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KET QUA NGHIEN CUU THUC NGHIEM BO PHAN
GIEO KIEU DiA NGANG CHO DAU TUONG

TS. Neuyén Chung Théng®, PGS.TS. Nguyén Xudn Thiét,
PGS.TS. Lé Minh Lu*, ThS. Nguyén Thi Hanh Nguyén*

TOM TAT
Bai bdo nay trinh bay két qua nghién ciru thue nghiém don va da yéu té bé phdn gieo kiéu
dia ngang c6 16 nhé bén trong cho ddu twong. Ba yéu té chinh dnh huéng dén ham chi tiéu
ddu ra gom cdc thong sé hmh hoc la duwong kinh cia 16 dinh luong d,,(mm) va chiéu day ciia
dia gieo 0, (mm), thong s6 dong hoc hoc la sé vong quay cua dia gzeo n, (vong/phut) Hai
thong so ham chi tiéu chinh dwoc lya chon la ty 16 16 ldy dwoc hat Y (%) vaty 1¢ 16 ldy dugc
nhiéu hon mét hat Y, (%). Két qua nghién cuu thu’c nghiém don yéu to cho thdy cdc thong 56
raY vaY,coquan he phi tuyén véi cdc théng sé vao. Nghién ciru thure nghiém da yéu to ciia
bo phan gieo, da xay dung dwoc ham muc tiéu thuc nghiém mo ta anh hwong dong thoi ciia
cdc thong so vao va da tim dwoc gid tri cua cua cdc thong $6 vao dé ham muc tiéu dat gia tri
10i wu ctia cdc théng sé vao dé ham muc tiéu ty 16 16 ldy dwoc hat dat gid tri cao (96,36%)
va ham muc tiéu 1y 1¢ 16 ldy dwoc hon mét hat dat gid tri hop 1y (7,45%) véi dé tin cdy 95%:
n,= 20,84 vong/phut; d,, = 9,97 mm; o, = 4,13 mm.
Twr khoa: Bo phan gieo, dau tuong, nghién ctru thuc nghiém.

RESULTS OF EXPERIMENTAL STUDY ON HORIZONTAL DISC SOWING UNIT
FOR SOYBEANS

ABSTRACT
This article presents the results of single and multiple factor experimental studies on a
horizontal disc sowing unit with small inner holes for soybean planting. Three main factors
affecting the output criteria include geometric parameters such as the diameter of the
quantifying hole d,, (mm) and the thickness of the seeding disc J, (mm), and the kinetic
parameter of the disc rotation speed nd (rpm). The two main target parameters selected
are the percentage of successfully collected seeds Y, (%) and the percentage of successfully
collected multiple seeds Y, (%). The results of the single factor experimental study showed
that the output parameters Y, and Y, have nonlinear relationships with the input parameters.
The multiple factor experimental study of the sowing unit established an experimental
objective function that simultaneously describes the influence of the input parameters and
determined the optimal values of the input parameters to achieve the optimal value for
the target function of seed collection rate (96.36%) and a reasonable value for the target
Sunction of collecting multiple seeds (7.45%) with a 95% confidence level: n, = 20.84 (rpm);
d,=997mm;o,=4.13 mm.
Keywords: Sowing unit, soybean seed, experimental research.

1. PAT VAN PE cao nén dugc st dung nhiéu lam luong
bau tuong 1a loai cay cong nghiép lay hat, thuc, thuc pham cho ngudi va dong vat.
c6 ham luong protein va gia tri dinh dudng Céc san pham ché bién tor dau tuwong rat

'Khoa Co - Pién, Hoc vién Nong nghiép Viét Nam
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phong phu va da dang [1].

Tuy theo diéu kién thoi tiét, dia hinh,
tdp quén canh tac,... ma canh tic khau
gieo hat dau tuong & mdi nude, mdi ving
cling rat khac nhau. Hai trong cic yéu to
rat quan trong trong khau gieo hat 1a mat
d6 gieo (cAy/m2) va sb cay trén hoc (cay/
héc) dam bao cho qua trinh sinh truong va
phat trién tot nhét ctia cay. Doi véi gieo hat
bang méy theo huéng co gidi hoa dong bd
thi hai yéu t6 nay con anh huéng dén cac
qué trinh lam viéc ctia cdc may, cong doan
trude va sau do.

B phan gieo d4u twong kiéu dia ngang
clia may gieo hat dau twong két hop voi
bon phéan dugc gidi thi€u trong cac nghién
ctru trude cua nhom nghién ctru. Cung véi
két qua do vé kich thudc hat dau twong,
cac thong s6 1am viéc chinh cua bd phan
gieo duoc xac dinh bang phuong phap 1y
thuyét, thong qua cac bai toan dong hoc
va dong luc hoc [6], [7]. Tuy nhién, kich
thudc cia cac giéng hay voi cing mot
gidng dau tuong thi kich thudc hat ciing
rat khac nhau, do d6 mién két qué lya chon
cua céc thong hinh hoc va dong hoc chinh
cua bo phan gieo bang phuong phap ly
thuyét 1a rat rong. Pé dam bao lya chon
dugc cac thong s6 chinh cho bg phan gieo
v6i mdi gidng dau twong khac nhau thi can
c6 phai tién hanh nghién ctru thyc nghiém
trén giéng d6, ngoai danh gia anh hudng
ctia cac thong s6 d6 dén ham chi tiéu chat
lugng thi con 1am co s& cho viéc hoan thién
thiét ké va ché tao may.

Nhom tac gia thue hién ndi dung ng-
hién ctru thuc nghlem don va da yéu to
bo phan gieo kiéu dia ngang cho hat dau
tuong va tién hanh ché tao theo két qua thi
nghiém, thir nghiém may trong diéu kién
thuc té san xuét.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. N§i dung nghién ciru

Nghién ctru thuc nghiém don va da yéu t6
bd phan gieo kiéu dia ngang cho dau tuong
lam co s¢ lya chon viung 1am vi¢c phu hop
cho céc thong sd hinh hoc (chiéu day dia
gieo, duong kinh cua 16 dinh luong) va
dong hoc (s6 vong quay cua dia gieo) cia
bd phan gieo dau tuong.

Nghién ctu thuc nghiém bd phéan gieo
dau twong duoc thuc hién trong diéu kién
phong thi nghi¢ém va thir nghiém trong
diéu kién thyc té ctia dong rudng.

2.2. Poi twong va phwong phap nghién
ciru

2.2.1. Péi twong nghién ciru

Hinh 1. So dd ciu triic ciia b phén gieo
1. Céc dinh lwong 2. Dia gieo; 3. Buong
nha hat; 4. Lo dia; 5. Pia cé dinh; 6. Lo cé
dinh; 7. Ta am bién; 8. Canh gat dén hwong,
9. Truc truyén.
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B0 phan gieo dau tuong (b0 phan
gico) (hinh 1) lam viéc theo nguyén ly co
hoc kiéu dia ngang 16 nho bén trong c6
canh gat dan huéng [6], [7]. Dia gico dugc
lién két voi truc truyén va nhan chuyén
dong quay tur banh xe may gieo thong qua
hé dan dong co khi. Hat tir céc dinh luong
1, nhd lyc chén ép cua khéi hat bén trong
cdc va rung dong ctia may nén hat tir cdc
dinh luong duoc roi ra ngoai dia gieo 2, dé
diéu chinh va han ché s hat ra dia va can
bang v6i sb hat da gieo thi trén cdc dinh
luong dugc thiét ké cira diéu chinh luong
hat. Hat trén dia s€ di chuyén ra ving cip
hat va roi xudng 15 dia trén dia gico, hat
trong 16 chuyén dong cung véi dia va di
vao buong nha hat 3, do c6 ludi gat hat tai
cua buong nha hat nén chi c6 cic hat nim
trong 16 méi duge di vao budng nha hat.
Tai day, khi 1 trén dia gieo trung véi 16
trén dia c6 dinh 5 hat s& roi vao duong dng
dan Xuéng ranh d3 rach sén, d6i véi cac hat
khong thé tu roi (bi ket) thi bd phan nha
hat cudng buc ¢ s¢ taic dong cudng buc
dé hat roi xuong ong Tur két qua nghién
ctru ly thuyét va dé phu hop voi diéu kién
thuc té, duong kinh cia dia gieo (Dd) va
duong kinh duong tron chung qua tam 16
dia (D1) dugc chon trudc 1an luot 1a 255
mm va 240 mm.

Hat dau twong DT84 1a mot trong cac
gidng dang duoc trong phd bién ¢ nhiéu
noi cta nudce ta, co dic diém 1a hat to tron,
mau vang tuoi, it nit, khdi lugng 1000 hat
khoang 160 + 180 gam [1]. Kich thuéc cua
hat theo cac phwong thé hién trong bang 1.
Bang 1. Kich thwéc diu twong DT84

Pon vi: mm
Kich thwéc  Gidng dau twong DT84
Chiéu Chiéu Chiéu

dai:a rong: b day:c

Nhé nhat 5,1 5,1 4,7
Lén nhat 8,9 7,9 7,3
Trung binh 6,45 6,29 5,94

2.2.2. Phwong phap nghién ciru

Trong qué trinh gieo hat dau tuong
c6 nhiéu yéu t6 anh huéng dén kha ning
va chat luong lam viéc nhu: chiéu day dia
gieo va duong kinh 18 dia, yéu t6 vé dong
hoc nhu tbc d6 quay cua dia gieo [5], [6],
[71.

bé xé4c dinh anh hudéng ddc 1ap cua
cac thong sé vao dén cac ham chi tiéu cua
bd phan gieo nhom nghién ctru st dung
phuong phéap nghién ctru thuc nghiém don
yéu t6 [2], [3], [8]. Voi mdi thong sb vao
duogc thay ddi & 5 mirc, & mdi mure thi s thi
nghiém l3p lai 1a 3 lan. Tong s6 thi nghiém
cho mét thong sé vao 13 15 thi nghiém.

Dé danh gia dong thoi anh hudng cia
cac thong s6 vao dén ham chi tiéu tac gia
su dung phuong phap nghién clru thuc
nghiém da yéu td, tir d6 xac dinh duoc
murc d6 anh hudng cia ting thong sb vao
dén ham chi tiéu, 1am co sé lua chon gia tri
t61 wru cho cac thong sb vao va dam bao cac
ham chi tiéu dat gia tri toi vu [2]. Nhém
nghién ctu lya chon ké hoach hop thanh
khong dbi xtmg bac 2 cua Hartly. Mién
thi nghiém 1a mién siéu khdi vudng véi 3
muc: +1, 0, -1.
Sb thong sb vao ctia bo phan gieo kg = 3,
bao gdm:
- S6 vong quay cua dia gieo nd (vong/
phut): X,;
- Buong kinh cua 16 dinh luong dld (mm):
XZ;
- Chiéu day cua dia gieo 6, (mm): X..
Ham chi ti€u ctia bd phan gieo mrg = 2,
bao gdm:

Ty 1¢ 16 lay duoc hat: Y (%), (Y, bao
gdm ca ty 18 13 1dy dugc nhleu h(m mot hat
Y, va hat ¢ day duoc hiéu 1a s6 nguyén);

- Ty 1€ 10 13y dugc nhi€u hon mot hat: Y, (%);
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S6 diém thi nghi¢m trong mot ké hoach thi nghiém duogc xac dinh theo cong thurc:
Ngg =25P 4+ 2.k, + Ny =14 (1)
trong do:
- S6 thi nghiém & phan hat nhan: 2%7P = 4 (véik,=3,p=1)
- S thi nghiém & diém sao 2.k, = 6,
- S6 thi nghiém ¢ diém tam: N, = 4.
Bang 2. Ké hoach nghién ctru thue nghiém da yéu té

u X1 Xy X3 X1Xy XXz XpXj3 X12 X22 X32
1 -1 -1 +1 +1 -1 -1 +1 +1 +I
2 41 -1 -1 -1 -1 41+ A+l +l
3 -1 +1 -1 -1 +1 -1 +1 +1 +1
4 +1 41 41 41 41 41 41+ +]
5 -1 0 O 0 0 o +1 0 O
6 +1 0 O 0 0 0o +1 0 O
7 0 -1 0 0 0 0 0 +1 0
8 0 +1 0 0 0 0 0 +1 0
9 0 0 -1 0 0 0 0 0 +I1
10 0 0 +1 O 0 0 0 0 +I1
11 0 0 O 0 0 0 0 0 0
12 0 0 0 0 0 0 0o 0 0
130 0 O 0 0 0 0o 0 0
14 0 0 O 0 0 0 0O 0 0
Phuong trinh hoi quy thyc nghiém dang ma dugc viét theo cong thirc:

k k-1 k k
Y:b0+z:bixi+z:z:bijxixj+...+Z:b“xi2 (2)
i=l i=1

i=] j=i+l
trong do:
bo, by, b 14 cdc wde lugng hé sb hoi quy hay hé s6 hoi quy,

k 1a s6 thong s6 vao anh hudng x;.

Gia tri thuc, ma hoa va khoang bién thién cua cac thong s6 vao cho trong bang 3.
Két qua thi nghiém dugc xt 1y, tinh toan bang phan mém théng ké Excel va Statgraphisc.

Bang 3. Gia tri ctia cac thong so vao cia by phan gieo

Cac thong s6 vao

TT Thong ) Gl;,)t:xrina X, X, X3
(v/pht) (mm) (mm)
1 Mic trén 1 X () X2 (1) X5 ()
2 Miiccosé 0 X1 (0) X, (0) X5 (0)
3 Mirc dudi -1 X1 (-) X5 (-) X5 (-)
4 Khoang bién thién 1 AX, AX, AX;
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3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciu thwe nghiém

don yéu t6

3.1.1. Két hoach thuc nghi¢m don yéu 16
Tir két qua nghién ctru ly thuyet [6],

ké hoach thuc nghiém don yéu t6 thé hién

trong bang 4. Cach tién hanh thi nghiém:

trén dia gieo dugc tao 20 15 gidng nhau

nam trén vong tron chia chung va ldy két

qua thi nghiém khi dia quay dugc 50 vong.

Bang 4. Gi4 tri cac mirc thi nghiém don yéu té

Muac Mic Mirc Mac Mic
1 2 3 4 5

Thong sb

S6 vong quay cua dia 20 25 30 35

gieo ng (vong/phut)
Pudng kinh cua 15

1
dinh Irong dys (mm) 80 85 9,0 95 10,0
Chiéu day cua dia gieo 3 4 5 6 7
04 (mm)

3.1.2. Anh hwong ciia cdc thong sé vio
dén ham chi tiéu trong nghién ciru thwc
nghiém don yéu to

Két qua nghién ciru anh hudng cta cac
thong s6 dén ham muyc tiéu thé hién trong
d6 thi hinh 2, 3, 4 va cac phuong trinh hoi
quy 3 +8:
Y1=-0,17493x12+4,72912x1 + 6588912  (3)
Y2=0.375333x12—174233x1 +201,4 @)
Y1=-21,192053x22+403.687594x2-182232737 (5)
Y2=9,7x22—-163976667x2+ 693021667  (6)
Y1=-3416667x32+36,33x3-6,626667  (7)
Y2 ="7,70x3 - 34,003333 (8)

99.933
300.00 & 83.367 30.00 3
< 24,50 Y | <
Z 73.700 L 5500 =
>80.00 \ \ —— >
\ \ L 15.00
4000 9.100 + 10.00
\ 3.067 \ :
0,067 0,033
.00 - .00
10 15 20 25 30 35 40
n, (vong/phit)

Hinh 2. P thi quan hé ng (vong/phiit) véi Y, Y, (%)

100.00 88.367 99.500 99,933 25.00
£90.00 23300 £
5780.00 6656% 7 20.00,5"
70.00 / /
60.00 15.00
50.00 —31- /9’/ /
40.00 & 10.533 — 10.00
20.90 3.067 /
20.00 ' =—t=Y1| 5
10.00 +—— 000 — ¢ g9
.00 - 00
7500 8.00 8500 9.00 9500 10.00 10.500
d,q (mm)

Hinh 3. D6 thi quan hé diq (mm) vé6i Yy, Y, (%)

,LOO‘OO 85267 88.367-88.767-89.300 30.00
S S
20,00 71.200 24.33325.00 e
- o L 20.00
60.00 L 15.00
7.96
40.00 00T i 10.00
0,00 L 5.00
20.00 0.00 Y2
[ L .00
.00 . , , . . -5.00
2 3 4 5 6 7 8
84 (mm)

Hinh 4. Pd thi quan hé 84 (mm) véi Yy, Y (%)

Két qua nghién ctru thuc nghiém don yéu
t va phan tich do thi cho thdy:

- Cac thong sO ra Y, va'Y, co quan h¢ phi
tuyen vGi cac thong 5O Vao

- Vung 1am viéc hop 1y cua cac thong sb
vao duoc chon: sb vong quay cua dia gieo
nd = 20 + 25 vong/phut, dudng kinh 16
dinh luong did = 9,0 ~ 10,0 mm va chiéu
day cua dia od = 4,0 +~ 6,0 mm, day la co
s& cho viéc nghién ctiru da yéu té tim gia
tri ti wu.
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3.2. Ket qua nghién ciru thye nghiém da Ké hoach thyc nghiém don yéu tb
yéu to thé hién trong bang 5, cach tién hanh thi
3.2.1. Ke hoach nghién ciru thywe nghi¢m  nghiém nhu trong nghién ctru thyc nghiém
da yéu té don yéu tb.

Béng S. Gia tri ctia cac thong so vao

Céc théng s6 vao

Gia tri ma hoa

TT Thoéng s6 « X, X, X,
| (v/ph) (mm) (mm)
1 Mic trén 1 25,0 10,0 6
2 Miic co s6 0 22,5 9,5 5
3 Mic dudi -1 20,0 9,0 4
4 Khoéng bién thién 1 2,5 0,5 1

3.2.2. Anh hwéng ciia théng so vao dén 1ty yéu t6~é1}h hudng cua cac thong sd vao dén
lé 16 lay dwogc hat Y, ty 1€ 16 lay duoc hat Y, (%) dugc cho trong
Két qua nghlen ctru thuc nghiém da béng 6.

AAAAA

Gia tri thuc Gia tri ma hoa Y (%) 3

TT Y,
X; (v/phit) Xo (mm) X3 (mm) X1 X X Yu o Yoo Y
1 20,0 9,0 6 -1 -1 1 882 880 90,1 8877
2 25,0 9,0 4 1 -1 -1 673 684 672 67,63
3 20,0 10,0 4 -1 1 -1 100,0 100,0 99,9 99,97
4 25,0 10,0 6 1 1 1 882 869 875 87,53
5 20,0 9,5 5 -1 0 995 993 997 99,50
6 25,0 9,5 5 1 0 796 78,0 804 79,33
7 22,5 9,0 5 0 -1 0 823 80,1 81,2 81,20
8 22,5 10,0 50 0 1 0 934 932 945 93,70
9 22,5 9,5 40 0 0 -1 843 831 848 84,07
10 225 9,5 60 0 0 1 901 89,1 907 89,97
11 225 9,5 50 0 0 0 898 89,1 884 89,10
12 225 9,5 50 0 0 0 891 89,0 903 89,47
13 225 9,5 50 0 0 0 894 883 906 8943
0 0 0

14 22,5 9,5 5,0 88,3 90,3 88,5 89,03
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Két qua phan tich bang phan mém Statg-
raphisc thé hién trong do thi hinh 5 va
phuong trinh hdi quy dang thuc - cong
thirc 9:

"

st

Hinh 5. Dé thi Pareto Chart véi ham Y,

Y1 =-439,446283 - 1,200000.n,
+121,574000.dld - 22,646087.9,
- 0,620000.n,.d , +0,610000.n,.5,

+ 3,380000. d 6 5,896000. d 2
-2,023891.5° 9)
Biang phan mem Statgraphisc xac dinh gia
trj 16n nhat cia Y1 nim trong mién quy
hoach cho trong bang 7. Gia tri Y1max
tuong tmg voi két qua toa do diém dic biét

3.2.3. {lnh hwong ciia thong s6 vao dén 1y
I¢ 16 ldy dwgc nhiéu hon mjt hat Y2
Két qua thi nghiém trong nghién ctru thuce

A

(Optimun). Db thi mit chi tiéu cho ham ty
1¢ 16 14y duogc hat Y1 trinh bay trén hinh 6.
Béng 7. Toa d¢ diém t6i wu cho ham chi

tiéu Y1 dat gia tri max

Factor Low  High Optimum
X 20,0 25,0 20,0
X, 9,0 10,0 9,99833
X3 4,0 6,0 5,78852

Optimum value Y, 100

Errerss Bmpomm Surfasy
Jurl 3

Hinh 6. P thi mit chi tiéu cho ham ty 18
16 lay dugc hat Y1

nghiém da yéu t6 4nh huong cia cac thong
s6 vao dén ty 18 15 1ay dugc nhiéu hon mot
hat Y2 (%) duoc cho trong bang 8.

2 3A 3R 1A

Gia tri thuc Gia tri ma hoa Y2 (%) B

! X (v/phit) (n)l(él) (n)]i;) i X X3 Yo Y2 Y3 Y2
1 20,0 9,0 6 -1 -1 1 7,4 8,1 8,4 7,97
2 25,0 9,0 4 1 -1 -1 0,4 0,5 0,3 0,40
3 20,0 10,0 4 -1 1 -1 9,8 10,4 9,2 9,80
4 25,0 10,0 6 1 1 1 18,1 22,5 19,1 19,90
5 20,0 9,5 5 -1 0 0 10,6 10,1 10,9 10,53
6 25,0 9,5 5 1 0 0 3,1 3,7 33 3,37
7 22,5 9,0 5 0 -1 0 1,7 1,3 1,4 1,47
8 22,5 10,0 50 O 1 0 9,4 10,3 9,9 9,87
9 22,5 9,5 40 O 0 -1 1,3 1,1 1,6 1,33
10 22,5 9,5 6,0 0 0 1 10,4 9,6 10,0 10,00
11 22,5 9,5 50 0 0 0 6,7 6,1 6,6 6,47
12 22,5 9,5 50 0 0 0 6,9 6,2 5,7 6,27
13 22,5 9,5 50 0 0 0 6,6 6,9 5.8 6,43
14 22,5 9,5 0 0 0 6,8 6,40

5,0

6,4 6,0
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Két qua phan tich bang phan mém Statg-
raphisc thé hién trong do thi hinh 7 va
phuong trinh hdi quy dang thuc - cong
thue 10:

- i — 1 | =
| =
- [ ——]

t-. |- N ——

ad |
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=

0 e ak =3 20
redlEd et gBed

Hinh 7. P6 thj Pareto Chart ham Y,

Y2 =835,05744 - 18,23373.n,
- 89,64489.d - 93,28016.5,
+0,45333.n,.6, +8,43333.d, .0,
+0,32297.n 2+ 2,94096.d,
+0,73524.5, kK (10)
Bang phan mem Statgraphlsc xac dinh gia
tri Y2 nho nhat nim trong mién quy hoach
cho trong bang 9. Gia tri Y2min trong bang
twong ung voi ket qua toa do diém dic biét
(Optimum). bo thi mt chi tiéu cho ham ty
18 18 14y dugc nhiéu hon 1 hat Y2 trinh bay
trén hinh 8.
Bang 9. Toa d9 diém t6i wu cho ham chi
tiéu Y2 dat gia tri min

- . o

Factor Low  High Optimum
X 20,0 25,0 24,5148
X5 9,0 10,0 9,42593
X3 4.0 6,0 4,01926
Optimum value Y, 0

Eilrmaled Response Surfoca
1325
e A
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Hinh 8. P thi miit chi ti¢u ham Y2

3.3. Ket qud nghten cuu toz wu tong qudt
Dé tim gia tri toi uu tong quét phai dua
vao cac ham chi ti€u dang thuec, phuo*ng
phép t01 vu 13 téi vu héa cuc tri co didu
kién. Dbi voi ham chi tiéu ty 1€ liy duoc
hat Y1 phai c6 gia tri cao dé tranh hién
twong mat khoang, nguoc lai ham chi ti€u
ty 1¢ hat lay dugc nhleu hon mot hat Y—2
phai co gla trj thap dé dam bao mat do phu
hop cho cay sinh tru’cmg va phat trién. Tuy
nhién, cacham Y1 va Y2 lai deu phu thudc
vao cac_thong dau vao. Van dé ‘thuong
luong can duoc dit ra 13 phai khong ché
mot trong hai ham muc tiéu de ham muc
tiéu con lai dat gia tri cao nhét. Pdi véi
nghién ctru nay, tac gid chon ham muc tiéu
Y1 la ham muyc ti€u chinh, Y2 1a ham muc
tiéu bd trg (ham diéu klen) Gid tri ham
muc tieu Y1, Y2 yéu cau Y1* > 95% va
Y2* <10%. . ‘ .

Phan tich bang phan mém Statgraph-
ics tim gia tri toi wu tong quat, két qua
dugc trinh bay trong bang 10, trong bang
10 ham chi tiéu ty 18 16 lay duoc hat Y1
chon diéu kién max trong vung didu kién
Y1=>95%, d6i v6i ham chi tiéu ty 1¢ 18 lay
dugc nhiéu hon 1 hat Y2 chon diéu kién
min trong toan mién _quy hoach.

Bang 10. Toa d diém tdi wu tong quat

Factor Low High Optimum
X 20,0 25,0 20,8392
Xs 9,0 10,0 997262
X3 4,0 6,0 4,125

Y, 96,35994
Y, 7,4537

Ket qua t6i wu hoa tong quat cho gia
trj t6i uru ctia cac thong s6 vao dap ing ham
chi tiéu ty 1 16 lay dugc hat c6 gia tri cao
Y, =96,35994% va ty 1¢ 16 1ay duoc nhiéu
h(m 1 hat ¢6 gia tri phu hop Y, =7,4537%
v6i do tin cdy 95% la: X1 = 20 84 vong/
phut; X, = 9,97 mm; X, = 4,125 mm. Co6
the thay cac gla tri dau vao X, X, va X,
nam ¢ bién vung nghién ciru, do d6 day
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duoc coi la gia tri cia thong so dau vao
cho gia tri phu hop cua thong s6 ham chi
tiéu chir khong phai la gia tri t61 wru.

Mot s6 két qua nghién cuu thuc
nghiém bd phan gieo dau twong duoc ap

dung trong ché tao may gieo két hop véi
bon phan va thu nghlem trong diéu kién
thue té cua san xuat, dugc thé hién trong
hinh 9 [4].

¢)

4. KET LUAN

Thi nghlem don yéu td da xac dinh
dugc mirc d§ anh huong cua tu:ng thong
s6 dau vao dén ham muc tiéu va di tim ra
dugc vung anh huong chinh cua cac thong
vao dén ham muyc tiéu lam co $6 cho vigc
ngh1en ctru thyce ngh1em da yéu to Vung
lam viéc hop 1y cta cac thong sb vao: sb
vong quay cua dia gieo nd =20 + 25 vong/
phut duong kinh 16 dinh luong dld = 9,0
+ 10,0 mm va chiéu day cua dia 8d = 4,0
+ 6,0 mm. o

Nghién ctru thuc nghiém da y€u to cua
bd phan gleo da danh gia duoc muac do
anh huong cia cac thong sd vao dén ham
muc ti€u, da xay dung dugc ham muc ti€u

d)
Hinh 9. Mot s6 hinh anh thir nghiém may va két qua

thuc nghlem mo ta anh huong dong thoi
cua cac thong sO vao va da tim dugc gia tri
cua cua cac thong s6 vao dé ham muc tiéu
dat gia tri t6i wu:

- Pé ham muyc tiéu ty 1& 15 1y duoc hat
dat gia tr1 max (100%): nd = 20,0 vong/
phat, dld=10,0 mm, 6d = 5,8 mm.

- Pé ham muc tiéu ty 18 16 1dy duoc
hon mot hat dat gia tri min (0%): nd = 24,5
vong/phut, dld = 9,43 mm, 6d = 4,02 mm.

Nghlen ctru toi uu tong quat thuc ng-
hiém da xac dinh dugc gia tri toi uu cua
cac thong sd vao dé ham muc tiéu ty 1 156
lay duoc hat dat gia tri cao (96,36%) va
ham muc tiéu ty 18 16 1dy duoc hon mét
hat dat gia tr1 hop 1y (7,45%) véi do tin
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cay 95%: nd = 20,84 vong/phut; dld = 9,97
mm; 8d = 4,13 mm.

Cac ket qua nghién ctru thyc nghiém
la co s¢ cho viéc hoan thién thit ké va
ché tao bd phin gieo cia may gieo hat
dau tuong két hop voi bon phén tmg dung
trong san xuat.
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THIET KE, CHE TAO MAY SAY CHUOI NANG SUAT 30 KG/ME

ThS. Hoang Xudn Anh*

TOM TAT

Chudi sdy déo cé gid tri dinh dudng cao, mii vi thom ngon déc trung, tinh tién loi cao. Mdy
sdy chuéi qua da ndng c& nhé phit hop véi quy mé san xudt nhd, lién h gia dinh hay kinh té
trang trai trong viéc lam kho cac logi rau qua, gidm t6n thdt sau thu hoach, bdo todn gid i
dinh duong va con tao ra du’O’C nhng san phdam rdt da dang, phong phii dap vmg nhu cau
cua ngu’m tiéu dung va xudt khau. Két hop nghién civu Iy thuyet thuc nghzem va s dung
phdn mém thiét ké do hoa nhw Solid Works AutoCAD, Inventor dé lira chon cdu tao, nguyén
ly hoat dong, xdc dinh cdc théng sé ky thudt va thir nghiém ddanh gid kha ndang lam viée
cua may say. Két qua nghién civu da tinh todn thiét ké va lwa chon dwoc bg phdn chinh cia
mdy sdy chudi da ndng cé nhé dé lam khé dwac nhiéu loai rau cu qua May co Kich thuoc
1550mm x 926,5mm x1562 mm va nang sudt 30kg/mé. May cé wu diém chdt lwong san pham
t6t, két cdu gon nhe dé gia cong ché tao.

Tir khoéa: Mdy sdy, rau qua, da ning, chudi sdy

DESIGN AND MANUFACTURER OF BANANA DRYING MACHINE 30 KG/M

ABSTRACT

Dried bananas have high nutritional value, characteristic delicious taste, and high
convenience. The small multi-function banana fruit dryer is suitable for small-scale
production, inter-family or farm economy in drying fruits and vegetables, reducing post-
harvest losses, preserving nutritional value and also creating very diverse and rich products
to meet the needs of consumers and exports. Combining theoretical and experimental
research and using graphic design software such as SolidWorks, AutoCAD, Inventor to
select the structure, operating principle, determine the technical parameters and test the
ability to work. dryer job. The research results have calculated the design and selected the
main part of a small multi-purpose banana dryer to dry a variety of vegetables and fruits.
The machine has machine dimensions 1550mm x 926.5mm x1562 mm and capacity 30kg/
batch. The machine has the advantages of good product quality, compact structure, easy
processing.

Keywords: Dryer, vegetables, multi-function, dried banana

I. DAT VAN PE mau, 6n dinh duc‘mg huyét, ...). Chubi la
Chudi 1a mot loai qua rt phd bién & mat hang ¢6 suc ti€u thu 16n ¢ trong nudc,
Vigt Nam, n6 ¢6 gia tri dinh du(mg cao va dong thoi co trlen vong xudt khau, duoc
nhiéu loai vitamin rat t6t cho suc khoe (tot trong kha phd bién & nuge ta. Cac nhom
cho hé than kinh, hé tiéu hoa, t6t cho nguoi  chudi gom Nhoém chu01 ti€u, nhom chu01
dau tim, dot quy, giam thiéu tinh trang thiéu  tay, chudi bom, chudi ngu, chudi ngdp..

"Hoc vién Nong nghiép Viét Nam
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( Nguyen Van Luat, 2008). Ha No6i hién
6 3.294ha chudi, tap trung & cac xa Van
Nam (huyén Phuc Tho), Kim Son (huyén
Gia Lam), Chu Minh (huyen Ba V1) Hon
70% dign tich chudi s dung cac glong
chu01 nuoi cay mo; trong do, 300ha trong
chudi nudi cay mo ung dung cong ngh¢
cao va vung trong chudi nay du di€u kién
xuat sang mot sd qudc gia nhu: Han Quéc,
Nhat Ban..

. bac dlem clia viéc trong chu01 Véi
san luong 16n nhung thu hoach dong loat
theo mua vu gay ra tinh trang u dong,
“dugc mua mat gia” lién tyc xay ra. Mat
khac, chudi 1a loai qua ho hap d6t bién, sau
khi thu hoach s¢ tlep tuc chin (L.R. Verma,
V.K. Joshi, 2000) nén dé bi hu hong gay

[

Riza

v
v

Phin loai

| Xir ly dén tia tr ngoai I

kho khén trong qua trinh ton trir, bao quan
va giam chat luong san pham sau khi ché
bién.

Chinh vi Vay, viéc ché bién chudi
dé tao ra cac moén an da dang, bt nham
chan dong thoi gitip bao toan gia tri dinh
du:ong, giam ton that, dap ung nhu cau cua
nguoi ti€u dung trong nudc va xuat khau
luén co y nghia thyc tién, can quan tdm
nghién ctru.

Say chu01 la mot trong nhung phuong
phap ché blen duogc st dung rong rai trén
thé gioi. Chudi sdy vira 1a moén an ngon lai
c6 thé bao quan duoc lau dai.

Quy trinh cong nghe sdy chudi thuong
dung dugc trinh bay ¢ hinh 1

Rira bot
Cat Lit

I‘

X1z 1y dén tia tir ngoai

Bao quan

Hinh 1. So dd quy trinh cong ngh¢ chubi sdy
a) Sdy nguyén qua, b) Sdy kho dang lat
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Nhiét d6 sdy: Nhiét do sdy cang cao
thi téc do sdy cang nhanh, qua trinh cang
c6 hiéu qua cao. Nhung khong thé sir dung
nhi¢t do say pao cho say chubi qua vi chubi
qua la san pham chiu nhiét kém. Trong méi
truong am, néu nhiét d6 cao hon 60°c thi
protein da bi bién tinh; trén 90°¢ thi fruc-
toza bat dau bi caramen hoa, cac phan mg
tao ra melanoidin, polime héa cac hop chét
cao phan tir xdy ra manh. Con & nhiét do
cao hon nira, chudi qua c6 thé bi chay Vi
vay, dé siy chudi qua thuong dung ché do
say On hoa nhi¢t do say khong qua cao.

Do am can bang cta chudi sdy la
ham lugng nudc cia nd trong moi trudng
xac dinh ma khong xay ra qua trinh dong
swong (bdc hoi) hay hut nuéc (hp thu)
gilta n6 va mdi truong. Sau khi siy kho
nén quat ngudi va lya chon dong goi ngay,
khong nén dé ngoai khong khi lau s& lam
cho do am cua chudi say thap hon do am
can bang.

Khi say chudi can dat theo cac thong
50:

Do am ban dau:70%
cudi:18 - 20%

Hién nay c6 2 phuong phép sdy duoc
mg dung d6 1a cong nghé siy nhiét nong
va cong nghé sy lanh (bom nhiét):

Say nhiét nong: Nhiét do say: 95 -
100°C trong 1 - 2 gid, 80 - 85°C khi d6 am
con 40%, 60 - 65°C dén khi kho. Thoi gian
sdy: 25 - 40 gio tuy theo loai san pham.

Say lanh: nhiét do thap tir 30 — 80°C,
hoi nuéc thoat tir san pham dugc ngung
tu lai hoan toan & trong buéng lanh cua
may sdy. Khi d6, khong khi nong di vao
trong budng sy c6 do kho cao cho nén hoi
nudc co trong san pham sé& bj khuéch tan ra
bén ngoai. Pay 1a qua trinh lién tuc va lap
di l1ap lai, lam cho chudi nhanh khé hon,
mau sic cia chudi khong thay doi va gitr

bo am lan

nguyén gan nhu ban dau.

Say chudi can thoi gian dai va can say
& nhiét d6 thap dé bé mat chudi kho se lai,
giit mau tring dep tu nhién cua chudi. Tai
mot s6 qudc gia chuyén trong chudi co
diéu kién thoi tiét nang néng quanh nim
thudng sé str dung phuong phap siy kho
trong nha kinh, st dung ning luong anh
nang mat troi dé say kho & nhiét do 50-
60°C trong thoi gian 2-3 ngay.

Tinh hinh sdy chubi ¢ Viét Nam:

Véi cac qudc gia nhu Viét Nam,
phuong phéap sdy trong nha kinh khong
hiéu qua, do d6 sir dung may say 1a hop 1y.

Thuc té hién nay, phan 16n quéa chudi
van duoc 1am kho trong 10 sdy thii cong
do cac ho nong dan ty xay dung nén chat
luong san pham khong cao va khong on
dinh, nhiéu mé sdy c6 chat luong rat kém
khong tiéu thu dugc do khong dat ti€u
chuan chat lugng hodc chiu chép nhan gia
ban thap gay thiét hai rat 16n cho ngudi san
xuat. Vi vy viéc nghién ctru thiét ké thiét
bi say chudi qua phtt hgp nham tao ra san
pham say cé chat lugng cao voi gia thanh
thiét bi thap va chi phi sdy thap 1a van dé
c¢6 ¥ nghia thuc tién rat 16n va ciing 1a nhu
cau céap thiét dé on dinh va phat trién cay
chudi trong giai doan hién nay.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU
2.1. Vit liéu nghién ctru

Qua (fruits) chira nhiéu duong (glu-
cose, fructose, saccharose...), vitamin,
acid hiru co... Khi trai chin, sy tao thanh
cac hop chét ester, alcohol tao nén mui
thom rét dic trung cho timg loai trai. Do
c6 chua nhiéu duong, acid nén trai thuong
dugc an tuoi hay ché bién thanh cac loai
san pham dung dé trang miéng, hay trong
nhitng bita dn phu. Cay cho trai c6 thé la
cay than thao hay la cay than moc, thuong
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madt ndm hay lau nam..

Chuoi 13 tén goi loai qua cta cac loai
cay thudc chi Musa; day dugc coi 1a mot
trong cac loai trai cdy dugc an rong rai
nhat. Nhitng cdy chudi c6 gbc tir ving
nhiét d6i 6 Dong Nam A va Uc. Ngay nay,
chudi dugc trong khap ving nhiét dai.

Vat liéu ché tao may séy g@)m vat liéu
dé tao ra may sy do la nhiing vat liéu san
cé trén thi truong trong nudc nhu: thép
hinh, ton, inox,....

2.2. Phuong phap nghién ctru

- Phuong phdp nghién civu 1y thuyét:
Dé phan tich, dinh huéng cho cac noi dung
nghién ctru.

- Phwong phdp diéu tra danh gid:

Pugc sir dung dé danh gia tong quan
tinh hinh nghién ctru trén thé gidi va Viét
Nam, két hop véi viéc tham khao cac y kién
cua cac chuyen gia dé lya chon nguyén Iy
lam viéc va thiét ké tong thé may say.

- Phwong phdp thiét ké do hoa:

Ung dung cac phan mém thiét ké co
khi nhu SolidWorks, AutoCAD, Inven-
tor... dugc sir dung dé thiét ké may sy trén
may tinh.

- Phurong phap nghién cueu thuc nghiem:

Pé xac dinh tham do cic nguyén ly
hoat dong va phuong an thiét ké két cau,
xéc dinh cac thong sd k¥ thuat cia may say
chudi nham phuc vu cho tinh toan thiét ké
va thir nghiém danh gia kha nang lam viéc
clia may say.

- Phirong phdp xdc dinh chat lwong
sdn pham

+ Ddi v6i chudi say kho nguyén qua

Chi ti€u cam quan

Trang thai: Mém déo, dan hoi, khong
duoc quanh, chac, cung va bi suong.

Mau sic: Tir ndu dén vang, tuong dbi
dong déu trong mot tui, khong duge tham
den, nau xin, nau do, khong dugc loang 16

Mui vi: Vi ngot, mui ddc trung chudi
sdy, khong dugc chat chua do 1én men

Chi tiéu ly hoa

Kich thudc: Loai nguyén qua dai
khong quéa 7 cm; Do am: 20 — 22%.

Chi tiéu sinh vat — con trung: Luong

vi sinh vt tinh bang so té bao/ g san pham.
+ Dbi v6i chudi say dang lat

Chi ti€u cam quan

Trang thai: Mém déo, dan hoi, khong
dugc quanh, chéc, cung va bi sugng.

Mau sic: Tir ndu dén vang, tuong d6i
d6ng déu trong mot tai, khong dugc tham
den, ndu xin, nau do, khong duoc loang 16.

Mui vi: Vi ngot va mui ddc trung cta
chudi sdy, khong duoc chat hay chua do
1én men.

Chi tiéu ly hoa

Kich thude: Dang 1at khong quéa 1cm,
Do am: 10 - 12%.

Chi tiéu sinh vat — con trung: Luong
vi sinh vt tinh bang s6 té bao/ g san pham.

- Phuwrong phdp st Ii 56 liéu thi nghiém.:
Sb liéu thi nghiém duoc xtr 1y thong ké,
tinh d6 chinh x4c va kiém dinh sy khac
biét gitra cac nghiém thirc & muc tin cay
nhat dinh. Dung phép phén tich phuong sai
(ANOVA) dé loai bo cac yéu td chi phdi,
xé4c dinh sai s6 thi nghiém, lam rd va danh
gia chinh x4c tac dong cua cac yéu td thi
nghiém. Sir dung phan mén minitab dé st
Ii cac s6 liéu thi nghi¢m
III. KET QUA NGHIEN CUU VA
THAO LUAN
3.1. Lua chgn nguyen ly may sy chudi
3.1.1. Cac mady say chudi

Dé sdy chubi co thé st dung 10 siy
thu coéng hodc cac may sdy c6 bo phan
cap nhiét va quat g16. Ngoai ra con ¢ cac
phuong phap say khac nhu say thang hoa,
say hdng ngoai, siy lanh va sdy tuan hoan
bang khi nong. . .
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- Sy thiang hoa 14 1am lanh déng hoa
qua ¢ nhiét do - 20°C, nudc trong rau qua
bi dong bang thanh nudc d4 & thé rin, sau
d6 1am cho nudc tir thé ran chuyén sang
thé hoi va bay hoi khoi vat liéu.

Hinh 2. May sdy thiing hoa
- Sdy hong ngoai 1a ding chum tia birc
xa hong ngoai (giai tin hep) dé cung cap
nang luong cho cac phan tir nude trong rau
qua dé thang cac luc lién két, thoat ra khoi
san pham.

~ [] ~

Hinh 3. M4y siy hong ngoai

Say thing hoa va sy hong ngoal cO uu
diém 1a bao toan duoc mau sic va huong
v1 tu nhién cla san pham, ngoai ra con bao
toan dugc lugng vitamin C trong qua trinh
say rau qud. Tuy nhién, do gla thanh san
pham con qué cao, doi hoi thiét bi hién dai
nén cac phuong phap nay it dugc ap dung
rong rai trong thuc tidn san xuat.

Hinh 4. May siy lanh

May sdy lanh c6 vu diém gi khac biét
va vuot troi so véi may sdy néng ? May
sdy nong thuong st dung nhiét do cao dé
loai bé nude ra khoi san pham sdy va hat
tryc tiép hoi am ra ngoai, do vay kha ning
kho cta nhimg san phdm c6 luong duong
16n nhu chudi, mit...s& cham va khé thoat
hoi nuéc hon. Mdy sdy lanh siy ¢ nhiét do
thip nhu nhiét d6 moi trudng mua hé 30-
50°C. hoi nudc thoat ra tir san pham sy
s& dugc ngung ty hoan toan trong budng
lanh ctia may siy, khong khi nong di vao
budng sdy co d6 kho rat cao nén hoi nudce
trong san pham ludn khuéch tan ra ngoai.
Qua trinh nay 1ap di lip lai lién tuc, chubi
nhanh kho, dong thoi lugng dudng trong
chubi khong bién mau, mau sic ty nhién
ctia chubi duoc giit nguyén
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Hinh 5. May siy him

Say chubi bang thiét bi sdy ham, 1a
mot trong nhitg hé théng sdy dbi luu phd
bién nhét. Thuc hién ché do sdy ban lién
tuc, phuong phap trao dbi nhiét 13 ddi luu
cudng birc, nghia 1a bat budc dung quat.
Céu tao cta thiét bi siy ham gém 3 bd phan
chin: ham sdy, calorifer va quat. Him say
1 ham dai tir 10 — 20 hozc 30 mét, trong d6
chudi va khi noéng thye hién qua trinh trao
d6i nhiét - am. Cac hé théng sdy ham co
thé t6 chuc cho tac nhan 14 khi néng va vat
lidu say 1a chudi di cung chiéu hodc nguoc
chiéu, hodc zich zic, hdi luu hay khong
héi Iuu tiy thudc vao muyc dich thiét ké.
3.1.2. Lwa chon nguyén ly mdy sdy

Qua phan tich nguyén 1y va uu nhuoc
diém cua cac thiét bi siy rau qua, dé thiét
thiét bi sdychudi phtt hgp nham tao ra san
pham sy c6 chit lugng cao véi gia thanh
thiét bi thap va chi phi sdy thap, co thé sy
duogc nhiéu loai ndng san va dé bao dudng
stra chita chiing t6i chon thiét bi sdy kiéu ti
sdy tudn hoan (Hinh 6).

Ta sdy bao gom 5 bd phan chinh: may
lanh, cuc néng,bd phan nhiét, buéng séy
va bo phan diéu kién .

Tu sdy hoat dong theo nguyén tic sau:

- Pau tién, dan lanh (1) s& thu nhiét
luong tir budng sdy (4) ( nhiét do khoang

16° C) van chuyén khong khi t6i cuc néng
(2). ‘

- Tai dan néng (2), luong khong khi sé
tang nhiét do (1én khoang 40 — 45°C), Iuc
nay ong ra nhiét (3) s& dugc bat 1én dé gia
ting nhiét d6 nhanh chong dén mic yéu
cau, va quat tir dan nong(2) s& thoi khong
khi vao budng say(4).

- Luc ndy, tai budng say(4) chubi trong
budng sdy,tic nhan sdy di qua va tach am
rui s€ bi may lanh hut nhiét luong ngung
tu nude va dua ra bén ngoai, va khong khi
lanh sé tiép tuc duoc dua dén cuc néng va
tiép tuc mot chu trinh méi cho dén khi nao
san pham siy duogc dat yéu cau.

Nguyén lidu sy dugc xép 1én cac
khay sdy rdi dugc dwa vao trong budng
sdy. Diéu chinh nhiét do, thoi gian siy phu
hop v6i nguyén liéu can siy.

®
m 5
X
(’ 2 m_""
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O
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Hinh 6. So' d6 ti siy chudi
1. dan lanh; 2. Dan néng; 3. B phan gia
nhiét bo xung; 4. Bu@)ng séy, 5 b phan
diéu khién
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3.2. Tinh toan thiét ké, mot s6 bd phin
chinh

3.2.1. Diéu tra cdc thong so thiét ké

a. Cdc théng sé cia chudi

D6 4m ban dau ctia nguyén liéu sdy 1a W=
70%,

Do am cla nguyén liéu sau khi sdy 1a W,
=10%,

Khéi luong chudi sau khi sdy 1a G, = 30
kg.

Ty trong cta chudi 1a P =970 kg/m’

b) Cdc théng sé ciia méi truong

MBoi truong cé nhiét do t* = 25°C, Po am
tuong doi y = 80%

3.2.2. Xdc dinh cac kich thwoc co ban
ciia mdy sdy

a. Xac dinh sé khay sdy

- Xé4c dinh khéi luong chudi nguyén liéu
(G) dé co khoi luong sau sy la G,

| UL

508

1550

926,50

G- G2100 w, =30100_10:90kg
100 -w, 100-70

Thé tich cua khdi nguyén liéu sau khi siy
(G,=30kg)laVv=90:970=0,091 m’.
Chon kich thudc mdi khay sav 1a (0,8 x
0,6) m va bé day 16p nguyén liéu siy la
0,025 m, thi thé tich mot khay sy 14 0,012
m®. Do d6 s6 khay sdy can 14:0,092 : 0,012
=17,73

Do két ciu budng siy sb khay sé& 1a chin va
16m hon 7,73 (theo tinh toan trén), nhu vay
s6 khay duoc 1ay bang 8.

b. Xdc dinh cdc kich thuée co ban ciia thiét bi
Trén co sé s6 khay, khoang cach gitta cac
khay xac dinh duoc kich thudc tong thé
clia may sdy nhu hinh 7

1050

926,50

Hinh 7. Ban thiét ké tong thé

3.2.3. Xdc dinh mgt s6 théng sé ciia mdy Tac nhan siy sau khi di qua buong sy

sdy
a. Xdc dinh cac thong so cua diém nut trén
do thi say

(trang tha1 3) duoc quat hut tré vé theo

duong ong hdi luu, sau d6 qua dan lanh

giam nhiét do dén nhiét do t4 (trang thai
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4) va dén nhiét d6 t1 (trang thai 1), tai day
lugng nude ngung tu sé duge din ra ngoai.
Tac nhan sdy sau khi tach am tiép tuc di
qua dan néng, nang nhi¢t do 1én t2 (trang
thai 2), r0i di qua budng siy, thuc hién qua
trinh sdy. Qua trinh siy 1y thuyét dugc trinh
bay trén gian d6 I — d (hinh 8). nhu sau:
+1-2: Qua trinh gia nhiét tac nhan siy dén
nhiét d6 say. Piém (2) 1a trang tha1 khong
khi nong trude khi vao buong sdy.

+ 2-3: Qua trinh say dang nhiét, tac nhan

sdy c¢6 am do thap duoc thoi qua vat lidu
séy s& nhan 4m thoat ra tir vat liéu va mang
ra khoi budng siy.

+ 3-4: Qua trinh 1am lanh tac nhan say dén
nhiét do dong swong. Piém (3) 1a trang
thai khong khi sau khi di qua budng siy
dugc hoi lvu hoan toan, diém (4) trang thai
khong khi trong thiét bi bay hoi, luc bat
dau giam dan.

+4-1: Qua trinh tach am. Piém (1) 14 trang
thai khong khi cubi giai doan tich am.

P -

Hinh 8: D6 thi I-d ché do séy hi luu hoan toan
I - Entanpi; t - Nhiét @; d - Dung am, @ - Pé am twong doi;

- Sau khi tinh toén xac dinh dugc thong )
cua qua trinh say:
+ Di€m 0 (Moi truong bén ngoai):

Nhiét d6 ty = 25°C; Do 4m tuong ddi: @, = 80%.; Dung am dy = 0, 0162 kg/kgkk;
.Ip =68, 148 kl/kg. kk
+ Piém 1 (Trang thai khong khi sau dan lanh):
Nhiét do: t, = 8 °C; ®,=100%; d, = 0, 00678 kg/kgkk; * Entanpy:I; = 25, 1 kJ/kg. kk
+ Piém 2 Tac nhan sdy duoc gia nhiét (trang thai khong khi sau dan néng):
Nhiét d¢: t, = 40°C ; d, = 0,00678 kg/kgkk; I, = = 57, 64 kJ/kgkk ; ¢, =14,7%
+ Piém 3: t; = 40°C; @5 =15 %. d3 = 0,011 kg/kgkk; I = 68, 5 kJ/kgkk
+Diém 4:p, =100 %. d, =0, 011 kg/kgkk; ta= 15, 3°C ; I, = 43, 2 kJ/kgkk
b. Tinh toan toc dd siy va thoi gian siy:
Theo yéu cau cua dé tai ta lya chon vat liéu séy 1a Chudi, Cac thong s6 vat 1y cua
Chudi:
* P am dau vao o, = 80%.
*  Po am cudi m, = 17% - 20%. O day ta chon d6 4m trung binh ciia san pham
, =18, 5%.
* Khdi lwong riéng p= 977 kg/m’.
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Toc do séy d:zlng toc: Su dung dung cu do tbe do gi6 khi tién hanh thuc
nghiém ta xac dinh dugc véan tc tic nhan siy trong budng sdy v = 3, 1 m/s. Van
tdc tac nhan sdy v =3, 1m/s < 5 m/s. Theo (Bui Trung Thanh, 2009) ta c6 hé s6 trao
d6i nhiét déiluu:

a,=6, 15+4, 17. v=6, 15+4, 17. 3, 1=19, 1 W/m K

Mat do dong nhiét (Bui Trung Thanh, 2009):

Jip =0 (tm - ) )
V6i t, - nhiét d6 tac nhan sy, t, = 40°C
t, - nhi¢t do bé mat vat lidu t,=t, = 28°C [Xéc dinh dwa vao d6 thi I-d]
=  J1p=19, 1(40 — 28) = 229, 2W/m? hay 825120 kJ/m*h
Cuwong dd bay hoi Am trén bé mit vat liéu:

Ty =122
ro .

r — nhiét 4n hoa hoi (theo gia tri 4p suét) véi t, = 28 °C. Ta c6: P =0, 04517

bar.
Ta co: r = 2429 (kl/kg)
Iy =52 = 2220 =340 g/m’h = 0, 34 kg/m’h.
Téc d) sy dang toc (Bui Trung Thanh, 2009):
_ 100/3p

Rpo

Véi: py — khdi luong riéng cua chudi, p, = p, = 977 (kg/m’)
R — phan ntra kich thudc vat li¢u séy.
LayR =1, 6 mm.
~ 100/3p _ 100.?;34 — 21,75 %bh
Rpo 1,6.10-3.977
Thoi gian d6t noéng vat liéu (Bui Trung Thanh, 2009):
FoR?
a

To
-F, - chuan s Fure.
- Xéc dinh chuin sé Bio nhd su tuong quan gitra sy trao ddi nhiét trén bé mat
2qR _ 39216 _ 14 4
y) 0,55 ’
Véi R — ban kinh vat liéu m.
A —hé¢ s6 dan nhiét ctia vat lidu, 1 = 0,55 W/mK.

va tinh dan nhiét cia n6: Bi =

a, — hé sb trao doi nhiét ddi luu.
Theo tai lieu (Hoang Van Chudc, 2006):a, = 3
W/m® do ,
Voi: Uy - toc do dong khi m/s.
Pr — khoi lvong riéng cua khong khi tai nhiét do say kg/m’ v ’
- Chuan s0 nhiét do 6, xac dinh dai luong dot nong vat liéu tai 1 di€m bat ki:
_tg-61 _37,5-28 _
Or = tk— 0o 37.5-27 0,9 ) )
Voi: t, — nhiét do trung binh cda tadc nhan say trong khong gian say, t;, =
tw=37,5°C.
0, — nhiét do vat li¢u dua vao thiét bi say, 6,= t,.
0; —nhiét do bé mat bay hoi cta vat liéu, 6,=t,.
Tra theo d0 thi hinh 5. 11 (Hoang Van Chudc, 2006) ta tim dugc hésé Fo ~ 0,6

6 (Uk-pr)>® _ (2,8.1,128)96
"7 (2.R)04 (2.1,6)04

=4,5
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+ a— hé s6 dan nhiét cia vat liéu: a = pic
Trong d6: A =0, 55 (w/m’K), p = 977 (kg/m’), C, = 3, 87 (kJ/kgK).

a=—25_—0,00015 >7, = 2L 024,
0,00015

3,87,977
Thoi gian siy dang toc:
Theo cong thure thue nghiém Egorov (Bui Trung Thanh 2009)

Wep = ki 10,435, k. In(— )

Voi ky, k, — hang s6 thuc nghiém va dugc doan dmh trong nhitng khoang a am do can
bing hat oy, va do 4m twong d6i khong khi ¢. Voido a am khong khi oy = 80% nam trong
khoang (10%< o < 80%) ta c6 gia tri cac hé s6 k; = 2 7vak,=19,5.

Ta c6: ey = 2,7 +0,435.19, 5. In(—== )2—13 46 %
We 13,46
—>wcbk m 100 = m 100 = 15,554 %
Viy thoi gian sdy dang toc:
_ Wgg— Wkx

L= =
+ wy d6 4m ban dau cua vat liéu w,; = 80%
=g = —2—.100 = .100 = 400%

100— wg 100-80

+ wy, d0 Am giGi han cua vat liéu am:
1 w 400
W = ~F Wep = —k + Wy = — + 13,46 =235,68%

1,8
400—-235,68

=7,56h
21,75

Thoi gian sdy giam toc (Bui Trung Thanh, 2009):
Véi wg =400%

=>"[1=

2,3 Wiy — Wep 1 1
T2 = In T = -4 Wep 2 Wiy — Wep =
XU wy — wep X
Trong do:
+y= ?: %:0,0225%
d
+w, =18, 5% =>w,, = —2 =25 100=22,7%
- 100-18,5
1
ST, = —5 [p—00225 _ _gr5gp

. 0,0225.21,75  22,7-15,554
Tong thoi gian say:

Ytr=19+ 17, +7,=0,01024 + 7,56 + 8,59 = 16,16024 (h)
c. Tinh toan cong suit dan lanh ciia qua trinh siy
Cong suét dan lanh cua qua trinh say duoc xac dinh nho tinh toan nhiét cia qua trinh:
- X4c dinh lwong 4m bdc hoi:

'Lop vt liu sdy liéu duoc bd tri ndm trén cac khay séy bang kim loai sao cho dong tac
nhan sdy c6 thé dé dang di qua bé mit cta vat liéu nhung ddng thoi phai dam bao cho qua trinh
truyen nhiét va truyén am cua tac nhéan siy dién ra thuén loi nhit. Qua thyc t& khao nghiém khi
tién hanh cac thi nghiém b tri vét liéu trén khay sdy ta rit ra ti 16 tuong dwong cua vt liéu siy
trén mot m” khay sdy 1a 4kg/m”. Di véi mot mé sdy khi tién hanh thyc nghiém ta tién hanh véi
khéi lugng vat liéu sdy G, = 90 kg.

+ Luong 4m bdc hoi trong mot mé siy:

TAP CHi CONG NGHIEP NONG THON SO 49 21



KHOA HOC - CONG NGHE

W=G A= _g9 0710 _ 6org
100 - w, 100-10
+ Khdi lwong san pham sau khi siy:
+ Thoi gian sdy © = 16, 16024 (h) theo két qua tinh toan & trén.
+ Lugng 4m bay hoi trong 1 gio:
W 60

Wy=—= =3,7128 /h
" r 1616 (kg/h)
- Lugng khong khi kho can thiét dé 1am bay hoi 1 kg am:
1 1

lo =237 (kekk/kg,)

~d,-d, 0.011-0,00678
+ Luu lugng khong khi kho tudn hoan trong qua trinh siy:
L= W.1p=60%237 = 14220, 41 kg/me¢ i
- Nhiét luong dan nong cung cap cho qua trinh say dé lam bay hoi 1 kg am:
_ L=l STGASDSL oy ke
d,—d, 0.011-0,00678
+ Nhiét lugng dan néng cung cap dé siy 1 mé:
Qi=W. qi=160.7711 =462660kJ
+ Nang lugng tiéu hao cho qua trinh say:

ktl = %=M= 7,95 kW.
16.16*3600

+ Luong am ngung tu:
dy=d3—-d>=0,011-0, 00678 =0, 00422 kg,
- Lugng nhiét thu dugc tir ngung tu 1kg am:
quie = lo. (Is — 1) = 237*(43, 2 - 25, 1) = 4289, 7 J/kg,
+ Luong nhiét dan lanh thu duogc:
Quie = W. quie = 60* 4289, 7 = 257382 kJ
+ Cong suat dan lanh ciia qua trinh siy:

Qe Qo 2T o
7 16.16*3600

dQit

3.3. Ché tao may siy i
Sau tinh toan thiét k&, chung t6i da tien hanh che tao mau may tai Vién phat trién cong nghé
co dién (Hinh 9).

e

Hinh 9. May siy chudi ning suit 30 kg/mé.
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3.4. Thi nghi¢ém may saychudi

Sau khi ché tao xong mau may ching t6i
tién hanh thi nghiém anh hudng ciia ché do
sdy dén chat luvong san pham say dé tim ra
ché d¢ siy thich hop.

3.4.1. Dung cu, thiét bi va héa chat
Dung cu thiét bi: moc treo buéng, thung
carton, dao, kéo, chau dung, gidy loc, Binh
hat 4m Silicagel noi san xuét Viét Nam;
binh dinh muc, cbe dong c6 mo, binh tam
giac, Buret (Trung Qudc)

Thiét bi: Can dién tir, may ly tim san xuat
tai Trung Qudc; May do d6 Brix (Nhat
Ban); May xay (Viét Nam); Bép dun (Pirc)
Hoa chat: Acid Citric, Phenolphtalein
(Trung Quéc); NaOH, NaCl, Con (Viét
Nam )

3.4.2. Phuong phap bo tri thi nghi¢m
Chubi nguyén liéu dugc lya chon, roi dem
di boc vo, cat nim va lam sach phan xo
xung quanh. Sau dé chudi duge xir Iy nau
hoéa trong dung dich mudi NaCl 0,5%, thoi
gian xur ly khoang 15 phut. Sau khi xtr ly
nau hoa, chubdi dugc dé réo, xép vao khay
va mang di sdy. Mdi phuong an thi nghiém
duoc 1ap lai 3 lan.

May séy duoc khoi dong trudce va dat duoc
nhiét d6 yéu cau trude khi dem chudi vao
sdy. Chudi sdy xong s& dugc kiém tra cac
chi tiéu danh gia chat lugng san pham: Do
am (%), ham luong chat kho hoa tan tong
sb (oBx), nhan xét chat lugng cam quan va
danh gia cam quan.

Céac phuong an (PA) thi nghiém duogc bd
tri cu thé nhu sau:

Bang 1. Cac phuwong an thi nghiém

Phwong an thi Ché d¢ siy
nghi¢m Giai doan siy 1 Giai doan sy 2
PA 1 90°C/ 1h 60°C / 16h
PA 2 90°C/ 1,5h 60°C / 15,5h
PA 3 90°C/ 2h 60°C / 15h
PA 4 90°C/ 2,5h 60°C / 14,5h
3.4.3. Phwong phdap phdn tich ciac chi Trong do:

tiéu nghién ciru

Xdc dinh do am bang phwong phdp sdy
dén khoi lwong khong doi (Nguyén Vin
Mui ,2001)

- Céch tién hanh:

Can 5 - 10 g mau & cac vi tri khac nhau.
Sau d6 thai nho cho vao dia petri va sy &
nhiét d6 105°C trong thoi gian tdi thiéu 1a
3h.

- Tinh két qua:

Ham lugng nudec (W) duge xac dinh theo
cong thirc sau:

W =x 100%

+ M (g): Khéi lwong mau trude khi sdy.

+ M1 (g): Khéi lugng mau sau khi sy.

* Xac dinh ham luong chat khé hoa tan
bang khiic xa ké TCVN 4414 — 87

- Nguyén tic:

Duya vao nguyén 1y khuc xa anh sang, khi
anh sang di tor mo1 truong khong khi vao
mot moi truong khac (chat 1ong) tia sang
s& bi 1éch di (bi khuc xa) néu chit long 1a
mot dung dich nudc hoa tan (duong, mudi).
Dua trén do I¢€ch cua tia sang ta co thé xac
dinh duoc néng dd chat kho hoa tan.

- Dung cu: Can, may xay, pipet, may do
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do Brix.

- Héa chat: Nudc cat.

- Cach tién hanh:

Can 10 g mau bang can ki thuat va lugng
nuée bang lugng mau da lay.

Nghién hdn hop bang may xay, sau d6 lay
1 phan hdn hop vao gidy loc, loc 2 -3 giot
dung dich ban dau rdi nho 1én ling kinh va
do.

- Tinh két qua:

X =2a

Trong do:

+ 2: hé s6 pha lodng.

+ a: Chi sb khtic xa do duoc.

Phwong phap danh gia cam quan

Chat lugng cia san pham duoc danh gia

xac dinh bang cach tién hanh danh gia chat
luong cam quan theo phuong phap cho
diém.
Pé tién hanh d4nh gia chét luong cam quan
nguoi ta lap hoi dong cam quan tir 5 - 12
nguoi. Nhitng nguoi ndy sau khi ném san
pham sé& tién hanh danh gia cuong do cua
timg tinh chat cdm quan bang cach cho diém.
Thang diém cam quan dya theo TCVN
3215 - 79, str dung hé 20 diém duoc xay
dung trén mot thang diém hé thong nhat
¢ 6 bac (tir 0 dén 5) va diém 5 1a cao nhét
cho céc chi tiéu. Céc chi ti€éu danh gia bao
gém: Mau sdc, mui vi, trang thai. Mdi chi
tiéu nay c6 mot hé s6 quan trong khac nhau
va duogc trinh bay trong bang sau:

Bang 2. Tiéu chuin quy dinh chét lwong

Miic chit lrong Pi¢m chung
Loai tot 18,6 - 20
Loai kha 15,2 - 18,5

Loai trung binh 11,2 - 15,1

Loai kém 72-11,1
Loai rat kém 4,0-7,1
Loai hu héng 0-39

Bing 3. X4y dung h¢ s6 quan trong cho sin pham

Tén chi tiéu H¢ so0 quan trong
Trang thai 1,2
Mau séc 0,8
Mui 1,0
Vi 1,0

Bing 4. Thang diém danh gia cim quan san pham chudi

Piém | Trangthai Mau sic M Ui Vi

5 Nguyén dang, sin chic, déo, | Vangsim, cdé | Mui thomdic | Ngot dam dic
c6 nép nhan doc than qua, bé | anh mat. trung, khéng | trung, khong
mat qua hoi dinh. cO vi la. chat, khéng

chua

4 Nguyén dang, mém, déo, c6 | Nau,coanh | Mui thom, Ngot dam, cd
nép nhan doc than qua, bé mat. khong co mui | vi chét nhe
mat qua hoi dinh. la.

3 Nguyén dang, déo, co nép Nau nhat,c6 | Mui thom. Ngot vira, 6
nhan doc than qua, bé mat anh mat nhe. vi chét nhe,
gua hoi kho. chuanhe.
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2 Nguyén dang, 16 hoi cing, it | Vang nhat, Mui thom nhe. | Ngot nhe, chua
déo, ¢6 it nép nhan doc than khong cb anh nhe, chét.
qua, bé mat qua hoi khé. mat, it dém

trang.

1 Nguyén dang, qua cing, khd, | Nau do, khéng | Khong co mui | Khéng ngot,
khéng déo, khdng co nép c6 &nhh mat, 6 | thom. chét, chua.
nhan. dém tring I6n.

0 Bién dang, khd cing. Tham den. Khéng co mui | Bang, chua, co

thom, c6 mui vi la.
la (mui chay

hoac mui chua

do |én men).

Phwong phdp xir 1y s6 liéu

S4 litu duoc st dung 1a trung binh cua
3 lan lap lai.

Sé litu duoc xur 1y theo chuong trinh
One-way ANOVA with post-hoc Tukey
HSD (Stata).

8.5.4. Két qud nghién ciru dnh hwéng
ciia ché dg sdy

Ché do sdy chudi 1a mot yéu té quan
trong trong quy trinh ché bién chudi say.
N6 anh hudng dén mau sdc, mui vi va chat
luong dinh dudng cta san pham. Qua tim
hiéu tai liéu chung t6i lya chon ra bon ché
d6 say dé say chudi. Tién hanh thi nghiém
thu duoc két qua trinh bay & bang 6.

Bang 5. Anh hwéng ciia ché d9 say dén chat lwong chudi

Chi tiéu . o
PA P 4m (%) | HL CKHT téng sb (°Bx) Nhan xét
PA1 19,082 60,30° M au vang nau, co nhiéu vét
tham den.
PA2 18,93% 61,73° Mau ndu do, bé mat cing.
PA3 18,50 63,23 g/léiu vang, trang thai mem

PA1

PA2

Hinh 10. Chuéi siy & cac ché d

PA3 PA4
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Tir bang 5 va hinh 10 ching tdi thay
rang ché do sdy anh huong nhiéu dén chat
luong chudi sdy déo. Tir PA1 dén PA4 c6
su thay doi vé thoi gian sdy 90°C, cu thé
PA1 siy 90°C trong 1 gio sau d6 sdy 60°C
trong 16 gio, PA2 sdy 90°C trong 1,5 gio
sau d6 say 60°C trong 15,5 gio, PA3 sy
90°C trong 2 gid sau d6 say 60°C trong 15
gio va PA4 siy 90°C trong 2,5 gio sau d6
sdy 60°C trong 14,5 gid. Theo chiéu ting
tir PA1 dén PA4 thi d6 4m giam dan, nguoc
lai thi ham lugong chat kho hoa tan lai tang
1én. Tuy nhién mau chudi say theo PA3 va
PA4 khong c6 su khac nhau y nghia a =
0,05 & céac chi tiéu chat luong. Giai thich
cho céac bién d6i trén 1a khi thoi gian sy
90°C ban dau cang dai thi lam cho chubi
kho nhanh hon, Chi tiéu chat kho hoa tan

tong s6 tang 1én do khi siy cang kho san
pham thi cac thanh phan d6 s& cang ting
1én. Nhan xét cam quan cua chubi siy déo
chung t6i thay & PA3 khi sdy xong chudi
c6 mau vang, trang thai khd mém déo, c6
nép nhin doc than qua, c6 4nh mat xung
quanh. Chudi sdy theo PA1 c¢6 bé mat hoi
kho, trang thai khong dugc mém déo, mau
vang nau c6 nhiéu vét tham den, c6 nép
nhin doc than qua. Chudi siy theo PA2 ¢
bé khd mit cung, trang thai khong mém
déo, mau nau do, it nép nhin doc than qua.
Con PA4, chubi c6 bé mit kho cing, trang
thai khong mém déo, mau nau den, khong
nép nhin doc than qua. Tiép theo chiing t6i
tién hanh danh gia chat lugng cam quan
ctia chudi say déo, két qua dugc thé hién
dudi bang 6.

Bing 6. Anh hwéng ciia ché dd siy dén chit lweng cam quan chudi siy déo

Chi tiéu Piém chit lwgng cam quan TBco | Xép loai
TL
PA Mau sic M Gi Vi Trang théi
PA1 2,49° 2,22° 2,34° 3,54 10,58 | Kém
PA2 1,64 2,85 2,04 2,49° 993 | Kém
PA3 3,26° 3,882 3,86a 4,62° 15,62 | Kha
PA4 1,69° 3,01° 3,12° 2,01° 9,03 |Kém

(Ghi chii: Trong ciing mot cét, cdc gid tri c6 ciing it nhat mot chir cdi thi khéng khdc

nhau vé mire y nghia a=0,05)

Tu bang 6 chung t61 thdy chét luong
cam quan cua chubi say deo o bbn ché do
sdy 1a khac nhau. Chudi sdy déo theo PA3
c6 mau vang dep, mui thom, vi ngot, trang
thai kha tét, dugce danh gia chat luong cam
quan t6t hon cac PA con lai. Mau chudi sdy
theo PA1 c6 mau sic khong dep, it ngot,
thom nhe, trang thai kém va dugc danh
gia voi tong diém chét luong cam quan
1a 10,58 xép loai kém. Miu chudi PA2 va
PA4 khong c6 su khac nhau y nghia a =
0,05 & chi tiéu mau sdc, mui, vi va duge
danh gia diém chat lwong cam quan lan
luot 14 9,93 va 9,03 xép loai kém. Mau

chudi PA3 va PA4 & céc chi tiéu chat lugng
mac du khong co6 sy khac nhau y nghia o =
0,05 nhung diém chat lugng cam quan lai
dat hai nguong khac nhau la kha va kém,
1an luot 1a 15,62 va 9,03. Tl cac nhén xét
trén, chiing toi chon ché d6 siy 3 (sdy 90°C
trong 2 gio sau d6 sdy 60°C trongl5 gio)
dé 1am ché do sdy chudi déo.
IV. KET LUAN VA KIEN NGHI
4.1. Két luan

Méy sdy chudi ¢& nho phu hop cho
mo hinh kinh té trang trai, quy mo san xuat
nho hay lién h{ gia dinh trong viéc lam
kho chudi va cac loai rau qua, nang cao thu
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nhdp tr cac loai rau qua tai dia phuong,
bao toan gia tri dinh dudng, giam ton that
va con tao ra dugc nhiing san phém rat
phong phu, da dang, dap timg nhu cau cua
nguoi tiéu dung va Xuat khau Ngoai sdy
chudi, may c6 thé dung sdy cac loai thuc
phém khac v6i ngudén nguyén liéu c6 san
& dia phuong theo yéu cau cua thi truong.

Két qua nghién ctru da tinh toan thiét
ké va lua chon duoc bod phan chinh cua
may sdy chudi ning suat 30 kg/mé, lam
khé dugc nhiéu loai nong san. Kich thudc
may (1550mm x 926,5mm x1562 mm),
ning suit 30 kg/mé. Tur két qua thuc ng-
hiém chon ché d6 sdy 90°C trong 2 gid sau
d6 sdy 60°C trong 15 gid dé say chubi déo.
May c6 wu diém két cau gon nhe, dé gia
cong ché tao.

4.2. Kién nghi

Trén co so két qua nghién ciru, tiép tuc
hoan thién thiét ké va dua ra ché tao, thur
nghiém may say chudi.

Tiép tuc tién hanh khao ‘nghiém voi
cac loai rau qua khac nhau dé tim ché do
say t6i wu.
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NGHIEN CUU THIET KE QUY TRINH CHE BIEN DAU MU U TINH CHE

DS. Buii Pdc Thang®, DS. Nguyén Thi Minh Thu*,
CN. Duong Van Toan *
TOM TAT
Dau mir u di dwoc sir dung tie rdt lau dé diéu tri cdc bénh Iy vé da, giup lanh cdc vét thwong
va sw dung trong diéu tri bong. Nghién ciru quy trinh cong nghé chiét xudt dau M U dang
tinh ché la xdy dung dwoc mét quy trinh cong nghé méi. Nghién ciru ndy khdo st va danh
gid bang phirong phdp chiét xudt thir nghiém dé danh gid ty 1é thu héi dau Miy u tir trai Mu
u trueGe khi thue hién xir 1y, danh gia hiéu qud kinh té kj thudt ciia quy trinh chiét xudt, hoan
thién quy trinh cong nghé va day chuyén thiét bi chiét xudt dp dung dé san xudt ra dau M
u tinh chat.

Tir khéa: Chiét xuat ddu Mu u; Quy hoach thuc nghiém; Phuong phap dap Gmg bé mat.
DEVELOPING A TAMANU CREAM FORMULATION CONTAINING TEA TREE
AND CAJEPUT ESSENTIAL OILS

ABSTRACT

Tamanu oil has long been used to treat skin conditions, to help heal wounds, and to treat
burns. Conducting research on technological process for extracting refined Tamanu oil is
to build a new technological process. This study presents the results of pressing and recov-
ering Tamanu oil from harvested Tamanu seeds to complete the technological process and
extraction equipment line applied to produce pure Tamanu oil.

Keywords: Tamanu oil extraction; Experimental design; Response surface methodology.

I. Pit van dé

Dau Mu u da duoc sir dung tir 1au doi
trong y hoc dan gian dé diéu tri cac bénh Iy
vé da, gitip nhanh lanh vét thuong va bong.
Thanh phan chinh trong dau Mu u 1a cac
triglycerid, gdbm: palmitic (16,5%), stearic
acid (30,2%), oleic acid (23,6%), linoleic
acid (25,5) . Dau Mu u ciing chira mot s6
hop chét tan trong ethanol (chiém 20%) 1a
cac chat chuyén hoa thir cip c6 ban chat 1a
neoflavonoid va pyranocourmarin 3. Quy
trinh cong nghé ép dau Mu u duoc thuc
hién dra trén cac nghién ctru tong hop suu
tdm tr cac kinh nghiém dan gian dé tién

hanh cac thir nghiém, tir cac thur nghi¢m
nay don vi thyc hién lya chon thiét bi thich
hop dé san xuat thir dau MU u, tinh ché san
pham dé ap dung vao san xut.

2. Vat liéu va phuong phap nghién ctru

Vit liéu nghién ctu: Hat Mu u, dau
Mu u do Céng ty CP Nghién ctru bao ton
va Phét trién duoc liéu Pong Thap Muoi
san Xuat.

Céc may va thiét bi dé phuc vu thir ng-
hiém va dy chuyén san xuat dau M u cta
Cong ty CP Nghién ctru bao ton va Phat
trién dugc liéu Pong Thap Mudi.

Phuong phap nghién ctru: Trong ng-

1Cong ty CO phan Nghién ctru Bao ton va Phat trién dugc liéu Dong Thap Muoi
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hién clru nay, sé xay dung mot quy trinh
ép dau Mu u trén nén tang quy trinh ép dau
Mu u thi cong truyén théng. Thuc hién
viéc co gioi hoa, chon lya céac ché d6 van
hanh t6i wu, phu hop trong diéu kién san
xuat, tir d6 danh gia két qua dat dugc so
sanh véi dau Mu u tinh ché quy chuéan cua
duoc dién Viét Nam (duoc dién) va dé xuat
quy trinh t6i uu 4p dung trong thuc té.
3. Két qua nghién ctru quy trinh ép dau
Mu u tir Hat

Nguyén Tac Ep Dau Mu u: Dau mu u

Thu hii, vé sinh, say
thio

Viin l.'l'lll_'\'sl'l den bang

tii

w

Thach vo

L 3

Sdang tich vun vo

dugc san xuat bang phuong phap ép lanh
nhan hat mu u kho. Dau tho s& duoc tinh
ché bang cach trich ly cac chat nhua, sap
va tap chat khac bang cac dung méi thich
hop.

So D6 Sén Xuat Dau Mu u Tinh Ché:
Thong qua nghién ciru tong quan, dya trén
cac uu, nhugc diém cia cic cong nghé san
xuat dau Mu u hién hitu. Nhom d¢ tai dé
xuat so d6 quy trinh cong nghé san xuat
dau Mt u nhur sau:

Thei lat

Xay nhiin

‘

Siiy tinh

'

I"',|1 diiu

Ton trir diu tinh ché

R £
linh che

So' d6 tinh ché dau Mu u

Qui trinh san xuét ddu mu u gdm 10 cong
doan chinh, bao gdm: (1) thu hai hat mu
u, (2) lam sach hat kho, (3) dong bao bi
va nhap kho, (4) dap hat va tach nhan, (5)
xat 14t nhan hat mu u, (6) sdy lat nhan hat
mu u, (7) xay nhuyén céac lat nhan kho, (8)
ép bot nhan dé iy dau tho, (9) tinh ché
dau thé va (10) tén chtra dau mu u di tinh
ché. Chi tiét quy tinh céng nghé dugc mé
ta nhu sau:

Cong doan 1: Thu hai, vé sinh va siy
tho hat Mu u

Thu hai cac hat mu u chin rung, khong
nén thu hai nhitng hat mu u con non trén
cay. Chura cac hat mu u vao bao PP va van
chuyén dén xuong ché bién cua cong ty dé
nhap kho. Hat mu u sau do6 duoc vé sinh va
chuyén vao may sdy. Néu str dung phuong
phap truyén théng thi hat Mu u sau thu
hoach vé s& dugc phoi trong nha mat cé
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mai che tir 2-3 ngay cho dén khi hat kho
va ¢6 thé tach vo, véi hat mu u mang vé
khong dong déu thi phai thyc hién siy o
nhiét do 50 °C -55°C trong thoi gian 1a 4
gio v6i khdi lwong hat nap lidu 1a 100kg/
mé bang may sdy dang thing quay dao
tron c6 canh. Am do hat nhan cua Mu u
sau sdy dat 11%.
Cong doan 2: Van chuyén t6i bing tai
nap li¢u

Hat Mu u kho sau khi duoc séy tai
congHat Mu u kho sau khi sdy tai cong
doan 1 dugc van chuyén bang phuong tién
trung chuyén c6 khay luéi dé loai bo cac
ngai vat nhd con soét lai. Sau do, dugc dua
vao hong nap liéu ctia may dap tach vé
bang bang tai.

khi sdy

Trung chuyén hat Mit u vao bing tii

Cong doan 3: Dap tach vo

Hat Mu u khoé duoc van chuyén tur
bang tai vao hong nap li€u cia may dap
tach vo. May dap tach vo 1a thiét bi duoc
thiét ké véi cum lam viéc chinh Ia hai truc
rulo bang thép c6 han cac ranh khia, khe
h¢ gitra hai truc dap dugc diéu chinh trong
qua trinh dap, qua trinh dap duogc tuan
hoan lai dé c6 thé tién hanh boc bo duoc
vO cua cac hat con sot lai.

May dap tach vo

Cong doan 4: Sang loc ldy nhan

Sau khi dugc dép tach vo, nhan hat Mu u
van con sot lai cac vun tir 16p vo kho cimg,
cac vun nay can dugc loai bo tai may sang
rung & cong doan 4. Kich thudc hat xay
<2mm véi duong kinh cta 16 ludi may xay
la 2mm.
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may xay nhan. Kich thudc xay nhé 1a <2mm

v6i dudng kinh cia 16 ludi may xay 1a 2mm.

e

May sang loai b6 vun vé
Cong doan 5: Xat lat

Nhan hat mu u duge xit thanh 14t mong tai
may xat lat cong suat 20kg/gio. Lat mu u
phai mong déu va khong duoc bé nat. Kich
thude xay nho 1a < Smm vé1 dudong kinh
cta 16 ludi may xay 1a Smm.

Nhén hat Mi u dwoe xay nhuyén tai mdy xay
nhdn

Cong doan 7: Sy tinh

Bot nhan hat Mu u tiép tuc duoc séy tinh dé
dat yéu cau do am khi ép dau, trong khi vin
gitt dugc ham lugng dinh dudng trong hat Mu
u. Nhiét d6 sdy duoc xac dinh tir 45°C - 55°C.
Cong suét thiét bi say 1a 100kg hat nhan Mt u

May thdi lat nhdan Mu u
Cong doan 6: Xay nhan
Céc lat nhan mu u sau d6 dwoc chuyén dén Tu say tinh
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Cong doan 8: Ep dau

B6t nhan hat mu u dugc gbdi vao vai boc
chiu luc va duoc ép bang may ép thuy lyc.
Tai cong doan nay sé thu dugc dau thd
va kho dau. Dau thé duogc chita vao cac
can nhya PE loai 20 lit hoac thung inox.
Kho dau dugc chira trong thung phuy nhwa
hoic bao PP trudc khi chuyén di tiéu thy
lam phan bon hodc trich chiét lay chat tai
tao té bao.

Déu mii u thé (sau khi ép)

Céng doan 9: Tinh ché diu thé

Dau mu u thd thu duoc tai cong doan 8
dugc tinh ché dé thu dugc san pham dau
mu u tinh ché, c6 thé st dung tryc tiép lam
dugc lidu ciing nhu nguyén lidu san xuat
céc loai my pham khac nhau.

O cong doan nay, gdm 6 lan st dung con

32

v6i ty 1¢ thich hop dé trich ly cc chat nhya,
sap va tap chat c6 trong dau mu u thd.

» Lan 1: thém 25 lit con 96° vao 25 lit dau
mu u thd. Dung canh khudy bang inox
khudy déu hdn hop. Bé yén, sau 4 gid hon
hop sé& tach gom 2 16p. V6t 16p dau dé tiép
tuc tinh ché, 16p nhya sé& cho vao phuy PE
chira nhya.

« Lan 2: thém 15 lit con 96° vao dau mu u
da tinh ché lan 1. Dung canh khuiy bang
inox khudy déu hon hop. Pé yén, sau 4 gio
hdn hop sé& tach gdm 2 16p. Cong nhan s&
v6t 16p dau dé tiép tuc tinh ché, 16p nhua
s€ cho vao phuy PE chtra nhya.

« Lan 3: thém 15 lit con 96° vao dau mu u
da tinh ché 1an 2. Dung canh khuiy bang
inox khudy déu hon hop. Pé yén, sau 4 gio
hdn hop sé& tach gdm 2 16p. Cong nhan s&
v6t 16p dau dé tiép tuc tinh ché, 16p nhua
s€ cho vao phuy PE chtra nhya.

« Lan 4: thém 15 lit con 96° vao dau mu u
da tinh ché 1an 3. Dung canh khuiy bang
inox khudy déu hon hop. Pé yén, sau 4 gio
hdn hop sé& tach gdm 2 16p. Cong nhan s&
v6t 16p dau dé tiép tuc tinh ché, 16p nhua
s€ cho vao phuy PE chtra nhya.

« Lan 5: thém 15 lit con 96° vao dau mu u
da tinh ché 1an 4. Dung canh khuiy bang
inox khudy déu hon hop. Pé yén, sau 4 gio
hdn hop sé& tach gdm 2 16p. Cong nhan s&
v6t 16p dau dé tiép tuc tinh ché, 16p nhua
s€ cho vao phuy PE chtra nhya.

« Lan 6: thém 15 lit con 96° vao dau mu u
da tinh ché lan 5. Dung canh khudy bang
inox khuéy déu hén hop. Pé yén, sau 4
gid hon hop sé& tach gom 2 lop Cong nhan
s& vot 16p dau loc qua giay loc dau sau
d6 dem dun cach thity dé loai bo con con
lai. Phan tap chét gém nhyua va dau xau
tan trong con duoc tach ra chira trong cac
phuy PE duoc dung lam nguyén liéu nau
xa bong, nudc rua chén. ..
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« Lan 7: Chia dau d4 tinh ché thanh 2 mé
dun ¢ nhiét do 90°C, 2h.
Ddu mu u dang tinh ché dé logi nhywa mu u

WHIE T

Téng thé bé tri khu tinh ché dau Mii u tai

nha mdy

Cong doan 10: Ton chira
Dau mu u chtra nhiéu hop chit nhay 4nh
sang, nhiét do cao va dé bi oxy hoa trong
khong khi. Do d6 sau khi tinh ché, dau
phai dugc dung trong cac bao bi sam mau.
6. Két luan
Cong trinh nghién ctu dugc thyc hién
la két qud cua hop dong sb6: 52/HD-
SKHCN,ngay 16 thang 08 nam 2021 gitra
S¢ Khoa hoc cong nghé Tinh Long An
va Cong ty Co phan Nghién cuu Béo ton
va Phat trién duogc li¢u Pong Thap Muoi.
Nghién ctru da xay dung dugc quy trinh
cong ngh¢ va hinh thanh dugc day chuyén
thiét bi ¢p dau Mu u dat chat lugng theo
tiéu chuan co s¢ TCCS 01: 2023/MHT do
Cong Ty Cp Nghién Cuu Bao Ton Va Phat
Trién Dugc Li¢u Dong Thap Muoi cong
bo ngay ngay 07 thang 04 nam 2022;
Lo1 cam on:
Cong trinh nghién ctru dugc thuc hién
la két qua cua hop dong s6: 52/HD-
SKHCN,ngay 16 thang 08 nam 2021 gitra
S& Khoa hgc cdng nghé Tinh Long An va
Cong ty C6 phan Nghién ciru Bao ton va
Phét trién duoc li¢u Dong Thap Muoi.
TAI LIEU THAM KHAO
1. Raharivelomanana P, Ansel J-L, Lupo
E, et al. Tamanu oil and skin active prop-
erties: from traditional to modern cos-
metic uses. Oilseeds & fats Crops and
Lipids. 2018;25(5):D504. doi:https://doi.
org/10.1051/0cl/2018048
2. Ginigini J, Lecellier GJ, Nicolas M, et
al. Chemodwersﬁy of Calophyllum no-
phyllum L. oil bioactive components re-
lated to their specific geographical distri-
bution in the South Pacific region. Peer].
2019;7:€6896. doi:10.7717/peerj.6896
3. Leu T, Raharivelomanana P, Soulet S,
Bianchini JP, Herbette G, Faure R. New
tricyclic and tetracyclic pyranocoumarins
with an unprecedented C-4 substituent.
Structure elucidation of tamanolide, ta-
manolide D and tamanolide P from Calo-

phyllum inophyllum of French Polynesia.
Magn Reson Chem. Nov 2009;47(11):989-
93. doi:10.1002/mrc.2482

Ngay nhan bai: 10/4/2023

Nguwoi phan bién: PGS.TS. Chu Van Thién
- H61 Co khi nong nghi¢p Viét Nam
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KET QUA TiNH TOAN HE THONG NANG HA ROBOT CHU/A CHAY LEN XUGNG XE

PGS. TS Lé Quang Bon®, PGS.TS Nguyén Xa Hoi*
PGS.TS Duong Van Tai?
TOM TAT
Xe 6 16 vdn chuyén Robot chita chdy la san pham cia dé tai doc ldp cdp nha nmede ma sé
PTPL.CN-98/21, trén xe c6 thiét ké hé théng ndng ha Robot 1én xudng xe. Bdi bdo ndy gidi
thiéu két qua tinh todn hé thong ndng ha robot chita chdy lén xuong xe chuyén ding vin
chuyén robot bao gém so do dong hoc, dong lyc hoc cua hé th(fng.
Tir khéa: nang ha robot; van chuyén robot; hé thong nang ha Robot
CALCULATION RESULTS OF THE FIRE FIGHTING ROBOT LIFTING SYSTEM
TO GET ON AND OFF THE VEHICLE

ABSTRACT
Car transport robot Fire fighting robot is the product of the independent state-level project
code DTL.CN-98/21, on the vehicle there is a design of a robot lifting system to get on and
off the vehicle. This paper introduces the calculation results of the lifting system of the fire
fighting robot up and down a specialized vehicle for transporting the robot, including: kinet-
ic analysis, investigation of the force acting on the hydraulic piston.
Keywords: lifting and lowering robots; transporting robots; Robot lifting system

I. PAT VAN DE 2. Poi twong va phwong phap nghién ciru
Robot chita chay 1a phuong tién chita  2.1. Ddi twong nghién ciru
chay hién dai, xong véi dic diém cua Déi tuong nghién ctru 1a hé thong nang

Robot chira chay 1a tc d6 di chuyén cham, ha Robot dugc gin trén xe chuyén dung dé
cu ly di chuyén ngén, do vay trong cong véan chuyén Robot chita chay hinh 1

nghé chita chay bang Robot thi nhat thiét
phai c6 thiét bi van chuyén Robot tir noi
tryc chita chay dén noi xay ra chay. Dé dua
Robot 1én xudng xe van chuyén can phai
c6 mot h¢ théng chuyén dung dé nang ha
Robot 1én xudng xe nhanh, an toan. Dé tai
doc 1ap cap nha nuwéc ma s6 PTPL.CN-
98/21 da tinh toan thiét ké ché tao hé thong
nang ha Robot 1én xudng xe van chuyén.
Sau déy 1a két qua nghién ctru tinh toan hé
thong nang ha Robot chita chay 1én xudng
xe van chuyén.

_-d'.

Hinh 1: M6 hinh xe chuyén ding nang
ha robot Ién xuong xe

Truong Pai hoc Phong chay chira chay
2Truong Dai hoc LAm nghiép
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1-Budng l4i; 2-Thung chira robot; 3- Xe 6
t6 chuyén ding van chuyén robot;
4- Hé thong nang ha robot 1én xudng xe;
5-6- Robot chita chay cong trinh cong
nghiép

Xe chuyén dung van chuyén robot
dugc thiét ké, cai tién nhu hinh 1, toan bd
cac bg phan, co cu déu duoc tinh toan thiét
ké dé phu hop véi diéu kién Viét Nam. Cau
tao va chirc nang cua céc bg phan nhu sau:

- Buong lai dé diéu khién xe trong
qué trinh di chuyén

- Thung xe chuyén dung c6 hai
khoang, khoang phia trong dit ban diéu
khién trung tdm bao gém: hé thong diéu
khién robot; hé théng man hinh quan sat;
hé thdng thu phét tin hiéu vo tuyén véi
robot. Khoang phia ngoai dung dé chira
robot trong thung xe.

- Hé théng nang ha robot, c6 chic
nang ha robot tr thing xe xudng dat dé
tham gia chita chay va nang robot tir dat
1én thung xe sau khi qué trinh chira chay
két thiic.

2.2. Phuong phap nghién ctru

Bai bdo sir dung phuong phap
nghién ciru nhu sau: Sir dung phan mém
Solidworks dé mo phong hé théng nang ha
Robot, sir dung toan hoc dé phan tich dong
hoc va dong luc hoc h¢ théng, tir két qua
phan tich, m6 phdong xac dinh dugc mot
s6 thong sé dong hoc va dong luc hoc cua
hé théng trong qua trinh hé thong nang ha
hoat dong.
3. Két qua nghién ctru
3.1. Tinh toan hé thong ning ha robot
chira chay 1én xudng xe vin chuyén
3.1.1. Xdc dinh cdc théng sé kj thugt
chinh ciuia ban ning

Dua trén kich thudc cua xe co s&
va két cau thung xe da duoc thiét ké, hinh
2 md ta céac kich thudce co ban phuc vu tinh

toan thiét ké ban nang, trong d6 chiéu cao
cua thung chua la 1580mm, chiéu rong
cia thung chira 13 1745 mm. Chiéu cao
ctia ddy thung chtra dén mat dat 1a 980 mm
va khong gian dam 13 655 mm. Chiéu dai
co sO cua thanh trén va thanh dudi duoc
don gian hoa thanh co ciu hinh binh hanh.
Kich thudc dugc xac dinh theo thung xe da
dugc thiét ké. Tuy nhién, chiéu dai khong
dugc qua 16n, boi vi chiéu dai qua 16n
dan dén mo-men xoan tac dung lén khung
nhiéu hon va khi d6 lyc day can thiét cta
xi lanh cling 16n hon. Ngoai ra, n6 khong
dugc qua nho, néu khong khi goc quay
dugc ting Ién va hanh trinh cua xi lanh
cling bi kéo dai.

1580

980

1745

T

Hinh 2. Cac kich thudc chinh phuc vu
tinh toian ban nang

Trong hinh 3, céc thanh trén va thanh dudi
nhu mét co cdu hinh binh hanh va ca hai
vi tri cuc tri déu dugc hién thi trén d6. HO
1a chiéu cao ctia bang dudi khi n6 duoc mé
theo chiéu ngang. L0 14 chiéu dai Iy thuyét
ctia thanh trén va thanh dudi. O day, ¢ vi tri
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cuc dai bén trén, goc nghiéng 1a B thuong
xap xi 40° dén 50°

HO

1

iz 7z ) %

Hinh 3. So db xac dinh d¢ dai ly thuyét
hé théng nang ha

DPbi véi xe co so dang sir dung,
H,=980mm. Theo so dd trén hinh thi khi d6

L= H;
0~ s.".;.-ff

(1)

Trong d6 H1 1a khoang cach 16n nhit tir
tam khop quay phia trén dén san thung xe.
Ciing theo so do trén, ta co:

Hy = (2)

Trong d6 C la khoang céach gitra 2 khop
quay, thong thuong ddi voi co cdu hinh
binh hanh thi C thuong 1 x4p xi 0,15L0.
Khi do6 ta co:

|' 01.5H,
7 sinfl + 0,075 ©)

Khi 3 1a 40° ~ 50°, sinf3 = 0,64 ~ 0,77 thi LO

= (0,70 ~ 0,59)H, = 405 ~ 686 mm. Chon

so by L = 640mm, va C= IOOmm

3.1.2. Xac dinh cac thong so dong hoc
Dé x4c dinh cac thong sb dong hoc cua

ban nang, nghién clru sur dung cong thuc

Euler xac dinh m01 lién hé giita ham sb

luong giac va ham sé mii phurc.

a) Phan tich dong hoc cia qua trinh di

chuyén ban ning

Trong quéa trinh di chuyén cua ban
nang, cac diém O va A duoc cb dinh trén
khung, nhung rang budc dugc gidi phong
trén khop D. Toan bo co ciu co thé dugc
coi nhu mdt co cau bon thanh phang OACD
v6i lién két cb dinh OA va OD dé thuc hién
chuyén dong. Piém O 1a diém khép quay
(ban 18) gitra thanh OD va khung sat xi 6 t0.
Diém A 1a khép quay gitra xi lanh thuy luc
AC va sat xi, diém C 1a diém khép quay
gitta ban nang va xi lanh thuy luc AC.

Trudc hét dat B, o1, €1 1an luot 1a goc
quay, van toc goc, gia tdc goc cua thanh
trén OD. Tai thoi diém ban dau, B B,
Theo phwong tuong ty, o, 02 va &2 lan luot
la goc quay, van toc goc, gia tdc gbc cua
ban nang va ¢ day a = 0° ~ 90°. Ngoai ra,
v3 14 van toc twong dbi ciia pit tong xi lanh
AC. Chiéu dai cuabon thanh 1al = 1=

10D> "2
lDC’ 13 - lAC’ 14 - 1OA

Hinh 4. So' @6 phan tich dong hoc qua
trinh di chuyén ciia ban ning
Doi v6i co cau 4 khau OACD ta co:
OD+DC=0A+AC 4)
Chiéu xudng theo 2 phuong vudng goc ta
co:

1, cosfy + l;cose = zcosy 5)

lysinfy — Lsing = lysiny + I, (6)
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Trong do:

_y hisinpg — Lsine+ g

y = tan T cosPo + locosa (7
Do d6 ta xac dinh duoc |3
I3 = \/(lycosBy + Lycosa)? + (Iysinfy — Ly sina + 1,)? (8)
Khi d96, phuong trinh toa do cuakhop C la
Xp = lcosfy + loosg
o ©)
Ve = L singl, — Lsing
Van téc vz duoc xéc dinh:
V= —f"li[él sin{a + i) + Lycose] (10)
Tir d6 xéc dinh duogc van téc goc vagiate goc:
_ - |!_g V3
W = Ly sinfo+ iy 1+l cosa) (11)
o -1 wzlatq [y cosla+fa)—1ysitie] (12)
.2 —

Is [ sin(er+ @y i+l cosa

ba [1y sin{a+8 )+ cosa]®

Véi 1,=640mm, 1,=1,=100mm, chon so bd téc d6 cua xi lanh v3=0,01nV/s. Tai cudi
hanh trinh quay cua ban nang xac dinh dugc giatri: 1:=728,9mm, w,=-1,97E-04 rad/s

b) Phan tich dong hoc cia qua trinh
nang
Trong qua trinh nang, cac diém O va A
duogc cb dinh trén khung, nhung rang budc
duoc gidi phong trén khdp D. Toan bd co
ciu co thé dugc coi nhu mot co cau hinh
binh hanh OACD véi lién két ¢ dinh OA
dé thyc hién chuyén dong nang (hinh 2.3).
ODF la khung hinh chit U. Piém F
1a khép ban 1& voi xi lanh thity lyc nang

OF+BO=BF

BF va diém B 1a khép ban 18 giira sat xi va
xi lanh thuy lyc nang. Bat goc DOF = 0,
15 =10F, 16 = IBF, 17 = 10B, va 18 1a hinh
chiéu ctia OB trén truc x, 19 13 hinh chiéu
ctia OB trén truc y. v6 13 van toc tuong ddi
cta thanh pit tong d6i voi xi lanh thuy luc
nang BF. B, w1 va €l lan luot 14 goc quay,
van tdc goc, gia téc goc cua hé quy chiéu
khung DOF. Ta c6:

(13)

Chiéu xubng theo 2 phuong vubng géc ta co:

lgcos{ —8)— Iy = l,cosd
le siniff — @) — Iy = L xind
Trong do:
_q lgsin(B—8)+ls

& = tan loens(f—8)—ig

(14)

(15
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Do d6 taxac dinh duoc |

lg.= o [ls cos(f —B) — L] + [L; sin(f — 8) + L,]® (16)
Khi d6, phurong trinh toa do caakhdp C la
X = [, cosf
1
}rl__. = rlbrﬂ.ﬁ' = |II ( 7)
Van tc vg dugc xéc dinh:
ve = — 2 [I; sin(f — 8) + Iy cos(f — 8)] (18)
Tir d6 xéc dinh duoc van téc goc va giatéc goc:
oy [y T 1
Wy°% Ic|lg sinif—6) -+l B—8)] (19)
ey gl —lg cos(B=8)1+[gxin (20)
e, vi (F-681]

Xét tai vi tri ban nang nam ngang,
chon so bd tdc d6 cua xi lanh v6=0,05m/s.
Tai vi tri nay cua ban nang xac dinh duogc
gia tri: 16= 589,06mm, w1=4,71E-05 rad/s
¢) Phan tich dong hoc ciia qua trinh tiép
dit ciia ban ning

Qua trinh ha c6 nghia 1a khi diém C
cham dat thi ban nang quay quanh diém D

T Ig[la sin{f-8)+I5 cos(£-8)]

Iz[lg sinf{F-8)+lgcos( =817

bang xi lanh thity lyc AC cho dén khi ban
nang CE tiép xuc voi mat dat. Bé don gian
hoa qua trinh ha dugc mo ta don gian voéi
o, ®2 va g2 twong tmg 1 goc quay, van toc
goc, gia tdc goc cua ban nang va & day 1a
o = 0° ~ 6°. Ngoai ra, v3 1a van tdc tuong
d6i cua pit tong cua xi lanh. Chiéu dai cua
bonthanhlal =1,1,=1 ,L=1 .1

oD’ DC? AC? 4 1OA

o

Hinh 5. So' d6 phéan tich déng hoc qua trinh tiép dit ciia ban nang

Déi vé6i co cau 4 khau OACD taco:

OD+DC=0OA+AC

(21)

Chiéu xudng theo 2 phuong vudng goc ta co:

lycosf, — lsine = [yeosb
Lsingd, + Leosa = lsind + 1

(22)
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Trong do6:
. —p 13 &in By +lzeosm—1y
Y Iy cos B =iz sing (23)
Do d6 ta xac dinh duoc |5,
ly = (I cos @ = Laina)® + (f; sin §; + lycosa = 1)* 24)
Khi d6, phuong trinh toa d6 cuia khop C la:
X =1, o5 fi, — L.zing
X 25)
¥ = singy — ook
Van toc v; duogc xac dinh:
Vg = E"rﬂ[i* sing = [ cos{a = #,)] (26)
Tir @6 xac dinh duoc van tée goc va gia tdc goc:
e Iywy
= Laflg &in e—Iy cos(a— i 1]] 27)
e & Vi iz iy [—, cosa—ysin{ @ -a)]  (28)
5 =

Lafly sin ae—{y Ccos(fF; =)
Xét tai vi tri ban nang cham dét, chon
s0' bo toc d6 cua xi lanh v3=0,05m/s. Tai vi
tri nay cuia ban nang xac dinh duogc gia tri:
13= 634,69mm, w2=-2,42E-04 rad/s.
3.2. Khao sat lyc tac dung Ién xi lanh
thuy luc
Cong ngh¢ dua Robot 1én xudng xe
van chuyén nhu sau
Hanh trinh 1: Ban nang mé ra ngang mat

ia]dy in o+l cos(f —a)]®
san xe dé Robot di chuyén vao ban nang
Hanh trinh 2: Ban nang ha xudng sat mit
dat dé Robot di chuyén ra ngoai ban nang
Hanh trinh 3: Ban ning quay dé dong
kin khoang chira Robot
Pé thuén tién xac dinh luc tac dung
1€n cac pit tong, nghién ctru khdo sat dong
hoc tir hanh trinh 2 dén hanh trinh 3 khi
ban nang mang tai.

Xilanh 1

Hinh 6. Céc xi lanh cén xac dinh

Churc nang chinh ctua cap xi lanh thuay
lyc 1 1a 1am ban nang chuyén dong quay
quanh Z trong diéu kién piston chuyen
dong tuyén tinh. Dau piston dugc lién két
v6i ban nang, do d6 dé phan tich dong hoc
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thi cac rang budc ndy can duoc thiét 1ap.
Két qua phan tich dong hoc véi tong luc
tac dung 1én dau pit tong cua xi lanh 1 nhu
hinh 7:
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E -] G

Time (98

Hinh 7. L tac dung Ién can pit tong ciia xi lanh 1 trong qua trinh hoat dong

Két qua cho thay, luc tac dung 1én can
pit tong cua xi lanh 1 thay doi theo hanh
trinh. Tai gin cudi hanh trinh lyc ting 1én
dat khoang 61248 N. Dua trén két qua
phan tich, lyc tac dung 1én can pit tong cta
xi lanh 1 can quan tAm dén gid tri 1én nhét
trong qua trinh tinh toan va lua chon két
ciu cta xi lanh, vi ddy 1a trang thai nguy
hiém nhét trong toan bd hanh trinh 1am
viéc cua hé théng.

Chtrc nang chinh cia cap xi lanh thuy
lwc 2 13 1am ban nang chuyén dong 1én
xubng doc theo truc Y trong diéu kién pis-
ton chuyén dong tuyén tinh. Dau piston

Fhotd

duogc lién két v6i ban nang, do d6 dé phan
tich dong hoc thi cac rang budc dugc nay
can dugc thiét 1ap. Két qua phan tich dong
hoc voi tong luc tac dung 1én dau pit tong
ctia xi lanh 2 nhu hinh 8. Két qua cho théy,
I tac dung 1én can pit tong cua xi lanh
2 thay d6i theo hanh trinh. Tai gan cubi
hanh trinh lyc tang 1€n dat khoang 82132
N. Dya trén két qua phan tich, luc tac dung
1én cén pit tong cua xi lanh 2 cin quan tim
dén gia tri 16n nhét trong qua trinh tinh
toan va lya chon két cau cua xi lanh, vi day
1a trang thai nguy hiém nhét trong toan bo
hanh trinh lam viéc cua hé théng.

i.'
S

)

a8

Wtar Forced [newten)

k= * E

£ 3 8
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Hinh 8. Luc tac dung 1én cén pit tdng ciia xi lanh 2 trong qua trinh hoat déng

3. Két luan

Tir két qua nghién ctu tinh toan
hé thdng nang ha Robot 1én xudng xe van
chuyén di trinh bay ¢ trén, Bai bao d¢a mo
phong duoc hé théng nang ha, phan tich
duoc dong hoc ctia qua trinh nang, dong

hoc ban nang khi tiép dat, khao sat dugc
luc tac dung 1én pit tong thuy luc cua hé
thong nang ha. Két qua nghién ciru tinh
toan nay 1am co s khoa hoc cho viéc thiét
ké ché tao hé¢ thong nang ha Robot chira
chay 1én xudng xe véan chuyén.
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LOI CAM ON: Bai b4o nay 1a san phdm
ctia dé tai “ Nghién ctru cong nghé, thiét ké
va ché tao thir nghiém robot chira chay cho
cong trinh céng nghiép”, ma s6 PTPL.CN
— 98/21. Xin tran trong cam on Vu cong
nghé cao, Van phong cac chuong trinh
trong diém cép nha nudc cua Bo Khoa hoc
va cong nghé, truong Pai hoc Phong chay
chita chay, Pai hoc Bach khoa Ha Ni,
truong Pai hoc Lam nghiép, Cong ty C6
phan thiét bi chuyén dung Viét Nam va cac
nha khoa hoc, céc thanh vién dé tai da hd
trg, gitp d& dé hoan thanh bai bao nay.
TAI LIEU THAM KHAO
[1] Nguyén Trong Doanh; Nguyén Ngoc
Dat;: “Nghién ctru dong hoc va mo phong
robot nhén bén chan” . Co khi Viét Nam -
2018 - ISSN.0866-7056
[2] Nguyen Thi Hong Hanh, Nguyen Nhu
Hiéu, S Tran Thing: “DPiéu khién bam
quy dao cho Robot di dong biang ky thuét
tuyén tinh hoa phan hoi dong”. Tuyén tap
cong trinh HO1 nghi Co hoc ky thuat Toan
qudc. 2014.
[3] Pd Tran Thang : “Hoan thién, 1am chu
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cong nghé thiét ké, ché tao Robot cong
nghiép 6 béc tu do va tmg dung san pham
vao ddy chuyén san xuit cong nghiép” do
Vién Co hoc chu tri, thuoc Chuong trinh
“Phat trién mot sd nganh cong nghiép cong
ngh¢ cao” dugc Thu tudng Chinh phu phé
duyét tai Quyét dinh s6 347/QD-TTg ngay
22/02/2013 giao B Cong Thuong quan ly.
[4] Ngo Ha Quang Thinh; Tran Anh Son;
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NGHIEN CUU KHA NANG ON DINH NGANG CUA 0 T0
VAN CHUYEN ROBOT CHUA CHAY

PGS. TS Lé Quang Bon®, PGS.TS Nguyén Xa Hoi*
PGS.TS Duong Van Tai?
TOM TAT
Robot chita chdy la phwong tién chita chdy hién dai va tin cdy nhdt la trong méi truong
chita chay co nhiét do cao, co khoi doc, khi doc ma con nguoi kho tié'p can dé chita chay.
Tuy nhién robot chita chay di chuyén cham hoat dong trén doan duwong ngd'n do vay khi di
chuyén trén doan dwong dai can thiét phaz 6 xe 6 t6 chuyén ché. Do dé dé cho robot hoat
dong 6 hiéu qua thi phai tinh todn thiét ké xe 6 té chuyén diing dé vin chuyen robot dén noi
xdy ra ddm chdy. Bai bdo ndy gidi thiéu két qua nghién civu kha nang on dinh ngang cia 6
16 vdn chuyén robot chita chay.
Tir khéa: O t6 chuyén dung, 6 t6 van chuyén robot, 6n dinh ngang 6 t6 van chuyén robot
chira chay.
STUDY ON THE HORIZONTAL STABILITY OF FIRE FIGHTING ROBOT TRUCK

ABSTRACT
Fire fighting robot is the most modern and reliable means of fire fighting, especially in the
fire fighting environment with high temperature, toxic smoke and toxic gas that is difficult for
humans to access to fight the fire. However, the fire fighting robot moves slowly and operates
on short distances, so when traveling over long distances, a transport vehicle is required.
Therefore, in order for the robot to work effectively, it is necessary to calculate the design
of a specialized vehicle to transport the robot to the place where the fire occurs. This paper
introduces the research on horizontal stability of fire fighting robot truck.
Keywords: Specialized truck, robot transport truck, horizontal stability of fire fighting robot
truck

I. PAT VAN PE

Robot chira chay la phuong ti¢n chira
chay hién dai va tin cdy nhét I3 trong moi
truong chira chay c6 nhiét do cao, cé khoi
doc, khi doc ma con nguoi khé tiép can dé
chita chay. Tuy nhién robot chita chay di
chuyén cham hoat dong trén doan duong
ngan, do vay khi di chuyén trén doan dudng
dai can thiét phai co xe 6 to chuyén cho.
Do d6 dé cho robot hoat dong co6 hiéu qua
thi phai tinh toan thiét ké xe 6 t6 chuyén

Trudong Pai hoc Phong chay chira chay
2Truong Pai hoc LAm nghiép

dung dé van chuyén robot dén noi xay ra
dam chay. Dé tai doc 1ap cap nha nudc ma
s0 DPTDL.CN-98/21 da tinh toén thiét ké
ché tao xe chuyén dung dé van chuyén Ro-
bot. Pé xe hat dong on dinh trén cac loai
duong va trong truong hop quay vong thi
can thiét phai c6 nghién ctru tinh toan on
dinh ngang cua xe dé xe khong bi 1at khi
di chuyén trén duong c6 d6 dc ngang 16n.
Sau day 1a két qua tinh toan 6n dinh ngang
ctia xe 6 t6 van chuyén Robot chita chay.
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2. Poi twong va phwong phap nghién ciru  tai, mot cau chu dong duoc ché tao, lip

2.1. Doi twong nghién ciru rap tai Viét Nam. Thong s6 k¥ thuat cua
Péi tugng nghién ctru 13 xe 6 t6 Thaco  xe nhu sau:

Truong Hai, Model: HD72. Pay la loai xe

Hinh 1: Xe 0 t6 tai Thaco HD72
Bang 1: Thong s6 ky thuit ciia xe td t6 Thaco HD72

Thong sb Gi tri Pon vi

Kich thudc tong thé (D x R x C) 6.740 x 2.170 x 2.290 mm
Kich thudc lot long thung (D x R x C) 4.880 x 2.030 x 390 mm
Chiéu dai co s& 3.735 mm
VEét banh xe 1.650/1.495 Trudc/sau
Khodng sang gim xe 235 mm
Bén kinh vong quay nhé nhét 7,3 mm
Kha ning leo doc 38,1% %
Toc d6 toi da 104 km/h
Dung tich thung nhién li¢u 100 Lit
Trong lugng ban than 3.095 kg
T4i trong cho phép 3.000 kg
Trong lugng toan bd 6.095 kg
Trong lugng phén bd 1én truc 1 2050 Kg
Trong lugng phén bd 1én tryc 2 4045 Kg
S6 chd ngdi 03 Chd
Loai dong co Diesel, 4 ky, 4 xi-lanh

thang hang, turbo ting 4p,

lam mat bang nudc
Dung tich xi lanh 3.907 Cc
Puong kinh x Hanh trinh piston 104 x 115 mm
Cong suat cyuc dai/Toc do quay 96 kW(130PS)/2900 v/p | Ps/rpm
Mo men xoan cuc dai 38 kG.m (372N.m)/ 1800 | N.m/rpm

vong/phut
Ly hop 01 dia, ma sat kho, dan

dong thuy luc, tro luc chan
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khong.
Co khi, soO san, 5 soO tién, 1
sO Iui

Ty s6 truyén hop s6 chinh

1h1=5,380; 1h2=3,208;
1h5=0,722; iR=5,38

Ty s0 truyén cuoi

5.428

Thong s6 16p

7.50-16(7.50R16) / 7.50-
16(7.50R 16)

Trudc/sau

2.2. Phwong phap nghién ciru

Bai bao str dung phuong phéap co hoc
giai tich va ly thuy€t 6 t6 d€ xay dung mo
hinh, thi€t 1ap phuong trinh can bang luc,
can bang mo men, tr phuong trinh da 1ap
phén tich va tin ra dugc do doc va van toc
quay vong can thi€t d€ xe di chuy€n khong
bi mat 6n dinh, khong bi l1at
3. Két qua nghién ciru .
3.1. Nghién cvwu kha nang on dinh ngang

ciia 6 t6 Thaco HD72 khi vin chuyén ro-
bot chira chay 7 )

Xét truong hop nguy hiém nhat l1a
khi xe quay vong, ngoai céac lyc da trinh
bay & phan trén, xe con chiu tdc dung cta
lyc ly tam P1 dat tai trong tdm cua xe (truc
quay la YY ). Mo hinh tinh toan 6n dinh
khi 6 t6 van chuyén trén dudng nghiéng
ngang nhu hinh 2.

Hinh 2 - So' @6 hrc va mémen tic dung I1én banh xe khi chuyén dong
trén duwomng nghiéng ngang

Céc lyc P1 phén ra 1am hai thanh phan
do goc nghiéng ngang B . Khi goc nghiéng
ngang f3 tang dan, dong thoi dudi tac dung
cua lyc P1 xe s€ bi 1at d6 quanh mat phang
diqua 01 (Ia giao tuy€n gilta mat duong va
mat phang thang goc qua truc banh xe bén
phai) khi phan lyc phap tuyén cia mat dat

1€n banh xe phia trén déc béng khong (2=
0) va co the bi trojgt ngang xudng chan doc
khi phan lyc ngang cua mat dat tic dung
1€n banh xe bang khong Y =0 .
Nhu vay diéu kién dé dam bao cho 6
to khong bi 1at ngangva trugt ngang la:
2>20,Y“=20 (1)
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Su mét 6n dinh ngang co thé do bi

lat nghiéng hoac bi truot ngang va ta co
cO cac goc on dinh twong ng: goc
nghiéng gidi han 6 6n dinh ngang theo dleu
kién lat do (Bt), goc nghiéng giGi han on
dinh ngang theo diéu kién truot ngang

(B9).
3.2. Kha ning on dinh ngang theo diéu

kién chong trugt
3. 2 1. Khd nding én dinh khi chuyén dpng
thing

Lap phuorng trinh can bang md men
cac lyc voi diém tlep xuc cua banh xe phia
chan déc v6i mit dat ta co:

D Mg, =Y"B+G.sin Bh+ F}t.h—(g—e).G.cosﬁ =0 (2

Trong d6 Y 14 cac phan lyc ngang ma mit dat tic dung 1én banh xe phia trén

déc.
Tt phuong trinh (3.11) ta c6:

Y'= (g —e).G.cos f—G.sin f.h—

3)

Khi 6 t6 van chuyén trén dudng thing nén Py, = 0;
biéu kién dé dam bao cho 6 t6 khong bi truot ngang 1a ¥ > 0, nhu vay ta co:

(g —e).G.cos fp—-G.sinf,h>0

Trong do:

B - Chiéu rong co sé cua 0 t6, B =

“4)

( 1,65 [m]
h - Chiéu cao trong tdm, h = 2,486 [m]
e - b0 1éch tam so véi mat phang dung doc, e =

0,02668[ m]

Thay cac gia tri trén vao cong thirc (4.14) ta duoc: B, = 17°9°
Vay goc doc gii han dé 6 t6 khong bi truot ngang la: Bo ~ 17°9'.

3.2.2. Khd ning on dinh quay vong

Khi quay vong trén dudng nghiéng ngang, xe c¢6 thé bi truot dudi tac dung cua

thanh phan luc Gsinf va Pj=
khong dam bao.

cosfp do diceu kién bam ngang ctua banh xe va duong

Ve
AN

v

Hinh 3 - So @6 lyc tac dung Ién banh xe chit dong khi ¢é lwe ngang tac dung
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Thay tri s6 Py va rat gon ta xac dinh dugc van tde gidi han khi xe bi truot bén:

R(pcos S, —sin R(p, —t
) = gR(pcos f, . B, hay v, = gR(p, —1gp,) 5)
cos B, —psinf, l+o 1gp,
B, : Goc gidi han cua duong tng v6i van toc t6i han

?, Heé s6 bam ngang cua dudng va banh xe ((py =0,4)
Van tdc gidi han quay vong & cac d6 doc khac nhau dugc thé hién trén bang 2

Bang 2: Goc giéi han quay vong & cac dd déc khac nhau theo

diéu kién chdng truot.

P dbc Vin tdc quay vong gidi Do doc Vin tdc quay vong gi6i

#y) han (m/s) Ay) han (m/s)
1 5,215 9 4,033
2 5,081 10 3,868
3 4,937 11 3,696
4 4,795 12 3,516
5 4,650 13 3,329
6 4,501 14 3,132
7 4,349 15 2,923
8 4,194

3.3. Kha niing on dinh ngang theo diéu kién chong lat

3.3.1. Khd nang én dinh ngang khi chuyén dpng thing

[8]]
o= e

. E lb

1
TG —— 1 1 '_)___
2 i
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Hinh 4 — So' @6 tinh toan 6n dinh ngang theo diéu kién chong lat

Tur so d6 hinh (3.4) ta cd truc 14t caa 6 t6 1a duong thing 0,0,. Khi 6 td ¢d diu
higu b 1at d6 thi phan lrc phép tuyén 1&n cac banh xe phiatrén bi triét tiéu, (Z, = 0)
Taco phuong trinh can bang mé men quanh truc lat 0,0,.
G.sin S .h = G.cosf .d (6)

Trong do:

h - 1a chiéu cao cuatrong tm, h = 2,486 m
d - lakhodng cach gitra trong tam téi truc |4t
Xét hal tam giac dong dang CAB va O,0,D tacé:

CA_OD _ = —> CA=CB. = )

CB 00, BV o2
LZ{B Blj LZ{B Bl)

2

Tam gi&c dong dang 0,0,D va O,BE ta co:
EB_OD ___EB_B-B ___, b(B-B
0,E DO, b 2L 2L
Tir hinh tathdy rang:

(8)

CB= EB+5<:>CB:M+5
2 2L 2

b.(B-B,)+B,.L

€)
2\/L2 + (B - Blj
2
Thay d vao cong thirc (3.17) ta co:
<=> tgf, = b.(B-B,)+B,.L (10)

2h LZJ{B‘Blj
2

:>d:CA:

Trong do:
B, - chiéu rong co so cua ciu sau. B, = 1,495 (m)
B - chiéu rong co so ciia cau trude. B = 1,65 (m)
L - lachiéu dai co so caad to. L = 3,735 (m)
Thay céc giatri vao (4.21) tacd:

<=> tgp = 1,4147.(1,65-1,495) +1,495.3,735 02612 => f, —18°7"

2
2.2,486\/ 3,735° + (]“635_2]"495)

Vay géc nghiéng gidi han theo diéu kién chdng 14t cuad to 1& B, = 18°7"
3.3.2. Kha nang on dinh quay vong

Khi xe quay vong trén dudng c6 do déc nghiéng ngang, ngodi céc luc da trinh
bay ¢ phan trén, xe con chiu tac dung caa luc ly tam P, dit tai trong tAm cua xe (truc
quay laYY).

Luc P, phan ralam hai thanh phan do géc nghiéng ngang 8 . Khi goc nghiéng
ngang S tang dan, dong thoi dudi tac dung cualuc Py, xe S8 b 1at &6 quanh mit phang
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di qua 0, (1a giao tuyén giira mat dojong va mat phang thiang goc qua truc banh xe bén
phai). Ung véi van toc giéi han va hop lyc Z"' =0

Hinh § - éo’ dd Iwc va momen tic dung 1én 6 td banh xe khi chuyén dong quay
vong trén duwong nghiéng ngang

Str dung cong thie xac dinh phdn lyc Z"
Ta c6 tri s0 cua lyc ly tam.
2
R-o i
g R

(11)

G.((? —e).cos 8, —h,.sin j3, j.g.R

n

G[hg.cosﬂd +(S—e).sinﬂd)

Khi d6 ta xac dinh dugc van téc gidi han (con goi la van tde nguy hiém) khi xe
bi lat nhu sau:
Rut gon ta duoc:

((S —e).cos B, —hy.sin B, ).g.R
v, = (12)

' (hg.cosﬂd +(S—e)j.sinﬂd

Suy ra:

g.R.((S - e).hg - tgﬂdj

=

(13)

n

B
1+ - e)hy195,
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Trong do :

B La goc doc gidi han khi xe quay vong bi 1at d6

R : La ban kinh quay vong cua xe, R = 7,3 [m]

v : La van tdc chuyén dong quay vong, [m/s]

v, : La van toc gidi han (hay van toc nguy hiém)

g: La gia toc trong truong, g = 9,81 [m/s’]

Néu huéng nghiéng ctia dudng cung phia véi truc quay vong thi van tdc nguy
hiém khi xe 14t do la.

g.R.((S - e).hg - tgﬂdj

B
1+ (E —e).h,.19p,

Van tbc giéi han quay vong ¢ cac d6 doc khac nhau dwoc thé hién trén bang
sau:
Bang 3 - Goc giéi han quay vong & cic dd doc khic nhau
theo diéu kién chong lat

Po doc | Van tbe quay vong giéi | Do doc | Van tée quay vong gidi

(B%) han (m/s) (B%) han (m/s)
1 11,668 9 9,975
2 11,612 10 9,794
3 11,195 11 9,618
4 10,973 12 9,446
5 10,760 13 9,280
6 10,553 14 9,117
7 10,353 15 8,959
8 10,162

3.4. Kha niing 6n dinh ngang khi mdt banh bi roi xudng rinh

Khi 6 t6 chuyén dong trén dia hinh khong bang phing c6 thé roi vao trudng hop
cac banh bén phai hoac banh bén trai roi dot ngdt xuéng ranh hodc dot ngdt vudng
phai chudng ngai vat. Trong truong hgp nhu vay s€ sinh ra tai trong dong va 6 td cod
thé bj 14t nghiéng ngay ca khi do nghiéng khong 16n. Trén hinh (3.5) 1a so d6 6 t6 khi
bi nghiéng dot ngot.

-

Hinh 6 - So' db 6 to
khi d§t ngot mot
banh bi roi xudng
ranh

-
N |
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Khi mét banh cta 6 t6 bi roi dot ngot
xuong ranh, trong trudong hgp nay 6 té cod
thé bi lat ngang. Chia qua trinh 1at ngang
nay thanh hai giai doan nhu sau.

- Giai doan mét, 6 t6 quay quanh O
cho té1 khi banh bén phai tiép xuc voi day
ranh, luc nay trong tdm cua 6 to s€ dich
chuyen theo cung CC, va ha thap xudng
mot doan h, so chleu cao trong tam khi
binh thuong.

- Giai doan hai, 0 t6 s€ quay quanh
diém O,, luc nay trong tam cua 6 t6 s€ dich
chuyén theo cung C,C, va dugc ning lén
mot doan h.,.

O giai doan tht nhét, trong qua trinh 6
to quay quanh O no sé tich lily dong ning
va ¢ giai doan hai s€ ti€u hao nang lugng
da tich luy de nang cao trong tam 1én mat
doan h,. Néu khi va dap khong co sy tiéu
hao nang luong thi két thuc giai doan hai

2
\/h2 +BT—2619 [m]

=>hy=2.619 -2,486 =0,133

[m]

trong tdm cua 0 t0 s€ dugc nang lén dén
diém C,. Ttrc 1a dong nang bién hoan toan
thanh the nang.
G.h, =G. h, (14)
Neu dong nang du 16n dé nang trong
tdm cua 0 t6 tur C, dén C2 thi 6 t6 s€ bi lat
d6 hoan toan trong glal doan tlep theo do
trong lwong ban than cua 6 t6 s€ kéo no d6
xudng quanh O,. Nguoc lai néu dong nang
tich Iy ¢ glal doan mot khong du dé nang
trong tdm cua 6 to den C, thi dong nang s€
bién thanh thé ning dé keo trong tam cua 6
t6 quay lai diém C,, ma chi nghiéng di mot
gbc BI.
Vay diéu kién dé 6 t6 bi 14t 46 hoan
toan 1a: h, = h,.
Ta co the xac dinh dugc chiéu sau cia
ranh hd.
hd=Rd-h (15)
Mat khac tir hinh 3.5 ta co:

Tinh 6n dinh ngang cua 0 to khi mdt bén b:émh bi roi dot ngdt xuéng ranh duoc
danh gia boi goc nghiéng Bq hinh (6) dua vao so d6 6 ta xac dinh dugc goc Bq.

) 0,133
sin 3, = by
Pa B 1,65

=22 20,080 => f;=

497" (16)

Vay ta co goc gidi han ngang trong truong hop mot bén banh bi roi xubng ranh

1a f;=

4. Két luin

Tir két qua tinh toan & trén da xéc
dinh dugc goc nghiéng gidi han khi 6 t6
chuyén dong trén dudng thang 1a: Goc ng-
hiéng g6i han theo diéu kién chbng truot
ngang la: Be =~ 1709°, gbc nghiéng gidi
han theo diéu kién chéng 1at ctia 0 t6 1a: Bt
=1807’, xac dinh dugc van téc quay vong
gidi han cua xe van chuyén Robot Gmg véi
gdc nghiéng ngang ctia dudng van chuyén
duoc nghi trong bang 2 va bang 3. Két qua

4°7" hodc chiéu siu ranh hy < 0,133 [m].

nghién ctru nay lam co s& dua ra ché do
st dung hop 1y va an toan cta xe 6 t6 van
chuyén Robot chira chay.

LOI CAM ON: Bai b4o nay 1a san phdm
ctia dé tai “ Nghién ciru cong nghé, thiét ké
va ché tao thu nghiém robot chira chay cho
cong trinh cong nghiép”, ma s6 PTPL.CN
— 98/21. Xin tran trong cam on Vu cong
nghé cao, Van phong cac chuong trinh
trong diém cap nha nudc ciia B4 Khoa hoc
va cong nghe¢, truong Pai hoc Phong chay
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chita chdy, Pai hoc Bach khoa Ha Noi,
truong Pai hoc Lam nghiép, Cong ty Co
phan thiét bi chuyén dung Viét Nam va cac
nha khoa hoc, céc thanh vién dé tai da hd
trg, giup d& dé hoan thanh bai bao nay.
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ANH HUGNG CUA CAC PHUGNG PHAP XU LY SAU THU HOACH BEN CHAT LUONG
SINH BIA ( RADIX REHMANNIA GLUTINOSA)

KS.Cii Thi Hang , TS. Nguyén Thu Huyén®, ThS. Chu Thi My*, ThS. Tran
Hiru Khanh Tdn®, TS. Phan Thi Thu®, ThS. Nguyen Bd Hung*

TOM TAT

Nghién ciru danh gid anh hwéng ciia bién phdp so ché, lam khé va bdo qudn dén chdt lrong
Sinh dia (Radix rehmannia glutinosa) sau thu hoach. Thi nghiém su dung axit citric, axit
ascorbic va nude dién phin dé xdc dinh bién phdp xir Iy so ché dia hodang. Lam khé diwge
liéu bcing phirong phdp sdy nhiét doi heu va de bom nhiét. Bén canh do su dung ap sudt
thap dé déanh gid hiéu qua bdo quan sinh dia. Két qud cho thay xit Iy ngdm dung dich mudi
dién phan 10% trong 15 phiit han ché dwoc sy phat trién cua vi sinh vét. Lam khé dwoc liéu
bang phwong phdp sdy nhiét doi luu dam bdo chdt heong dwoc liéu, hoat chat catalpol trong
dwoc liéu khong bi anh huwong. Bao quan sinh dia bcing viéc s dung ap sudt thd'p 200mmHg,
250mmHg, 300mmHg sau 10 thang ¢ nhiét do thuong cho chdt lwong dwoc liéu tot hon so
v6i mau doi chitng, mdu cho két qua tot nhdt la ¢ ap sudt 300mmHg. Chi tiéu do am dirgc
liéu, hoat chat catalpol, vi sinh vdt téng 56 & cac mau thi nghiém bién doi cham trong thoi
gian bao quan.

Tir khoéa: Sinh dia, axit hitu co, dung dich mudi dién phan, siy dbi luu, ap sudt thap ...
THE EFFECT OF TREATMENT METHODS ON POST HARVEST RADIX REHMAN-
NIA GLUTINOSA

ABSTRACT

The effect of pretreatment, drying and storage methods on maintaining the quality of Radix
rehmannia glutinosa postharvest was studied. The experiments used organic acids as acid
citric, acid ascorbic and electrolytic solution to evaluate the pretreatment of Radix rehmannia
glutinosa. Roots of Rehmannia glutinosa were dried by convection drier and heat pump drier
and were preserved by low pressure. The results showed that dipping electrolyzed solution
10% for 15 min restricted the developing of total microorganisms. Using Convection drier
were good sensory quality and retaining catalpol content in Radix Rehmannia glutinosa.
The method of preserving Radix Rehmannia glutinosa by the low pressure 200 mmHg,
250 mmHg, and 300mmHg after 10 months at room temperature maintained better quality
than the control, sample gives the best results at the low pressure 300mmHg. Beside, the
moisture s medicine, catalpol content, and total microorganisms in the experiment samples
changed slowly during the storage period.

Keywords: Radix Rehmannia glutinosa, organic acids, electrolytic solution, conve, low
pressure

I. PAT VAN PE (Rehmannia glutinosa (Gaertn.) Libosh.
Sinh dia (Radix rehmannia glutinosa) thudc ho Hoa mdom choé (Scrophulariaceae)
1a 1€ cti da phoi say kho ctia cdy Dia hoang 13 cdy thao song nhiéu nim cao 20-30cm,

! Trung tAm nghién ciru trong va ché bién cay thuéc Ha Noi — Vién Duoc liu
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toan cay c6 16ng mém va 16ng tiét mau tro
trang. Cay dia hoang c6 ngudn gdc tir Trung
Québc, duoc phat hi¢n va sur dung tir xa xua.
Hién nay, cay dia hoang duoc tréng nhiéu
& cac tinh phia Bac, nhiéu nhat 13 & Thanh
Hoa, Bac Giang, Bac Kan,... Theo y hoc
hién dai, cadc nghién ctru khoa hoc nhan
dinh rang, trong ré cii cia cdy dia hoang c6
chira nhiéu hoat chat gdm Phenethyl Al-
cohol, Iridoid, Norcarotenoid, Glycoside,
Cyclophentanoid, Manit, Ancaloit, 15 loai
axit amin, D-glucozamin, cacbonhydrat,
campesterol, Caroten,... Trong y hoc cb
truyén, dia hoang 1a cay thudc quy, tir ré
cti Dia hoang ché bién vi thuc Sinh dia
nam trong dau vi thudc Bac. Sinh dia c6 vi
ngot, dang, tinh lanh, vao 4 kinh: tdm, can,
than, tiéu truong, c6 tac dung bo am, thanh
nhiét, sinh huyét dich, lam mat méu, cam
mau [2].

Viéc ché bién sinh dia tir dia hoang da
dugc thyc hién tir 1au. Tuy nhién,cach ché
bién 14 thu cong don gian va cach ché bién
lam theo kinh nghiém va truyén miéng.
Hon nita, thuc trang ngudn duoc lidu dia
hoang chi yéu duoc nhap tir Trung Qudc
khong rd ngudn goc da 1am anh huong dén
chat luong dugc lidu. Bén canh d6 van dé
bao quan sinh dia cling con nhiéu han ché,
chua c6 nhitng nghién ctru cu thé, chu yéu
1a nhitng khuyén céo can bao quan & noi
kho thoang, tranh 4m méc. Theo tic gia
nguyén Ba Hoat, 2005 da cong bd cach ché
bién sinh dia ché: R& cu sau khi dao, khong
bi xay xudc, rira nhanh qua nudc (c6 noi
khong rura). Phan loai theo do to nhd. Cho
vao 1o séy, lac dau séy nhe & nhiét do 35
— 400 C (khoang 24 h), sau gilt ¢ nhiét do
50 - 600 C, hang ngay dao cho déu. Lam
nhu vay trong khoang 6 - 7 ngay cho dén
khi ctt mém, déo, phﬁn thit da chuyén sang
mau den. Cho ra khai 10 siy, rai ra san (kho

rdo, thodng, sach) phoi tu nhién trong 6 - 7
ngay [3]. o

Sau khi thu hoach phai ché bién ngay,
khong cu dé thdi, pham chat giam sit. C6
thé phoi hodc say khd, trén thuc té siy kho
chu dong duoc thoi gian, chat luong tt,
ctl nhiéu chat dau hon. Ché bién sinh dia:
Say lan 1: Xép ct vao 10 siy, co thé sy
¢l to riéng hodc cii to dé dudi, cti nho dé
trén. SO lugng tuy ciu tao 10 séy, do déy
trén dan sdy 1a 15cm do lai. Siy khoang tir
1 - 1,5 ngay ddo 1 lan cho déu, sang ngay
thir 2, 3 ¢t 5 dén 10 tiéng dao 1 lan. Say 3
ngay dém nhiét d§ khoang 65 do, 3 ngay
tiép theo ha nhiét do xudng 60 do, sau d6
giam dan nhiét do theo thoi gian [13]. Bao
quan Sinh dia dugc dung trong cac tui
polyetylen bén ngoai la bao tai dira budc
kin miéng hodc trong cac thung carton va
bao quan & noi kho, mat. Can dé phong bi
siu mot, mdc trong qua trinh bao quan [3].

Céc bién phap so ché dia hoang twoi
muc dich dé giai quyét nguyén nhan gay
hu héng duogc lidu trong sudt qua trinh
ché bién va bao quan 14 vi sinh vat va ndm
méc. Trén thé gidi di co nhitng nghién ciru
xir 1y san pham tuoi bang axit hitu co va
dung dich nudc dién phan... dbi véi timg
d6i twong & cac nong do va thoi gian xir
1y khac nhau dé giam luong vi sinh vat bé
mat va dam bao duy tri dugc chét lugng
san pham. Phuong phap sdy ciing la yéu
t6 quan trong khang dinh chat 1u’0’ng san
pham duogc li¢u, tuy vay hi€u qua say véi
moi loai dugc liéu 1a khac nhau. Phuong
phap bao quan bang ap suat thap thuong sir
dung cho thyc pham, nong san kho trong
thoi gian dai, giam ton that huong vi tir qua
trinh oxy héa. Han ché sy phat trién cia vi
khuan hiéu khi hodc nAm méc, han ché su
ton that chat lugng ctia san pham. Trong
pham vi nghién ctru, chiing t61 nghién ctru
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anh hudng cta cac bién phap so ché, xtr 1y
va bao quan sinh dia huéng dén san xuit
duoc liéu.
2. Phuwong phap nghién ciru
2.1. Nguyén liéu

bia hoang (Rehmannia glutinosa
(Gaertn.) Libosh.) trong tai Phu Tho thu
hoach thang 2/2022 sau thoi gian sinh
truong >150 ngay trong khi du thoi gian
sinh truong va hoat chat.
2.2. Bé tri thi nghigm

bia hoang sau thu hoach dugc van
chuyén vé Trung tdm nghién ciru trong va
ché bién bién cay thuéc Ha Noi. Dia hoang
duoc phan loai so bd theo kich thudc dai
8cm dén 24cm, duong kinh 2cm dén 9cm,
loai bo ct1 thdi hong khong dat yéu cau, tiép
theo rira dat cat bang nudc sach. Tién hanh
bd tri ngau nhién cac thyc nghiém nhu sau:
(1) Thuc nghiém anh huong cua bi¢n phap
xtt Iy so ché dén chét luong duoc lidu, cong
thirc nhu sau: S1: Xt ly axit citric pH 2,5-
3 trong 15 phut; S2: Xur ly axit ascorbic
pH 2,5-3 trong 15 phut va S3: X1 Iy nude
dién phan 10% trong 15 phut; va cong thirc
SO 1a mau ddi ching khong xur 1y; Nguyén
liéu sau khi xtt 1y dugc lam kho & nhiét
d6 sy 50+2°C dén d6 am <15% va tién
hanh danh gia (ii) Thuc nghiém anh huong
ctia phuong phap lam kho dén chat luong
duogc li€u, cong thure nhu sau: S4: séy nhiét
ddi luu 2 giai doan, giai doan 1 1a 65°C
trong 5h, giai doan 2 1a 450C cho dén khi
san phém dat d6 Am <15%; S5: séy bom
nhiét d6 45°C va mau ddi ching S0.1 siy
nhiét d6i luu ¢ nhiét do 50°C. (iii) Thuc
nghiém anh hudng cia ap suit thip dén
chét lugng dugc liéu trong bao quan; dugc
liéu dugc dong goi trong bao bi Polyvinyl
chloride (PVC) d6 day 0,4mm dén kin sau
dé hut ¢ cac cong thic nhu sau: S6: ap
suat 200mmHg; S7: 4p suat 250mmHg;

S8: ap suat 300mmHg va mau S02 1a mau
d6i chimg & diéu kién thuong (25-30°C)
doéng gobi trong bao bi polyetylen (PE) do
day 0,35mm. Thoi diém ldy mau danh gia
10,2,4,6,8 va 10 thang. Diéu kién theo ddi
bao quan & nhiét do phong 25- 30°C. Pbi
v6éi moi thye nghiém Iya chon duogc cong
thirc t6t nhat dé lam co so xur 1y nguyén
liéu cho céac thyc nghiém sau. Mbi cong
thirc trong cac thuc nghiém duoc 1ap lai 3
lan.

2.3. Phwong phdp ddnh gid chit lwong

« Phuong phap lay mau: Phuong
phap 1dy miu duoc liéu theo duoc dién
Viét Nam V

« Panh gia chat luong cam quan: Xay
dung bang danh gia xép hang bang mo ta
murc chat luong ctia nguyén liéu theo tiéu
chuan duogc dién Viét Nam V va danh gia
chat lugng cam quan dwa theo phuong
phap 1ap hoi dong chdm diém theo TCVN
3215-79

« Hoat chat: Phuong phap dinh luong
hoat chét chinh co trong dugc liéu bang
phuong phap HPLC-UV: Dinh lugng hoat
chat Catalpol.

* Vi sinh vat tong sb: Xac dinh sd
luong té bao VSV toéng sb theo phuong
phap TCVN 6404:2016. Tiéu chuan theo
duogc dién Viét Nam V téng sb6 vi khuan
hiéu khi < 5.104 (cfu/g)

« PO 4m: Theo duoc dién Viét Nam
V st dung phuong phap siy dén khoi
luong khong doi.

« Xirly sé liéu: . Cac phan tich théng
ké sir dung phan mém SPSS va excel
3. Két qua va thio luin
3.1. Két qud anh hwéng ciia bién phdp xir
Iy so' ché dén chit lwong sinh dia

Két qua nghién ctru anh huodng cia
bién phap xir Iy so ché dén chét lugng cta
sinh dja duoc thé hién trong bang 3.1:
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Bang 3.1: Anh huéng ciia xir Iy so' ché dén chat lwong dia hoang

. Tong s6 VKHK . R
Mau HL Catalpol (%) Cam quan (diém)
(CFU/g)
SO 4,83.10°d 0,55b 17,67a
S1 9,33.10°b 0,50b 19,50¢
S2 1,24.10°c 0,44a 18,53b
S3 4,91.10°a 0,62¢ 19,37¢

(Trong cing mot cot, cdc s6 c6 chir cdi giong nhau thi khéng sai khic nhau c6 ¥ nghia &

murc a=0,05)

S0 S1

S2 S3

Hinh 3.1. Pia hoang sau xir Iy so ché

Két qua bang 3.1 cho thay:

Cac bién phap xir Iy so ché tac dong
dén tong sb vi khudn hiéu khi trén bé mit
san pham, gira cac cong thuc co sy sai
khac nhau c6 ¥y nghia & muc a=0,05. Cu
thé, cac mau xur 1y S1, S2, S3 ¢o tong sd
vi khuan hiéu khi thap hon so v6i mau d6i
ching SO vo1 mat d§ dao dong tir 4,91.102
cfu/g dén 1,24.103 cfu/g, trong khi gia tri
nay ¢ mau ddi chung SO 12 4,83.103 cfu/g.
Két qua phu hop voi mot s6 nghién ciru chi
ra st dung dung dich muéi dién phan ano-
lyte cho thay hiéu qua khir khuan trén bé
mit san pham. Két qua cho thay tring véi
tac gia Teodora Popova, 2019 cho rang cac
lodi enterobacteriaceae va vi sinh vat tong
s6 cling bi anh huong & muc t6i da, ngay
ca khi dugc bao quan trong 7 thang, chiing
van gitt duoc hoat tinh khang khuan [11].

Catalpol 14 thanh phan hoat chét chinh
cua sinh dia, vi vady né dugc st dung dé
danh gia chat luong cta sinh dja. Trong

thi nghiém nay, cac phuong phdp xu ly
so ché co anh huong dén ham luong ca-
talpol c6 trong san phadm. Mau S3 c¢6 ham
luong catalpol cao nhat 13 0,62% trong
khi d6 mau S2 c6 ham lugng catalpol thap
nhét 13 0,44% cao so voi duoc dién Viét
nam V (Dugc li¢u phai chtta khong dudi
0,20 % catalpol, tinh theo dugc li¢u kho
kiét. Két qua cho thay trong moi truong
axit ham luong catalpol giam dang ké. Phu
hop v6i két qua nghién ctru ctia Gua-dong
Wei (2012) cho rang catalpol 6n dinh trong
diéu kién trung lap va nhay cam véi pH
axit dudi nhiét do cao [6].

Bén canh do6, cdm quan la chi ti€éu quan
trong danh gia chat luong dugc lidu. Mau
S1 va S3 cho két qua cao nhat lan luogt 13
19,50 va 19,37 diem, duogc liéu sau khi xtt
ly dong déu, sang mau.

Tir cac két qua cho thidy mau S3 cho
két qua tot nhét trong viéc han ché vi sinh
vat bé mat, tang cam quan ma khong anh
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huong dén hoat chét c6 trong dugc li¢u.

3.2. Két qua anh huong cia phuong
phap lam kho dén chat lugng duoc liéu
sinh dia

Két qua nghién ctru anh huodng cia
phuong phéap lam kho dén chat lugng dugce
liéu sinh dia dugc thé hién trong bang 3.2:

Bdng 3.2: Anh hwong ciia phwong phdp lam khé dén chat heong dwoc liéu sinh dia

.. ) Téng s0
x Thoi gian Nz HL Catalpol Cam quan
Mau iy (giv) Do am (%) %) (diém) VKHK
say (gio’ ieém

vis ° (CFU/g)

S01 110 14,84 0,70a 17,07a 5,7.10°c
S4 95 14,65 1,61c 19,13¢ 6,06.10°a
S5 120 15,05 1,16b 18,13b 1,04.10°b

(Trong ciing mét cét, cdc s6 c6 chiv cdi giong nhau thi khong sai khdc nhau c¢é ¥ nghia & mire a=0,05)

e

<3

and
L 44

So01 S4

SS

Hinh 3.2. Sinh dia sau lam kho

Két qua bang 3.2 cho thay:

Trong qua trinh lam kho, nhiét do, do
am va thoi gian déu co tac dong nhat dinh
dén cac phan ung enzym, phan mg oxy
hoa va phan hay san phém, vi vay viéc luya
chon phuong phép lam kho phu hop co ¥
nghia to 16n trong viéc dam bao chat luong
cua duoc liéu [9].

Céc phuong phap lam kho khéac nhau
c6 tac dong dén ham lugng catalpol trong
duoc liéu. Mau S4 cho ham luong catal-
pol cao nhat 1a 1,61%. Giai doan dau séy
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nhiét véinhiét do cao déy tbc do séy nhanh
va thoi gian sdy ngin, lam ting nhanh su
thoat hoi nudc cua dugc li€u, giam tbe
do phan tng oxy héa bén trong tir d6 lIam
giam su phan hay hoat chit catalpol va cac
oligosaccharid khong bén [5].

Tuong ty, diém cam quan ctia mau S4
cao nhat dat 19,13 diém, cu sinh dia mém
déo, ciu trac chéc, rudt nau anh den, vi
ngot mat. Téng sb vi khudn hiéu khi & cac
mau lam kho khac nhau ciing c6 su khéc
nhau c6 y nghia & muc 0=0,05. Mau S4
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c6 mat do vi khuan hiéu khi thap nhat 13
6,06.102 cfu/g.

Tir cac két qua trén, cho thay mau S4
cho chét lugng dugc ligu tot nhat vé ham
lugng catalpol, cdm quan va vi sinh vat
hiéu khi trén bé mit dugc liéu, bén canh d6
phu:()‘ng phap sdy nay ciing glam thoi gian
sdy, nang cao hiéu qua san xuat dugc licu.
3.3. Két qua anh hwéng ciia bio qudn dp
sudt thip dén chit lwong dwoc ligu sinh
dia

Bao quéan trong diéu kién 4p suat thap
1a loai bo khong khi khoi tai san pham va
han kin lai. Piéu nay lam tang thoi gian
Iwu trit san pham bang cach trc ché sy phat
trién cuia vi sinh vat va giam nguy co lay
nhiém chéo. Phuwong phap nay cling dam
bao hwong vi va ngin can sy nhiém am tr&
lai ctia san pham [4].

Két qua nghién ctru anh huong cia
bao quan 4p suat thap dén chat luong dugc
liéu sinh dja dugc thé hién trong bang 3.3:

Bdng 3.3: Anh hwéng ciia bao qudn dp sudt thip dén chat lwong duwoc liéu sinh dia

TAP CHi CONG NGHIEP NONG THON SO 49

TT Chi tiéu Két qua danh gia
danh gia S0.2 S6 S7 S8
0 thang
1 %Catalpol 0,65a 1,50b 1,53b 1,48b
2 | Toéng s6 VKHK (CFU/g) 575.10b | 5,64.10%a | 4,97.10°%a | 6,06.10°a
3 | Do am (%) 14,11a 14,08a 14,10a 14,13a
4 | Cam quan (diém) 18,90a 19,07a 18,97a 19,10a
2 thang
1 | Téng s VKHK (CFU/g) 6,5.10°b 9,58.10°a | 8.48.10°%a | 7,58.10%a
2 | D6 am (%) 14,71b 14,32a 14,32a 14,18a
3 Cam quan (diém) 18,00a 18,43ab 18,50ab 18,90b
4 thang
1 | Tong s6 VKHK (CFU/g) 7,51.10°d 1,66.10%¢ 1,05.10°b | 9,53.10%
2 | Do am (%) 15,13b 14,46a 14,42a 14,29a
3 | Cam quan (diém) 17,07a 18,40b 18,33b 18,60b
6 thang
1 | Tong sé6 VKHK (CFU/g) 9,61.10°c | 3,04.10°b | 2,97.10°b | 1,14.10°a
2 | Do am (%) 15,38b 15,04b 14,57a 14,452
3 | Cam quan (diém) 16,07a 17,93b 18,17b 18,13b
8 thang
1 | Tong sé6 VKHK (CFU/g) 1,81.10°¢c | 6,75.10°b | 5,39.10°b | 2,72.10°a
2 | D6 am (%) 15,93c¢ 15,39b 14,80a 14,70a
57
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3 | Cam quan (diém) 15,20a 17,20b 7,67bc 17,87¢
10 thang

1 | %Catalpol 0,09a 0,27b 0,33c 0,40d

2 | Téng s6 VKHK (CFU/g) 2,13.10°d | 9,63.10°c | 7,63.10°d | 4,72.10%a

3 | D6 am (%) 16,51c 15,60b 15,00a 15,03a

4 Cam quan (diém) 13,40a 16,53b 17,17bc 17,37c¢

(Trong cting mot cot, cdc s6 cé chir cdi giong nhau thi khong sai khéc nhau c¢é ¥ nghia ¢ mire a=0,05)

(R
w'

Bedudt 2
et

S02 S6

S7 S8

Hinh 3.3. Sinh dia sau bao quan

Trong qua trinh bao quan ham lugng
catalpol c6 su bién dong dang ké. Cu thé,
sau 10 thang bao quan ham luong catal-
pol giam & tat ca cac mau thi nghiém va
c6 su khac biét c6 y nghia & mirc 0=0,05.
Su giam nhiéu nhat 13 & mau S0.2 giam
86% so v6i ban dau. Cac miu S6, S7, S8
déu giam, tuy nhién su giam it nhat 1a ¢
mau S8 giam 72% so vé&i ban dau. Piéu
nay cho thdy bao quan trong méi trudng
ap suat thip co hiéu qua trong viéc duy
tri hoat chat dugc liéu. Wang Honghao va
cong su (1997) di bao céo rang ham luong

58

catalpol trong sinh dia giam dang ké sau
bao quan, diéu nay phu hop véi két qua
ctia thi nghiém nay. Cac hoc gia cho rang
nguyén nhan lam giam ham lugng catalpol
1a do iridoid glycosid khéng on dinh va dé
bi phan huy, dn dén ham luong ctia ching
giam dan theo thoi gian [12].

Trong 10 thang bao quan, tong sb vi
khuan hiéu khi c6 sy ting 1én & cac miu
va c6 su sai khac nhau c6 y nghia & muc
0=0,05 giita cac mau thi nghiém va mau
d6i chung. Cu thé tong sd vi khuan hiéu
khi cao nhat & mau ddi chimg 13 2,13.104

TAP CHi CONG NGHIEP NONG THON SO 49



KHOA HOC - CONG NGHE

cfu/g, va thap nhat & miu S8 1a 4,72.103
cfu/g. Két qua phu hop v6i mot sd nghién
ctru chi ra khi st dung dung dich mudi
dién phan anolyte cho thdy hiéu qua giam
s6 luong vi khuan ban dau va trong qua
trinh bao quan, tong s6 vi khuan giam dén
99,5% va loai bé hoan toan nAm men va
nam moc va khong anh huéng dén chat
luong cua san pham [7]. Tuy nhién San-
jeev va Ramesh (2006 ) cho rang mic du
bao goi ap suat thip co thé duoc s dung
dé kéo dai tudi tho va giir chat luong san
pham , nhung su hu héng do vi sinh vat
hiéu khi van c6 thé xay ra & cac san pham
da bao goi, tuy thudc vao mirc d oxy trong
khoang khong gian trong tai [10].

Trong qua trinh bao quan, d6 4m trong
nguyén liéu 13 mot trong nhirng yéu té quan
trong anh hudng té1 thoi gian bao quan.
D6 am 1a tac nhan cho nhiéu mam bénh
phat trién do vi sinh vat gy ra. Két qua
bang 3.3 cho thdy sau 10 thang bao quan,
mau S02 c6 d6 4m cao nhat 14 16,51% ting
khoang 17% so v&i ban dau, trong khi d6
cac mau S6, S7, S8 do Am tang cham, thap
nhat 12 hai mau S7 va S8 chi tang khoang
6% so véi d6 am ban dau. Piéu nay phan
anh mot trong nhitng wu diém cua bao géi
ap sudt thap 1a kiém soat hiéu qua do am
clia san pham. Bén canh d¢, trong qua
trinh bado quan, khong phat hién con trung
gay hai ¢ tit ca cac mu [8].

Chét luong cam quan & cac cong thirc
sau 10 thang bao quan ciing cé su bién doi.
Cam quan thap nhat & mau S02 1a 13,40
diém, mau c6 su xudng cip so voi ban dau.
Cac mau S6, S7, S8 dugc liéu van dat miic
chat luong kha. Tuy nhién, mau S8 cho

chét luong t6t nhat dat 17,37 diém.

Tir cac két qua trén cho thiy bao quan
Sinh dia & muc ap suat 300mmHg cho
chat lugng tot vé cam quan, 46 am, giam
su phat trién cla vi sinh vat va ngin nglra
su pha hoai cia con tring, duy tri hoat chat
trong duogc ligu.

4. KET LUAN

Nghién ctru dd x4c dinh so ché xir
Iy nude dién phan 10% trong 15 phut co
hiéu qua tbt trong viéc han ché vi sinh vat
bé mat, ting cam quan va giit ham luong
hoat chét c6 trong dugc liéu. Bén canh do,
phuong phap siy nhiét dbi luu hai giai
doan 1a phuong phap phu hop dé 1am kho
duoc liéu sinh dia, dam béao chét lugng
dugc lidu. Bao quan bang ap suit thip &
mirc 300mmHg két hop mang PVC d6 day
0,4mm sau 10 thang bdo quan & nhiét do
thuong cho chét luong duoc li€u tdt, ham
lugng hoat chét catalpol duogc duy tri, do
am va tong s vi sinh vat ting cham trong
tho1 gian bao quan dat tiéu chuan duoc
dién Viét nam [1].
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NGHIEN CUU THIET KE, CHE TAO MAY CAT BAM CAY KH(]IVI LIEN HOP VO1 MAY
KEO PHUC VU VUNG TRONG KHOM CAU BUC TiNH HAU GIANG

Ths. Tran Tan Hau®, Ths. Dwong Thi Tii Anh?,
Ths. Pang Minh Tam*, Ths. Nguyén Ngoc Hoang*

TOM TAT

O Hdu Giang khém la mét trong 4 cdy trong chinh, sau cdy lia, mia va cdy an qud, khom la
loai cdy trong ldu ndm, thu hoach nhiéu dot trong nam, thong thuong ba ndm trong lai mot
lan. Hién nay khém Cau Puic dwoc trong tdp trung chii yéu 0 khu vue Tp. Vi Thanh va huyen
Long My. Nham iing dung co gioi hoa vao trong sdan xudt khém trong viéc xir 1y khom cudi
vu dé chuyén sang vu trong mai, Vién Lia Bong Bang Séng Ciru Long da dvwoc So Khoa Hoc
va Cong Nghé Héu Giang ky hop dong trién khai thuc hién dé tai cap tinh “Nghién ciru thiét
ké, ché tao mdy cdt bam cdy khém lién hop véi mdy kéo phuc vu ving trong khém Cau Piic
tinh Hau Giang” v6i muc tiéu nham ndng cao nang sudt lao déng, giam chi phi san xudt,

ddap teng nhu cau thoi vu, gidm 6 nhiém méi truong va tang thu nhdp cho néng dan. Két qua
ctia dé tai tir nhém nghién cuu la ché tao ra mot mau may cat bam cdy khom thuc hién duoc
cdc chirc nang cdt, bam khom, phun nam Tricoderma va xéi dat. May co cong sudt 21 HP. bé
rong cdt 0,8 m, nang sudt lam viec 0,1 — 0,2 ha/h, khom sau khi cdt bam va dwoc phun nam
sau 15 ngay bi phdn hity hoan toan va c6 thé trong lai khém méi. May cé két cdu gon nhe dé
vdn hanh, bdo tri bao dwéng, thdo ldp hodc thay thé dé dang cdc chi tiét mdy khi can thiét.

Tir khoa: may bam khom, lién hop cat bam khom, may cit bam khom va phun nim

RESEARCH FOR DESIGN, MANUFACTURER PINEAPPLE CUTTING AND MINCING
MACHINE COMBINED WITH TRACTORS SERVING THE CAU DUC PINEAPPLE
GROWING AREA HAU GIANG PROVINCE

ABSTRACT

In Hau Giang, pineapple is one of the four main crops, after rice, sugarcane and fruit trees,
pineapple is a perennial crop, harvested many times a year, usually every three years replant.
Currently, Cau Duc pineapple is grown mainly in the Vi Thanh city and Long My district.
In order to apply mechanization in pineapple production in handle pineapple at the end of
the season to switch to the new planting season, the Cuu Long Delta Rice Research Institute
has been contracted by the Hau Giang Department of Science and Technology to implement
provincial-level projects “Research, design and manufacture pineapple cutting and mincing
machine combined with tractors serving the Cau Duc pineapple growing area Hau Giang
province” with the object aim of improving labor productivity, reducing production costs,
meet seasonal needs, reduce environmental pollution and increase farmers’ income. The
result of the project from the research team is to create a model of a pineapple cutting and
mincing machine that can perform the functions of cutting, mincing pineapple, spraying
Trichoderma and tilling the soil. The machine has a capacity of 21 HP, a cutting width of 0.8
m, a working productivity of 0.1 - 0.2 ha/h, the pineapples after cutting, mincing and sprayed
Trichoderma bacillus after 15 days are completely decomposed and replant new pineapple.

1Vién lua ddng bang séng Ciru Long
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The machine has a compact structure that is easy to operate, maintain, disassemble or

replace easily when necessary.

Keywords: pineapple mincing machine, pineapple cutting and mincing combination,
pineapple cutting, mincing machine and Trichoderma. sprayer

I. PAT VAN PE

Khém 1a mét trong nhiing cay an trai
quan trong trén thé giéi duing thir ba sau
chudi va cdy c6 mui, khom tiéu thu chu
yéu qua ché bién va an twoi. Hién nay
khom dugc trong ¢ nhiéu nudc trén thé giéi
nhu: Thai Lan, Philippines, Mexico, Costa
Rica, Chile, Brazil, Trung Qudc, Malaysia,
Indonesia, Hawaii, An D0, Bangladesh,
Nigeria, Kenya, Cong hoa Dan chu Congo,
Bo Bién Nga, Guinea, Cong hoa Dominica,
Nam Phi va Viét Nam. Cac nudc nhap khau

khom chu yéu la: Phap, Nhat, Hoa Ky, Y,
Tay Ban Nha, Anh va Canada. San lugng
khom trén toan thé gisi dat khoang 27,77
triéu tdn (ndm 2020), trong d6 cac nudc
Philippines (9,73%), Costa Rica (9,45%)
va Brazil (8,84%) 1a nhitng nudc san xuét
khom 16n nhét trén thé gidi (FAO, 2020).

Hién nay tinh hinh Umg dung co gidi
hoa trong san xuat khom trén thé gidi co
nhitng chuyén bién tich cuc tir khau lam
dat, gieo trong, tudi tiéu, phun thudc cho
dén thu hoach.

Hinh 1. Mot sO mé&y mac tng dung co gidi hdatrong san xuat khom hién c6 trén thé gioi

Nhin chung cac may moc thiét bi sir
dung dé canh tac khom trén thé giéi déu co
trong luong va kich c& rat 16n nén chi phu
hop cho nhitng vung dat chuyén canh co

dién tich 16n va nén dat cimg.

O Viét Nam, khom dugc tré)ng rai rac
tir Bic dén Nam tdp trung chu yéu ¢ cac
tinh: Thanh Hoa, Ninh Binh, Tuyén Giang,
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Pht Tho, Ngh¢ An, Quang Nam, Kién
Giang, Tién Giang, Ca Mau, Can Tho,
Long An va Hau Giang.

O Héau Giang khom 1a mét trong 4
cdy trong chinh, sau cdy lGa, mia va cay
an qua. Hién nay khom dugc trong tap
trung chil yéu & 2 khu vuc TP. Vi Thanh
va huyén Long My. Nhitng nim gan day,
dién tich trong khom trén toan tinh ludn
c6 su bién dong, ngudi tham gia vao san
xuat khom gap khong it nhitng khé khin
va tré ngai, cha yéu 13 su bién dong cua gia
ca san pham. Nhimg nim qua tinh di c6
nhiéu chinh sach dé khoi phuc, phat trién
thwong hi¢u khém Cau Puc vén 13 dic
san ndi tiéng cua vung. Thoi dinh diém,
dién tich khom Cau Duc 1én dén 7.000 ha
nhung hién nay sut gidm chi con 2.435 ha,
san luong dat 40.177 tan, nang suét trung
binh dat 16.5 tan/ha/ndm (2019). Nguyén
nhan do thoi gian qua cdy khom bi bénh
nhiéu, cong vai vige ndong dan it dau tu cai
tao dan dén giéng dan bi thoai hoa.

Tinh hinh ng dung co gidi hoa trong
san xuat khom trén dia ban tinh nhin chung
con nhiéu han ché, mot phan do thiét bi
may méc khong phi hop cong véi két cau
ndi dong phtrc tap la nguyén nhan lam han
ché viéc sir dung may moc vao trong san
xuét khom ctia nong hd.

Bing 1. Dung cu hd tro khao nghiém méy

VAT LIEU VA PHUONG PHAP
Vit liéu:

Vat liéu dé st dung ché tao, lép ghép:
thép tAm, thép hop, thép tron dit, thép ong,
thép khong ri, ton trang kém, thép V cac
loai, bulong, dai b, long dén, 10 xo, bac
dan, géi do, que han, da cit, d4 mai, day
curo, son cac loai, dau m& boi tron (nhot,
md bo).

Vat liéu thir nghiém: xang tht may;
ché pham sinh hoc chra vi khuan ndm
Trichoderma (109 CFU/gr, pha 10 kg ndm
v6i 250 lit/ha), khom Cau Puc (gidng
Queen) di gia cdi duge ldy tir nhitg ving
canh tac khom trén dia ban tinh Hau Giang.
Phwong phap:

Phuong phép thu thap sb liéu diéu tra,
khao sat: thu thap thong tin tir két qua diéu
tra, khao sat thuc té tai dia phwong va céc
dir liéu trong va ngoai nude. Xt 1y s6 liéu
bang phan mém Excel, Statgraphics.

Phuong phéap lua chon nguyén 1y va
xéac dinh céc thong s cua cac chi tiét may:
dua vao tai liéu may nong nghiép va ly
thuyét tinh todn may nong nghiép dé xac
dinh, thiét ké tinh toan dua vao cac phén
mém thiét ké Autocad, inventor.

Phuong phap khdo nghiém may: khao
nghi¢m tinh tai va di dong trén ruong khoém

STT Téndungcu Muc dich sir dung

1 Thudc day 30 m X&c dinh dién tich ruong khém

2 Pong hd bam gio X&c dinh van téc, nang suat 1am viéc may cit bam
3 S6 ghi chép, bt muc ~ Ghi chép s6 liéu

4 Maéy anh Ghi lai hinh anh, video dé phuc vu xt ly cii tién

may hoan thi¢n
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Cdc tiéu chuan dé khdo nghiém: sir
dung bé tiéu chudn nganh va tiéu chuan
Viéet Nam nhuw sau:

TCVN 8806:2012; EN 12733:2001
may nong 1am nghiép, may cit c6 dong co
do ngudi di bd diéu khién — Yéu ciu an
toan va phuong phap thu;

10TCN 295:1997: may nong nghiép,
phay d4t — Phuong phap thir;

TCVN 1773-9: 1999 may kéo ndng
nghiép phuong phap thir cong suat kéo;

TCVN 2562: 2009 may kéo va may
lién hop — Dong co;

KET QUA VA THAO LUAN

Thiét ké, ché tao bd phan cit

Yéu ciu ky thuat: bd phan cat cb
nhiém vu 1a cit dit gbc cua cay khom va
day khom vao bd phan bam. Do vy, dao
cit can sic bén dé han ché cit sot khom va
cit sat gbc cay khom.

Thiét ké: bo phan cit gdm co6 3 phan
chinh: dia cét, dao cat va truc cit

. Tngc ol
B AL g g
B
‘.ﬂ- nd
i ik' . BEa oAl Bing dudi
-, = o
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Hinh 2. Thiét ké bo phan cat
Truc cat: c6 dang hinh try tron v6i dudng
kinh truc 1a 22 mm, chiéu dai truc 435 mm.
Dao cit: c6 dang hinh thang dugc lap lién
tiép trén dia dao bang bulong dai ¢ voi
chiéu dai dao cat 1a 80 mm, bé day 2 mm.
Pia cit tng trén: c6 dudng kinh dia 1a 200

mm bé day 3 mm, dudng kinh khi 1ip dao
la 300 mm.

Dia cat tang dudi: co6 duong kinh dia 1a
300 mm bé day 5 mm, duong kinh khi lip
dao 12 400 mm.

Ché tao: bd phan cit c6 nhiém vu rat quan
trong trong viéc cat dit ciy khom dé dua
vao bd phan bam. Do vay viéc ché tao can
gia cong ti mi ting chi tiét nho ngoai dam
bao do sat bén dong thoi phai c6 két cu
vitng chic giup bo phan cit hoat dong tét
va hiéu qua. Cac chi tiét dugc lap ghép véi
nhau bang cac bulong, dai bc.

Hinh 3. Ché tao bo phén cit ciy khom
Thiét ké, ché tao bd phan bim khém
Yéu cau k¥ thuat: bo phan bam khom cé
nhiém vu bam cit khom ra tirmg miéng nho
va phun lai bé mit ludng.

Thiét ké: bd phan bam khom gbém cé 3
phén chinh: truc bam, dia bam, dao bam
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va thung bam.

Truc bam: c¢6 dang hinh tru tron véi dudong
kinh 32 mm, chiéu dai tryc 12 415 mm
Pia bam: dia bam dugc thiét ké dang hinh
tron c6 rang cua véi duong kinh 200 mm,
bé day 3 mm, trén dia c6 khoét nhing 16 to
hinh ban nguyét gitp giam khéi luong va
dé lap ghép.

Dao bam: Dao bam dugc thiét ké tuong tu
nhu dao cit c¢6 dang hinh thang dugc lap
lién tiép trén dia dao bang bulong dai 6¢
v6i chiéu dai dao cit 1a 80 mm, bé day 2
mm, ludi sic cia dao dugc mai. Bé day
canh sic dao dat yéu cau 25 — 30 um.
Thung bam: thung bim duoc thiét ké
gdm 2 nap tach rdi nhau: ndp trén va nip
dudi gitp dé thao 1ap khi vé sinh hoit bao
dudng may, kich thudc thung bam (300 x
290 x 300) mm.

- Nép thing bam trén

- Bia dao bam

. Truc bam

. Map thing bam durdn

Hinh 4. Thiét ké bo phan bam

Nguyén ly hoat dong cua b phan bam
dugc thé hién qua so do hinh 5. Khom
dugc dua vao bo phan bam nho hé thdng
cit phia trude ciia mdy. Tai day, khom duoc
bam nhuyén thong qua hé thdng ring duoc
lap trén dia tron quay theo chiéu kim dong
hé, ciing voi b tri thém cac hang ring trén
thung bam giup khom duoc bim nhuyén
t6t hon va thoat ra ngoai qua cira xa, nhirng
14 khom chua duoc bim nhuyén s& bam
theo dia ring bam 1én nip thung bam trén
di qua 1 vong bam nira rdi thoat ra ngoai.

Chifie quay g bG phin bim

L ke cén vudma 1a 52 qua 1 vong bim nie v
. ;

il phun

A1 i lp A5t
wisi phan —

Ci#a NAR

Hugmg ciy khdm di chuydn

Gira thodt & W D

Hinh 5. So d6 chuyén dong bd phan bam khém

Hinh 6. Ché tao bo phan bam
cay khom
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Thiét ké, lip dit bd phan phun nim
Trichoderma
Yéu cau ky thudt: phun uét déu khom
sau khi bam giap khom phan huy nhanh
Luu lugng nudce phun: 250 lit/ha
Nong d6: chung ndm Trichoderma 10°
CFU/gr, pha 10 kg ndm véi 250 lit/ha
Thiét ké va ldp dat: bd phan phun
nam Trichoderma dugc thiét ké gin trén
may kéo vdi cac b phan chinh: may phun
thudc Honda binh 25 lit, khung lap, 6ng
dan thudc, van khoa va voi phun. Voi phun
(1 voi) duoc lap dit trén nap cira xa cia
thung bam (hinh 5) (kich thudc cura x4 (dai
x rdng) 200 x 120 mm), khodng céch tur
voi phun dén mit dat 1a 300 mm. Véi goc

phun 16n bao phu toan bo cura xa khi khom
thodt ra, gip khom sau khi bdm duogc
phun w6t déu nim sau khi roi tré lai mat
ludng va dugc bo phan x6i phia sau chon
vui trong dét.

Thiét bi phun ndm Trichoderma dugc
thiét ké lap trén may kéo 2 banh va hoat
dong doc 1ap so voi may kéo va bd phan
cat bam. Dé dong bo ning suét cia thiét
bi phun ndm va bam khém dam bao yéu
cau k¥ thuat nong hoc (phun uét déu, du
lidu luong) can diéu chinh béc phun (dam
bao luu lugng 250 lit/ha) va mrc ga phu
hop ctia dong co may phun dé dong bod voi
nang suat hoat dong cuia may cat bim cay
khom.

By pln thede

Kursd e sy phun indn may Kiso

Cin, whi phin

B i S
y .

it

Hinh 7. Thiét ké, lép dat bo phan phun nam

Ché tao: bd phan phun ndm trichoderma
chi ché tao phan khung lip con cic bd
phan con lai hién c6 sin trén thi trudng va
duoc thiét ké lap dat trén may kéo.

Thiét ké, ché tao by phan di chuyén may kéo

May kéo dugc st dung trong nghién cuu
1a loai may kéo 2 banh (banh hoi cao su)
loai nhé c6 ghé ngdi va 1 banh phu. Theo
nguyén ban may kéo di vai dong co diesel
VR165-2 c¢6 cong suét 1a 16 HP véi trong

lugng dong co 1a 132 kg. Tuy nhién, dé
thuc hién dugc cac cong doan vira cit, bam
vira x6i dat va di chuyén trén nén dat yéu
thi phai can dong co c6 cong suét 16n hon,
trong luong nhe hon va di chuyén bé’mg
banh c6 d6 bam dat cao hon. Chinh vi thé,
nhom nghién ctru da str dung dong co xang
v6i cong sudt 1a 15.5 Kw (21 HP), c6 khoi
luong chi 45 kg va thiét ké ché tao bo banh
16ng sat thay thé banh hoi dé di chuyén.
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Hinh 8. Ché tao banh xe di chuyén
Thiét ké, ché tao khung may Khung may con 1a bo phan lién két dong
co v6i bd phan cit va bam khém. Do vay,
Yéu cau ky thudt: Khung mdy 1a bo phan khung may phai c6 két cdu chic chin, gon

quan trong dé 1ap rap cac bo phan lam vi¢e nhe phu hop véi cAu tao tdng thé may.
v6i nhau tao thanh mot thé théng nhat.

Khung déng co

. Khung cat bam.

. Co cau ndng ha

Hinh 9. Thiét ké khung méy

Ché tao: viéc ché tao khung may dugc lién  nang ha khop ndi dong.
két v6i nhau bang cac mdi han chéan chin,
bat cé dinh v6i may kéo bang cac bulong
dai 6c. Giira khung dong co va khung cat
bam dugc lién két voi nhau bang co cdu  Ciu tao:

Thiét ké ché tao hoan chinh may cit
bam khom
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(1) Bong co

(2) May kéo

(3) Khung may

(4) Co cdu ndng ha
(5) Bo phan bam
(6) Bé phdn cat

(7) Mdy phun ndm

Hinh 10. C4u tao hoan chinh may cét bam cay khom

Nguyén Iy lam viéc: may cat bam va phun
nam trichoderma cho khém c6 nguyén 1y
hoat dong nhu sau: khdi dong dong co nd,
cai s tién & vi tri s6 1 (tbc do may nhanh
dan déu theo cdp s6 1 —2 — 3, 1ui 1a R) sau
d6 mé ly hop may kéo, dong co s& truyén
chuyén dong cho may kéo di chuyén thong
qua b truyén banh dai. Khi may di chuyén
dén vi tri 1am viéc (lubng khom) bét dau
khéi dong cho dong co may phun ném
trichoderma hoat dong, ddng th01 gat can
x61 hoat dong ké dén mé truyén dong cho
bo phan cat, bam lam viée thong qua bo
truyén banh dai va bd chuyén hudng in
khép banh ring, md van phun ndm va cho
may tién vé phia trudc theo ludng khém,

bd phan cat s& thuc hién cong viéc cit than
khom va chuyén vao bo phin bim phia
sau, tai day khom duoc bam cat nho hé
thdng cac dia cit va dao cit va phun tré
lai trén bé mat luéng, déng tho1 bo phan
phun nim trichoderma hoat dong va phun
uét déu khom da bam trén bé mit ludng
két hop véi b phan xoi dat phia sau gitp
khém da bam sau khi phun duogc tron véi
dat tao diéu kién nam trichoderma hoat
dong t6t, phan huy khom nhanh. Méy hoat
d6ng nhu thé cho dén hét ludng khom, sau
d6 ngit truyén dong cét, bam, x4i dat va
tat may phun ndm cho may di chuyén vé
vi tri ban dau.

Théng sé ky thudt:

Bang 2. Thong sb k¥ thut cia may cat bam khom

TT  Thong so PVT Gia tri

1 Kich thuéc may (DxRxC) mm 3000x1000x1400
2 S6 ludi x6i céi 24

3 Bé rong x6i mm 800

4 Bé rong cit mm 800
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5 S6 dia bam

6 Sb dao bam

7 S6 dia cét

8 S6 dao cit

9 Cong suit dong co Honda
10 Nhién liéu str dung

11 Mirc ti€éu hao nhién liéu

12 Ning suat lam viéc

13 Luu luong phun ndm

14 Nong d6 ndm Trichoderma

15 S6 voi phun
16 Cong suat phun
17 Ap suat phun

dia 4
dao 32
dia 4
dao 24
Hp 21
xang 92
lit/h 5
ha/h 0,1-0,2
lit/ha 250
lit/ha 10
cai 1
Hp 1,3
mbar 4,0

Két qua khao nghiém may
Khao nghi€ém tinh tai: may ding yén tai

chd cho nguyén liéu khom vao bd phan
cat bam, két qua cho thay by phan cat bam

hoat dong tot, than 14 khom bi dap nat

nhiéu (95%), pha dugc gbc khom co duong

kinh tir 30 — 50 mm t6t, nhitng gc khom

c6 duong kinh lon hon 50 mm thuong bi
nghet do qua tai.

Hinh 11. Thir nghiém ¢d dinh cho bd phan cit bam

TAP CHi CONG NGHIEP NONG THON SO 49
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Khéo nghiém kha nang phan huy khom khi
phun ndm Trichoderma sau cét, bam (hinh
12) cho thay, khom tuoi da dugc may cat
bam khi phun nidm sau 5 ngay la than, 14
khom da héo hoan toan, sau 10 ngay phun

;.- I-. W F

khom bét dau giai doan phan huy va sau 15
ngay khom da phan huy hoan toan.

Khao nghiém thuc 1é & ruong khom trén
dia ban tinh Hau Giang:

Hinh 13. Khao nghi€ém may cat bam tai ruong khém ¢ Hau Giang

Qua két qua khao nghiém thuc té trén
rudng khém (hinh 13) cho thdy, may cat
bam khoém hoat dong tot khi vira di chuyén

may tir 0,1 — 0,2 ha/h.

gbc khom 1a khong co, ti 1& dap nat than
14 khom chiém hon 95%, do sau xo1 dat
la 100 mm, nang suat lam vi¢c thuc t€ cua
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Hinh 14. M6t sd hinh anh hoi théo va trinh dién may tai néng ho

Qua hoi thao va trinh dién may thuc té tai
dia phuong cung véi sy gép mat cuia So
Khoa hoc va Céng nghé Hau Giang, Uy
ban nhan dan xa Tan Tién va céc thanh vién
trong hop tac xa Nong nghiép — Thuong
Mai — Dich Vu Thanh Tién thudc ép Thanh
Quéi 1, xa Tan Tién, Tp. Vi Thanh tinh
Hau Giang cac dai biéu danh gia cao kha
nang lam vi¢c cua may tur bd phan cit,
bam, phun ndm va x&i dat. Tuy con mot
s6 han ché nhu may chua cit dugc nhiing
hang khom sat muong, kho quay dau &
nhitng 1iép c6 bé rong nho (<5 m), bd phan
cit chua tu diéu chinh tu dong 1én xuéng
theo dia hinh mit luéng dugc ma phai diéu
chinh bang tay quay ning ha gdy mét thoi
gian din dén ning sudt 1am viéc ctia may
chua dat nhu mong mubn. Mt khac, day
1a mau may déau tién va cung lic thuc hién
nhiéu chirc ning (4 trong 1) nén can khao

nghiém nhiéu lan, trdi qua nhiéu giai doan
cai tién maéi hoan chinh va dua vao thuc té
san xuat.

KET LUAN

May hoat dong tdt trén rudng khom, dat
cac yéu cau ky thuat trong viéc pha gbe
khom cii dé trong khom moi, bé rong cit 1a
0,8 m, ning suat may lam viéc tir 0,1 — 0,2
ha/h, thoi gian phan hiy khom sau 15 ngay
sau cit phun.

May c6 két cAu va nguyén 1y don gian, dé
st dung, phu hop véi cong nghé ché tao &
dia phuong.

TAI LIEU THAM KHAO

Food and Agriculture Organization of
the United Nations, 2020. Top 20 largest
pineapple producing countries in the world.
Ngay nhan bai : 23/03/2023

Nguwoi phan bién : TS D6 Hiru Khi — Hoi
Co khi nong nghi¢p VN
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NGHIEN CUU XAY DUNG QUY TRINH CONG NGHE SAN XUAT
CREAM MU U CHUA TINH DAU TRAM TRA VA TINH DAU TRAM GI0

DS. Bui Pac Thing®, DS. Nguyén Thi Minh Thu %, TS. Vii Thanh Thao 2,
KS. Bui Minh Tuan ®, CN. Van Bui Hong Trinh *

TOM TAT

Dau mir u d dwoc sir dung tir rat lau dé diéu tri cac bénh 1y vé da, givip lanh cdc vét thuwong va
sir dung trong diéu tri bong. Tinh dau tram tra va tram gié da dwoc chitng minh ¢6 hoat tinh
khéng khudn. Vi vdy viéc két hop tinh dau tram tra, tram gié véi dau mit u trong Cream mil u sé
givip lam lanh nhanh vét thwong va tang kha nang khéng khudn ciia Cream. Muc tiéu ciia nghién
cieu hudng dén dé Za Khao sat ti lé cua tinh dau tram tra va tram gié véi dau mir u dé cé hoat
tinh khang khuan tét nhat, sau do, tién hanh téi wu héa td dwoc s dung bao ché Cream mil u
bang phwong phdp dap iing bé mdt dé hinh thanh nén cong thire cho Cream Miy u; Nghién citu
quy trinh cong nghé va thiét bi dé san xudt san pham Cream Mt u theo céng thirc diege nghién
citu. Két qua nghién civu cho thdy phoi hop dau miv u 28%, tinh dau tram tra 1% va tram gié
9% cho hoat tinh khang khudn tot nhat. Két qua téi wu héa cdc ta dwoc trong céng thire bao ché
Cream mut u véi thanh phan hydroxyethyl acrylate 1g, PEG 600 stearate 3,95 g va cetyl alcohol
5,45 g trong 100 g Cream, dat ti 1é ikc ché vi khudn va ti 1é dong vét thuwong cao nhat. Két qua
nghién ciru cé thé dap iing dwoc cdc tiéu chi ma cong thire dé ra dé tao ra san pham dang my
phdam dwoe S6 y té tinh Long An cdp phép.

Tir khéa: Trich xuit ddu Mu u; Quy hoach thuc nghi¢m; Xay dung cong thuc kem Mu u;
Phuong phap dap tng bé mit.

DEVELOPING A TAMANU CREAM FORMULATION CONTAINING TEA
TREE AND CAJEPUT ESSENTIAL OILS

ABSTRACT

Tamanu oil has long been used to treat skin diseases, to help heal wounds, and to treat burns.
Tea tree and cajeput essential oils have been reported to possess significant antibacterial
activity. Therefore, the combination of tea tree, cajeput essential oils with tamanu oil in
tamanu cream will help heal wounds quickly and increase the antibacterial ability of this
cream. This study aimed to investigate the ratio of tea tree and cajeput essential oils to
tamanu oil for the best antibacterial activity; Carry out research on technological processes
and equipment to carry out the production of Cream Mui according to the researched
formula. Then, the concentration of excipients used in the tamanu cream was optimized by
the response surface method. The results showed that the combination of tamanu oil 28%,
tea tree oil 1% and cajeput essential oils 9 % gave the best antibacterial activity. The optimal
concentration of excipients in the tamanu cream formulation was hydroxyethyl acrylate 1g,
PEG 600 stearate 3.95 g and cetyl alcohol 5.45 g in 100 g cream, which have the highest
bacterial inhibitory rate and wound closure rate. The results of research on technological

1 Céng ty CH phan Nghién ciru Bao ton va Phat trién dugc liéu Dong Thap Mudi; 2Trung tim Khoa hoc cong nghé
Dugc Sai Gon; *Cong ty TNHH Duoc phém Duoc liéu Moc Hoa Tram
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processes have formed a combination of

equipment and machines that can meet the criteria set forth by the formula to create cosmet-
ic products licensed by the Department of Health of Long An province.
Keywords: Tamanu oil extraction; Experimental design; Tamanu cream formulation; Re-

sponse surface methodology.

1. PAT VAN PE

Dau Mu u di duoc sir dung tir 1au doi
trong y hoc dan gian dé diéu tri cac bénh
Iy vé da, gitip nhanh lanh vét thuong va
bong. Thanh phan chinh trong ddu Mu u
1a céc triglycerid, gdm: palmitic (16,5%),
stearic acid (30,2%), oleic acid (23,6%),
linoleic acid (25,5) . Dau Mu u ciing chira
mot s6 hop chét tan trong ethanol (chiém
20%) 1a cac chat chuyén hoa thir cap co ban
chat 1 neoflavonoid va pyranocourmarin
23, C4c hoat tinh duogc Iy cua dau Mu u da
dugc chimg minh 13 tinh chdng oxy hoa,
tinh khang khuan, tinh khang viém va kha
ning lam nhanh lanh vét thuong. Dau Mu
u thé hién kha ning tc ché vi khuin giy
nhiém trung da, dic biét trén cac ching vi
khuan gram dwong hiéu khi nhu S. aureus,
B. cereus, S. epidermidis, S. haemolyticus.
4. Ansel va cong sy (2016) tién hanh nudi
cdy 16p don fibroblast va keratinocyt trén
dia cytoselect 24-giéng trong thir nghiém
1am lanh vét thuong, dé tao 16p phan cach
tiéu chuan 0,9 mm. Nhii twong chira dau
Mu u (6 céc ty 1¢ 1/400 — 1/100) duogc so
sanh kha ning 1am ting sinh t& bao thu
nghiém voi vitamin C (25 pg/ml) bang
cach theo ddi qua trinh 1ap day khoang k&
theo thoi gian thuc. Két qua cho thiy, nhil
tuong chira dau mu u c6 kha ning lam ting
tbc qua trinh phan bao trén ca hai dong té
bao so véi nhom ddi chiéu st dung vitamin
C. Ngoai ra, nghién ctru cling nhan thay
luong glycosaminoglycan va collagen (1a
cac chat nén mo lién két) sinh ra boi cac
té bao fibroblast va keratinocyt ting 10 —

40% so vo1 nhom ching, phu thudc vao
ndng do va thoi gian G ctia nhil twong chia
dau Mu u 5. Trén cac md hinh vét thuong
in vivo, ddu mu u va cac thanh phan tir n6
cling thé hién kha nang lam nhanh lanh vét
thuong. Nghién cru ctia Nguyén va cong
su d4 ching minh thanh phén calophyllolid
tir ddu mu u c6 kha ning lam giam qua
trinh hinh thanh mo se¢o va lam nhanh lanh
vét thuong trén mo hinh chuot 8.

Tram gié va Tram tra va duoc trong
nhiéu & ving Pong Thap Muoi, véi tinh
dau Tram tra c6 ham lugng terpinen-4-ol
trén 40%, tinh dau Tram gié c6 ham luong
cineol trén 38%. Nhiéu nghién ctu da
cong bd vé tinh khang khuén cua tinh dau
tram. Cuong va cong su (1994) da chirng
minh tinh diu Tram gi6 ¢ Viét Nam
c6 kha nang khang S. aureus va E. coli,
trong do6 cineol va terpinolene c6 kha nang
khang khuan tt 7. Dich chiét cia Tram gi6
trong nghién ctru cia Al-Abd va cong su
c6 kha nang khang B. cereus, S. aureus, va
S. epidermidis 8 Nghién ctru ctia Carson
va cong su (2006) cho thiy tinh diu Tram
tra c6 kha nang doi khang véi vi khuan
gay bénh ca gram am va gram duong nhu
Acinetobacter baumannii, E. coli, Bacillus
cereus, S. aureus, P. vulgaris... v&i néng do
trc ché tdi thiéu (MIC) thay d6i khi ngudn
tinh dau st dung khac nhau ° Véi cac
co s khoa hoc vé kha nang lam lanh vét
thuong ctia ddu mu u va kha ning khang
khuan cua tinh ddu Tram, nghién ctru nay
huéng dén viéc bo sung tinh dau Tram tra
va Tram gi6 vao Cream Mu u nham ting

TAP CHi CONG NGHIEP NONG THON SO 49 73



KHOA HOC -

CONG NGHE

kha niang khang khuan va lam lanh vét
thwong cua Cream.
2. Vit liéu nghién ciru:

Vat ligu: Tinh dau tram tra va tinh
dau tram gi6, dau mu u do Coéng ty CP
Nghién ciru bao ton va Phat trién dugc liéu
Pong Thap Mudi cung cap.

Chung vi sinh vat tht nghi¢m
Staphylococcus aureus ATCC 29213,
Pseudomonas aeruginosa ATCC 27853
do Labo Cong nghé sinh hoc Duoc,
Sapharcen cung cép.

Thiét bi thuc nghiém cia Cong ty
TNHH Dugc phiam Duogc liéu Moc Hoa
Tram phuc vu cho san xuét thur nghiém
hoan thién cong nghé san pham.

3. Phuwong phap nghlen curu:

3.1 Xac dinh ty 1¢ phoi hop cia tinh diu
tram tra va ddu mu u dva trén kha nang
khang khuan

Kha ning khang khuan cua tinh dau
tram tra phéi hop véi ddu mu u duoc dinh
tinh bang phwong phap khuéch tan trong
thach. Ching vi khuan thir nghiém S
aureus ATCC 29213, P. aeruginosa ATCC
27853 trén moi truong thach MHA duoc
pha loang trong NaCl 0,9% dé dat mat do
1 - 1,2x10® CFU/ml. Trai ting chung vi
khuén chuén bi 1én moi truong MHA. Dat
dia gidy duong kinh 6 mm trén ban thach.
Tinh déu tram tra 0,5, 1 va 1,5% duoc phéi
hop v6i diu mu u 24, 26, 28% pha trong
dung méi DMSO va 0,01% Tween 80
dugc nho truc tiép 1én dia gidy véi luong
30 pl/dia. U hop thach 37°C trong 24 gio.
Tinh dau phdi hop véi dau mu u co kha
ning khang khuan khi xung quanh 16 c6
vong khang khuan °
3.2 Xac dinh ti 1¢ diét khuin ciia Cream
Mu u

Thr nghiém duoc thuc hién dua trén

tai liéu tham khao ASTM 1054 ', ASTM
1174 2. Trong d6, ching vi khuan thir
nghiém S. aureus ATCC 29213 trén moi
truong thach MHA dugc pha loang trong
NaCl 0,9% dé dat mat d¢ it nhat 10° CFU/
ml. Thém 100 pL cua mdi huyén phu vi
khuan vao ong chtra 10 ml nuéc rira tay. U
cac ong mau chira vi khuan va nuéc rira tay
¢ nhiét do phong trong 30 glay Xéc dinh
luong vi khuan con 1a1 trong mau thir bang
phuong phap dém song trén moi truong
MHA. Lip lai ba lan d6i véi mdi ching
vi khuan thu nghiém. Thyc hién tuong tu
véi mau ching 4m thay 10 ml nudc rira tay
bang 10 ml NaCl 0,9%.
3.3 Xac dinh ti 1¢ 1am lanh vét thwong
cua Cream Mu u

Chudt & cac 16 tht nghiém dugc
gdy mé bang avertin 2,5% (1,25 g
tribromoethanol pha trong 2,5 ml 2-methyl-
2-butanol, pha loang v&i thanh 50 ml véi
nuéc khir khodng), tiém phic mac véi lidu
0,015 ml/g thé trong chudt. Chudt sau khi
gdy mé dugc cao 16ng & lung phan gan
phia dudi chudt, sat tring bé mat da voi
con 70%, dung kéo nhon tao vét thuong
mat da c6 duong kinh 10 - 12 mm, vét
thuong sau khi tao phai du sau qua 16p co
panniculus carnosus. Chuot sau khi gay
vét thuong duoc chia ngiu nhién thanh
cac 16 (mdi 16 6 chudt): Lo sinh 1y: gay vét
thwong mat da c6 duong kinh 12 mm trén
lung, boi glycerin. L6 thir b6i Cream mu
u — tinh diu tram: giy vét thwong mat
da c6 dwong kinh 12 mm trén lung, béi
Cream mii u — tinh dau tram. Mot ngay
sau khi gy vét thuong chudt s& duoc boi
Cream Mu u vo6i lugng 0,2 g Cream/chudt/
lan, ngay 2 lan trong 10 ngay.

Quan sat vét thuong ctia chudt va
do dién tich vét thuong vao ngay tha 10.
Tinh ti 1¢ lanh vét thwong theo cong thirc:
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% lanh vét thuong =(S, -S)/S.. S dién
tich vét thuong ban dau, S,: dién tich vét
thuwong tai thoi diém do. So sanh téc do va
mitc do hdi phuc gitta cdc nhom thir voi
nhau va voi nhém déi chimg.
3.4 T6i wu héa cac ta dwoce sit dung
trong Cream M u — tinh dau tram bing
phwong phap dap ing bé mit (RSM)
Dua trén két qua thir nghiém kha
ning khang khuan cua tinh dau tram va
kha ning lam lanh vét thuong cia dau
Mu u, ti 16 ddu Mu u va tinh dau tram s&
duoc ¢b dinh. Dé tao kha nang bam dinh
trén nén vét thuong ciing nhu tinh chit
dé rira, thuan loi cho viéc cham séc vét

thuong. Ché pham sé& duoc bao ché ¢ dang
Cream dau/nuéc véi hdn hop chat nhii hoa
hydroxyethyl acrylate/ PEG 600 stearate.
Pha dau chtra cetyl alcohol gitp hd trg
nhil hoa va tao thé chat phu hop. Thanh
phan ciia Cream Mu u va tinh dau tram
goém: dau mu u, glycerin, tinh dau tram tra
va tram gio, cetyl alcohol, hydroxyethyl
acrylat, PEG 600 stearat, 1,2-hexadiol. Ty
1¢ cac ta dugc gdom hydroxyethyl acrylate,
PEG 600 stearate va cetyl alcohol duoc
chon 1am bién doc 1ap. Cac muc khao sat
ctia bién doc 1ap xi va bién phu thudc yi
dugc trinh bay trong bang sau:

Bang 1. Cac bién déc ldp va phu thuoc de xdy dung mo hinh thyc nghiém

Loai ta duwgc | Cac mirc khao sat . £ Gia tri can toi
Dai luwgng toi wu (y;)
(x) (gam) wu
xp - Cetyl|, y1 - b6 dan mong coa |
alcohol 357 ché pham (cm?) 6-10
Xp- \ \
Hydroxyethyl |0,5—1-1,5 v, Ty 18 diét khuan (%) %Et‘“g cao cang
acrylate
x; -PEG 600 2355 y3-Ty 1€ lanh vét thuong | Cang cao cang
sterat ’ trén m6 hinh chudt (%) | tot

M6 hinh thyc nghiém dugc thiét ké
bang phan mém Design Expert® 12.0.0
(Stat Ease) theo m6 hinh dap tng bé mit
Box-Behnken dé thu dugc 15 cong thiic,
trong d6 c6 3 thi nghiém trung tam. Céc
cong thirc nay duoc bao ché theo cting mot
quy trinh v6i1 lugng céac ta dugce tuong ing
v6i bién doc lap (x1) thay doi, cac thanh
phan khac dugce giit ¢d dinh, nude cit dugc
thém vao vura du 100 g. Sau khi xac dinh
gia tri cua cac bién phy thudc yi tmg véi
tung cong thirc, dir li€u thu dugc s€ dugc
stt dung dé phan tich méi lién hé giira xi
va yi bang phan mém Design Expert, tir
do xac dinh cong thirc Cream voi ty 1€ céac
ta dugc toi wu ing véi cac gia tri yi mong

mudn. Tién hanh bao ché 3 16 (100 g/16)
dua trén cong thirc toi wu va xac dinh cac
tinh chét yi twong Gng. Sau cung, cac gia
tri yi thuc nghi¢m s€ dugc so sanh véi gid
tri du doan .
4. Két qua nghién ciru
4.1 Két qua nghién ctru xdy dung cong
thire san pham Cream Mu-U:
4.1.1 Xac dinh ty 1¢ ph01 hgp cua tinh
diu tram tra va diu mu u dya trén
kha ning khang khuan

Tinh dau tram tra va ddu mi u c6 3 ti
1¢ khao sat. Phéi hop 3 ti 18 véi nhau c6 9
cong thure khao sat. Danh gia ti ¢ khang
khuan cua 9 cong thirc nhu sau:
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Bang 2. Két qua thir nghiém kha ndng khdng khudn ciia Cream mu u khi thay d6i ti 16

tinh dau tram tra va dau mu u

Tinh dau tram tra Pwong kinh vong DPwong kinh vong
va dau mi u khang khuin khang khuin
(%kl/%KI) cuaa S. aureus(mm) cia P. aeruginosa (mm)

0,5-24 8,7 -

0,5-26 8,8 -

0,5-28 9,0 -

1-24 9,3 7,8
1-26 9,4 7,9
1-28 9,6 8,5
1,5-24 9,5 8,1
1,5-26 9,6 8,3
1,5 -28 9,8 8,4

Két qua khao sat cho thiy khi ting
ndéng do6 tinh dau tram trong cong thirc
gitip cai thién kha nang khang khuan cia
Cream mi u, nong dé ddau mii u ting ciing
gilip cdi thién kha ndng khdng khudn
trong Cream mu u. Két qua & ndéng do
dau mu u 26-28% va tinh dau tram tra
1% va 1,5% c6 kha nang khang khuan t6t
nhat. Do gia thanh cta tinh dau tram tra
cao hon diu mu u, nén khi so sanh hiéu
qua khang khuan, nhom nghién ciru lya

chon ti 1¢ tinh dau tram tra va dau mu la
1% va 28% cho thir nghiém tiép theo.
4.1.2 Xac dinh ty 1¢ phoi hop ciia tinh
diu tram gié va dau mu u dya trén kha
nang khang khuan

Sau khi khdo sat ti 1& dau mu u va
tinh dau tram tra trong ché pham Cream,
nghién ctru tién hanh khao sat ti 1¢ tinh
dau tram gi6 trong Cream mu: u. Nong do
tinh dau tram gi6 trong cong thirc khao
sat 1an lugt 1a: 3%, 6%, 9% va 12%.

Bing 3. Két qud thir nghiém khd ndng khing khuin cia Cream mu u

khi thay déi nong d¢ tinh dau tram gié

Tinh diu tram Puwdong kinh vong khang Pudng kinh vong khang

gio (%okl/%Kkl) khuin cta Staphylococcus khuén cia Pseudomonas
(mm) (mm)

3% 9,7 8,6

6% 9,8 8,7

9% 10,5 8,9

12% 10,5 8,9

Két qua khao sat cho thdy khi ting
ndng d6 tinh diu tram gid trong cong thirc
gitip cai thién kha ning khang khuén cta
Cream mui u. Két qua & nong dé tinh dau
tram gio 9% va 12% co kha nang khang
khudn tot nhat. Do dé khi tinh todn vé
mdt chi phi va hiéu qua khdang khudn,
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nhom nghién citu lya chon ti Ié tinh dau
tram gié la 9% dé b sung vao cong thire
cua Cream mu u.

4.1.3 Téi wu hoéa céac ta duoc sit dung
trong Cream Mu u — tinh diu tram bang
phwong phap dap ng bé mit (RSM)
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Bang 4. Két qua khdo sat anh huéng ciia cdc cong thire bao ché Cream Mii u

Doi voi do dan mong

Y3
Cong Cetyl Hydroxyethyl PEG 600 AY 1‘ . ¥2 .., | Til¢ dong
thuc | alcohol (g) | acrylate (g) Stearate D(.)’dan Tile diet vét thuwong
(2 mong | S. aureus (%)
1 3 0,5 3,5 11,8 53,78 46,76
2 7 0,5 3,5 8 45,67 42,02
3 3 15 3,5 6,6 52,73 45,82
4 7 15 3,5 4,7 78,91 58,22
5 3 1 2 7,1 55,21 48,04
6 7 1 2 59 59,07 51,49
7 3 1 5 7,6 62,4 54,46
8 7 1 5 53 76,61 67,16
9 5 0,5 2 11 52,93 45,99
10 5 15 2 5,7 63,27 55,24
11 5 0,5 5 8,1 59,53 53,21
12 5 1,5 5 54 81,38 72,32
13 5 1 3,5 7 86,21 77,24
14 5 1 3,5 6,7 87,08 78,12
15 5 1 3,5 7 85,12 76,34

Poi v6oi do dan méng

Két qua khao sat 6 dan mong cua
Cream Mii u cho thdy d¢ dan mong phii
hop voi mo hinh bdc 1 (Linear), voi gid
tri p la 0,0001, khdc biét cé y nghia thong
ké. Két qua phan tich Anova ciia mé hinh
béc 1 cho thdy gid tri R? cia md hinh la
0,8366, voi gia tri R? hi¢u chinh 1a 0,7921

gan vé6i gia tri R? du doan 13 0,6559 véi
khac biét nho hon 0,2.

Hai yéu t6 anh hudng c6 ¥y nghia
thong ké do dan méng ctia mau la: cetyl
alcohol va hydroxyethyl acrylate (p<
0,05), trong khi d6 PEG 600 stearate anh
huong khong c6 ¥ nghia thong ké 1én d6
dan méng cua Cream.

Bdng 5. Két qua phan tich Anova dnh hieong ciia cdc chat lén dé dan mong ciia Cream Mii u

TAP CHi CONG NGHIEP NONG THON SO 49

Sum of Mean F-

Source Squar es df Square | value p-value
M odel 45,97 3 1532 |18,78 | 0,0001 significant
A-Cetyl alcohol 10,58 1 /10,58 |12,96 | 0,0042
B-Hydroxyethyl acrylate | 34,03 1 (34,03 |41,7 |<0,0001
C-PEG 600 Stearate 1,36 1 11,36 1,67 | 0,223
Residual 8,98 11| 0,8161
Lack of Fit 8,92 9 10,9908 | 33,03 | 0,0297 significant
Pure Error 0,06 2 10,03
Cor Total 54,95 14
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Véi 2 td dugc cetyl alcohol va
hydroxyethyl acrylate, khi ting néng do
cua ta dugc lam giam do dan moéng cua
Cream vé khoang 4-5 cm. Su thay doi

Factar Codimg; Actual

D dam mong fom)

«7 [ =

Wil=A
el

Actuad Factor
L =335

3 o g

néng d6 hydroxyethyl acrylate lam anh
huong dén d6 dan mong nhiéu hon so voi
cetyl alcohol.

A0 Srfa

Hinh 1. P6 thi twong tac cia lwong cetyl alcohol va hydroxyethyl acrylate dén dé dan
mong cua Cream

Phuong trinh hdi qui cua dap Gng nhu
sau:

Do dan mong (cm) = 15,15 + 0,89B —
0,575A - 4,125B - 0,275 C.

Véi A, B, C 1a cac bién sb dai dién
lan luot cho cac yéu td cetyl alcohol,
hydroxyethyl acrylate va PEG 600
stearat.

Poi véi kha ning e ché vi khuin

Khao sat % wc ché vi khuan cia
thr nghiém phu hop véi mé hinh bac 2
(Quadratic model), voi gia tri p 14 <0,0001,

khac biét c6 y nghia thong ké. Két qua phan
tich Anova ctia mé hinh béc 2 cho thay gia
tri R? cila mo6 hinh 1a 0,9993, véi gia tri R?
hiéu chinh 13 0,9981 gan véi gia tri R>dy
doan 1a 0,9985 vo1 khac biét nho hon 0,2.

Kha ning &rc ché vi khuan cua cac
mau thtr chju anh hudng cta ca 3 ta dugc
theo bac 1 cling nhu bac 2 voi gia tri p
<0,004, diéu nay chung to thay doi ta
duoc anh hudng dén viée phan tan va tac
dong cua tinh dau tram trong mAu thir 1én
vi khuan.

K o wheoked iy E tpsia

iyl aoriaie g 7RG 400 Meanriv i3

Hinh 2. D6 thi dnh hiedng cia cdc yéu té thir nghiém dén khd ndang ik ché vi khudn
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Bang 6. Két qua phan tich Anova anh hudng ciia cdc chdt 1én kha nang ke ché vi khudn

Sour ce gugrl df Sl\qglueg:le F-value | p-value
M odel 2861,98 |9 | 318 824,29 | <0,0001 | significant
A-Cetyl alcohol 163,26 |1 | 163,26 | 423,2 < 0,0001
B-Hydroxyethyl 5181 |1 |5181 |1342,98 | < 0,0001
acrylate
C-PEG 600 Stearate 30554 |1 |30554 | 792 < 0,0001
AB 29395 |1 |293,9 |761,96 |<0,0001
AC 26,78 1 26,78 |6942 0,0004
BC 33,12 1 [3312 |8585 0,0002
A2 79349 |1 |793,49 |2056,83 | <0,0001
B2 693,47 |1 |69347 |1797,57 | <0,0001
C2? 24553 |1 | 24553 | 636,44 | <0,0001
Residual 1,93 5 10,3858
Lack of Fit 00001 |3 |0 0 1 not
significant
Pure Error 1,93 2 10,9644
Cor Total 2863,91 | 14

D6 thi cho thdy ¢ ndéng do cetyl
alcohol va hydroxyethyl acrylate thay doi,
kha ning dan moéng cua miu thay doi va
dan dén kha nang khuéch tan cua tinh dau
giam vi vay phan trim @c ché vi khuan
thay d6i. Kha ning {rc ché vi khuan cao
nhat khi néng d6 cia 2 ta duoc nam gan
diém trung tam.

Tuong ty d6 thi trong hinh trén
cho thiy khi ting nong do cia PEG 600
stearate va hyroxyethyl acrylate dong thoi
cling 1am ting kha ning (e ché vi khuan

W e chd )

2567 [ =7 o=

Hi =8
HE = T

Agtiual Factor
o ERLE

clia mau thu, trong d6 & cac nong do cang
gan diém trung tdm c6 hoat tinh cang cao.
Phuong trinh hoi qui cta dap tng
nhu sau:
% e ché = -75,13 + 27,32A + 69,44B +
21,34C + 8,57AB + 0,86AC + 3,84BC -
3,66A% -54,82 B? - 3,62 C?
Véi A, B, C 1a cac bién sb dai dién
lan lugt cho cac yéu t6 cetyl alcohol,
hydroxyethyl acrylate va PEG 600

stearat.

Hinh 3. 6 thi twong tdc ciia lwong PEG 600 stearate va hydroxyethyl acrylate danh
hwong den kha nang wc ché vi khuan cua Cream mu u — tinh dau tram
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4.1.4 P6i voi ti 18 1am lanh vét thuwong
ctia miu thir

Kha ning lam lanh vét thuong trén
mo hinh chudt phu hgp véi moé hinh bac 2
(Quadratic model), véi gié tri p 1a 0,0001,
khac biét c6 y nghia théng ké. Két qua phan
tich Anova ciia md hinh bac 2 cho thay gia
tri R? ciia mo6 hinh 1a 0,9855, véi gia tri R?

hiéu chinh 14 0,9595 gan véi gia tri R2du
doan 1a 0,7783 vé1 khac biét nho hon 0,2.

Ti 18 1am lanh vét thuong ciia cac mau thi
chiu anh hudng cua ca 3 ta4 dugc theo bac
1 cling nhu béc 2, trong d6 hai ta dugc anh
hudéng chinh theo bac 1 la Hydroxyethyl
acrylate va PEG 600 Stearate, trong khi
Cetyl alcohol anh hudéng chinh theo bac 2.

Badng 7. Két qua phdn tich Anova anh hwdng cia cde chdt 1én ti 16 lam lanh vét thiong

Sum of Mean F-
Source df p-value
Squares Square | value
Model 2226.28 | 9 247.36 | 37.87 |0.0005 | significant
A-Cetyl alcohol 70.86 1 70.86 |10.85 |0.0216
B-Hydroxyethyl | 53784 |1 |237.84 |3642 |0.0018
acrylate
C-PEG 600 Stearate | 269 1 269 41.19 |0.0014
AB 73.44 1 73.44 11.25 | 0.0203
AC 21.39 1 21.39 |3.28 0.1301
BC 24.3 1 24.3 3.72 0.1116
<
Az 854.8 1 854.8 |130.88 0.0001
B2 70448 |1 704.48 | 107.86 | 0.0001
C? 167.26 1 167.26 | 25.61 | 0.0039
Residual 32.66 5 6.53
Lack of Fit 3107 |3 |1036 |1308 |00719 |
significant
Pure Error 1.58 2 0.7921
Cor Total 2258.94 | 14

Véi 2 ta dugc Hydroxyethyl acrylate
va PEG 600 Stearate vira anh huong bac 1
va anh huéng bac 2 1én ti 16 1am lanh vét
thuong nghia 1a khi ting nong do cia ta
dugc ¢ anh huong tich cyc dén ti 16 1am
lanh vét thuong, nhung néu ting qué cao s&
lam cho tinh dau va ddu mu u khé phan tan

dan dén 1am giam ti 1& lam lanh vét thuong.
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Hinh 4. D6 thi twong tdc ciia lwong cetyl
alcohol va hydroxyethyl acrylate anh
hwong dén ti 1¢ lam lanh vét thwong ciia
Cream mix u — tinh dau tram

TAP CHi CONG NGHIEP NONG THON SO 49



KHOA HOC - CONG NGHE

Phuong trinh héi qui cia dép tmg
nhu sau:

% lanh vét thuong= -95 ,22 +32 ,54A + 88
,48
-55,25 B* -2,99C?

Véi A, B, C la cac bién so dai dién
lan lugt cho cac yéu to cetyl alcohol,
hydroxyethyl acrylate va PEG 600
Stearate.

V61 ham muc tiéu trong thir nghiém
nay la do dan mong trong khoang tur

B + 17,66 C + 4,29AB - 3,80A?

6,5 — 7,5 cm, kha nang wc ché vi khuan
cao nhat, ti 1& 1am lanh vét thuong cao
nhat, nong d6 cua ta dugc trong phan
duy doan diém ciia phin mém nhu sau:
Nong do cetyl alcohol 1a 5,47 g/100
g Cream, hydroxyethyl acrylate 0,98
g/100 g Cream va PEG 600 stearate la
3,94 g/100 g Cream M u. Vi cac gia tri
t6i uu nay, dé dan mong la 6,86 cm, kha
nang trc ché vi khuan 87,32% va ti 1& lam
lanh vét thuong 1a 14 78,13%.

Ta T

Hinh 5. Nong do cua cac ta duoc theo du doan diém toi wu cua phan mém

Cong thic dy doan tdi wu nay dugc
danh gia bang céach 1ap lai 3 lan thu dugc
két qua voi do chinh xac kha cao. Vay

sau khi t61 wu hoa nong do 3 ta duoc st
dung, cong thirc bao ché Cream mu u —
tinh dau tram nhw sau:

Bang 8. Cong thirc san pham Cream Mii u

TT Thanh phan Khoi lwong (g/100 g)
1 | Nudc cat 45

2 Glycerine 6

3 Hydroxyethyl acrylate 1

4 PEG 600 stearate 3,95

5 Cetyl acohol 5,45

6 Calophylum inophyplum Qil 28

7 Melaleuca Alternifolia oil 10

8 1,2-Hexanediol 0,6
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4.2 Két qua nghién ciru xdy dung quy
trinh cong nghé va thiét bi tao ra sin
phim Cream Mu u

4.2.1 Quy trinh thuc hién diéu ché trong
mdy tron chdn khong:

Khtr 6 xi trong qua trinh nhii hoa: Khtr
oxy 14 loai bo oxy ra khoi hé thong tron dé
ngin chin sy phan hily ctia cac thanh phan
nhay cdm va cdc phan Uing khong mong
mudn trong qua trinh trén. Oxy ciing ¢o
thé thuc day su phat trién cua vi sinh vét
tron 14n trong san pham. Say chan khong
trong qua trinh san xuat: Do am va dung
moi duge day ra bai nhiét tao ra boi chan
khong & ap suat thap. Vi trang thai chan
khong, cac nguyén liéu co thé thay doi vé

Bdng 9. Bang phdn bé khoi lirong

mat trang thai vat Iy — tir dang long dang
sét, tor dang sét sang dang dac sét. Cac
dung moi dugc hut ra bang chan khong dé
dang co dic va thu giit. Tranh nhiém khuan
chéo trong qua trinh san xuét va dé& dang
xt 1y vé sinh sau khi qua trinh san xuat
hoan thanh may nhii héa my pham

Trong diéu kién chan khong, chét
long va chét bot co thé duoc hiit vao thong
qua phéu phu trén nap bon. diéu nay giup
bot duoc khuéy déu va w6t nhanh hon, rat
ngan thoi gian san xudt va tiét kiém duoc
chi phi vé dién ning tiéu thu.
Thye hién ap dung bing phan b khdi
lwong dé diéu chinh vao san pham khi
sdn xuat

Pha | STT Thanh phin nguyén li¢u Kh(}lklgu)’q’ng

1 | Nuéc cit 47

A 2 Glycerine 6
3 Hydroxyehyl Acrylate 0.8
4 PEG - 600 Stearate 3.6

B 5 Cetyl acohol 4
6 Calophyllum inophyllum ail 28
7 Melaleuca Alternifolia Essential oil 10

C 8 1,2 — Hexanediol 0.6

Tong khdi lwong: 100

Céc budc tién hanh:

+ Budc 1: Pha A: 1+2+3 tron déu, cho vao
may dong hoa 15 phit.

+ Budce 2: Pha B: 4 v6i 5, 6 va 7. Tiép tuc
cho vao may ddng hoa 15 phit.

+ Budc 3: Cudi cung cho 8 vao tron déu
15 phut.

+ Budc 4: Chiét rot, dan nhan thanh pham.
St dung thiét bi may tron nhii héa cong
sudt 100kg / mé véi thong s6 k¥ thuat thoi
gian 45 phut, nhiét d§ 55° - 65°.

4.2.2 So sanh két qua cream nguyén
liéu diu mu u tinh ché — tinh dau tram
tra dwgc 1am bing may hién dai va lam
b%mg tay
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Bdng 10 Bdng so sanh két qua trén dé chon quy trinh

Mav trén cAm ta May nhii héa 10L May nhii héa chan
) y e Y| ciiacong ty TNHH | khéong 100L ciia cong
Phwong phap Bosch , Pz . ;2 X
MFQ22100S co khi ché tao may ty TNHH co khi ché
Bao Vinh tao may Bao Vinh
¥
Hinh anh
Thé trang | Khéng dong nhat, | _ x . N Lo
cream bi von, dic bong nhat, dac bong nhat, mém, min
Tong thoi gian . . ,
van hanh méy 120 phat 30 phut 45 phuat
Ma4v trén cim ta May nhii héa 10L May nhii héa chan
. yue Y| ciiacong ty TNHH | khéng 100L ciia cong
Phwong phap Bosch , T X . ;1 X
MFQ22100S co khi ché tao may ty TNHH co khi che
Bao Vinh tao may Bao Vinh
g‘ig'rft dovathol | s diduchinh | Diduchinhdd dang | Didu chinh dé dang
Hiéu suat t6i da | 3kg 10 kg 100 kg
gﬁhm bao  v¢ Thip Tuong ddi Rét cao
Nhéan cong 2 NnQuoi 2 NQuoi 1 nguoi
Hao hut 1% 0.3% 0.03%

Hinh 6. Cac lo Cream mu u dwoc tao thanh
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San pham nhil hoa tir may tao san
pham 100L dat chat lwong tot nhat trong
ba phuong phap thir nghiém vé tiéu chi
dam bao vé sinh, ty 1¢ hao hut thanh pham.
Véi phuong phép ché bién duoc chon thi
viéc dap tmg theo tiéu chuan cong bd my
pham theo Phiéu cong bd sb: 1357/22/
CBMP_LA, ngay 06/05/2022 do S& Y Té
Tinh Long An.

Két qua khao st cho thay khi tang
nong do tinh dau tram gio trong cong thirc
gitip cai thién kha ning khang khuan ciia
cream mu u. Két qua & nong do tinh dau
tram gi6é 9% va 12% c6 kha nang khang
khuan t6t nhat. Do d6 khi tinh toan vé mat
chi phi va hiéu qua khang khuan, nhém
nghién ctru lya chon ti 1€ tinh dau tram gid
12 9% dé b6 sung vao cong thirc cia Cream
mu u.

5. Két ludn

Nghién cuou da khao sat dugc ti 1€
dau mu u phdi hop véi 2 tinh dau tram
tra va tram gi6 cho hoat tinh khang khuan
t6t. Cong thic t6i wu héa dé bao ché cua
Cream mu u cho hoat tinh khang khuan va
kha nang lam lanh vét thuong tét, diéu nay
g6p phan cho viéc tao san pham Cream mu
u gitip tri bong cling nhu cac bénh 1y vé da.

Nghién ctru da xay dung dugc quy
trinh cong nghé san xuat san pham Cream
Mu u, hinh thanh dugc day chuyén thiét bi
san xuat dugc Cream Mu u dat chit luong
theo tiéu chuan cong bd my pham theo
Phiéu cong bd sb: 1357/22/CBMP_ LA,
ngay 06/05/2022 do S6' Y Té Tinh Long
An cép.
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Ngay nhan bai: 10/4/2023
Ngudi phin bién: TS. Nguyén Vin Doan
- Ho1 Co khi ndng nghiép Viét Nam
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MOT SO HOAT DONG CUA HOI CO KHi NONG NGHIEP VIET NAM NAM 2023

- Thue hién cong vin s6 28/HCKNNVN
ngay 09/12/2022 vé viéc chuén bi té chirc
Pai hoi Hoi Co khi NNVN, cac Phan hi
da to chirc dai hoi danh gia cong tac hoat
dong nhiém ky vira qua, bau Linh dao
Phéan hdi khéa méi, dé cir, ing cir ngudi
vao Ban chip hanh Hgi khéa téi va cir
dai biéu di duw Pai Hoi TW Hi. Pén thoi
diém 21/6/2023 da c6 cac Phan hdi sau
to chirc dai hoi :

1. Phan hoi doc lap

2. Phan hoi T.P HCM va mién Pong
nam b

3. Phan hoi Khoa Co dién - Hoc vién
nong nghiép VN

4. Phan hdi Pong bing song Ciru Long
5. Phan hdi Mién Trung - Ty nguyén

6. Phan hdi truomg cao ding co dién
Phu tho

7. Phan héi quan ly

DUGI BAY LA DANH SACH BCH CAC PHAN HOI DA BAI HOI
VA MOT SO HINH ANH CAC PHAN HOI BA BAI HOI

I. Phan héi doc lap:

' DANH SACH
BAN CHAP HANH PHAN HOI CAC HOI VIEN POC LAP
( Kém theo Quyét dinh s6 02/QD/HCKNNVN ngay 20/3/2023)

TT Ho va tén Dia chi Chu thich
1 Nguyén Can Cong ty TNHH KHCN San Pham Viét Ch. tich PhH6i1
2 | Nguyén Duy Tién | Pho CT hoi KH CK Hai Duong Pho6 CT PhHG1
3 | Tran Quang Thiéu | Cong ty diét chudt. Quang Thiéu Ph6 CT PhHoi
4 | Nguyén Vin Ban | Cong ty TNHH may NN va khuyén nong Ha Noi | UV BCH PhHoi
5 Ta Hanh Trudng Cao dang nghé CKNN Vinh Phiic UV BCH PhHbi
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IL. Phan hdi Tp HCM va mién Pong Nam b :
DANH SACH
BAN CHAP HANH PHAN HOI T.P HO CHI MINH VA MIEN BONG NAM BO
( Kém theo Quyét dinh s6 07/QD/HCKNNVN ngay 8/4/2023)

TT Ho va tén Pon vi cong tac Chirc vu
1 Nguyén Hay Truong PH Néng 1am t.p H6 Chi Minh Chu tich
2 Nguyén Huy Bich Truong DPH Néng 1am t.p H6 Chi Minh Pho chu tich
3 Nguyén Vian Lanh Truong DH Néng 1am t.p H6 Chi Minh Thu ky
4 Pham Vin Tén Phan Vién CDNN va CNSTH Uy vién
5 | Nguyén Thanh Nghi Truong DH Néng 1am t.p H6 Chi Minh Uy vién

I11. Phan héi khoa Co dién — Hoc vién nong nghi¢p VN:

BAN CHAP HANH CUA PHAN HOQI CO KHIi - HQC VIEN NONG
NGHIEP VIET NAM (2023-2025)
( Kém theo Quyét dinh sé 32/QD/HCKNNVN ngay 12/6/2023)

TT Ho va tén Chirc vu va don vi cong tac Chirc danh
1 [TS. Nguyén Chung|Pho Bi thu Chi bo, Pho truéng khoa Co - | Cha tich
Thong bién, Pho trudng bd moén Co hoc ki thuat
2 | TS. bang Ngoc Danh Pho truong b mon Pong luc Uy vién
ThS. Nguyén  Hitu|Pho truéng bd mon Cong nghé co khi Uy vién
Huong
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PGt

IV. Phan hdi Pong bing song Ciru long :
BAN CHAP HANH CUA PHAN HQI CO KHIi - HQC VIEN NONG

NGHIEP VIET NAM (2023-2025)
( Kém theo Quyét dinh s6 32/QD/HCKNNVN ngay 12/6/2023)

TT Ho va tén Chire vu Co quan Dién thoai | Chirc danh
1 | TS.Lé Vin Banh Nguyén Cuc Cuc ché bién, |0913870204 | Chu tich
trudng thuong mai
NTS va NM
2 | TS. Hoang Béc Qudc | Nguyén truéng | Vién laa 0918541935 | Pho Chu
B mon DBSCL tich
3 |KS.Lé Thanh Van | Phé giam dbc Cong ty CP 0918238039 [ Pho Chu
Co khi An tich
Giang
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TT Ho va tén Chirc vu Co quan Dién thoai | Chirc danh
4 | TS. Nguyén Vin Hi¢u truéng Truong Bach [ 0989909034 | Ph6 Chu
Cuong khoa - Pai hoc tich

Can Tho
5 | KS. Bui Hoa Binh Nguyén Giam | Cong ty CP 0913877541 | Uy vién
déc Co khi An
Giang
6 |ThS. Nguyén Bong | Giang vién Pai hoc Can 0908410806 | Uy vién
Tho
7 | TS. Duong Thai Nguyén Hi¢u Truong PH 0913815945 | Uy vién
Cong trudng Ky thuat Cong
nghé Can tho
8 |KS.Phan T4nBén | Giam ddc Doanh nghiép [0918365669 | Uy vién
Co khi Phan
Tén
9 |TS. Nguyén Vin Giang vién Pai hoc Can [ 0904454885 | Uy vién
Khai Tho
10 | Pham Hoang Thang | Giam d6c DN nhya 0913806182 [ Uy vién
Hoang Thing
11 [ ThS. Nguyén Ngoc | Truéng Bo mon | Vién lta 0908294760 | Uy vién
Hoang bBSCL
12 | ThS. Nguyén Xuan | Truéng phong | Truong Cao 0918799487 | Uy vién
Tién KT & KPCL |ding Co dién
va NN Nam
Bo
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V. Phéan hdi Mién Trung — TAy Nguyén :
DANH SACH
BAN CHAP HANH CUA PHAN HQI CO KHi NONG NGHIEP MIEN
TRUNG VA TAY NGUYEN NHIEM KY (2023-2028)
( Kém theo Quyét dinh s6 22/QBD/HCKNNVN ngay 24/4/2023)

TT Ho va tén Chirc vu Co quan Chirc danh

1 |PGS.TS D4 Minh Truong b | DH Nong 1am Hué Chu tich
Cuong mon

5 Ong Nguyén Hitu Giam doc | Cty TNHH xay dung Pong tiénl | Pho Chu
Hiéu Quang tri tich
Ong Nguyén Thanh | Giam déc | Trung tim NC&CG cong nghé¢ Pho Chu

3 | Qubc CDNN mién Trung — Vién Co dién | tich

NN va Cong nghé sau thu hoach
4 | Ong Nguyén Puc Tun | Giam doc | Cty c6 phan Paksrong, Gia lai Uy vién
5 ThS. Tran V3 Vin Giang vién |Khoa co khi, DH Néng 1am Hué | Uy vién
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VI. Phén hdi Truwong Cao ding co dién Phu Tho :

BAN CHAP HANH CUA PHAN HQI CO KHI NONG NGHIEP TRUONG
CAO PANG CO PIEN PHU THQ (2023-2028)
( Keém theo Quyét dinh s6 33/QD/HCKNNVN ngay 16/6/2023)

TT | Hovatén Chirc vu Co quan Pién thoai | Chirc danh
1 [ThS.LéPtc | PhoHiéu | Truong Cao dang Co dién o
0912369268 | Chu tich
Vi truong Pht Tho
2 | ThS.Nguyén | Pho Truéong | Trudng Cao ding Co dién Pho Chu
. 0983853691 .
Van Pao khoa Dién Phu Tho tich
3 | ThS. Bui Phé Truong | Truong Cao dang Co dién Uy vién —
. A 0981592934
Quoc Huy khoa DBong luc Phu Tho Thu ky
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HOAT PONG HOI

VIL. Phan héi co quan quén ly :

BAN CHAP HANH CUA PHAN HQI CO QUAN QUAN LY (2023-2028)
( Kém theo Quyét dinh s6 34/QD/HCKNNVN ngay 26/6/2023)

TT Ho va tén Chirc vu Chirc danh

1 |Truong Quéc Uy Nguyén truéng phong Cuc Ché bién Chu tich
. R Nguyén Giam ddc Trung tdm kiém dinh o

2 | boan Hung Quoc ) o N Pho Chu tich

may, thiét bi ndng nghiép

3 | Nguyén Bai Duong Nguyén truéng phong Cuc Ché bién Pho Chu tich
x . Nguyén Pho vu truong Vu TC- CB Ban o

4 [Nguyen Thanh Binh . Pho Chu tich

to chuc TW

x . Giam dbc Trung tim kiém dinh may, o

5 | Nguyén Cong Binh R N Pho Chu tich

thiét bi ndng nghiép

TAP CHi CONG NGHIEP NONG THON SO 49

91




VAN NGHE
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MUA GAT
Tdc gia: Nguyén Vian Thuan

Lua chiém dang toa sac vang
Da nghe tiéng may ngan vang lugm mua
Hai liém ky rc nam xua

Gac 1én b6t ndi ning mua nhoc nhan
Xe du thoc chay vé san
Tro1 nghiéng nang ha may lan hong kho

Gi6 Iua bién laa nhip nho

May reo luon toi bén bd niém vui

Kia tréng anh mat em toi

Biéc xanh hy vong, anh ngoi niém tin...
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