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KHOA HOC - CONG NGHE

THU'C TRANG CONG NGHE SAY VAI THIEU VA MO HINH SAY POI
LUU CUONG BUC SU DUNG NHIET GIAN TIEP TU NHIEN LIEU
SINH KHOI TAI KHU VU'C PHiA BAC

Nguyén Viin Thanh'
Nguyén Xuin Thanh'

TOM TAT:

Viéc iing dung cong nghé sdy sau thu hoach
dong vai tro quan trong trong kéo dai thoi gian
bdo quan, ndng cao gid tri gia ting cho san pham
vdi thiéu. Hién nay, phan lom co s¢ ché bién
van sir dung 1o dot truc tiép ding tac nhdn sdy
la khéi 1o, khién chdt heong san pham khéng on
dinh, hiéu sudt nang heong thap va phat thdi cao.
Nghién ciu nay danh gia thuc trang cong nghé
say dang dwoc sir dung tai cdc dia phwong khu
viee phia Bdc va thir nghiém mé hinh sdy doi luu
cuo‘ng burc s dung nhiét gian tiép tir sinh khoi,
cong sudt >3 tan nguyén lieu/me thiét ké dang mo
dun. Két qua cho thdy, véi san pham dat do am <
15%, muec tiéu hao nhién liéu la 1.345 kg cui/mé,
giam trén 25% chi phi nang heong va rit ngdn

Lich st bai bao

Ngay nhan bai: 15/12/2025
Ngay phan bién: 30/12/2025
Ngay duyét dang: 10/1/2026

17% thoi glan say (con 51 gio) so voi cac cong
nghé dang sw dung, san pham dat chdt heong cam
quan cao, khong dam khéi va dong déu nho phan
phéi khi va hoi leu tac nhén sdy 10 - 50% theo
giai dogn [1]. M6 hinh c6 chi phi dau t bang
40 - 45% hé sdy glan tlep a’ung lo hoi cung cong
sudt, dé van hanh va mé rong theo mé dun, phi
hop véi hé san xudt va hop tac xa. Két qua khcfng
dinh day la huéng cong nghé phit hop vé hiéu qua
nang lwong, moi truong va quy mé mua vu cho
viing vdi thiéu phia Bdc, dong thoi ¢é kha nang
mao rong sang cdc nong san khac nhw nhan, man,
mang, nghé va gung.

T khéa: Vii thiéu; nang luong sinh khoi:
doi hweu cudng birc; nhiét gidn tiép; hiéu qua
nang luong.

TECHNOLOGICAL INNOVATION IN LYCHEE DRYING USING BIOMASS FUEL
IN NORTHERN VIETNAM

ABSTRACT

The application of drying technology plays
a crucial role in extending storage time and
increasing the added value of lychee products.
Currently, most processing facilities still employ
direct-firing dryers in which the drying agent
is combustion flue gas, resulting in unstable
product quality, low energy efficiency, and high
emissions. This study evaluates the current drying
technologies used in northern lychee-producing
regions and presents the experimental results of
a forced-convection drying model using indirect
heat from biomass, with a processing capacity of
over 5 tons of fresh material per batch. The results
indicate that, for a final moisture content of < 15%,
fuel consumption reaches 1,345 kg of biomass per
batch, reducing energy costs by over 25% and
shortening the drying duration by 17% (down to

1

51 hours) compared to existing technologies. The
dried product exhibits high sensory quality, no
smoke contamination, and improved uniformity
due to controlled airflow distribution and 10-50%
staged exhaust recirculation. The investment cost
of the model is 40-45% of an equivalent indirect-
steam drying system, with simple operation
and modular scalability, making it suitable for
household and cooperative-level processing. The
results confirm that biomass-based indirect drying
is an energy-efficient, environmentally friendly,
and seasonally appropriate solution for lychee-
producing regions, with potential applicability to
other agricultural products such as longan, plum,
bamboo shoots, turmeric, and ginger.

Keywords: Lychee; biomass energy; forced
convection drying; indirect heating; energy

efficiency.

Trung tam Thiic ddy phdt trién thi truong khoa hoc va cong nghé

Email lién hé: vanthanh.satitech@gmail.com
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KHOA HOC - CONG NGHE

1. GIOI THIEU

Vai thiéu 1 mot trong nhirng san pham
néng san dic trung ctia khu vie phia Bic
Viét Nam, dugc trong tap trung chu yéu
tai cac tinh Bac Giang (nay la Bac Ninh),
Hai Duong (nay la Hai Phong) va Hung
Yén. Theo Bo Nong nghiép va Phat trién
nong thon (nay la Bo Nong nghiép va Moi
truong), nién vu 2025, tong san lugng vai
thidu toan qudc ude dat trén 300.000 tin,
trong d6 riéng Bac Giang chiém hon mot
nua [2]. Do dac tinh mua vu ngén, d6 am
qua cao va kha nang bao quan sau thu
hoach con han ché [7], phan 16n san lugng
vai thiéu twoi phai tiéu thu trong thoi gian
ngan, dan dén bién dong gia va that thoat
dang ké sau thu hoach. Vi vay, viéc ng
dung cong nghé siy va ché bién sau thu
hoach c¢6 ¥ nghia quan trong nhim kéo
dai thoi gian bao quan, 6n dinh thi truong
va nang cao gia tri gia ting cho san pham
vai thiéu.

Tuy nhién, do han ché vé kha ning
dau tu thiét bi, nang lyc van hanh va tiép
can cong ngh¢, cac co so ché bién tai dia
phuong hién V?ln str dung chu yéu cac mo
hinh sdy truyén thong, thu cong. Qua qua
trinh khao sat cho thdy cac md hinh say
truyén thong chiém trén 80% tai mot sb
dia phuong trong vai thiéu khu vuc phia
Bic. Cac md hinh ndy ¢ hiéu suat ning
luong thap, kha ning kiém soat nhiét - am

chua 6n dinh, dan dén chénh 1éch chat
luong gitta cac mé sy, san pham dé bi 4m
khoi va suy gidm gia tri cam quan.

Nhitng han ché trén dit ra yéu ciu can
thiét phai d6i méi cong nghé sdy theo
huéng nang cao hiéu suat ning lugng, cai
thién tinh 6n dinh chat lugng san pham
va bdo dam yéu cau vé sinh an toan thuc
phém, dac bi¢t trong bdi canh cac dia
phuong dang thic day san phém vai thiéu
tham gia chudi gia tri ché bién sau va
xuat khau.

2. THUC TRANG CONG NGHE
SAY VAI THIEU HIEN NAY

2.1. Cong nghé sdy stk dung lo dot true
tiép (1o vi ngang/truyen théng)

Cong nghé sdy vai thiéu st dung 10 d6t
tryc tiép hién dang duoc ap dung pho bién
tai cac ho gia dinh va hop tac xa ché bién
quy mo nho & khu vuc phia Bic. Budng
sdy thuong duoc xay bang gach, phia dudi
bd tri budng dbt st dung than bun lam
nhién liéu. Khoi noéng sinh ra tir budng
d6t duoc dan truc tiép vao khoang sdy va
tiép xtc v6i nguyén liéu, ban dau ¢ dang
chum, sau d6 dugc rii toi thanh dang qua
roi theo timg giai doan sdy. Tac nhén sy
vira mang nhiét, vira chtra san pham chay
(CO, CO2, SOz, bui min), truyén nhiét cho
qua vai thong qua dbi luu ty nhién hoic
cudng buec.

Hinh 1. Sdy vi ngang sir dung 16 dot truec tiép tai co so sy vdi thiéu
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Uu diém:

- Cau trtic don gian, d& xay dung tir vat
liéu san co tai dia phuong.

- Chi phi dau tu ban dau thap, phi hop
vo1 hd gia dinh hodc co s& quy mo nhd.

- Véan hanh khéng yéu cau k¥ thuat cao.

Nhuwoc diém:

- T4c nhén sdy mang khoi tiép xuc truc
tiep voi qua vai, gdy am khoi, bién mau
va anh hudéng dén mui vi, lam giam gia tri
cam quan.

- Phan b nhiét khong dong déu, chat
luong san pham khéac nhau gitta cac khay
va gitra cac mé [5].

- Khong c6 hé thdng giam sat va diéu kh-
1én thong s6 nhiét do, do am va luu lugng
tdc nhan say, khoi thai thoat lién tuc, gay
that thoat nhiét, lam tang ti€u hao nhién
liéu; van hanh dya vao kinh nghiém.

- Cuodng d6 lao dong thu cong cao, can
dao liéu nhi€u lan dé han ché kho khong
deéu hodc chay canh.

- Phat thai bui va khi doc (CO, SO»),
anh huong dén suc khdée va moi truong
xung quanh.

Nhan xét: Cong nghé siy dbt truc tiép
dap ung yéu cau chi phi thap va dé trién

khai, tuy nhién han ché 16n nhat ndm &
chat lugng san pham khong 6n dinh, hiéu
suat ning luong thip va tac dong moi
truong cao. Pay 1a dong luc khién cac
co so ché bién c6 xu hudng chuyén sang
cong nghé sdy gian tiép dé dam bao chat
lwong va hiéu qua san xuat.

2.2. Cong nghé¢ sy gidn tiép sir dung
nhiét tir lo hoi

Tai mot sb co so ché bién quy mo trung
binh, hé théng sdy dugc cai tién theo
hudng tach rdi tic nhan sdy va dong khoi.
Nhiét dugce tao tir 10 hoi dbt cui, than hodc
thanh nhién liéu dé sinh hoi bdo hoa, sau
d6 truyén qua bo trao doi nhiéttrude khi
cip vao budng sdy. Nho d6, khi nong sach
di qua 16p qua ma khong tiép xuc truc tiép
v6i khoi 10, gitp cai thién dang ké chat
lwong san pham so véi phuong phap say
d6t truc tiép. Mot dic diém dang cha y
1a nhiéu co so st dung cung hé thong 10
hoi cho nhiéu loai san pham khac nhau
trong nam (nhu dugc liéu, ndng san, hoa
qua sdy), do d6 thiét ké budng sy va ché
dd van hanh thuong ¢ dang “da nang”
va chua duoc tdi uu riéng cho dac tinh
am - ciu trac - khéi luong riéng cua qua
véi thiéu.

Hinh 2. Hé thong sdy vai thiéusir dung nhiét tir 16 hoi
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Uu diém:

- Chat luong cam quan san pham 6n
dinh: khong 4m khoi; mau va huong tu
nhién dugc bao toan t6t hon; dép ung yéu
cau vé sinh an toan thyc pham.

- Kha nang diéu chinh va duy tri nhiét
do tot hon so voi 10 dot truc ti€p, cho phép
ki€m sodt tién trinh sy theo céac giai doan
mot cach on dinh.

-Giam phat thai khéi bui trong budng
sdy, moi truong lam vi€e sach hon, it anh
huong dén strc khoe ngudi van hanh.

- C6 thé st dung cho nhiéu loai san
pham quanh ndm, nang cao hi€u qua khai
thac thiét bi tai cac co sé ché bién quy mo
trung binh.

Han ché:

- Chi phi diu tu ban dau va chi phi
bao tri h¢ thong 10 hoi tuwong doi cao, yéu
cau ha tang phu tro va khong gian lap dat
phu hop.

- Nguoi van hanh 16 hoi phai ¢6 ching
chi van hanh an toan[8], di€u nay gay kho
khan trong mé rong va nhan rong mé hinh
O cac co so ché bién ho gia dinh hodc hop
tac xa nho.

- Téc nhan siy thuong diéu chinh theo
kinh nghiém, khong dua trén ngudng do

MAY SAY DIEN
CONG NGHE CAD

! BC:HONG GIANG
0333 345 300

am t6i wu, dn dén tiéu hao nhién liéu ting
va thoi gian sdy kéo dai.

- Dong khi trong budng sdy phan bd
chua dong déu; ton tai vung qua nong va
vung thiéu nhiét, din dén chénh léch chat
luong gitta cac khay va giam hi¢u qua st
dung nang luong tong thé.

Nhan xét:Cong nghé sdy gian tiép bang
10 hoi giai quyét dugc nhuoc diém am
khoi cua 16 dét truc tiép va phu hop véi
co sO ché bién sdy nhiéu loai san pham
quanh nim. Tuy nhién, dé t6i vu cho san
xuét vai thiéu quy mé lén trong mua vu,
can cai tién theo hudng: toi wu dién tich va
hé sb truyén nhiét ciia bd gia nhiét; thiét
1ap chién lugce hoi lvu tac nhan séy theo
ngudng d6 am; toi wu phan phdi dong khi
trong budng say.

2.3. Cong nghé siy sit dung ndng
lwong dién/dién tro

Cong nghé sdy dién str dung ning luong
nhiét 1a dién, ph?m 16n str dung dién tro gia
nhiét dién dé tao ra tac nhan séy sach. H¢
thong thuong dugc trang bi bo diéu khién
tu dong, cho phep cai dat va theo doi cac
thong sb nhiét do, do am va thoi gian theo
tung giai doan, giup qua trinh say duogc
thuc hién 6n dinh va lap lai.

Hinh 3. Thiét bi scfy vai thiéu sir dung nang luwong nhiét/dién tro
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Uu diém:

- Tac nhan say sach, khong am khoi, gia
tri cam quan (mau, mui, vi) cia san pham
duoc bao toan tot.

- Piéu khién tu dong chinh xac cac
thong s6 nhiét - am, phu hop vdi yéu
cau chat lugng cao va quy trinh say tiéu
chuan hoa.

- Méi truong lam viéc sach, gﬁn nhu
khong phat thai bui va khi doc, dé bo tri
trong khu vuc dan cu hoac co s nho.

Han ché:

- Chi phi van hanh cao, do gida dién
thuong pham 1on, dac biét trong mua vy
san lugng cao.

- Cong suit va quy md siy nho dén
trung binh, khé mé rong néu khong nang
cap 16n nguodn dién.

- Yéu ciu ha tang cdp dién 16n dé nhan
rong dong loat, gdy kho khan cho trién
khai dién rong.

CEANT GEDI LT THEHES

R KM EHE

Nhdn xét: Céng ngh¢ séy dién phu hop
cho co s¢ nho, san pham gié tri cao, hodc
thir nghiém chat luong tiéu chudn hoa. Tuy
nhién, chi phi van hanh l6n va han ché vé
cong suat khién cong nghé nay khong phu
hop lam giai phap chu dao tai cac vung
nguyén li¢u vai thi€u c6 san lugng 16n va
mua vu tap trung Vi Véy, can xem xét cac
giai phap su dung ngudn nang luong ré
hon va 6n dinh hon, dac biét la sinh khéi
san c6 tai dia phuong.

2.4. Cong ngh¢ sdy bom nhigt/sdy lanh

Cong nghe sy lanh str dung bom nhiét
ket hop v61 hé thong khir 4m tuan hoan
dé tao ra tac nhan sdy co nhiét do thap
(35-55 °C) va do Am thap duoc diéu khlen
chinh xac. Khong khi &m trong budng say
duogc tuan hoan lién tuc qua dan lanh dé
tach am, sau d6 duoc gla nhiét nhe trudc
khi quay tr¢ lai budng say. Nho' qua trinh
lam kho tir tir & nhi¢t do thap, cau trac mo
thit qua vai duoc bao toan, sac t6 tu nhién
6n dinh, han ché hién tugng hoa nau hay
co rat manh.

Hinh 4. Hé thong sdy lanh/bom nhiét sir dung trong ché bién vdi thiéu

Uu diém:

- Chét luong cam quan san pham rat
cao: ¢o thé diéu chinh mau vang hoic
do nau tu nhién dugce bao toan, ciu tric
thit qua dai va bong, huong vi dac trung
khong bi bién dbi.
(0|

- Quy trinh sy 6n dinh va c6 kha ning
tai 1ap, dé chuan hoa chat lugng san pham
phuc vu thi truong cao cap hodc xuat khau.

- Mo6i truong van hanh sach, khong phat
thai khoi bui hay khi doc hai.

Han ché:
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- Chi phi dau tu thiét bi cao, yéu cau h¢
thong cach nhiét va cach am tot.

- Chi phi dau tu 16n, tiéu thu dién ning
16n, dan dén chi phi van hanh cao.

- Cong suat say thip va thoi gian sdy
kéo dai, do d6 khong phu hop v6i nhu cau
san luong 16n trong mua vu tap trung.

Nhan xét:Cong nghé say lanh cho chat
lugng san pham ¢ mirc cao, dic biét phu
hop v&i cac phan khuc gia tri cao va don
hang xuét khau. Tuy nhién, chi phi dau tu
va van hanh 16n va han ché vé niang suat
khién cong nghé nay khong phu hop lam
giai phap chu dao cho cac vung nguyén
liéu vai thiéu c6 san luong 16n theo
mua vu.

2.5. Nhin xét tong hop

Qua phan tich cac cong nghé sy vai
thiéu hién dang duoc str dung tai khu vuc
phia Bic cho thiy: cong nghé siy str dung
10 dot lay nhiét tryc tiép c6 wu diém chi
phi dau tu thap va dé trién khai, tuy nhién
chat luong san pham thap, khong on dinh,
hiéu suat ning luong thap va tac dong moi
truong 16n. Cong nghé siy gian tiép bang
10 hoi cai thién dang ké chat luong cam
quan, song chi phi dau tu kha cao,hiéu
qua str dung ning luong va do dong déu
san phém van phu thudc nhiéu vao thiét
ké bo trao doi nhiét va phuong thirc hoi
luu tac nhan sdy. Trong khi d6, cac cong
nghé sdy dién tré va sdy lanh cho chat
lugng san pham cao, nhung chi phi dau
tu va chi phi van hanh 16n, dong thoihan
ché vé ning suét khién ching kho phu hop
v6i mo hinh ché bién vai thiéu theo mua
vu tap trung.
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Pang luu ¥, cac dia phuong trong vai
thiéu tai khu vuc phia Bic hién ¢6 nguén
sinh khbi phong pht va gia ré tai chd, nhu
dau miu bd (dau mau gb boc), cui vai/
nhin sau tia canh, cui ép [3], ¢6 thé cung
cap ngudn nhiét on dinh véi chi phi thap
hon dang ké so véi dién hodc nhién lidu
hoa thach. Pay la loi thé ty nhién ma qua
trinh d6i mé&i cong nghé sdy can khai thac.

Nhu vay, cac cong nghé ung dung hién
hanh khong ddng thoi dap ung dong thoi
cac yéu cau vé: (i) chat luong thwong
pham 6n dinh, (ii) hiéu qua nang lugng va
(iii) nang suét theo mua vu.

Do d6, hudng tiép can phu hop 1a doi
m&i cong nghé sdy theo nguyén 1y sir dung
nhiét gian tiép tir sinh khi, két hop tdi wu
b¢ trao doi nhiét, diéu khién héi luu tac
nhan sy theo ngudng 6 4m va phan phoi
dong khi trong budng sy, nham dat hiéu
qua toan dién vé chét luong san pham,
nang lugng va moi truong.

3.MOHINHSAYDPOILUUCUONG
BUC SU DUNG NHIET GIAN TIEP
TU NHIEN LIEU SINH KHOI

3.1. Gioi thiéu mo hinh

Trén co s& cac phén tich tai phan trén,
cung v6i loi thé vé ngudn sinh khéi sin
c6 va gia thanh thap tai dia phuong (dau
mau bd, cli vai/nhan sau tia canh, dim gb
rimg trong, cui ép), nhom nghién ctru cia
Trung tim Thic day phat trién thi trudng
khoa hoc va cong nghé di thiét ké, ché
tao va trién khai thir nghiém mé hinh siy
sir dung nhiét gian tiép tir nhién liéu sinh
khéi voi quy md > 5 tan nguyén heu/me
nham dép tng dong thoi cac yéu cau vé
chat luong san pham, hiéu qua ning luong
va ning suat theo mua vu.
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Hinh 5. M6 hinh sdy sir dung nhiét gidn tiép tir nhzen liéu sinh khoi [1]

M6 hinh gdém cac cum hlet bi chinh:
Buong dot sinh kh01 hiéu suét cao, cung
cap nguon nhiét on dinh; B trao d6i nhiét
dang ong chum, dam bdo tach biét hoan
toan khoi 10 va tac nhan siy; Budng séy
d6i luu cudng buc c6 bd phan phan phbi
khi, giap dong déu nhiét va 4m trong toan
b khoang say [9], [10]; H¢ thong hoi luu
tac nhan say duoc diéu khién theo chi sd
dd 4m cta khi thai, nhim giam that thoat
nhiét va tdi wu tiéu hao nhién liéu; Cum
diéu khién tu dong theo cac tham sb nhiét
do, d6 am va luu lugng gi6.Tac nhan
sdy khong tiép xtc truc tiép voi khoi 10,

nh¢ do tranh duoc hién tugng am khoi,
dong thoi bao toan mau sac, mui vi va
cau trac mo thit dic trung cta vai thiéu,
g6p phan nang ty 16 san pham dat chuin
thuong pham.

3.2. Két qud thir nghigm mé hinh

Thr nghiém mé hinh duoc tién hanh
trong diéu kién nguyén lidu 1a vai thidu
tuoi ¢6 do am khoang 80%. Vi nhiét do
tac nhan sdy duy tri thoi gian 16n trong
khoang 75°C phu hgp véi khoang nhiét
d6 toi vu cho sdy vai thiéu [6], két qua thu
duogc nhu sau:

Bing 1. Két qua thir nghiém mo hinh say vdi thleu s dung nhiét gidn tiép tir nhién ligu
sinh khoi cong sudt > 5 tin nguyén lzeu/me [1]

Théng s6 danh gia Két qua So sanh véi cong nghé hién dang sir dung
P06 am nguyén liéu dau vao 79-80% Khong thay doi (dic trung nguyén lidu)
D6 am san pham sau siy <15% Khong d6i (quy vé cung do am)
Nhiét do tac nhan séy
(thoi gian duy tri 16n nhét) 75 £2°C ~On dinh hon siy dét truc tiép, twong duong
say su dung 10 hoi.
Thoi gian sdy 51 gio Giam 17% thoi gian so véi sdy dot sir dung
10 hot; giam 27% so voi cac cong nghé say khac
Ty 1& hdi luu tic nhan sdy 10-50% Cac m6 hinh hién tai hdu nhu khong c6 hoi luu
(tuy tung giai doan)
Tiéu hao, chi phi nhién li¢u 1345 kg cui/mé Giam trén 25% chi phi nang luong so voi cac
5 tan nguyén li€u | cong nghé st dung say vai hién tai
Chéat lwong cam quan Cao Tuong duong sy dién va sdy 10 hoi, vuot
trdi so voi say dot truc tiep
Mirc d6 dong déu san pham Cao Vuot trdi so v6i 10 vi san va 16 hoi chua t6i
uu dong khi
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Hinh 6. M4t s6 hinh anh trong qud trinh thir nghiém [1]

Nhdn xét: Mo hinh say gian tiép str dung
sinh khéi quy mo >5 tan/mé cho thay kha
nang dap g dong thot cac yéu cau cot
161 ctia ché bién vai thiéu theo muia vy, bao
gom: Gitr chat luong cam quan san pham
& muc cao, khong bi 4am khoi, mau sic va
huong vi dac trung duogc bao toan; giam
dang ké chi phi ndng luong nho tan dung
nguon sinh khoi san co tai dia phuong va
co hoi luu tac nhén say dam bdo do dong
deu chét luong san pham, nho truong nhiét
- 4m dugc kiém soat 6n dinh; phu hop véi
san lugng 16n trong thoi gian thu hoach
tap trung, dap ung yéu cau nang suét tai
cac vung nguyén liéu trong diém.

3.3. Kha nang wng dung va nhdn rong

Két qua thu nghiém cho thay mo
hinh say st dung nhiét glan tlep tor sinh
khoi dap ung dong thoi yeu cu vé chat
luong san pham hiéu qua nang luong
va néng suat theo mua vy, do d6 cé kha
nang ung dung va nhan rong tai cac
vung nguyén li¢u vai thiéu tap trung
nhu: Bac Ninh, Hung Yén, Hai Phong,
Pha Tho,.

Thw nhat nguon sinh khdi dia phuong
nhu dau mau bo cui vai/nhan sau tia canh,
dam gd rung trong va cui ep co trir luong
6n dinh, dé thu gom va gia thanh thap,
g1up giam dang ké chi phi nang luong so
voi1 st dung dién hoac than.
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Thir hai, m6 hinh c6 chi phi dau tu hop
ly, chi bang khoang 40-45% chi phi dau
tu cia hé théng sdy gian tiép str dung 10
hoi ¢6 cung cong suat Bén canh do, hé
thong khong yeu cau chung chi van hanh,
nho tac nhan say dugc tao ra qua bg trao
doi nhiét tach bi¢t hoan toan véi khéi 10,
phu hop voi ho san xut, hop tac xi, co sé
ché bién nho va vira,

Thik ba, thiét ké déi luu cudng birc két
hop héi luu tac nhan say theo ngudng do
am giup phan b nhi¢t - am dong déu trong
toan bo budng say, nhd d6 chat lu’ong san
pham on dinh giita cac khay va gilia cac
me, giam hién tugng kho mép - am 161 von
phd bién 6 10 truyen théng.

Thir tw, két cdu dang mo dun cho phép
mo rong linh hoat strc chtra tuy theo san
luong mua vu va diéu kién mat bdng cua
co sO ché bién; quy trinh van hanh da
duoc chuan hoa, giam phu thudc vao kinh
nghiém thu cong.

Nho cac dic diém trén, mo hinh siy
gian tiép sir dung nhiét tir sinh khéi 'khong
chi nang cao chat lugng thuong pham, ma
con giam chi phi nhién li€u trén 25%, va
giam chi phi dau tu ban dau, 13 giai phap
kha thi de nhén rong trong diéu kién san
xuét thuc té tai cic ving nguyén liéu vai
thidu ciing nhu cac loai nong san khac.
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4. KET LUAN

Vai thiu 13 san phdm mang tinh mua vu
cao, vi vy cong nghé sy giit vai trd quan
trong trong viéc kéo dai thoi gian bao quan,
6n dinh tiéu thu trong mua vu thu hoach
tap trung va nang cao gia tri thuong mai
ctia san pham. Tuy nhién, khao sat thyc té
tai cac tinh tréng vai thiéu khu vuc phia
Bic cho thiy cac cong nghé say truyen
thong hién nay van duoc sir dung pho bién
nhét, con ton tai nhiéu han ché, gom: hi¢u
suat str dung ning luong thap, kho kiém
soat truong nhiét - am, san phém dé bi am
khoi, chat lugng khong dong déu va phat
thai I16n ra moi truong [4]. Cac cong nghé
sdy hién dai hon nhu 10 hoi, dién tré hay
séy lanh tuy cai thi¢n chat lugng cam quan
nhung lai doi héi chi phi dau tu hodc van
hanh cao, déng thoi han ché vé kha ning
mo rong theo san lugng mua vu.

Trong bdi canh dé, giai phap d6i méi
cong nghé sdy theo hudng sir dung nhiét
gian tiép tir sinh khdi két hop hoi luu
tac nhan sdy va diéu khién ty dong duoc
chtng minh 13 phu hop véi diéu kién ving
nguyén liéu vai thiéu khu vuc phia Bic.
Mo hinh thir nghiém quy mé trén 5 tan
nguyén liéu/mé cho két qua:

TAI LIEU THAM KHAO

[1] Trung tim Thuc ddy phat trién thi
truong KH&CN. Béo cdo tong hop két
qua thuc hién nhiém vu KH&CN cép
BO: Nghién citu, thiét ké, ché tao va thi
nghiém hé thong say vdi thiéu sir dung

nhiét gidn tiép tir nhién liéu sinh khoi.
Ha Noi, 2025.

[2]https://hanoimoi.vn/san-luong-
vai-thieu-nien-vu-2025-tang-
khoang-30-701729.html

[3] Tap chi Coéng Thwong. Tran Quang

- San pham dat chat lugng cam quan
cao, khong am khoéi, mau sdc va huong vi
dac trung dugc bao toan.

- Hi€u qua nang lugng duoc cai thién,
véi tiéu hao nhién li€u giam hon 25% so
v6i cac cong nghé say hién tai dang duoc
su dung.

-Po dong déu chat lwong dugc nang cao
nhokiémsoatnhiét-amvaphanphdidongkhi
cudng buc.

- Chi phi dau tu hop 1y, chi bang khoang
40-45% hé théng say gian tiép su dung 1o
hoi ciing cong suat, khong yéu cau ching
chi van hanh, phu hop véi ho san Xuat,
hop tac x3 va cum ché bién.

C6 thé thay cong nghé sy gian tiép sir
dung sinh kh01 khong chi dap tng duge
cac yéu cau vé chat luong, nang luong va
quy mo6 mua vy, ma con khai thac hi¢u qua
nguon sinh khéi sin co tai dia phuong, 1a
giai phap kha thi dé trién khai rong rai
tai cic ving trong vai thiéu khu vuc phia
Bic. Pong thoi, cong nghé nay ¢ thé mo
rong ap dung cho cac loai qua, nong san
khéc nhu nhan, man, mang, ngh¢, gung.
Két qua thuc nghiém tao co s& cho vige
hoan thién quy trinh van hanh chuan va
xay dung mo hinh nhan rdng tai cac vung
nguyén liéu tip trung.

Huy, Pham Van Nam. Nguon sinh khoi
tai Viét Nam va tiém ndng nang heong tir
phu pham néng nghiép. 2022.

[4] Tap chi Khoa hoc & Cong nghé (PH
Thai Nguyén). Nguyén Birc Loi, Tran
Pirc Trung. Nghién ciu sdy néng san
bang tac nhan khi néng — phan tich chdt
lwong va tieu hao nang luwong. 2019;
207(18): 85-92.

[5] Tran Nhu Khuyén, Pham Dtc Nghia,
Hoang Xuan Anh va nnk (2012). Mgt s6
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két quad nghién civu thiét ké hé thong thiét  [8] Bo Lao dong — Thuong binh va Xa hoi.

bi sdy vai qua theo phwong phdp phoi OCVN 01:2008/BLPTBXH: Quy chudn

hop doi huu va birc xa nhiét. Tap chi K§ ky thudt quéc gia vé an toan lao dong

thuat & Cong nghé, 10(3). doi véi noi hoi va binh chiu dp lee. Ha
[6] Nguyén Vin Dat (2018). Tink tocn thiét ~ NO1, 2008.

ké buong sdy dé sdy qua vai nang suat [9] FAO. Post-harvest management of

300 kg/mé. Luan van PHBK Ha Noi. litchi and longan. Food and Agriculture
[7] Vién Khoa hoc Nong nghiép Viét Nam Organization, 2016.

(2021). Nghién ciru bdo qudn va ché [10] International Energy Agency (IEA).

bién qud vdi va nhan sau thu hoach. Tap Biomass for heat and industrial

chi KHNN Viét Nam s6 18(3). processes — Technology report, 2022.
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NGHIEN CUU ANH HUONG CUA YEU TO THU HOACH VA SO CHE
PEN CHAT LUQNG VA THOI GIAN BAO QUAN THAO QUYET MINH
(SEMEN SENNAE TORAE)

Nguyén Thu Huyén
Phan Thij Thu

Pao Vian Nui
Nguyén Ba Hung
Lé Thi Thu

Cu Thi Hing
Nguyén Viin Diing
Tran Pai Hai

TOM TAT

Nghién ciu danh gia anh huong cia qud trinh
so ché, xir Iy: ¢ gia thu hdi, bién phdp thu hdi
lam kho va bdao quan dén chat lwong duoc liéu
Thao quyét minh (Semen Sennae torae) sau thu
hoach nham déanh gid anh hieong so ché bao qudn
dén chdt heong dwoc lidu sau thoi gian bdo quan.
Thi nghiém dwoc bo tri sir dung dnh huong ciia
cac do gia thu hai khac nhau, cach so ché, lam
khé diwoc liéu bang phwong phdp sy nhiét va sdy
bom nhiét. Két qua nghién ciru chi ra rang do gia
thu hai 70% va i dong dwoc liéu thao quyét minh
2 ngay sau dé lam khé bang phoi nang ¢ nhiét dé
30-32 °C duy tri ham lwong hoat chdt aurantio-

Lich sir bai bao

Ngay nhan bai: 15/12/2025
Ngay phan bién: 30/12/2025
Ngay duyét dang: 15/1/2026

obtusin. Lam khé dwoc liéu bang phiong phdp
sdy nhiét & 45 °C thudn loi va dam bdo chdt leong
duwoc lieu. Thdao quyét minh bao quan o nhiét do
thwong chat heong sau 12 thing bdo qudn bao
g6i bang bao bi PE day 0,02 mm, déan kin ddnh
gid chat lwong cia thio quyét minh c¢é dé am
sau bao quan dat 12,0%, cam quan hat co mau
den sam, bong, khong c6 con tring gdy hai, ham
lwong hoat chat aurantio-obtusin dat 0,18% (dat
tiéu chudn dwoc dién Hong Kéng va diwge dién
Viét Nam V).

Tw khéa: Ham luwong hoat chdt aurantio-
obtusin, thao quyét minh, sdy doi leu

RESEARCH ON TREATMENT PRELIMINARY METHODS AND STORAGE ON
QUALITY AND STORAGE OF SEMEN SENNAE TORAE

ABSTRACT

The effect of the preliminary processing and
handling process: harvesting age, harvesting
method, drying and preservation methods on the
quality of the medicinal herb Senna tora (L.) Roxb
postharvest was studied. The experiments used
determine harvest time, evaluate the pretreatment
and storage of Semen Sennae torae. Seed of
Senna tora (L.) Roxb. were dried by convection
drier was preserved ambient temperature. The
results showed that harvest time was 70% ripe
fruits. Incubating for 2days and using Convection
drier was convenient and keeping the sensory

quality and retaining aurantio-obtusin content in
Semen Sennae torae. The method of preserving
Semen Sennae torae the after 12 months by PE
0,02mm, sealed at room temperature maintained
better quality than the
appearance dark black, shiny, without insects
adults, moisture content: 12.0%, active ingredient
content aurantio-obtusin reaches 0.18% (attained

control:  Sensory

Hong Kong pharmacopoeia and Vietnamese
pharmacopoeia V standards).

Keywords: Aurantio-obtusin content, cassia
seed, convection drying

* Trung tam nghién ciru tr(fng va ché bién cdy thuéce Ha néi, Vién Duoc liéu, Ngoc Hoi, Thanh Tri, Ha Néi

Email: phanthuvdl@gmail.com]
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1. PAT VAN PE

Cay thao quyét minh [Senna tora (L.)
Roxb.; Syn. Cassia tora L.], ho Dau
(Fabaceae) thuong phén b6 ¢ ving nhiét
ddi chu My, chiu A, chau Phi, Australia.
Tai Viét Nam, Thao quyét minh phan bo
rong rii khic ca nudc, dac biet nhiéu nhét
& Thai Binh va Bac Giang va trir nhiing noi
6 dd cao trén 1000m. Thao quyét minh la
cdy wa sang, khi hiu nhiét doi nong am.
Duogc liéu thao quyét minh (Semen Sennae
torae) st dung hat tir qua chin da phoi hay
sdy kho (Do Tt Loi, 2004)

Dugc ligu thao quyét minh 6 chira nhleu
thanh phan héa hoc nhu chat nhay, chat
béo, protid, crysophanola altraglucozit,
aurantio-obtusin, mau tuy nhién, tamin,.
Do d6 thao quyét minh la mot loai du:orc
liéu dugc str dung rong rai dé chita viém
loét. Cay thao quyet minh dugc phat hi¢én
rat hitu ich trong vi¢c chira lanh céc 10i
loan vé gan. Ciy nay cho thiy kha nang
chong oxy hoda, doc tinh khang nguyén va
chat bao vé gan dugc phén lap 1 ononitol
(mot loai glycoside) (Bushra Sultana, va
cong su, 2018).

Cay trong vao muia xuan va thu duoc liéu
vao khoang thang 9-11 khi qua chin. Dugc
liéu thao quyet minh sau khi thu hoach,
phoi kho qua cho vao bao tai, dap cho nat
v0, 13y ra sang sdy vo lay hat, tiép tuc - phoi
kho. Trude khi dung, can tién hanh ché blen
tiry theo myc dich cua viée sir dung (D4 Tt
Loi, 2004); bo Huy Bich va cs (2004). Hat
thdo quyét minh tréng tai Trung quoc duoc
thu hoach vao mua thu, khi qua dau chuyén
sang mau nau den thi tién hanh thu hoach
tung dot. Dot cudi dung liém cit toan bo
cdy, mang vé phoi kho. Sau do, dung gay
dap liy hat, loai bo tap chat, ph01 kho hat
dé lam duoc liéu. Chat luong tot 13 hat cing
tron, kho, mau nau hat dé va c6 do bong
theo tiéu chuan duoc dién (Tang Yongzhu.
2018), (Zhang Cheng va cong su, 2015).

Qua thao quyét minh sau khi thu hai,
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phoi kho, tach bo vo, sang lay hat dem phoi
kho va say dén kho, khi dung c6 thé sao
vang bang lira nho dén khi c6 mui thom
hodc c6 thé sao chay tiy muyc dich tri bénh
(https: //nhathuoclongchau com.vn). Thao
quyet minh sao Vang hat thao quyet minh
rira sach, dé rao roi sao vao chao den khi
16p ngoai xuat hién 16p dau bong tiép tuc
sao dén khi ddu rdo mau cua hat chuyen
sang vang nau thi liy hat ra va dé nguoi.
Thao quyét minh sao chay hat thao quyét
minh sau khi sao vang roi tiép tuc sao dén
khi 16p vo ng0a1 den dan, trén mat chao
6 16p khoi mau Vang cam, cO mui nong,
sao dén khi tit ca cac hat c6 mau den déu
va mui thom chay néng thi ngung sao va
trai ra khay nguoi. Theo bao strc khoe va
doi song, 2021 (https: //suckhoed01song
vn) cho rang cach thu hai va che blen thao
quyét minh: ¢6 thoi g1an t6t nhat dé thu hai
thao quyet minh 1a vao thang 9 — 11, qua
chin déu phu hop dé thu hai, bao ché thanh
dugc ligu. Sau khi thu hai hat thao quyet
minh mang vé phoi kho, dap dap, liy hat
va phOl cho hat kho hoan toan va cach bao
quan dugc ligu: hat thao quyét minh rat de
am moc va sinh ra nam. Sau khi bao ché
duoc ligu can bao quan ¢ noi kho rio, tranh
d6 4m khong khi cao. Thinh thoang co the
mang thudc di phoi ning dé tranh 4am méc
(Vién Duogc li¢u, 2013).

Tuy nhién, cay thao quyét minh namtrong
100 cay dugc li€u duge bd y té uu tién phat
trién theo Quyet dinh s6 3657/Qb-BYT
va nhu cau vé dugc liéu thao quyet minh
ding trong cac vi thudc trén thé gidi va ¢
Viét Nam dang ngay mot tang Hién tai cac
nghién ctru v€ anh hudng cong nghe sau
thu hoach dén duoc liéu thao _quy€t minh
chua duogc nghlen ctru, chu yéu theo kinh
nghlem dan gian da c6 tr lau, cac nghién
ctru trude day tap trung chu yéu Vao co ché
va tac dung lam thuoc ctia thao quyét minh,
déanh gié chon g10ng va dugc liéu, chua co
nghién ctru danh gia anh hudéng cua do gia
thu hai cac bién phap so ché, 1am kho duoc
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liéu va bao quan duge ligu, chua danh gia
duoc co ché tac dong cta so ché bao quan
dén chat lugng duge ligu sau thoi gian bao
quan. Do d6 can nghién ctru céac ky thuat
thu hai va so ché bao quan dé phat trién
thanh céc Vung nguyén li¢u chuyén canh
dap tmg nhu cau trong nude lam thude.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu
Dugc liéu thao quyét minh trong tai
vuon thye nghlem cua Trung tam Nghlen

ctru trong va ché bién cdy thuéc Ha noi,
Vién Duoc liéu.

2.2. Phuwong phap nghién ciru

Thao quyét minh cé thoi gian sinh truéng
trén 200 ngay, qua chin dugc thu hai duoc
van chuyén vé phong thi nghiém cua Trung
tam nghién ctru trong va ché bién blen cay

thudc Ha Noi va tién hanh b tri ngau nhién
cac thyc nghiém sau:

- Nghlen ctru xac dinh thoi dlem thu
hoach va phuong phép thu hoach dén chat
lwong duoc liéu thao quyét minh

Thi nghi¢m I. Nghién ciru xac dinh thoi
diém thu hoach dén chat luong duogc lidu
thao quyét minh

CT1: Khi 50% qua chuyén tir mau xanh
sang mau vang va nau

CT2: Khi 70% qua chuyén tir mau xanh
sang mau vang va nau.

CT3: Khi 100% qua chuyén tir mau xanh
sang mau vang va nau.

B6 tri thi nghiém: Thi nghiém gé)m 3 cong
thirc, dugc bd tri hoan toan ngau nhién;

M01 cong thire thi nghi€ém duoc nhic lai 3
1an, mdi 1an nhéc lai 1 kg duoc liéu

Sau khi thao quyét minh duoc thu hoach
theo cac do gia thu hai trén tach vo t€ hat,
tlep tuc tién hanh thi nghiém 1am kho phoi
nang dén khi dat do am < 12%, sau d6 bao
quan kin trong bao bi PE 0,02mm, dan kin,

bao quan trong nhi¢t do phong. Chi ti€u
theo di: d am, tro toan phan, chi tiéu cam
quan, hoat chat aurantio-obtusin, ty 1¢ tuoi
kho, ty 1 nay mam.

Thi nghiém 2. Nghién cltru x4c dinh
phuong phap thu hoach dén chat luong
dugc lidu thao quyét minh

CT4: Thu tung qua, lya chon qué chin
thu hai trudc

CT5: Thu ca céy khi toan by qua trén cay
chuyén sang mau vang va nau

Bo tri thi nghiém: Thi nghiém gom 2cong
thirc, dugc bd tri hoan toan ngau nhién;
M01 cong thae thi nghiém duge nhic lai 3
1an, mdi 1an nhéc lai 1 kg duoc liéu

Sau khi thao quyet minh duoc thu hoach
theo ding d9 gia thu hai trén tach vo t€ hat,
tiép tuc tlen hanh thi nghiém lam kho dén
khi dat d6 am < 12%, sau d6 bao quan kin
trong bao bi PE 0,02mm, dan kin, bdo quan
trong nhiét do phong Chi tiéu theo doi: do
am, tro toan phan, chi tiéu cam quan, hoat
chét aurantio-obtusin, ty 1& twoi khé.

- Nghién ctru ky thuat so ché va lam kho
duoc liéu thao quyét minh

Thi nghi¢gm 3. Nghién ctru ky thuat so
ché dugc liéu thao quyét minh

CT6: U dbng 2 ngay (nhiét 46 25-30 °C),
phoi am can (nhi¢t do 28-30 °C)

CT7: Khong 1, phoi am can (nhi¢t do 28-
30°C)

CT8: U dong 2 ngay (nhigt do 25-30 °C),
phoi truc tiép dudi nang (nhi¢t do 30-32
OC)

'CT9: Khong u, phoi truc tlep dudi ning
nang (nhiét 6 30-32 °C) (ddi chimg)

Thi nghiém gom 4 cong thue, duge bd
tri hoan toan ngau nhién; Moi cong thirc thi
nghiém duoc nhic lai 3 lan, mdi 1an nhac
lai 1 kg duoc liéu

Sau khi thao quyét minh duoc thu hoach
theo dung do gia thu hai trén, dung lam
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nguyén liéu dé tiép tuc tién hanh thi nghiém
so ché theo cac cach trén va lam kho dén
khi dat do am < 12%, sau d6 bao quéan kin
trong bao bi PE 0,02mm, dan kin, bdo quan
trong nhiét do phong (nhiét d6 28-30 °C).
Chi tiéu theo ddi: 6 am, tro toan phan, chi
tiéu cam quan, hoat chét aurantio-obtusin,
ty 1€ tuoi kho.

+ Nghién ctru xac dinh phuong phap lam
kho duge lidu thao quyét minh

Hat thao quyét minh sau khi dugc thu
hoach dang do gia, tién hanh @ 2 ngay va
lam sach tién hanh thi nghiém lam kho
bang céac cach khac nhau.

CT10: Phoi tryc tiép dudi 4nh nang nhiét
d6 30-32°C (d6i chung)

CT11: Say bom nhiét hang Machech &
nhiét do 40 °C

CT12: Say d6i lvu miy ding siy
Menmert ¢ nhiét do 45 °C

Thi nghiém goém 3 cong thic, duoc bd
tri hoan toan ngau nhién; Mdi cong thirc
thi nghiém dugc nhéc lai 3 1an, mdi lan
nhéc lai 5 kg dugc li¢u. Chi ti€u theo doi:
d6 am, tro toan phén, cam quan, hoat chat
aurantio-obtusin.

+ Sau khi thiao quyét minh thu hoach
tiép tuc tién hanh thi nghiém so ché theo
cac cach trén va lam kho bang say doi luu
dén khi dat do am < 12 %, sau d6 bao quan
kin trong bao bi PE 0,02 mm, dan kin, bao
quan trong nhiét d6 phong. Chi tiéu theo
ddi: d6 am, cam quan, hoat chét aurantio-
obtusin, va thoi gian theo doi sau 12 thang
bdo quan & nhiét do thuong nhiét do
25-30 °C.

2.3. Phwong phdp ddinh gid chit lwong

* Phuong phap lay mau: Phuong phap
léy mau duge liéu theo duoc dién Viét
Nam V

Tap chi CONG NGHIEP NONGTHON S8 60

* Xéc dinh d6 am: bang thiét bi can ham
am, nhiét do siy 105 °C dén khi do am
khong ddi; theo tiéu chuan duoc dién Viét
Nam V d6 am duéi 12%,

* Xac dinh tro toan phan: theo tiéu chuan
duoc dién Viét Nam V, khong qué 7%

* Xac dinh hoat chét chinh trong thao
quyét minh: aurantio-obtusin: theo phan
tich HPLC trong dugc dién Hong kong
dat ham lugng hoat cht aurantio-obtusin
khong thap hon 0,017%,

* Xac dinh ty 1€ twoi/khd: dugc tinh ty 1€
mau tuoi dua vao siy trén luong mau kho
dat do an toan.

* Trong lwong 1000 hat (g): 13 khéi lwong
ctia 1000 hat dém ngau nhién

* Xac dinh ty 18 ndy mam: duoc tinh
bang phan trim s6 hat ndy mam/tong s6
hat gieo

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Nghién ciru xdc dinh thoi diém thu
hoach va phwong phdp thu hoach dén
chit lwong dwoc liéu thio quyét minh

Viée x4c dinh thoi diém thu hoach duoc
lidu (d6 gia thu hai) dén chit luong duoc
liéu thao quyét minh 1a rit quan trong.
Nhiém vu tién hanh céac thi nghiém CT1:
Khi 50% qua chuyén tir mau xanh sang
mau vang va nau, CT2: Khi 70% qua
chuyén tir mau xanh sang mau vang va
nau, CT3: Khi 100% qua chuyén tir mau
xanh sang mau vang va nau. Sau khi thao
quyét minh duogc thu hoach theo cac do
gia thu hai trén tach vo t€ hat, lam kho dén
khi dat d6 am < 12%, sau d6 dan kin trong
bao bi PE 0,02mm trong nhiét d§ phong va
theo ddi cac chi tiéu chat luong, két qua thé
hién ¢ bang sau:
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Bdng 1: Anh huéng dé gia thu hdi dén chét luong duoc liéu thdo quyét minh

TT Chi tiéu theo doi CT1 CT2 CcT3
1 Do am (%)* 52,9a 32,3b 23,5¢
2 Tro toan phan (%) 6,5a 6,5a 6,6a

3 | Trong lugng 1000 hat (g) 14,9b 15,1b 16,3a
4 | Hoat Cqﬁtsf‘nu{?/or)‘“o‘o'o‘ 0,19b 0,22a 0,22a
5 Ty 1é tuoi/kho 4,0a 2,5b 1,8b

6 Ty 1& ndy mam 56,5b 78,5a 79,0a

Ghi chit: Trong ciing mét hang, cdc s6 c6 chir cdi giong nhau thi khéng sai khdc nhau
co y nghia o mirc a=0,05 *D am hat thao quyeét minh sau thu hai

D gia thu hdi 1 D gia thu hdi 2

!
D¢ gia thu hai 1 D¢ gia thu hdi 2 D¢ gia thu hai 3
Hinh 1: P$ gia thu hdi thdo quyét minh
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Két qua trén bang 1 va hinh 1 cho thay:
Do gia thu hai ciia Thao quyét minh khac
nhau cho chat lugng hat khac nhau. Do
gia 1 thu hai khi hat 50% qua chin thi co ty
1€ tuoi khé cao hon va trong luong 1000
hat thdp hon, ciing nhu ty 1¢ ndy mam
thip hon so véi cac cong thire khac, ty 16
nay mam cao nhit & d6 gia thu hai 3. Thu
hoach khi thao quyét minh dat do gia thu
héi 2 va 3 co chit luong hoat chét auran-
tio-obtusin cao: 0,22% cao hon tiéu chuan
trong dugc dién Hongkong. Tuy nhién
khi thu hat thao quyét minh & do gia 3
khi toan b qua trén cay chin vang va nau
sam, thi qua chin khong déu nhau, nén c6
thé nhing qua chin trudc dé bi rung xudng
rudng, hodc hat bi mbc khong lam kho kip
thoi, nén thich hop dung dé lam duoc liéu
thu hai khi do gia thu hai 2 c6 khoang 70%
qua chin. Két qua thu duoc tuong ty nhu
cong bd trong bao stc khoe va doi sdng,
2021 (https://suckhoedoisong.vn) cho
rang cach thu héi va ché bién thao quyét
minh: ¢ thoi gian tot nhat dé thu hai thao
quyét minh 1a vao thang 9 — 11, qua chin
déu phu hop dé thu hai, bao ché thanh
duoc liéu.

Két luan cua Bidhan Mahajon vé thao
quyét minh cho thiy c6 tac dung diéu tri
cta duoc lidu 1én mat, da, cac réi loan gan
tuy, da day da duoc ghi nhan tir nhiéu thé
ky trude va dugc chirng minh qua céac thi
nghiém duogc ly. Hi€u qua cua hat va la
¢ thé 1a do su co mait cla cac hoat chat
aurantio-obtusin, glycoside, phenolic gly-
coside, sennoside va flavonoid.

* Nghién cuu xdac dinh phwong phap
thu hoach dén chat luwong duoc liéu thao
quyét minh

Dua vao két qua danh gia d6 gia thu hai
tién hanh lya chon nguyén li€u thi nghiém
thiao quyét minh c6 do gia thu hai 3 va
tién hanh cac phuong phap thu khac nhau:
CT4: Thu tung qua, lya chon qua chin
vang va nau thu héi truéc va CT5: Thu
ca ciy khi toan by qua trén cdy chuyén
sang mau vang va niu. Sau khi thao quyét
minh dugc thu hoach theo cac do gia thu
hai trén tach voé t€ hat, tiép tuc tién hanh
thi nghiém lam kho dén khi dat d6 4m <
12%, sau d6 bao quan kin trong bao bi PE
0,02mm, déan kin trong nhiét do phong va
theo doi: d6 4m, tro toan phan, trong luong
1000 hat, hoat chit aurantio-obtusin, ty 1€
tuoi kho, két qua thé hién & bang sau:

Bdng 2: Anh hwong phwong phap thu hoach dén chit lwong dwoc liéu thao quyét minh

TT Chi tiéu theo doi CT4 CT5
1 Do am (%) 11,3 11,5
2 Tro toan phan (%) 6,5 6,6
3 Trong lugng 1000 hat (g) 16,1 16,3
4 Ty 1€ twoi/kho 1,8 1,8
5 Hoat chat aurantio-obtusin (%) 0,22 0,22
Tap chi CONG NGHIEP NONG THON  S3 60 2]
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Két qua trén gho thay: phuong phap th}l
hoach thao quyét minh khéc nhau cho chat
luong hat khong khéac nhau.

Phuong phap thu tirng qua, lya chon qua
chin thu hai trude va thu ca cay khi toan
bd qua trén ciy chuyén sang vang va mau
nau co ty 1¢ tuoi kho va trong luong 1000
hat, cting nhu hoat chit aurantio-obtusin
gidng nhau. Piéu nay cho thiy phuong
phap thu hoach khong anh huéng dén chét
lvong duoc liéu thao quyét minh. Tuy
nhién, bién phap thu ting qua chin trén
cdy thi ton nhiéu chi phi nhan cong thu
hoach nhung khong bi ton that duoc lidu
do thu dugc kip thoi qua chin, qua khong
bi nut chin trén cay. Viéc thu hoach ca cay
thao quyét minh khi toan bd qua trén ciy
chuyén sang vang va mau nau thich hop
dung dé 1am duoc liéu gitp thu nhanh ton
b6t chi phi vé nhan cong, nhung luong
hat bi mat mat do nhitng qua chin trudc
bi nit qua gip thoi tiét kho rung xudng

dat khong thu dugc, qua khong chin
dong déu.

3.2. Nghién ctvu ky thudt so ché va lam
khé dwec ligu thio quyét minh

* Nghién cueu ky thudt so ché duoc liéu
thao quyét minh

Trong qua trinh trién khai thuc té, chiing
t6i nhan thay thao quyét minh rat khé t&
hat ngay sau khi thu hoach do vay tién
hanh lga chon nguyén li¢u duogc liéu co
do gia 2 va thu céa cay khi 70% qua trén
cdy chuyén sang mau vang va nau va thao
quyét minh dugc so ché theo cac cach: u
va khong u (CT6, CT7, CT8, CT9) sau do
tach vo t€ hat, lam sach tap chét tiép tuc
tién hanh thi nghiém lam kho dén khi dat
dd Am < 12%, sau do bao quan kin trong
bao bi PE 0,02mm, dan kin trong nhiét
d6 phong (25-30°C) va theo ddi: do am,
tro toan phén, trong luong 1000 hat, hoat
chét aurantio-obtusin, két qua thé hién tai
bang sau:

Bing 3: Anh hwéng cdic cich so ché khdc nhau dén chit lwong dwoc ligu thio quyét minh

TT Chi tiéu theo doi CTo CcT7 CT8 CT9
Do am (%) 11,5a 11,5a 11,4a 11,3a
2 Tro toan phﬁn (%) 6,5a 6,6a 6,4a 6,6a
3 Cam quan Hat nau | Hat nau | Hat nau | Hat nau
dam, dam,
bong bong
4 Hoat chit aurantio-obtusin (%) | 0,18a 0,19a 0,24b 0,21ab

* Ghi chii: Trong ciing mot hang, cdc s c6 chiv cdi giong nhau thi khéng sai khdc nhau
co y nghia o mirc 0.=0,05

Qua bang trén thao quyét minh duoc
so ché bing cac cach khac nhau ciing
anh hudéng dén chat luong duoc li¢u thao
quyét minh. Hat thao quyét minh sau khi
thu hoach 0 déng 2 ngay va phoi truc tiép
thi hoat chat aurantio-obtusin cao hon c6
sai khac nhau c6 y nghia & muc 0=0,05

v6i hat thao quyet minh khéng u ddng.
Két qua cho thiy hat thao quyet minh sau
thu hoach c6 tac dung gitip khdi hat chin
sau thu hoach dong déu va dam bao chat
lugng duogc liéu, duy tri hoat chit auran-
tio-obtusincao hon dugc diém Hongkong.
Nhu vay két qua cho thay viéc u dong
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duogc liéu co6 tdc dung tao cho qua chin
ddéng déu, duy tri chit luong hoat chat
aurantio-obtusin va tao do am déng déu
thuén lgi cho lam kho sau nay.

Tuy nhién két qua nghién ctru hoan toan
mo&i nén chua cé nhitng nghién ctru anh
huong sau thu hoach tuong tu trén thao
quyét minh duoc nghién ctu trude do.
Két qua nghién ctru vi¢c u dugc liéu thao
quyét minh va phoi truc tiép da duy tri
chat lugng dugc liéu va ding 1am nguyén
lidu dé tién hanh cac thi nghiém tiép theo,
ma két qua nghién ctru cho thay két qua
twong dong voi nghién ciu ciia Cu Thi
Héng va cong su, 2024 vé so ché bao
quan dugc liéu Huyén sam: @ dugc liéu
huyén sam & do am 45% trong 7 ngay cho
ham luong hoat chat cao nhét, lam kho

dugc lidu bang phuong phép say nhiét doi
lru & 50°C dam bao chat lugng duoc lidu.

* Nghién cuu xdac dinh phwong phap
lam khé dwoc liéu thio quyét minh

Lua chon cach so ché tot nhat sau do
lam sach tién hanh thi nghiém bang céc
cach sdy khac nhau: phoi ning nhiét do
phoi giao dong 30-32 °C (CT10) (dbi
chtng), may say lanh Mactech nhiét do
sdy 40 °C (CT11), mdy say nhiét Men-
mert nhiét d6 say 45 °C (CT12). Phuong
phap lam kho khac nhau tién hanh lya
chon qua chin thu héi trude va thu ca cay
khi toan bd qua trén 70% qua chuyén
sang vang va mau nau tién hanh theo
ddi cac chi tiéu chat lwong giéng nhau,
tién hanh bao goi bang bao bi PE day
0,02mm, dan kin bao quan nhiét d¢ phong
thi nghiém.

Bing 4: Anh hwéng cdc cach lam khé khdac nhau dén chit lwong dwoc liéu
thdo quyét minh

TT | Chi tiéu theo do6i CT10 CT11 CT12

1 |Do6am (%) 11,5a 11,5a 11,4a

2 | Tro toan phén (%) 6,5a 6,6a 6,4a

3 [Cam quan Hat ndu dam, | Hat nau, it hat [ Hat ndu dam,

bong nau dam boéng
4 | Hoat chat aurantio-ob-| 0,19a 0,20a 0,21a
tusin (%)
5 | Thoi gian 1am kho (gio) 40b 8,5a 8,0a

* Ghi chii: Trong ciing mét hang, cdc sé c¢é chir cdi giong nhau thi khéng sai khédc nhau cé y
nghia ¢ murc 0=0,05

Két qua trén cho thay: phuong phap lam
kho thao quyét minh khac nhau cho chét
lugng hoat chit aurantio-obtusin khong
sai khac nhau c6 y nghia & mac a=0,05,
mac du thoi giam lam kho khac nhau. Do
ciu tao vo hat thao quyet minh day bao
boc nhan nén lam kho bang phoi ning mat
5 ngay phoi tuong duong 40 gio [am kho
nhiét do giao dong 30-32 oC va c6 su sai

Tap chi CONG NGHIEP NONGTHON S8 60

khac y nghia v6i cac cong thure khac ¢
muc 0,05, o6 thoi gian chuyen am tir trong
ra ngoai hat, trong khi do say lanh va say
nhiét chi can 8,0-8,5 gid sdy, khong c6 su
sai khac & muc y nghia 0,05.

Qua két qua trén cho thay: 1am kho bang
cac cach khac nhau khong anh hudng
dén chit luong dugc liéu, do thao quyét
minh c6 16p vé hat day, thoi gian lam kho
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bang phoi ning va sy déu khong bi giam
chat luong dugce licu. Piéu nay cho thay
phuong phap sdy khong anh huong dén
chat lugng dugc liéu thao quyét minh.
Tuy nhién, bién phap sdy nhiét va siy lanh
gitp hat lam khoé nhanh khong phu thudc
va thoi tiét.

Hat thdo quyét minh duoc thu hoach
ding do gia thu hai khi 70% qua chin sau
d6 tién thanh G déng 2 ngay tién hanh may
Séy nhiét Menmert nhiét do séy 45 oC, dén
do am <12% tién hanh theo ddi céc chi

tiéu chat luong duoc lidu dau vao giéng
nhau dat tiéu chuan duoc dién Hong Kong
va duge dién Viét Nam V, sau d6 tién hanh
bao goi bang bao bi PE day 0,02mm, dan
kin bao quan nhiét do phong thi nghiém
(25-30 °C) tién hanh danh gia chat luong
sau 12 thang bao quan cho thdy (hinh
2): cam quan hat c6 mau den sam, bong,
khong c6 con trung truong thanh gay hai,
d6 4m sau bao quan dat 12,0%, ham luong
hoat chét aurantio-obtusin (%) dat 0,18%
(dat tiéu chuan duoc dién Hong Kong).

Théo quyét minh ngay sau khi thu hoach

Théo quyét minh sau béo qudn 12 thing

Hinh 2: Théo quyét minh ngay sau khi thu hoach va sau bdo qudn 12 thing

4. KET LUAN

Két qua vé mot sd ky thuat so ché va
bao quan thao quyét minh cho thiy: hat
thao quyét minh thu hai dat d6 gia thu hai
khi 70% qua chuyén mau vang dén nau
den va phuong phap thu hoach ca canh 1a
thich hop dé 1am duogc liéu va thao quyét
minh sau khi thu hoach dugc liéu can tién

hanh U ddng 2 ngay va phoi ning hoic
sdy nhiét dén d6 am <12% thich hgp ding
thao quyét minh 1am duoc liéu. Tién hanh
bao quan trong bao bi bao quan kin trong
bao bi PE 0,02mm, dan kin thoi gian
bao quan 12 thang nhiét d§ thuong (25-
30 °C) dam bao chat luong dugc liéu dat
tiéu chuan dugc dién Hong Kong va dugc
dién Viét Nam 5.
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H. Beloev?

ABSTRACT:

Due to the climatic characteristics of northern
Vietnam, seasonal boundaries are sometimes
unclear. When temperatures shift early from
cold to warm conditions, pineapple plants tend
to flower and set fruit prematurely, resulting
in substandard fruit quality. To address this
issue, pineapple growers apply a practice of
tying pineapple leaves and crowns to inhibit
early flowering, thereby maintaining vegetative
growth until the main season, when plants reach
the appropriate stage for flower induction. This
practice contributes to increased yield, improved
fruit quality, and enhanced production scheduling.
At present, the tying of pineapple leaves and
crowns is performed manually, which is labor-
intensive and results in low productivity. To
improve operational efficiency, the development
of a suitable tying device is necessary. This paper
presents the research results, calculations, and
design of a handheld pineapple leaf-tying device.
The device consists of two main components: a
crown gripping unit and a wire-tying unit using

I. INTRODUCTION

Currently, pineapple is one of Vietnam's
key export fruit and vegetable products
and is being prioritized for expansion in
many regions.

In Vietnam, pineapple is grown through-
out the country from North to South and is
a fruit tree with a large area after banana
(147,799 ha), mango (111,582 ha), durian
(71,282 ha) and dragon fruit (65,243 ha)
[1]. With an area of about 45,997 ha in

1

Kinh str, Yén Hoa, Hanoi;

Lich sir bai bao

Ngay nhéan bai: 05/01/2026
Ngay phan bién: 16/01/2026
Ngay duyét dang: 20/1/2026

a stapling mechanism. The crown gripping
mechanism  simultaneously  performs  two
functions—gripping the crown and pulling it
into the tying space. The wire-tying unit is driven
by a cam—slider mechanism, which enables the
generation of a large pressing force required for
staple fastening while maintaining low power
consumption.The shoot clamping mechanism
performs two functions simultaneously: clamping
the shoot and pulling it into the tying space. The
strapping mechanism is driven by a sliding cam
mechanism, aiming for low power consumption
while still generating high clamping force for
stapling. The stapling process's drive mechanism
was simulated to determine the rotation angle of
the stapling arm at approximately 45° and the
required driving torque of the arm M = 1.085
N.. The power of the electric motor driving the
armis N, =5 W.

Keyword: pineapple leaf tying machine;
strapping mechanism, shoot clamp mechanism;
staple-type tying mechanism.

2021, pineapple production reached about
737.3 thousand tons, an increase of 25.3
thousand tons compared to 2020 [2]. In
general, the area of pineapple cultivation
tends to increase. Compared to 2013 when
the pineapple area was about 40,000 ha
with a production of about 500,000 tons,
the area in 2021 increased by 15% and the
production increased by 47%. Thus, pine-
apple cultivation has not only increased
but production has also increased.

Vietnam Institute of Agricultural Engineering and Post-Harvest Technology, No. 60 Trung

2 University of Ruse, 8 Studentska str, POB 7017, Ruse, Bulgaria
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Figure 1. Technique for bundling pineapple plants to induce off-season flowering
and fruiting.

Due to the climatic characteristics of
Northern Vietnam, when the weather
changes from the cold season to the warm
season, pineapple plants often bear fruit
early, so the fruit quality is not satisfac-
tory. To overcome this, farmers use the
method of tying pineapple leaves and
shoots to prevent early fruiting, and at
the same time can handle off-season [3]
(Figure 1). This process is currently done
entirely manually, with low productivity
and a lot of labor. Therefore, to improve
the efficiency of pineapple cultivation, it
1s necessary to research, design and man-
ufacture an automatic pineapple leaf tying
device suitable for production in Vietnam.

This paper presents the research results
on an automatic pineapple leaf-tying ma-
chine, including the proposed principle
and structure, and the determination of the
machine's main parameters, as a basis for
manufacturing and application in produc-
tion to improve labor productivity.

II. RESEARCH METHODS

- Using information gathering and ex-
pert methods to analyze, compare, and
select appropriate binding mechanism
principles based on existing research re-
sults from both domestic and international
sources;

Tap chi CONG NGHIEP NONGTHON S8 60

- Using 3D and 2D design software Au-
todesk Inventor to calculate and design
the binding mechanism,;

- Using the Dynamic Simulation mod-
ule for multiple rigid bodies in simulating
the dynamics of the stapling and binding
process;

- Agricultural machinery testing method.
II1. RESULTS AND DISCUSSION

3.1. Analysis and evaluation of pineap-
ple tying machine design selection

a) Pineapple leaf tying process

Currently, tying pineapple leaves is
done manually. Due to the wide dispersal
of pineapple leaves, before tying, work-
ers use their hands to gather and hold the
leaves together, then use string to tie the
leaves and the tip. Depending on different
stages, the diameter of the tied pineapple
tip can vary from 50-80 mm.

Therefore, to mechanize the tying pro-
cess, the following steps need to be taken:

- Gather and clamp the pineapple leaves
and shoots together to form a compact
bundle of suitable diameter, depending on
the plant's growth.

- Feed the string and create the knot.
These steps can be performed separate-
ly or simultaneously.
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Therefore, the pineapple leaf tying de-

vice must have two main parts:

- The part that gathers and clamps the
pineapple leaves into a compact bundle
(referred to as the clamping part);

- The part that feeds the string and cre-
ates the knot (referred to as the tying part).

Based on the above analysis, the over-
all principle of the machine is proposed
as shown in Figure 2. This is a highly
automated system, and one that does not
yet exist in practice. Further research into
the principles and operating parameters is

needed before design and manufacturing.

Figure 2. Overall construction of the pineapple leaf tying machine.
1. Support bracket, handle; 2. Clamping mechanism, 3. Tying mechanism

To select a suitable tying mechanism
for the handheld tying machine, we will
evaluate the advantages and disadvantag-
es of several common tying mechanisms
currently on the market.

b) Pineapple leaf tying mechanism.
* Heat sealing tying device:
Vegetable bundling machine;

Figure 3. Heat-sealed vegetable bundling machine

Tap chi CONG NGHIEP NONGTHON  $6 60
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Features:
- Uses ribbon-type plastic cord;

- Connections are made using heat seal-
ing;

- The cord guide frame is a fixed closed
loop. Not suitable for bundling pandan
leaves.

- The machine is heavy (30 kg) and not
suitable for handheld use.

* The cord tying device creates knots.

Figure 4. Knot-tying machine for vegetables

Features:

- The tying device uses a complex
knot-tying mechanism [4,5];

- Operates statically;

- Large weight, unsuitable for hand
tools.

* Twisting knot making device [7,8].

The knot is created by twisting steel
wire or plastic-coated steel wire. For tying
tree trunks, plastic-coated twisted steel
wire is commonly used. The advantage

T,

of this principle is its simple mechanism.
The disadvantage is that the wire has a
small cross-section, and when tightened
around the pineapple leaf, it can easily
damage the pineapple leaf.

* Stapler-type tying device [6]

A hand-held plant tying device (Tape
tool) is a gardening tool used to staple
tape onto branches, used to staple strings
onto tomatoes, grapes, potatoes, etc., used
in combination with staples and rolls of
plastic ribbon.

Figure 5. Handheld Tapetool

Tap chi CONG NGHIEP NONGTHON S8 60
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This is a lightweight tool, weighing only
about 250g, suitable for application in the
design of handheld or shoulder-mounted
machines. This project will use this prin-
ciple for the design of a pineapple leaf ty-
ing machine.

c) Pineapple Leaf Clamping Mecha-
nism.

This is a completely new approach in
principle and involves two stages:

- Gathering and clamping the pineapple
leaves into a bundle;

- Moving the clamped bundle relative to
the tying mechanism into the tying space
to perform the tying.

The above steps can be performed by
two separate mechanisms and motors.
However, from the perspective of the re-
quirements for a lightweight, compact
handheld machine, a lightweight mecha-
nism and a motor are needed to perform
both steps.

The sliding clamp mechanism is de-
signed as shown in Figure 6.

This mechanism performs the follow-
ing operations in sequence:

- Clamping the pineapple leaves in a
circular space similar to a hand-operated
clamp;

- Pulling the clamp into the binding
space;

- Performing the above two steps in re-
verse to release the plant after binding.

Figure 6 shows the pineapple top
clamping and pulling mechanism, which
includes a clamping arm 1, attached to
a rod 2 via a revolute joint; a driving 3;
and a support 4. The clamping arm 1 and
the clamping arm are connected to the
support by a prismatic joint via rollers 7.
This mechanism performs two consec-
utive tasks: clamping the pineapple top
and then pulling it into the binding space
by 1 motor through a mechanism with
locking pins.

Figure 6. Design of the clamping assembly.

1. Clamp; 2. Clamp attachment bar; 3. Drive rack; 4. Support bracket;

5. Connecting pin between the clamp attachment bar and the support bracket;

6. Connecting pin between the clamp attachment bar and the drive rack.

Tap chi CONG NGHIEP NONGTHON S8 60
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Figure 7. Position of the locking pin for the clamping arm and support.

Initially, the clamping arm is held sta-
tionary with support 4 via locking pin 5.
One end of pin 5 (figure 7) is connected to
the support, while the other end is in the
locking slot 4 of the clamping arm. When
the rack 3 moves downwards, the rack-

P

6_/

i

gear linkage rotates the clamping arm,
gathering and squeezing the pineapple
top. This process ends when the locking
pin 5 contacts the inclined groove 2 of the

rack.

Figure 8. Sliding groove of the locking pin on the clamping bar, rack,
and pin release plate.
a) Clamping bar,; b) Rack, c) Pin release plate.

At this point, the inclined groove 2 of the
rack and the inclined groove of the clamp-
ing bar will move together through pin 5.
Simultaneously, the inclined groove of the
pin release plate will push pin 6 into the
locking slot 4 of the rack (Figure 8), cre-
ating a connection between the rack and
the clamping bar. At this point, these two
bars will move together without the need
for the inclined groove base and will bring
the binding mechanism into the clamped

Tap chi CONG NGHIEP NONGTHON S8 60

area to tie the rope. The process of releas-
ing the tree is similar in the reverse direc-
tion of the two processes above.

3.2. Calculation main parameters of a
hand-held pineapple leaf-tying machine

a) The travel and traction of the rack of
the clamping mechanism

The travel / of the rack includes the trav-
el to rotate the clamp // and the travel to
pull the pineapple tip clamp 12 into the ty-
ing position.
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The travel /I will rotate the clamp as
designed at 700 with the gear pitch radius
re=22,5 mm calculated using the formula:

| —_—)
" 1s0°
27,5 mm

mr,=2x314x225= (1)
180
(1)

The 12 travel distance will need to be
larger than the diameter of the pineapple
bundle, which is designed to be 80 mm

Thus, the stroke length 1> 27.5 + 80 =
117,5 mm. We choose I = 125 mm.

The required pulling force of the rack to
grip the pineapple leaf is calculated using
the formula:

2.F.h
FT = k

% 2
Where Fk is the clamping force on the
pineapple leaf, Fk = 15 N; h — the distance
from the center of the pineapple top to the
line connecting the centers of rotation of

the two clamps. According to the design,
h = 60 mm. Thus

. = 2Fueh _ 2x15%60
=y, T 225

=80N (3)

The power of the motor pulling the rack
during a stroke of T=1s is

N',I' — % = ﬁﬂx?.lZS —10W “)

We choose NT = 15 W for the motor
driving the rack.

b) Calculation the driving torque of
crank handle of Stapler strapping mech-
anism.

As mentioned above, the stapler strap-
ping mechanism is very common on the
market; however, when designing the
machine, some parts need to be modified
to suit the machine's control. In commer-
cially available devices, the wire feed-
ing and stapling mechanism is manually
controlled. The knot formation is done in
two stages: Stage 1: the stapling bar 5 is
pushed towards the stapling unit; Stage 2:
the staple is pressed to create the knot. In
stage 1, the torque acting on the crank 2
only needs to overcome the spring force;
in stage 2, it is necessary to overcome the
stapling resistance force.

A necessary requirement is to generate
a sufficiently large stapling force to create
the knot. Measurements have determined
the stapling force to be approximately 100
N at the final stroke of 8 mm. In order to
select a suitable structure with low mo-
tor power for a shoulder-mounted device,
this section will design a mechanism that
generates high clamping force despite low
power consumption.

Figure 9. Stapler strapping mechanism.
1. Base; 2. Crank handle, 3. Connecting rod, 4. Fixing pin, 5. Stapler arm.

32
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The stapler strapping mechanism is
shown in Figure 7. The stapler arm 5 is
controlled by the movement of the crank
handle 2, via the connecting rod 3. The
simplest way to control the clamping
force is by changing the speed of the
crank handle using a sliding cam mech-
anism. In stage 1, the fixing pin 4 slides
along the longitudinal groove, while the
crank handle's pivot pin 2 slides along the
transverse groove. With a suitable angle
of inclination of the transverse groove, the
speed of the stapler arm can be adjusted to
be faster or slower. In stage 2, the fixing
pin 4 slides in the transverse groove, and
the crank handle's pin slides in the longi-
tudinal groove.

Using Autodesk Inventor's Dynamic
Simulation program, the rotation angle of
the stapler arm 5 and the required actuat-
ing torque of the crank arm 2 were simu-
lated.

The simulation process was divided
into two stages.

110

1, Mram

- Stage 1: The external force acting on
the stapler arm 5 is a spring force with a
stiffness of 1 N/mm; Stapling force Fd =
0;

- Stage 2: The external force acting on
the stapler arm 5 is a spring force with a
stiffness of 1 N/mm; Stapling force Fd =
100 N;

The simulation was performed with
friction at the rotating joints with a fric-
tion coefficient f=0.3.

The simulation results determining the
actuating torque of the crank arm 2 and
the rotation angle of the stapler arm are
shown in Figure 10. The simulation re-
sults show that stage 1 ends when the ro-
tation angle of the crank arm 2 ¢1 is ap-
proximately 970, and stage 2 ends when
¢l = 1450. The driving torque in stage 1
is quite small because it only has to over-
come the spring resistance. Meanwhile,
the driving torque of crank 2 is much larg-
er in stage 2 when the resistance force Fd
= 100 N. The maximum resistance torque
in this stage is 1085 Nmm.

r =
+ 40

+ 30

deg

- 2
—_— M, Nmim

— =ind de
. rm

100 150

p, , deg

Figure 10. Kinematic simulation results of the staple binding mechanism.
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Regarding the rotation angle of the sta-
pler arm, in stage 1, the rotation angle of
the stapler arm 5 increases rapidly (high
rotation speed) and reaches a value of @2
=420 at the end of the phase. Meanwhile,
the rotation speed in stage 2 is much low-
er, and the maximum rotation angle of
the stapler arm at the end of phase 2 is
@2 = 450. This is advantageous for in-
creasing the staple pressing force with-
out requiring an excessively large driving
torque of the crank arm 2. The maxi-
mum driving torque of the crank arm is
Mmax = 1.085 Nm.

IV. CONCLUSION

1. Based on the analysis of the pineap-
ple vine tying process used by farmers, a
tying machine structure consisting of two
parts has been selected: a vine gathering
and clamping unit and a knot-forming
unit;

2. A vine gathering and clamping mech-
anism has been synthesized and designed
to perform two functions simultaneously:
clamping the vine and pulling it into the
tying space with the travel and traction
of the rack of the clamping mechanism
respectively 1=125 mm; FT = 80 N and
motor power 15 W.

To ensure the productivity of the equip-
ment, the estimated time for creating the
staple binding is 1 second, equivalent to
the angular velocity of the crank arm 2.

rad

=2,53% =
&

W= 24 min~!
(5)
With that amount of time, the power of
the motor creating the knot will be

M.w 1,085x2,53
Ny ==2=22222=3.92 W
n ;

(6)
In which n=0,7 is the efficiency of the
geared motor.

We choose a geared electric motor with
a power of Ndc =5 W.

3. A staple-type tying mechanism has
been selected for the pineapple vine ty-
ing unit, and based on that, a sliding cam
drive has been designed with the aim of
low power while still generating a large
clamping force for stapling.

4. Based on Autodesk Inventor's Dy-
namic Simulation software, the stapling
process's drive mechanism was simulat-
ed, determining the stapling arm's rotation
angle to be approximately 45° and the re-
quired driving torque for the arm Mmax =
1.085 Nm. The power of the electric mo-
tor driving the arm Ndc =5 W.
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KET QUA NGHIEN CUU MAY TRONG DUA 4 HANG KET HQP
PHU NI LONG O VIET NAM

Ping Van DPong!
Nguyén Pirc Long!
Piu Thé Nhu!
Nguyén Viét Anh'
Nguyén Dirc Vinh,

TOM TAT

Trong dira ld khdu ndng nhoc va ton nhiéu
cong lao dong. O Viét Nam dira duwoc trong hoan
toan thi céng. Hién van chwa cé mét mau mdy
nao trong mede ddp vmg dwoc yéu cau cia san
xudt. Két qua thue nghiém ddanh gid cdc chi tiéu
ky thudt cua may.

Bai bdo nay gidi thiéu mdu mdy trong dita
MTD-01 wng dung trong co gioi hod canh tdac
dira trén cdc viing san xudt lom, chuyén canh (tdp
trung) tai Viét Nam.

Maéu may trong MTD-01 ¢é cdc chi tiéu ky

thudt sau:

Lich s bai bao

Ngay nhan bai: 08/01/2026
Ngay phan bién:  21/01/2026
Ngay duyét dang:  24/01/2026

+ Kich thuoc may (DxRxH): 1800 x 2000

x 1100 mm;
+ Nang sudt: 0,12 ha/gioy;

+ 86 hang trong: 04 hang;

+ Khoang cach cay: 300 + 310 mm;

+ Do sau tro”ﬁg: tir 60 + 80 mm;,

+ Bé réng cudn ni long: 1.800 mm;

+ Ty 1é choi sau trong dat: 98%;

+ Nguon dong lee (truyén dong mdy kéo
4 banh): 60HP.

Tw khoa: Co gioi hod cdy dira; Canh tac dia

phii ni [ong; May trong dira.

RESEARCH RESULTS ON 4-ROW PINEAPPLE PLANTERS COMBINED WITH
PLASTIC COVERING IN VIETNAM

ABSTRACT:

Pineapple cultivation is a labor-intensive and
labor-intensive process. In Vietnam, pineapples are
grown entirely manually. Currently, no domestic
machine meets the production requirements. This
paper presents the experimental results of the
MTD-01 pineapple planting machine, applied
in the mechanization of pineapple cultivation
in large-scale, specialized (concentrated)
production areas in Vietnam.

The MTD-01 planting machine has the
following technical specifications:

+ Machine dimensions (LxWxH): 1800 x 2000

x 1100 mm;
+ Productivity: 0,12 ha/hour;
+ Number of planting rows: 4 rows;
+ Plant spacing: 300 <+ 310 mm;
+ Planting depth: 60 + 80 mm;
+ Plastic roll width: 1.800 mm;
+ Shoot survival rate after planting: 98%,
+ Power source (4-wheel tractor drive): 60HP.
Keywords: Pineapple

mechanization, Pineapple planting

machine; Pineapple cultivation with

plastic mulch.

Vién Co Pién Nong nghiép va Cong nghé Sau thu hoach, sé 60 Trung Kinh, Yén Hoa, Ha Néi.
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I PAT VAN DE

Dtra 14 mot trong nhimg san pham rau
qua xuat khau chu luc cua Viét Nam. Hién
nay, trong dira mang lai loi nhudn cao. Trir
chi phi san xuat, mdi ha ¢ thé cho thu
nhap tir 200 - 240 triéu dong, so véi cay
trong khac, loi nhuén tir cay dira cao gip
5 1an, vi thé canh tac dira duoc wu tién mo
rong dién tich & nhiéu vung mién [1,2].

Hién nay, canh tac dra mdi co gioi hoa
cha yéu ¢ khau lam dat, bon phan (tu
dong), tudi. Khau tr6ng dira duoc tién
hanh 100% béang lao dong thu céng véi
cac phuong tién thd so nén nang suét lao
dong thap, chi phi ting cao. Dé tréng cho
1 ha can khoang 25-30 cong lao dong.
Day 1a mot khau rét ton strc lao dong can
thiét phai duogc co gidi hoa.

Trén thé gidi da c6 nhiéu nghién ctu
vé may trong dira bang thyc nghiém ciing
nhu 1y thuyét.

Guo J. va cac cong su [7] Su dung CAD
va Phan tich phan ttr hiru han (FEA) dé
dam bao tinh toan ven ciu tric cia khung
va tay trong duéi diéu kién tng suit cao.

Jing Fu-lin va céc cong sy [5] da khao
nghiém may trong dira 2 hang cho két
qua: Nang suat 0,06 ha/h; ty 1& trong dat
tiéu chudn 96% véi toc do 62-67 cay/
phut; Giam tong chi phi van hanh khoang
50% so véi phuong phap thu cong.

Li Mutong va cac cong su [6] da ng-
hién ctru nén tang cho hé thong may trong
dang dia quay két qua cho thay: ¢ toc do
van hanh 0,66 km/h, ty 1¢ trong dat tiéu
chuan dat 90,2%, ty 1 trong hong va do
nga lan luot 12 5,1% va 4,7%, va hé sb
bién thién vé khoang cach trong 13 4,6%.

Tap chi CONG NGHIEP NONGTHON S8 60

Tuy nhién, cac nghién ctru trén thé giéi
cha yéu tap trung vao méy trong 2 hang,
trong khi 6 & Viét Nam hién chu yéu dta
dugc trong trén ludng 4 hang. Viéc nghién
ctru, thiét ké, ché tao ting dung may trong
dira 4 hang 13 rat can thiét & nudc ta.

Trong bai bao “Nghién ctru lya chon va
tinh toan co cdu trong dira trén dat phu ni
16ng”, tap chi Cong nghiép Nong thon S6
51/2023 [4] céac tac gia da phan tich, so
sanh gitra co cdu trong 5 khau va trong dia
qua d6 lya chon co cu trong dang 5 khau.
Trén co s& mo phong va tinh todn da xac
dinh cac thong s6 hinh hoc chinh cua bd
phan trong dira 5 khau:

- Ban kinh tay quay duéi R1 =47 mm;
ban kinh tay quay trén R2 = 110 mm.

- M6 men 16n nhét cta truc chu dong la
Mq = 35 Nm véi luc can cuc dai ciia mii
duc Fd = 1000N & chiéu sau trong h = 70
mm.

Bai bao nay, gidi thiéu mau mdy trong
dira 4 hang MTD-01 céu tao gdm nhiéu
bd phan nhu: khung treo, hop sé chuyén
huéng 900, bo phan cap chdi, bd phan
tréng 5 khau, bd phan rai ni 16ng, cum
banh xe nén dét, cum banh tua déng, cum
dia lap dat; cum banh dan huéng duogc
lién hop voi may kéo 4 banh. Thuc ng-
hiém trén déng danh gid cac chi tiéu k¥
thuat ctia may dé tir d6 tmg dung vao co
gidi hod canh tac dua tai cac vung trong
diém cta Viét Nam.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu thuc nghiém

- Str dung chdi nach cia giéng nhom
dira Queen c6 chiéu cao tir 250 + 300 mm,
khéi lwong tir 200 + 300 gam (hinh 1) [3].
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Hinh 1. Chéi dira giong

- bia diém thuc nghi¢ém/khao nghiém: lién tuc dé thu thap sd licu chdi dua sau
Cong ty C6 phan thuc phdm xuat khau khi trong dat cdc yéu ciu nong hoc: do
DPong Giao. sdu trong, khoang cach choi, do nghiéng

- Théi gian thyc hién: Thang 12/2025,  Chol 17 16 choi sau trong dat, khong dat va

o - nang sudt trong. Su dung phuong phap do

2.2. Nghién cvru thuc nghi¢m: dac (bang thudc mét), phuong phép thong

Céc chi tiéu ky thudt cia may trong k& xu ly s6 liéu thuc nghiém dé tinh toan
dugc danh g1a thuc nghiém bang cach két qua.
ldy 8 hang, mdi hang 10 cdy ngiu nhién  2.3. Dung cu thwc nghiém:

Dung cu Théng s6 Muc dich sir dung
Thudc mét .
+ Model: BM - 300; Do dac khoang cach trong,
+ Thang do: 5 mét; do sau tré)ng, duong kinh,

+ Budc nhay vach: 1 mm; | chiéu dai chdi giéng
+ Cép chinh xéc: Class II
Céan ban co

+ Model: CPH - 100; Xac dinh khéi lugng cat
+ Pham vi do: 2 kg - 100 kg; | tu, vat liéu

+ Sai sd: 100 g;

+DPong ho bam gidy Theo doi thoi gian may
+ Model: PC894; lam viéc xac dinh nang suat
+ Thoi gian do: 24 gio; tréng, tinh van toc may

Thude do goc dién ti
+ Model: Insize 2176 - 200; | Do goc nghiéng choi sau
+ Do phan giai: 0 - 3600; | trong, goc léch cam, ...

+ Cap chinh x4c 0.3 do
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2.4. Cac chi tiéu danh gia:
- Ché do van hanh cua may;
- Khoang canh chdi;

- B sau trong;

- Ty 1& chdi khi trong % sb ciy trong

ding yéu cau nong hoc;

- Nang suét trong.

III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Céu tao va nguyén Iy lam viéc ciia
méu mdy trong MTD-01

May trong MTD-01 ¢6 cau tao duoc thé
hién trén (hinh 2)

Hinh 2. May trong dira MTD - 01
1. Khung treo;2. Hop s6 chuyén hudng 900; 3. BS phdn trong 5 khéu;

4. Bo phan ccfp choi; 5. Bé phdn rai ni long.

Qua trinh [am viéc cua may nhu sau:

May trong nhan chuyén dong chinh tir
tryc thu cong suit cia may kéo qua hop
sd truyén dong chuyén hudng 900 t6i cac
bd phén cong tic nho truyén dong xich,
banh ring theo cac ty sb truyén di tinh
toan dong bo.

Chdi dta dugce cép thu cong vao bd
phan cip chdi 4 c¢6 dang bang dan, dugc

Tap chi CONG NGHIEP NONGTHON S8 60

thé hién trén (hinh 3), bao gdm dia 1 co
cac 6ng chtra chdi. Duéi day cac dng duoc
1ap cac tAm day lién két voi than dng dang
ban 1&. Truyén dong cua dia van chuyén
chdi duoc thue hién qua nhong xich truyén
dong 4 va hop s6 banh rang truc vit 5. Khi
bd phan nay quay t6i vi tri can thiét (phia
trén miii duc) day s€ dugc md ra va chdi
ro1 vao mili duc dang mo vit dugc lép trén
co cau trong 5 khau.
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Hinh 3. Ket cau cua bo phan vdn cap choi.

1. Cum ong chira choi; 2. Tam day ong; 3. Khung dé ddy;
4. Nhong xich truyén dong;

Viéc trong choi dira dugce thuc hién nho miii duc c6 két cau dang mo vit.

Hinh 4. Co cdu miii duc dang mo vit.
1. M6 vit; 2. Co cdu diéu khién mé vit; 3. Gid do, phé~u chira.

Mii dyc c6 ciu tao bao gom gia do, Truyén dong cta 2 mo vit 1a d6i xtng
pheu chira va 2 mé vit c6 tc dung viradé  nhau va duge thyc hién nho co cau didu
chtra choi va trong choi. Khi miii duc di -4 A hia A 3
cubng mo vit 1 égtrang ihéi dong va khi khién 2, dugc thé hién trén (hinh 4).
tGi mat dong s& duc 16 trong qua ni 16ng
phu. O vi tri sdu nhat cua mii duc, mo vit
1 s€ md ra va khi mii duc rat 1én s€ tha
chdi & lai 16 trong.

Truyén dong cho co cdu nay la hé thong
kéo cap duogc ldy tir chuyén dong cua co
céu cam (hinh 5).
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Hinh 5 Co cau cam dong mo mo vit

1. O do; 2. Bia xich truyén dong cam, 3. Cam; 4. Can cam

Pha chuyén déng Vi t(r('ilogam Goc qu(%)é) )tay can
Sine bién doi 0-25 0-6
Khoang dung 25-165 6-6
Sine bién doi 165 - 190 6-0
Khoang dung 190 - 360 0-0

Cam dugc thiét ké bang phan mém
Mechanical AutoCad 2018. Cac thong s6
thiét ké dugc thé hién ¢ (hinh 5).

Goc léch pha giita chuyén dong chinh
(dia xich 3) va cam 2 c6 thé diéu chinh
nho ranh truot trén dia xich truyén dong.
Nho goc 1éch pha ndy ta c6 thé thay doi vi
tri m& va dong mo vit hop 1y.

Bo phan trong 1a bo phan quan trong
nl}ét trong may trong. Nguyén 1y bd phan
trong duoc lugl chon d;mg mii duc duoc
truyén dong bang co céu 5 khau (hinh 6),
bao gbém céac by phén chinh la mo vit 1,
c6 tac dung himg choi va cam choi xudng
mit dong. Chuyén dong cua mili duc dugc
thuc hién boi cac banh rang xich 9 c6 cung
tdc do thong qua tay quay 4 va 5. Véi ban

Tap chi CONG NGHIEP NONGTHON S8 60

kinh khac nhau cua tay quay 4 va 5 thong
qua tay bién 3, tay trong 2 vira thuc hién
chuyén dong quay xung quanh tdm tay
quay 5 vira thay doi goc nghiéng.

Ngoai ra dd bd sung thém co ciu hinh
binh hanh dé giir cho mili duc ludn luon
vudng goc véi mat dat dé tao diéu kién
cho viéc himg chdi va cam chdi & tu thé
dung. Co ciu hinh binh hanh dugc tao ra
khi bd sung thém tay quay 8 cung dudng
kinh va chuyén dong song song véi tay
quay 5. Luc d6 thanh 7 s& chuyén dong
song phang. Véi chiéu dai thanh 6 va
thanh 2 bang nhau, khau 1, 2, 6, 7 sé tao
ra mot hinh binh hanh th 2, nho d6 mo
vit 1 cling s& chuyén dong song phang nhu
thanh 7.




KHOA HOC

- CONG NGHE

Hinh 6. Két cdu ciia bo phdn trong

1. Miii duc 1; 2. Tay trong ; 3. Tay bién co cdu trong; 4. Tay quay trén ;

5. Tay quay duéi; 6. Thanh néi; 7. Thanh gitt hwéng; 8. Tay quay giit hudng;

9 Banh rang; 10.

De dam bao su dong bd glua b phén
cap chdi va bo phan trong, can phai dleu
chinh dugc pha tha chdi véi bo phan trong
Diéu nay duogc thyc hién nhd rinh 6 van

Thén co cdu trong.
trén dia duoc bat voi mit binh cua dau ra
hop s6 (hinh 7).

Hinh 7. Diéu chinh thoi diém tha choi ciia bé phdn cdp choi

Van tdc quay cta bd phan chuyén choi
phai dong bd v6i bo phan trong. Véi sd
luong 5 dng trén dia chuyén chdi, v&i mdi
chu ky trdng ong chuyén chdi s& phai di
chuyén 1/5 vong.

Bo phan rai ni 16ng 1a éng hinh try c¢6
duong kinh 67 mm lap quay tron nho gbi
bi han trén khung treo. Diéu chinh khoang
cach v6i mit dong boi khép ban 18 dugc
cb dinh bang day xich.

Tap chi CONG NGHIEP NONGTHON S8 60
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1. Thanh treo
2. Cudn ni long

Hinh 8 . B phan rai ni long

Khi tién hanh phii ni 16ng trén mit ludng,
ni 16ng duoc rai kin, c6 dinh dau luong
nho 2 banh dan hudng (hodc phu 16p dat
trén mat. may kéo di chuyén ni 16ng duoc
kéo cang, truc lap quay thuc hién viéc rai
ni 16ng 2 mép nho dia vun dat 1ap c6 dinh
16p ni 1ong phu da rai xudng mat rudng.

3.2. Tinhtodn mgtsoé thong sé chinh ciia
mady trong

a) Cdc théng sé hinh hoc cia co cdu
trong

Theo [4] céc thong s6 hop 1y cho co cau
trong 5 khau nhu sau:

- Ban kinh tay quay dudi R1 =47 mm;
- Bén kinh tay quay trén R2 = 110 mm.
- Chiéu dai tay bién Lb =300 mm;
b) Ty s6 truyén ciia bg phdn trong cdy
Véi mdi loai may kéo khac nhau thi ty
sd truyén tir truc thu cong suit ciia may
kéo dén miii duc can tinh toan phu hgp dé
khoang cach trong L = 300 mm.

Ty s truyén tinh theo cong thirc:

Tap chi CONG NGHIEP NONGTHON S8 60

3. Tryc lap
4. Khop ban 18
; Npto-L. 540.0.3 2.7
ly = = = —
60.vd 60-”0‘, U4

Pé dam bao van tdc theo phuong ngang
ctia miii dyc o diém dudi cung bang khong
so voi mat dat khi d6 bang van toc tién
cua may kéo hay vd = vim

Thuc nghiém do dac thuc té v6i may
kéo FND.350 - 60 HP lya chon ché d6 lam
viéc tang nhanh dé muc 1; truc thu cong
suat dé sé 3 van toc tién ctia may thay
vao cong thuc trén ta dugc ty sb truyén .
Day la ty s6 truyén co s¢ dé tinh toan cho
bd phan tré)ng va cac by phan lam viéc
cua may.

3.3. Thir nghiém ddnh gid thong so
lam viéc ciia mdy trong

May tréng da duoc thiét ké, ché tao va
khao nghi¢m so bd trén kénh dat va ruong
tai Co s¢ nghién ctru Trau Quy cua Vién
Co dién nong nghi¢p va Cong ngh¢ sau
thu hoach. Sau khi hoan thién mday trong
duoc khao nghiém trong diéu kién thuc
té tai Cong ty CPTPXK Pong Giao —
Ninh Binh.
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Hinh 9. Thue nghiém may trong dita MTD-01 tai Cong ty CPTPXK Bong Giao (DOVECO)

3.3.1. Nang sudt may trong.

dinh. Ty 18 chdi dua khong dat (dap, gdy,

Qua khéo nghiém thyc té nhan thdy may nghiéng qua 150 ) < 3%. Nang suat trong

lam viéc ém diu, cac bo phan lam viéc 6n duogc thé hién bang 2

Bing 2. Thuc nghiém néng sudt trong trén luéng 100 m

T | ha |5l | it | SRS
Ludng 1 4,60 12,968 0,235 97,50
Ludng 2 4,50 12,979 0,240 97,36
Ludng 3 4,49 12,952 0.241 97,67
Ludng 4 4,50 12,959 0,240 97,31
Ludng 5 4,51 12,987 0,240 97,37
Ludng 6 4,50 12,988 0,240 97,44
Luong 7 4,49 12,961 0,240 97,53
Ludng 8 4,49 12,944 0,240 97,62
Ludng 9 4,51 12,983 0,241 97,53

Luéng 10 | 4,49 12,945 0,240 97,62
Trung binh | 4,508 12,97 0,24 97,50

Ning suat trung binh (thuan tuy) dat
0,24 ha/gio; Ty 1& chdi sau trong dat yéu
cau 1a 97,5 %. Ty 1& choi dira sau trong
khong dat nguyén nhan chu yéu tac dong
b6i 3 yéu t6 thir nhat do nguoi thao tac cip
chdi vao bang dan khong dang quy trinh,
thir 2 do khau lam dét chua k¥ con ty 1¢ dat
cuc to trén ludng va thtr 3 do khau tuyén

gidng chua dat yéu cau cho chdi dira trong
bang may.

3.3.2. Bé sdu trong

Do sau trong co thé diéu chinh thong qua
cum banh tua déng tuy nhién véi mat, day
ludng map mé chiéu sau trong s& khong cd
dinh. Két qua danh gia thé hién bang 3
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Bing 3. Thuwc nghiém dé siu trong

_ DPon vi: mm
Hang tha/do sau trong (h)

Thaw ! 2 3 4 5 6 7 8
1 80 83 77 80 81 80 75 78
2 82 82 81 77 77 83 73 76
3 78 79 72 76 80 79 73 74
4 85 83 74 81 76 80 78 76
5 77 83 84 83 83 83 80 80
6 80 78 78 80 75 74 78 76
7 78 76 82 84 77 74 74 84
8 81 75 72 80 80 73 83 74
9 85 81 83 77 76 81 74 77
10 85 77 82 75 79 82 80 84

Trung 78,82

Qua bang 3 ta thay theo yéu cau nong  3.3.3. Khodng cdich trong
hoc thi d¢ sau trong tir 6 ~ 8 cm nhu vay
dam bao do sau trong cua may.

Bing 4. Thir nghi¢gm khodng cdch trong
Pon vi: mm

Hang thii/khoang cach trong (S)

Thaw !l 2 3 4 5 6 7 8
1 | 286 | 289 | 301 | 281 | 319| 302 | 285 | 294
2 | 306 | 288 | 291 | 284 | 311 | 298| 298 | 316
3| 312 292 300| 320| 305| 294 | 296 | 308
4 | 299 310| 308| 307 | 319 318| 296 | 300
s | 298| 298| 300 | 313| 318 | 307 | 283 | 288
6 | 288 | 306 | 284 | 301 | 283 | 299 | 298| 310
7 | 313 31| 301 | 283| 285| 295| 311 | 312
8 | 203 | 308 | 308| 317] 205| 289 | 289 | 322
o | 317 319| 309 | 324| 283| 316| 281 | 289
10 | 202 308 | 295| 202 | 285 304 | 312| 305

rung 300,87
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Qua bang 4 ta thay theo khoang cach
trong 16n nhat 1a 319 mm khoang cach
trong nho nhat 1a 281 mm. Khoang cach
trung binh 300, 87 mm nhu vay co ban
dam bao khoang cach trong clia may dap
g duoc yéu cau thyc tién.

IV. KET LUAN

Mau may thiét ké, ché tao va thuc ng-
hiém trong dira c6 4 hang trong, khoang
cach trong (chdi cach chdi) trung binh
1a 300,87 (mm) va do siu trong trung
binh h = 7,882 cm 8 (cm) dat yéu cau
nong hoc.

Ning suét trong trung binh (thuan tuy)
dat 0,24 (ha/gio). Ty 1& chdi dta sau khi
trong dat yéu cau ndng hoc trung binh 1a
97,5%.

Ty sd truyén tir truc thu cong suit dén
bo phan tréng (theo ché d6 van hanh duoc
chon cta may kéo). May hoat dong 6n
dinh khi lién hop v6i ngudn dong luc may
kéo 4 banh 60 HP.

Két qua thyc nghiém cho thdy may dap
tmg duoc yéu cau ndng hoc voi cac chi
tiéu dé ra. May trong dira MTD-01 phu
hop co gid1 hod canh tac dira tai Viét Nam.

TAI LIEU THAM KHAO

[1].https://cand.com.vn/Kinh-te/
Dinh-huong-phat-trien-cay-dua-Viet-
Nam-i232278/

[2].https://nongnghiep.vn/trong-
dua-thu-nhap-200--240-trieu-dong-
ha-d309398.html

[3].Lé Vin DPuc, Nguyén Vin Nghiém,
Doan Van Lu, Cao Van Chi va céc cong
sw. S6 tay hwéng dan canh tdc dira theo
VietGap. Cuc trong trot - Bo Nong nghiép
va Phat trién nong thon.

[4].Dau Thé Nhu, Nguyén Duc Long,
Nguyén Viét Anh, Nguyén Ngoc Tuén;
Diang Van Bong. (2023). Nghién cuu lua
chon va tinh todn co cdu trong dira trén
dat phi ni léng. Tap chi Cong nghiép
Noéng thon S6 51/2023.

[5].Jing Fu-lin, ZHANG Man-qi, HU
Xiao-zhong, HE Feng-guang, CUI Zhen-

de, DENG Gan-ran. Test Analysis of Ridge
Double-row Pineapple Transplanting Ma-
chine. Modern Agricultural Equipment.
Vol.44 No.5; Oct. 2023

[6].L1i Mutong, Yue Dandan, Zhao
Guangkuo, Guan Xiaodong. Optimized
Design of a Hanging-Cup Planting Prin-
ciple Based on Pineapple Seedlings and
Spatio-Temporal Analysis and Experi-
mental Study of Seedling-Machine-Soil
Coupled Interaction. Available at SSRN:
https://ssrn.com/abstract=5887390 or
http://dx.doi.org/10.2139/ssrn.5887390

[7].Guo J, Zhou B, Liu X, Hui Z, Hao
X, Zhang Z, Yang Z, Sun H and Xue Z
(2025) Design and simulation of key
components for mechanical transplant-
ing of large pineapple seedlings. Front.
Plant Sci. 16:1721367. doi: 10.3389/
fpls.2025.1721367

Tap chi CONG NGHIEP NONGTHON S8 60




KHOA HOQC - CONG NGHE

ENERGY POTENTIAL AND FUEL CHARACTERISTICS OF DURIAN
(DURIO ZIBETHINUS L.) PEEL AS A LIGNOCELLULOSIC BIOMASS
FEEDSTOCK

Ngo Thi Thanh Thuy'
Hieu Manh Nguyen'
Long Duc Nguyen'
Le Thi Hien',

Jonhson Peter Robert?

ABSTRACT

Durian (Durio zibethinus L.) peel is a
lignocellulosic by-product that accounts for a
large proportion of waste generated from the
rapidly expanding durian processing industry in
Vietnam and Southeast Asia. This study evaluates
the physical, mechanical, chemical, and calorific
properties of durian peel to assess its potential
use as a feedstock for biomass energy and biochar
production. The results show that fresh durian
peel has a very high moisture content (76.47 +
0.10%), resulting in an extremely low apparent
energy value. Its peel thickness is 28.5 + 2.6 mm,
hardness 30.98 = 1.82 N, compressive strength
1.85 = 0.21 MPa, and tensile strength 0.96 +
0.12 MPa. After drying, the durian peel exhibits
a bulk density of 0.26 = 0.02 g/cm’ water activity
of 0.31 + 0.02, and reduced thickness of 17.8
1.9 mm, while mechanical properties increase
significantly, with hardness reaching 62.8 £4.1 N,
compressive strength 3.45 + 0.30 MPa, and tensile
strength 2.05 = 0.20 MPa. In terms of chemical

Lich st bai bao

Ngay nhan bai: 14/01/2026
Ngay phén bién: 19/01/2026
Ngay duyét dang: 24/1/2026

characteristics, dried durian peel has a pH of
5.63 = 0.02, high volatile matter content (72.37
+ 0.09%), an appropriate fixed carbon content
(20.05 £ 0.13%), ash content of 7.58 £ 0.04%,
cellulose content of 32.27 + 0.12%, and lignin
content of 19.69 £ 0.07%. After drying, the higher
heating value (HHV) increases to approximately
17.8 MJ kg™, comparable to that of many common
agricultural residues. These results indicate that
the low energy value of fresh durian peel is mainly
due to its high moisture content rather than its
intrinsic material properties. With appropriate
drying and pretreatment methods, durian peel
represents a promising agricultural by-product
for biomass energy and biochar production,
contributing to agricultural waste reduction,
greenhouse gas emission mitigation, and the
promotion of a circular economy in Vietnam's
durian processing industry.

Keywords: agricultural by-products; biomass
energy, biochar;, durian peel; mechanical
properties; physicochemical characterization.

1. INTRODUCTION

Durian (Durio zibethinus L.) is a
high-value tropical fruit widely cultivated
in Southeast Asia, with Vietnam emerging
as one of the fastest-growing producers in
the region in recent years. The rapid ex-
pansion of durian cultivation and export,
particularly driven by demand from the

Chinese market, has resulted in a substan-
tial increase in processing volume and
associated postharvest by-products [1,2].
Among these by-products, durian peel
represents the dominant fraction, account-
ing for approximately 65—75% of the total
fruit mass, which corresponds to several
hundred thousand tons generated annual-

! Vietnam Institute of Agricultural Engineering and Post-Harvest Technology (VIAEP), Hanoi,
Vietnam
2 United Nations Industrial Development Organization (UNIDO)
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ly at current production levels [3]. If not
properly managed, the accumulation of
durian peel can cause environmental pol-
lution, unpleasant odors, and increased
microbial activity, while also leading to
the loss of a potentially valuable biomass
resource that could otherwise be utilized
for energy or material applications [3,24].

From a material perspective, durian
peel is a lignocellulosic biomass com-
posed primarily of cellulose, hemicellu-
lose, and lignin, which together constitute
the majority of its dry matter and govern
its physical, mechanical, and chemical
behavior [4,7,11]. Owing to this compo-
sition, durian peel has attracted increasing
attention as a renewable feedstock for bio-
mass-based applications, including solid
biofuels, biochar, particleboard, and bio-
based composite materials [4,8,10,23].
Previous studies have reported that durian
peel fibers exhibit favorable mechanical
and thermal properties when incorporat-
ed into polymer composites or construc-
tion materials, while recent investigations
have demonstrated the feasibility of pro-
ducing biochar and smokeless fuel from
durian rind [9, 11,2 3]. These findings in-
dicate that durian peel possesses intrinsic
characteristics suitable for energy-related
valorization, provided that appropriate
pretreatment and processing strategies are
applied.

In biomass energy systems, feedstock
characteristics play a decisive role in de-
termining fuel quality, process efficiency,
and operational stability. Key parameters
include moisture content, bulk density,
mechanical strength, ash content, volatile
matter, fixed carbon, and higher heating
value (HHV), all of which directly influ-
ence drying requirements, densification
behavior, combustion efficiency, and char
yield [18, 21]. Among these parameters,
moisture content is particularly critical, as

excessive moisture severely suppresses ef-
fective heating value, increases energy de-
mand for evaporation, and reduces overall
thermal efficiency, especially under trop-
ical processing and storage conditions
[6,19]. Therefore, systematic evaluation
of both fresh and dried biomass is essen-
tial to accurately assess energy potential
under practical utilization conditions.

Accordingly, numerous studies at both
national and international levels have
focused on elucidating the mechanical,
physical, and chemical properties of duri-
an peel and comparing them with other ag-
ricultural residues to evaluate its practical
applicability. In Vietnam, Xuan Loc et al.
(2023) [7] investigated the physicochemi-
cal characteristics of durian peel and jack-
fruit peel for biochar production. Their
results showed that durian peel exhibit-
ed a higher moisture content (85%) than
jackfruit peel (81.7%), while the biochar
yield was comparable (39% vs. 39.7%).
Moreover, durian peel had a higher car-
bon content (49.8% vs. 45.7%) and low-
er ash content (14% vs. 21%) compared
with jackfruit peel. In addition, Tang and
Nguyen (2025) [8] reported that durian
peel had a holocellulose content of 72.84
+ 0.89% (dry basis), comparable to pre-
vious studies (65.3—-73.54%) and bamboo
(62.5-79.9%), whereas the lignin content
was 15.92 + 0.56%, significantly lower
than that of bamboo (20.5-32.2%), indi-
cating its potential for particleboard and
biocomposite production.

Globally, Charoenwai et al. (2005) [9]
reported that the chemical composition of
dried durian peel and treated durian peel
fiber showed no significant differences,
with lignin contents of approximately
10.7-10.9% and ash contents of 4.3—
5.5%. Alkaline treatment increased holo-
cellulose content from 47.1% to 54.2%
and a-cellulose from 31.6% to 35.6% due
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to partial dissolution of lignin and hemi-
cellulose, confirming the suitability of du-
rian peel fibers for sustainable construc-
tion materials. Manshor et al. (2014) [10]
reported that durian peel mainly consisted
of 60.45% cellulose, 15.45% lignin, and
13.09% hemicellulose, comparable to
many natural wood fibers and indicating
its potential as a filler in biocomposite
systems. Furthermore, Lubis et al. (2018)
[11] investigated the chemical, mechani-
cal, and physical properties of fibers ex-
tracted from durian peel (Durio zibethinus
Murr.) collected in North Sumatra and re-
ported high cellulose content (57-64%),
hemicellulose content of approximately
30.7%, and lignin content of about 13.6%.
The fibers exhibited a tensile strength of
approximately 298 MPa and an elastic
modulus of 5.987 GPa, demonstrating the
potential of this by-product for sustain-
able and environmentally friendly materi-
al applications. Additionally, Masrol et al.
(2018) [12] analyzed the chemical com-
position of durian peel and reported a-cel-
lulose of 34.9%, holocellulose of 58.3%,
lignin of 19.3%, pentosan of 10.6%, and
ash of 6.1%, reflecting a typical lignocel-
lulosic structure and confirming its suit-
ability as a raw material for pulp and pa-
per production.

Despite the increasing interest in duri-
an peel utilization, most existing studies
have focused on individual properties or
specific applications such as biocompos-
ites, pulp and paper, or preliminary bio-
char production. Comprehensive datasets
integrating physical, mechanical, chemi-
cal, and calorific properties remain limited
[4,7,12]. In particular, combined evalua-
tion of fresh and dried durian peel to clar-
ify the dominant role of moisture content
and pretreatment on energy performance
has not been sufficiently investigated in
the context of biomass energy utilization
in Vietnam.

Tap chi CONG NGHIEP NONGTHON S8 60

Therefore, the objective of this study
is to systematically evaluate the physi-
cal, mechanical, chemical, and calorific
properties of durian peel in both fresh and
dried states to determine its potential as a
lignocellulosic biomass feedstock for en-
ergy and biochar production. This study
focuses on feedstock characterization,
providing a scientific basis for subsequent
research on pelletization, carbonization,
and thermal conversion of durian peel in
sustainable biomass energy systems.

2. MATERIALS AND METHODS

2.1. Raw materials and sample prepa-
ration

Durian peel (Durio zibethinus L.) was
collected from commercial durian pro-
cessing facilities located in the Central
Highlands and Mekong Delta regions of
Vietnam. The collected peels consisted
mainly of exocarp and mesocarp tissues,
which together account for the majority of
durian peel mass. Visible impurities, ad-
hering pulp residues, and damaged parts
were manually removed prior to analysis.

Fresh durian peel samples were cut
into pieces of approximately 2-3 cm to
improve homogeneity. A portion of the
samples was analyzed immediately as
fresh material, while the remaining sam-
ples were dried in a forced-air convection
oven at 60—70 °C until constant mass was
achieved, corresponding to a moisture
content below 10% (wet basis). After dry-
ing, the samples were ground using a lab-
oratory mill and sieved to obtain particle
sizes below 1 mm. All dried samples were
stored in airtight polyethylene bags at 25
+ 2 °C prior to further analysis to mini-
mize moisture reabsorption.

2.2. Determination of physical proper-
ties

Moisture content was determined us-
ing the oven drying method in accordance
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with TCVN 9706:2013 [15]. Bulk densi-
ty of dried durian peel was measured by
the volume displacement method follow-
ing established procedures for agricultur-
al biomass materials [20]. Water activity
was determined at 25°C using a calibrated
water activity meter to assess storage sta-
bility under tropical conditions.

Peel thickness was measured for both
spiny and non-spiny regions using a digi-
tal vernier caliper with a precision of 0.01
mm. Measurements were conducted at
multiple positions on each peel sample to
account for natural structural heterogene-

1ty.
2.3. Mechanical property analysis

Mechanical properties of durian peel
were evaluated for both fresh and dried
samples. Hardness, compressive strength,
and tensile strength were measured using
an IMADA MX-500N automatic push
pull force testing machine equipped with
appropriate fixtures for biological materi-
als.

For hardness and compressive strength
measurements, peel specimens were sub-
jected to uniaxial loading at a constant
crosshead speed until failure. Tensile
strength was determined using standard-
ized strip-shaped specimens prepared
from peel sections. All measurements
were conducted at ambient temperature
(25 £ 2°C), and each test was performed
in triplicate.

2.4. Chemical and proximate analysis

The pH of dried durian peel was mea-
sured using a calibrated digital pH meter
after suspension of ground samples in dis-
tilled water. Proximate analysis was con-
ducted to determine volatile matter and
ash content following TCVN 172:2019

[13] and TCVN 173:2019 [14], respec-
tively. Fixed carbon content was calculat-
ed by difference.

Structural carbohydrate and lignin con-
tents were determined using standard bio-
mass characterization procedures. Cel-
lulose content was measured using the
Seifert method, while lignin content was
determined according to the Klason meth-
od as described by Sluiter et al. [17].

2.5. Calorific value determination

The higher heating value (HHV) of du-
rian peel was measured experimentally on
an as-received basis using an isoperibol
bomb calorimeter calibrated with benzoic
acid. Measured HHV values were subse-
quently converted to dry basis (DB) and
dry ash-free basis (DAF) according to
standard conversion procedures common-
ly applied in biomass energy studies [19].

2.6. Statistical analysis

All experiments were conducted in
triplicate (n=3). Results are reported as
mean =+ standard deviation. Statistical dif-
ferences between fresh and dried durian
peel samples were evaluated using Stu-
dent’s t-test, with differences considered
statistically significant at p < 0.05.

3. RESULTS AND DISCUSSION

3.1. Physical properties of durian peel
and implications for energy utilization

The physical properties of durian peel in
the as-received state and after drying are
critical determinants of its applicability as
a biomass fuel, particularly with respect
to drying behavior, storage stability, and
thermochemical conversion performance.
The corresponding analytical results are
summarized in Table 1.
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Table 1. Physical properties of fresh and dried durian peel

Parameter Fresh peel Dried peel
Moisture content (%) 76.47+£0.102| 9.85+0.22b
Bulk density (g cm™) — 0.26 £0.02
Water activity (-) - 0.31 £0.02
Peel thickness with spines (mm) 28.5+2.6 —

Peel thickness without spines (mm) 17.8+1.9 —

Notes:

Values are expressed as mean + standard deviation (=3). Different superscript letters

within the same row indicate significant differences between fresh and dried peel
(Students t-test, p < 0.05).

Figure 1. Thickness of fresh durian peel:
(a) thickness of spiny peel; (b) thickness of non-spiny peel.

The analysis results show that fresh du-
rian peel has an average moisture content
of 76.47 + 0.10%, which is significantly
higher than that of several common agri-
cultural residues such as fresh sugarcane
bagasse (45 - 55%) and rice husk (10
- 15%) [18]. This high moisture content
is characteristic of plant tissues with po-
rous structures and thick cell walls, which
help protect the edible pulp from moisture
loss and mechanical damage during fruit
growth and ripening.

However, when durian peel is used as
a feedstock for biomass combustion or
bio-thermochemical conversion, its high
moisture content becomes a disadvantage.
Water retained within the cellular structure
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reduces the effective heating value and
combustion efficiency, while generating
excessive smoke and unburned gases, as
a large portion of the initial energy input
is consumed for moisture evaporation. In
addition, high moisture content promotes
ash agglomeration and slag formation in
the combustion chamber, leading to metal
corrosion and reduced equipment lifes-
pan. Therefore, to achieve optimal ener-
gy efficiency, the material should undergo
primary drying to a moisture content of
<10% prior to use. Controlling moisture
at this level not only improves combus-
tion performance but also stabilizes ma-
terial mass, reduces transportation costs,
and extends storage life.
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The bulk density of dried durian peel
is 0.26 = 0.02 g/cm?, which falls within
the medium range of lignocellulosic bio-
mass materials and is comparable to saw-
dust (0.20-0.35 g/cm?®) and coffee husk
(0.18 - 0.24 g/cm?) reported in previous
studies [19,20]. This moderate bulk den-
sity indicates favorable characteristics for
grinding, densification, transportation,
and storage processes [21]. In biomass
pellet production, such density is advan-
tageous because the particles can readily
rearrange and bond during compaction,
resulting in pellets with higher density,
improved combustion efficiency, and en-
hanced burning stability.

The water activity (a,) of dried durian
peel was determined to be 0.31 + 0.02,
which is significantly lower than the
threshold required for microbial growth
(0.6). Low water activity implies a re-
duced risk of mold and microbial devel-
opment, thereby extending natural storage
duration without the need for chemical
preservatives. This characteristic is par-
ticularly beneficial for long-term storage
and transportation of biomass feedstock
under open environmental conditions, es-
pecially in humid tropical climates such
as Vietnam. Low water activity, in com-
bination with low moisture content, also
helps maintain mechanical integrity and
reduces agglomeration and material deg-
radation during storage. This is a key fac-
tor in the design of biomass supply chains,

from collection to pelletization and com-
bustion [6].

The peel thickness at spiny regions
reaches 28.5 + 2.6 mm, which is signifi-
cantly greater than that at non-spiny re-
gions (17.8 £ 1.9 mm). This difference
reflects the mechanical and protective
function of the spine system, where peel
tissues are thicker and denser to withstand
external forces. In contrast, non-spiny
regions exhibit thinner and more porous
structures, facilitating natural fruit crack-
ing during ripening. This non-uniformity
in peel thickness directly affects cutting,
grinding, and drying processes during
biomass pretreatment. The spiny peel por-
tions require higher grinding energy and
longer drying times, whereas non-spiny
portions are more easily fragmented.
Therefore, size reduction and thorough
mixing of the material prior to drying or
pelletization are necessary to ensure ho-
mogeneity of the biomass fuel.

3.2. Mechanical properties and pro-
cessability

The mechanical properties of durian
peel before and after drying play an im-
portant role in evaluating the potential
application of this material as a biomass
energy source, and they also reflect the
material behavior during handling, grind-
ing, and densification prior to thermal
conversion. The determined results are
presented in Table 2.

Table 2. Mechanical properties of durian peel before and after drying

Property Fresh peel Dried peel
Hardness (N) 3098 +1.822| 62.8+4.1°
Compressive strength (MPa) 1.85+0.212 3.45+0.30°
Tensile strength (MPa) 0.96 £0.122 2.05 £0.20°

Notes: Values are expressed as mean + standard deviation (n = 3). Different superscript letters with-
in the same row indicate significant differences between fresh
and dried peel (p < 0.05).
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Figure 2. Compressive strength of durian peel.

The hardness of dried durian peel
reached 62.8 + 4.1 N, which was marked-
ly higher than that of fresh peel (30.98 +
1.82 N), indicating a rigid material struc-
ture and high resistance to deformation.
High hardness suggests that durian peel
can withstand impact, compressive, and
shear forces due to its dense cellular struc-
ture and high lignin content in the cell
wall. This characteristic is advantageous
during transportation and preprocess-
ing, as it reduces material loss caused by
fragmentation. However, it also necessi-
tates the selection of appropriate grinding
equipment, such as roller mills or high-
speed hammer mills, to ensure stable
grinding performance. Moreover, high
hardness is directly associated with pro-
longed combustion behavior, since lignin
exhibits thermal stability and slow-burn-
ing characteristics, contributing to a more
stable flame in energy applications [5,22].

The compressive strength of dried peel
was 3.45 £ 0.30 MPa, whereas fresh peel
exhibited only 1.85 = 0.21 MPa, indi-
cating a moderate load-bearing capac-
ity under compression. The increase in
compressive strength after drying reflects
structural changes caused by moisture
reduction, which enhances contact and
bonding among solid constituents [21].
This property improves the ability of
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the material to maintain its shape during
collection, stacking, and transportation.
In contrast, in the fresh state, the porous
structure and high moisture content result
in lower compressive strength, which can
be beneficial for mechanical pretreatment
steps such as grinding and pressing, there-
by reducing energy consumption during
biomass preparation prior to energy
conversion.

Regarding tensile strength, dried peel
exhibited a value of 2.05 £ 0.20 MPa,
significantly higher than that of fresh
peel (0.96 + 0.12 MPa) and lower than
its compressive strength. This result indi-
cates that the material is more susceptible
to failure under tensile stress, consistent
with the heterogeneous fiber bonding typ-
ical of plant tissues. This characteristic is
advantageous for biomass fuel applica-
tions, as easier fiber disruption increases
the exposed surface area of the material,
thereby enhancing drying efficiency and
thermal conversion performance in bio-
mass energy processes [3].

Overall, drying significantly enhanced
the mechanical properties of durian peel.
The increase in hardness and compressive
strength indicates improved structural in-
tegrity, which is beneficial for handling,
stacking, transportation, and especially
biomass pelletization [21]. Meanwhile,
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the tensile strength after drying remains
within a range that allows the material to
be readily fractured during grinding, thus
not hindering size reduction prior to ther-
mal conversion. These trends are consis-
tent with previous studies on lignocellu-
losic biomass and material applications
derived from durian peel [9 - 11,22].

3.3. Chemical composition and fuel
characteristics

The chemical and proximate composi-
tion of dried durian peel, which governs
ignition behavior, ash-related perfor-
mance, and char formation during thermal
conversion, 1s summarized in Table 3.

Table 3. Chemical and proximate composition of dried durian peel
(mean = SD, n = 3)

Parameter Value
pH 5.63£0.02
Volatile matter (%) 72.37+0.09
Fixed carbon (%) 20.05+0.13
Ash content (%) 7.58 £0.04
Cellulose (%) 32.27+0.12
Lignin (%) 19.69 +0.07

Notes: Proximate analysis values are reported on a dry basis.

The pH value of 5.63 + 0.02 indicates
that durian peel is mildly acidic, similar
to most plant-derived agricultural residues
(pH 5-6). This acidity is mainly attribut-
ed to the presence of natural organic acids
such as citric, malic, and tartaric acids, as
well as phenolic compounds in the cell tis-
sues. Material pH significantly influences
pyrolysis and catalytic behavior during
carbonization; biomass with lower pH
often promotes biochar formation due to
the enhanced decomposition of hemicel-
lulose and lignin at lower temperatures.
Therefore, a pH of approximately 5.6 is
considered suitable for both pelletization
and biochar production without requiring
chemical neutralization [23,5].

The high volatile matter content of 72.37
+ 0.09% indicates that durian peel is high-
ly ignitable and releases volatiles rapidly
during combustion or pyrolysis [18,19].
This high volatile fraction reflects rapid

ignition and intense gas release during
the initial combustion stage, which helps
sustain flame propagation and shorten i1g-
nition time. In contrast, the fixed carbon
content of approximately 20.05 + 0.13%
indicates the ability to maintain stable and
prolonged combustion. The ratio of vola-
tile matter to fixed carbon (~3.6) suggests
that durian peel combines high ignitabili-
ty with good thermal stability, similar to
trends reported for common agricultural
residues such as sugarcane bagasse and
rice husk [18]. These characteristics make
it particularly suitable for biomass pellet
fuel and pyrolysis feedstock for biochar
production.

The ash content of 7.58 + 0.04% is con-
sidered moderate—higher than that of
sugarcane bagasse (1.5-3%) but signifi-
cantly lower than that of rice husk (15—
20%). High ash content may cause slag-
ging and fouling in combustion systems;
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however, with a value below 8%, durian
peel is still regarded as a safe combus-
tion feedstock with limited slagging and
corrosion risks. Lower ash content also
contributes to improved thermal efficien-
cy and enhanced durability of combustion
equipment during operation [6,18].

Durian peel contains 32.27 +0.12% cel-
lulose and 19.69 + 0.07% lignin. Cellulose
is a linear polysaccharide that is readily
combustible and plays a major role in the
rapid heat-release stage of combustion,
whereas lignin is a three-dimensional ar-
omatic polymer with high thermal sta-
bility that decomposes slowly but yields
high heat, contributing to prolonged
combustion and flame stability. The cel-
lulose and lignin contents of durian peel
are comparable to those of common ag-
ricultural residues such as rice husk (cel-
lulose 35-40%, lignin 22-25%) and sug-
arcane bagasse (cellulose 40-45%, lignin

18-21%) [23,5]. Notably, lignin also
acts as a natural binder during heating; it
softens and forms interparticle bonds
during pelletization, enhancing pellet
mechanical strength, reducing dust forma-
tion, and minimizing the need for chemical
additives.

Overall, considering pH, ash, cellulose,
and lignin contents, durian peel exhib-
its balanced physicochemical properties,
ease of processing, and high energy po-
tential, making it a promising biomass
feedstock for renewable fuel production,
biochar generation, and environmentally
friendly biobased materials [5].

3.4. Calorific value and energy poten-
tial

The higher heating values (HHV) of
durian peel measured on an as-received,

dry, and dry ash-free basis are presented
in Table 4.

Table 4. Higher heating value (HHYV) of durian peel under different reporting bases
(mean £ SD, n = 3)

Reporting basis kng?V (MJ
As-received basis (ARB) 29+0.1

Dry basis (DB) 17.8+0.3
Dry ash-free basis (DAF) 18.7+0.4

Notes: HHV was experimentally measured on an as-received basis and converted to
dry basis and dry ash-free basis using standard conversion procedures.

The results show that raw durian peel
exhibits a very low heating value due to
its extremely high total moisture content
(83.9%). Most of the energy generated
during thermal conversion is consumed
for water evaporation, which severely
reduces the overall energy utilization ef-
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ficiency. However, when expressed on
a dry basis (DB) and dry ash-free basis
(DAF), the gross calorific value of durian
peel is comparable to that of many ligno-
cellulosic biomasses currently exploited
as bioenergy feedstocks, such as sugar-
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cane bagasse, coffee husk, and sawdust
[18,19].

The large discrepancy between the heat-
ing values on an as-received basis (ARB)
and dry basis highlights the critical role
of drying and moisture-reduction pre-
treatment. In the context of utilizing du-
rian peel for biomass energy and biochar
production, moisture control is not only a
technical requirement but also a key fac-
tor determining energy efficiency and the
economic feasibility of the entire conver-
sion chain [6,19,23].

4. CONCLUSIONS

The results of the mechanical, physi-
cal, and chemical characterization indi-
cate clear differences between fresh and
dried durian peel. Dried peel exhibited
high hardness (62.8 £4.1 N), compressive
strength (3.45 = 0.30 MPa), and tensile
strength (2.05 £ 0.20 MPa), which were
significantly higher than those of fresh
peel (hardness 30.98 + 1.82 N, compres-
sive strength 1.85 = 0.21 MPa, tensile
strength 0.96 £ 0.12 MPa). The increase
in mechanical parameters after drying
reflects structural changes in the plant
tissue, resulting in improved load-bear-
ing capacity during collection, stacking,
transportation, and compaction processes.

In addition, durian peel exhibited a mod-
erate bulk density (0.26 = 0.02 g/cm?) and
low water activity (0.31 = 0.02), indicat-
ing good storability, low susceptibility
to microbial growth, and stability under
tropical climatic conditions. However, the
natural moisture content of fresh peel was
extremely high (76.47 + 0.10%), requiring
primary drying to reduce moisture and im-
prove combustion efficiency and energy
utilization. Furthermore, the peel showed
a high volatile matter content (72.37%),
fixed carbon content (20.05%), and mod-
erate ash content (7.58%), which helps
limit slagging and equipment corrosion,
along with balanced cellulose (32.27%)
and lignin (19.69%) contents.

Based on these characteristics, durian
peel is evaluated as a promising biomass
feedstock for various clean energy tech-
nologies, including fuel pellet production,
biochar generation, and direct combustion
in industrial boilers. The valorization of
this agricultural by-product not only con-
tributes to reducing agricultural waste and
environmental pollution but also provides
significant economic benefits, supporting
circular economy models and sustainable
development in the Vietnamese durian
processing industry.
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PANH GIA NANG LUC CO GIOI HOA CUA MOT SO SAN PHAM
NONG NGHIEP TAI VUNG SAN XUAT HANG HOA TAP TRUNG

Vii Huy Phic!

Nguyén Thi Thu Trang'
P46 Vin Hao!

Ho Phi Tuin’

Vii Duy Hung?

TOM TAT

Nang cao nang luc co gidi hoa duoc xem la
yéu té then chot nham thic ddy phat trién bén
vitng cdc vung nguyén liéu tdp trung, ddp ung
Yéu cau ndng cao ndng sudt, chdt lirong va kha
nang canh tranh cua nong san. Nghién curu nay
nham xdy dwng va dp dung bg tiéu chi danh gid
nang liee co gidi hoa tai mot s6 vimg nguyén liéu
tap trung o Viét Nam, qua do phan tich nhimg
han ché, rao can va dé xudt gidi phap chinh sach
phit hop. Phwong phdp nghién civu két hop giita
nghién cieu tai ban, khao sat thuce dia va phan tich
thong ké mé ta, dong thoi dp dung khung danh
gid trinh do va nang luc cong nghé theo Thong tw
17/2019/TT-BKHCN c¢6 diéu chinh cho linh vuc
co gidi hoa nong nghiép. Nghién curu dién hinh
dwoc thuc hién doi véi nam nganh hang chu lyc

Lich sir bai bao

Ngay nhan bai: 22/12/2025
Ngay phan bién: 28/12/2025
Ngay duyét dang:  20/01/2026

gom liia gao, ca phé, xodi, sau riéng va go rung
trong tai cac ving nguyén liéu thi diém. Két qua
cho thay muec do co gioi hoa co sw khac biét ro rét
gitra cac nganh hang; lua gao dat trinh do co gioi
héa twong doi dong b, trong khi cdy cong nghiép
lau nam, cdy an qua va lam nghiép con han ché,
dac biét & khdu sau thu hoach, t6 chirc quan ly va
doi méi sang tao. Trén co sé do, nghzen cleu dé
xudt dinh  hwdng chznh sach thuc day co gioi hoa
theo chudi gid tri, gdn véi phdt trién viing nguyén
liéu tdp trung, hoan thién chinh sach tin dung, ha
tang, dao tao nguon nhan lyc va phat trién co khi
nong nghiép trong nuoc.

Tir khoéa: co gidi héa néng nghiép; chudi gia
tri; chinh sach nong nghiép, nang luc co gioi
hoa; vung nguyén liéu tdp trung.

MECHANIZATION CAPACITY ASSESSMENT OF KEY AGRICULTURAL
COMMODITIES IN CONCENTRATED PRODUCTION AREAS

ABSTRACT

Enhancing agricultural mechanization capacity
is considered a key driver for the sustainable
development of concentrated raw material zones,
contributing to higher productivity, improved
product quality, and increased competitiveness of
agricultural products. This study aims to develop
and apply a set of criteria to assess mechanization
capacity in selected concentrated agricultural
production areas in Viet Nam, identify major
constraints, and propose appropriate policy
solutions. The research employs a mixed-methods
approach, combining desk review, field surveys,
and descriptive statistical analysis, together with
an adapted technology capability assessment
framework based on Circular No. 17/2019/
TT-BKHCN. Case studies were conducted for
five major commodities, including rice, coffee,
mango, durian, and plantation timber, across pilot

1

2
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Cuc Kinh té hop tac va Phdt trién néng thon

raw material zones. The results reveal significant
disparities in mechanization capacity among
commodities. Rice production demonstrates
relatively advanced and  synchronized
mechanization, while perennial crops, fruit
production, and forestry remain constrained,
particularly  in  post-harvest  operations,
organizational management, and innovation
capacity. Based on these findings, the study
proposes policy recommendations to promote
value-chain-based ~ mechanization, closely
linked with the development of concentrated
raw material zones, through improved credit
access, infrastructure investment, human
resource development, and strengthened domestic
agricultural machinery manufacturing.
Keywords:  agricultural — mechanization;
agricultural policy, concentrated raw material
zones, mechanization capacity, value chain.

Vién Chién hege, Chinh sdch Nong nghiép va Mai truong
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I. PAT VAN PE

1.1. Tinh cép thiét

Chién luoc phat trién nong nghiép va
nong thon bén ving giai doan 2021-2030,
tam nhin dén 2050 theo Quyét dinh 150/
QDb-TTg xac dinh co gidi hoa la mot trong
nhiing dinh hudng trong tAm, hudng toi tu
dong hoa déng bo tir san xut, thu hoach
dén bao quan, ché bién theo chudi gia
tri, vu ti€n cac san phém chu luc va hinh
thanh cac vung nguyén li¢u tap trung dat
chuan cho ché bién va xuét khau. Thyc
hién dinh huong nay, B6 Nong nghiép va
MBoi truong dang trién khai Dé an thi diém
xay dung vung nguyén liéu néng, 1am san
giai doan 2022-2025 tai 46 huyén cua 13
tinh, v6i quy mo 166,8 nghin ha cho 8
nganh hang chu luc.

Mac du ty 1€ co gioi hoa tai cac vung
san xuat hang hoa tap trung cao hon mat
bang chung, song van ton tai nhiéu han
ché, dic biét & cac nganh cdy cong ng-
hiép, cdy an qua va trong ring, voi miure
d6 co gidi hoéa thap & cac khau trong,
chim soc va thu hoach; dong thoi thiéu
déng bo vé thiét bi, ha t'?mg, nhan luc va
chinh sach hd tro. Nang cao ning luc co
gidi hoa duoc xem 13 yéu t6 then chdt
dé phat trién bén viing cic ving nguyén
liéu tap trung. Tuy nhién, hién chua co
b tiéu chi phu hop dé danh gia ning luc
co giéi hoa tai cac vung san xuét nay.
Vi vay, nghién ctu nham xdy dung va
hoan thi¢n bo ti€u chi danh gia nang luc
co gidi hoa, ap dung cho mot sé nganh
hang chu luc, 1am co s¢ dé xuat giai phap
nang cao hiéu qua co gidi hda trong thoi
gian tdi..

1.2. Muc tiéu nghién ciru

Muc ti€u chung:

Danh gid nang luc co gisi hoa cia mot
s nganh hang tai cac ving nguyén liéu

tap trung, chi ra dugc cac han ché, bat cap
va dé xuat giai phap gitp tang hi¢u qua
san xudt, thu nhap cho ngudi san xuit.

Muc tiéu cu thé:

Téng quan co s 1y luin vé& ving
nguyén li€u tap trung va co gidi hoa;

Danh gia thyc trang co gioi hoa cua

mot sb san phim nong san chinh tai cac
vung nguyén li¢u tap trung;

.Phan tich nhling rao can trong phat
trién co giéi hoa tai cac ving nguyén liéu
tap trung;

Dé xuét giai phap, chinh sach gitip ting
nang luc co gidi hoa tai cadc vung nguyén
li¢u tap trung.

II. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap thu thdp thong tin

a) Nghién curu tai ban

Thu thap, téng hop thong tin, sé licu
lién quan dén thuc trang phat trién ving
nguyén liéu tap trung, co gidi hoa cuia mot
sO cac nganh hang nong nghiép chinh. Ké
thira sd liéu diéu tra co giéi hoa, ving
nguyén li€u tap trung do cac don vi trong
va ngoai Bo Nong nghiép va M6i truong
da thyc hién. Dich tai liéu, bao cao quéc
te dé danh gia vé thyc trang co gioi hoa
gin voi phat trién ving nguyén liéu
tap trung.

b) T6 chirc khdo sat thu thap théng tin

Thuec hién khéo sat dién hinh tai mot s6
tinh trong diém vé san xuat tip trung cua
mot s6 nganh hang. Xay dyng ndi dung
cac phiéu khao sat va thuc hién khao sat
tryc tiép voi cac nhom gdm: Céan bd quan
ly dia phuong, ngudi san xuat (néng dan),
hop tac xd/t6 hop tac (HTX/THT), doanh
nghiép (DN). Thyc hién chon mau khao
sat co chu dich 1a cac tdc nhan tham gia
tai vung nguyén li€u tap trung.

Tap chi CONG NGHIEP NONGTHON S8 60
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Bing 1: Dia diém va sé lwong méu di khdo sdt

, Can
TT Sén pham Tinh b6 dia DN HTX |[Nong dan
phuwong
1 Xoai Son La 5 2 1 30
2 Gorumgtrong| Thira | 5 2 2 38
Thién Hué
3 Ca phé Pék Lik 5 1 2 30
4 Lua An Giang 5 2 2 28
5 Sau riéng Tién Gi- 5 2 2 24
ang
Tong 25 9 9 150

2.2. Phwong phap xw ly dir liéu va
phén tich thong tin

a) Xu ly dir liéu

ThQng tin, s6 liéu thu thap tur nguSn
thir cap va tir khao sat thyc dia qua cac
phleu khao sat duoc tong hop, phén tich

bang cac phan mém théng ké nhu Excel,
STATA.

b) Phdn tich thong tin

Phan tich théng ké moé ta: St dung cac
cong cy phan tich théng ké (mo ta, so
sanh) d€ tong hgp va xtr Iy dir li¢u thu thap
dugc. Cac chi tiéu thong ké phuc vu tinh
toan ty I¢ co gioi hoa, ty I¢ cac ho tham gia
tra 101 vé céc linh vuc lién quan nhu: kho
khan, thuan lo1, hi¢u qua, tac dong cua co
gidi hoa.

Ap dung bo tiéu chi danh gia ning
lyc co gidi hoa: St dung cong cu tinh
toan ap dung theo tiéu chi cua Thong
tw 17/2019/TT-BKHCN vé huéng dan
danh gia trinh d¢ va nang lyc cong nghe
san Xuat) 6 chinh sura cho phu hop voi
co giéi hoa nong nghiép. Cu thé bo tiéu
chi danh gia nang luc co giéi hoa vung
nguyén li€u tdp trung duoc xay dung
trén co so ké thira khung danh gia trinh
d6 va ning luc cong nghé san xut quy
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dinh tai Thong tu 17/2019/TT-BKHCN,
dong thoi ¢6 diéu chinh dé phu hop véi
ddc thu cua linh vuc co gidi hda nong ng-
hiép va khong gian vung nguyén liéu. Cy
thé, cac tiéu chi chung vé cong ngh¢ dugc
tai cdu trac theo chudi san xuat nong ng-
hiép, nhan manh muc do trang bi, dong
bd va tu dc}ng hdéa may moc & tung khau
tir 1am dat, gieo trong, cham séc dén thu
hoach, bao quan va so ché. Nhom tiéu chi
vé khai thac cong nghé dugc didu chinh
theo hudéng phan anh hiéu qua st dung
thiét bi co gioi, nang luc van hanh, bao
dudng va chuyen giao cong ngh¢ trong
diéu kién san xuat nong nghiép thyc té.
Bén canh do, bd tiéu chi b sung va lam
r0 cac ndi dung dac thu ma Thong tu 17
chua dé cap day du, bao gdm ha ting phuc
vu co gi6i hoa (giao thong ndi dong, dién,
nuéc, kho bai), to chirc quan 1y va lap ké
hoach sir dung may méc & cap ving, ciing
nhu kha nang d6i méi, thich ung thiét bi
va ung dung chuyén d6i sb trong san xuat.
Viéc diéu chinh nay nham bao dam bo tiéu
chi khong chi danh gid trinh d6 cong nghé
thuan tiy ma con phan anh toan dién ning
luc co gidi hda cua vung nguyén liéu tap
trung theo hudéng hiéu qua, dong bo va
bén viing.
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Bdng 2. Tiéu chi danh gia nang luc co gioi hoa ciia vang nguyén li¢u tdp trung

TT Tiéu chi dénh gia biém fiu
I Nhom ti€u chi vé trang bi may, thiét bi cong nghé co gii hoa 30
(nhom T)
1 Mirc d6 trang bi may ¢ cac khau: gidng; lam dat; gieo, trong; 5
tuoi, tiéu; cham soc; thu hoach
2 Gia tri dau tu thiét bi, may, cong nghé 3
3 Mic tién tién cua thiét bi, may so véi mit bang chung 7
4 Mirc d¢ tu dong hoa 7
5 Kha ning tiét kiém ning luong 8
II Nhoém tiu chi khai thac cong ngh¢ (nhom E) 20
6 Mirc d6 ting ning suét lao dong 5
7 Cé'c’ g:éi, tién, sang kién khi st dung thiét bi 1am tang hi¢u qua 3
Co gidi hoa
8 Néng luc bao dudng, stra chita mdy moc 4
9 [Nang luc ‘giAép nhan chuyén giao thiét bi, cong nghé cta nguoi dan, 4
doanh nghiép
10 Chét luong ngudn nhan lyc van hanh méy 4
I Panh gia vé ning luc, to chirc, quan Iy (nhém O) 19
11 S lao dong duoc dao tao, bdi dudng vé quan 1y st dung méy 3
12 | Lap két hoach quan Iy van hanh may, thiét bi 5
13 | Kha niang quan 1y hiéu suit sir dung thiét bi, may co gi6i hoa 5
14 Xay dung ké hoach quan Iy str dung thiét bi co gidi hoa 3
15 Kha ndng bao v¢ moi tuong khi 4p dung co gioi hoa 3
IV | Ha tang phuc vu co giéi héa (nhém R) 17
16 Vé dong rudng, quy mo san xuat 3
17 | He thong giao thong noi dong 3
18 | Thay loi ndi déng; hé thong cap, thoat nude, hé théng dién 4
19 Ha tang so, cong nghé thong minh, chinh xac 3
20 | Xulyphu pham, chét thai trong so ché, bao quan, ché bién nong 4
san
v P6i méi sang tao (Nhom I) 14
21 Kha nang ap dung linh hoat may thiét bi & cac khau san xuat 4
khéac nhau
22 Kha ning cai tién, diéu chinh thiét bi phu hop véi san xuét 4
23 Nang lyc lién két hop tac nghién ctru, phat trién co gi6i hoa tai D)
vung nguyén li¢u
24 Kha ning tmg dung chuyén d6i sb dé ting hiéu qua san xuét 4
Tap chi CONG NGHIEP NONGTHON  S6 60
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Cong thuec tinh:

1) Trinh d6 va nang luc cong ngh¢ san
xuat cua vung nguyén liéu duge do luong
bang so diem dat duoc:

S = 3 (T+E+O+R+1)

2) Hé s6 mirc do dong bo cua trinh do
va nang lyc cong nghé san xuat TBB dugc
tinh theo cong thurc

Tos = KrL. K}:ﬂ: Ko Kg™R. K

R i

. — 0— — — =
véi: KT~~ Ke=5= K—O_E,K—R = Ky=—
ar=0,30; ag = 0,20; 40 = 0,19; ar = 0,17,

a=0.,14

Trong do:

KT 1a hé s6 tinh toan trinh d6 va nang
luc cong nghé¢ san Xuat cua nhom hién
trang cong nghe san xuat (nhom T);

- K, la h¢ s tinh toan trinh d¢ va nang
luc cong nghé san xuat ciia nhoém hiéu qua
khai thac cong nghé (nhém E);

- K, la hé s tinh toan trinh d¢ va nang
luc cong nghé san xudt cia nhém ning
luc t6 chirc (nhom D);

- K, 1a hé sd tinh toan trinh d¢ va nang
lyc cong nghé san xuat cua nhom nang
lwc nghién ctru, phat trién (nhém R);

- K, la h¢ sd tinh toan trinh do va nang
luc cong nghé san xudt cia nhém ning
lwe d6i moi sang tao (nhom I);

-4, latrong s trinh d6 va ning luc cong
nghe san xuat cia nhoém T;

-4, latrong s6 trinh d6 va ning luc cong
nghe san xuat ciia nhom E;

- 4, la trong so trinh d¢ va nang luc
cong nghe san xudt cia nhom O;

- &, latrong s trinh d¢ va ning lyc cong
nghe san xuat cia nhom R;

-4, la trong sO trinh d6 va nang luc cong
nghe san xuat cia nhom I;
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3) Phan loai trinh d§ va nang luc cong
nghé san xuit cua doanh nghiép theo 04
muirc ¢in ct trén tong s6 diém cac thanh
phan trinh d6 va ning luc cong nghé dat
duoc va hé sé mirc do déng b cua trinh
d6 va ning luc cong nghé san xuét ving,
cu thé nhu sau:

Trinh d¢ va nang luc cong ngh¢ san
xudt lac hau khi hé so mac do dong bod
nho hon 0,3 va tong sé diém nhoé hon 35
diem;

Trinh d§ va nang lyc cong ngh¢ san
Xuat trung binh khi h¢ so mirc d6 dong bo
tir 0,3 tré 1én va tong s6 diém tir 35 diém
dén dusi 60 diém;

Trinh d¢ va nang lgc cong ngh¢ san
xuat trung binh tién tién khi h¢ s6 muc do

dong bo tir 0,5 tr¢ 1én va tong s6 diém tir
60 diém dén dudi 75 diém;

Trinh d¢ va nang lgc cong ngh¢ san
xudt tién tién khi hé ) ‘murc do dong bo
tir 0,65 trd 1én va tong sd diém tir 75 diém
trg 1én.

III. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Ning liwe co giéi héa tai mot sé
vung nguyén liéu tap trung

Nghién ctru tap trung di sau phan tich
va danh gla nang lyc co gidi hoa cua mot
sO cdy trong trong diém tham gia Dé 4an
thi diém xay dyng vung nguyén li€u tap
trung theo Quyét dinh s6 1088/QD-BNN-
KTHT. Cac san phélm duoc lya chon mang
tinh dai dién cho nhiéu ving sinh thai va
nganh hang nong nghi¢p khac nhau, bao
gom: lta gao tai An Giang, ca phé tai Pik
Lak, xoai tai Son La, go rung trong tai
Thira Thién Hué, va sau riéng tai Tién Gi-
ang (Dong Thap moéi). Viée lya chon nay
khong chi phan anh tinh da dang cua céc
loai hinh san xuit néng 14m nghiép ma
con cho phép so sanh, ddi chiéu nang luc
co gi6i hoa gitra cac san pham chu lyc.
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Két qua cho thay laa gao tai An Giang
dat diém sb cao nhat (75,5 diém; hé s6 K =
0,75), duoc xép vao nhom tién tién, phan
anh muc do co gidi hoa tuong dbi dong
bd va toan dién & tat ca cac khau san xuét.
Xoai tai Son La (61,75 diém; K =0,62) va
sau riéng tai Tlen Giang (61,0 dlem K=
0,61) dugc xep loai trung binh tién tién,
cho thay mot sb khau san xuét d dugc co
gidi hoa kha tét, song tinh dong bo chua
hoan toan dat chuan. Nguoc lai, ca phé tai
Pik Lak (57,5 diém; K = 0,57) va gb rimg
trong tai Thira Thién Hué (46,43 diém; K

=0 46) chi dat mtre trung binh, phan anh
co gioi hoa con han ché, dic biét ¢ khau
ché bién, van chuyén va quan Iy.

Nhu vay, két qua danh gla budc dau chi
ra sy khac biét dang ke gilta cac nganh
hang: lua gao noi bat vé mirc do co gidi
hoa dong bo, trong khi cic ciy cong ng-
hi¢p dai ngay va 1am nghi¢p con gap
nhi¢u kho khan. Day 1a co s& quan trong
dé phan tich sau hon céc tiéu chi cu thé (T,
H, O, R, I), tir 46 dé xuat giai phap ning
cao nang lyc co gidi hda phu hop véi dac
thu tirng nganh.

Bang 3: Trinh dj, nang lwc cong nghé va hé so mirc dp dong bj ciia mot so san
pham tai vang thi diem

Piém tong (S) -
Nganh hang | Trinh d¢ va nang luc Heds(‘)onKlg:)I;Irc Phan loai
cong nghé 8

Lua 75.50 0.75 Tién tién

Ca phé 57.50 0.57 Trung binh
Xoai 61.75 0.62 Trung binh tién tién
Sau riéng 61.00 0.61 Trung binh tién tién
G rung trong 46.43 0.46 Trung binh

banh gia nang luc co gio1 hoa binh quan
theo nhom tiéu chi ciia cac nganh hang thi
diém cho théy co su khac biét 1o rét gitra
cac san pham. Lua gao tai An Giang dat
diém sb cao nhat va kha dong déu trén cac
nhém tiéu chi, dic biét ndi troi vé trang bi
may moc, thiét bi cong nghé (dat khoang
87% so v6i chudn) va khai thac cong nghé
(78%), tién sat muc chudn, phan anh muc
d6 co gidi hoa dong bo va toan dién cua
nganh hang nay. Xoai tai Son La va sdu
riéng tai Tién Giang dugc xep 0 muc
trung binh kha, voi diém manh vé ha tang
phuc vu san xuét (khoang 65-67%) va
(64 |

Nguon: ISPAE

khai thac cong nghé (64-66%), song con
han ché & t6 chtrc quan 1y (chi dat khoang
50%) va d6i moi sang tao (54-56%), cho
thdy su phat trién chua cn bang gitta cac
khau trong chudi gia tri. Nguoc lai, ca phe
tai Pak Lak chi dat muc trung binh, ndi
tro1 ¢ kha nang khai thac cong nghé (65%)
nhung yéu & quan 1y t6 chire (50%) va doi
mai sang tao (48%), phan anh thach thirc
trong vi¢c nang cao nang lyc HTX va tng
dung cong nghé méi. Pang chi y, gb ring
trong tai Thira Thién Hué c6 mic diém
thip nhat & hau hét cac tiéu chi, dic biét
yéu ¢ trang bi may moéc (chi 37%) va ha
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tang (51%), cho thdy khoang cach 16n so
v6i tiéu chuan co gidi hoa va phan anh
dic thu san xuét phan tan, dia hinh phtc
tap cia nganh lam nghiép.

Nhin chung, trong cac nganh hang thuc
hién khao sat, lha gao tai ving PBSCL
la da dat nang lyc co gidi hoa cao nhat,
trong khi nganh g0 rung trong con tut hau
dang ké. Két qua nay khang dinh tinh dic
thu cua tung nganh hang va goi m¢ dinh
huéng chinh sach: coi lia gao 1a hinh mau
phat trién co gi6i hoa dong bo; thuc day
cong ngh¢ va ha tang trong rau qua; tang
cuong doi maoi sang tao va to chuc quan
1y cho ca phé; dong thoi wu tién dau tu
ha tang va thlet bi co ban cho 1am nghiép
nham rat ngin khoang cach.

3.2. Tong quan chinh sdch co giéi héa
tai vang nguyén liéu tdp trung

Chinh phu da ban hanh nhiéu Chién
lugc, chu:ong trinh vé khoa hoc c6ng
nghé, nong nghiép cong ngh¢ cao, co gidi
hoa va ché bién (Pé an tai co cdu, Chién
luge co gidi hoa va ché bién nong san dén
2030, cac quyét dinh vé co khi trong diém,
cf)ng nghiép hod trg, chuong trinh khoa hoc
va cong ngh¢ dén nam 2030...), cung cac
chinh sach hd tro ché tao may, hd tro 14
suit mua may, giam t6n that trong nong
nghlep, khuyén khich dia phuong hd tro
co gioi hoa. Vi cac chinh sach phat trién
nganh, Chinh phu trién khai nhiéu co ché
hd tro tryc tiép néng dan va doanh nghiép
dau tu may moc phuc vu san xuat nong
nghiép, dic biét 1a chinh sach hd tro giam
t6n that trong noéng nghiép theo Quyét
dinh sb 68/2013/QD-TTg. Céc chinh sach
nay di tao diéu kién ma rong tiép can vén
vu dai, thic day dau tu may moéc, day
nhanh co gidi hoa, nhit 1 tai cic ving san
xuét lua hang hoa. Ngoai ra, chinh sach
phat trién cong nghiép hd trg theo Nghi
dinh s6 111/2015/ND-CP g6p phan nang
cao ning lyc san xuat trong nudc va tao
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nén tang cho phat trién bén vimg nganh co
khi nong nghi¢p

3.3. Khé khdn va bdt cdp ciia chinh
sdach co gioi hoa tai vang nguyén liéu
tdp trung

Mic du hé thdng chinh sach vé co gidi
hoa noéng nghiép tai Viét Nam tuong ddi
day du, song qua trinh trién khai tai cac
vung nguyén li€u tap trung con bdc 19
nhiéu kho khan va bat cap, thé hién trén
cac nhom chinh sach chu yéu sau.

Thir nhdt, chinh sach tin dung hién nay
cht yéu can ctr theo Nghi dinh 55/2015/
ND-CP, Nghi dinh 116/2018/ND-CP va
g6i hd tro 13i suat theo Nghi dinh 31/2022/
ND-CP. Tuy nhién, mtic cho vay con thip
so voi nhu ciu dau tu may moc, thiét bi
va cong nghé; diéu kién vay von con khat
khe do yéu cau tai san thé chap. Goi hd tro
131 suat 2% (40.000 ty dong) giai ngan rat
thap, dén 30/9/2023 méi dat 873 ty dong
cho hon 2.200 khach hang (theo NHNN),
chu yéu do vuéng mic vé tha tuc, tiéu chi
va quy trinh nd1 by cua ngan hang.

Thir hai, chinh sach thué theo Luat Thué
GTGT 2014 tuy d3 mién thué dbi véi may
moc chuyén dung cho san xuét nong ng-
hiép, song viéc ap dung cac muc thué suét
0%, 5%, 10% dbi vai dich vu co gi61 hoa
hién dai (thu hoach thué, siy thué, logis-
tics ndi ving...) con chong chéo, dan dén
cung mot loai dich vu nhung bi ap thué
khac nhau, lam gia tang chi phi va rui ro
phép 1y cho doanh nghiép.

Thir ba, chinh sach trg cip may moc
theo Quyét dinh 68/2013/QD-TTg di gop
phan thuc ddy co gidi hoa, song qua trinh
thue thi con cham, tap trung chu yéu vao
cdy laa va khau thu hoach, thiéu dong bo &
cac khau sau thu hoach va cac nganh hang
khac. Dic biét, chinh sach da hét thoi han
hd tro 13i sudt tir ngay 31/12/2020 nhung
chua c6 vin ban thay thé.
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Thir tu, chinh sach khoa hoc cong nghe
va d6i méi sang tao theo Luat Chuyén giao
cong nghe 2017 va Nghi dinh 76/2018/
ND-CP con thién vé khung phap ly chung,
thiéu co ché hd tro tai chinh cu thé cho
chuyén g1ao cong nghé may moc va sb
hoéa trong nong nghiép; thu tyc dang ky
chuyén giao cong ngh¢ con phure tap.

Thir nam, chinh sach dao tao va tap
huan theo Nghi dinh 83/2018/ND-CP,
Quyét dinh 1956/QD -TTg, Quyét dinh
971/QD -TTg va Nghi dinh 98/2018/ND-
CP con dan trai, thiéu gan két v6i chudi
lién két va ving nguyén liéu tap trung;
chua chu trong dao tao ddi ngii van hanh,
bao tri may moc tai HTX va doanh nghiép.
Mot s6 chinh sach dao tao da hét thoi han
nhung chua dugc cap nhat, diéu chinh.

Thir sdu, chinh sach lién két san xuat
theo Nghi dinh 98/2018/ND-CP du ¢o6
murc hd tro tuong d6i toan dién, song trién
khai trén thuc té con lung tung, thu tuc
phirc tap, yéu cau dbi Umg cao, gidi ngan
cham. Quy mo san Xuat nho ¢, bién dong
thi truong, thleu co ché ché tai hop dong
khién lién két d& bi pha v4.

Thir bay, chinh sach thu hiat doanh ng-
hiép dau tu vao nong nghlep theo Ngh1
dinh 57/2018/ND-CP con han ché vé muc
hé trg, quy trinh thdm dinh va glal ngan
phuc tap, quy dat sach thiéu, ha tang ving
nguyén li¢u chua dong bo; chinh sach
chua gin chat voi phat trién ving nguyén
lidu tap trung nén dau tu con dan trai.

Thir tdm, chinh sach phat trién co khi,
ché tao may nong nghi€p theo Quyét dlnh
319/Qb-TTg, Quyét dinh 10/2009/QD-
TTg, Nghi dinh 111/2015/ND-CP va Nghi
dinh 205/2025/ND-CP con thiéu chinh
sach dac thu cho co khi nong nghiép;
uu dai chua du manh, thiéu co ché R&D
va san xuat thir nghiém riéng; phdi hop
lién nganh gitta B Nong nghiép va Moi1
truong, Bo Cong Thuong va Bo Khoa hoc
va Cong nghé con han ché.

3.4. Nhitng rao cdn trong dap dung co
gioi hoa tai vang nguyén li¢u tdp trung

Nhiing rao can trong ap dung may, thiét
bi va cong ngh¢ tai cac vung nguyén li¢u
tap trung the hién trén nhiéu phuong dién.
(i) Thir nhat, ha ting ky thuat con yeu va
thiéu ddng bo: duong giao thong ndi dong,
thuy loi, kho lanh, nha so ché va trung tam
loglstlcs déu chua dap u’ng y€u cau, lam
tang chi phi van hanh, gidm hi¢u qua dau
tu va can trd hinh thanh chudi g1a tri sau
thu hoach. (i1) Tht hai, quy mo san xuét
nho l¢, manh man, tap quan canh tac thu
cong pho blen khién co gidi hoa chi tap
trung & mot s6 khau, cong sudt may moc
khong duoc khai thac day du. (111) Thir ba,
nguon nhan lyc nong thon gia hoa, trinh
do tay nghe va ty 1€ lao dong qua dao tao
thap, thiéu do1 ngli van hanh, bao tri may,
dan téi hu hong, lang phi va dich vu co
gi61 hoa cua HTX kho duy tri. (iv) Thu tu,
dich vy co glO’l hoéa, thi truong may moc
trong nudc va hé thong bao tri, phu tung
con yeu phu thudc nhiéu vao may nhap
khau g1a cao, kho phu hop diéu ki¢n dia
hinh va quy mo ho. Bén canh do, t6 chirc
san xuat va lién két néng dan, HTX, do-
anh nghlep con long I€o, chinh sach ho tro
kho tiép can, th1eu tinh lan toa, trong khi
tac dong cta bién do6i khi hau (han, man,
mua bao cuc doan) lam gia tang chi phi,
rui ro va lam giam dang ké hiéu qua cua
co gi6i hoa dong bo.

3.5. Giai phap phat trién co gidi héa
tai vang sdn xudt nong nghiép tap trung

Pé thuc déy co gi6i hoa dong bo va higu
qua tai cac vung nguyen lidu tap trung, can
trién khai h¢ thong g1a1 phap tong hop,
gan chat gitra dau tu cong nghe to chtrc
san xudt, ha tang va doi mai sang tao theo
chudi gi tri ndng san.

Thir nhit, ,nh(')m giai phép V:é trang bi
may moc, thiét bi va cong ngh¢ can chuyen
ttr hd tro mua may don l¢ sang hd tro cac
g6i thiét bi dong bo theo chudi gia tri,
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phu hop dic thu ting san pham va ving
nguyén li¢u. Chinh sach can uu tién thiét
bi cong ngh¢ cao, tlet kiém nang luong,
phat thai thip va gin hd trg voi hidu qua
su dung, hop dong lién két chudi. Dong
thoi, phat trién nganh cong nghi¢p ché tao
may nong nghiép trong nudc thong qua
hinh thanh cidc cum nganh tai DPBSCL,
Tay Nguyén va Pong Nam Bo; thuc day
lién két Nha nudce, vién nghién ctru, truong
DH va doanh nghi¢p, HTX; &p dung co
ché dat hang cong va wu di tai chinh cho
nghién ctru phat trién, kiém dinh va dao
tao nhan lyc. Song song, can nhap khau
¢ chon loc cac cong nghé tién tién ma
trong nudc chua lam chu, gan chdt voi
chuyén giao cong nghé va chién luoc noi
dia hoa.

Thir hai, nhom giai phap Vé khai théac,
vén hanh va nang cao nang suat cong ngh¢
tap trung vao phat trién nguon nhan luc va
hé sinh thai dich vu co gidi hoa. Can chuan
hoa nghé van hanh, béo tri may nong ng-
hiép thong qua bo ticu chuan ky nang va
ching chi nghé; ddo tao gan véi nhu cau
tirng ving nguyén liéu va mé hinh lién két
chudi. Mang luéi ky thuat vién co gioi hoa
tai dia phwong can dugc hinh thanh dé hd
tro van hanh, stra chita, tu van ky thuat va
két n6i phan héi cho doanh nghiép ché tao
may. Pong thoi, khuyén khich cac sang
kién k¥ thuat tai co s¢ thong qua quy hd
tro thtr nghiém, bao ho s¢ hiru tri tu¢ va
két ndi thuong mai hoa.

Thir ba, nhom giai phap vé t6 chirc san
xudt va quan Iy huéng toi chuyén nghiép
hoa dich vu co gioi héa thong qua HTX va
trung tam co gioi cap x4, quan ly doi may
tap trung theo hgp dong va s6 hoa toan bd
quy trinh van hanh. Viéc tmg dung loT,
GPS, Al Big Data va GIS gitp t6i wu lich
may, minh bach chi phi, du bao mua vu va
dap tng yéu cau truy Xudt nguon goc cua
thi truong.
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Thir twr, nhom giai phap Ve ha tang hd
trg co giGi hda nhan manh dau tu dong bd
thuy loi, glao thong noi1 dong, ha tang sau
thu hoach va logistics. H¢ thong say, kho
lanh, trung tdm loglstlcs vung can dugc
phat trién theo mo6 hinh dung chung, két
hop PPP va cong nghé s, gan voi chudi
gia tri va gidm chi phi.

Thir nim, dé xuit hoan thién chinh sach,
trong doé tap trung ban hanh goéi chinh sach
co gio1 hoa cho vung nguyén li¢u tap trung
theo hudng dong bo chu01 dua trén hiéu
qua. Trudce hét, nang tran tin dung va ndi
diéu kién bao dam theo Nghi dinh 55/2015/
ND-CP, Nghi dinh 116/2018/ND-CP;
thiét ké lai hd tro 14i suat theo Ngh1 d1nh
31/2022/ND-CP véi tiéu chi don gian, ap
dyng bao lanh tin dung/cho vay theo dong
tién hop dong lién két. Thong nhat thué
GTGT cho dich vu co gidi hoa hién dai
dé giam chong chéo cua Luat Thué GTGT
2014. Gia han va m¢ rong chinh sach thay
thé Quyet dinh 68/2013/QD -TTg theo goi
thlet bi sau thu hoach va da nganh hang.
Thlet lap quy/dong tai trg nghién ctru phat
trién va chuyen giao cong nghé theo Luat
Chuyén giao cong ngh¢ 2017, Nghi dinh
76/2018/ND-CP; chuan hoa dao tao van
hanh, bao tri gain HTX/DN theo Nghi dinh
83/2018/ND-CP va Nghi dinh 98/2018/
ND-CP. Dong thoi, vu déai dac thu cho
co khi nong nghiép theo Quyét dinh 319/
QDb-TTg, Nghi dinh 111/2015/ND-CP va
Nghi dinh 205/2025/ND-CP, kém co ché
phdi hop lién nganh va thi diém tai ving
trong diém.

IV. KET LUAN

Nghién ctru da 1am o co so 1y ludn vé
Vung nguyén liu tap trung va co gidi hoa
nong nghiép, dong thoi khang dinh mbi
quan hé twong hd g1u’a hai qua trinh nay
trong hién dai hoa nong nghlep Két qua
danh gia nang lyc co gioi hoa tai mot s6
vung nguyén liéu thi diém cho thiy su
khac biét 10 rét gitra cdc nganh hang: lua
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gao dat mtrc co gidi hoa tuong dbi ddng bo
va tién gan té1 hién dai, trong khi ca phé,
cay an qua va dac biét la go ru:ng trong
con han ché, thiéu dong bd glua cac khau
san xudt, sau thu hoach, quan 1y. Mic du
hé thong chinh sach hién hanh tu:ong d6i
day du, song viéc trién khai tai cac Vung
nguyep lidu tap trung con g;lp nhiéu rao
can veé tin dung, thué, tro cap may moc,
khoa hoc cong ngh¢, dao tao nhan lyc,
lién két san xuat, thu hut dau tu va phat
trién co khi nong nghiép.

Trén co s¢ do, klen nghi can coi co gioi
hoéa 14 try cot chién lugc trong phét trién
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NGHIEN CUU TINH TOAN THIET KE LONG QUAY CUA
MO HINH MAY LY TAM CHO RAU CAT TUOI DANG ME

Nguyén Nhan Sam !
Pang Hoang Minh?
Bui Trung Thanh?

TOM TAT

Nghién ciru dé cdp dén néi dung nghién ciru
ly thuyét trong tinh todn vé thiét ké mét loai long
quay cua mo hinh may ly tam chuyén dung lam
khé rdo rau cdt twoi sau khi ching da dwoc riva
sach ¢6 nang sudt 2kg/mé, nham ddp g nhu cdu
“rau an lién” cho nguoi lao dong song & khu viee
thanh thi tiét kiém thoi gian ndu dn trong gia dinh
sau gio lam viéc. Nghién ciru da sir dung so liéu
thyc nghiém cho rau cai xanh cdt lat pham vi 4cm
c6 khoi lwong riéng thé tich la 303kg/m® cing voi
viéc lwa chon s6 vong quay ciia long quay la 600
vong/phiit. Nghién citu da xdc dinh dwoc thé tich
long quay chira rau can ly tam la 9,2.10-3 m? va
dd cho ra kich thuée 5 long quay (dwong kinh x

Lich sir bai bao

Ngay nhan bai: 05/10/2025
Ngay phan bién: 10/10/2025
Ngay duy¢t dang:  19/01/2026

chiéu dai ) gom: (150 x 500)mm; (200 x 320)mm;
(250 x 210)mm; (300 x 150)mm va (350 x 115)
mm. Nghién ciru dd chon long quay kich thuéc
(200 x 320) mm, s6 vong quay 600 vong/phiit dé
thuc hién tinh toan. Két qua da tinh dwoc: Luc ly
tam twong dwong F= 32,5N, dp sudt ly tam Pmax
= 3739,76 N/m?, vmg sudt kéo = 697287,55 N/
m?, dwong kinh 16 d= 10mm, s6 16 1216 va sé tylé
thoat nuwoc = 47,5% va khodng cdach cdc 16 theo
chiéu ngang va chiéu doc la 12,8mm. O chiéu day
vét liéu ché tao long quay min = 1,2 mm cho thoi
gian thoat nuoc la 0,5 phut.

Tw khoa: Kha nang phan ly, may ly tam, ly
tam lam kho rau, long quay, luc ly tam.

STUDYING OF DESIGNING CALCULATION A ROTATING CAGE OF CENTRI-
FUGE MODEL FOR BATCH FRESH CUT VEGETABLES

ABSTRACT

The study deals with the designing and calculating
of a rotating cage of a centrifuge model specialized
in dried fresh cut vegetables after they have been
washed with the capacity of 2kg/batch. This study
meet the demand of "instant vegetables" for people
are living in urban areas that saving time for cooking
at home after works.

Studying used experimental data for 4cm-sized
sliced of the green vegetables having the bulk density
of 303kg/m’ and selected the number of rotations of
the rotating cage of 600 rpm.

This studying determined the volume of the the
rotating cage to be 9.2 x 10-3 m® and five rotating
cages (diameter x length) including: (150 x 500)
mm; (200 x 320)mm; (250 x 210)mm, (300 x 150)
mm and (350 x 115)mm.

The studying selected a rotating cage with

Phong Quan Iy khoa hoc va Hop tdc quoc té,

dimensions of (200 x 320) mm and a rotation speed of
600 rpm to perform the calculation. The calculated
results were: the Equivalent centrifugal force F =
32.5N, the centrifugal pressure Pmax = 3739.76 N/
m2, the tensile stress = 697287.55 N/m2, the hole
diameter d = 10mm, number of holes 1216 and the
drainage ratio = 47.5% and the distance between
holes horizontally and vertically is 12.8mm. At the
thickness of the material used to make the rotating
cage min = 1.2mm, gives the drainage time of 0.5
minutes.

Keywords:Centrifuge, centrifugal force, rotating

cage, separation capacity, vegetable drying
centrifuge.
Keywords: agricultural mechanization;

agricultural policy; concentrated raw material
zones, mechanization capacity; value chain.

Truong Pai hoc Cong nghiép TP. Ho Chi Minh

2 Khoa Céng nghé Co Khi, Truwong Pai hoc Cong nghiép TP. Ho Chi Minh
3 Khoa Céng nghé Nhiét Lanh, Truong Pai hoc Cong nghiép TP. Ho Chi Minh
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Tap chi CONG NGHIEP NONGTHON S8 60




KHOA HOC - CONG NGHE

1. GIOI THIEU

Chét lugng cua san pham rau an 14 cat
tuoi bay ban trén cac k¢ cua siéu thi phu
thudc vao chat luong lat rau con nguyén
ven, du kho dé co thé bdo quan trong mot
s0 ngay cho dén khi nau trén bep Yéu to
chinh quan trong tao nén sy on dinh cua
san pham rau an 14 cit tuoi sau rira sach 1a
k1em soat do Am sau khi rtra, nhu vay yéu
cau rau sau khi cét tuoi va rira phai dugc
loai bo nuéc dén do6 am yéu cau dé ngan
chan sy hu hong do sy phat trién nhanh
cia cac vi khuan hodc enzyme, nhung
khong lam rau dugc dap nat [1]. Trén thi
truong hién dang c6 mot s6 phuong phap
lam rdo nuge cho rau sau rira gom: ly tam,
sang rung, thoi khi. So sanh 3 phuong
phuong phap lam kho noi trén thi phuong
phép ly tdm dang dugc tng dung pho bién
hon, boi tinh ti€n dung, cho nang suét cao,
chi phi dau tu thap [2].

Thuc té trén thi truong hién nay chua
c6 may ly tdm chuyén dung lam kho rau
sau so ché. May ly tdm cho rau sau cit
tuoi co yeu cau k¥ thuat khac biét 1a do
rau an 1a c6 nhiéu nach 14, bé mit 1a nhan
nheo, nudc dé bi dong tai cac tai [3]. Viéc
loai bo nude kho khan hon, Khi thyc hién
ly tdm tach nudc khong t6t nudc s& con
dong lai dan dén phat trién vi sinh vat, lam
giam tudi tho rau trong cac bao g01 khi
bao quan trén k¢ tai cac si€u thi. D€ ¢ thé
tach nudc triét dé ,ngudi ta phai kéo dai
thoi gian ly tam hodc phai tang lyc ly tam
hoic két hop ca 2 giai phap Viéc tang luc
ly tam va kéo dai thoi gian ly tim qua muc
khong nhﬁ’ng gy ton thuong t€ bao trén
14 rau ma con ti€u hao nhiéu ning luong
dién dan dén gia thanh ban rau tuoi tro
nén thiéu tinh canh tranh hon.

Khi may ly tam lam vigc, 16ng quay
quay xuat hién lyc ly tam pha vO lyc lién
két gitra vat liéu u6t can lam kho véi chat
long bam dinh theo [4]. Khi 10ng quay
quay, chét 1ong bam dinh theo vat liéu c6

khéi lugng riéng 16n hon vat liéu uét can
lam kh6 duoc tich ra va vang ra ngoai
thong qua cac 10 trén thanh 1dng quay theo
luc ly tam. S6 vong quay cua long quay
cang 16n, ban kinh long quay cang 16n thi
lyc ly tm cang 16n cho ra kha nang tach
nudc ra khoi vat a am cang nhanh [5]. Ng0a1
ra mat do 15 trén 10ng quay hay con goi la
ty 1& dién tich 16 trén thanh long quay (f)
v6i dién tich xung quanh cua 16ng quay
(A) hay duogc goi tat 1a sb ty 16 thoat nudc
qua thanh 1ong () ciing anh hudng lon dén
kha nang phan ly [6],[7]. Theo [7] so ty 1€
() c6 lién quan dén kha niang phan phdi luu
chat thoat qua long quay nhanh hay cham,
ddng déu hay khong dong déu.

Pham vi bai bao chi trinh bay co s¢ thiét
ké long quay, cac tinh toan thi€t ké vé long
quay va kiém tra bén theo chi tiéu tng suat
va chuyén vi theo chiéu day ché tao thanh
long quay lién quan ¢ dén sb ty 1€ dién tich
16 thoat nudc tot nhat trén long quay cua
mo hinh may ly tAm rau cit twoi c6 ning
suat 2kg/ mé. Viéc nghién clru nay lam co
s& dé thuc hién cong tac thiét ké va ché tao
hoan chinh mgt mé hinh may ly tam rau
da cét sau so ché dé tién hanh thuc nghi¢m
trong cac budc tiép theo cia nghién ctu
may ly tdm trong ddy chuyén so ché rau
an 1a “ an lién” trong thyc tién.

2 VAT LIEU VA PHUONG PHAP

2.1 Long quay ciia mdy ly tam

Long quay (centrifuge basket) 1a bo
phan quan trong cua may ly tam, co vai
tro truc tlep trong qua trinh tach pha léng
khoi pha ran (hodc ban ran) dudi tac dung
cua luc ly tim. Long quay duoc bd tri gan
trén mot truc quay, dugc dan dong quay
boi mot dong co dién c6 sbé vong quay
tuong ddi cao. Bé mat thanh 16ng thuong
duogc gia cong cac 10 nhd hoac khe ho dé
chat long dinh theo vat udt c6 thé thoat
ra khoi vat va ving ra khoi 16ng quay
nho lyc ly tdm, trong khi do vat li€u can
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dugc lam kho thi dugc git lai bén trong
thanh 10ng.

Qua trinh ly tdm tach nudc ra khoi rau
sau cong doan rira dugc mo ta nhu sau:
Trudce tién cho rau sau rira vao 1ong quay,
tiép theo cho may ly tdm lam viéc. Khi
16ng quay quay, luc ly tim xuat hién,
dudi tac dung cua lyc ly tdm rau udt bi

ép vao xung quanh thanh trong cta 16ng,
lac nay (nude) trong vat am c6 khoi luong
riéng 16n hon bi vang ra khoi rau thong
qua céc 16 thoat nudc trén thanh 1ong, rau
c6 khéi lwong riéng nho hon dugc gir lai
bén trong thanh 16ng quay. Viéc tach pha
1ong khoi rau Am nho sy khac biét vé khoi
luong riéng cta rau va nudec.

= ) Q= /o O, G
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Hinh 1. Nguyén Iy thodt nuée ly tam va phdn bé 16 ly tam theo chiéu doc va theo
chiéu ngang trén thanh long quay

2.2 Phén tich cdc thong soé lién quan
dén chit lwong lam viéc ciia long quay
mady ly tim

Céc thong s then chét trong tinh toan
thiét ké mot 16ng quay t6t cho may ly tAm
gdém: duodng kinh 1dng (D), chiéu cao long
(H), hinh dang va duong kinh 16 thoat
nudc (d), so 16 thoat nudc trén thanh 16ng
(n), ty s cua tong dién tich 16 thoat nudc
(f) va dién tich xung quanh thanh 16ng
quay (A) (ky hi¢u trong nghién ctru nay la
(); phan b 18 thoat nudc trén thanh 16ng
quay va chleu day vat liéu l[am long quay.
Céc thong sé nay anh huong truc tiép dén
thé tich chira, hiéu suét tich nudc va kha
nang chiu lyc ly tdm khi 16ng quay lam
viéc [8]. Sau déy ta di phan tich mot sb
thong so:

Kich thudc 16 thoat nude (d) trén thanh
1ong quay: Trudng hop kich thude 16
qua 16n so voi 1t rau cit can ly tAm s&
cho phép nudc trong hon hop rau - nude
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nhanh chong dugc tach va thoat qua thanh
10ng, trong khi d6 mot sO 14t rau cat cung
co the bi cuon theo pha 1é6ng ra ngoai gay
hao ton that rau khé thu duoc sau ly tim.
Nguoc lai truong hop 16 thoat nude qua
nho s€ xay ra chi€u hudng, rau s€ che lap
céc 16 thoat nudc dan dén hiéu suat tach
nuéc ra khoi rau bi suy giam dan, ¢ thé
tao ra cac dong chay cuc bo trong khéi rau
dan dén phén bo ap suét lén thanh long
khong dong nhat, gay ra hién tuong mat
can bang cuc bo, gy moi cuc bo dan dén
pha huy 16ng quay [9].

S6 16 thoat nude: S6 16 thoat nude lién
quan dén ty s6 thoat nu6c s& 1on. S ty 1é
thoat nuge () anh huong dén thoi gian ly
tam. SO ty 18 thoat nude () trén 1ong quay
16n cho phép pha long phia trong 1ong
quay dugc thoat ra nhanh hon, nhiéu hon,
nguge lai dién tich thoat nuge cua long
quay thap s& lam luong nuGe thoat ra thap
hon, cham hon dan dén kéo dai thoi gian
ly tdm hon.
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Theo [9] long quay c6 dién tich thoat
nudc cao thi may ly tam ciling s€ cho néng
suat ly tim cao hon, tiét kiém ning luong
dién hon.
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Hinh 2. Puong kinh 16 thodt nude va bo tri
16 theo chu vi va theo chiéu cao long

Phan b 16 thoat nudc trén thanh long
quay: Cac 16 thoat nude dugc phén bd
déu, dén tan mép long quay, diéu nay sé
cai thién d6 dong déu cua qua trinh ly tam.
Cac 16 thoat nudc co thé duoc phan bd
theo dang tam gic can hodc tam giac déu
hodc dang hinh chtr nhat hogc hinh vudng
[7] véi cac budc bd tri déu trén thanh 16ng
quay. Trén Hinh 1 va Hinh 2 thé hién phan
b6 16 theo chiéu doc 16ng theo phuong y la
(k) va theo phuong x 1a (1). Viéc bb tri (k)
va (1) hop ly khong chi t6i wu cho hi€u qua
thoat nuéc ma con anh huong dén phan
bd tmg suat va do bén cia long quay ly
tam (Hinh 1 va Hinh 2). Phan b6 16 thoat

nudc trén long quay cung la thong s6 gy
anh hudng dén phan bd mg suét trén long
quay. Céc 16 trén thanh 10ng tao ra cac
diém tap trung u:ng suat, 1a nguyen nhan
chinh lam suy giam do bén cta 1ong, dic
biét dudi tdc dung cua tai trong cua luc ly
tam tac dung 1én thanh 1ong [10].

Kich thude long quay: Kich thude long
quay duoc de cap gom duong kinh (D) va
chiéu cao long quay (H). Theo Zhao Zhig-
uo va cac cong su [1 1] da thyc hi¢n nghién
cuu phan tich mo phong long quay trén
phan mém Ansys cho thy rang duong
kinh long quay ngoai lién quan dén lyc ly
tam thi c6 anh huong lon dén tng suat va
bién dang long quay ly tam, trong khi do
thong sd chiéu cao cua long quay khong
anh huong dén tng suét long quay ly tam.

2.3 Phan tich mgt so yeu 160 anh huwéng
dén thiét ké long quay mdy ly tim

Mot thiét ké 10ng quay tot yeu cau phai
bao dam kha nang tach dugc nude ra khoi
vat liéu udt cao nhat, do bén két cau tudi
tho dai nhat nhung chi phi san xuat _may
thap nhat Ta phan tich mot sO yéu t6 anh
huong dén d6 bén va tudi tho cia 16ng
quay may ly tam nhu sau:

Ung suat tap trung cao: Xung quanh
cac 10 thoat nudc va cac diem chuyen tiép
hinh hoc g1u:a cac 10, 1a cac diém tap trung
g suat nén s& dan dén nguy co gy nirt
gdy cuc bo thanh 1ong quay [12].

Ran nit do moi: Long quay ly tdm khi
lam viéc do chiu céc tai trong theo chu ky
trong qué trinh khoi dong/du’ng,cung nhu
rung dong trong qua trinh van hanh, de
dan dén hong moi néu khong duge thiét
ké va tinh toan tbt [13].

Rung dong va cong huong: Tan s6 quay
cua long c the trung hoac gan vo1 mot
trong cac tan s6 dao dong riéng cua ng,
gy ra hién tugng cong hu’ong, dan den
rung dong 16n, bién dang qua mirc va tiém
an nguy co pha huy[12],[13].

Tap chi CONG NGHIEP NONGTHON S8 60
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b6 cung khong du: Long quay can co
d6 ctig du dé han ché bién dang dudi tai
trong cua luc ly tdm gay ra [12].

Hinh dang | 16 thoat nudc trén long quay:
Hinh dang 16 thoat nudce trén long quay
cling 1a thong so trong thiét ké can quan
tam dén phan bd tng quanh cac 15 thoat
nudc. Theo [10] khi hoat dong céac ap luc
tac dung lén thanh long quay 1a phan b
déu trén 4 huéng, diéu nay dé thay khi
thanh 10ng quay bi bién dang né rong ra.
Tur do, ta thay cac 16 trén thanh long quay
s& chiu ng suat kéo 1a 16n nhat va lam
bién dang 16. Cac diém & mép 15 s& giy
ra ung sudt 16n nhat. Theo [11] [12] [13]
cho thay cac diém gay ung suat 16n nhat &
truong hop dang 16 tron nhé hon 13 6,7 lan
so voi dang 16 elip (Hinh 3). Trén co so d6
trong nghién ctru nay lya chon hinh dang
16 tron dé gia cong 16ng ly tam.

N L

a
o
b

i
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F byt ¥
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:

I '} C
Hinh 3. Ung sudt cye dai trén 16 thodt nude
trén long quay dang tron va
16 dang hinh elip [12]

Hinh 4. Dang 16 va bé tri 16 trén thanh long
may ly tdm dwong mia.

Tap chi CONG NGHIEP NONGTHON S8 60

S6 vong quay cua long quay ly tam: SO
vong quay an toan cho cidc may ly tam
dang mé nam trong khoang tir 0 - 1000
vong/ phut, theo nghién ctru ctia Hong va
cac cong su [14] da thuc hién ly tdm lam
kho rau trén cac loai rau an la Cai Thia,
Tia T6, Xa lach két qua tac gia dé xuét tdc
do ly tam hop 1y tr 300 - 400 vong/ phut
s& co két qua 1én dén 65% va co luong rau
hu hong thap 5%.

Theo [15] s6 vong quay ly tim tir 500
- 600 vong/phut c6 ty 1€ khir nudce tir 70 -
85% cho thay hiéu qua tach nudc cao. Tuy
nhién ty 1¢ hu hai rau ciing ting theo tdc
dd, céc loai rau c6 tinh chat bén cao nhu
tia to va cdi thia c6 ty 1€ hu hong <10% tai
téc d6 600 vong/ phut. Tir két qua nghién
ciru theo [15], dé dam bao tinh an toan,
tinh k¥ thuat va dép ung dugc kha nang
hoat dong hi€u qua va nang suit, nghién
ctru chon thong s toe s6 vong quay cua
may ly tAm rau dn 14 trong khoang sé vong
quay toi da nmax = 600 vong/phut [16] dé
tinh toan thiét ké 10ng quay. S6 vong quay
tdi wu s& duoc hiéu chinh trén co sé thuc
nghiém khong lam dép rau trong bai toan
t61 wu hoa tiép theo.

T 1 khiz e vl i bai cua raa thao te 38 quy by thm

»0 50 wm = a0 A5 ) [ ]
Wz o sy cim g [wrgrphie)

Hinh 5 Biéu do ty 1¢ khir mede va hi hai ciia
rau theo so vong quay cua long quay ly tam

[15]
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Hinh 6. Phdn bé cdc kich thuéce trén long
quay ly tam

2.4 Ap suit ly tam tac dung lén thanh
10ng quay

Theo [16] ta thyc hién mot s6 tinh toan
Ve luc ly tAm va ap suat tic dung 1én thanh
16ng

Lyc ly tdm tac dung 1én 16ng quay duoc
biéu dién (PT1)

dF = D.r.(ﬂzdg drdl (1)

Trong do6: F- luc ly tdm tadc dung 1én
16ng quay ly tam, N;

Prau- khoi lugng riéng thé tich cua rau
trong 16ng quay, kg/m’

Ta xét diéu kién can bang trén léng quay
ly tam va cac phep blen do6i ta co duogc
phuong trinh tinh ap suat ly tim tac dung
1én thanh 1ong quay

P=sprof+s i
=5 p.I.0 3 p.ry®

1 2
= Epm2 (rz -1, ) (2)
Varitra P,

L 02(r? —ry2
P = 2L EZTD) )

Trong da: p- khd ltmﬂg ri%lug clarau cin
Iy tim kg/m’ ; w: vdn toc goc rad’s; r- ban
kinh trong ciia long quay, m; P- ap suat,
N/m? ;Ty- ban kinh bé mit thoing cua chat
long trong 1|:rng quay, m
Béan kinh be mit thﬂang cia chat long
trong 16ng quay (1) duoe thist lip qua (PT4)
Iy =T ﬂ {4}
Mo hinh phin bé /ap suat lén thanh long
quay ly tim theo chidu cao H ciia 1ong quay
dwoc thiét 1ap theo (PTS)

200mm. (Gia tn co r =105 mm va z =
200mm 13 gia tri lya chon tir thé tich 16ng
can chira rau theo nang suat 2kg/meé, lat cat
rau pham vi 3- 4 cm va khoi lwong riéng thé
tich p=303,15kg/'n?’ )

bé tranh viéc rau ving ra ngoai khi dang
Iy tdm tach nwdc, theo [8], ta nhin thém hé
s thye nghigmk =133

V=10,006927211801.1.33
~ =0.009236282401 m*

Vai thé tich ldng quay chim V=
0.00963421733 m®, ta ¢6 dwge diy cic
kich thirde cac loai 1ong quay co cung the
tich chita (D x H) ciia may Iy tim gom: (150
x 300) mm, (200 x 320) mm, (250 x 210)
mm, (300 x 150)mmva 330 x 115y mm.

Ta chon Iéng quay kich thirde (200 x 3?{]j|
mm dé thuc hién tinh todn cic thing sd
li#n quan dén qua trinh Iy tam.

3.2 Tinh toin van toc goc cia may ly
tam

- 600 rad
ﬂznnzn* ra

= 6283— (T
30 30 5 M
Trong do: chon 50 vong quay cna may 1y
tim n = 600 vong /phit (theo [15])

Trong do:

Tap chi CONG NGHIEP NONGTHON S8 60
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Z
== (5)
Trong do: p— hé sd I:hil'ﬂ day; H- {l‘hieu

cao long quay. m; Z chidu cao ban diu ciia
hén hop rau d3 cit va duoc ma (rau vir

dwrge nra sach va vot ra dua vao may 1v tam),

m.
3. KET QUA TINH TOAN THIET KE
Lﬁ’\I{, QUAY
3.1 Tinh toan kich thwéc lnng quay mo
hinh may ly tam. .
The tich 1on nhat cua 16ng chira rau

V=mriz (6)
V= mriz = n 105200
=6927211.801 mm®
=0,006927211801m*
Trong do:
t: ban kinh 16ng quay 13 105 mm
z: chidu cao cia rau trong long quay 1a
3.3 Tinh toan mot so thing 50 lien quan
dén phin Iy
Lyc ly tam: ,
- 2n _ m{mn) Ry
F=mwBy = —S00
2.2 (m. 600)° * 0,0806185

900
=700.192N (8)

Lyc trong tnrong:

F=m.g =22.98= 2156N {9)

Trong do:

F - Iwcly tam, N.

m - kh6i lwong rau trong 16ng quay (gia
tn m = 2.2 kg duge tinh ting &n 10% d& an
toan cho viéc cip rau vao may ly tam khing
déu khi thre nghidm).

n - 50 vOng quay cua roto, vong/phut.

g —gia toc trong trrong m's*.

Ry - ban lanh quay tnung binh cia rau
trong 16ng quay. m:

r: ban kinh trong cia 16ng quay Ia 100
mm hay 0. lm )

ry: ban kinh bé mit thoang ciia chit long
trong 16ng quay.m.

ro=r/1-p = 100,/1— 0625

= 61,237mm = 0,061237m (11
z 200 |
B=g =355= 0625 (12)

Trong d6: f— hé s6 chia div dwoe xdc
dinh theo; H- Chiéu cao 16ng quay, 320mm;
z- chidu cao cia rau trong 1nng quay,
200mm

Lyc Iy tim twong deong dwoc tinh theo

[8].[16]
WL __?un.laz = 32.476N (13
34 Tm]J todn ﬂl] sut Iy tim tic dung
lén thianh llmg quay )
Theo [17] tinh toan ap suat Iy tam cua rau
tac dung lén thanh 16ng
i Praumz{rz —TIg?)
Pn‘.-a:{ = 2
_30315x 62.83%(0,10° — 0,061237%)
- 2
3.739.76N .
S (14
m-

Trong do: p,.,- khoi hrong riéng the tich
rau cal xanh sau mra (thre nghigém d3 xac
dmmh rau cai xanh lat cit 4 mm co py, =
303,15 kg'm®), w- vin tdc goc rad’s; r- ban
kinh trong cua il:rng quay, m; Tg-ban kinh bé
mit thoing ciia chit 16ng trong 16ng quay, m.

Cung cach tinh nay ta cing co duge ap
suat ly tim tac dung 1én 16ng quay cho cic
loa1 Iong quay co cac kich thuwor khac nhau
(D x H): (130 x 500) mm, (200 x 320)mm,
(250 x 2100mm, (300 x 150} mm va (330 x
115) mm.

3.5.Tmh toan ing suath tam

r.+r
Ry == Léng quay chiu hre Iy tim khi quav, giy
3 g quas b § quay, gay
0,061237+ 0,1 T Ung suat keo.
= 5 = 0,0806185m (10) 0 = iy X2 X 12 (15)
Tap chi CONG NGHIEP NONG THON  S3 60
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_ R o+ G002 n,zm)z
¢ = ( 30 ( 2

=097287.55 Pa

Trong do: o- Ung suat trong ldng quay. Pa;

p- khoi hrong miéng ‘lrat ligu khong ri
(thép pinex =7850kg/ m® ); @ -vin tic gdec
(duoc tinh tr n = 600 vong / phutj

3.6. Tinh toan chiéu day vat lién ché
tao lm]g quay tm thiéu va toi da

Tinh todn chidu diy vit lifu ché tao long
quay theo [17].

k
e o (16)
Oran
Trong do: Oz =250Mpa =250+ 105 Pa;
K=0,43 (h& 50 an toan)
Chiéu day vat ligu to1 thieu:
_ ok 69728755 x 0.43
izl 250 x 105
.=0.00119m =1.2mm (17)
Chigu day vat ligu to1 da:
Opar =2 X Oy, = 2, 4mm (18)

3.7 Tinh toan thei gian tach mré'c
Thoi gian tich mede (1) co thé dwoc wdc
tinh theo (PT19) [18]

o

Trong do: 1-thdl gian tach nwde, phat; e-
hé s0 phu thudc vao dic tinh nguven ligu va
didu kign quay (dwoc xdc dinh qua thuc
nghiém trong tnrong hgp nghién cou nay ta
chon € = 1; m-kho1 Iwong nguyén hfu rau
cin Iy tam,kg (khdi Irong nguyen ligu duge
liym=22 I-:g“l A- mng dién tich 18 thodt
nuwdc,mr; - van toc goc cua iqng rad’s (50
vong quay may ly tam chon ché 36 lam viéc
thap, an toan cho rau theo [15] ¢cd6 n = 600
vong/phit

3.8 Tmh toan su 1o trén ling quay va
bwdc 16 cho loai lﬂng quay cing theé tich.

Nghién ciu da thye hién d3 xac dinh
duge tv s0 thoat nwdc (y) trén long quay ly
tam b:ﬂlg phin mém solidworks cho £13 111
to1 ua la 47.5% (duge bitu dién fai do thi
Hinh &)

Ta g01 téng dién tich 15 thoat nude la
f (m?) va dién tich xung quanh cua 16ng
quay la A (m?)

Ta lay long quay co kich thude 200 x
320mm de tinh toan cac thong sb lién
quan dén s 16 va budc 16 nhu sau:

Dién tich xung quanh bé mit 16ng quay
loai kich thudce (200 x 320)mm

A=unXDXH
=1 X 200 X 320 =200,96 mm’
=0,201m? (20)
Trong do: D: deong kinh léng quay la
200mm : H: chiéu cao 1éng quavl1a 320 mm
Dién tich 14 thodt mrdc dwoc tinh:
dE
f = mxg =

10°

3,14 Y = mm?® = 0.0000785m> (21)

Trong d6: d dudmg kinh 16 thodt nude
Ten long quay dwoc chon d= 10mm.
Vi t1 1€ dién tich thodt nwdc trén be mit

‘ong quay d3 dvoc xdc dinh & trén ( (%) =

47,5%)
Tf= 0475 * A = 0,475 = 0,201
= 0,0955 m*

Ta nhén thdy dudng kinh 15 thoat nude
va ty 1¢€ dién tich 10 va dién tich xung
quanh 16ng quay ¢ quan h¢ mat thiét véi
nhau, khi duong kinh 16 ting thi ty 1& nay
s€ gidm va nguoc lai.

S6 16 thoat nudc trén bé mit 1dong quay

& e 121610 (22)
=i f2  0,0000785

Khoang cich gifta cdc 16 thodt nude
.
A (20096

\JE_\J 716 =12.85mm chon 12.8 mm(23)

Tap chi CONG NGHIEP NONGTHON S8 60
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3.9 Lwa chon chiéu day vat liéu ché tao
vl ty le thoat nwoc va thoi g;lan Iy tim

Dé dat dwoc kha nang tich nwoc tot nhart.
thoi gian lv tam ngin nhit thi s6 tv 1& thuat
nude () trén thinh 1éng quay phai dwoc t6i
vu nhit trén co s& ring budc dam bao dwoc

3 bén khi hoat déng. D4 thi Hinh 7 biéu
dién quan hé chiéu dav vat liéu cheé tao long

quay (8) va so tv 1é thodt nwde (W) cho thiy
chieu diy vit lidu ché tao (8) tuyén tinh véi
50 ty 1é thoat nuwac [‘q.F) trén thinh long quay.
Hinh 8 biéu d:en moi quan hé thoi gian lv
tim (T) v&i s6 tv 1é thodt nwde (y)cho thiy

quan hé giita thoi gian ly tim (1)va sb ty 18

thodat nwece () theo dwomg Hyvpebol. Tha

gian lv tim cang giam di khi sb tv 1é thodt

nuoc ting lén.

Il cunn I8 it chieu day i lign che o v o 38 tkodt mide gl 7F)
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Hinh 7. D6 thi quan hé giita chiéu day vit liéu ()

ché tao va ty 1¢ thodt nude ()

Cuae b t ob thodt mede y (didn tick £F vt il giam)
248

Nghién ctru tlep tuc thuc hién phan tich
ung suat va chuyen vi cho cac loai 1ong
quay cung the tich chtra rau V. =9,24.10-3
trén phan mem solidword theo chiéu day
vat lidu ché tao cho két qua tai cac Hinh 9,
10, 11, 12, 13 bén dudi.

Kich thudr ng: E50e500
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Chab blly et B et frremy

Hinh 9. Do thi quan hé dich chuyén img sudt va
chuyén Vi theo chiéu day vat liéu ché tao léng
quay kich thudc (150 x 500)mm.

Kich Shusy lng 200300

R LiH

Ll ity i EhTP]
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i b e ey nonrei

-
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[T 7] 1 L2 T ] T
Chide ddy v lidn ché o fmm)
Hinh 10. D6 thi quan hé dich chuyén vmg sudt
va chuyén vi theo chiéu day ché tao thanh long

14 —m— Tt gpan thach nirdec [piding
A quay (200 x 320)mm.
3 1B
-k
ERE
B2
- |
E 0.8

0.4

0.4

0z

L]
L] ol o3 n2 ua (=] D or na
Ti st nizehe vy {%)
Hinh 8. P6 thi quan hé ty Ié thodt nudc () voi
thoi gian ly tam()
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Chida div vt bi#m chié o mm)
Hinh 11. D6 thi quan hé dich chuyén img sudt va
chuyén Vi theo chiéu day vt liéu ché tao thanh
long quay (250 x 210)mm.

Gichthese ling: 3001150

Ctidas by vl Bt i s ()
Hinh 12. 6 thi quan hé dich chuyén irng sudt
va chuyén vi theo chiéu day thanh ché tao thanh
long quay (300 x 150)mm.

Kich thim Wing: 3502115

Chidy iy i Liii d:éiw-.m_l

Hinh 13. Do thi thé hién sw dich chuyén imng
sudt va khoang dich chuyén theo chiéu day
thanh long ciia long quay ¢6 kich thirde (350 x
115)mm..

Xét vé rng suét cac do thi tir Hinh 9 dén
Hinh 13 cho thay ng suat co xu hudng
giam khi chiéu day thanh 16ng ting. Cac
16ng c6 kich thude (350 x 115mm) va
(300 x 150mm) co tng suét cao hon lan
luong 14 12 MPa va 8Mpa. Loai 16ng quay
kich thude nho (150 x 500mm) chi ¢6 Gng
sudt 1a 1,1 Mpa, diéu nay cho thiy duong
kinh long quay lién quan den luc ly tam
dan dén lién quan dén ap suit tac dong
1én thanh long quay va ket qua cho thay
c6 su bién thién vé ng suat tang dan theo
duong kinh cua long bé thoa bén cho
16ng quay khi lam viéc thi chidu day vat
liéu ché tao can phai duoc quan tAm trong
thiét ké. Dbi véi 1ong quay kich thudce
(150 x 500) mm, tng suét hoi ting nhe tai
chiéu day 1,6mm trudc khi tiép tuc giam,
dié,u nay la do hi¢n tugng tap trung Gng
suat cuc bd.

Xét vé chuyen vi cua long quay cho
thdy, da sd c6 xu hudng giam khi chiéu
day thanh 1ong ting. Cac long quay co
duong kinh nho s& dich chuyén it hon
nhimg 16ng quay c6 kich thuéc duong
kinh 16n hon. Dic biét ¢ loai 1ong quay
kich thuge (150 x 500) mm (Hinh 9) xuat
hién sy dao dong bat thuong, chuyen vi
tang vot tai chiéu day 1,4 mm va 1,6 mm
s0 V61 xu hudng, diéu nay 1a do lién quan
dén bién dang cuc bo.

4. KET LUAN VA THAO LUAN
4.1. Két lugn

Nghién ciru da thyuc hién ndi dung vé
cac van dé 1y thuyét lién quan dén tinh
toan thiét ké mot loai 1ong quay ctia md
hinh nghlen clru may ly tdm cho rau da
cit va da duoc rira sach co nang suat 2kg/
mé. Viéc nghién clru nay tién t6i thue hién
cong vige thiét ké ché tao va hién thuc hoa
va sau cung la thu nghi€ém m6 hinh may
ly tim cho day chuyén so ché rau, dap
ung nhu cau cho dan cong s¢ mua “rau dn
lién” tai cac siéu thi trong twong lai.
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Két _qua tinh toan da xéac dinh dugc thé
tich long quay chtra rau 1a 9,2.10-3 m3
cho ra két qua 5 loai 1dong quay & cac day
kich thuéc theo dudng kinh (D) va chiéu
dai 16ng (H) gom (150 x 500)mm; (200 x
320)mm; (250 x 210)mm; (300 x 150)mm
va (350 x 115)mm c6 cung sb vong quay
600 vong/phut va co cung chiéu day vat
lidu ché tao long quay la 1,2mm.

Nghién ctru di chon 16ng quay loai (200
x 320) mm dé thyc hién tinh toan va da
xéc dinh duoc cac thong sd lién quan dén
thiét ké 16ng quay gém: Luc ly tim tuong
duong 12 F=32,5N, 4p suit ly tim Pmax =
3739,76 N/m2 , ing suit kéo =697287,55
N/m2, duong kinh 16 d = 10mm, sé 15
1216, khoang céch cac 16 1a 12,8mm, s6
ty 1¢ thodt nuéc =47,5%. O chicu day vat
liéu ché tao 16ng quay min =1,2 mm co
thot gian thodt nuoc = 0,5 phut.

Nghién ctru chon 1dng quay kich thudc
(300 x150) mm chiéu day thanh long
1,2mm dé thuc hién ché tao va hién thuc
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TIEM NANG SU DUNG VO QUA CA PHE (CASCARA)
TAITiNH SON LA (VIET NAM)
DE CHE BIEN TRA VA CA PHE TU CASCARA

Bai bao nay danh gia toan dién tiém ning
su dung vO qua ca phe (cascara) tai tinh Son
La — viing san xuét ca phé Arabica trong diém
cua Viét Nam — nham ché bién tra va €ac san
pham dd udng tir cascara. Trén coso tong hop
cac tai liu khoa hoc quéc té va trong nudc,
cac s liéu thong ké chinh thong tur EFSA,
FAO, ICO, USDA, UNDP va cac co quan
quéin Iy Viét Nam, nghién ctru tien hanh (i)
m6 hinh hoa quy m6 ngudn nguyén li€u cas-
cara phat sinh tir hoat dong ché bién ca phé
tai Son La, (ii) tong quan thanh phan héa hoc
va gid tri sinh hoc cua cascara, (iii) phan tich

DANH MUC VIET TAT

.Cascara: Vo va thit qua ca phé sau ché bién
.EFSA: European Food Safety Authority

.FAO: Food and Agriculture Organization of
the United Nations

.ICO: International Coffee Organization

1. PAT VAN PE

1.1. Béi cinh phit trién nganh ca phé va
vin dé phu phim

Ca phé 1a mdt trong nhiing nong san giao
dich du phé la mot trong nhitng ndng san giao
dich d& phy phamsregion—for the production
of n, véi san luong toan cau hang nam dat trén
170 triéu bao (60 kg/bao) theo cac bao cao cua
T6 chire Ca phé Qubc té (ICO). Trong qua
trinh san xudt va ché bién ca phé, mdt luong
rat 16n phu pham hiru co dugc tao ra, bao gom
vo qua, thit qua 16p nhay, vo trau va ba ca phé
sau chiét xuat. Cac phu pham nay, néu khong
duogc quan ly va xur ly phu hop, c6 thé gay 6
nhiém méi truong dat va nudc, dic biét tai cac
vung san Xuét tap trung.

1.2. Son La —vung ca phé cheé (Coffea ara-
bica) trong diém cuia Viét Nam

Tai Viét Nam, tinh Son La duogc xac dinh 1a
vung san xuat ca phé Arabica quan trong, véi

Nguyén Thi Phuong Ngoc

cac yéu cau an toan thyc pham va khung phap
1y lién quan, va (iv) dé xuit khung céng nghé
ché bién cung mo hinh phat trién chudi gia
tri theo huéng kinh té tudn hoan. Két qua cho
thiy Son La c6 tiém nang rat 16n dé phat trién
san pham tra cascara va do uéng tur cascara,
song viéc thuong mai héa bén viing doi h01
phai kiém soat chat ché cac mbi nguy vé vi
sinh, doc té nAm méc va ham luong caffeine,
dong thoi chuan héa quy trinh thu gom — sy
— bdo quan theo cac chuan muc khoa hoc da
duoc qudc té cong nhan.
.LCA: Life Cycle Assessment

.RTD: Ready-to-Drink
TCVN: Tiéu chuan Viét Nam

.UNDP: United Nations Development Pro-

gramme

dién tich trén 20.000 ha va san luong ca phé
nhan hang nam dat hang chuc nghin tin. Su
phat trién nhanh cua dién tich va san lugng ca
phé tai Son La trong nhitng nim gan day dat
ra yéu cau cap thiét vé giai phap xir Iy va tan
dung phu pham theo hudng bén vimg, gin véi
muc tiéu phat trién kinh té nong thon va bao vé
moi trudng.
1.3. Cascara nhuw mot hwong di moi

Cascara, theo dinh nghia khoa hoc va phéap
1y hién hanh, 12 phan vo va thit qua ca phé dugc
lam kho, c6 thé str dung dé pha db udng tuong
tir tra. Trong nhiéu thip ky, cascara chu yéu
dugc xem 14 chat thai hodc nguyén lidu gia tri
thap. Tuy nhién, cac nghién ctru khoa hoc gan
day da chi ra rang cascara chira nhiéu hop chét
phenolic, caffeine va cac chat c6 hoat tinh sinh
hoc, mé ra tiém ning phat trién cac san pham
d6 udng méi c6 gia tri gia ting cao.
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2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén ligu va nguon di liéu:

Nghién ctru nay su dung dir liéu thtr cap va
tai liu khoa hoc 1am ngudn nguyen liéu ng-
hién ctru chinh. Céc so liéu vé san xudt ca phé
tai tinh Son La, bao gom dién tich, san luong
ca phé nhén va dac diém Vung trong Arabica,
duogc tong hop tir cac bao cao chinh thire cua
cac co quan quan ly trong nudc va cac t6 chirc
qudc té nhu International Coffee Organization
(ICO), United States Department of Agricul-
ture (USDA), Food and Agriculture Organi-
zation of the United Nations (FAO) va United
Nations Development Programme (UNDP).

Céc thong tin khoa hoc lién quan dén phu
pham ca phé, dic biét 1a vo qua ca phé (cas-
cara), dugc thu thap tir cac bai bao khoa hoc,
tong quan hé thong va chuong sach khoa hoc
cong bd trén cac co s dit liéu uy tin (Scopus,
Web of Science). Ngoai ra, cac tai liu phap 1y
va huong dan k¥ thuat vé an toan thuc pham,
bao gom y kién khoa hoc ctia Co ‘quan An toan
Thuc pham chau Au (EFSA) ddi v6i cascara
nhu mdt thyc phiam méi (novel food) va cac
tiéu chuan Viét Nam ap dung cho san pham tra
thao moc (TCVN 7975:2008), dugc st dung
1am co sé tham chiéu trong phén tich.

Nguyen liéu nghién ctu trong bai bao khong
bao gom mau thuc nghlem cu thé ma tap trung
vao viéc tong hop va phén tich cac bang chiing
khoa hoc, s6 liéu thong ké va khung phap 1y da
dugc cong bd chinh thirec.

2.2. Phwong phap nghién ciru

Nghién cuu dugc thuc hién theo phuong
phap tong quan hé thdng (systematic review)
két hop v6i mo hinh hoa dinh lugng. Quy trinh
tong quan bao gdm viéc xac dinh cau hoi ng-
hién ctru, truy tim tai li€u lién quan, sang loc
tai li¢u theo cac ti€u chi lya chon, trich Xudt
dir liéu va tong hop va phén tich két qua theo
hudéng dinh tinh va dinh luong.

Céc tai liéu duoc lya chon phai dap tmg céac
ti€u chi: (i) 1a bai bao khoa hoc, tong quan hé
thong, chu’ong sach khoa hoc hodc bao cao
chinh thie cua co quan, t6 chuc “uy tin; (ii)
c6 s6 liéu dinh luong lién quan dén ty 16 phu

pham ca phe hé s6 chuyén doi tir qua ca phe
tuoi sang ca phe nhan, thanh phan hoa hoc cua
cascara hodc cac chi tiéu an toan thyc pham;
va (iif) mo ta ro rang phuong phap phan tich,
dac biét dbi vai cac chi tiéu hoa hoc (polyphe-
nol, caffeine) va an toan vi sinh. Cac tai li¢u
mang tinh quan diém ca nhan, noi dung tlep thi
hodc khong néu 16 phuong phap va ngudn sb
liéu duoc loai trir khoi phan tich.

Mb hinh hoéa ngudn nguyén liéu cascara
duogc thyc hién dya trén san lugng ca phé nhan
cta tinh Son La. Viéc udc tinh lugng cascara
phat sinh tai tinh Son La dugc thuc hién dya
trén cac tham sd sau:

.San lugng ca phé nhan (green coffee) cua
tinh theo tirng nam.

.Heé s chuyén d6i tir qua ca phé tuoi sang ca
phé nhan, dao dong trong khoang 5-6 kg qua
tuoi cho 1 kg ca phé nhan.

Ty 1€ vo va thit qua chiém khoang 40-45%
khi lugng qua ca phé tuoi.

Cong thirc tong quat duge sir dung dé mo
hinh hoa lugng cascara nhu sau:

Ecascara=Mgreen x R x P
Trong do:
Mgreen 1a khéi luong ca phé nhén (tén);

R 12 hé sb chuyén doi tir qua ca phé tuoi
sang ca phé nhan;

P la ty 1€ vo va thit qua trong qua ca phé.

Ngodi ra, dé chuyen hoa vo qua ca phé (cas—
cara) thanh san pham d6 ubng an toan, can
nhan dién day du cac dong vat chat hinh thanh
trong qua trinh ché bién ca phé. Vi vay, nghién
clru nay xay dyng mét khung phén tich can
bang vat chat (mass balance) dya trén cau tric
qua ca phe va cac phuong phap ché bién phd
blen tai viing trong ca phé Arabica. Bakich ban
ché bién duoc xem x¢ét bao gom: (i) ché bién
udt (washed) (ii) ché bién ban u6t hodc semi-
washed, va (iii) ché blen kho (natural). Mobi
kich ban dugc mo ta bang SO do dong (flow di-
agram) va cac tham sé chuyén ddi khoi lugng
theo cac cong bd khoa hoc hién hanh, nham:
(1) udc tinh lu’ong cascara phat sinh trén mot
don vi san lugng ca ph€ nhén; (2) xac dinh cac
diém phat sinh rai ro lién quan dén thoi gian
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luu, do am va nhiét do; va (3) lam co sé cho
viéc tinh toan nhu cau nang lugng cho cong
doan say va nhu cau kho bai trong bao quan.

Phan tich an toan thyuc phém duoc thuc hién
thong qua viéc d6i chiéu thanh phan va dic
tinh ciia cascara v6i cac khuyén nghi khoa hoc
cta EFSA va céc tiéu chuan Viét Nam hién
hanh. Noi dung phan tich tap trung vao céc
mdi nguy sinh hoc (vi sinh vét, nAm méc), mbi
nguy hoa hoc (doc t6 vi nam, kim loai ning,
du luong thudc bao vé thuc vat), cling nhu
cac yéu t cong nghé then chdt nhu kiém soat

dd am va hoat do nudc trong qua trinh say va
bao quan.

3. KET QUA (RESULTS)

3.1. Uéc tinh quy mé nguén cascara tgi
Son La

Dua trén sb liéu san luong ca phé nhéan cua
Son La giai doan gan day, luong qua ca phé
twoi can thiét cho ché bién udc tinh dat hang
traim nghin tan mdi nam. Tt d6, lwong vo va
thit qua (cascara) phat sinh c6 thé dat tir hang
chuc dén gén mot tram nghin tAn/nam, tao ra
ngudn nguyén liéu doi dao cho ché bién sau.

Bdng 1. Uéc tinh luong cascara phdt sinh tai Son La theo kich ban san luong

Kich ban San lugng ca phé Qua tuoi Cascara udc tinh
: nhén (tdn/nam) (tdn/nam) (tdn/nam)
Thap 30.000 150.000-180.000 60.000-75.000
Cao 37.700 188.000-226.000 75.000-93.000

3.2. Thanh phén héa hoc ciia cascara

3.2.1. Nhom hop chdt phenolic va hoat tinh
chong oxy hoa

Nhiéu nghién ctru qudc té da xac nhan cas-
cara 12 nguon giau hop chat phenolic, dic biét
la cac dan xuét cua acid chlorogenic (chlo-
rogenic acids — CGAs), bao gom 3-CQA,
4-CQA va 5-CQA. Cac hop chat nay von da
dugc nghién clru rong rai trong ca phé nhan,
nhung ngay cang ¢ nhiéu bang chimg cho
thiy ham lugng ciia chung trong cascara &
mirc dang ké va c6 kha nang chiét xuét hi¢u
qua vao dd ubng dang infusion.

Cac nghién ctru st dung phuong phap
HPLC-DAD hoic LC-MS cho thiy téng
ham lugng polyphenol trong cascara dao
dong trong khoang rong, phu thudc vao
giong ca phé (Arabica/Robusta), nguon goc
dia 1y, d6 chin qua va phuong phéap ché bién.
Mot s6 cong trinh cho thiy tong polyphenol
clia cascara Arabica c6 thé dat mirc tuong
duong hoac chi thép hon mot bac so voi mot
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so loai tra thao mdc pho bién, qua do cung
¢ tiém nang phat trién san pham d6 udng
chuc nang.

Hoat tinh chdng oxy hoa cua dich chiét cas-
cara, dugc danh gia thong qua cac phép thu
phé bién nhu DPPH, ABTS hoic FRAP, cho
thdy mdi tuong quan thuan véi ham luong
polyphenol tong. Pidu nay cho phép xem cas-
cara khong chi 1a nguyén liéu tao huong vi
ma con 1a ngudn cung cap hop chat sinh hoc
co gia tri.

3.2.2. Caffeine va cac alkaloid lién quan

Caffeine la hop chat dugc quan tam dac biét
trong d4nh gia an toan va ghi nhan san pham
cascara. Cac nghién ciru dinh lugng cho thiy
ham lugng caffeine trong cascara thap hon
déang ké so voi ca phé nhan rang, song van du
dé tao tac dung sinh ly nhe khi tiéu thu dudi
dang dd udng.

Ham luong caffeine trong dd udng cascara
phu thu¢c manh vao ty 1¢ nguyén liéu/nudc,
nhiét d6 chiét va thoi gian pha. Diéu nay cho
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thdy viéc chuan hoa quy trinh pha ché va cong
b r6 ham luong caffeine trén nhin 1a yéu cau
quan trong dé bao vé ngudi tiéu dung va phu
hop v6i cac khuyén nghi ctia co quan quan 1y
thuc pham.

3.2.3. Khodng chat, acid hitu co va hop
chat tao huong

Ngoai polyphenol va caffeine, cascara con
chtra cac khoang chat (K, Mg, Ca) va acid

hitu co (citric, malic, quinic), gop phan tao
nén vi chua thanh va hau vi dac trung cho dd
ubng cascara. Cac hop chat dé bay hoi hinh
thanh trong qua trinh sdy va bao quan ciing
dong vai tro quan trong trong hd so cam quan,
véi cac ndt huong trai cay kho, hoa va mat
ong thuong dugc ghi nhan trong cac nghién

clru mo ta cam quan.

Bdng 2. Téng hop cdc nhém hop chdt chinh trong cascara

Nhém hop chat Vi du dién hinh Y nghia déi v6i san pham
Polyphenol Acid chlorogenic, flavonoid Chéng oxy héa, gia tri chiic ndng
Alkaloid Caffeine Tac dung sinh ly, yéu cau ghi nhan
Acid hitu co Citric, malic, quinic Vi chua, can bang cdm quan
Khoang K, Mg, Ca Gia tri dinh duéng bé sung

3.3. Pdc tinh do uong cascara va cdc yéu
16 cong nghé chi phéi

3.3.1. Anh huéng ciia nhiét do va thoi gian
chiét

Cac nghlen ctru thue nghiém duge cong b6
trong céc tap chi khoa hoc qubc té v€ cong
nghe thuc pham va héa hoc thyc pham, chu
yeu thuc hién trén cascara Arabica tai cac
vung san Xuat ca phé ¢ chau My Latinh va
chau Au, cho thay sy khac bi€t rd rét gilra
phuong phap chiét xudt néng va chiét xuit
lanh. Két qua tr cac nghién clru nay cho
thiy chiét xuit nong thuong din dén ham
luong polyphenol va caffeine cao hon trong
do udng cascara, do tang cuong kha ndng
hoa tan va dong hoc khuéch tan cua cac hgp
chat sinh hoc.

Nguoc lai, cac thi nghiém chiét xut lanh
(cold infusion hogc cold brew) dugc bao cdo
trong cac nghién clru nay tao ra do uong co
cudng do chiét thap hon, v6i vi diu va it dang
hon, phan anh sy chiét xuat han ché cua caf-
feine va mot s6 hop chét phenolic ¢6 vi dang.
Nhu'ng bang chirng thyc nghiém nay cho thay
viéc diéu chinh diéu kién chiét xuit cho phép

phat trlen cac dong san pham da dang tir cing
mot ngudn nguyén liéu cascara, bao goém do
udng pha néng, cold brew va dd uong dong
chai (ready-to-drink, RTD), véi hd so thanh
phan va cam quan khac nhau.

3.3.2. So sdnh cascara véi cdic dé uong
thao moc va ca phé khac

So voi céc loai tra thao mde truyen théng,
d6 ubng tir cascara /duge pha ché dudi dang
infusion va cung cép cc hop chat phenolic
¢0 hoat tinh sinh hoc tuong tu tra. Tuy nhién,
khac v6i phan 16n tra thao mdc khong chua
caffeine, cascara co thé chira ham lu’orng caf-
feine dang ké do co ngudn goc tur qua ca pheé.
Ham luong caffeine trong dd udng cascara
phu thuc manh vao giong ca phé, phuong
phap ché bién, cung nhu diéu kién chlet xuat,
va trong mot soO truong hop c6 thé dat murc
tuong duong v6i do udng tir ca phé nhan.

Khi so sanh v6i ca phé€ nhén rang trong céc
diéu kién ma cascara thé hién ham luong caf-
feine ti€ém can, sy khac bi€t gitra hai loai do
ubng khong con nam chu yéu & cuong do tac
dyng sinh ly ma chuyen sang khac biét vé ban
chét thanh phan va cam quan. Trong khi caf-
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feine ctia ca phé nhan chu yéu gin véi ma tran
nhan rang va di kém céac hop chat tao vi ddng
dic trung, caffeine trong cascara ton tai trong
nén giau acid hitu co va hop chat tir vo, thit
qua, tao nén vi chua thanh va huong trai cay ro
rét hon.

Do d6, ngay ca trong kich ban ham lugng
caffeine cua cascara tuong duong voi ca phé
nhan, d6 udng cascara van thé hién dic tinh
khéc biét vé cam quan va cAu trac hoa hoc cua
dich chiét. Piéu nay cho thiy cascara khong
chi 1a mdt dang ““ca phé nhe” hay “tra co6 caf-
feine”, ma 1a mot nhom do uéng co dac tinh
riéng, chiu anh huong dong thoi cua phuong
thirc pha tra va nén sinh hoa ctia qua ca phé.

4. THAO LUAN

4.1. An toan thwc pham va yéu cdu tiéu
chuan hoa doi voi cascara

4.1.1. Cascara trong béi canh phap Iy quéc
té: tlep can cua EFSA

Theo quy dinh cta Lién minh chau Au, cac
nguyén liéu hodc thyc phém chua ¢o lich st
tiéu thu dang ké trudc nam 1997 dugc xép
vao nhom Novel Food va phai trai qua danh
gia an toan trudc khi dugc phép luu hanh.
Cascara (dried coffee husk) tir Coffea arabica
L. da duoc Co quan An toan Thyc pham chau
Au (EFSA) tham dinh va cong bo y kién khoa
hoc nam 2022.

EFSA m ta cascara la san pham thu dugc
tr vo va cac lop bao quanh hat ca phé, duoc
lam kho va dung dé pha d6 udng dang infu-
sion. Qua trinh danh giad tap trung vao: (i)
ngudn goc nguyén li¢u (gidng Arabica); (i)
quy trinh san xuét (thu hoach, tach vo, siy,
bao quan); (iii) thanh phan héa hoc (dic biét
la caffeine va polyphenol); va (iv) cac moi
nguy tiém 4n vé an toan thuc pham.

Mot diém quan trong trong tiép can cua
EFSA 1a danh gid phoi nhiém caffeine tir
dd uéng cascara. Dua trén cac kich ban tiéu
thu va ham luong caffeine do dugc trong dd
udng infusion, EFSA két luan rang viéc tiéu
thu cascara trong giéi han khuyén nghi khong
gay lo ngai vé an toan cho nguoi trudng thanh
khoe manh, v&i diéu kién san phém duoc san

xuit theo quy trinh kiém soat chat lugng
phu hop.

4.1.2. Cac méi nguy sinh hoc: vi sinh vit
va ndm moc

Cascara 1a nguyén liéu c6 ngudn gbc thuc
vat, gidu chat hitu co va thuong trai qua cac
cong doan phoi hodc say trong diéu kién moi
truong mo, dic bi€t & quy md ndng hd va hop
tac xa. Nhing dac diém nay khién cascara
tlem an nguy co nhlem vi sinh vat va ndm
moc néu cac thong sb cong nghé, dic biét 1a
d6 am va hoat do nuéc, khong duoc klem soat
chat ché. Cac nghién ciru tong, quan vé phu
pham ca phe cho thiy trong diéu kién do 4m
cao va thoi gian luu kéo dai, cascara co thé tro
thanh mo6i truong thuan loi cho sy phat trién
cua cac chi ndm nhu Aspergillus spp. va Pen-
icillium spp-, von dugce biét dén voi kha ning
sinh doc t0 aflatoxin va ochratoxin A.

Trong bdi canh Viét Nam, tiéu chudn
TCVN 7975:2008 (Tra thao moc thi loc) quy
dinh cac gi6i han dbi voi tong s6 vi sinh vat
hiéu khi, ndm men — nam moc va dic biét 1a
aflatoxin tong. Mic du cascara khong phai
1a “tra” theo nghia truyén thong, tiéu chuan
nay co thé dugc sir dung nhu mot chuin tham
chiéu ky thuét (baseline) trong viéc xay dung
tiéu chuan co s& cho san pham tra cascara,
dac biét trong giai doan dau thuong mai hoa
khi chwa co6 tiéu chuan riéng ap dung cho
nguyén li€u nay.

4.1.3. Cdc méi nguy héa hoc: djc t6 nam
méc, kim logi ndng va dw lu’o’ng thuéc BVIV

Bén canh vi sinh vt, cac mdi nguy hoa hoc
1a yéu t6 then chét trong danh gid an toan cas-

cara. EFSA phan manh sy can thiét phai kiém
soatdocto nammac, dac biétla aflatoxin, thong
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qua quan 1y do am, thoi gian luu va diéu kién
bdo quan.

Ngoai ra, do vo va thit qua ca phé 1a phan
tiép xtic truc tiép v6i moi trudng canh tac,
nguy co ton du kim loai nang (Pb, Cd) va
thuoc bao vé thuc vat can duoc xem xét. Viéc
lga chon vung nguyén li¢u, thuc hanh ndng
nghiép tot (GAP) va kiém nghiém dinh ky
theo 16 14 nhiing bién phap cot 16i dé giam
thiéu rai ro nay.

4.1.4. Chudn héa ham lwong caffeine va
ghi nhan san pham

Caffeine vira 13 yéu t6 gop phan tao nén gla
tri cdm quan va tac dung sinh 1y cua d6 ubng
cascara, vua la hop chat can dugc quan ly chat
ché trong danh gia an toan thyc pham va ghi
nhén. Trong ¥ kién khoa hoc vé cascara nhu
mot thuc phdm mai, Co quan An toan Thye
pham chau Au (EFSA) nhin manh tim quan
trong cua vi¢c cung cap thong tin rd rang vé
ham luong caffeine, dac bi€t trong cc truong
hop cascara dugce ti€u thy nhu do ubng thay
thé tra hodc ca phé, noi mirc do phoi nhiém
caffeine co thé gia ting dang ké.

Déi voi thi truong trong nudc, Vlec chuan
héa ham llrorng caffeine theo khau phan sir
dung va céng bd minh bach trén nhin khong
chi gitp nguoi tiéu dung nhan dién va klem
soat muc ti€u thy caffeine, ma con la didu
kién can thlet dé san pham cascara dap tng
cac yéu cau quan ly thuc phdm hién hanh
va tung budc tiém cén cac thong 1€ quoc té.
Céch tlep can ndy tao nén tang cho viéc xay
dung niém tin thi truong va ho trg qua trinh
hoi nhap cua san pham cascara Viét Nam
vao cac thi trudng co yéu cau cao vé an toan
thyc pham.

4.1.5. Pé xudt bg chi tiéu ky thudt cho “tra
va ca phé cascara Son La”

Trén co so doi chiéu cac khuyén nghi khoa
hoc ctua EFSA dbi voi cascara nhu mot thue
pham méi va céc tiéu chuan Viét Nam hién
hanh, dic biét 1a TCVN 7975:2008 ddi véi tra
thao mdc, nghién ctu dé xuit mot khung chi
tidu k¥ thuat so bo cho san pham tra cascara
Son La. Khung chi tiéu nay ddng thoi duge
xay dung theo hudng hai hoa vai cac yéu cau
k¥ thuat dang ap dung cho ca phé va d6 udng
chira caffeine, nham dam bao tinh nhat quan
trong quan 1y an toan thuc pham cta chudi
gia tri ca phé.

Cu thé, b chi tiéu k¥ thuat dé xut cho tra
cascara Son La bao gdbm:

.Chi ti€éu cam quan: mau sac dac trung, mui
thom tu nhién ctia vo qua ca phé, khong co
mui la hoac dau hiéu hu héng.

.Chi tiéu hoa hoc: d6 am, hoat dd nude
(a_w), ham lugng caffeine va ham lugng
polyphenol tong.

.Chi tiéu an toan: tong s vi sinh vat hiéu
khi, nAm men — nAm méc, doc t& vi nAm (dac
biét 1a aflatoxin téng), kim loai nang va du
luong thube bao vé thuc vat.

Dbi v6i cac san pham d6 udng ca phé va ca
phe nhan rang c6 lién quan trong cung chudi
gid tri, nghién ctru dé xuét tlep can quan ly
ham luong caffeine theo khau phan st dung
va cong bd minh bach trén nhan, tuong tu
cach tiép can ddi véi tra cascara. Viée ap
dung cac nguyén tic quan ly théng nhit nay
gitp giam thiéu rui ro phoi nhiém caffeine,
dong thoi tao diéu kién thuan loi cho viée so
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sanh, phan loai va kiém soat chat lugng gitra
cac dong san pham tra cascara va ca phé.

Khung chi tiéu ky thuat dé xudt c6 thé duoc
st dung lam nén tang dé xay dung tiéu chuan
co s¢ (TCCS) tai doanh nghiép va hop tac xa,
dong thoi 14 co s& khoa hoc cho cac chuong
trinh hd tro phat trién san pham dia phuong,
hudng t6i hinh thanh mot hé sinh thai san
pham ca phé — cascara an toan, bén viing va
c6 kha nang hdi nhap thi truong trong nude
va qudc té.

4.2. Khuyén nghi dé phdt trién chuéi gid
tri cascara tai Son La

Viée ap dung khung an toan thuc pharn va
tiéu chuan hoa néu trén khong chi g1up giam
thiéu rui ro cho nguoi tidu dung ma con mé
duong cho viéc thuong mai hoa san pham
cascara 0 phan khic gia tri cao. Trong bo6i
canh Son La dang thic day ché bién sau va
kinh té tuan hoan trong nganh ca phé, cascara
c6 thé tré thanh mot mét xich quan trong néu
dugc quan 1y nhu mot nguyén liéu thuc pham
thay vi phu pham nong nghiép.

5. CONG NGHE CHE BIEN CASCARA

5.1. Vai tro cua cong nghé ché bién trong
ndng cap gia tri cascara

Trong chudi gié tri cascara, cong nghé ché
bién giir vai tro quyé"g dinh trong viéc chuyén
héa mot dong phu pham ndng nghiép cé nguy
co gdy 6 nhiém moi truong thanh nguyén lidu
thuc phdm an toan, on dinh chét luong va
6 gia tri thuong mai cao. Khéc vai cac san
pham ca phe truyén thong (nhan rang xay),
cascara c6 dac thu la nguyen liéu giau duong
va chét hitu co, dé hat &m va nhay cam véi vi
sinh vét, do do yéu cau quy trinh cong nghé
phai dugc thiét ké véi trong tam 1a kiém soat
dd am, hoat d6 nudce (a_w), va thoi gian luu &
cac cong doan trong yéu.

5.2. Thu gom va xir ly nguyén ligu dau vao

5.2.1. Lva chon nguyén liéu va thoi diém
thu gom

Nguyén liéu cascara chit lugng cao can
dugc thu gom tir qua ca phé chin sinh 1y, véi
ty 18 qua chin dat tdi thiéu 90-95% trong 16
nguyén liéu, khong 1an qua xanh, qua qua chin

hodc qua bi hu hong co hoc. Qua ca phé€ dung
cho ché blen cascara khong duge c6 dau hiéu
nhiém nim méc nhin thiy bang cam quan,
khong c6 mui la, va ty I¢ qua dap nat hoac bi
con trung gay hai khong vuot qua 2—3% khdi
lugng 16. Cac nghlen ctu va hudéng dan ky
thuat quoc té vé phu pham ca phé cho thay
chat luong vi sinh va hoa hoc cua cascara phu
thudc truc tiép vao chat lugng qua tuoi ban
dau; cac khuy¢t tat hinh thanh ¢ g1a1 doan nay,
dac biét 1a nhiém vi sinh vat va ton thuong
mo qua, rat kho duoc loai bo hoan toan ¢ céac
cong doan ché bién tiép theo.

Trong diéu kién san xuét tai Son La, noi
phan 16n ca phé Arabica duoc ché bién theo
phuong phap uét hodc ban udt, cascara can
dugc thu gom ngay sau cong doan tach vo,
v6i thoi gian lwu & trang thai am khong vuot
qua 2-4 gi¢ trude khi dua vao 1am sach va
say. Vige rut ngan thoi gian luu nay nham han
ché qua trinh 1én men khong kiém soat, g1am
nguy co gia tang tai lugng vi sinh vat va nam
moc, dong thoi tao diéu kién thuan loi cho
viéc kiém soat do am va hoat dd nudce trong
cac cong doan sdy va bao quan tiép theo.

5.2.2. Lam sach so bo va phdn loai

Sau khi tach vo, cascara can dugc dua ngay
vao cong doan lam sach so bo nham loai bo
tap chat co hoc va cac phan qua khong dat yéu
cau. Trudc hét, cascara duoc trai mong va dua
qua hé thong sang co hoc hodc sang rung de
loai bé céac tap chat co kich thudc 16n nhu dit,
sOi1, canh 14 va cac manh qua bi dap nat. Kich
thude 16 sang can duogc lya chon phu hop voi
dic diém hinh thai cia vo qua ca phe nham
dam bao loai bo hi¢u qua tap chat ma khong
gdy ton that dang ké nguyén li¢u.

Tiép theo, dong cascara sau sang co thé
duoc dua qua cong doan phén loai bang khi
dong hoc (thdi gio) dé tach cac phan nhe,
kho, hodc manh vun c6 khéi lugng riéng thap
Cong doan nay glup cai thién do dong déu
ctia nguyén liéu va giam ty 1é cac phan qua c6
nguy co nhlem vi sinh cao. Trong truong hop
co s6 ché bién c6 diéu kién st dung nudc, cas-
cara co thé dugc rira nhanh bang nudc sach,
v6i thoi glan tiép xtic ngan (thuong khong qua
1-2 phat) va ty 16 nude/nguyén lidu vira da dé
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cudn trdi bui ban va bao tir nAm bam trén bé
mat, ddng thoi han ché ti da hién tuong hut
nudce tro lai cia nguyén li¢u.

Sau khi rira, cascara can dugc dé rao hodc
tach nudc co hoc (vi du bang rd quay hoic
sang thoat nudc) truge khi chuyén sang cong
doan sdy. Viéc lam sach so bo theo trinh ty
nay khong chi cai thién chat luong cam quan
cua cascara ma con gop phan giam tai vi sinh
vat ban dau, qua d6 lam tang hiéu qua klem
soat an toan thuc pham & cac cong doan sy
va bao quan tiép theo.

5.3. Say va kiém soat do am
5.3.1. Muc tiéu say doi voi cascara

Muc ti€u chinh cua sdy cascara la g1am
d6 am xudng muc an toan cho bao quan va
st dyng lam nguyén li¢u do uong, dong thoi
han ché t01 da ton that cac hop. chat phenolic
va cac chit tao huong. Theo tiép can an toan
thuc phdm cua EFSA, cascara phai dugc mo
ta nhu mot san pham kho - "dried" véi diéu
kién san xuit dugc kiém soat, trong dé sdy 1a
cong doan then chot.

5.3.2. Cdc phwong phdp sdy dp dung

Sy tu nhién (phoi): Phoi néng hoac phoi
nha kinh 12 phuong phap pho bién ¢ quy mo
nong ho va hop tac xa. Uu diém 1a chi phi
thap, song nhugc dlem la phy thugc manh

vao dleu kién thoi tiét va kho kiém soat dong
déu d6 am, din dén nguy co nhiém nim mdc.

Say d6i luu cudng bure: Str dung khong
khi néng ¢ nhiét d§ kiém soat (thuong duéi
ngudng gay phan huy polyphenol) gitp rit
ngan thoi gian sdy va nang cao tinh dong nhét
cua san pham Phuong phap nay phu hop voi
cac co s ché bién quy mo vira va 16n.

séy két hop (hybrid): Két hop phoi so bd
va sy co hoc dé t01 uu chi ph1 nang lugng va
chat luong san pham 1a giai phap duge khu-
yen nghi trong nhiéu mo hinh ché bién noéng
san nhiét doi.

5.3.3. Kiém sodt hoat @6 nuede va bdo quan
sau say

Ngoai do am tong, hoat d6 nudc (a_w) la
chi tiéu quan trong phan anh muac do nude ty
do trong san pham c6 thé dugc vi sinh vat st

dung dé _phat trién. Trong thyc hanh an toan
thuc pham, viéc kiém soat a w cua cascara
¢ mue <0,55-0,60 dugc xem la nguong then
chbt nham han ché su phat trlen cua ndm méc
va nguy co hinh thanh doc t6 vi nam.

Viée klem soat a_w & mirc thap thong qua
say dat chuan lam ngudi phu hgp va bao goi
can am la diéu kién tién quyet dé dam bao an
toan cascara trong subt vong doi san pharn

5.4. Céng nghé nghién, phin cé va
dong goi

Sau cong doan say, cascara co thé dugce st
dung & dang nguyén manh hodc nghién véi
muc do khac nhau, tuy theo muc dich phat
trién san pham Dbi véi cac san pham tra cas-
cara, nguyén li¢u thuong dugc gitt & dang
nguyén manh hodc nghién thd nham phu
hop véi phuong thuc pha infusion roi hodc
tai loc. Trong truong hgp nay, kich thude hat
can duoc klem soat dé han che tao qua nhiéu
hat min, vén ¢6 thé lam tang toc do chlet caf-
feine va polyphenol ngoai mong mudn, dong
thoi anh huong dén do trong va cam quan
ctia d0 udng.

Déi véi cac san pham dd udng mang dac
tinh “ca phe tir cascara, cascara c6 thé duoc
ngh1en min hon hodc pho1 tron voi cac thanh
phan khac c6 ngudn gde thuc vat, sau do pha
ché theo cac phuong thirc chiét xut tuong tu
ca phé (vi du nhu loc, pour-over hodc ngam
chiét). Trong tmong hop nay, viéc klem soat
kich thudc hat va diéu kién chiét xuét 1a yeu
t6 then chdt dé diéu chinh cuong do vi dang,
ham lugng caffeine va ho so cam quan, nham
tao ra san pham cé dic tinh gan véi dd uong
ca phé nhung khac biét vé& nén huong va cu
trac hoa hoc.

Cascara sau ché bién can duoc dong goi
bang vét liéu c6 kha néng can am va oxy tot
dé han ché hién tuong hit & am tro lai va oxy
hoa céac hop chat sinh hoc. Péi véi luu kho
dai ngay, viéc ap dung huat chan khong hodc
bao goi trong khi tro dugc khuyén nghi nham
duy tri 6n dinh chat lugng. Viéc ghi nhan san
pham can tuan thu day di cac quy dinh Ve
thuc pham, _trong d6 dac biét chu trong dén
thong tin vé thanh phan, huong dan sir dung
phu hop vé6i timg dang san pham (tra hodc do
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ubng kiéu ca phé), va canh bao vé ham luong
caffeine doi véi nguoi tieu dung nhay cam.

5.5. Cong nghé chiét xudt va phdt trién
san phim dé uong

5.5.1. Chiét xudt dang infusion (pha néng
va lanh)

Chiét xuat dang infusion 1a phuong phap
don gian va pho bién nhat dé tao d6 udng tir
cascara, dic biét ddi véi céc san pham tra va
ca phé cascara. Cac thong sb cong nghé nhu
ty 1 nguyén li€u/nudc, nhiét do va thoi gian
chiét c6 anh hudng truc tiép dén kha nang
hoa tan caffeine, polyphenol va cac hgp chat
tao huong, tir d6 chi phdi dic tinh cam quan
va tac dung sinh ly cta san phérn Chiét xuat
noéng thuong cho cudng do chiét cao hon,
trong khi chiét xuét lanh tao do uong cd vi
diu va it dang hon, phu hop voi cac dong san
pham tiéu thy tryc tiép hodc pha san.

D6i v6i cac san pham mang dic tinh “ca
phé cascara”, phuong thic infusion ¢ t}}é
duoc diéu chinh dé tang cuong muc do chiét,
thong qua viéc su dung ty 1€ nguyén liéu/nudce
cao hon, thoi gian chiét dai hon hodc két hop
voi kich thude hat nho hon. Cach tiép can nay
cho phép tao ra d6 udng co ham lu:(mg caf-
feine va cuong do cam quan tiém cén ca phé
tmyen thdng, song van giit duoc nén huong
va vi chua thanh dac trung cua cascara, khac
biét voi ca phé nhan rang.

5.5.2. San pham do uong déng chai (RTD)

Bén canh céc san pham pha truc tlep, cas-
cara con cé tiém nang duoc phat trién thanh
cac san pham d6 ubng dang “ca phé cascara”
va do uong dong chai (ready to-drink, RTD).
Dbi v6i dong san pham nay, dich chiét cascara

can duoc kiém soat chit ché vé thanh phan,
déc biét 1a ham luong caffeine, polyphenol va
acid hitu co, nham dam bao tinh 6n dinh va
ddng nhét gitra cac 16 san xuét.

Cong ngh¢ 6n dinh san pham RTD thudng
bao gém cac phuong phap ti¢t trung nhi¢t nhu
HTST hodc UHT, két hop vé6i kiém soat pH
va ham lugng oxy hoa tan dé han che céc bién
d6i khong mong mudn vé mau sic va huong
vi trong qué trinh bdo quan. Trong truong hop
phat trién san pham “ca phé cascara”, viéc lya
chon mirc d6 xur 1y nhiét can cin nhic giita
yéu ciu an toan vi sinh va viéc bao toan cac
déc tinh cam quan, nham tranh tao ra huong
vi qua gidng ca phé rang hodc lam mét ban
sac ty nhién cua cascara.

Mic du doi hoi mirc dau tu cong nghé cao
hon so v&i cac san phdm pha tryc tiép, cac
dong san pham “ca phé cascara” va RTD tir
cascara c0 tiém nang mang lai gia tri gia ting
lon va kha nang mo rong thi truong, dac biét
khi dugc dinh vi nhu cac d6 ubng c6 nguon
gbe thuc vat, chira caffeine tu nhién va gan

v6i cau chuyén kinh té tudn hoan trong nganh
ca phé.

5.6. Tich hop cong nghé voi mé hinh sdin
xuit tgi Son La

Trong diéu kién thuc té cua Son La, viéc
lwa chon cong nghé ché bién cascara can gin
vO1 quy md va nang luc cua nong ho, hop tac
xd va doanh nghiép. M6 hinh phu hop la phat
trién cac dlem ché bién tap trung quy mo vira,
ap dung sdy d6i luu va quy trinh k1em soat
chat luong théng nhat, tir d6 cung cip nguyen
liéu cascara dat chuin cho cac co s& ché bién
sau hon.
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6. KINH TE ‘TU[SN HOAN VA DANH
GIA VONG POI (CIRCULAR ECONO-
MY AND LCA)

6.1. Cascara trong tiép cdn kinh té tuin
hoan cua nganh ca phé

Kinh té tudn hoan (circular economy) nhan
manh viéc kéo dai vong doi cua tai nguyén,
gidm thicu chat thai va t6i da hoa gia tri gia
tang thong qua tai su dung, tai ché va nang
cap (upcycling) céac dong phu phém. Trong
nganh ca phé, phu pham tur ché bién qua ca
phé — déc biét la vo va thit qua — chiém ty
trong 16n Ve khdi hrorng va 1a ngudn phat sinh
6 nhiém tiém tang néu khong dugc quan ly
phu hop.

Trong bdi canh do, cascara la mot vi du
tiéu biéu cho cach tiép can ning cip gia tri
phy pham néng nghlep, theo d6 mot dong vt
chat trudc day chu yeu duoc xem la chét thai
hodc nguyén li¢u co6 gia tri kinh té thap duoc
chuyén hoa thanh san pham thuc pham c6 g1a
tri cao hon. Cach tlep can nay phu hop véi
dinh huéng phat trién kinh té tuan hoan ma
nhiéu t6 chuec quéc té, trong d6 c6 Chuong
trinh Phat trlen Lién Hop Québc (UNDP),
dang thic ddy tai cac ving san xuét ca phé
nhu tinh Son La.

6.2. Dong vit chit va gidm tdi chit thii
trong chuoi ca phé Son La

Nhu da phén tich ¢ cac chuong trude, lugng
cascara/pulp phat sinh tur ché bién ca phe tai
Son La c6 thé dat hang chyc nghin tan moi
nam. Trong kich ban truyén théng, phan 16n
khéi luong nay duoc xir 1y bing cac phuong
phap nhu 0 phan, d6 thai hodc sir dung lam
thirc an chin nudi & quy mo han ché.

Viéc dua cascara vao chudi ché bién dd
ubng tao ra sy thay ddi cin ban trong dong
vat chét:

.Giam lugng chit thai hiru co can xu ly
hoic chén lap;

.Gidm nguy co 6 nhiém nudc mit va nude
ngam do nudc ri tir phy pham;

.Chuyén dich phu pham tir vai tro "dau ra
gy ap lyc moi truong" sang "dau vao cua
chuoi gia tri mai".

Tur gbe do quan ly tai nguyén, mdi tan cas-
cara dugc chuyén hoa thanh san pham thuong
mai dong nghia véi viéc giam ap luc xur ly
chit thai va gia ting hiéu qua sir dung sinh
khéi néng nghiép.

6.3. Khung danh gid vong doi (Life Cycle
Assessment — LCA) cho cascara

6.3.1. Muc tiéu va pham vi danh gia

Danh gia vong doi (LCA) la cong cu khoa
hoc duoc str dung rong rii dé dinh lugng tac
dong moi trudng cia san pham trong suot
vong doi, tir khai thac nguyén liéu, san xuét,
phan phéi, sir dung dén thai bo. Pbi voi cas-
cara, LCA cho phép so sanh céc kich ban xur
1y khac nhau va lam r6 lgi ich mdi trudong
ciia phuong an upeycling so véi xur 1y truyén
thong.

Trong nghién ctru nay, LCA duoc dé xuat
¢ muc so b (screening LCA) v6i1 muyc tiéu:

.So séanh kich ban truyén thong (xir 1y cas-
cara nhu chat thai/t phan don gian);

Kich ban kinh té tudn hoan (ché bién cas-
cara thanh tra/d6 uong).

6.3.2. Don vi chirc nang va ranh gioi hé
thong

Pon vi chirc ndng duqc,dé guét 1a 1 tan cas-
cara tuoi phat sinh tur ché bién ca phé. Ranh
gi61 h¢ thong bao gdm:

.Thu gom va van chuyén cascara;

.Cong doan sdy va bao quan;

.Ché bién (nghién, dong goi hodc chiét
xuat);

Phan phbi san pham (6 mirc khai quat).

Cac cong doan canh tac ca phé dugc xem
la giong nhau cho ca hai kich ban va do do6
khong dua vao so sanh truc ti€p.

6.4. So sanh tac dong moi truwong giita cdc
kich ban

6.4.1. Kich ban truyén thong

Trong kich ban truyén thong, cascara/pulp
dugc xu ly bang cécb U hoac thai bo t;_li cho.
Mac du u phan cQ thé tao ra gia tri nhat dinh,
qué trinh nay van phat sinh khi nha kinh
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(CHs, N20) va nguy co 6 nhiém néu khong
kiém soat tot.

6.4.2.
do uong

Kich ban ché bién cascara thanh

Trong kich ban kinh té tuan hoan, cascara
dugc say va ché bién thanh nguyén liéu do
udng phuc vu tiéu diung. Mic du qué trinh nay
lam phat sinh nhu cau tiéu thu ning lugng,
dac biét ¢ cong doan séy, nhung lgi ich moi
truong dat duoc tir viéc giam phat thai chat
thai hitu co va tao ra san pham dd udng thay
thé c6 thé bu dip dang ké cac tic dong moi
trurong phat sinh.

Cac nghién ciru danh gia vong doi (LCA)
déi voi phu pham nong nghiép cho thay viée
nang cap g1a tri sinh kh6i thuong dan dén tac
dong moi truong rong thip hon so véi cac
kich ban xu 1y thu dong nhu thai bo hodc xu
1y don gian. Hi€u qua moi truong nay dac biét
15 rét trong truong hop cic cong nghé sdy va
nguén nang lugng dugc lya chon va tdi wu
hoa phu hop véi diéu kién san xuat.

6.5. Khuyén nghi chinh sdch va phdt trién
bén vitng

Viéc phét trién chudi cascara tai Son La
phtl hop véi nhiéu muc tiéu phat trién bén
virng (SDGs), bao gom:

.SDG 12 (San xuét va tiéu dung bén viing);

.SDG 8 (Tang truong kinh té va viéc lam
bén viing);

.SDG 13 (Hanh dong tmg ph6 bién doi
khi hau).
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O cap dia phuong, viéc long ghep cascara
vao chién lugc phat trién ca phé bén Vu‘ng
giup hién thyc hoa cac dinh hudng kinh té
tuan hoan, dong thoi tao thém sinh ké cho
nong ho va hop tac xa.

7. THAO LUAN TONG HQP VA KHU-
YEN NGHI CHINH SACH

7.1. Cascara: tir phu pham néong nghiép
dén sin pham thuc pham

Cac két qua trinh bay trong cac chu0’ng
truée cho thdy viéc phat trién chu01 gia tri
cascara tai tinh Son La 1a mot van dé lién
nganh, doi hoi su két hop chit ché gitra khoa
hoc néng nghiép, cong ngh¢ thuc phém quan
ly an toan thuc pham kinh t& méi truong
va chinh sach phat trién néng thon. Cascara
khong don thuén la phu pham cta qua trinh
ché bién ca phé, ma c6 thé duogc tai dinh ng-
hia nhu mot loai nguyén li¢u thuc pham moi,
v6i nhitng yéu cau ky thuat va phép ly twong
duong cac san pham do udng c6 ngudn goc
thuc vat khac.

Tur goc do nong nghlep, quy md san Xuét
Arabica tai Son La cung cap nguon sinh khéi
cascara 16n va 6n dinh, di dé hinh thanh céc
moé hinh ché bién tap trung. Tir goc d6 khoa
hoc thuc phém cac bang chtng dinh luong vé
thanh phén polyphenol, caffeine va dac tinh
cam quan chu:ng minh rang cascara co t1em
nang tr¢ thanh nén tang cho cac dong d6 ubng
mdi, vira mang ban sac ca phé vira phu hop xu
hudng tiéu dung dd ubng chirc ning.

/2. Cin bang gitka gid tri kinh 1é va yéu
cdu an toan thwe phim
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Mot trong nhimng thach thirc 16n nhat khi
dua cascara vao chudi thuc pham 1a can bﬁng
gitra muc ti€u gia tang gia tri kinh té va yéu
cau nghlem ngat vé an toan thyc pham. Khac
vo1 vige su dung cascara lam phan bon hoac
thire an chan nudi, viée su dung cascara lam
nguyén liéu d6 udng doi hoi kiém soat rui ro
& muc cao hon, dic biét ddi v6i vi sinh vat,
doc td nam mdc va phoi nhiém caffeine.

Y kién khoa hoc cua EFSA vé cascara nhu
mot thuc pham moi cung cap mot khudn kho
tham chiéu quan trong, cho thay rang cascara
c6 thé duge su dung an toan néu quy trinh
san xuét dugce chuin hoa va céc chi tiéu chat
lugng dugc gidm sat chat ché. DPéi voi Viét
Nam, viéc van dung linh hoat cac khuyén
nghi néy, két hop véi hé thong tiéu chuan
quoc gla nhu TCVN 7975:2008, s€ giap giam
thiéu rui ro va tao nén tang phap 1y cho san
pham cascara ndi dia.

7.3. Khuyén chinh sdach é cdp dia phwong
va quéc gia
7.3.1. Tich hop cascara vao chién luoc
phat trién ca phé Son La
,(3 cép tinh, cascara nén dugc xem la mot
cau phan trong chién lugc phat trién ca phé
bén viing, thay vi mot sang kién roi rac. Viée
tich hop cascara vao cac chuong trinh phat
trién ving nguyén liéu, ché bién siu va Xay
dung thuong hi€u ca phé Son La s& giup toi

uu hoa gia tri gia tang trén mot don vi sinh
khdi nong nghiép

Chinh quyen dia phu’cmg c6 thé dong vai
tro diéu phdi thong qua viéc ho trg xay du’ng
mo hinh thi diém, dau tu ha ting sdy va bao
quan tap trung, cling nhu hd trg ky thuat cho
hop tac xa va doanh nghiép trong viéc dap
{mg cac yéu cau an toan thuc pham.

7.3.2. Lién két nong hé — hop téc xi—doanh
nghiép

Két qua nghién ctru cho thdy mé hinh lién
két chudi 1a diéu kién tién quyét dé phat trién
cascara bén viing. Nong h¢ va hop tac xa gitr
vai tro cung cdp nguyén li¢u va thyc hién
cac thyc hanh san xuat ban dau; doanh ng-
hiép dam nhén che bién siu, kiém soat chat
luong va phat trlen thi trtr(mg Su phan cong
nay giup phan b6 hop 1y rai ro va chi phi,
dong thoi nang cao kha ndng tuan thu cac tiéu
chuan k¥ thuat.

7.3.3. Khuyén nghi doi véi chinh sach khoa
hoc — cong nghé

Cascara la d6i twong phu hop dé trién khai
cac dé tai nghién ctru va chuong trinh hd tro
d6i moi sang tao trong nong nghiép. Cac
huong wu tién bao gém: t6i wu hoa cong nghé
say tiet kiém nang lugng, chuén hoa quy trinh
chlet xudt, va xay dung bd chi tiéu ky thuét
qudc gia cho san phim cascara. Viéc dau tu
cho nghién ctru rng dung khong chi tao ra san
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pham mé&i ma con gép phan ning cao ning
luc khoa hoc — cong ngh¢ tai dia phuong.

7.4. Dinh hudng thi truong va hji nhdp
quoc 16

7.4.1. Thi truong noi dia

O thi trudng trong nudc, cascara co thé
duoc dinh vi nhu mot loai do udng thao
moc — ca phé lai, hudng t6i nhdm nguoi tiéu
dung quan tam den san pham tu nhién va bén
vitng. Viéc truyén thong dya trén co sé khoa
hoc (thanh phan, an toan, loi ich) s€ giup
tranh cac tuyén bd qua mic va nang cao uy
tin san pham.

7.4.2. Tiém ndng xudt khdu va yéu cau héi
nhap

Vé dai han, cascara Son La ¢ tiém ning
tiép can thi truong qudc te dac biét 1a cac thi
truong ¢ yéu cau cao vé an toan thuc pham
nhu Lién minh chau Au. Tuy nhién, diéu nay
doi hoi sy tudn thu chat ché cac quy dinh vé
novel food, truy xuét nguon gdc va ghi nhan.
Viéc chuan bi sém cac nén tang phap ly vaky
thudt s€ giup giam chi phi va rai ro khi mo
rong thi truong.

7.5. Han ché ciia nghién ciru va hudéng
nghién ciru tiép theo

Mic du nghién ctru da tong hop va phan
tich mot khci lugng 16n bang chimg khoa hoc
cung cac sb liéu thong ké chinh thong tur cac
nguon trong nugce va qudc té, van ton tai mot
s0 han ché nhat dinh. Tht nhét, cac phan tich
vé thanh phan hoa hoc, dac tinh cdm quan va
an toan thyc phim cua cascara chu yéu dua
trén cac nghién ctru da dugc cong bo tai cac
ving san xuat ca phé khac trén thé gidi. Do
diéu kién sinh thai, giéng ca phé va phuong
thirc canh tac tai Son La c6 nhiing dac thu
riéng, viéc thiéu dir liéu thuc nghiém truc tiép
tir cascara Son La co ’thé han ché kha nang
phan anh day du sy bién dong thyc té vé ham
luong caffeine, polyphenol va nguy co an
toan vi sinh ctia nguyén li€u tai dia phuong.

Thir hai, phan tich kinh té tudn hoan va
danh gia vong doi (LCA) trong nghién clru
moi dung & mic so by, chu yéu nham so
sanh dinh tinh gitta cac kich ban xur ly phu

pham. Viéc chua dinh luong chi tiét cac chi
s0 méi truong nhu phat thai khi nha kinh, tiéu
thu nang luong, st dung nude va tiém nang
gy 0 nhiém khién cho két qua LCA chua du
dé dua ra céc két luan dinh luong phuc vu
tryc tiép cho hoach dinh chinh sach hoic so
sanh hi¢u qua gitta cac phuong an cong nghé
khéc nhau.

Trong tuong lai, viéc trién khai cac nghlen
ciu thuc nghiém tai dia phu:ong, bao goém
phén tich thanh phan hoa hoc va an toan thuc
pham trén mau cascara Son La theo cdc mua
vu va phuong thire ché bién khac nhau, 1a can
thiét dé bo sung bang chung truc tiép. Dong
thoi, viéc thuc hién danh gia vong doi day dua
(full LCA) két hop voi phan tich kinh té — xa
hoi vé chi phi, loi ich va tac dong sinh ké, s€
giup hoan thién hon btre tranh toan dién vé
tiém nang phat trién va tac dong méi truong
— x4 hoi cia chudi gia tri cascara tai tinh
Son La.

8. KET LUAN CHUNG (GENERAL
CONCLUSIONS)

Baibao cho thay viéc tdn dung vo qua caphé
(cascara) tai tinh Son La khong chi la mot giai
phap xu ly phu pham ma con 1a mot huorng di
¢6 co's6 khoa hoc va thue tién rd rang dé nang
cap gia tri trong chudi ca phé Arabica. Trén
nén tdng ngudn nguyen liéu doi dao, cac bang
chung khoa hoc vé thanh phan héoa hoc vadac
tinh cam quan, cung voi khung tham chiéu an
toan thuc pham quoc téva trong nudc, cascara
c6 tiém nang duoc phat trién nhu mat nguyen
liéu @6 udng hop phép, an toan va c6 gia tri
gia tang.

Quan trong hon, viéc dua cascara vao chudi
gia tri theo cach tiép can kinh té tuan hoan
cho phép chuyén dich tu duy tir “xir Iy phu
pham” sang “khai thac tai nguyen sinh hoc”,
qua do gép phan glam ap luyc moi truong, da
dang héa san pham ca phé va tao thém sinh ké
tai dia phuong. Trong b6i canh Son La dang
dinh hudng phat trién ca phé ben vilng gan
v6i ché bién sdu va thi trudng chat lugng cao,
cascara co thé tré thanh mot cau phan chién
lugc neu dugc quan ly nhu mot nguyén li¢u
thuc phdm, véi cac yéu cau ky thuat va an
toan tuong xirng.
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Viéc hién thuc hoa tiém nang nay doi hoi
su phdi hop dong bo giita chinh sach, khoa
hoc — cong nghé va thi trudong, trong do tiéu
chuan hoa quy trinh, klem soat an toan thue
pham va dinh vi san pham dya trén bang
chimg khoa hoc déng vai tro then chét. Cach
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