6 liéu 1an luot 13 11,64%
va 11,52%, khong co6 su sai khac vé ty 1¢
rung qua ¢ 2 cong thirc bao ti. Viéc boc
qua da gitip ngan ngura sy anh hudng cua
cua sau bénh, gidm tac dong cua thoi tiét,
tor do lam giam sy rung qua.

a5 r
a5 |
A0
3
2% T
c
E-
w15
">
c 5 B B h
BiC TaibL  TUibT
Cong tinic

Hinh 1. Ty 1€ rung qua cua xoai (%)

3.2.2. Danh gia vé bién doi mau sdac vo

qud

C6 thé thay rang viéc boc qua cho
xoai da lam cho qua c6 hinh thure dep hon,
v6 qua bong sang, chi s6 L* & hai cong
thirc st dung tai cao hon han so voi dbi
chung khong boc qua.
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Hinh 2. Bién d6i chi s6 L* ctia vo qua xoai

3.2.3. Pdnh gid ty 1é qud bi nhiém siu
bénh

Két qua trén hinh 3 cho thay, viéc bd
sung chit khang khuan vao thanh phan tai
ctia dé tai da 1am giam dang ké su tac dong
ctia siu bénh dén qua, ty 1& nhiém sau bénh
¢ cong thuc nay chi con 12,34% so voi
36,37% & cong thirc ddi chimg khong boc
qué. Cong thirc tii PL ciing c6 tac dung tot
trong viéc ngan ngura sy anh huong ctia sau
bénh dén qua nhung ty 1& nay van la cao
hon so véi cong thic tai cua dé tai, co thé
1a trong thanh phan cua tai khong cé chit
khang khuan.
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Hinh 3. Ty 1& nhiém sau bénh trén qua
xoai (%)

3.2.4. Danh gid vé chit lwgng qud

Két qua trén bang 4 cho thay, viéc
bao ti khong 1am thay d6i chat luong cua
qud, su chénh léch & cac cong thuc la
khong c6 ¥ nghia théng ké. Ham luong
duong tong s6 dao dong tir 7,85 dén 7,89
(g/100g), ham lugong vitamin C dao dong
tir 49,75 dén 49,81 mg/100g), ham luong a
xit téng s6 dao dong tur 0,48 dén 0,51
(g/100g).

Bang 4. Mot s6 chi tiéu chét luong xoai sau bao qua

R Puong tong sb Vitamin C Axit tong sb
Cong thire
(g/100g) (mg/100g) (g/100g)
bC 7,89 49,75 0,48
CT2 7,85 49,81 0,51
CT-X 7,87 49,78 0,51
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Nhu vay, st dung ti bao qua ¢ giai doan
sau khi ra qua 35 ngay da cho nhitng két
qua tot hon d6i v6i qua xoai khong bao qua
khi so sanh vé mét s6 chi tiéu chinh nhu ty
1€ qua b1 rung, ty I¢ qua bi nhiém sau bénh,
bién d6i mau sic vo qua. Viéc bao qua
khong 1am thay do6i chat lwong ciia qua.

IV. KET LUAN
1/ Ba xay dung duoc quy trinh san xuét tai
bao qua cho qui xoai dang mang thodi
LDPE, c6 b6 sung chat khang khuan nano
Ag, paraphin va mot s6 phu gia khac.

2/ Két qua thir nghiém bao qua trén qua
xoai Pai Loan tai Son La cho thay, qua
duoc bao tai ¢6 mau sic tuoi sang hon, cac
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chi tiéu nhu ty 1€ rung qua (11,52% va
11,64%, d6i chtng 14 39,78%), ty 18 qua bi
nhiém sau bénh (12,34%, 17,78%, dbi
chtng 36,37%) déu giam hon so véi qua
dbi chung khong boc qua. Chat lugng qua
khong bi bién doi sau khi bao tii.
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2/ Nguyén Thi Thu Cic (2003). Xodi va cdc
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NGHIEN CUU SAN XUAT THU NGHIEM NUOC
DUA HAU €O DAC GIAU LYCOPENE

ThS. Nguyén Thi Hiong Tra®™, PGS.TS. Pham Anh Tt uan'™, T) hS. Nguyén Ngoc Huyén™,
TS. Nguyen Thi Hong Ha'", ThS. Vii Thu Diem™, KS. Lé Thi Trang”

TOM TAT:

Ndng cao hiéu sudt thu hoi dich qua va ham lwong lycopene trong san xudt niede
dra hdu ¢é ddc quy mé pilotbdang phirong phdp sir dung enzym da dwege nghién civu. B6
sung ché pham enzym Pectinex® Ultra SP-Lcho ty 16 thu héi dich ¢é déic/nguyén liéu qua
dwa hdu la 8,2%, cao hon doi chung 6,8%. Hiéu sudt thu hoi dich ¢é ddc va hiéu sudt
thu hoi lycopene thu dwoc cao nhat dat 11% (tang 1,9%) va 65,6% (ting 13,7%)so véi
mau doi chitng. Pd san xudt thir nghiém mede dwa hdu cé ddc quy mé 1.000 lit/gio. Nudce
dra hdu c¢é ddc c6 ham lwong chdt khé hoa tan tong sé 58°Bx, ham heong lycopene 476
mg/kg, duwong téng s6 55,1%, axit 0,4%,, pH 5,5. San phcfm dat an toan thuc phcfm
theoQCVN 6-2:2010/BYT. San pham dwoc san xudt 100% tw nhién, khéng bé sung phu
gia. Mau sdc, hieong vi ddc trung dwa héu.

Tir khéa:nuée dia hdu cé dac, lycopene, Pectinex® Ultra SP-L

ABSTRACT:

Improving efficiency of fruit juice recovery and lycopene content in watermelon
Jjuice concentrate production in pilot-scale by enzyme was investigated. Adding Pecti-
nex®Ultra SP-L preparation for the ratio ofjuiceconcentrate/fresh watermelon was
8,2%,, which was higher than the control 6,8%. The juice concentrate recovery and ly-
copene recovery was 11% (increased by 1,9) and 65,6% (increased by 13,7%) compared
with the control. Production of watermelon juice concentrate at scale of 1.000 liters/hour
was studied. Watermelon juice concentrate has total soluble solids 58°Bx, lycopene 476
mg/kg, total sugar 55,1%, acid 0,4%, pH 5,5. The product meets food safety according
to QCVN 6-2:2010/BYT. The product was made by 100% natural watermelon without
additives. Odor and flavor were typical of fresh watermelon.

Key words: watermelon juice concentrate, lycopene, Pectinex® Ultra SP-L

I. PAT VAN PE chua méi dugc coi 1a ngudn lycopene tiém

Lycopene 1a mot hoat chat sinh hoc ¢6 nang nhung hién nay nhiéu cong trinh
mau do thudc ho carotenoid. Trudce kia, chi nghién clru da chung minh réng dua hiu
c6 ca chua va cac san pham ché bién tirca  ciing 1a mot ngudn giau lycopene. Tuy

' Vien Co dién nong nghiép va Cong nghé sau thu hoach
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nhién, luong lycopene phu thudc vao gidng
va diéu kién phat trién. Két qua nghién ciru
ctia Penelope cho thdy ham luong lycopene
trong dua hau rudt do tir 32,5 - 120,5
mg/kg, rudt trang < 0,1 mg/kg, rudt vang <
0,3 mg/kg va rudt cam tr 0,5 - 5,5 mg/kg
(Penelope ef al., 2002).Lycopene c6 hoat
tinh chong oxy hoa cao nhat trong sb cac
carotenoid. Ty 1€ lycopene/carotene trong
dwa hau 13 1:12, cao hon dang ké cac chat
chéng oxy hoéa khac (Mort et al., 2008).
Lycopene c6 tac dung phong chéng mot s6
bénh ung thu, ha m& mau, ngan ngtra bénh
tim mach, giam cang thang & phu nit sau
man kinh, gidam nguy co lodng xuong
(Bowen et al., 2002). Do vay, thuc pham
giau lycopene dugc coi 1a thyc pham chirc
nang.

Dé tao san pham nudc ép dua hau giau
lycopene, nguyén liéu dua hau can qua
cong doan ép. Tuy nhién, thanh phan pectin
trong nguyén li€u s€ gay can tré qua trinh
ép, han ché thoat dich bao do d6 lam giam
hiéu suat thu hoi dich qua. B6 sung hdn
hop enzym cellulose-pectinase vao dich
dwa hau nghién di lam tang hiéu suat thu
hoi dich 1én 86,25% so vé6i khong str dung
enzym 72,5-73,75%,ham lugng lycopene
va carotenoids tong so ting 10 - 12% so véi
dbi chung (Siddiq et al., 2005). Két qua
nghién ctru cta cho thay, trong s6 cac ché
pham enzym Celluclast®1,5L, Viscozyme®
va Pectinex® Ultra SP-L, da lwva chon Pec-
tinex® Ultra SP-L cho gia ting hi¢u suat thu
hoi dich qua va lycopene tir qua dua hau.
Céc thong so thich hop cho qué trinh thuy
phén cta enzym la ty 1€ enzym 0,04%, thoi
gian 30 phut, nhiét d6 30°C. Pa xay dung
quy trinh c6ng nghé san xuat nudc dua hau
cd dac quy mo 1.000 lit /gio. Trong bai bao
nay, chung t6i tién hanh danh gia hi¢u qua
bd sung enzym dén hiéu suat thu hoi dich
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va lycopene quy mo 100 kg nguyén
liéu/méva thir nghiém san xuat nudc ép
dua hau ¢6 dic quy mo 1.000 lit/gio tai
Cong ty co phan thuc pham xuat khau
D@)ng Giao, dia chi Tam Diép, Ninh Ninh.
II. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Poi twong nghién ciru

Gidng dua Hic My Nhan. Dua duoc
thu mua tai huyén Tay Son, tinh Binh Dinh
(thu hoach thang 7/2019) va huyén
Krongpa, Gia Lai (thu hoach théang
4/2021). Thoi diém thu hoach tir 55 - 60
ngdy tinh tir khi gieo trong. Dua hau dam
bao do chin thu hoach. Loai bo qua dap nat,
thbi hong, bi sau bénh. Sau khi thu hai, dua
hau duoc van chuyén ngay bang xe tai &
diéu kién binh thuong, 16t rom, c6 mai che
tranh mua dén noi san xut va bao quan 10
- 12°C trong 1ngay.

2.2. Hoa chit va nguyén vit li¢u

- Ché pham enzym Pectinex® Ultra SP-
L (Novozymes, Pan Mach): dugc san xuat
tir ndm Aspergillus aculeatus. Ché pham c6
hoat tinh pectolytic va hemicellulolytic,
hoat tinh 26.000 PG/ml (PG - polygalactu-
ronase). Enzym hoat dong ¢ pH 3,5 - 5,5,
nhiét d¢ 25 - 55°C.

- Hoa chat cho x4c dinh ham luong ly-
copene: aceton, BHT (butylated hydroxy-
toluene), ethanol, hexan (Sigma-Aldrich,
M¥). Céc hoa chét duoc giit ¢ 4°C trong 1
gio trudce khi tién hanh thi nghiém.

- Céc khoa chat khac dat muc do phan
tich.

2.3. Thiét bi

- Thiét bi chinh cho san xuat quy md
pilot: Méy xay (Viét Nam): cong suat 400
kg/gio, toc do xay 700 vong/phut, may xay
dao. May cha canh gat 1 tang (Viét Nam):
cong suat 400 kg/gio, kich thudc 16 ludi
cha 0,5 mm. Thiét bi c¢6 dic chan khong
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(H. Biaugeaud, Phap).

- Thiét bi cho san xuat quy mo cong
nghiép:Thiét bi xir Iy enzym (thé tich 6.500
lit, diéu khién nhiét do, toc do khudy) do
dé tai thiét ké, ché tao. Cac hé thong thiét
bi 6 san ciia nha may bao gdm: cum thiét
bi so ché nguyén liéu (rira, got vo, xay cat),
cum thiét bi gia nhiét, cum thiét bi cha tach
dich, cum thiét bi ly tdm, cum thiét bi co
dic chan khong, cum thiét bi thanh tring
HTST, cum thiét bi dinh lwong déng bao
v6 tring.Kho bao quan san pham : kho mat
0-5°Cval0-12°C, kho dong -18°C.

2.4. Phuong phap nghién ctru
2.4.1. Ddnh gid hiéu qud bé sung enzym
dén higu sudt thu hoi dich va lycopene,
quy moé 100 kg nguyén liéu/mé

Dua héu dugc rira bang chlorine B 150
ppm trong 2-4 phut. Dung dao got bo phan
vo xanh, vo tring va cét thit qua dua hau
thanh miéng nho. Tiép tuc dung may xay
c6 dao cit, toc do quay 700 vong/phut, thoi
gian 40 gidy. B6 sung ché phdm enzym
Pectinex Ultra SP-L vao dich thu dugc voi
ty 18 0,04%, khuay déu trong 1 phat. U &
nhiét do 30°C trong 30 phut. Tach dich qua
bang may cha canh gat 1 tang, kich thudc
16 ludi cha Z£0,5 mm. Dich loc dugc co dic
chan khéng & ap sudt 600 mmHg, nhiét 6
bdc hoi 65°C dén ham luong chét kho hoa
tan tong s658°Bx. Mau dbi chimg duoc
thue hién twong ty nhung khong bd sung
enzym. Thi nghiém duoc 1ap lai 03 lan, két
qua ly gia tri trung binh cua 03 lan thi
nghiém. Xac dinh hiéu suét thu hdi dich
loc, dich ¢6 va hiéu suét thu hoi lycopene.
2.4.2. Nghién ctvu sin xudt thir nghi¢m
nwéce dwa hiu cé dic quy mé 1.000
litv/gio

San xuét thr nghiém nude dua hau co
dic quy mé 1.000 lit/gio duoc tién hanh tai
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Cong ty c6 phan thuc phiam xuat khau
Pong Giao.

- Nguyén liéu nhap vé nha may duoc
can khéi luong. Loai bo qua dap nat, thdi
hong, bi sau bénh.

- Nguyén liéu duoc dua vao thiét bi rira
suc, rira bang chlorine B 150 ppm trong 2
- 4 phut.

- Dung dao got bo hét phan vo xanh va
VO tr'fmg. Phan thit qua dugc b6 doc rdi bd
ngang thanh 4 - 8 phan. Mdi phan duoc cat
thanh 4 - 6 miéng tuy khéi luong qua. Sur
dung hé thong bang tai dic chung chuyén
thit qua dua hdu sang cum thiét bi bam x¢é
va vo dua hiu sang khu thu hdi chét thai.
Thit qua dua hau tiép tuc duoc lam nho véi
téc d6 xay thich hop.

- B6 sung ché pham enzym véi ty 1¢
0,04%, van toc khudy 60 vong/phut trong
5 phat, u ¢ 30°C trong 30 phaut.

- Két thuc thoi gian @, hdn dich dua
hau dugc bom day qua thiét bi gia nhiét 90
+29C. Thu dich qua bang may cha canh gat
2 tang, kich thudc 15 ludi cha mdi tang 1a
2l mmva 20,5 mm.

- Ban thanh pham sau cha dugc dwa vé
tank chtra 5.000 lit réi bom dén decanter
v6i van tde ly tAm thich hop sao cho khong
c6 hat dua v trong ban thanh pham.

- Ban thanh pham sau ly tim duoc dua
vé tank chira 5.000 lit va bom dén hé thong
c0 dac. Dich qua s€ di vao bo phan tién gia
nhiét va dugc nang lén 75°C trudce khi vao
hi¢u irng ¢6. Luu luong nhap liéu va hoi
dugc diéu chinh sao cho ham lugng chat
kho hoa tan téng s6 cua dich co dat
58+1°Bx.

- Ban thanh pham sau c6 dugc bom
qua hé thdng thanh tring HTST. Nang san
pham 1én nhiét d6 90+2°C trong 30 gidy roi
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lam mat nhanh chong vé nhiét d6 25°C.

- Nudc qua sau khi ¢6 dac va thanh
trung duoc dong gobi trong tui vo trung
aseptic (loai 250 kg va 2 kg).

Xéc dinh hiéu suat thu hoi dich co va
hiéu suat thu hoi lycopene. Panh gia chit
luong san pham (ham luong chat kho hoa
tan tong sd, ham luwong lycopene, ham
lwgng duong tong sb, do axit, pH va chi
tiéu an toan thuc pham (theo QCVN 6-
2:2010/BYT).

2.5. Phuwong phap phan tich
2.5.1. Xdc dinh ham lwgng lycopene

Tién hanh theo phuong phap cta Fish
va cong su (2002): Lay 0,6g mau da nghién
d6ng thé cho vao binh tam giac 100ml. Bo
sung 5 ml BHT (BHT 0,05% trong aceton),
5 ml ethanol, 10 ml hexan (cc hoa chat
nay dugc gilt 6 4°C trong 1 gio trude khi
tién hanh thi nghiém). Bit kin mau thi
nghiém bang mang PE va boc gidy bac
nham tranh anh sang. Lic trén da 180
vong/phut trong 15 phut. Sau d6 bo sung
thém 3ml nudc khir ion va lac tiép 5 phut.

Khéi lugng dich thu duoc

Mau duoc dit & nhiét do phong 5 phat dé
phan pha. Po d6 hap thu quang cia 16p
hexan (16p trén) trén may do quang pho,
budc song 503 nm. Ham luong lycopene
trong mau duoc tinh theo cong thire sau:

OD503 X 31,2 Xn

H (mg/kg) = =

Trong do:

- H: ham luong lycopene (mg/kg)

- n: hé s pha lodng

- 31,2 12 hing s6 khong doi

- m: s6 gam mAu phén tich
2.5.2. Xdc dinh ham lwong chit khé hoa
tan tong sé:tién hanh theo TCVN
4414:1987
2.5.3. Xdc dinh dp axit: bang phuong phap
chuan do
2.5.4. Xdc dinh ham lwong dwong tong
s6: tién hanh theo NIFC.02.M.11

2.5.5. Phan tich cac chi tiéu an toan
thuwe phiam: theo QCVN 6-2:2010/BYT

2.5.6. Hiéu sudt thu héi

x 100

Hiéu suét thu hoi dich (%) =

Khdi lwong thit qua )
Luong lycopene trong dich x Khoi lugng dich

Hiéu suét thu hoi lycopene (%) =

x 100

Luong lycopene trong nguyén liéu x Khdi lugng nguyén liéu

III. Két qua va thao luin

3.1. Danh gia hi¢u qua b6 sung enzym

dén hiéu suat thu hoi dich qua va lyco-

pene quy mo 100 kg nguyén li€éu/mé
Dua hiu Hic My Nhan duogc trong tai

huyén Tay Son, tinh Binh Dinh (thu hoach
thang 7/2019). San xuit nudc ép dua hau
¢o dic ¢ va khong bo sung enzym di duoc
trién khai quy mé 100 kg nguyén liéu/mé.
Ty 1¢ thanh phan nguyén liéu qua tuoi va
nude ép dugce trinh bay ¢ bang sau.

Badng 1. Ty 1é thanh phan nguyén liéu qua twoi

Vo6 qua | Thit qua B0 sung Pectinex Khéng bo sung enzym Ba ép
(%) va hat (%)
(%) Dich qua | Dich c6 Dich qua Dich co
(%) dic (%) (%) dic (%)
256+0,5| 744405 | 642+0,6 | 82+0,75 | 53,8+0,85 | 6,8+0,6 8+04
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Két qua nghién ctru cho thay trong
nguyén liéu qua tuoi, vo qua dwa hau
chiém 25,6%, thit qua va hat chiém 74,4%.
Bb sung Pectinexcho ty 1€ thu hoi dich co
dac/nguyén lidu qua dua hau 1a 8,2%, cao
hon khi khong bo sung enzyme dat

6,8%.B4 ép (thit qua va hat) chiém 8%. Vo
qua va ba ép la ngudn nguyén liéu cho
nghién ciru san xuat thire an gia suc i chua.

Hiéu qua bo sung enzym dén hiéu suét
thu hoi dich qua va lycopene duoc trinh
bay & bang 2.

Bang 2. Hiéu qud bé sung enzym dén hiéu sudt thu hoi dich qud va lycopene

Thi nghiém Hiéu suat thu hoi Hiéu suat thu hoi
dich (%) lycopene (%)
Bosungenzyme |Dichcha |  863+09 | 88.8 £0,60 |
Pectinex (0,04%, | Dich co dac 11+0,46 65,6 £0,51
30 phut, 30°C)
Khongbdsung | Dichcha |  723+07 | 686+051 |
enzym Dich c¢6 dac 9,1+0,5 51,9+0,75

Két qua cho thdy viéc bd sung ché
pham enzym trong qué trinh san xuat da
lam gia ting dang ké hi¢u suat thu hoi dich
qua va lycopene so voi mau ddi ching, cu
thé nhu sau:

+ Hiéu suat thu hdi dich cha va hiéu
sut thu hdi lycopene thu duoc cao nhét dat
86,3% (tang 14 % so v6i mau ddi chimg)
va 88,8% (tang 20,2% so véi mau ddi
ching).

+ Hiéu sut thu hdi dich ¢b dic va
hiéu suit thu hdi lycopene thu duogc cao
nhat dat 11% (tang 1,9% so véi mau ddi
chting) va 65,6% (tang 13,7% so voi mau
d6i chung).

C6 thé thay rang ché phadm enzym Pec-
tinex® Ultra SP-Lla mdt phirc hé enzym da
thanh phan, ngoai cac enzym hemicellulase
va cellulase con c6 enzym polygalacturo-
nase, enzym nay thuy phan pectin c6 trong
thanh té bao ctia dua hiu nén goép phan pha
v& thanh té bao hiéu qua, do d6 ning cao
hiéu suat trich ly dich qua va lycopene so
v6i d6i chimg. Két qua nay phu hop véi
cong bd cua Siddiq khi ing dung enzym
cellulose-pectinase cho san xuat nude ép
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dwa hau da lam tang hiéu suat thu hoi dich
1én 86,25% so v&i1 khong st dung enzym
72,5-73,75%,ham lugng lycopene va caro-
tenoids tong so tang 10 - 12% so véi doi
chimg(Siddiq et al., 2005). Pectinex® Ultra
SP-L con dugc chimg minh lam tang hi¢u
suat trich ly dich dira 1én 91,4% so véi doi
ching khong str dung ché pham enzym la
71,5% (Ng6 Xuan Manh et al., 2005).
3.2. San xuit thir nghiém nwéc dua hiu
¢6 dac quy mo 1.000lit/gio

3.2.1. Sén xudt thir nghiém nwéc dwa hiu
co dac quy mo 1.000 liv/gio

San xuét thr nghiém nude dua hau co
dic quy mo cong nghiép duoc tién hanh tai
Cong ty Co phan thuc pham xuit khau
DPong Giao.Cong ty co6 diy chuyén ché
nude qua co dic - nude qua véi cong suat
5.000 tan san pham/nam. Thiét bi ctia Tetra
Pak - Thuy Pién. So do quy trinh cong
ngh¢ dugc tom tat nhu sau:

Nguyén liédu »Rua—> Got vo, cit
miéng = Xay cat = Xu ly nguyén liéu véi
enzyma —> Gia nhi¢t = Cha tach dich—= Ly
tam = Co6 dac chan khong = Thanh trung
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HTST—- binh luong. dong bao vo
trang = San phdm nudc qua co dic
Nguyén liéu cho san xuit la giéng dua
Hic My Nhan. Dua dugc tréng tai huyén
Krongpa, Gia Lai, thoi gian thu hoach
thang 4/2021. Két qua ty 1¢ thanh phan
nguyén liéu qua tuoi va mot sd chi tidu hoa
hoc chinh trong nguyén liéu dua hiu duoc
trinh bay & bang 3 va bang 4. Két qua cho
thay trong nguyén liéu qua twoi, vo qua dura
hau chiém 33%, thit qua va hat chiém 67%.
Két qua nay phu hop voi nghién ctu cua
dé tai vé ty 1¢ thit qua giéng dua hau Hic
My Nhan dao dong tir 63 - 78%. Ham

lugng chat kho hoa tan téng sb 8,5°Bx,
ham lugng lycopene 63,3 mg/kg, ham
lugng dudng tong s66,9%, ham luong axit
0,06%, pH 5,2. Trong nghién ctru trude cua
dé tai, dua hau Hac My Nhan c6 ham
luong chéat kho hoa tan tong sé dao dong
tr 7 - 10°Bx, ham lugng lycopene tir 47 -
101 mg/kg. Nhu vay nguyén liéu dua hau
dat do ngot chua cao. Diéu nay cé thé giai
thich ving trong va thoi diém thu hoach
cling anh hudng nhiéu dén ham lugng chat
kho hoa tan tong s6 va lycopene cong véi
san xuat & quy mo cong nghiép nén khong
thé chon k¥ nguyén liéu.

Bang 3. Ty 1é thanh phdn nguyén liéu qua tioi

Thanh phan Ty 1é thanh phin nguyén
liéu qua twoi (%)
NVoqua 3
Thit qua va hat 67

Badng 4. Mot s6 chi tiéu héa hoc chinh ciia nguyén liéu dwa hdu

Ham lwong ch;"it kho Ham luwgng Ham lugng dudng | Axit (%) pH
hoa tan téng s6 ("Bx) | lycopene (mg/kg) tong so (%)
8,5 63,3 6,9 0,06 5,2

Két qua danh gia hi¢u suat thu hoj dich
co ddc va ham lugng lycopene san xuat quy
mo cong nghi€p dugce trinh bay & bang 5.
Két qua cho thay nguyén li¢u dua hju day
vao c¢6 ham lugng chat kho hoa tan tong s
8,5Bx, dau ra 58°Bx. Hi¢u suat thu hoi
dich c6 dac9,9%, hi¢u suat thu hoi lyco-
pene 74,4%. Hi¢u suat thu hoi san pham

phu thudc vao °Bx ban dau cua nguyén
ligu, ty I¢ thit qua trong san pham. °Bx ban
dau cua nguyén liéu khong cao cong voi ty
1€ thit qua cua dich trudce co 1a 5%nén hiéu
suat thu hoi dich c6 thap hon so vo1 nghién
ctru quy mo 100 kg nguyén liéu/mé (°Bx
ban dau cua nguyén li¢u dat 10,2, ty 1€ thit
qua cua dich trude ¢ 1a 7,3%).

Badng 5. Pdanh gid hiéu sudt thu hoi dich qud va ham heong lycopene

Ham lugng chat Hi€u suat | Ham lweng | Hi¢u suit thu

khé hoa tan thu hoi dich lycopene hoi lycopene

tong s6 ("Bx) | c¢b diic (%) (mg/kg) (%)
Nguyén liéu qua 8,5 - 63,3 -
twoi ]
Nudc ép dua hau 58 9,9 476 74,4
co dac
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3.2.2. Ddnh gid chit lwong sin phim
nwdc dwa hau cé dac

Nudc dua hau co dic da dugc phan
tich: 1/ chi tiéu chat lugng chu yeu (ham
lwong chit kho hoa tan tong so ham lugng
lycopene, ham lugng duong tong so, axit,
pH); 2/ an toan thuyc pham (QCVN 6-
2:2010/BYT)); 3/ danh gia cam quan (mau
sdc, trang thai, mui, vi) va dugc so sanh véi
san pham cua hang Nafoods (Vlet Nam),
Milne (My)va Weiku (Brazil) cong bd. Két

lugng chat kho hoa tan tong sO 58°Bx,
tuong duong véi ché pham nudce ngoai 55-
65°Bx, cao hon Nafoods cong bd 40°Bx;
ham luorng lycopene 476 mg/kg, cao hO’l’l
so vo1 My cong bb 240 mg/kg;ham luong
duong tong s6 55,1%; axit 0,4%; pH 5,5.
San pham dat an toan thuc pham
theoQCVN 6-2:2010/BYT. San pham duoc
san xuat 100% ty nhién, khong bd sung
phu gia. San pham ¢6 mau do tuoi. Dich
dong nhat, min va khong c6 cham den. Mui

qua cho thay: Nudc dua hau c6 dic ¢ ham

Bang 6. Chi tiéu chdt lwong san phdam nwéc dwa hau cé dic

thom nhe cta dua hau. Vi ngot dam.

TT Chi tiéu Pon vi Dua hiu Dua hiu cd dic
co dic ; .
ciia ;ié Nafqofs Mllng Well'(u3
i (Viét M3) (Brazil)
1
Nam)
1 Ham luong chat kho 'Bx 58 40+1 65+5 55-58
hoa tan tong sb
2 Ham lugng lycopene mg/kg 476 - 240 -
Ham luong dudng % 55,1 - 50 -
o ftomgsd b
4 pH 5,5 45-55 3,8-4,5 3,3-4,1
5 Ham luong axit % 0,4 0,5-1 1-33 0,4 -0,65
6 An toan thyc pham
-Chi ] mg/l | =005 | ol oS R R
~Thiee | meg/l_ | =150 | | T e
- Tong sb vi sinh vat [ CFU/ml < 10° - < 5x10° <10’
hidukhi |
- Tong s6 ndm men va | CFU/ml <10 - <10 <2.10°
némmée |
-Coliforms | CFU/ml | <10 | - [ . <10 | .. KPH
-Ecoli ]! CFU/ml | KPH | - .. R R S
-Sfaecal | CFU/ml | KPH | - | -l -
-P. aeruginosa | CFU/ml | KPH | - .. N A S
-S aureus | CFU/ml | KPH | - . R R -
___________ -C.perfringens | CFU/ml | ' KPH | - | - | -
7 Mau sic, huong vi Dac trung | Dac trung Dac Dac trung
dua hau dua hau trung dua hau
___________________________________________________________________________________________ duahdu |
8 Tap chat Khong co - Khoéng -
chdm den ¢6 chAm
den
Ghi cht:  -: khong cong bd )
KPH: khong phat hién (la gia tri nho hon gidi han 2: cong ty Milne cong bQ (milnefruit.com)
phat hién cua phuong phap thur) ) 3: cong ty Weiku cong bo (weiku.com)
1: cong ty Nafoods Group cong bo (nafoods.com)
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Dbinh lugng, dong bao San phém nude dua hiu co dic

Hinh 1. San xudt nwée diea hdu cé dic quy mé 1.000 lit/gic
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IV. KET LUAN

- Nghién ctru san xuét nude ép dua hiu
quy mé6 100 kg nguyén liéu/mé cho thiy:
bd sung ché pham enzym Pectinex® Ultra
SP-Lcho ty 18 thu hoi dich ¢6 ddc/nguyén
liéu qua dua héu 14 8,2%, cao hon cao hon
d6i chimg 6,8%. Hiéu suat thu hdi dich co
ddc va hiéu suit thu hoi lycopene thu duoc
cao nhét dat 11% (tang 1,9%) va 65,6%
(tang 13,7%)so0 voi mau ddi ching.

- D3 san xuat thir nghiém nude dua hiu
co dic quy md 1.000 lit/gid. Nude dua hau
co dic co ham luong chit kho hoa tan tong
s6 58°Bx, ham luong lycopene 476 mg/kg,
duong téng s6 55,1%, axit 0,4%, pH 5.5.
San phim dat an toan thyc pham
theoQCVN 6-2:2010/BYT. San pham duoc
san xuat 100% tu nhién, khong bd sung
phu gia. San phadm c6 mau d6 twoi. Dich
d6ng nhat, min va khong c6 chim den. Mui
thom nhe cta dua hiu. Vi ngot dam.
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KET OUA NGHIEN CUU CONG NGHE CAP BONG SIEU TOG
BANG CHAT TAl LANH LONG W-\ UNG DUNG TRONG CHE BIEN
MOT SO LOAI THUY SAN XUAT KHAU

PGS.TS Pham Anh Tudn', TS. Nguyén Thi Minh Nguyét ', ThS. Vii Thi Nga',
KS. Vit Ngoc Diing!, ThS. Nguyén Manh Hiéu'

TOM TAT:

Muc dich nghién ciru nham danh gia chdt heong ciia mot so san pham thuy san
xudt khdu (Cé ngir phi 18, tém Thé chan trdng, muc Ong) dwoc cdp dong siéu toc bang
chat tdi lanh léng. Cdc thi nghiém tién hanh cdp dong dén khi tam san pham dat -18°C
bcing chat long (diéu ché tir ethanol). Ché do ccfp dong dwoc khdo sdt la -35°C & toc do
khuay 0,05 m/s; chi tiéu danh gia: tho’l gian cap dong, chat hmng ciia san pham ngay
sau cdp dong (hinh anh cdu triic mé té bao san pham, mau sdc, cam quan va ty 1é nude
tach ra khi ra dong) va trong qua trinh bao quan 12 thang (NH 3, histamin, pH). Két qua
cho thdy chat leong san pham cia céng nghé cdp déng bang chat tai lanh long la veot
tréi théng qua cdc chi tiéu chdt lwong cam quan, phdn tich cau tric va 1y 1é tach nede
sau rd dong so véi cong nghé IOF nhw sau: Cong nghé cdp dong bang chdt long da rit
ngdn thoi gian cap dong cd ngir phi 16 xuéng con 15 phiit voi ty 1 tach mede 2,73%, AE
la 10,56 va QIM 1 0,5 diém, chdt lwong san pham co thit d6 ddc trung va sang, thit rdn
chdc, dan hoi déo va co' mui tanh dac trung cua cd twoi (mui rong bién); thoi gian cdp
dong tém thé chan trdng la 12 phit (=1/3 thoi gian cap déng bang 1IQF) voi ty lé tach
nuoc la 3,45, AE la 5,2, QIM Za 1,0 diém, chdt lwo’ng tom sau cdp dong duy z‘rz dwoc
mau Sac mau tanh ty nhién, cdu tric chac va dan hoéi, vé bam chdt; thoi gian cdp dong
muec ong la 20 phut (= 1/3 thoi gian cdp dong 1IQF), ty I¢é tach nudc la 2,22%, AE la
5,13, OIM la I diém, chat lu"ong muyc co mau sac toi sang, mang nhdy trong Suot, mui
tanh tw nhién, hinh dang mdt hoi phang va mé mdt ¢é mau trong, co thit ran chdc, dan
hoi, mau da Sang Sau 12 thang bao quan sw khac biét cua san pham cd ngu’phz lé tom
Thé chan trdng va muyc Ong dwoc cdp dong bang cong nghe cdp dong szeu toc sir dung
chqt long va IQF duwoc thdy ré nét & ghz tiéu NH 3 va?mau, sdc, san pha]% cap dong bqng
chat tai lanh long da duy tri dwoc chdt lwong san pham tot hon san pham cdp dong bang
cong nghé IQF (20+30%).

Keywords: Cdp dong siéu téc, chat tai lanh Iong, cd ngir, tém thé chdn trdng, muc
ong, chat heong

' Vien Co dién nong nghiép va Cong nghé sau thu hoach
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ABSTRACT:

This study examined the effects of freezing a freezer using liquid refrigerant pre-
pared from ethanol on some exported products (tuna fillet, vannamei shrimp, squid). Ex-
periments were carried out at freezing temperature was -35°C with a stirring speed of
0.05 m/s until until the product center reached -18°C. Changes in physical, chemical and
sensory qualities of tuna fillet, shrimp and squid after they were freezed and during stor-
age at -20 °C for 12 months were investigated. The formation of ice crystals in product of
LRF was smaller than that of IQF, due to the fact that the rate of freezing was quick so
time freezing was fast (IQF), resulting in less tissue damage than slow freezing
(IQF). Liquid refrigerant frozen tuna fillets has freeing time reached 15 minutes with ratio
of water separated after thawing was 2.73%, AE was 10.56 and QIM was 0.5 points,
bright red color, firm, elastic and fishy smell of fresh fish (smell of seaweed), the freezing
time of vannamei shrimp reached 12 minutes (= 1/3 of IQF freezing time) with water sep-
aration ratio after thawing was 3.45, AE was 5.2, QIM was 1.0 points with color is main-
tained, natural fishy smell, firm and elastic structure, tightly adhered shell; squid freezing
time reached 20 minutes (equal 1/3 IQF freezing time), water separation rate after thaw-
ing was 2.22%, AE was 5.13, QIM was [ point, squid has fresh color light, transparent
mucous membranes, natural fishy smell, slightly flat eye shape and clear colored eye tis-
sue, firm, elastic muscles, light skin tone. After 12 months of storage, the difference
in quality of product between tuna fillet, shrimp and squid which were freezed by both
methods as individual quick frozen (IQF) and  liquid refrigerant frozen
(LRF) were clearly seen in NH 3 and color, frozen products with liquid refrigerant have
maintained better than products frozen with IQF technology about 20~30%.

Keywords: Tuna, shimp, squid, fast freeze, liquid refrigerant, cellular tissue
structure, quality.

I. PAT VAN PE

Cip dong va bao quan dong 1a mot

dong nhat cang 16n thi cau truc té bao va
muc phé huy lam rach dit cac sgi co cang

trong nhirng phuong phap quan trong trong
bao quan thit ca va cac san pham tir thit ca.
O nhiét do (-20 + 2 °C) céac enyme bi tc
ché nhod d6 cac phan Gng sinh hoa dién ra
bi cham lai gitip han ché duge tdi da mirc
t6n that chit luong trong sudt qué trinh bao
quan dong. Tuy nhién, chat luong san
pham dong lanh lai bi anh hudng boi cac
tinh thé d4 hinh thanh trong sudt qué trinh
cap dong, chiing c6 thé gdy pha v& cau trac
té bao hoic pha huy céc soi co. Khi kich
thude cua tinh thé da cung mirc do khong
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nhiéu. Diéu nay lam giam chét luong ciing
nhur gi tri cam quan cta san pham. Nhiéu
nghién ctru cling da chirng minh qua trinh
0 Xy hoa chit béo va protein xay ra trong
sudt qua trinh bao quan [1]. Toc do cap
d6ng cang nhanh gitip cdu trac té bao cang
it bi phd vo cling nhu muc d§ dut gay céc
s0i co cang nho thi qua trinh 6 xy hoa chat
béo va protein trong sudt qua trinh bao
quan cé dién ra cang cham [2].

Trogn khi d6, kich thuéc va do dong
nhit cua tinh thé d4 hinh thanh trong sudt
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qua trinh cap dong thyc pham phu thudc
vao toc do cap dong [3]. Téc do cap dong
cang nhanh thi tinh thé d4 cang nho va
d@)ng nhat [4], ching phu thudc chat ché
vao ché do cong nghé va ché do cap dong.
Véi phuong phéap cap dong khac nhau sir
dung cac tdc nhan lanh khac nhau thi c6 h¢
s6 truyén nhiet khac nhau [5, 6]. Ché do
cong nghé cap dong c¢6 hé so truyén nhiét
cao glup toc do cap dong nhanh s€ tao ra
cac mam tinh thé d4 nho va dong nhat. S6
luong va kich thuéc ciia tinh thé da dugc
xem la tham s6 quan trong dé danh gia anh
hudng ciia phuong phéap cip dong 1én su
thay doi chat lugng cia san pham dong
lanh [7].

Cong nghé cip dong siéu toc bang
chét tai lanh long 1a giai phap ky thuat
nhim t6i wu qua trinh trao d6i nhiét gitra
chét tai lanh 1ong va san pham di duoc
nghién ctru thanh cong tai Vién co dién
Nong nghiép va Cong nghé sau thu hoach.
Cong nghé cip dong bang chit 1ong c6 tinh
nang vuot troi so v6i cong nghé cap dong
IQF hién dang sir dung, nhu tdc do cap
dong nhanh hon véi chi phi nang lugng
thap hon ...

Thuy san Viét Nam dung thtr 3 cac
nudce xuat khau thiy san 16n nhat thé gisi,
chi sau Trung Qubc va Na Uy. Trong céac
mat hang xuat khau thuy san Viét Nam giai
doan 2010-2020, cd4 ngu dai duong
(Thunnus obesus) 1a mot trong nhimg ddi
tuong khai thac xa bo, san lugng hang nam
rat 16n, va 12 mot nganh hang xuét khau
chu luc cua thuy san Viét Nam véi tdc do
tdng truong trung binh dat 18,3%. Bén
canh d6, tom thé chan tring (Litopenaeus
vannamei) v6i toc do ting trudong trung
binh dat 5,9% va muc Ong (Loligo
Jjaponica Hoyle) ciing déu 1a dong san
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pham c6 gia tri dinh dudng va gia tri kinh
té cao. Viéc bao quan ca ngir dai duo‘ng,
tom thé chan trang va muc ong dé van giir
duoc d6 twoi ngon va cac chat dinh dudng
sau khi danh bat 1a mot yéu cau quan trong.

Muc dich ctia nghién ctru nay nham
danh gia anh hu(mg cua phu:ong phap cap
dong bang chét lanh 16ng dén chét luong
cap déng va san pham lanh déng cta san
pham ca ngu dai duong phi 1€, tom thé
chan tring va myc ng.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong nghién ciru

Cé ngu dai duong (Thunnus obesus)
duoc danh bat tai ving bién Khanh Hoa,
nguyén li¢u dugc bao quan 0 +4°C theo
TCVN 12830:2020: Quy trinh bao quan ca
ngir dai duong trén tau cau, khéi lugng >
30 kg/con.

Tém thé chan tring (Litopenaeus
vannamei) dugc danh bat tai ving bién
Khanh Hoa, nguyén liéu kich thudc dong
déu, loai 20+30 con/kg, dugc bao quan &
nhiét do 0+4°C, thoi gian bdo quan trudc
khi dua vao ché bién < 72h).

Muc ong (Loligo japonica Hoyle) 1a
muc tuoi, hodc dd qua bao quan bang nudc
da, chit luong nguyén liéu dat hang 1 theo
quy dinh trong TCVN 5652-1992, kich
thuéc ddng déu, loai ¢& trung binh 5
con/kg. Muc tuoi phai dugc bdo quan tu
khi danh bét dén khi ché bién & & nhiét do
0+4°C. Thoi gian bao quan khong qua 72
gio.

2.2. Vat liéu nghién ctru

Hoa chat: Formalin (TQ); con 100%
(VN), acetic (TQ), chloroform (TQ), nudc
cat, xylen, Hematoxylin Harris (Merck,
buc), Eosine Y (Merck, Dtrc), NH4,OH
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(TQ), HCI (TQ), axit picric (TQ), keo dan
1a kinh (Laika, M¥).

Dung cu: Ong hut bang nhua, qua
bdp cao su hut hoa chét, kep khong mau,
keo, phlen kinh, la klnh Gang tay, khau
trang, kinh bao v& mit va quan ao bao hg.
2.3. Phuong phap nghién ciru

Mau c4 ngir sau so ché phi 18 v6i kich
thuéc D x R x L=18 x 65 x 30 mm, tom
Thé chén tring so ché déng goi kich thude
310 x 210 x 10 mm, muc dng so ché dong
261 voi kich thude 310 x 210 x 15 mm, tat
ca cac mau thuy san déu duoc déng trong
bao bi PA day 100pum, htt chan khong & ap
suét 100 £10 Pa, nhiét d san phém 6 0+4
°C, sau do duoc cép dong dén khi dat nhiét
d6 tim san pham 1a -19+ 1°C trong hé
thong thiét bi cap dong nhanh bang chat
long dugc diéu ché tr ethanol & nhiét do -
35 + 1°C, trong diéu kién khong khudy &
van tdc tudn hoan chat long 1a 0,05 m/s.
Mau thuy san d6i chimg duoc so ché va
bao goi theo cung quy trinh trén va dugc
cap dong bang thiét bi cap dong IQF. Chi
tiéu theo ddi va danh gia: thoi gian cap
dong, chét luong cua san pham ngay sau
cap dong (hmh anh cau trac mo té bao san
pham, mau sic, cam quan va ty 1& nudc
tach ra khi ra dong) va trong qua trinh bao
quan 12 thang (NH3, histamin, pH).

2.4. Phuong phap phéan tich
- Ldy mdu theo TCVN 5276 — 90;

- Xac dinh ham lwong NH 3 theo TCVN
3706-1990;

- Xdc dinh pH theo TCVN 4835-2002;

- Xac dinh ham luwong Histamin theo
NIFC.04.M.060(HPLC),
TCVN8352:2010;

- Po nhiét dé dat tdm san pham bang nhiét
ké tu ghi v6i dau sensor Log Tag RID30-
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7R (New Zealand) véi dai do -30°C ~
+60°C.
- Xac dinh ham luwong nuwoc tach ra

Mau dong lanh van duogc giit nguyén
bao bi dugc ra dong vé nhiét do 4°C br:?mg
nudc da (0+4°C). Sau dé thao bo bao bi va
tién hanh x4c dinh nguyén liéu sau ra dong.
Ham lugng nudc tach ra sau ra dong duoc
xac dinh theo cong thuc sau: ty 1¢ nudc
tach ra sau ra dong (%) = ((Wl —
W2)/W1)* 100. Trong doWwq la khéi 1u’0'r1g
clia mau tru’orc khi cap dong (g), W la khoéi
luong ctia mau sau khi ra dong (g).
- Xdc dinh mau sdc: duoc chup dudi may
anh canon do phan giai 12.1 MP va s liéu
L, a, b thu dugc qua phén mém phan tich
mau sic Color - Computer — Vision. Mirc
d6 thay d6i mau sic dugc danh gia theo hé
sd AE (tong sai biét mau sic).
- Phan tich cdu triic mé té bao bang kinh
hién vi quang

Sy hinh thanh tinh thé d trong mo té
bao dong lanh duoc xac dinh bang kinh
hién vi bang cach quan sat sy thay doi cau
tric cua cac mo co theo phuong phéap cua
Pimonpan Kaewprachu (2017): Mau
nguyén liu tuoi ban dau duge ¢b dinh mau
trong dung dich c¢6 dinh Carnoy (60%
ethanol tuyét doi, 30% chloroform va 10%
axit axetic) trong 24 gio tai 4°C. Mau dong
lanh duoc ¢ dinh mau trong dung dich
Davidson (50 ml formalin (37%), 75 ml
con tuyét ddi, 25 ml axit acetic, va 75 ml
nudc cat) trong 24 gio tai 4 °C. Sau d6 mau
duoc rira lai béng con ethanol 50% (V/v),
tiép tuc kha nudc qua con (70%,
80%,90%, 95% va 100%) va dugc duc
khuon paraffin. Mau dugc cat & do day 10
um va nhuém H&E. Cic mau mé duoc
chuyén sang khir nuéc qua con va duge
duc khoi paraffin. Mau duc paraffim qua
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cat mau voi day 10 um va gan trén cac
phién kinh, siy kho qua dém & 40°C va
nhuém mau bang dung dich mau xanh
toluidine 0,5%. Ti€u ban dugc quan sat va
chup anh duéi kinh hién vi quang hoc Axio
lab A1 (ZEISS - brtrc).
- Panh gia cam quan

Str dung phuong phap danh gid cam
quan cé ngtr theo chi sb chat lvgng QIM
(Quality Index Method) da dugc xay dung
b1 Ariyawansa va cs (2003). Phuong phap
danh gia nhanh d6 twoi tom thé chan tring
bao quan cap dong theo phuong phap chi
s6 chét luong QIM di duoc xay dung boi
Duong Thi Phuong Lién va cs. (2011);
Alex Augusto Goncalves va cs. (2019).
Phuong phap danh gia nhanh dg tuoi ctua
muc 6ng bao quan cip doéng theo phuong
phap chi s6 chat luong QIM da duogc xay
dung bdi Barbosa va cs. (2004).
2.5. Phan tich thong ké

Két qua thi nghiém dugc phan tich
ANOVA va kiém dinh LSD (5%) dé so
sanh sy khac biét trung binh gilra cac
nghiém thtic va su bién dong giira cac lan

lap lai trong cung nghiém thtc theo thoi
gian. Céc phan tich thong ké sir dung phan
mém SPSS 20.
II1. KET QUA VA THAO LUAN
3.1. Két qua nghién ciru ng dung cong
nghé cAp dong siu tdc bing chit léng
cho ca ngwr dai duwong phi le
3.1.1. Chit luwong san phcfm ca ngw sau
cd'p dong siéu toc b&ng chit long

Toc do cép dong phu thude chat ché
vao ché d6 cong nghé va ché d6 cap dong.
Véi phwong phap cap dong khac nhau sir
dung cac tac nhan lanh khac nhau c6 hé sd
truyen nhiét khac nhau. Ché do cong nghe
cap dong co hé s6 truyén nhiét cao glup tde
dd cap dong nhanh s€ tao ra cac mam tinh
thé d4 nho va dong nhat, s6 luong va kich
thudc cua tinh thé da duge xem 1a mot
tham s6 quan trong dé danh gia anh hu:0'ng
ctia phuong phap cap dong dén su thay doi
chat lugng ctia san pham dong lanh. Bang
1 trinh bay chét luong clia san pham ca ngir
phi 1& dugc cap dong siéu téc bang chat
long va IQF.

Badng 1. Chdt lwong cd ngir cdp déng bang chat lanh long va IQF

Phwong phap cip Thoi gian cAp | Ty 1& nwéc tach ra Mau sic Cam quan
dong dong (phut) (%) AE QIM (diém)
Chat lanh long 150° 2,737 10,56° 0,5°
IQF 60,0 ° 4,75° 12,90° 1,5°

Trong ciing mét cot, cac gid tri c6 cung it nhat mot chir giong nhau thi khéng khéac nhau & mire y nghia a< 0,05

Tir két qua Bang 1 cho thiy, so véi cap
doéng bang thiét bi IQF, cong nghé cap
dong ca ngur ph1 1é bang chat lanh long da
vuot troi ca vé thoi gian cap dong (giam

75%) ciing nhu chat luong san pham trén
ca 3 chi tiéu: ty 1€ tach nudc (giam 42,5%),
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mure bién d6i mau sic (giam 18,13%) va
diém cam quan (giam tir 1,5 xuéng con 0,5
diém). Qua cam quan cho thiy, san pham
ca c6 do déo va co thit do dac trung, c6 do
sang, thit ran chac, dan hoi déo va c6 mui
tanh dic trung cta c4 tuoi (mui rong bién).
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Trong khi mau ¢4 ngir cip dong bang cong
IQF mac du van c6 mui tanh dac trung cta
ca tuoi (mui rong bién), nhung do déo, do

dan hoi va mau do dic trung cua co thit
giam (Hinh 1).

Hinh 1. Mau sdc cia cd ngir cdp dong
a) Ca Nguw cdp dong bang chat lanh long
b) Ca Ngur cap dong bang IQF

d)

Hinh 2. Cdu triic ciia cd ngir cdp dong (@6 phéng dai x 20.000)
c) Ca Ngur cap dong bang chat lanh long
d) Ca Nguwr cap dong bang IQF

Hinh 2 mé ta cdu tric mo té bao cho
thiy cdu trac cua san pham ca nglr cip
d6ng bang chat lanh 10ng van co ban khong
bi pha v& boi cac tinh thé d4, trong khi mau
ca ngir cap dong bang cong nghé IQF céc
mo lién két va cac soi co bi bién dang bat
thuong, trén cau trac dé lai cac 16 hong 1a
do sy hinh thanh cua cac tinh thé d4 giy
dat gdy cac s¢i co, tao thanh mang ludi

khong lién tuc. Su khac biét nay nguyén
nhan 1a do anh hudng téc d6 cp dong giita
hai cong nghé duoc sir dung; qua trinh cp
dong cang cham thi xu hudng cac phan tir
nude bi don nén vao tim, sau khi két dong
dan dén sy hinh thanh cac tinh thé d4 16n
hinh kim gdy ton thuong dén ciu tric té
bao.

Tir két qud cho thdy ré sw khdc biét giita

TAP CHi CONG NGHIEP NONG THON SO 44
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mau ca dwoc cdp dong bang chdt lanh long
va cdp déng bang thiét bi IQF. Véi cong
nghé cap déng bang chat lanh 1ong virot
tréi cong nghé I0F vé thoi gian cdp dong
(nhanh gap 4 lan) ciing nhuw chdt lwong san
pham (18 + 42,5%).
3.1.2. Chét lwong sin phdm cd ngiv cip
dong trong bdo qudn

Chét luong cap dong co vai tro 16n
trong viéc han ché bién d6i protein va chat
béo trong bao quan. Toc do cap dong
nhanh gitp duy tri duoc cdu tric té bao, tir

d6 duy tri dugc chat luong san pham tot
hon. Trong khodng nhi¢t d6 bao quan -18
+ - 30°C chat béo thuong bi 6 xy hod va
lam giam chat lugng san pham. Cac qué
trinh bién d6i nay dan dén mat gié tri dinh
dudng va gay ra mui thom, bién mau, co
tac dong xau dén cau trac san pham va mui
vi, giam thoi gian bao quan. Két qua danh
gi4 anh huong ctia cong nghé cap dong siéu
téc bang chat tai lanh long dén chat lugng
san pham c4 nglr trong qua trinh bao quan
dugc trinh bay trong Bang 2.

Bang 2. Chdt lwong ciia cd ngir cdp dong trong qud trinh bdo quadn

Thoi gian | Phwong phap NH; Ham lugng
bdo quén cip dong (mg/100g) Histamin pH AR
Ongiay | Chétlanh long 225% KPH 5,56 9,69
IQF 2,282 KPH 5,56 17,38 °
6 thang | Chét lanh long 5,14 ¢ KPH 5,56° 9,89
IQF 537°¢ KPH 5,802 17,68 °
12 thang | Chat lanh long 10,8 " KPH 5,56° 10,28 #
IQF 11,5 KPH 5,90 b 18,96 °

Trong cling mét cot, cdc gid tri c6 cing it nhat mét chir giong nhau thi khéng khdc

nhau o muc y nghia a< 0,05

Sau 12 thang bao quan, két qua bang
2 cho thay: Su khac biét gitra hai mau ca
ngir cip dong bang chat tai lanh 16ng va
IQF dugc thay ca trén 3 chi tiéu (AE, pH
va NH3). Tai mau ca nglr cap dong bang
chat tai lanh long, ca hai chi tiéu mau sac
va pH thay d6i khong c6 nghia trong sudt
qua trinh bao quan (6 mirc a £ 0,05), chi s6
NH3 tang tr 2,25 mg/100g [én 10,8
mg/ 100g tai thang ther 12. Tuy nhién, véi
mau ca nglr cap dong bang IQF lai c6 su
thay ddi trén céa ba chi tiéu AE, pH va NHj;
tai thang bao quan thtr 12, AE tang tir 17,38
1€n 18,96, NH3 tang tir 2,28 mg/100g 1én
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11,5 mg/100g va pH tang nhe tir 5,56 1én
5,9. O ca hai mau san pham, Histamin
dugc tim thay 1a khong phat hién bang
phuong phép test nhanh ¢ ngudng phat
hién > 30 ppm. Piéu nidy c6 nghia ham
luong histamin ctia san pham dam béo tiéu
chuan cho phép (< 30 ppm).

Nguyén nhéan c6 su thay doi vé chat
luong cé trong bao quan la do qua trinh su
bién doi protein va chat béo. Trong khi toc
d6 thuy phan protein va chat béo lai phu
thudc rat 16n vao chat luong cap dong, véi
thoi gian cap dong dai hon thi gay nén mirc
d6 pha v& cau tric té bao 16n hon la nguyén
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nhan din dén sy thay ddi chat luong san
pham nhanh hon.

3.2. Két qua nghién ctru ing dung cong
nghé cap dong siéu toc bang chat léng
cho tom Thé chan trang

3.2.1. Chit lwong sin pham téom Thé
chdn trang sau cdap dong siéu toc bang
chat long

Két qua danh gia chat luong san pham
tom Thé chén tring dugc cAp dong siéu toc
bang chat long dugc thé hién rd nét qua
Bang 3, Hinh 3 va Hinh 4. Két qua ciing
cho thay rd sy khac biét gilta mau tom
dugc cip dong bang chat lanh 10ng va cip
d6ng bang thiét bi IQF.

Bdng 3. Chat lwong tém Thé chan trang cdp dong bang chat lanh long va IQF

Phwong phap Thoi gian cip Ty 1€ nwéc tach .z Cam quan QIM
: M AE
cip dong dong (phut) ra (%) au sic (AE) (diém)
Chét lanh long 11,0° 345° 520+0,15° 1,0°
IQF 30,0° 7,58 ° 15,70+ 0,61° 4,0°

Trong cing mot cot, cac gid tri ¢6 cing it nhat mét chir giong nhau thi khong khac

nhau o mirc y nghia a< 0,05

So voi cong nghé cap dong bang IQF,
cong nghé cip dong bang chat tai lanh 16ng cho
tom Thé chan tréng dat dugc wu diém vuot troi
nhu sau: thoi gian cAp dong chi bang 1/3; ty 18
tach nude la 3,45 (giam 54,5%), AE 1a 5,2
(giam 66,87%); diém cam quan QIM la 1,0
diém (giam 75%). Chit lugng tom sau cap
d6ng duy tri dugc mau séc, mau tanh tu nhién,
cAu tric chic va dan hoi, vo bam chat (Hinh 3).

Su khac biét vé chat luong tom cua hai
phuong phéap cling duwgc minh chirng trén cau

tric té bao ctia san phim. Quan sat cau tric cta
san phdm tom cap dong bang chat lanh 16ng,
céc soi co khong bi dirt gdy boi cac tinh thé da
hinh thanh trong qua trinh cap dong, trong khi
mau tom dugc cip dong bang cong nghé lanh
nhanh IQF c6 nhiéu khoang v& rach ciu trac
kha 16n (khoang tring).

Tir phén tich trén cho thdy, cong nghé cdp
déng bang chdt lanh 16ng vuot tréi cong nghé
IQF vé thoi gian cdp dong (= 75%) ciing nhu
chdt lwong san pham (54,5 + 75,0%).

Hinh 3. Mau sdc cia Thé chén trang cap dong nhanh bang chat lanh long va IQF
1) Mau cap dong bang chat lanh long
2) Mdu cap dong bang IQF

TAP CHi CONG NGHIEP NONG THON SO 44
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Hinh 4. Céu truc cua tom The chan trang cdp dong (do phong dai x 10.000)

1) Madu cdp déng bang chat lanh long  ;

3.2.2. Chit lwong sin phiam tom Thé
chan trang cap dong trong bdo qudn

Két qua bang 4 cho thay v6i san pham

2) Mau cdp déng bang IOF

tém thé chan tring, anh huéng cia cong
ngh¢ cap dong bang chat tai lanh 16ng duoc
thay r6 ¢ hai chi tiéu: NH3 va mau séc.

Bang 4. Chdt lwong cia tém Thé chan trdng cdp déng trong qud trinh bdo qudn

Thoi gi‘f“l bao Phlro'ngﬁphép cip NH; oH AE
quan dong (mg/100g)
0 ngay Chét lanh long 0,822 7,02° 5,20°
IQF 0,83 ° 7,03 ° 15,70
6 thang Chét lanh 1ong 1,439 7,02° 5232
IQF 2,24 ¢ 7,07 15,78"
12 thang Chét lanh 16ng 3,951 7,02° 532°
IQF 12,2% 7.25°¢ 16,89°

Trong cting mét cot, cdc gid tri ¢6 cing it nhat mot chir giong nhau thi khéng khdc

nhau o murc y nghia a< 0,05

DPén thang thtr 12, san pham cip
déng bang cong nghé chat tai lanh 16ng c6
chi tiéu mau sic 1a khac nhau khong co6
nghia so v6i san phadm ban dau (¢ muc ¥
nghia a £ 0,05), NH3 thay doi tir 0,83
mg/ 100g lén 3,95 mg/ 100g. Trong khi mau
san pham cap dong bang IQF co NH3y tang
gap 3 14n so vé6i san pham cip dong bang
chat tai lanh 16ng (12,2 mg/100g) dong thoi
c6 su thay ddi nhe mau séc trén vo tom, AE
tang tir 15,70 1én 16,89. Nguyén nhan cua
su khac biét giira hai mau san phém duoc

giai thich 13 do anh huéng cua tde d6 cp
dong dén muc do ton thuong gitra hai mau
san pham la khac nhau. MAu san pham tom
duogc cép déng bang chit tai lanh 16ng sau
khi cap dong da duy tri dugc co ban cau
tric mo té bao trong khi san pham cip
déng bang IQF di ton thuong tao ra nhitng
vét rach m6 co. Do d6 san pham cép dong
bang IQF trong qua trinh bao quan cé su
bién ddi chat lugng (protein) nhanh hon,
dan dén mét gia tri dinh dudng va gy ra
mui thom, bién mau, co tac dong xau dén
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cau tric san pham va mui vi cia san pham.
3.3. Kéf qua nghién ciru ng dung cong
ngh¢ cap dong siéu toc bang chat long
cho muc Ong

3.3.1. Chit lwong sin phim muc Ong sau

cdp dong siéu toc bang chit lanh long
Chét lugng ciia muc Ong dugc cip

dong siéu tdc bang chat tai lanh long duoc

trinh bay trong Bang 5 va Hinh 5, Hinh 6.

Bdng 5. Chat heong mire Ong cdp dong siéu toc bang chat lanh long va cong nghé IQF

Phwong phap cip Thoi gian ciAp | Ty 1é nwéc tich ra Mau sic Cam quan
dong dong (phut) (%) AE QIM (diém)
Chét lanh long 20,5 2,22 +£0,08° 5,13 +0,54% 1,0°
IQF 60,0° 6,22+0,11° 19,01=1,40° 11,0°

Trong cling mét cot, cdc gid tri c6 cing it nhat mot chir giong nhau thi khéng khdc

nhau o mirc y nghia a< 0,05

Bang 5 cho thiy chit luong ciia muc
Ong cap dong bang chit tai lanh 16ng c6
chét luong vuot troi so v6i chit luong muyc
cdp dong bang IQF. V6i cong nghé cap
dong IQF, chi tiéu chat lvong muc Ong
twong Ung la: ty 1€ tdch nudce 1a 6,22%, AE
14 19,01, chi s6 QIM 1a 11 diém v6i mau sic
hong dam, mang nhay cua than co tring
sita, hinh dang mét hoi phang va mé mit c6
mau tre"lng duc, cu trac thit mém, dan hoi
kém. Trong khi mau muc Ong dugc cap
déng st dung chét lanh long (& diéu kién

chat lu’(mg nguyén liéu va so ché) cho thoi
glan cap dong muc Ong bang cong nghé
cap dong bang chat lanh 16ng chi bang 1/3
thoi gian cap dong sir dung thiét bi va cong
nghé IQF, ty 1¢ tdch nudc 1a 2,22% (giam
64,3%), AE 1a 5,13 (giam 73,0%); diém
cém quan QIM 1a 1 diém (giam tur 11 diém
vé 1 diém); chat lugng muc c6 mau sic tuoi
sang, mang nhay trong sudt, mui tanh tu
nhién, hinh dang mét hoi phing va mé mét
c6 mau trong, co thit ran chéc, dan hoi, mau
da sang (Hinh 5).

Hinh 5. Mau sac ciia mye Ong cdp dong
1) Cap dong bang chat lanh long
2) Cap dong bang IQF
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Pé danh gia chét lugong muc, theo
Lakshmanan [7] dd danh gia cam quan vé
mau da muyc theo phuong phap su dung
mau cua té bao sic t6 trén da theo mirc do
tir mau hong (chit luong rat tot) dén dém
mau hong dam trung binh (chit luong
trung binh) va cac ddm mau hong tir trung
binh dén dam (ddi v6i muc khong chap
nhan du0’c) Tal Béang 5 cho thay, su pha
v té bao sac t6 trén da duoc thiy rd rang
hon trén mau myc dugc cip dong bang

phuong phép IQF sau ra dong. Su khac
nhau nay lién quan dén cong nghé cap
dong va thoi gian cap dong da tac dong dén
cau truc cua cac té bao sic td mau trén da
muec. Céc sdc t6 trong chat mang mau co
thé duoc giai phong nhiéu hon va nhudém
mau toan bg 16p da, gay ra sy hinh thanh
mau hong. Két qua thu duoc ciing twong
dong voi két qua thu duoc ciia Sungsri-in
[8] khi bao quan muc tuoi trong diéu kién
nhiét do khac nhau.

Hinh 6. Cau triic ciia mwe Ong cdp dong (do phéng dai x 10.000)
1) Mau cdp dong bang chat lanh long
2) Mdu cap dong bang IQF

Anh huéng cia qua trinh dong lanh
thuong tac dong dén ciu tric ciia muyc lam
cac myofibrils bi cat nho. Su khac biét vé
chat luong cua hai cong nghé cip dong
cling dwoc minh ching qua hinh anh ciu
tric mo té bao Hinh 6. Két qua cho thiy
cong nghé cip dong nhanh bang chit lanh
long da han ché duoc 1am dut rach cac soi
co trong ciu trac mo té bao cua muc dng,
trong khi mau muyc ng duogc cip dong bai
cong ngh¢ IQF hinh thanh céc khoang
trong nho do cac tinh thé da hinh thanh
trong qué trinh cap dong da lam dut cac soi
myofibrils tao khoang tréng. Piéu nay
minh chimg thoi gian cip dong anh hudng
dén chat lwong ciia muc dng, thoi gian cip

dong cang nhanh thi san pham myc 6ng
sau cap dong cang dugc duy tri chat luong
tot.

Qua phan tich trén cho thdy, cong nghé cdp
dong bang chat lanh long dwce diéu ché tir
ethanol co hiéu qua vuot troi so voi cong
nghé IOF vé thoi gian cap déng (nhanh
gdp 3 lan) ciing nhw chdt leong san pham
(64+73,0%).

3.3.2. Chit lwgng sdn phim muc Ong cip
dong trong bao qudn

Chét lugng cua muc Ong duoc cip
dong siéu toc bang chat tai lanh 1ong duoc
trinh bay trong Bang 6 va Hinh 6, Hinh 7.
Két qua cho thdy anh huong cua cong

100

TAP CHi CONG NGHIEP NONG THON SO 44



KHOA HOC -

CONG NGHE

nghé cap dong dén chat lugng san pham
muyc Ong duoc thé hién rd qua hai chi tiéu:

NH3 va mau sac. Sau 12 thang bdo quan,

ham lu’ong NH3 trong san pham myc Ong
dugc cap dong bang chat tai lanh l6ng ting
tu’ 5,24 mg/lOOg 1én 11,6 mg/100g. Tal
mau san pham cap dong IQF, NH3 tang gap
1,5 1an so v&i cong nghé cap dong chat tai
lanh 16ng (tdng 1én 15,4 mg/100g). Nguyén
nhan c6 sy thay d6i NH3 1a do su bién doi

protein. khac véi nhdm ca va cac loai dong
vat c6 vu khdc, protein cua myc cé kha
ning hoa tan dé dang trong nuéc. Do do,
qua trinh chuyén hoa dién ra nhanh trong
diéu kién cac tric té bao bi ton thuong.
Cau tric té bao co muc do ton thuong
cang 16n thi qua trinh bién d6i dién ra cang
nhanh. Day Ia Iy do ham luong NH3 tang
nhanh trong truong hop muc dugc cap
dong o thiét bi IQF.

Bdng 6. Chdt lwong ciia muc Ong cdp dong trong qud trinh bdo quadn

Thoi gian bio | Phwong phap cip NH; pH AE
qu{m dﬁng (mg/loog)
0 ngay Chat lanh long 5242 6,21° 5,132
IQF 5232 6,23 2 19,01°
6 thang Chat lanh long 7,19°¢ 6,212 5,182
IQF 932! 6,222 19,75°
12 thang Chét lanh 1ong 11,60 6,212 5,30
IQF 15,40 6,23 2 21,91°

Trong ctling mét cot, cdc gid tri ¢6 cing it nhat mét chit giong nhau thi khéng khdc

nhau o murc y nghia a< 0,05

Su thay doi vé mau sic cta muc
duoc xem 1a mot trong nhitng thong sb
quan trong dé danh gia chat luong Véi
cong nghé cap dong st dung chat lanh
l6ng, mau sic trong sudt qua trinh bao
quan thay d6i khong c6 nghia ¢ mirc a £
0,05, trong khi san pham cap dong bang
IQF ¢6 su chuyén mau nhe tur héng nhat
sang mau hong dam (AE ting tir 19,01 1én
21,91). Su thay d6i mau sac trén vé c6 lién
quan dén su gian doan sdc to trén da muec,
khi sic té duoc giai phong tir cac té bao
sdc t bi gian doan khu tré trong da rat c¢6
thé lam 6 16p phu trong qua trinh xt Iy
hodc bao quan, mau hdong ciing ddm hon
va lan rong trén da xay ra khi bao quan
theo thoi gian.

TAP CHi CONG NGHIEP NONG THON SO 44

IV. Két luin

Anh huéng cua phuong phéap cip dong
bang chét 1ong da duoc danh gia trén ca ba
d6i tuong thuy san 13 ca nglr phi 1, tom
Thé chén tring, muc Ong. Két qua cho
thay chat lugng san pham cia cong nghé
cip dong bang chat tai lanh long 1 vuot
troi thong qua cac chi tiéu chat luong cam
quan, phan tich cdu tric va ty 1é tach nudc
sau ra dong so véi cong nghé 1QF;

Cong nghé cip dong bang chit 1ong da
rit ngan thoi gian cap dong ca ngir phi 18
xudng con 15 phut, ty 18 tach nuéc 2,73%,
AE 13 10,56 va diém cam quan 13 0,5 diém
voi chat lugng san phém co thit do dac
trung va sang, thit ran chic, dan hoi déo va
c6 mui tanh dac trung cua céd tuoi (mui
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rong bién). Thoi gian cap dong tom thé
chan trang 1a 12 phut (=1/3 thoi gian cap
dong bang IQF); ty 18 tach nudc 1a 3,45, AE
1a 5,2; diém cam quan QIM 1a 1,0 diém.
Chét luong t6m sau cap dong duy tri duoc
mau séc, mau tanh tu nhién, ciu trac chic
va dan hoi, vo bam chat; thoi gian cap dong
muc Ong 1a 20 phut (= 1/3 thoi gian cip
dong IQF), ty I¢ tach nudc 1a 2,22%, AE 1a
5,13; diém cam quan QIM 1a 1 diém; chét
lwrong muc c6 mau sic twoi sang, mang
nhay trong sudt, mui tanh ty nhién, hinh
dang mat hoi phang va mo mat c6 mau
trong, co thit ran chic, dan hoi, mau da
sang.

Sau 12 thang bao quan, su khac bigt
clia san pham ca ngir phi 1é tom Thé chan
tring va muc Ong dugc cdp dong bing
cong nghé cap dong siéu toc str dung cht
long va IQF dugc thay rd nét & chi tidu
NH3 va mau sic; san phim cap dong bﬁng
chat tai lanh long da duy tri dugc chat
lwong san pham tot hon san pham cap dong
bang cong nghé IQF (20+30%).
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KET QUA NGHIEN CUU UNG DUNG SAY GO RUNG TRONG BANG
CONG NGHE SAY BOM NHIET CHAN KHONG

PGS. TS. Pham Anh Tudn', TS. Tran Hong Thao', ThS. Nguyén Birc Vinh', KS. Pham
Dirc Diing!, ThS. Tran Bang Son!, KTV. Pham Van Dirc!

TOM TAT:

Trong qud trinh ché bién gé xé rimg trong, sdy go la cong doan quan trong tiéu
thu nhiéu nang heong va quyét dinh rat Ién dén chdt hm’ng Két qua nghién curu duoc
trinh bay trong bai bao nay la cdc nghién ciru ddu tién vé cong nghé va thiét ké hé thong
thiét bi sdy go rieng trong bang cong nghe bom nhiét chdn khong dung tich 20 m3/me
He thong thiét bi nay da dwoc thiét ké, ché tao, khao nghiém, Zap dat va van hanh Say go
keo xé rirng trong tai Cong ty co phan ché bién go néi that PISICO Binh Pinh. Két qua
ap dung tai Cong v PISICO cho thd'y thoi gian sdy go theo cong nghé bom nhiét chan
khéng dé giam dé am tir 27 - 44% xuong 8 - 10% la 4-0 ngay, trong khz sdy bang hoi
mro’c hién tai la 14 - 16 ngay tiy theo do day thanh gé. Chat liwong gé sdy trong timg mé
say kha dong déu, khong cé hién tiwong nirt né, 1y 1é cong vénh dudi 2%.

Tur khéa: Sdy go; Sdy g6 xé rirng trong; Sdy bom nhiét chdn khong;

ABSTRACT:

In the process of processing sawn timber from planted forests, timber drying is an
important stage that consumes a lot of energy and greatly determines the quality of dried
product. The research results presented in this paper are the primary studies on the
technology and design of the equipment system for drying planted timber using vacuum
heat pump technology with a capacity of 20 m*/batch. This equipment system was
designed, manufactured, tested, installed and operated for drying sawn acacia timber at
PISICO Binh Dinh Furniture Wood Processing Joint Stock Company. The application
results at PISICO Company show that the time to dry timber by vacuum heat pump
technology to reduce moisture from 27-44% to 8-10% is about 4-6 days, while the drying
time using overheated steam is 14-16 days depending on the thickness of the timber. The
quality of dried timber in each batch is quite uniform, without cracks, and with the
warping rate below 2%.

' Vién Co dién néng nghiép va Céng nghé sau thu hoach
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I. DAT VAN PE

Sdy 1a cong doan bit buoc trong
nganh cong nghlep ché bién go chat luong
cao. C6 nhiéu phuong phap say go dang
duoc ap dung trong san xut: sy bang hoi
qua nhiét; say bang nang luong mat troi;
sdy ngung tu am; sdy cao tan; siy chin
khong ... [1, 9].

Hién nay trén thi truong, nhiéu don
vi nghién ctru trién khai da nghién ctru va
ché tao cac loai may siy bom nhiét véi cac
c& cong suat khac nhau dé sdy cac san
pham nong san thuc phim nhu Cong ty
TNHH may sy Nong Lam cta Truong DH
Nong Lam, Cong ty Mactech, Cong ty co
phan nhiét hoi nuéc, Cong ty CAXE ... [,
9, 10].

Ngoai nwéc: Cong nghé siy bom
nhiét (HPD) tmg dung dau tién vao cong
nghiép sdy trén pham vi thuong mai la su
dung bom nhiét dé say go Nhiét d6 sy va
do am la nhung thong so rit quan trong
dam bao chat lugng gd. Céac nghién
ctru ctia Hodgett va Geeraert da bao cdo vé
may hiit am bom nhiét dau tién vao nim
1973. Hodgett bao cdo rang mirc tiéu thu
nang luong cua HPD thap hon so véi cac
may sy 1am néng bang hoi nudc thong
thuong. Cunney va Williams bao cdo rang
mot may bom nhiét diéu khién bang dong
co dugc thiét ké tot c¢6 thé giam khoang 30-
50% chi phi ning luong sy [8].

Tac gia Vasile Minea, 2012 da thuc
hién say gb trén mot may siy gd bom nhiét
13 m?. Cac thir nghiém siy cac loai gb
cing nhu bach duong vang va phong cting
da dugc thuc hién dé xac dinh higu suét
nang luong cta hé thong say. D6 4m ban
dau ctia gb bach duong vang va phong
cing lan luot 1a 29,1 va 40,7% . Sau
240,67h say, do am cudi cing twong tng 13
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7,4% va 7,8%, nam trong pham vi cong
nghiép dién hinh dé siy gd ctng. Tong chi
phi nang luong cua chu trinh lam kho hut
am bang may bom nhiét giam xuong 20%
trong cac chu trinh 1am khé hoan toan bang
dién va xudng con 23% trong thir nghiém
sdy hon hop tiéu biéu nhat so véi tong chi
phi nang lugng cua phuong phap thong
thuong chu trinh sdy st dung khi tu nhién
[11].

Say gb bang phuong phip chan
khong 1a loi dung su chénh 1é€ch ap suét
moi trudng xung quanh va ap suat trong
long gb dé thoat am tir trong gb ra moi
truong. Tac gia Ji im Parker cong ty chuyén
cung cap may sy gd chin khong Vacut-
herm, Inc., ndm 2011 d3 cho biét qua trinh
sdy gb phong ctng bang 16 sy hoi nudc
dung tich 118 m? 14 50 ngay, nhung khi sdy
gd phong cling bang 10 sdy chan khong
dung tich 9,44 m3 chi can 30h. San lugng
hang nam cta 10 say hoi nude dung tich 1a
2.753 m® va 16 sdy chan khong 1a 2.643 m’®
[12].

Cong ty Shijiazhuang Saga Machinery
Co., Ltd di dua ra thi truong céc thiét bi
sdy g6 chan khong cao tan cong suat tir 3 -
13 m? gd. Ap suat trong budng sdy dat —
0,09Mpa va tan s6 lam viéc cua hé thong
cao tan 1a 6,78 MHz. Thoi gian sdy v6i gb
Cam lai la 7 ngay va Go dan huong do 1a
14 ngay, cong suat tiéu thy 1a 200 kW/m’
[12].

Trong nwéc: Tt dau thap nién 1990,
cong nghé siy bom nhiét di duoc dau tu
nghién ctru va ung dung tai Viét Nam.
Truong Pai hoc Bach khoa - Ha N6i da co
nhiéu nghién ctru vé siy bom nhiét da cong
bd. Trong d6, cong trinh mg dung trong
linh vuc ché bién thyc pham voi san pham
bom nhiét va hut am BK-BSH 18: ché do
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sdy toi uu v4i nhiét d6 25°C va do am 33%
cho san pham keo jelly [2].

Céc nghién ctru tiép ciia Vién Co dién
Nong nghi¢p va Cong nghé sau thu hoach
vé md hinh HPD ki€u tinh véi mot s6 doi
tugng nong san. Két qua da xay dung dugc
cac mo hinh du’a vao san xuat thir nghlem
qui md nho gan vGi cac co s san xuat. Qua
thuc té san xuat da du(yc nghiém thu danh
gla giit duoc mau sic va mu1 vi tu nhién,

diéu ma véi cong nghé sdy nhiét truyén
thong khong dat dugc [3, 4, 5].

Tac gia Tran Van Vang, 2010 d khao
sat sdy g0 trong 10 say hoi nudc bio hoa tai
cac tinh mién trung. Loai gb siy 1a gd keo,
gd bach dan va gb cao su. Go dugc duoc
xé c6 chiéu day 30mm va xép thanh déng,
cac thanh ké co kich thudc 25x25mm. Do
am gd trudc khi dua vao say: 40 + 65 %;
Do am gd sau khi say: 9 + 12,5 %. Thoi
gian siy dbi voi gd keo 21 ngay, gb cao su
13 ngay, gb cho 22 ngay véi ty 1é phé pham
7—8% [10].

Tac gia Pham Ngoc Nam, 2014, da st
dung thiét bi siy chan khong dé say gb, hai
loai gb bach dan duogc sir dung nghién ctru
dé nhay cam véi nhiét @6 va dé bi mop
méo, nirt mat khi nhiét o 1én trén 55°C.
Két qua nghién ctru ché d6 sy chan khong
t1 vu khi séy gb bach dan tréng o nhiét do
sdy 52,3°C va thoi gian xur 1y ban dau la
5,18 gio thi ty 18 khuyét tat gd bach dan
trang 1a 4.41% va thoi gian sy 1a 79,52
gid. Ché d6 sy chan khong toi wu khi say
gd bach dan dé & nhiét do 50°C va thoi gian
xur 1y ban dau 14 4,8 gio, ty 1& khuyét tat gd
bach dan do6 1a 4,6% va thoi gian sdy 1a
111,1 gio [9].

Tac gia Hira Thi Huan, Cong ty
TNHH Ky nghé nhiét & MOoi truong
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CAXE, 2017, da thuc hién séy gS keo lai
c¢6 chiéu day 50mm véi d6 Am ban dau cua
20 >40 %, d6 am cudi cung <10% trong 10
sdy c6 dung tich 30 m3, véi 3 phuong phap
sdy khac nhau. Két qua, khi siy bang
NLMT gia nhiét phy trg bang bom nhiét c6
thoi gian say 30 ngay; khi say bang NLMT
két hop voi say hoi nuoc thoi gian siy 26
ngay; sy bang hoi nudc co thoi gian sy
26 ngay. Tuy nhién, chi phi siy NLMT két
hgp may bom nhiét giam 50% va siy
NLMT két hop hoi nudc giam 30 % so véi
sdy hoi nudc truyén thong [1].

Tuy nhién, trong thuc té hién nay, cac
may sdy gbd bom nhiét thuong 1a hé thong
khong kin hoan toan, do vay hi¢u suit tach
am chua cao. Mit khac, hé thong say bom
nhiét dung dé séy gd co6 mirc do tu dong
hoéa chua nhiéu va gia thanh con cao.

Hién nay, c6 rat it cac nghién ctru va
cong bd vé siy gd bang bom nhiét trong moi
truong chan khong (hodc méi truong ap suét
thap). Thuong cac cong bd va quang cdo
thuwong mai chi c6 cho cac may say don ché
dd bom nhi¢t hoac chan khong [12].

Bai bao trinh bay mot s6 két qua
nghién ciru thiét ké, ché tao hé thong thiét
bi sdy ing dung siy gd rimg trong bang
cong nghé sdy bom nhiét chan khong d6i
véi gd Keo lai do nhom tac gia thyc hién
tai mot co s ché bién gd xuat khau.

II. POI TUQNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Poi twong nghién ciru

+ Nguyén liéu: G6 xe Keo lai co quy
cach: Déy 25 mm, B& rong 100 — 140mm,
chiéu dai phu hop vai kich thude budng
sdy (t6i da 2,2m).

+ Dia diém nghién ciru:
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Vién Co dién Nong nghiép va Cong
nghé sau thu hoach;

Cong ty C6 phan Ché bién gb Noi
that PISICO Binh Dinh;

+ Thoi gian nghién cuu: Tu thang 5
nim 2017 dén thang 12 nam 2020.

+ Thiét bi nghién ciru: M6 hinh say
thi nghiém dung tich 0,1 m3; Hé thdng sy
gb bom nhiét chan khong, dung tich 20 m?;
Céc thiét bi do nhiét do, d6 am gd, cén
phan tich ...

2.2. Phuong phap nghién ctru

- Sur dung cic phan mém tmg dung
trong thiét ké, d6 hoa dé tinh toan va thiét
ké (AutoCad, Inventer, Cosmos Design
Star...) theo cac tiéu chuan vé ban vé ky
thuat (TCVN-8-24:2002; TCVN-8-34:
2002; TCVN-8-40: 2003; TCVN-8-44:
2003 ...).

- Phuong phap thu thap va xu 1y dir
liéu d6 4m g0 séy, nhiét d9, ap SUAL... trong
qua trinh nghién ctru.

- Phuong phép sdy duoc lya chon 1a
phuong phép siy bing cong nghé bom
nhiét chan khong gian doan.

III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Két qua nghién ciru sdy trén thiét
bi siy gb biang bom nhiét chan khéng
0,1 m3

Nguyén liéu gb thyc nghiém duoc dit
hang theo quy cach tai doanh nghiép; do
am (MC) gd xe truoc khi dwa vao say: MC
> 28 - 30 %. Do 4m gd xe sau khi sy dat
10 % <MC <12 %.

Tir két qua cua cac nghién ctru don
yéu t6 di xac dinh duoc cac thong sb chinh
dé ké thira tién hanh cho cac thuc nghi¢m
tiép theo khao sat anh hudng doc 1ap cua
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phuong phap sdy bom nhiét va phuong
phap sy chan khong: gb sir dung cho thyc
nghiém loai g keo lai, d6 day 25mm; ché
do6 xur 1y nguyén liéu tién sdy bang hoi
nude bio hoa ap suat Ibar trong thoi gian
60 phut; nhiét do say g trong khoang 40
+ 70°C; &p suat chan khong -400 + -600
mmHg; d6 am g ban dau 28 + 34%.
3.2. Két qua nghién ctru tinh toan, thiét
ké, ché tao hé thong thiét bi sy gb bang
bom nhiét chan khong, dung tich 20 m?

3.2.1. Yéu cau thiét ké

Tinh toan, thiét ké hé thong thiét bi
sdy g6 bang bom nhiét chan khong, quy
mo 8 -10m?, ngudn nhiét hoi bdo hoa, dat
duoc cac chi tiéu sau:

- Dung tich budng say, m*: 20
- Ning suat say gd, m3/mé 8-10
- Do am gd ban dau, % 28 -30
- Do am gb cudi, % 10-12
- Do day gd, mm 15-25
- Ché d6 xtr 1y nhiét, °C 120
- Nhiét do say, °C 50 - 70
- Ap suat chan khong, mmHg
- 400 + - 600
- Thoi gian sy, ngay <5

(Nguén nhiét lanh ngung tu tao ap suat
chan khong béng bom nhiét; nhiét do va ap
sudt trong qua trinh séy duoc diéu khién tu
dong)

3.2.2. Két qua tinh todn, thiét ké hé thong
say bom nhiét chan khong, quy mo 8 - 10
m3/mé

a. Hé thong thiét bi sdy bom nhiét
chin khong
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Hinh 1. m6 ta tong thé hé thong sdy bom nhiét chan khong:

Hinh 1. Hé thong thiét bi sdy g6 bom nhiét chan khéng

1. Thép gidi nhiét; 2. Té mdy bom nhiét va hit chin khéng; 3.Binh chita nuée ngung; 4.Ti
dién diéu khién; 5.Buong sdy chin khéng; 6.Xe goong cho gb; 7. Bé xe goong; 8. Toa xe chii
déng; 9. Puong ong cap nude lam mat; 10.Puong ong hit chin khéng; 11.Pwong ong cén
bang dp; 12.Puwong ong hoi nude vé thap gidi nhiét; 13.Puong dwong éng ga vao dan lanh;
14.Puong hoi nude ngung; 15.Pwong hoi ga dan néng; 16.Puong ga vao dan nong;
17.Puong hoi ga dan lanh; 18.Puong éng cap hoi bdo hoa gidn tiép; 19.Pwong ong cdp hoi
bdo hoa trye tiép; 20. Puong ong cdp hoi bio hoa,

Trong do:

1. Thap giai nhiét két ndi véi bom nudc
tuan hoan giai nhiét cho thiét bi ngung tu
phu ctia bom nhiét va thiét bi lam mat
trude thiét bi bay hoi;

2. Cum t6 hop may bom nhiét gdm may
nén, binh ngung tu phu dong thoi 1a binh
chtra cao ap va cac phu ki¢n thudc hé¢ théng
bom nhiét. Ngoai ra lap rap cac cum thiét
bi phu trg khac nhu bom nudc giai nhiét,
bom chan khong tach khi khong ngung ...

9
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3. Binh chira nuéc ngung, dung tich 220
lit: Binh dugc lap cac co cAu chap hanh van
dién diéu khién qua trinh tich nudc va xa
nude ngung dinh ky theo tin hi¢u bdo murc;
4. Hé thong dién dong lyc va diéu khién
bao gém: Phan dong luc va phan diéu
khién giam sat bﬁng PLC; H¢ théng duoc
thiét ké 2 ché d¢; diéu khién bang tay va
diéu khién ty dong;

5. Budng sdy dung tich 20 m? hinh tru:
Buong sy chan khong két cau 2 16p vo,
gitta 13 16p bao 6n bang bong thuy tinh
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(trong 6mm, ngoai 2 mm); kich thudc bén
ngoai FxL (2300x11700mm); bén trong:
FxL (2180x8500mm);

6. H¢ thong xe goong dang toa ray dugc
thiét ké di chuyén nho co cau diy kéo bang
dong co xich tai;

7. Cum co c4u ray dan hudng cho xe goong
dugc thiét ké di dong mdi khi dong mé cira
budng sdy dé di chuyén xe godng vao va
ra;

8. Cum dong co hop sb co cau day kéo
dang xich tai;

9, 12. Hé théng duong 6ng nude tuan hoan
giai nhiét;

10. Puong 6ng hiit din khi khong ngung
vé bom chan khong;

11. Puong 6ng can bang ap suat két ndi
binh chtra nudc ngung;

13,15, 16, 17. Hé théng duong ong két ndi
cac thiét bi bay hoi, ngung tu véi bom
nhiét;

14. Ong dan nudc ngung;

18. Buong dng va van cip hoi bio hoa truc
tiep;

19. Buong ong va van cap hoi bao hoa gian
tiép;

20. Puong 6ng nguodn tong cap hoi bio
hoa.

b. H¢ thong dién diéu khién gidm sdt

a) Luu d6 thuat toan diéu khién (Hinh 2)
b) Phan mém diéu khién
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Hinh 2. Luu d6 thuat toan diéu khién qua trinh sdy bom nhiét chan khong
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Phan mém diéu khién qua trinh sdy mmHg, thoi gian chay may, trang thai hoat
gd bom nhiét chan khong dugc 1ap trinh  dong cua cic thiét bi trong hé thong say;
trén co s& quy trinh cong nghé sdy bao ctra s6 nhap thong s6 cong nghé quy trinh
gom: say; biéu do nhiét do va ap suat theo thoi

Phan mém diéu khién qua trinh sdy gian; Luu trir s6 li¢u nhiét do va ap suat
duoc cai dat trén PLC c¢6 nhiém vy: Kétnbi  vao 6 dia USB.
truyén thong va thu thap dir liéu tur cac cam ¢, Két qua ché tao, lip rap, hé thing thiét bi
bieén nhiét do, ap suat; ket noi va dieu khién  sdy gé bang bom nhiét chin khong
cac thlet‘bl th‘u’a h.anh; ‘th tI:l‘I 50 1.17@u. Dé tai da ché tao va lép rap h¢ théng séy

Phan mém giao di¢n diéu khlenqdu’qc gd xé rung trong bang cong nghé bom nhiét
cai dat trén HMI c6 nhiém vu: Hién thi chan khong (Hinh 3), cic thong s6 k§ thuat
nhiét dg, ap suat theo cac don vi do bar va  chinh (bang 1):

Bang 1. Théng sé ky thudt chinh cua thiét bi hé thong sdy gé bom nhiét chan khéng

TT Céc chi tiéu ky thuat Pon vitinh | Théng sé dat dwoc
1 |Dung tich khoang chira gb m’ 15,95
2 |Kich thuéc khoang chira gb (DxRxC) mm 8.150x1.350x1.450
3 |Kich thudc budng siy chan khong, ®xL mm 2.300 x 11.700
4 | Coéng suat may nén bom nhiét kW 7,5 kW
5 | Cong suat quat ddi luu (02 quat) kW 2x2,2 kW
6 |Nguon nhiét bo sung Hoi bao hoa
7 |Nhiét d6 xtr Iy gd tién siy °C 120
8 | Ap suat hoi bdo hoa xir Iy gb bar 1
9 | Chiu dugc ap suét chan khong tdi da mmHg 700
10 |Cong suat bom hiit chan khong bo trg kW 1,1
11 |Bom, quat thap gidi nhiét kW 1,5
12 |Cong suat cum co co khi ra va vao liéu kW 2.2
Téng cong sudt tiéu thu toi da 114 16,7

Hinh 3. Hé thong sdy g6 bang cong nghé bom nhiét chan khéng trong qud trinh lap dat chay
thur nghiém tai xwong cua Vién
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3.3. Két qua xdy dung md hinh g dung
hé thong thiét bi say gb bang bom nhiét
chan khong, quy moé 8 - 10 m? tai co sé
ung dung.

3.3.1. Két qud lip dat hoan thién hé thong
thiét bi

Dé tai di tién hanh van chuyén, lap
dat hé thong thiét bi siy gd bang bom nhiét
chan khong theo ké hoach ndi dung xay
dung md hinh g dung tai don vi ph6i hop
thuc hién 1a Cong ty C6 phan Ché bién gb
Noi that PISICO Binh Pinh (Hinh 4).

Hinh 4. M6 hinh thiét bi sdy g6 bang bom nhiét chan khéng, quy mé 8 -10 m?
(Lap dat hoan thién tai Pisico, KCN Phu Tai, Quy Nhon, Binh Dinh)

3.3.2. Két qua hoan thién quy trinh cong
nghé sd'y g6

D3 tién hanh cac mé sy tai co s san
xuat nham khao nghiém, danh gia va hoan
thién quy trinh cong nghe sy, hiéu chinh
quy trinh diéu khién giam sat qué trinh siy.

Gd dua vao budng sdy 1a gd keo co
d6 day 25 mm, d6 am trong khoang 30 +
2%. Pay 1a gb di duogc siy so bo cua thiét
bi sdy bang ning luong mat troi. GO sau
khi xtr 1y nhiét bang hoi bao hoa, thuc hién
v6i ché do siy bom nhiét xen k& v6i ché do
sdy birc xa chan khong. Cai dat chuong
trinh sdy tu dong véi ché do sy T =
60°C, bom nhi¢t hoat dong luan phién 33
+60% thoi gian theo cac giai doan va chu
ky sdy. Két qua cho thdy khi bom nhiét
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hoat dong luan phién 33% ta c6 thoi gian
sdy ngin nhat.

Mé siy s6 4: GO v6i d6 am 31% dua
vao sdy va chuong trinh siy tuy dong véi
ché d¢ say Ty, = 60°C, bom nhiét hoat
dong luan phién 33% thoi gian theo cac
giai doan va chu ky say.

Két qua: Dbi voi cac mau c6 do am thap
hon (23 + 25%) thoi gian say khoang 2,5 ngay,
dleu d6 cho thay kha nang tach am lién két cua
sdy bom nhiét chan khong khi giam xudng
33% van rat hiéu qua. Trong khi d6i véi cac
mau gb c6 d6 am cao trén 30% vai ché do sdy
bom nhiét hoat dong 33% thoi gian siy rat
ngan xudng 5 ngay. Tong chi phi dién ning
giam dang. Thoi gian sdy dudi 5 ngay (Hinh
5,0).
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Hinh 5.Biéu do duong ddc tinh nhiét d va dp sudt mé sdy sé 4

Nhén xét chung:
Qua cic mé siy gb xé bang cong
nghé bom nhiét chan khong da duoc thuc
hién tai Cong ty C6 phan Ché bién gb Noi
that PISICO Binh Pinh cho thay:
Véi gd sdy co dd am dau vao 30 +
2%, sau khi hoan thién ché do say, thoi
gian say dén do am 10 — 12% khoéang 5
ngay. O d6, ché do xtr Iy nhiét 120°C; Nhiét
d6 sdy 50 — 70°C; Ap suat chan khong -300
, -600 mmHg; Chu dong cai dat va diéu
khién ty dong nhiét do va ap suat trong qua
6] 56 4m 0 - M sy 56 4, %
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Hinh 6.Biéu do duwong dac tinh giam am
mé say so 4

trinh sdy thong qua chuong trinh diéu
khién.

Vé chat lugng go say cua cac me sdy:
qua kiém dinh d6 am go sau sdy 10,2 —
10,8%; do dong déu 4m 0,7 — 0,8% theo

TAP CHi CONG NGHIEP NONG THON SO 44

chiéu dai thanh gd; d6 cong vénh < 2%.

Chi phi ndng lugng trong qué trinh
sdy sau khi diéu chinh da dat ngudng toi
thiéu, uéc tinh s& < 500.000 d/m”.

3.2.3. Két qua dp dung:

- Thoi gian sy gd theo cong nghé
bom nhiét chan khong c6 do am tir 27 -
44% dén d6 am 8 - 10% khoang 4 - 6 ngay,
rit ngan duoc so voi cong nghé siy hoi
nudc hién tai 14 - 16 ngay tily theo d6 am
va do day thanh go.

- Chat lLrO’ng go sdy duoc danh g1a
cam quan: Kha dong déu trong mot meé sy,
khong c6 hién tugng nat né, ty 1¢ cong
vénh dudi 2%.

IV. KET LUAN

Heé thong thiét bi siy gd xé bang cong
nghé bom nhiét chan khong duoc thiét ké
ddng bo cac co cau chap hanh (Quat dodi
lIuu, van cép hoi nudc bao hoa truc tiép,
van cap hoi bao hoa gian tiép, to hop bom
nhiét (bom, quat thadp, may nén)... thuc
hién qua trinh say duoc phan thanh 5 giai
doan, mdi giai doan duoc thyc hién theo
chu ky bam sat duong dic tinh giam am tdi
vy, tr @6 lam co s¢ dé xay dung chuong
trinh diéu khién giam sat qua trlnh say
hoan toan ty dong dap Gmg yéu ciu quy
trinh sy go.
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Qua qua trinh ap dung trong thyc té
cho thiy, chi phi san xuat tryc tiép tinh theo
don vi Im?® gd siy, ddi v6i say bang hoi
nudc khoang 590.000 d/m?, véi thoi gian
sdy khoang 18 — 21 ngay. Con dbi voi say
bom nhiét chan khong, thoi gian sdy tuong
g d6 am gd (28 — 30%), dén khi dat do
am yéu cau 10 — 12% trung binh 4 -5 ngay,
va chi phi siy bang bom nhiét chan khong
trong khoang < 400.000d/ m®. Hé thong say
g0 bang cong nghé bom nhiét chan khong
la hé théng kin, st dung nang lugng di¢n
va hoi nuéc tiét kiém, khong gay khi thai
va 6 nhiém mai trudng.

Thiét ké, ché tao va ap dung thanh cong
ctia hé thong sy g bang cong nghé bom
nhiét chan khong tao ra hu:ong moi dbi véi
cong nghiép ché bién gd noi t1eu Va Xuat
khau, ung dung cong nghé siy gb rung
trong bang bom nhiét chan khong sé tiét
kiém chi phi va nang cao chat lugng san
pham g ché bién. Gép phan thyc hién chu
trrong ctia Pang va Nha nudc vé cong
nghié¢p hod, hién dai hoa nong nghiép va
nong thon.
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CONG NGHE SAN KUAT VA UNG DUNG TRITERPENOID TU/ NAM LINH CHI DO
(GANODERMA LUCIDUM]

TS. Nguyén Pirc Tién', KS. Nguyén Thi Huyén*, ThS. Nguyén Thi Dung*,
ThS. Luu Thi Gam*, ThS. Phan Lé Anh*, KS. Hoang Thi Phuong*

TOM TAT:

Nhu’ng tac dung co loi cua T rzterpenozd doi véi sire khoe con nguwoi da tao sy quan
tam vé phdt trién cdc cong nghé san xudt va iing dung cua Triterpenoid tw nam linh chi
do. Trong bai nay chung toi dwa ra cong nghe san xudt T rzterpenozd tir ndm linh chi do
bang phirong hé tro séng siéu am cho chiét xudt Triterpenoid tir ndm Linh chi d6. Ché
pham Triterpenoid dwoc tao ra ¢ céng nghé ndy c6 ham lwong Triterpenoid dat
36,9%..Ung dung ché pham Triterpenoid san xudt dwoc cho san xudt thue pham bdo vé
suc khoé.

Tw khéa: Chiét xuat su dung song siéu am, Ganoderma lucidum, nam linh chi,
Triterpenoid

ABSTRACT:

The beneficial effects of Triterpenoids on human health have generated global in-
terest in developing facile methods for its separation from Ganoderma Lucidum. In this
article we provide the technology to produce Triterpenoids from Ganoderma Lucidum
by means of extraction using The beneficial effects of Triterpenoids on human health
have generated global interest in developing facile methods for its separation from Gan-
oderma Lucidum. In this article we provide the technology to produce Triterpenoids from
Ganoderma Lucidum by means of ultrasonic extraction for Triterpenoids from Gano-
derma Lucidum. This technology has produced products with Triterpenoids content
36.9%. Application of Triterpenoid compositions can be produced for functional foods

Keywords: Ganoderma Lucidum, Triterpenoid, ultrasound extraction

I. MO PAU cleotide, sterol steroid, axit beo, proteln
peptide va cac nguyén to vi luong, Voi cac
hoat tinh sinh hoc nhu chong xo vura dong
mach, chong viém, tang cuorng he mlen
dich, chong ung thu, khang khuan va vi rut,
bao v€ gan, chdng lao hoa... (Sanodiya et

Mot s6 nghién ctru cho thay nam linh
chi d6 (Ganoderma lucidum) cung cap mgt
luong dang ké cac chat co hoat tinh sinh
hoc, ndm linh chi chua hon 400 hop chat
bao gom: Triterpenoid, polysaccharide, nu-

' Vién Co dién néng nghiép va Céng nghé sau thu hoach
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al., 2009, Russell et al., 2006). Ba c6 hon
150 hop chat Triterpenoid dugc chiét xuat
dugc tir nam linh chi. Trong dé, c6 50 hoat
chét Triterpenoid chi duoc tim thdy duy
nhat trén ném linh chi. Vi thé, nm linh chi
duogc xac dinh va khang dinh 1a mot trong
nhirng loai thuc vat giau hop chét triter-
penoid nhat (Chang va Miles, 2004).
Triterpenoid tir ndm linh chi dupc xem la
nhom chét quan trong boi vi chung co kha
nang chong lai té bao ung thu’ tang cuong
su dung OXY, OXy hoa khtr cac goc tu do
trong co thé, chong lao hoa, giam huyét ap,
trc ché sinh tong hop colesterol, ting cu-
ong chitc ning gan (Sakai va Chihara,
1995). Nhiing 191 ich cua triterpenoid cho
thdy can phat trién cong nghé san xuat
triterpenoid phu hop. T két qua nghién
ctru ctia nhiém vu khoa hoc cong nghé cap
nha nudc, trong bai bao nay chiing to1 trinh
bay két qua nghién ciru cong nghé san xuat
triterpenoid tir ndm linh chi d6 & quy mo
san Xuat.

II. NGUYEN LIEU VA PHUONG
PHAP

2.1. Nguyén liéu

Nguyén liéu nam linh chi d6 (Gano-
derma lucidum) dugc thu hai tr trai nuoi
trong nim & Ba Vi — Ha Noi, cung cap dudi
dang tuoi.

Tat ca cac hoa chat sir dung trong
nghién ciru nay déu dugc dat tiéu chuan
chat luong ciia héa chat phan tich phong
thi nghiém.

Thiét bi siéu 4m TJS-3000 intelligent
Ultrasonic Generator V6.0 (do Cong ty
Hangzhou Success Ultrasonic Equipment
Co.,Ltd san xuét); H¢ théng chiét xuét hd
trg song siéu am quy mo 1000 lit (Vién Co
dién ndng nghi€¢p va Cong ngh¢ sua thu
hoach san xuét) (hinh 2); may do quang
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(Ultrospec 2000, Pharmacia Biotech).
2,2, Phuwong phap

- Xac dinh ham lugng triterpenoid
tong s6 (Lu et al., 2012):

Mau sau khi trich ly dugc loc va pha
lodng 10 lan, hut 0,2 mL mau di pha loang
vao 6ng nghiém, thém lan luot 13 0,2 mL
vannilin - acetate (10%), 1,2 mL HCIOy,
dun cach thuy va u ¢ 70°C trong 15 pht.
Sau 15 phut, cac 6ng nghiém dugc iy ra
lam mat trong 2 phut ethyl acetate dugc bo
sung sao cho tong thé tich 13 5 mL. Tong
ham lugng triterpenoid dugc phan tich dya
trén phuong phap quang phd so mau, do do
hap thu quang phd ¢ budc song 548 nm
(Luetal, 2012).

- St Iy 56 liéu:

Cac so liéu thi nghiém duogc xir ly
bang phan tich phuong sai (ANOVA) dé
xac dinh sy sai khac gitra cac gia tri trung
binh, cé y nghia vi do tin cay p <0,05. St
dung phan mém Statgraphics Plus, versoon
5.1.

II1. KET QUA VA THAO LUAN
3.1. Quy trinh céng nghé sin xudt
Triterpenoid tir ndm linh chi dé

- Thuyét minh quy trinh:

a. Chiét xudt hoat chdt sinh hoc tir nam
linh chi do:

1). Nguyén liéu: Nam linh chi d6 nguyén
lidu tuoi sach, khong bi méc, dat chi tiéu
an toan thuc phrflm vé vi sinh vat, kim loai
nang va Aflatoxin.

2). Xir Iy nam linh chi nguyén liéu: Nam
linh chi, dugc nghién nho lot qua sang kich
thude 1,8 mm.

3). Chiét xudt Triterpenoid: Nam Linh chi
nguyén liéu dd nghién (lot qua sang kich
thude 1,8 mm) dugc chiét xuat: Ty 1 dung
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moi ethanol 85 %/nguyén li¢u = 1 1/kg,
nhiét d¢ 50 °C/thoi gian 4 phut si€u am
cuong do 58 W/em?/tan s6 20 kHz.

4). Loc dich Triterpenoid chiét xudt: Sau
khi chiét xuét Triterpenoid tién hanh tach
ba nam linh chi, bd ndm Linh chi dwoc rira
bang ethanol 85 %/nguyén liéu = 1:1 (I/kg),
thu dich chiét xuit va dich rira dem loc
(qua mang loc 0,2 micron) thu dich Triter-
penoid chiét xuét.

b. Thu nhdn hoat chdt sinh hoc Triter-
penoid twr dich chiét nam Linh chi va tao
ché pham:

5). C6 dich Triterpenoid chiét xudt tao cao
Triterpenoid: Dich Triterpenoid chiét xuat
duoc ¢d & nhiét do 60°C/- 0,8 atm bing

thiét bi ¢6 thu hoi dung méi ethanol va
dugc cao Triterpenoid

6) Tron, tao hat, de va tao ché phcfm
Triterpenoid: Tt cao Triterpenoid thu dugc
phdi tron véi phu liéu lactose bang may
trén va tao hat, thoi gian khudy khoang 10
phat, duoc hoén hop Triterpenoid va ta
duoc, dua hon hop nay vao thiét bi tao hat
0,5 mm, dem say & nhiét d6 60 °C/- 0,8 atm
dén kho (d6 am khoang 3.5 %), duoc ché
pham Triterpenoid dat khoang 36,9 %
Triterpenoid.

7) Ché phdm Triterpenoid: Ché pham
Triterpenoid dang bot dugc bao gbi bao
quan trong tai nhdm ¢ nhiét d0 khoang
25°C.

Nguyén liéu namlinh chidé
(nguyén liéu twoi)

‘ Nghién ‘

1

Chiét véi ethanol

" ethanol 85%/nguyén liéu: 1 I/kg, siéu am 58
A 4

| Lfc

‘ Dich chiét ‘

L

l

‘ Co:

nhiét d6 60°C/-0.8atm ‘

ethanol ‘

Ché Triterpenoid

Hinh 1. So d6 quy trinh céng nghé san xudt ché pham Triterpenoid tir nguyén liéu nam
linh chi do
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3.2. Két qud sin xuit ché phim
Triterpenoid

Tir 500 kg nguyén liéu ndm tuoi san
xuat duoc 4,17 + 0,04 kg ché phém
Triterpenoid ¢é 36 90 £ 0,16%

n

Triterpenoid, Hi¢u suét thu nhan tao ché

pham Triterpenoid dat khoang 2,468 =+
0,074 % so voi trong luong kho ndm linh
chi nguyén liéu. San pham ché pham
Triterpenoid tao ra duoc danh gia chat
lwong va an toan thyc pham:

Cdc chi tieu Iy hoa:

Bang 1. Két qua cdc chi tiéu hod Iy ciia ché pham Triterpenoid

TT | Tén chi tiéu Pon vi tinh Két qua Phuwong phap thir
1 | Trangthai Cam quan Dang bot TCVN 6185:2015
2 | Mausac Cam quan Mau nau sang TCVN 6185:2015

mau sic

3 | Mui Cam quan Mui thom va vi dac trung cla TCVN 6185:2015

mui nam linh chi

4 | D6 Am % 3,50+ 0,04 NIFC.02.M.02
5 | Triterpenoid % 36,90+ 0,16 HPLC

- Két qua cdc chi tiéu vi sinh vdt va ham lwong kim loai ning:
Bang 2. Ket quda cdc chi tiéu vi sinh vdt, ham heong kim logi ndng va cdc chat khong

mong muon ciia cia ché pham Triterpenoid

1T Chi tiéu Pon vi Két Mtrc yéu cau Phwong phap thir
tinh qua | gidihan tdi da
cho phép

Cac chi tiéu vi sinh vat
1 | T6ng s6 vi khuan hiéu khi CFU/g KPH <10 TCVN 4884-1:2015
2 | T6ng s6 bao t&r nAm men- CFU /g KPH < 10? TCVN 8275-2:2010

moc
3 | Coliforms (370C/48 gi®) MPN/g | KPH | <10 TCVN 4882:2007
4 | E. Coli (370C/96 gi®r) MPN/g | KPH | Am tinh TCVN 6846:2007
5 | S. aureus (370C/48 gi®) CFU/g KPH <10 TCVN 4830-1:2005
6 | Cl.Perfringens CFU/g KPH <1 TCVN 4991:2005
7 | Salmonella (370C/48 gi®) CFU/25g | KPH Am tinh TCVN 10780-1:2017
8 | B.cereus CFU/g KPH <10 TCVN 4992:2005
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Cac chi tiéu ham lwgng kim

loai nang
9 | Ham lwong chi (Pb) mg/kg KPH <10,0 NIF.03.M.45(ICP-MS)
10 | Ham lwgng Asen (As) mg/kg KPH <5,0 NIF.03.M.45(ICP-MS
11 | Ham lwong Cadimi (Cd) mg/kg KPH <0,3 NIF.03.M.45(ICP-MS
12 | Ham lwgng thiy ngan (Hg) mg/kg KPH <0,5 NIF.03.M.45(ICP-MS)
13 | Ham lwgng déng (Cu) mg/kg KPH <5,0 NIF.03.M.45(ICP-MS)
14 | Aflatoxin ug/kg KPH <5,0 HPLC

Ghi chu: KPH — Khong phat hién (Nghia la dudi nghuong phat hién cua phwong phdp)

Sau khi danh gia chat luong ctia san pham
ché pham Triterpenoid, ching toi thiy san pham
dat chét lugng tdt, cac chi tiéu hoa 1y, vi sinh vat
déu phu hop véi tiéu chuan vé sinh an toan thuc

pham da dugc ban hanh.

- Ket qua so sanh san xudt ché pham Triterpenoid
voi chiét xuat Triterpenoid tir nam linh chi do

bang ho tro séng siéu am va khong sir dung song  Hinh 2. H¢ thong thiét bi chiét xuat

siéu am:

ho tro song siéu am quy mo 1000 [it

Bdng 3. So sanh céng nghé san xudt ché pham Triterpenoid sir dung chiét xudt Triterpe-
noid twr nam linh chi do bang hé tro song siéu am va khong sw dung song siéu am

Chi tiéu Pon vi Chiét xuat
siéu am 58 khong st dung song siéu am
W/cm?, 20 kHz
Kich thuwéc nguyén liéu mm 1,8 1,8 30
Ty 1&€ dung mdi Ethanol 85%/nguyén liéu lit / kg 1 1 3
Nhiét do chiét xuit oC 45+2,0 45 +2,0 98 +2,0
Thoi gian chiét xuit phit 4 4 180
Triterpenoid (% chit kho nguyén liéu) % 2,468+0,074 0,383+0,058 0,806+0,071

Két qua & bang 3 cho thay chiét xuat
bang song siéu am cuong do 58W/cm?2 véi
tan s6 20 kHz, & nhiét d6 45 + 2,0°C, ty 1é
dung moéi 1a ethanol 85%/nguyén liéu ndm
linh chi d6 1a 1 I/kg, chiét xuat trong 4 phut
cho dich chiét thu duoc ham luong Triter-
penoid dat 2,468+0,074 % chat kho nguyén
lidu; con phuong phép chiét xuat khong sir
dung séng si€u am, chiét xuit & nhiét do

TAP CHi CONG NGHIEP NONG THON SO 44

45 + 2,0°C, ty 1¢ dung moi la Ethanol
85%/nguyén liéu 1a 1 /kg, chiét xuat trong
4 phut thu dugc ham luong Triterpenoid
dat 0,383+0,058 %, chiét xuat khong sir
dung song siéu am ¢ nhiét do 98 + 2,0°C
(theo phuong phap truyén théng) chiét xuat
ty 1€ nude /nguyén licu (kich thude 30mm)
3 l/kg, thoi gian chiét trong 180 phit (3
gi0) cho dich chiét thu dugc ham lugng
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Triterpenoid dat 0,806+0,07% chat kho
nguyén liéu, cho thay trich ly khong sir
dung séng siéu am déu cho ham luong
Triterpenoid thap hon so véi trich ly &
cuong do si€u am 58w/cm? véi thoi gian
trich ly 4 phat cho ham lugng Triterpenoid
cao hon khoang 3,06 lan so véi trich ly
khong c6 siéu am trong 3 gio ¢ nhiét do 98
+2 °C, giam lugng dung mdi chiét xuat va
giam dang ké nhiét do chiét xuat. Cho thay
nang lugng song siéu am dem lai hi¢u qua
chiét xuat Triterpenoid tir ndm linh chi.
3.3. Ung dung ché pham Triterpenoid
cho sin xuit thue pham bio vé strc khoé

Trén co so cong thirc san xuat san
pham thyc pham bao vé strc khoé: vién nang
beta Glucan Triterpen, vién nang Triterpen G,
san pham tra hoa tan va d6 uéng (Nguyén
Puc Tién va céng sw 2015), chiung toi Gmg
dung ché pham Triterpenoid tao ra cho san
xuét thuc pham bao vé sirc khoé:

Ung dung ché pham Triterpenoid
cho san xuat vién nang beta Glucan
Triterpen: San pham vién nang beta Glucan
Triterpen voi cong dung: Giam tac dung
phu, nang cao héu qua hoa tri va xa tri, ting
cudng hé mién dich, dung cho nguoi chuan
bi, dang hoa tri, xa tri phuc hoi sau hoa tri,
xa tri; Thanh phan mdi vién nang 500 mg
chtra: 50 mg Triterpenoid tir ché pham
Triterpenoid, 150 mg Beta Glucan va ta
dugc vira du 1 vién; san pham vién nang
dugc dong gobi trong cac 1o nut kin, dan
nhin theo quy dinh. Két qiia san xuét vién
nang beta Glucan Triterpen & quy mo6 100
kg san pham/mé: San pham tao ra dat tiéu
chuan vé sinh an toan thuc phém da duoc
ban hanh va cho chat lugng 6n dinh: Dang
vién nang 500 mg, c6 mau sac 1a mau nau
sang, do am dat 3,5+ 0,25 %, c6 Triter-
penoid dat 10+ 0,28 % va B - glucan dat
30+ 0,05 %.
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- Ung dung ché pham Triterpenoid
cho tao san pham nudc udng (siro): San
pham san pham véi chic ning: Tang
cuong sic dé khang; Thanh phan:
Triterpenoid: 0,54 mg/g tir ché pham
Triterpenoid ctia nam linh chi, Beta Glucan
1,33 %, ché pham dong trung chiét xuat
1,00 %, ché pham Sam cau chiét xuat 1,00
%, ché phém Ba kich chiét xuat 1,00 %,
nude khir ion 43,76%, mat ong 50,00% va
duong co ngot chiét xuat 0,04 %; san pham
tra hoa tan dugc dong goi trong céc tii PE
hodc lo nut kin, ddn nhan theo quy dinh.
Két qua san xuat d6 udng ting cuong sirc
dé khang & quy mo 100 kg san pham/mé:
San phém tao ra dat v€ sinh an toan thuc
pham da duogc ban hanh va cho chat luong
6n dinh: Dang 16ng, c6 mau sic 1a mau be
sang, co Triterpenoid dat 0,54+ 0,02 mg/g
va f - glucan dat 1,33+ 0,04 %.

Hinh 3. San pham thwc pham bdo vé sikc
khoé (san pham vién nang Giai djc gan,
vién tang cuong hé mién dich va tra linh
chi hoa tan Tdy Bdc) dwoc sdn xudt véi
thanh phan Triterpenoid chiét xudt tir nam
linh chi

Ung dung ché pham Triterpenoid
cho san xuat vién nang Triterpen G: San
pham vién nang Triterpen G v&i chirc nang:
B gan, bao vé gan, ting cuong chirc ning
chuyén hoa & gan, gitp bao vé té bao gan,
gitip gia doc gan, dung cho ngudi roi loan
chirc nang gan; Thanh phan mdi vién nang
500 mg chira: 15 mg Triterpenoid tir ché
pham Triterpenoid, 30 mg Beta Glucan, 10
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mg cao Actiso va td dugc vura du 1 vién;
san pham vién nang dugc dong goi trong
cac lo niit kin, dan nhén theo quy dinh. Két
qua san xuat vién nang Triterpen G & quy
mé 100 kg san pham/mé: San pham tao ra
dat tiéu chuan vé sinh an toan thuc pham
da duoc ban hanh va cho chat lugng 6n
dinh: Dang vién nang 500 mg, c6 mau sac
12 mau nau sang, d6 am dat 3,6+ 0,17 %,
c6 Triterpenoid dat 30+ 0,39 mg % va 3 -
glucan dat 60+ 0,25 mg %.

- Ung dung ché pham Tr1terpen01d
cho san xuét tra hoa tan: San pham san
pham tra hoa tan “Linh chi Tay Bac” véi
chirc nang: Tang cudng strc dé khang va bo
gan; Thanh phan 3 gam tra chia: 4,32 mg
Triterpenoid tir ché pham Triterpenoid ctia
nam linh chi, 66,72 mg Beta Glucan tu
nam linh chi, 99,9 mg ché pham dinh ling
chiét xuat, 6 mg ché pham co ngot chiét
Xuat va ta dugc vira di 3 gam; San pham
tra hoa tan dugc dong goi trong céac tii PE
hodc lo nut kin, ddn nhan theo quy dinh.
Két qua san xuat tra hoa tan & quy mo 200
kg san pham/mé: San pham tao ra dat vé
sinh an toan thuc phém da duoc ban hanh
va cho chat luong on dinh: Dang bot, c6
mau sic 12 mau nau sang, do am dat 3,5+
0,28 %, c6 Triterpenoid dat 0,14+ 0,07 mg
% va B - glucan dat 2,22+ 0,05 mg %.

Cong nghé san xuit ché pham
Triterpenoid tir nam linh chi d6 nguyén liéu
tuoi da san xuat duoc ché pham
Triterpenoid g dung trong san xuat thyc
pham bao vé stc khoé: Vién nang beta
Glucan Triterpen; vién nang Trlterpen G,
tra hoa tan “Linh chi Tay Bac” va d6 uong
tang cuong suc dé khang. Cac san pham
nay di duoc ding ky tiéu chuan chat lugng
tai Cuc An toan thuc phém ~BoYtévada
dugc thuong mai hoa.

IV. KET LUAN
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Cong nghé san xuét ché pham Triter-
penoid tir ndm linh chi v6i quy mé 500 kg
nguyén liéu /mé, cho thay tiém ning sir
dung séng siéu 4m trong chiét xuat Triter-
penoid tir nam linh chi & cong nghé nay
hitu hiéu hon phuong phap chiét xut
thong thuong khong st dung séng siéu am
1a rat ngan thoi gian chiét va thu nhan
Triterpenoid tir nAm linh chi do. Ché pham
Triterpenoid tao ra dugc ting dung cho san
xuét thue phém bao vé strc khoé: San phém
vién nang beta Glucan Triterpen; San pham
vién nang Triterpen G, san pham tra hoa
tan “Linh chi Tay Bac” va d6 udng ting
cuong stre dé khang. Cac san pham nay da
dang ky tiéu chuan chat luong & Cuc An
toan thuc phadm — BO Y té va dugc thuong
mai hoa.
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