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L3I NOI PAU

rdi qua qua trinh hinh thanh va phat trién ti nam 1984

dén nay, Vién Ung dung Cong nghé (tién than 14 Vién

Nghién ctiu Cong nghé Quéc gia) thudc Bo Khoa hoc va

Cong nghé da co6 nhiéu dong gop tich cuc trong nghién
cGu, chuyén giao, ting dung cac cong nghé mai, cong nghé tién tién
vao phuc vu an ninh - quoc phong va phat trién kinh t€ - xa hoi. Cac
linh vuc nhu: laser, vi dién tl, quang dién tl, cong nghé sinh hoc,
cong nghé vat liéu... da dugc cac thé hé can bo, vién chic va nguoi
lao dong thudc Vién tam huyét xay dung, kh.’flng dinh dugc vi tri va
uy tin trong nén khoa hoc ctia nuéc nha.

Nhting nam gan day, tac dong cta dai dich Covid-19 cing voi
viéc dang tiing budc thich tng v6i co ché hoat dong tu chii 1a nhiing
yéu t6 gay anh hudng khong nhé dén cac hoat dong nghién ciu, chuyén giao cong nghé ctia Vien.
Mac du vay, véi truyén thong kién cuong, doan két, sang tao va su ting ho to 16n cta cac thé he di
trudc, thé hé hom nay da va dang nd luc vugt qua kho khan, tting budc tiép tuc khang dinh vai
tro, vi tri cGa Vién thong qua nghién ciu, chuyén giao, trién khai Ging dung cong nghé vao thuc
tién.

Nhan dip ky niém 38 nam thanh |ap, tap thé can b, vién chic clia Vién xin dugc chia sé va
giGi thieu mot s6 két quad nghién cGu gan day t6i quy vi doc gid. Chang toi hy vong, nhiing chia
sé nay sé& dugc don nhan va tiép tuc nhan dugc cac y kién gop y dé cac nghién cdu dang trién
khai dugc hoan thién hon. Qua day, chang t6i xin dugc gli 16i cdm on dén cac nha khoa hoc da
phdi hgp trién khai, gop y, phan bién cho cac cong trinh nghién ctu dang tdi trong tuyén tap lan
nay, dong thoi cting mong mudn hgp tac sau rong hon nia trong cac linh vuc nghién ciu va Ging
dung clia Vién.

Tran trong cdm on su ho trg, chi dao cia Lanh dao Bo Khoa hoc va Cong nghé, cac don vi quan
ly va ddc biét la sy phdi hgp cta Tap chi Khoa hoc va Cong nghé Viét Nam.

VIEN UNG DUNG CONG NGHE
VIEN TRUONG

L
/

PGS.TS Nguyén Phu Hung
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Phat hién mot so bénh gia cam duwa trén hinh anh
thu nhan tir camera bang mang no-ron tich chap

Poan Hong Quang’, Nguyén Huy Céng, Lé Hong Minh, Pham Vii Ban, Nguyén Huy Hung, Nguyén Tuén Hing
Trung tam Cong nghé Vi dién tur va Tin hoc, Vién Ung dung Cong nghé
Ngay nhén bai 11/7/2022; ngay chuyén phan bién 14/7/2022; ngay nhan phan bién 28/7/2022; ngay chap nhan dang 3/8/2022

Tém tit:

Bai viét gi6i thiéu mot s6 két qua trong viéc nghién ctru xdy dung hé thong ty dong phat hién s6m mét s6 bénh gia
cAm bing cong nghé thi giac may sir dung tri tué nhan tao (AI) dé phan tich cac hinh anh tir camera giam sat chudng
nudi. H¢ thong thir nghiém sir dung mang no-ron hoc siu RepVGG lam mé hinh suy dién phat hién bénh gia cim.
Dir liéu dé huén luyén va danh gia m6 hinh déi véi 3 loai bénh la ORT, CRD, MAREK g(“)m 500 anh cho mdi bénh,
dwoc thu thip tir camera giam sat chudng nudi va swu tam trén internet. Qua trinh huin luyén sir dung 80% s6 anh
mau, md hinh dat sai s6 14 0,02 sau 5000 vong huin luyén. Panh gia mé hinh véi 10% s6 mau con lai dat dd chinh
xic 99,94%. Trong thir nghiém thue té v6i camera giam sat chudng nudi (d¢ phén giai 1902x1080 pixels), hé thong
¢6 thé phat hién va phan loai ding trén 90%, dic biét véi bénh cé hinh anh c6 nhiéu dic diém phan biét rd thi do
chinh xac dat hon 98%. Két qua dat dwgc cho thiy, c6 thé sir dung hé théng dé hd tro canh bao sém bénh cho gia
cAm nudi. H¢ thong hoan toan c6 thé huan luyén tiép dé phat hién cac bénh cho gia cAm khac nhu: Newcastle, dau

ga (banh trai ga), bach ly, thwong han...

Tir khéa: mang no-ron hoc siu, mang no-ron tich chip, phat hi¢n sém bénh gia cAm.

Chi s6 phin logi: 1.2
Md dau

Nganh chan nudi néi chung, chin nudi gia cam ndi riéng
ngdy cang phat trién c vé s0 luong va chat luong, gop phan tao
viéc lam, tang thu nhdp cho nguoi lao dong, tao the manh kinh
té ctia nhiéu dia phuong. Tuy nhién, sy phat trién vé s6 luong
clia chan nudi gia cdm hién nay ciing gap nhiéu khé khan trong

qua trinh chﬁam‘soc, phong bénh, ghua bénh, dac biét la phat
hi¢n bénh d¢ diéu tri kip thoi con rat kho khan.

Hién nay, nhiéu trai chan nuéi, ho chian nudi quy md vua
va nho chua du ngudn lyc dé phat hién sém dich bénh trén dan
gia cam, do do dich bénh van thuong xuyén xdy ra. Dich bénh
s& 1am anh huong dén nang suat, cht lugng san pham gia cam,
dac biét con anh huong dén tinh mang ngudi chin nudi va tiéu
thu san pham gia cam. Do thoi tiét khic nghiét ¢ cic mién
trong ca nude, nong lanh bat thuong & mién Béc, ning néng &
cc tinh phia Nam, nguy co dich bénh trén gia cam 1a rat cao.
Phat hién s6m mot sd bénh trén gia cam va thong béo kip thoi
dén nguoi chan nudi sé 1am giam nguy co lay nhiém ra ca dan,
giam nguy co chét, giam chi phi diéu tri, han ché thiét hai kinh
té cho cac ho chan nudi, trai chin nudi.

Deep learning [1, 2] la mdt phuong phép cta hoc mdy, cac
may tinh s€ hoc va cai thién chinh n6 thong qua cac thuat toan,
nd duoc xay dung dua trén cac khai niém phuc tap, chu yéu
hoat dong vdi cac mang no-ron nhan tao dé bt chude kha nang
tw duy va suy nghi ctia bd ndo con ngudi. Cac hé théng deep
learning c6 thé giai quyét moi nhu ciu nhian dang mau (nhan

‘Tac gia lién hé: Email: daohaoquang@gmail.com
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dién hinh anh, giong ndi, xtr Iy ngdn ngtr tu nhién...) ma khong
can dén sy can thi€p cua con nguoi vai do chinh xac cao.

Mang no-ron tich chdp (Convolutional neural network -
CNN) [3-5] 1a m¢t trong nhiing m6 hinh dé nhan dang va phan
loai dya trén qua trinh phan tich hinh dnh d4u vao. Mdi hinh
anh dau vao s& dugc chuyén qua cac 16p tich chap vai cac bd
loc, duoc tong hop bai cac 16p két ndi day du va s dung ham
Softmax dé nhan dang, phan loai vdi do chinh xac cao hon cac
md hinh hoc may truyén thong [6-9].

Nhitng mo hinh mang hoc sau [3, 4, 10-12] hién nay da dat
duoc nhitng thanh cong 16n trong linh vyc phan loai hinh anh
voi kién triic gdm cac 16p Conv, ReLU va Pooling. Nhimg mo
hinh phirc tap nay tuy mang lai d6 chinh xac cao nhung ciing
ton tai mot s6 bat loi do sw phirc tap cua thiét ké nhiéu nhanh
khién cho viéc xdy dung mé hinh tré nén khé khan hon, dong
thoi khién cho viée suy luan chdm hon va giam sy tan dung bo
nh6 hay mot sé mé hinh lam ting cost ciia viéc truy cap bd nhé
nén khong phi hop trén mot s thiét bi. Trong khi do, RepVGG
[9] ¢6 lgi thé cdu truc don gian (khong c6 nhanh va dau ra cla
16p trude s& tro thanh dau vao cua 16p sau), chi sir dung 16p
Conv3x3, 16p kich hoat ReLU, khong can nhimng thiét ké phirc
tap nhu tim kiém tw dong hay sang loc thu cong [3, 4].

Bai viét trinh bay ing dung mo hinh CNN - RepVGG dé
xdy dung hé thong nhan dang va tw dong phat hién mot sb
bénh trén gia cam tir hinh anh dwoc thu nhan truc tiép cua cac
camera giam sat chudng nuoi.



Identification of some avian
diseases based on images
obtained from a camera by

convolutional neural networks

Hong Quang Doan’, Huy Cong Nguyen, Hong Minh Le,
Vu Ban Pham, Huy Hung Nguyen, Tuan Hung Nguyen

Center for Microelectronics and Information Technology,
National Center for Technological Progress
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Abstract:

The research paper introduced several results achieved in
the research and construction of an automatic system for
early detection of various poultry diseases by computer
vision technology, using artificial intelligence to analyse
images from surveillance cameras. The experimental system
used the deep learning neural network RepVGG as an
inference model for detecting poultry diseases. Training data
set and model evaluation for 3 diseases ORT, CRD, MAREK,
including 500 images for each disease, were directly collected
from surveillance cameras and from the internet. The training
process used 80% of the sample images; the model reached
an error of 0.02 after 5000 rounds of training. Evaluation of
the model with the remaining 10% of samples achieved an
accuracy of 99.94%. In the actual test with the surveillance
camera (resolution 1902x1080 pixels), the system can
detect and classify correctly diseases over 90%, especially
for diseases with images involving multiple distinguishing
symptoms, the accuracy was more than 98%. The obtained
results showed that the system can be used to support early
warning of diseases for poultry. The system can be trained to
detect other poultry diseases such as Newcastle disease, fowl
pox, pullorum disease, typhoid...

Keywords: convolutional neural network, deep learning
neural network, early detection for poultry disease.

Classification number: 1.2

-
Mang no-ron - RepUGG
Kién triic mang

Hinh 1 trinh bay mot m6 hinh mang RepVGG, véi kién trac
duogc tach thanh hai phan riéng biét don nhanh khi suy luén va
da nhanh khi huin luyén mo6 hinh, mé hinh ¢6 5 giai doan. Tt
ca cac khi dau tién mdi giai doan déu ¢ stride bang 2 dé giam
s6 mau, cac khéi khac thi ¢6 stride bang 1. M6 hinh chi sir dung
tich chép co kernel 3x3 va Relu (nhanh xac thuc va 1x1 chi
dung khi huin luyén mé hinh), loai bo hoan toan 16p Pooling
trong md hinh VGG.
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(C) Suy luan
RepVGG

‘ l:lconv —=ReLU :> Xéc thue ‘

Hinh 1. M6 hinh mang RepVGG. (A) Mang ResNet; (B) Kién
tric mang RepVGG trong giai doan huan luyén; (C) M6 td mang
RepVGG trong giai doan suy luan.

(A) ResNet

(B) Huén luyén
RepVGG

Khi huén luyén m hinh (hinh 1B), d4u véo s& di qua dong
thoi 2 16p Conv3x3 va Convlxl véi stride=2 ciia mot tién
trinh; d4u ra cta 2 16p nay s& duoc cong lai voi nhau va di qua
16p kich hoat ReLU.

Pau ra cua khdi dau tién 1a dau vao cho cac khéi tiép theo,
tir khoi thir 2 cdu tric cac khdi trong mdi tién trinh 1a gidng
nhau, bao gf”)m cac nhanh: Conv3x3 véi stride=1, Conv1x1 vdi
stridde=1, 1a mdt nhanh xac thyc st dung Batch normalization
(BN) - phuong phap chuan hoa dau ra ciia mdi 16p sau khi di
qua 16p kich hoat. Dau ra cua cac nhanh duge cong lai voi nhau
trude khi dua qua 1 16p kich hoat ReLU.

Trong suy luan (hinh 1C), cu triic cia RepVGG c6 su thay
d6i, dau ra di qua mé hinh s& chi con di qua cac 16p Conv3x3
va ham kich hoat ReLU lién tiép. Pay la diém phirc tap khi
xdy dung mo hinh, vi cac Conv3x3 khong chi don gian la mot
Conv3x3 véi trong sb duogce lay ngau nhién. Trong s6 cua céc
Conv3x3 trong suy luan 1a tong cic trong sd cta cac nhanh
Conv3x3, Convlxl va xac thyc trong huan luyén. Phuong
phéap nay dugc goi la Re-Parameterization (hinh 2).

conv paramelers
monp

T
BN parameters

|3x3H3x3H3><3|

3x3

(A) M hinh dang cau tric
| I:| conv layer —— BN layer

(B) M8 hinh dang tham sé

a zero value

il a parameter i3

Hinh 2. M6 hinh dang céu trtc va tham sé.
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Don nhanh va da nhanh

Trong huén luyén, mo hinh da nhanh thuong dé hoi ty va dat
d6 chinh xac cao hon so véi don nhanh, nhung trong qué trinh suy
lun thi lai ¢6 mot s6 nhuoe diém sau: toe do suy luan chdm hon
s0 voi don nhanh; chiém nhiéu bd nhd (da nhanh khong hiéu qua
trong sir dung bo nhé do két qua cua tat ca cac nhanh phai dugc
Tuu trir cho dén khi thyc hién ghép cac nhanh d6 vio lai v6i nhau,
con voi don nhanh thi b nhé duoc giai phong ngay khi tinh toan
xong, do d6 t6i wu dugc b nhd hon); trong viée thiét ké kién trac
md hinh, ciu tric da nhanh thuong kém linh hoat hon so véi mo
hinh don nhanh.

Dé str dung dwoc yu diém ciia ca hai mo hinh (da nhanh trong
qué trinh huin luyén, don nhanh trong qué trinh suy luan) thi can
dén mot ky thuat dé chuyén doi cac tham sb ctia md hinh nay sang
mo hinh khac, day 1a k¥ thudt chinh tao nén sy khac biét cho mé
hinh Re-Parameterization.

Chuyén da nhdnh sang don nhdnh

Hudn luyén mé hinh: Mot khéi ciia mo hinh RepVGG sé ¢6 3
nhanh gom cac convolution c6 kernel 3x3, 1x1 va nhanh xac thyc.

Qud trinh suy ludn: Mot khéi RepVGG chi ¢6 1 convolution
3x3, tat ca sau 16p convolution 3x3, 1x1 hay xéac thyc thi ding
thém 16p BN dé chuyén tham so ctia md hinh khi huén luyén sang
suy ludn [9]. BN dugc tinh nhu sau:

Véivli<si<(C:

............

Ta co:

=MD« W' +b'

Qud trinh hudn luyén: Dau ra cua khdi RepVGG s& duge tinh
nhu sau:

M® = pp(M® « WP, 13 3, pG) (1)
+bn(MD « WO, ,® g @ p@)
+ bn(MD, y©, 5© ,© )@
! (3)
=MMD «W'®),, +b, )

FMDO W@y 4 p D
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MO W)+ b
=>M® = MO 5« (W'D 4 W @p )

Trong qua trinh chuyén tham s6, BN giita hai kién tric da
nhanh va don nhanh phai tuong dng, do do kich thudc ciia W',
W’®), W’© phai giong nhau dé co thé thyc hién phép cong twong
ung.

Do WM, W&, W*® ¢6 kich thude 1x1, 3x3, 1x1, dé cling kich
thudc can phai gan cac gia tri 0 vio WM, W’ cing kich thudc
véi WO, Cubi cling, ta co:

Huén luyén:
M@ = MO * W (1340) 4 >(143+0)) (3)

Suy luén:

M® =MD * W’ + b’

M(l) — W’(1+3+O) Vd b’: b’(1+3+0)
trong do: C : kénh dau vao; C,: kénh dau ra; MO e RNCHV: day
vao; M@ e RNVC V. ddu ra; WO e RSC%3*3: nhan cia conv3x3;
WO e R%*1: nhan cta convixl; u®, 69, 9, fO: trung binh, do
léch chuén, do phong dai, do léch cua 16p BN sau 16p conv3x3;
1D, 60,y BO: trung binh, dg 1éch chuan, do phong dai, do 1éch
ctia 16p BN sau 16p convix1; u®, 6, y9, fO: trung binh, do léch
chuén, do phong dai, d¢ 1éch cua 16p BN cta nhanh xdc thuc; [*]:
phép tich chap; bn: Batch Normalization.

(4)

Xdy dung mo hinh mang

Céu trac RepVGG tmg dung vao bai toan tw dong nhan dang
mot s bénh gia cdm trong qué trinh chin nudi duoc mé ta ¢ hinh
3, hinh anh gia cdm dua vao md hinh dwgc thu nhan tryc tiép tir
camera trong chudng nuoi.

3x3 conv, 96
3x3 c(i\', 96
3x3 coiv, 96

I
3x3 conv, 96

!
3x3 conv, 192

J [ 3x3 conv, 192 ]

3x3 conv, 192

3x3 conv, 48
\/ 3x3 conv, 48
‘ 3x3 conv, 48

fe21
!

Output

3x3 conv, 192
3x3 conv, 192

3x3 conv, 192
3x3 conv, 192
3x3 conv, 192
3x3 conv, 192
3x3 conv, 192

3x3 conv, 192
3x3 conv, 192
3x3 conv, 1280

[ 3x3 conv, 192 J [ 3x3 conv, 192 ]

{

Hinh 3. Kién tric mang RepVGG.

Kién trac mang duoc thiét ké gdm 22 16p tich chap va mot 16p
két ndi day du, voi tong tham sd trong mo hinh 1a 8.303.888 va
tong bo nhé 1.329.542 K. Tham sb va bd nhg ciia timg 16p trong
mo hinh dugc mo ta nhu sau:



Diu vao: anh véi kich thude 224x224x3=147 K

- L(g’p convl:

+ S0 bo loc: 48

+ B9 loc: (48,3,3,3)

+ Kich thuée dau ra: 48x112x112

+ B¢ nho: 15,876 K

+ 86 luong tham s6: (3x3x3)x48 = 1.296
- Lép conv2:

+ S0 bo loc: 48

+ B0 loc: (48,48,3,3)

+ Kich thudc dau ra: 48x56x56

+B0 nhd: 63,504 K

+ S0 luong tham so: (48x3x3)x48=20.736
- Lo'p conv3:

+ S0 bo loc: 48

+ B loc: (48,48,3,3)

+ Kich thudc dau ra: 48x56x56

+ B¢ nhd: 63,504 K

+ 86 luong tham so: (48x3x3)x48=20.736
- Lép conv4:

+ S0 b0 loc: 96

+B0 loc: (48,3,3)

+ Kich thudc dau ra: 96x28x28

+ Bgf) nho: 31,752 K

+ S0 luong tham so: (48x3x3)x96=41.472
- Lo'p convs:

+ S0 bo loc: 96

+ B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+ B¢ nhd: 63,504 K

+ 86 luong tham s6: (96x3x3)x96=82.944
- Lép conv6:

+ S0 b0 loc: 96

+B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+B0 nhd: 63,504 K

+ S0 lugng tham s0: (96x3x3)x96 =82.944
- Lo'p conv7:

+ S0 bo loc: 96

+ B0 loc: (96,3,3)

+ Kich thudc dau ra: 96x28x28

+ B¢ nhd: 63,504 K

+ 86 luong tham s6: (96x3x3)x96=82.944
- Lép conv8:

+ S0 bo loc: 192

+B0 loc: (96,3,3)

+ Kich thudc dau ra: 192x14x14

+ Bgf) nho: 31,752 K

+ S0 lugng tham s0: (96x3x3)x192=165.888
- Lop conv9:

+ S0 bo loc: 192

+ B0 loc: (192,3,3)

+ Kich thude dau ra: 192x14x14

+ B0 nhd: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Lép convl0:

+ S0 bo loc: 192

+B0 loc: (192,3,3)

+ Kich thudc dau ra: 192x14x14
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+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convll:

+S06 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl2:

+S06 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl3:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convld:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl5:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl6:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl7:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl8:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p convl9:

+ S0 bo loc: 192

+B9 loc: (192,3,3)

+ Kich thude du ra: 192x14x14

+B§ nhd: 63,504 K

+ 86 lrong tham sé: (192x3x3)x192=331.776
- Lo’p conv20:

+ S0 bo loc: 192

+B9 loc: (192,3,3)
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+ Kich thuée diu ra: 192x14x14

+ B nh¢: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Ldp conv21:

+ S0 bo loc: 192

+Bo loc: (192.3,3)

+ Kich thudc dau ra: 192x14x14

+Bo nh¢: 63,504 K

+ 86 luong tham so: (192x3x3)x192=331.776
- Ldp conv22:

+ S0 bo loc: 1280

+Bo loc: (192.3,3)

+ Kich thudc dau ra: 1280x7x7

+ B0 nhd: 105,840 K

+S6 luong tham sb: (192x3x3)x1280=2.211.840
- Lép FC (két ndi day d):

+80 b loc: 21

+ Kich thudc dau ra: 1280

+ Bg} nho: 26 K )

+ S0 luwgng tham s0: 21x1280=26.88

Thu thap dir ligu va huén luyén mang
Thu thdp dir liéu
Qud trinh thu thap nguon dir liéu bénh gia cam dung huén

1uyen mo hinh thir nghlem dugc chup bing camera mau lip truc
tiép trong chudng nudi gia cam va thu thap trén internet.

Chung t61 s dung mot sb phuong phap lam tang dir liéu cho
md hinh (lat cat ngdu nhién, chuyén doi mau, thay doi do twong
phan...), véi s6 tap mau: hinh anh bénh ORT (500 mau), CRD (500
mau), MAREK (500 miu) v hinh nh gia cam khong bi bénh (500
mau). Dit liéu hinh anh bénh gia cam duoc phan loai va gan nhan,
mdi loai miu bénh dugc dat trong mot thu muc loai bénh tuong
{mg dé str dung cho qua trinh huin luyén mé hinh (hinh 4).

1jpg.....400jpg

1jpg.----400jpg
1jpg.-...100jpg
Ljpg.....50.jpg
Ljpg.-...50.jpg
;,i".;;‘i’,‘;,:n Lipe.....50.jpg
Lok 1.jpg.....50.jpg
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Hinh 4. C4u tric thw muc dir liéu.
Huin luyén
Nguon dir lidu hinh anh bénh gia cim ding huin luyén mé

hinh thur nghiém dugc thu thap tir cac camera trong chuong nudi
va trén internet.

Khéi tao cdc tham s6 d@é hudn luyén:

+ net: “RepVGG.prototxt” momentum: 0,9
weight_decay: 0.0005

+ + gamma: 0,001
+
+ test interval: 100 + snapshot: 500
+
+

+ test_iter: 100 + stepsize: 1000
+ display: 10
+ base_lr: 0,0001 + max_iter: 450000

+ learnRate: “step”

snapshot_prefix: “RepVGG”

solver_mode: GPU
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Mai truong dugce st dung dé huan luyén mé hinh 13 Windows
server 2012, ngén nglt Python phién ban 3.7.1 vdi framework
dung cho hudn luyén mo hinh 1a Caffe [13], card d6 hoa Nvidia
Quadro P2200, trong khoang 5 ngay huan luyén.

Hudn luyén mang: Ching toi sit dung 1600 mau bénh (80%
mau) dé huan luyén mo hinh va str dung ham 16i “cross-entropy
loss” trong cong thirc (5) dé danh gi sai so.

N
e‘”fi"i*"’}q (5)

Li = — _—
T o N
ezf wj xi+bj

1 1
N °9

i=1
trong do: x, 1a vector thugc R, w.e R?1a ¢4t thtr j cua ma trin trong
SO W€ R4 N'va n la kich thude va so 16p trong tap dir liéu.
Sau 5000 vong huin luyén bang céc tham sb dugc khai bao
voi gia tri sai s0 1a 0,02, két qua huan luyén mo6 hinh dugc trinh
bay ¢ hinh 5.

— L3

Gid tri ham 15i

2000 4000
S&vdng hudn luydn
Két qua

S6 vong huan luyén t6i da: 5000 L8 0.02 Téc 86 hoc: 1E-05 Hé 6 quan tinh: 0.9

Hinh 5. B4 thi 16i huan luyén v&i mau di ligu.

Kiém tra hoat dong ciia mé hinh: Ching t6i sir dung 200 mau
(10% mau) dé kiém tra md hinh mang vai cac bg trong sd da duoc
huén luyén, két qua kiém tra v6i gia tri trung binh ham 15i 1a 0,035,
két qua nay duoc thé hién trén do thi kiém tra hoat dong cua mo
hinh ¢ hinh 6.

— Thuc &
— Tinhtoén

j .

0 50 100 150 200
$6 méu

Théng 6 18

L3i-0035

Hinh 6. D6 thi kiém tra hoat déng ctia mé hinh.

Kiém tra d chinh xdc ciia mé hinh: Ching toi sir dung 200
mau con lai (10% mau) dé kiém tra do chinh xéc ciia mo hinh
mang, két qua kiém tra trén bd trong s6 ctia md hinh véi do chinh
Xéc 99,94%, két qua nay dugc thé hién trén d thi ¢ hinh 7.
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Hinh 7. D6 thj kiém tra dé chinh xac ctia md hinh.
Két qua thuc nghiém

H¢ théng thir nghiém trén may tinh vi cu hinh CPU Core i7
2.9 Ghz, RAM 8 GB, GPU Nvidia Quadro P2200; camera mau voi
d¢ phan g1a1 1902x1080 pixel duogc lap dit truc tiép trong chudng
nudi gia cm, v6i mdi gidy hé théng phan tich va xir 1y trung binh
duoc 4 khung hinh.

M0 hinh duge thir nghiém nhan dang 3 loai bénh (ORT, CRD,
MAREK) thoi gian thir nghiém tl‘r 8/4/2022 dén 11/5/2022 trong
chuong nu01 400 m? véi s lwgng gan 700 con ga dang ¢ biéu hién
mic mot s6 bénh. Trong ngy dau tién gia cAm méc bénh thuong
it biéu hién, cac dic trung bén ngoai khong dugce 1o, hé thong kho
phat hién bénh, nhling ngay sau d6 cac dac trung ctia bénh rd hon,
hé thong phét hién voi do chinh xéc cao hon. Két qua phét hién
bénh va phan loai bénh dugc trinh bay ¢ bang 1.

Bang 1. Két qua thwc nghiém.

A . Heé thon, S0 anh Do chinh
TT  Loaibénh  Neay phat hi{fn phit hién ding  xéc (%)
I ORT 8/42022 100 93 93,18
2 ORT 8/42022 150 143 95,56
3 ORT 8/412022 200 196 98,02
4 ORT 9/42022 210 207 98,78
5 ORT 10/42022 220 215 97,95
6 CRD 2042022 215 211 98,32
7 CRD 21/42022 180 171 95,14
§  CRD 2242022 150 147 98,16
9 CRD 3042022 160 154 96,03
10 CRD 3042022 170 167 98,08
11 CRD 3042022 120 118 98,07
12 MAREK 852022 90 83 92,09
13 MAREK  8/52022 95 93 98,11
14 MAREK  9/52022 100 9 96,21
15 MAREK  10/52022 150 147 98,27
16 MAREK  11/52022 170 166 97,65
Keét luan

Mot hé thdng chin nudi gia cam cong nghé cao, ngoai cac phan
hé quan 1y giam sat moi truong, che d6 dinh dudng, qua trinh sinh
truong thi phan h¢ phat hién som bénh ctia gia cam nudi la rat quan
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trong. Bai viét da trinh bay két qua dat dugc vé ndi dung nghién ciru
xdy dung phan hé “Ty dong phat hién s6m mot s6 bénh gia cam bang
trf tué nhan tao” - 1a mot b phan trong hé thong quan ly, giam sat
nuéi gia cdm cong nghé cao cho quy mé vira va nho.

Hé thong thir nghiém sir dung mang RepVGG 1am mo hinh suy
dién phat hién bénh gia cam. Dt li¢u dé hudn luyén va danh gia mo
hinh déi v6i 3 loai bénh 1a ORT, CRD, MAREK gém 500 anh cho
mdi bénh, duoc tryc tiép thu thap tir camera gidm sat chudng nudi
va stru tam internet. Qua trinh huan luyén sir dung 80% s6 anh mau;
mé hinh di dat dén sai s6 14 0,02 sau 5000 vong huin luyén. Danh
gia mo hinh vai 10% s6 mu con lai dat do chinh xéc 99,94%. Trong
thir nghiém thuc té v6i camera gidm sat chudng nuéi (4o phan giai
1902x1080 pixels), hé thong c6 thé phat hién va phan loai ding trén
90%, ddc bidt voi bénh co hinh anh co nhiéu dic diém phan biét rd
thi d9 chinh xac dat hon 98%. M6 hinh mang RepVGG véi kién truc
don gian, toc do suy luén nhanh, tiét kiém bo nhd va linh hoat trong
viée thiét ké kién trac 13 mot lua chon hop ly.

Két qua dat dugc cho thy, co thé sir dung hé thong nay dé hd
trg canh bao sém bénh cho gia cAm nudi. Hé théng hoan toan co
thé huén luyén tiép dé phat hién céc bénh khac cho gia cAm nhu:
Newcastle, dau ga (banh trai ga), bach ly, thuong han...
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Anh hwong cia nhiét d va nh sing LED dén sinh trwéng, ham lwong sic to
va hoat tinh sinh hoc cta sinh khoi Spirulina maxima nuoi nwoc ly

Trwong Thi Chién, Nguyén Thi Hién, Mai Vii Hoang Giang, Tran Vin Quang, Vii Xuin Tao, Trin Bio Trim"
Trung tam Sinh hoc Thue nghiém, Vién Ung dung Cong nghé
Ngay nhén bai 4/7/2022; ngay chuyén phan bién 7/7/2022; ngay nhan phan bién 28/7/2022; ngay chp nhan dang 2/8/2022

Tém tit:

Nhiét do va anh sang 13 hai yéu t6 quan trong doi véi su sinh trwéng ciia cac vi sinh vt quang ty duéng nhw
Spirulina maxima. Do d6, viéc quan 1y tt cac diéu kién nay trong nudi trong S. maxima sé ginp nang cao hiéu qua
san xuét. Nghién ciru nay dwogc thwe hién nhim khao sat znh hwéng ciia diéu kién nhiét dd (véi cac dai nhiét do khac
nhau tir 15 dén 40°C), cac loai dén LED tring va do dén sinh trudong, ham hrgng sic t6 va hoat tinh sinh hoc ciia sinh
khdi S. maxima dwgc nudi bang nwéc 1o ¢é6 dd min 10%o. Két qua cho thiy, nhiét dd thich hop nhit cho nubi trong
S. maxima 13 khoing 25-30°C, viéc chiéu sang bang dén LED triing hay dé déu cho sinh khdi khé cao nhét sau 10
ngay nudi trong, twong wng dat 1,705 va 1,891 g/l. Tuy nhién, kha ning tich lity céc sic té phycocyanin, chlorophyll,
carotenoid trong sinh khdi kho thu dwge tir dich nudi ciy S. maxima dwéi dén LED dé (twong ting dat 152, 6,6
va 3 mg/g) cao hon so véi dén LED tring (twong tng 118, 5,5 va 2,9 mg/g). Panh gia hoat tinh sinh hoc sinh khéi
S. maxima cho thiy, kha ning khang cac chiing vi khuén gy bénh Kkiém dinh 1a Staphylococcus aureus VTCC12275
va Escherichia coli VTCC12272 ciing nhw khi niing bit géc tw do DPPH ciia dich chiét sinh khdi nudi dwéi dén LED

d6 cao hon so véi dén LED tring.

Tir khoa: DPPH, khang khuin, LED, nhiét do, sic to, Spirulina maxima.

Chi 6 phdn loai: 1.6
Pat van de

S. maxima 12 mot loai vi khuan lam thudc chi Arthrospira
(Spirulina) dwgc tmg dung phd bién trong nganh cong nghiép
thuc pham, duge my pham do chira ham lugng protein cao (50-
70%) va nhiéu chat c6 hoat tinh sinh hoc nhu phycocyanin,
carotenoid, chlorophyll. Trong d6 ¢6 phycocyanin, mot phirc sic
t6 protein thugc ho phycobiliprotein chiém khoang 40% tong s6
protein hoa tan ciia t& bao [1] dong vai trd hap thy anh sang mat
troi. Phycobiliprotein ton tai & 3 dang la C-phycocyanin (C-PC),
allophycocyanin (APC) va phycoerythrin (PE) [2]. Trong do,
C-PC va PE ddc biét c6 loi cho suc khoe con nguoi nho tac dung
chbng 6xy hoa, khang viém va hd tro diéu tri ung thu [3]. Do co
gia tr img dung cao nén nhu cau vé cac san pham tir Spirulina trén
thé gi6i ngay cang tang, dac biét nhu phycocyamn dang duogc coi
14 hoat chat rat ¢6 tiém ning trong diéu tri ung thu [4].

Nhiét d6 va anh sang la cac yéu t6 quan trong. anh huong
dén kha nang sinh truong cung nhu thu nhan cdc sdc to tir qua
trinh quang hop cua vi khuén lam nuéi ngoai ty nhién [5, 6]. O
quy md cong nghiép, hau hét viéc nudi sinh khdi déu tan dung
ngudn nang lugng anh sang mat troi. Tuy nhién, dé san xuat cic
hoat chét sinh hoc c6 gia tri nhu cac loai sic td (phycocyanin,
chlophyll, carotenoid) thi viéc sir dung cic ngudn sang nhan
tao nhu dén LED 1a can thiét. Nhiéu nghién ctru di chi ra ring,
anh sang xanh va do c6 anh huong quan trong ddi voi qua trinh
quang hop cua thuc vat [7]. So véi cac hé thong chiéu sang

‘Tac gia lién hé: Email: trantram_74@yahoo.com
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khac, dén LED c6 chi phi dau tw khong cao, thiét ké linh hoat,
hoat dong voi dién ap thap (<4 V) va dong dién thap hon 700
mA [2]. Ngoai ra, ching c¢6 phat xa quang phd hep c6 thé phat
ra & cic bude song da chon cho hiéu qua hap thu 4nh sang ti
da. Dibt phat quang (dén LED) 1a mot cong nghé co tiém ning
cai thién hiéu sudt buc xa, chat lugng anh sang va quang phd
anh sang dé ting ning suat va chat luong cua vi khuan lam [8].
Nghién cuu cua M.B. Bachchhav Va ¢s (2017) [9] cho théy, st
dung nguon sang LED trong san xuét phycocyanln tur Spirulina
gitp tdng mot cach dang ké ham luong sic td phycocyanin so
véi anh sang trang Anh sang do kich thich ting truong, tang
ham luong sic to chlorophyll, phycocyanin trong nudi sinh khdi
vi khuan lam. Tuy nhién, cic nghién ctru trén hau hét déu tap
trung trén déi twong S. platensis nudi nude ngot, con vaoi loai
S. maxima nudi nude lg thi nhing nghién ctru vé anh huong
cta cac diéu kién nuéi trong nhuw nhiét do va anh sang LED t6i
su sinh truong va chat lugng con kha méi ¢ Viét Nam.

Viét Nam ¢6 duong bo blen dai, chiu anh huong cua khi hau
nhiét d6i gi6 mua voi s0 gio ning trong ndm ¢ mién Bic khoang
1500-1700 glo mién Trung va mién Nam khoang 2000-2600 gio
[10], day 1a diéu kién kha pht hop cho vi khudn lam sinh truong
va phat trién. Viéc danh gia anh huong cta nhiét do va nguon
chiéu sang dén LED dén sinh truong va kha ning tich liy hoat
chat (phycocyanin, carotenenoid, chlorophyll) cta S. maxima
nuoi nude lo duge dat ra vdi dinh hudng st dung nguf")n nudce
bién sin ¢6 clia nude ta cho nudi trong thuong mai Spirulina.
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maxima cultured in brackish water

Thi Chien Truong, Thi Hien Nguyen, Vu Hoang Giang Mai,
Van Quang Tran, Xuan Tao Vu, Bao Tram Tran"

Center of Experimental Biology,
National Center for Technological Progress

Received 4 July 2022; accepted 2 August 2022
Abstract:

Temperature and light are important factors for the
growth of photoautotrophic microorganisms such as
Spirulina maxima; therefore, proper control of these
conditions in S. maxima’s culture will help to enhance
production efficiency. This study aims to determine the
effect of temperature (in the range of 15-40°C) and LED
lights (white and red) on the growth, pigment content
and biological activities of S. maxima biomass. The
findings showed that the most suitable temperature
range for growing S. maxima was about 25-30°C. After
ten days of cultivating with both white and red LEDs, the
highest dry weight biomass reached 1.705 and 1.891 g/l,
respectively. However, the ability to accumulate pigments
like phycocyanin, chlorophyll, and carotenoids in the dry
biomass cultured under the red LEDs was 152.0, 6.6, and
3.0 mg/g, respectively, which are higher than that under
the white LEDs (118.0, 5.5, and 2.9 mg/g, respectively). In
addition, S. maxima extracts from the biomass cultured
under the red LEDs exhibited antibacterial activity
against two pathogenic strains Staphylococcus aureus
VTCC12275 and Escherichia coli VITCC12272, as well
as the ability to scavenge free radicals by DPPH, are also
better than those grown under the white LEDs.

Keywords: antibacterial activity, DPPH, LED, pigments,
Spirulina maxima, temperature.

Classification number: 1.6

Vat liéu va phuong phap nghién ciiu

Vit ligu

Chung vi khuin lam S. maxima SH chiu man va cac
chung vi sinh vat kiém dinh gom S. aureus VICC12275,

E. coli VTCC12272 duoc luu giti tai Trung tam Sinh hoc Thyc
nghiém, Vién Ung dung Cong nghé.

Pén chiéu sang (kich thuge 1200x17 mm, dién 4p hoat
dong 1a 150-250 V) do Trung tdm R&D chiéu sdng Rang Dong
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(Cong ty Co phan bong dén phich nude Rang Dong) cung cap,
gdm: dén LED tréng cong suat 16 W, pho anh sang 420-660 nm
(dinh 460 nm) va dén LED d6 cong suat 25 W, pho 4nh sang
580-720 nm (dinh 660 nm).

Dia diém va thoi gian nghién ciru

Nghién ctru dugc thyc hién trong phong thi nghiém c6 kiém
soat nhiét do tai Trung tdm Sinh hoc Thuc nghiém (C6 Thanh
Xuén Béc, Thanh Xuan, Ha N6i). Thoi gian tir thang 4/2021
dén thang 4/2022.

Thiét bi si dung trong nghién ciru

Méy quang phé Hach DR2800 (M§), may do cuong do
anh sang Spectrum Technologies 3415FXSE (M¥), may thoi
khi Veratti GB-370 (Trung Qudc), can phan tich do 4m BEL
Engineering i-Thermo 163M (Y), may siy bom nhiét Mactech
MSL300 (Vi¢t Nam), mdy ly tdm lanh Hettich MIKRO 220R
(D), to lanh 4m sdu EVERmed LDF 270S (Y), ti am
Memmert INB400 (Dtrc).

Phwong phap nghién ciru

MGéi truwong nuéi cdy: S. maxima dugc nuoi trong céc chai
nhya PET 1 lit v6i mat d6 gidng (mat do quang do & bude séng
560 nm - OD,, ) ban dau 13 0,2, st dung nudc bién c6 d6 man
10%o bo sung moi trudong Zarrouk cai tién (nu6e bién duoc xir

ly bang cach loc va pha loang voi nude ngot dén d6 man 10%o).

Piéu kién chiéu sang va suc khi: Gian nudi dugc bd tri
timg ting anh sang LED tring va do riéng biét, khoang cach
tir ngudn sang téi binh nuéi 1a 20 cm, cudng do sang cia mdi
ting dat 150-160 pmol.m2.s". Thiét ké hé diéu khién ty dong
suc khi va chiéu sang ciing chu ky hoat dong 8 gid/ngay véi luu
lugng 5 lit/chai/phit (hinh 1).

Hinh 1. Str dung dén LED trang va dé trong nghién ctru.

Bé tri thi nghiém: (1) Panh gia anh hudng ciia nhiét do dén
sinh trudng cua S. maxima 6 cac muc 15, 20, 25, 30, 35 va 40°C
(£2°C) (ky hiéu 1a T1 dén T6) vdi timg loai dén LED tring va
do; (2) Panh gia anh huong cua anh sang LED tring va do dén
chét lugng sinh khdi ctia S. maxima (thu dugc & nguong nhiét
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do cho sinh truong tot nhat), thé hién ¢: (i) Kha ning tich liy
cac sic to phycocyanin, chlorophyll va carotenoid trong sinh
khdi S. maxima; (ii) Hoat tinh chng 6xy hoa va khang khuan
ctia dich chiét tir sinh khoi khd S. maxima.

Xdc dinh toc do sinh trieong va sinh khéi khé cua dich nudi
cdy vi khudn lam S. maxima: toc d6 sinh truong ctia S. maxima
dwoc xac dinh bing cach lay mau dich nudi cay hang ngay va
do OD5 « [11]. Sinh khél kho dugc xac dinh bang cin phén tich
d6 am. Xac dinh mdi twong quan gitta OD, va sinh khoi kho
bang phuong trinh tuyén tinh dang y = ax +b (v6i h¢ 56 tuong
quan R) dua trén duong chuan dugc xéc 1ap giita cac gia tri

D,,, (¢ cac ndng do pha lodng dich nudi khac nhau) véi gié tri

sinh khdi kho (g/1) thu dwoc twong tmg nhu ¢ hinh 2.
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Hinh 2. Méi twong quan gitva mat dé quang OD, va sinh khéi
khé (g/l).

Thu hoach sinh khoi S. maxima khé: sau 10 ngay nuoéi (thoi
diém dugc xac dinh dat OD, cao nhat), tién hanh thu sinh khoi

bang cach loc va siy kho 6 40°C (dén do am dat <8%).
Xac dinh ham luong cac sdc 16:

Phycocyanin: Ngam 1 g sinh khéi S. maxima kho véi 50
ml dém photphat 0,05 M, pH 7, dé qua dém & 4°C. Tién hanh
ly tam véi toe d 10.000 vong/phut trong 10 phut ¢ 4°C va thu
dich n6i. Ham lugng phycocyanin (PC) trong mau dwoc do do
hép thu quang & cac bude song 620, 652 nm va xac dinh theo
cong thtre sau [12]:

PC (mg/ml) =[A

[ 620

-0,474x A /5,34

652]

Chlorophyll va carotenoid: 2 g sinh khdi S. maxima kho
dugc nghién trong 15 ml hdn hop acetone va nudc theo ty 16 thé
tich 9:1, bo sung 0,01% butylated hydroxytoluene, 1% Na,SO,
va 1% NaHCO,. Dung dich mau duoc dat trong da lanh va pha
bang song siéu am 3 1an, mdi lan 2 phut va cach nhau 5 phut,
sau do ly tam voi toe do 6.000 vong/phut ¢ 4°C trong 10 phut
va thu d1ch nbi. Haim luong Chl, Chl,, carotenoid tong s6 (€)
trong mau duoc do do hap thu quang & cac budce song 645, 662,
470 nm va xac dinh theo cac cong thuc sau [13]:

Chl (ug/ml) = 11,24x0D,, - 2,04x0D
Chl, (ug/ml) =20,13x0D,,; - 4,19x0OD,,
C, (ug/ml) = (1.000x0OD, - 1,90xChl_- 6,31xChl,)/214

Ham lugng Chl,, Chl,, C, cudi cung duge quy doi va tinh
theo Iuong sinh khoi kho (mg/g).
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Ky hiéu cac cong thirc mau xac dinh ham lugng sic to clia
sinh khdi vi khuan lam nuéi bang dén LED do va trang tuong
tmg 1a ST, va ST.

Xac dinh hoat tinh chong 6xy héa va khéng khuan cia dich
chiet sinh khoi S. maxima:

Chuan bi dich chiét: 5 g sinh khéi khé S. maxima duoc bd
sung 100 ml nudc cat va lam lanh dong & -15°C trong 3 gio.
Sau d6 nhiét do dugc nang dot ngdt 1én 40°C trong thoi gian 5
phut. Dich chiét duoc ly tim véi toc do 10.000 vong/phiit trong
10 phut ¢ 4°C va thu dich néi [14]. Ky hi¢u céac cong thirc dich
chiét thu dwoc tir sinh khdi S. maxima nuéi bang dén LED d6
v trang tuong tmg 1a DC ,vaDC.

Hoat tinh chdng 6xy hoa dugc xac dinh bang phuong phap
DPPH [15]: Chuan bi dung dich DPPH bang cach hoa tan 23,66
mg DPPH véi 100 ml ethanol va bao quan & 4°C trude khi sur
dung. Mau thir gdm 500 pl dich chiét duge bd sung 500 pl
dung dich DPPH va 3 ml ethanol. Mau dbi chimg gom 500 pl
dung dich DPPH va 3 ml ethanol. Cac mau sau d6 dugc tron déu
va dé trong ti 30 phit. Do do hap thy tai budc song 517 nm.
Axit ascorbic voi ndng d6 10-60 pg/ml dwoc sir dung lam chit
chuan chong 6xy héa tham chiéu nhu ¢ hinh 3. Xac dinh hoat
tinh chong oxy hoa dya trén dudng chuan cia axit ascorbic,
DC,, DC, va nong d tc ché 50% (IC,,). Két qua DPPH dugce
tinh theo cong thuc sau:

DPPH (%)= —dAt x 100
(o}

trong do: A 1a do hip thu cua dich chiét khong chira DPPH; A
1a d6 hap thu cua dich chiét chira DPPH.

t

Axit ascobic
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Hinh 3. Twong quan giira kha nang khang 6xy héa va néng do
axit ascobic.

Hoat tinh khang khuan dwoc xac dinh bang phwong phép
khuéch tan trén dia thach: vi khuan E. coli, S. aureus dugc nudi
lic 18 gio trong moi trudng LB (pepton 10 g/1, nAm men 5 g/,
NaCl 5 g/l) & diéu kién 30°C, lic 150 vong/phut. Cay trai déu
50 pl dich nuéi vi khuan 1én bé mit dia chira mi trudng thach
LB. B6 sung 50 pl dich chiét vao giéng da dugc khoan 15 trén
dia thach, dia dugc giit & 4°C trong 2 gio dé dich chiét khuéch
tan déu vao moi trudng, sau d6 chuyén dia sang tt nudi cay on
nhiét 30°C dé vi khuén phat trién trong 24 gio. Kha nang khang
khudn duoc thé hién qua duong kinh vong khang khuan. Thi
nghiém dugc 1dp lai 3 lan, mdi 1an thyc hién trén 3 dia khac
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nhau. Thi nghiém dugc tién hanh twong tu v6i d6i chimg am
(nu6c cit) va dbi chimg duong (khang sinh kanamycin nong
do 30 pg/ml).

Keét qua va ban luan

Anh hwéng ciia nhigt dp va dnh sing LED dén sinh
trwong ciia S. maxima

Nhiét d6 1a mot trong nhitng yéu t6 duoc quan tam hang
dau trong nudi trong Vi khuan lam Spirulina [16]. Tuy nhién,
601 VO'l mdi chiing glong c6 ngudn goc khic nhau lai c6 yéu
cau vé diéu kién nudi trong nhu anh sang, nhiét do, dinh dudng
khac nhau. Trong san xut sinh khéi thuong mai Spirulina trén
thé gioi hién nay, hau hét cac mo hinh van sir dung nuéi bé
ho trong diéu kién ty nhién nhim giam thiéu chi phi so v6i hé
théng quang sinh kin c6 kiém soat [17].

Déi v6i ching S. maxima SH, Tran Bao Trdm va cs (2021)
[18] da xéc dinh trong s6 céc loai anh sang LED tht nghiém,
str dung dén LED don sic (tring hodc do) déu hiéu qua dbi voi
sinh truong (ham lugng protein dat >60% sinh khdi kho). Vi
vay trong nghién ciru nay, dé Iya chon dwoc diéu kién nhiét do
thich hop trong nudi trong chung S. maxima SH, nhom tac gia
thyc hién nghién ctru nudi cy ching S. maxima SH & cac dai
nhiét do khac nhau véi 2 loai dén LED tréng va do. Két qua
duoc thé hién & hinh 4.

1,6

g 14 WLED trd 5
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o 12
D 1
§ 038
=2
©- 0,6
k=]

5. 04
= 02
0
15 20 25 30 35 40
Nhiét d8 (°C)

Hinh 4. Anh hwéng nhiét dé va anh sang LED dén sinh trwéng
cua S. maxima SH.

Két qua hinh 4 cho thy, & cc ngudng nhiét do thi nghiém
15, 20, 25, 30, 35 va 40°C, chung S. maxima SH sinh truong
dudi dén LED tréng‘ (OD,,, twong mg dat 0,68, 0,85, 1,28,
1,30, 1,01 va 0,7) déu kém hon so véi den LED do (0D,
tuong Gng dat 0,75, 0,98, 1,38, 1,41, 1,11 va 0,78). Dong thoi
c6 thé thdy, trong cing diéu kién chiéu sang LED tring hoic
do, ching S. maxima SH déu phat trién t6t nhat ¢ nhiét do 25-
30°C (OD,,, twong ing dat 1,30 va 1,41), & cic ngudng nhiét do
thap hodc cao hon khoang nhi¢t do trén, chung S. maxima SH
sinh truong déu kém hon.

0 khoang nhiét do thich hgp 25-30°C, mat d9 sinh truong
cua chung S. maxima SH OD, dat cao nhét khi nuéi duéi dén
LED do 1a 1,41, twong duong vai sinh khdi kho dat 1,891 g/l &
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ngay nudi thir 10. Két qua nay ciing trong dong voi nghién ctru
cia R.A. Soni va cs (2019) [19] 14 sinh khéi S. platensis dat cao
nhét vao cubi mua xuan va ddu mua hé véi nhiét do dao dong
trong khoang 25-30°C. So sanh véi cac nghién ctru trén thé
gi6i nhu Thai Lan va Mexico 1a nhitng nudc nam & vi do thép,
c6 nhi¢t do tuong ty nhu Viét Nam viéc san Xuét Spirulina tap
trung vao thoi gian cé nhiét do dao dong trong khoang 25-
35°C, con nhimng thang ¢ nhiét do cao hon c6 thé tam ding
san xuat dé vé sinh khu nuéi trong [20]. Két qua thu dugc cia
nghién ctru cling twong tu nhu céng bd cua Nguyén Dirc Bach
va ¢s (2021) [21] khi nuéi S. platensis trong bé ho dudi dén
LED d6 vao thoi gian khoang thang 3-4 va thang 10-11 ¢ mién
Bic cling cho hi¢u qua thu hoach t6t nhat.

Nhu vay, nghién ciru nay da xac dinh dugc nhiét do thich
hop cho sinh truong cia chung S. maxima SH nudi nude lg 1a
khoang 25-30°C. Sinh khdi thu duoc tir dich nuéi cdy ching
S. maxima SH & khoang nhiét d6 nay & diéu kién chiéu sang
LED tring va do dugc sir dung cho cac nghién ciru tiép theo.

Anh hwéng ciia anh sing LED dén ham luong cdc sic to
trong sinh khoi S. maxima

Anh sang khong nhing tac dong dén sinh truong ma con
anh huong dén qua trinh quang hop ciing nhu sy tich liy cac
loai séc t6 cuia té bao vi khuan lam Spirulina [18]. Trong nghién
ctiu nay, 2 loai dén LED don sic tra’ing va do dugc su dung
nhdm danh gia anh hudng cua anh sang LED dén kha ning
tich Ity mot s6 loai sdc td chinh trong sinh khdi S. maxima
gdm phycocyanin, chlorophyll va carotenoid. Két qua thu dwoc
duogc trinh bay ¢ bang 1.

Bg’mg'1. Anh hwéng 'cl]a anh sang LED dén kha nang tich lay
sac to trong sinh khoi S. maxima.

Sic tb Pon vi ST, ST,
Phycocyanin mg/g kho 118+2,5 152+3,1
Chlorophyll mg/g kho 5,5+1,3 6,6+1,8
Carotenoid mg/g kho 2,9+0,5 3,0+0,58

O vi khuin lam, phycocyanin 1a mot hoat chit quan
trong v6i nhiéu tiém ning tmg dung [3], do vdy ham luong
phycocyanin dugc coi 1a mot chi tiéu dé danh gia chat lugng
sinh khdi trong nuéi trong Spirulina. Két qua cho thdy, sinh
khdi chung S. maxima SH dugc nudi cay bang dén LED do ¢
ham lugng phycocyanin cao hon 28,81% so véi LED tring.
Cac loai sic t6 chlorophyll va carotenoid khac biét khong nhiéu
50 v6i duoc nudi bing dén LED tring. Su khéc biét nay ¢6 thé
lién quan t6i loai anh sang co tac dung kich thich sinh tong
hop phycocyanin do sic té nay hap thu anh sang & budc song
620 va 652 nm - 14 cac budc song ndm trong phd sing va gin
voi bude song ciia anh sang do (=660 nm). Két qua nay ciing
tuong déng v&i nghién ctru cua F. Tian va cs (2018) [7] khi st

1n
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dung anh sang LED do dé ting kha ning tich lily phycocyanin
0 Spirulina. Nghién ctu cua C.Y. Wang va cs (2007) [22] cling
d cho thay dén LED do thuc day toc do tang truong sinh khoi
S. platensis.

Didnh gid hoat tinh chong éxy héa va khdng khudn ciia
dich chiét sinh khoi S. maxima

Trong nghién ctru nay, dich chiét dugc chuan bi bang
phuong phap sbc nhiét co tac dung phd v& thanh té bao vi
khuén lam, khi d6 toan bé cac hop chat trong mang té bao dwoc
giai phong ra ngoai va thu dugc t6i da cac thanh phan co hoat
chat do khong hodc it bi bién tinh ¢ nhiét do thép. Dich sau
ly tam loai can va thu dugc dich chiét téng ¢6 chtra cac thanh
phan c6 hoat tinh sinh hoc trong sinh khdi S. maxima nhu hdn
hop céc loai sic t6, cac hop chat phenol [23]. Dir liéu vé kha
ning chng 6xy hoa va khang khuén cua dich chiét sinh khdi
S. maxima 13 co s& cho viéc dinh huéng tng dung phat trién
cac san pham cham soc strc khoe tir sinh khdi Spirulina. Két
qua danh gia hoat tinh chdng 6xy héa va khang khuin cua dich
chiét sinh khéi S. maxima duoc thé hién ¢ bang 2 va hinh 5.

Bang 2. Kha nang chéng 6xy héa DPPH (%) cua dich chiét sinh
khéi S. maxima.

Nong df (ul/ml)
Mau 20 40 60 80 100
DC, 3,00:0,11  1849+0,92  4047+1,61 5375:222  82,90+3,98
DC, 12,04£032  2337+098  43,57+193  62,79+2,98  89,82+4,02
IC,, DC, 69,21+1,56
IC,, DC, 63,781,12
IC,  axit ascorbic ~ 29,40+0,84
(A)
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Két qua bang 2 cho thdy, dich chiét sinh khdi S. maxima
dwoc nuéi dudi dén LED tring va d6 déu thé hién hoat tinh
chong oxy hoa véi gié tri IC,, 1an luot 1a 63,78 va 69,21 pl/ml.
Khé ning quét goc 0xy hoa tu do cta dich chiét sinh khoi S.
maxima dugc nuoi voi anh sang LED d6 cao hon so vai anh
sang LED trang, nhung déu thip hon d6i chimg duong la axit
ascorbic khoang 2,2-2.4 lan. Nghién ctru ciia R. Safari va cs
(2020) [24] ciing cho thay dich chiét tir sinh khdi S. platensis
thé hién kha ning khang 6xy hoa tot.

Kha ning khang cac ching vi khudn gdy bénh 13 S. aureus
(gram duong) va E. coli (gram 4m) cua dich chiét sinh khi
S. maxima dugc thé hién ¢ hinh 5 cho thay, dich chiét sinh
khéi S. maxima nudi tréng st dung dén LED do thé hién hoat
tinh khang khuan manh hon so véi dich chiét sinh khdi dugc
nudi voi dén LED triang. Co sy khac nhau nay 1a do cac sic
t6 phycocyanin, carotenoid, chlorophyll trong dich chiét sinh
khéi khi nuéi bang anh sang LED d6 cao hon LED tréng. Tuy
cac nghién ctru trude da dé cap t6i kha ning khang khuéan cua
dich chiét Spirulina [25, 26], nhung nghién ctru nay da cho thiy
1 hon viée st dung dén LED d6 trong nudi trong S. maxima
gitip 1am ting hoat tinh khang khuén cta dich chiét sinh khéi vi
khuan lam. Két qua budc dau nay cho thay tiém ning cia viéc
ung dung anh sang LED d¢ gitip tang hiu qua tich iy cac hoat
tinh sinh hoc trong nuéi trong sinh khdi S. maxima.

Keét luan

Véi diéu kién nudi nude lo st dung anh sang LED do ¢
nhiét d 25-30°C, ching S. maxima SH sinh truong va thu dugc
ham luong cac sic to cao hon so voi LED trang. Sau 10 ngay
nudi dudi dén LED do, sinh khéi kho dat 1,891 g/l, ham lugng
cac sic td phycocyanin, chlorophyll, carotenoid tich liy trong
sinh khéi kho tuong tmg dat 152, 6,6 va 3 mg/g. Dich chiét
sinh khéi S. maxima thé hién hoat tinh chdng 6xy hoa thong
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Hinh 5. Kha ning khang khuan cua dich chiét sinh khéi S. maxima. (A) Kha ning khang E. coli VTCC12272; (B) Kha nang khang

S. aureus VTCC12275.
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qua kha nang loai bo gbc tu do (IC,,) va c6 kha nang khang
lai cac chung vi khuan gy bénh 1a S. aureus VTCC12275 va
E. coli VTCC12272.

LGOI CAM ON

Nghién ctru nay duge thuc hién véi sy hd trg kinh phi tir
nhi¢ém vu khoa hoc va cong nghé cép Bd nam 2021-2022:
“Nghién ctru ing dung cong nghé chiéu sang dén LED va thiét
bi do sinh khdi tng dung cong nghé xtr ly anh trong nhan nuéi
tao Spirulina maxima nhidm nang cao ning suit va chét lugng”
ctia Vién Ung dung Cong nghé. Céc tac gia xin trén trong cam
on.
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Trichoderma asperellum T10 - Chung vi sinh fiém ndng doi khang vi nam
Neoscytalidium dimidiatum gay bénh dom tring trén thanh long ¢ Binh Thuén
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Tom tit:

Chiing Trichoderma asperellum T10 dwgc phan 1ap tir dat trong thanh long ¢ tinh Binh Thuin ¢6 kha niing doi khang manh véi
nam Neoscytalidium dimidiatum giy bénh ddm tring trén thanh long. Két quéa nghién ctru cho thiy, 7. asperellum T10 ¢6 hiéu suét
ddi khang cao v6i nim bénh 13 100%, dudng kinh vong v6 khuin dat 28,00 mm & diéu kién phong thi nghiém. T. asperellum T10 ¢6
hi¢u qua phong tri bénh dom tring ¢ diéu kién nha mang, giam ty 1¢ bénh 28-40% va giam chi s6 bénh 23-33% so v6i ddi chiing.
T. asperellum T10 dwgc dé nghi 12 chiing vi sinh tiém ning dé 1am ché phim vi sinh phong tri b¢nh ddm tring trén thanh long.

Tir khéa: bénh dom tring, Binh Thuan, Neoscytalidium dimidiatum, thanh long, Trichoderma asperellum.

Chi 56 phin logi: 1.6
Dat van dé

Thanh long 1a mot trong nhitng cdy dn qua cho gia tri xuét
khéu cao cta tinh Binh Thun. Trén cdy thanh long, bénh dém
tring do nam N. dimidiatum gy ra dugc xem 1a bénh nguy hiém
[1]. Nhiéu phuong phap khac nhau duoc sir dung dé phong tri ndm
N. dimidiatum. Phuong phap didu tri bang hoa hoc 14 hiéu qua
nhat, nhung mang lai nhiéu tic dung phuy gay 6 nhiém moi truong,
anh hudng truc tiép dén sirc khoe con nguoi va tng nguy co xuat
hién cac mam bénh khang thude. Do d6, viéc kiém soat bénh bang
phuong phép sinh hoc nhu sir dung vi sinh vat di khang 13 bién
phép phu hop [1-3].

Nhiéu nghién clru cho thiy, mot s6 chung Trichoderma ¢c6
kha nang kiém soat vi sinh vat gdy bénh trén cy trong [4, 3]
Trong 6 do, chung T. asperellum dugc danh gia la chung c6 tiém
ning phong tri mot so bénh, kha ning sinh truong nhanh va hinh
thanh sb luong bao tir 16n [6]. Chung T asperellum c6 kha ning
d6i khang cao voi ndm Penicillium digitatum va Colletotrichum
gloeosporioides [7], phong tri vi khuan Ralstonia solanacearum
trén gung [8], giam 74% ty 1¢ nim Sclerotium cepivorum trén cdy
hanh trong diéu kién nha kinh, giam ty 1¢ bénh théi trang 3,41 va
3,61% so v6i cdy hanh dugc xir 1y bang thudc diét ndm héa hoc
[9], c6 kha ndng d6i khang manh v&i Fusarium oxysporum trén ca
chua [10].

Hién nay chua co nghién ctu nao cong bd vé chung
T. asperellum d6i khang voi ndm N. dimidiatum gy bénh dém
tréng trén thanh long ¢ tinh Binh Thuén. Trong nghién clu nay,
ching ndm T, Asperellum dugc phan lap, dinh danh va xac dinh
hiéu qua dbi khang v&i N. dimidiatum dugc thuc hién.

Poi tuong va phuong phap nghién ciu
Déi twong

Ching ndm N. dimidiatum MBI (tr Chi nhénh Vién U:ng dung
Cong nghé tai TPHO Chi Minh [11]) dugc phén 18p tir mau thanh
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long bénh tai tinh Binh Thuan, c6 doc luc gay nhiém bénh 14 100%
va dugc dinh danh sinh hoc phéan tir dén loai. Chung Trichoderma
spp. duoc phan lap tir cac miu dat vuon trong thanh long va dat
rimg Ta Ch & tinh Binh Thuan dugc dung dé tuyén chon kha ning
dbi khang N. dimidiatum MBI,

Phwong phdp nghién ciru

Phén lip va sang loc cdc ching cé kha ndng la ndm
Trichoderma tir mau dat: Pha loing mau dat va cdy trai trén moi
truong: PGA (thanh phan: 200 g khoai tay, 20 g glucose, 20 g agar,
1.000 ml nudc), u ¢ nhiét o 22-25°C, quan sat khuén lac trén méi
truong PGA sau 48-72 gid, phan 1ap vi ndm tir nhimng khuén lac
riéng 1¢ trén dia thach sau khoang thoi gian 4-10 ngdy. Xéc nhan
dong vi nim Trichoderma spp. dwa trén cac dic diém hinh thai va
vi thé [6].

Nghién ciru kha nang doi khang N. dimidiatum ciia cdc ching
vi sinh tuyén chon ¢ diéu kién phong thi nghiém:

- Phuong phap doi khang trye tiép: Cdy ndm bénh va cac ching
vi ndm tlem ning trén 2 diém déi xumg nhau qua tm dia petri, cic
dlem cdy cach mép dia 1,5 cm. Déi chung la dia chi dugc cay riéng
ndm be;nh‘ uod phle;t d6 phong trong diéu kién tol Thi nghi¢m duoc
1dp lai 3 lan, ket qua 1a gid tri trung binh cua 3 lan lap. Quan sat va
ghi nhan két qua sau 2, 4 va 6 ngay. Tinh hiéu qua trc ché nam bénh
theo cong thirc sau [5]:

H = (Ddc - D)/Ddc*100
trong do: H: hiéu qua uc qhé (%); Ddc: duong kinh khuan lac nim
bénh trung binh trén dia doi chimg (mm); D: duong kinh khuan lac
nam bénh trung binh trén dia doi khang (mm).

- Phuong phap khuéch tan qua 16 thach: Nudi cdy chung vi
ndm tiém ning trén méi truong PGA long trong 48 gid. Sau do ly

tam (8.000 vong/phut trong 5 phut) dé loai bo sinh khéi thu dich
ndi. Nudi cy nam bénh N. dimidiatum trén dia moi truong PGA,
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Trichoderma asperellum T10 - A
potential microbial strain against the
Neoscytalidium dimidiatum causes
white spot disease on dragon fruit
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Abstract:

The Trichoderma asperellum T10 isolated from soil for
dragon fruit growth in Binh Thuan province, has a
strong antagonistic ability against the Neoscytalidium
dimidiatum, causing the white spot disease on dragon
fruit. The results showed that 7. asperellum T10 had a high
antagonistic effect against fungal pathogens of 100%,
and the inhibitory zone diameter reached 28.00 mm
in laboratory conditions. 7. asperellum T10 has been
influential in the prevention and treatment of white spot
disease in greenhouse conditions and reducing disease
rates by 28-40% and disease index by 23-33% compared
to the control. 7. asperellum T10 is proposed as a potential
strain of a microbial product for the prevention and
treatment of white spot disease on dragon fruit.

Keywords: Binh Thuan, dragon fruit, Neoscytalidium
dimidiatum, Trichoderma asperellum, white spot disease.

Classification number: 1.6

thu liy bao tir, pha loang dé dat ndng d6 10° CFU/ml. Phuong phap
thu bao tir va pha lodng xac dinh néng d6 bao t& ndm: Nam duoc
nudi cdy trén dia moi truong PGA ¢ 25-28°C khoang 4 ngay, ding
gat thuy tinh v tring cao 16p bao twr, cho thém vao 5 ml nude
cat vo tring, tién hanh loc qua mang loc Miracloth (Calbiochem,
Pirc), tiép tuc thu bao tir bang cach ly tim 4000 vong/phut trong
10 phut, sau d6 rira bao tir 2 lan bang nudc cit vo trang, dung
dich bao tir duge xéc dinh s6 lugng bao tir dudi kinh hién vi béng
budng dém hong cau, pha loing dung dich bao tir bang nudc cat
vo tring dat 107 CFU/ml, dé trong ti mat -4°C, khi sir dung pha
lodng véi nude cit vo trung dat 10°CFU/ml. Hut 0,1 ml dung dich
chtra bao tit N. dimidiatum trai déu trén dia petri chira méi truong
PGA. Tao nhiing giéng nho c6 duong kinh 8 mm. Nho 0,1 ml dich
nudi cdy céc ching vi nam déi khang da loai sinh khoi. U dia ¢
4°C trong 15 phut cho dich trong giéng khuéch tan. Sau do U ¢
nhlet do phong trong 24 48 gio cho vi ndm N. dimidiatum phat
trién. Chung vi nam néu c6 kha nang sinh ra chat khang khudn dé
tc ché N. dimidiatum s& xuat hién vong khang khuan xung quanh
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16 thach. Po kich thudc vong vo khuin xung quanh giéng. Thi
nghiém dugc lap lai 3 1an d6i v6i mdi chung can chon loc, két qua
14 gia tri trung binh cong cta cac lan 1p lai. Tinh kich thudc vong
v6 khuan = D-d. Trong d6, D: dudng kinh vong dbi khang (mm);
d: dudng kinh 16 (mm).

Tir phuong phép ddi khang truc tiép va khuéch tan qua 16
thach, tuyén chon ching Trichoderma c6 kha nang ddi khang
manh v6i nam bénh N. dimidiatum dé tién hanh dinh danh dén
loai. Cac ching vi ndm duoc dinh danh dén loai bang phwong phap
giai trinh ty ving ITS-rDNA tai Trung tdm Khoa hoc va Cong
nghé, Truong Dai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia TP
Ho Chi Minh.

Nghién ciru khd ning phong tri bénh dom tring trén cdy thanh
long ciia ching Trichoderma ¢ diéu kién nha mang: D6i voi thi
nghiém phong bénh, phun két hop tudi gbe Trichoderma, sau 10
ngay tién hanh phun két hop tudi goc bao tir vi nam N. dimidiatum
1én toan bo cay thi nghiém voi nong do phun 10° CFU/ml (d6i v6i
thi nghiém tri bénh, phun N. dimidiatum trudc, sau d6 phun xu ly
Trichoderma). Thi nghiém dugc b tri ngdu nhién hoan toan theo
khdi, mi 6 gom 5 cdy v6i 5 1an 1ap lai cho mdi nghiém thirc. Theo
doi ty 1& bénh va chi s6 bénh dom tring sau 10, 20 va 30 ngay sau
khi xt 1y vi nam.

Phuwrong phdp xir Iy 56 liéu: Céc s6 lidu thi nghiém duoc danh
gi4 bang céc phuong phap thong ké phan tich bién luong (Analysis
of Variance - ANOVA) so sanh trung binh theo phudng phap trac
nghiém Ducan. Céc s6 liéu ghi nhan dugc xr 1y bang phan mém
SPSS phién ban 19.

Két qua

Phiin lgp va sang loc cac ching nim co khd nang la
Trichoderma

Tir 20 mau dét thu ¢ tinh Binh Thuén, phan lap duogc 69 chiing
c6 kha ning 1a Trichoderma qua quan sat cac dic diém hinh dang
khuén lac trén thach, nhudm va quan sat dac diém to ndm, bao tir
duéi kinh hién vi quang hoc ¢ vat kinh x40 va x100. Cac khuén lac
ban dau ¢6 mau trang, khi sinh bao tir thi chuyén sang xanh dam,
xanh vang hoic lyc tring (hinh 1A va 1B). Trong d6, mau dat vuon
phan 1ap dugc 40 ching (57,97%), dat rimg Ta Cu phan lap dugc
29 chung 42,03% (bang 1).

Hinh 1. Hinh dang khun lac cia chiing DV8T1 (A); to' ndm, thé
binh va bao tir chiing DV8T1 dw&i kinh hién vi quang hoc &
vat kinh x100 (B).
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Bang 1. Két qua sang loc cac chiung Trichoderma tir 20 mau
dét tinh Binh Thuan.

Méu dit vaon Mau dit rirng Ta Ca

TT Ky higu S6 chiing Ky higu 86 chiing
1 bV 2 PRI 4
2 DV2 8 DPR2 9
3 bPV3 4 PR3 0
4 bV4 2 DR4 1
5 PV5 2 PR3 1
6 DV6 0 DR6 0
7 pV7 1 DPR7 0
8 PV8 10 DRS 1
9 DV9 9 DRY 1
10 bV10 2 DPR10 12
Téng 40 29

Nghién ciru kha ning doi khdng vi nam N. dimidiatum
cua cdac chung Trichoderma

Két qua d6i khang duoc xac dinh thong qua hiéu qua trc
ché va duong kinh vong khang khudn. Két qua ddi khang
cia 19 ching Trichoderma c6 hiéu qua ddi khang manh
trong 69 chiing phén 1ap dugc thé hién ¢ bang 2 va 3.

Bang 2. Kha nang trc ché nam N. dimidiatum gay bénh dém
trang trén cay thanh long cta 19 ching Trichoderma spp. déi
khang manh (phwong phap doi khang trwec tiep).

Phwong phap déi khang true tiép

TT Tén chiing Hiéu qud trc ché Hiéu qud trc ché
sau 4 ngay (%) sau 6 ngay (%)

1 bV8TI 71,85 100,00?
2 bR10T6 68,52¢¢ 100,007
3 bVv4T2 63,7020 100,00?
4 bV4Tl 61,8500 100,00?
5 DR2T5 59,6320 100,00?
6 bR2T9 59,26 100,00?
7 bR2T4 61,8500 98,89
8 bV3T2 66,67 95,19%%e
9 bR2T7 57,0454 94,812
10 DROIT1 65,56 94,443
11 bV8T7 65,1920 93,70¢e
12 bR2T6 61,4830 93,70
13 bR2T3 57,78%4 93,702
14 bVIT5 57,4154 93,33abe
15 bV2T6 66,67 92,592bed
16 bVIT3 58,52abed 92,592bed
17 bVSTS 61,852 91,85¢0ed
18 bV7T1 60,3720 91,48¢0ed
19 bV5T2 60,3720 90,7420ed

Ghi chu: trong cung moét cot, cac gia tri trung binh cd ky tw theo sau
khac nhau cé sy khac biét vé mat thong ké (p<0,05).
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Bang 3. Kha nang trc ché ndm N. dimidiatum gay bénh dém
trang trén cay thanh long cta 19 chung Trichoderma spp. doi
khang manh (phwong phap khuéch tan trén dia thach).

Phwong phap khuéch tan trén dia thach

TT

Tén chiing (D-d) (mm)
1 bVET1 28,0%£2,27
2 bVoT4 27,5%+1,93
3 BRI10TS 25,5%¢+0,96
4 bV7T1 25,0004+2 48
5 bv3iT4 23,53 10
6 DV2T1 PRESEE N
7 DVET2 22,8abedel) 81
8 bVIT8 22, 3abedefet) 3D
9 bR10T7 20,0ebedefzht 118
10 bV8T7 19,82bedefeh 1 29
11 bV2T4 19,82bedefeh 3 7]
12 bVv2T2 19,8:bcdefeh ) 56
13 bVvoT2 19,abedefehy ] 18
14 DVIT1 18,80cdefeh 0,48
15 DVET10 18,8bedefeh ) 17
16 bVIT3 18,5¢defeh+3 84
17 DRIT1 18,5¢feh+2 02
18 bVITS5 18,3412 06
19 bVoTe6 18,00¢¢f+3,19

Ghi cha: trong cung mot cot, cac gia tri trung binh cd ky tw theo sau
khac nhau co sy khac biét ve mat thong ké (p<0,05).

Qua quan sat sau khi cdy 2 ngay (hinh 2 va bang 2) cho
th?iy, ca 2 loai nAm Trichoderma va N. dimidiatum déu phat
trién va lan nhanh trén méi trudng, giita ving nim bénh va
nam d6i khang hinh thanh mot duong ranh gi6i 3. Sau 2
ngay, tat ca cac ching thir nghiém déu bit ddu ghi nhén co
kha nang ddi khang N. dimidiatum. Sau 4 ngay, hiéu qua tic
ché ndm bénh 16n hon 57%. Sau 6 ngay, hi¢u qua dbi khang
ghi nhan rat cao, trong d6 c¢6 6 chung la DPV8T1, BR10T6,
DVA4AT2, DVAT1, DR2T5, DR2T9 tic ché hoan toan nam
N. dimidiatum (hiéu qua d6i khang 100%).

Két qua bang 3 va hinh 3 cho thay, sau 4 ngay nubi cay,
tat ca cac ching thir nghiém déu c6 kha ning sinh ra chat
khang khuan khang nam N. Dimidiatum chiém ty 1& 100%
v6i duong kinh vong vo khuan 16n hon 18 mm. Trong
d6, chung DVSTI cho két qua d6i khang manh nhat voi
(D-d)=28,00 mm.
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Hinh 2. Chiing Trichoderma spp. d6i khang nAm N. dimidiatum
bang phwong phap déi khang trwc tiép. (A) Sau 2 ngay; (B) Sau
4 ngay; (C) Sau 6 ngay. Mi tén vang chi chiing ndm N. dimidiatum;
BC la chiing ndm N. dimidiatum dbi chirng; chiing khéng cé mdii tén
la ndm Trichoderma spp.

DVSET1

Hinh 3. Chang Trichoderma spp. d6i khang nam N. dimidiatum
bang phwong phap khuéch tan qua 15 thach.

Tir 2 phuong phéap thi nghiém khao sat kha ning dbi
khang nam N. dimidiatum cta cac ching Trichoderma cho
thdy, DV8TI 1a ching c6 kha ning ddi khang manh nhit &
¢4 2 phuong phap. Chiing ndm DV8T1 dugc dinh danh dén
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loai bang phuong phap phan tich trinh ty ving ITS-rDNA,
so sanh trinh ty DNA cua ching DV8T1 véi nhitng dong
Trichoderma trén co sé dir licu NCBI.

Qua cay phat sinh chung loai (hinh 4), chung DV8T1
¢6 quan hé gan nhit v6i chung 7. asperellum FT101. Tiép
tuc so sanh trinh ty DV8T1 va chung 7. asperellum FT101
(hinh 5), két qua cho thiy c6 14 nucleotic khac nhau trong
s6 1114 nucleotic, chiém gﬁn 1%. Qua dic diém dai thé
vi ndm va dic diém vi thé, trong nghién ctru nay xac dinh
chung BVS8T]1 1a loai T. asperellum T10.

+Trichoderma koningii
#Trichoderma gamsii
“Trichoderma atroviride
*“Trichoderma paraviridescens
:]r\chodcrma viride
"Trichoderma asperellum

{Trichoderma asperellum
4

5 v
Trichoderma asperellum
* *Trichoderma effusum
L s
02005 unknown

Hinh 4. Cay phat sinh chuiing loai ctia ching BV8T1 (unknown
la chung BV8T1).

Score Identities Gaps Strand
1940 bits (1050) 1095/1114 (98%)  14/1114 (1%)  Plus/plus
Query 12 CAAAC TATTOOC TCGGOGGGETC ACGE ]
IIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII
shjer 2037153  AACCCAATG CAAAC TGTTGCC TCGGLGGGETC ACGEE 2037212
quiry 7O Tﬁﬁﬁmc.amacccsccmmcmcmu TITC 'rcr..\crtcccr\ca:l 126
Benrrnnnnnnnnnenrnpngnrnnnnnninl RRRRERURRRRIRUNRNA
Shjct 2037213 AGCCCCGLAACCAGGLGLOCOOCORAGCAACCAMCCAAMMCTCTTTCTGTAGTCLLCTOGE 2037272
o (i ittt .
Sbjcr 2037273 GGACGTATTTCTTTACAGE TCTGAGCAAAAAT TC AAAATGAATC AAANC TT TC AN 2037332
query 190 GATCTCTTGGTTE TGGCATC GATGAAGAAL GC AGCGARATECGATASGTAATGTGAATTG 245
IIIIIIIIIIIIIIIIIIIIIIIII ........... IIIIIIIIIIIIIIIIIII
sbjct 2037333 ATCGATGAAGAACGLAGCGAAATGCGATAAG 2037392
el it e .
Shjct 2037393 CAGAATTCAGTGAATCATCGAATC TTTGAACGCACATTGOGCCCGUCAGTATTCTGGIGE 2037452
Query 310 GCGTCATTTCAMOOL TOGAMCOC TOCGGGGGATC TTGGGGA 360
IIIIIIIIIIIIIIIIIIIIIIIII """ IIIIIIIIIIIIIIIIIII
sbjcr 2037453 CATTTCAACCC TCGAACCOC TCCGOGGRATC TTGGGGA 2037512
query 370 'Irclﬁ?ﬁﬁﬁcwxacacﬂsccmccc TAAATA{AGTEGC{A:I’C rcacca:mx?ﬁ}' 428
FORRRanuny pnnnpnnpngnrnnnnnninl BRRRERURRRRTNUE
Shjct 2037513 TOGGGACCCCTCALACGLOL GOCGLOOOC TAAATACAGTGLCGATC TCROCGEAGCCTCT 2037572
ol | T
Sbjer 2037573 CCTGOGCAGTAGTTTGOACAMS TCGCACCGGGRAGCGCGECGCGTCCACGTCCGTAMACA 2037632
query 490 TGAAATGTTGACC TCGGATCAGGTAGGAATACCCGL TGAAL TTAAGE A 545
IIIIIIIIIIIIIIIIIIIIIIIII ........... IIIIIIIIIIIIIIIIIII
sbjct 2037633 GTTGACCTCGGATCAGGTAGGAATACCCGLTH 2037692
auery 550 1c"lhalﬂlllllllIIIIIIIIIIII(I;IL',‘(" "G(‘;('('e'cl'?ﬁ?ﬁlllllllll‘l;lccl eoe
Shjct 2037693 TCAATAAGLGGAGGAAAAGAAACCAM AGGGATTGCCCCARTAACGECGAGTGAAGIGGE 2037752
query 610 GAAATC TEGOCCC TOCGGETOCGAGT TG TALT T TG TAGAGGAT 663
IIIIIIIIIIIIIIIIIIIIIIIII """""" IIIIIIIIIIIIIIIIIII
sbjcr 2037753 GAAATC TGGCCCC TOCOGGTOCGAGTTGTAAT TTGTAGAGGAT! 2037812
Query 670 m\ﬁ'lrﬁclclﬁccocccc.:crrccctmmucuamsﬁcrﬁmﬁﬁﬁ?ﬂ 729
BORUnTnnnnnrnpnenprnpngnninli FRERERURNRN
Sbhjct  203TH13  TTTGOTGAGGTGOLGCCCGAGTTOOL THOAAL GLAACGLC AL AGAGGG TRAGAGLCT 2037872
St 13 T
Sbjcr 2037873 CTGGLTGHCCACCGAGOC TC TGTAAMGE TOC TTCGACGAGTCGAGTAGTTTGGGAATGCT 2037932
query BS0 CAAGT. TCGAAAGATGAAAMGCACC TTRAAAAGAGGGTTANACAGTACGTGARS 909
. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shict 2037653 CAAGTAGAGTGATCGAAAGATGAAAAGCACCTTGAAAAGAGGGTTASACAGTACGTGARS 2038052
Guery 910 TTGAAAGGGAMGE GL CAGAC TTGGGE L GOl GGA” CCOGOATTCTTIC 969
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1
Sbjer 2038053 TOT TGAAAGGRAMGE GC TTG TGAC CAGAC TTHGGCGL GO GGATCATCCGGOGTTC-TC 2038111
query 970 AG-CCAGCATCAGSTTCGTCOL GOGGGAMAAMAGACTT 1027
IIIIIIIIIIIIIII IIIIIIII IIIIIIIII IIIIIIIIIIIIIIIIIII ] III
sbjer 2038112 TCOGGTGL G GLGGGAARA LG - 2038169
Query 1028 CGRGGA=COTRRCTCCC TCCCGOGAGTGTT, AATACC-TGLCGGATGA 1085
1] IIIIIIIII | IIIIIIIIIIIIIII IIIIIIIIIIIIIII o
Sbhjct 2036170 CGGGAACGT: =T-CCGGGAGTG GTTGCATAATACCCTGL -GGTGGA 2038226
Query 1086 CTGA-GACCGLGCATC TOCAMG-ATGCTOGC GTA 1117
IIII IIIIIIIIIIIIIIIII [RNARNRANAN
sbjct 2038227 CTGAGGACC TECAMGGATGCTGGCGTA 2038260

Hinh 5. Két qua so sanh vung trinh tw ITS cta chiing BV8T1 va
chuing T. asperellum FT101.
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Nghién ciru kha nang phong bénh dom trd'ng trén cdy
thanh long cua chiing T. asperellum T10 ¢ diéu kién nha
mang

Ty 1¢ bénh va chi s6 bénh dém trang do N. dimidiatum
gdy ra trén cac cdy thanh long thi nghiém sau 10, 20 va 30
ngay duoc thé hién ¢ (bang 4). Két qua bang 4 cho thiy, ty
1& bénh va chi sb bénh dém trang & cac cong thuc co chidu
huéng ting dan qua cac thoi diém theo ddi, cong thire xir Iy
T. asperellum T10 c6 ty 1& bénh va chi s bénh ting véi
chiéu hudng thip hon so vé6i cong thire dbi chimg chi st
dung nudc 13 véi su khac biét co ¥ nghia thong ké. Ty
1¢ bénh va chi s6 bénh ¢ cong thirc nay tai thoi diém 30
ngdy giam twong tng 1a 40 va 33% co su khac biét thong
ké so v6i cong thirc dbi chimg. Trong nghién ctu nay,
T. asperellum T10 c6 hiéu qua phong bénh dém trang do nam
N. dimidiatum gy ra trén cdy thanh long so véi d6i chimg c6
khéc biét thong ké.

Bang 4. Ty lé bénh va chi s bénh khi sir dung T. asperellum
T10 dé phong bénh dém trang trén thanh long trong nha mang.

Ty 1€ bénh (%)
Cong thirc

10 ngay 20 ngay 30 ngay
CT1: nuéc la 60,0° 80,0° 100,0°
CT2: T asperellum T10 28,0° 32,07 60,0?

Chi s6 bénh (%)
Cong thirc

10 ngay 20 ngay 30 ngay
CT1: nudc la 21,0 32,0 52,0°
CT2: T. asperellum T10 7,0° 9,02 19,0°

Ghi chu: trong cung mot cot, cac gia tri trung binh ¢ ky tw theo sau khac
nhau c6 sy khac biét ve mat thong ké (p<0,05).

Nghién citu khd néing tri bénh dom tring trén cdy
thanh long cua chiing vi nam doi khang T. asperellum
T10 o diéu kién nha mang

Ty 1& bénh va chi s6 bénh dém trang khi phun két hop véi
tudi gbe chung T asperellum T10 trén cac ciy thanh long da
duoc nhiém bénh nhén tao trong nha mang duogc thé hién &
bang 5.

Bang 5. Ty Ié bénh va chi sé bénh khi str dung T. asperellum T10
dé tri bénh dém tring thanh long trong nha mang.

Ty 1€ bénh (%)
Cong thirc

10 ngay 20 ngay 30 ngay
CT1: nudc la 100,0° 100,0° 100,0°
CT2: T. asperellum T10  92,0° 80,0* 72,0°

Chi s6 bénh (%)
Cong thire

10 ngay 20 ngay 30 ngay
CT1: nudc 1a 44,0 56,0° 59,00
CT2: T. asperellum T10  39,0° 34,0° 36,0?

Ghi chu: trong cung mét cdt, cac gia tri trung binh co ky tw theo sau khac
nhau c6 sw khac biét v& mat théng ké (p<0,05).
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Két qua bang 5 cho thdy, qua cac thoi diém theo ddi ty
1¢ bénh & cong thirc dbi chimg khong co ddu hiéu giam
trong subt 30 ngay (ty 1& bénh 100%). Cong thic xir ly
T asperellum T10 cho ty 1€ bénh giam 28% c6 khac biét
thong ké so véi ddi chimg. Chi sb bénh cua ciy & cac
nghiém thirc nay sau 20 dén 30 ngay thir nghiém ciing thap
hon tir 22 dén 23% c6 khac biét thong ké so véi cong thirc
dbi chimg.

Ching T asperellum T10 dugc phéan lap tir dat vuon
thanh long tai Binh Thuan, c6 kha nang thich nghi, dinh vi
va tao quan thé 16n xung quanh ré thanh long, giup phong trir
lau dai mot s& nam bénh khéac gay hai thanh long [9]. Ching
T. asperellum T10 c6 kha ning canh tranh méi truong song,
sir dung sinh khdi ndm bénh lam dinh dudng dé tiép tuc phat
trién va tiéu diét nAm bénh, tiét ra cac hoat chit khéang khuan
gitip phong tri bénh dém tring trén cdy thanh long tir bén
ngoai 1an bén trong, dic biét 1a tiéu diét ndm bénh 4n nau
trén cdy thanh long ¢ vi tri ma thudc bao vé thuc vat khong
tiép xtc duoc [8]. Chung T asperellum T10 c6 hidu qua
phong tri bénh dém tring & diéu kién nha mang, khong anh
huong x4u dén su sinh truong cay thanh long thi nghiém,
T. asperellum T10 tidu diét tryc tiép va gian tiép nAm bénh
trong dat va trén cdy thanh long, gitp trc ché duoc sy phat
trién va gdy hai ciia nAm bénh trén cay thanh long nén rat
phi hop cho viée tiép tuc nghién ciru san xuit ché pham vi
sinh phong tri bénh dém tring trén cay thanh long.

Sau 4 ngay d6i khang, hiéu qua d6i khang N. dimidiatum
cua chung T. asperellum T10 1a 71,85%, cao hon so voi hiéu
quéa dbi khang N. dimidiatum cta 5 ching Trichoderma spp.
do Nguyén Nhu Nhut va cs (2019) [12] dd cong bd 13 59,94-
63,02%; cao hon so v6i hiéu qua di khang N. dimidiatum
cua 3 chung Trichoderma HLI135, FJ069 va 2325-2 do
D. Chen va cs (2020) [13] da cong bd 1a 67,60£0,85%.
Sau 4 ngay ddi khang, hiéu qua dbi khang N. dimidiatum
ctia ching 7. asperellum T10 lai thap hon so véi hiéu qua
dbi khang N. dimidiatum cta 3 chung Trichoderma sp. do
Trwong Minh Tuong va Tran Ngoc Hung (2012) [5] da
cong b 1a 100%. Puong kinh vong vo khuan sau 4 ngay
dbi khang N. dimidiatum cia chung T. asperellum T10 1a
28,0 mm, thap hon so v4i duong kinh vong vo khuan sau
5 ngay d6i khang N. dimidiatum cta ching Streptomyces
griseorubens (BCA3) la 48,01+2,07 mm do B.M.A. Hamad
va cs (2021) [14] cong bd. Nghién ciru nay dong gop thém
vé co s6 ung dung ching 7. Asperellum T10 dé phong tri
bénh ddm tring trén thanh long ngoai dong rudng, gop phan
giam thiéu viéc st dung thube bao vé thuc vat phong tri

18



bénh ddm trang trén thanh long.
Keét luan

Chung T asperellum T10 c6 hi€u qua dbi khéng cao nhét
v6i N. dimidiatum, v6i hiéu qua doi khang 1a 100% sau 6
ngay va duong kinh vong vo khuan 1a 28 mm sau 4 ngay
dbi khang.

~ Chung T asperellum T110 c6 kha nang phong tri bénh
dom trang trén thanh long ¢ diéu kién nha mang, giip giam
ty 1€ bénh 28-40% va chi s6 bénh 23-33% so voi doi ching.
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Panh gia mot o hoat tinh sinh hoc ciia dich chiét Nghé tring
(Curcuma aromatica Salisb.) thu thap tai Yén Bai

Ha Thi Dung', Phan Xuén Binh Minh', Trin Bio Trim', Nguyén Phwong Lan', Nguyén Minh Nam?, Vii Xuin Tao""

"Trung tam Sinh hoc Thure nghiém, Vién Ung dung Cong nghé
2Vién Ung dung Cong nghé

Ngay nhan bai 1/7/2022; ngay chuyén phan bi¢n 5/7/2022; ngay nhén phan bién 25/7/2022; ngay chép nhan dang 29/7/2022
Tom tit:

Ngh¢ tring (Curcuma aromatica Salisb.) 12 mt loai dwoc liéu quy véi nhiéu cong dung da dwge chirng minh nhuw
kha niing khang khuén, chéng dxy héa, khang viém, khang ung thu... Nghién ciru nay dwoge thwe hién nhim danh
gia kha ning khang khuin va chdng 6xy héa ciia dich chiét tir than ré (cii) Nghé tring dwoc thu thip ngoai tw nhién
tai Yén Bai. Két qua cho thdy, dich chiét Nghé tring bang dung méi ethanol thé hién hoat tinh khang khuin manh
v6i 3 chiing vi khuén giy bénh 1a Staphylococcus aureus VICC12275, S. lentus ATCC29070 va Escherichia coli
VTCC12272. Nong d9 e ché t6i thiéu (MIC) ciia dich chiét Nghé tring bang dung mdi ethanol véi cic chiing vi
khuén kiém dinh twong irng dat 7, 6 va 9 ul/ml. Ngoal ra, dich chiét Nghé tréng bilng dung moi ethanol cing | thé hién
hoat tinh chong 0xy hoa thong qua kha nang tre ché goc tw do (IC,). Vm két qué thu dugc bude dau cho thay, Nghé

trang 1a nguon nguyén liéu tiém nang cua Viét Nam trong viéc phat trién cac san pham tir dwgre liéu.

Tir khoa: chong oxy hoa, dich chiét, khang khuén, Nghé trang (Curcuma aromatica Salisb.).

Chi s6 phén logi: 1.6
Pit van de

Nghé tring con co tén goi khac 1a nghé ring, ngai
trang, 1a mot loai trong chi nghé (Curcuma) thuoc ho gung
(Zingiberaceae). Ngh¢ trang phan bd & mot sé qubc gia
nhu An D9, Sri Lanka, Trung Qubc, Myanma, Thai Lan,
Campuchia va Viét Nam [1]. Pay la mdt loai dugce liéu da
dugc sir dung phd bién trong nhiéu bai thude cb truyén didu
tri cac bénh vé duong tiéu hoa, dau khop, viém nhiém, nhiém
tring da va con tring can. Nhiéu nghién ctru vé thanh phan
hoa hoc, hoat tinh sinh hoc ciia Nghé tring cho thiy déy la
mot loai dugc liéu quy, nhiu tiém nang ung dung. Than
1& 12 bd phan dugc st dung phd bién nhit cua cdy Nghé
trang dé lam dugc liéu. Chiét xuét than r& Nghé tring bang
dung moi ethyl acetate dd xac dinh dugc cac hop chat nhu:
germacrone, curdione, dehydrocurdione, furanodienone,
zederone,  curzerenone, curzeone, comosone I,
gweicurculactone, curcumenol... [2]. Cac hoat chét trong
cdy Nghé tring da dugc khing dinh c6 kha ning chéng ung
thu, khang 6xy héa, chong viém, khang khuan, chéng ho,
giam dau, chita lanh vét thuong... [3-6]. Tir cac két qua
nghién ciru trén thé gii cho thiy, Nghé trang la nguon
nguyén liéu rat tiém niang cho nganh duoc phdm va hoa my
pham. Tuy nhién, cac hoat chét ciing nhu hoat tinh sinh hoc
clia cac cdy duoc liéu thuong khac nhau kha nhiéu giita cac
ving phan bd. Vi vay, viéc danh gia dé co thém céc dit lidu
vé hoat tinh sinh hoc cua nguén duogc liéu Nghé trfmg o Viét
Nam 14 rat can thiét.

“Tac gia lién hé: Email: taovx.tsa@gmail.com
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O Viét Nam, Nghé tre’ing phan bd tai mot s6 dia phuong
nhu Lai Chéau, Yén Bai, Cao Bang, Hoa Binh... [1]. Nghé
trang ciing duoc sir dung trong mot s bai thude y hoc ¢d
truyén ctia ngudi Viét Nam. Tuy nhién, cac nghién ciru vé
hoat tinh sinh hoc cua nguén dugc li¢u Ngh¢ tréng tai Viét
Nam con han ché. Nghién ctru nay budc dau dua ra di liéu
vé hoat tinh khang khuén va chong 6xy hoa cta dich chiét
tir cdy Nghé trang tu nhién thu thap tai Yén Bai. Két qua ctia
nghién ctru 1a co s¢ khoa hoc cho viéc ing dung dich chiét
tr nguon Nghé trang Viét Nam trong viéc phat trién cac san
pham dugc liéu va my pham.

Vat liéu va phuong phap nghién ciu

Vit liéu

Céc chung vi sinh vat kiém dinh bao gdm: S. aureus
VTCCI12275, S. lentus ATCC29070, E. coli VTCC12272
dugc Iuu git tai Trung tam Sinh hoc Thyc nghiém, Vién
Ung dung Cong nghé.

Mau Nghé trang thu tai huyén Tram Tau (Yén Bai) duoc
giam dinh tén khoa hoc 1a Curcuma aromatica Salisb. boi
Phong Thuc vat, Vién Sinh thai va Tai nguyén Sinh vat. Su
dung phan than ré Ngh¢ trang (ci) dé chiét dich chiét.

Phwong phdp chiét dich chiét Nghé tring

Than ré ‘Nghé trang (cu) thu thap ngoai ty nhién dugc
rira sach, cit lat, sdy kho va nghién nho, ngdm chiét mau
trong dung moi nudc va ethanol 99,8% voi ty 1€ nguyén
liéu/dung moi la 1/6 trong 48 gio (1ap lai 3 1an). Thu toan bo
dich chiét va tién hanh loai dung moi bang thiét bi ¢c6 quay
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Abstract:

Curcuma aromatica Salisb. is a precious medicinal herb
with proven uses such as antibacterial, antioxidant, anti-
inflammatory, anti-cancer abilities, etc. This study aims
to evaluate the effects of extracts from the rhizome of
C. aromatica Salisb. collected in Yen Bai province for
antibacterial and antioxidant activities. The results
showed that the ethanol extracts of C. aromatica
Salisb. had strong antibacterial activity against three
strains Staphylococcus aureus VTCCI12275, S. lentus
ATCC29070, and Escherichia coli VITCC12272. The
minimum inhibitory concentration (MIC) of the ethanol
extracts of C. aromatica Salisb. against the three strains
achieved 7, 6, and 9 pl/ml, respectively. Besides that, the
extracts also proved antioxidant activity by the ability
to scavenge free radicals (IC,). The initial findings
suggested that C. aromatica Salisb. was a potential
medicinal herb of Vietnam for developing medicinal
products.

Keywords: antibacterial ability, antioxidant activity,
Curcuma aromatica Salisb, extracts.

Classification number: 1.6

chan khong ¢ nhiét d6 60°C. Dich co chiét thu duoce duge
bao quan ¢ 4°C dé stir dung cho cac thi nghiém ti€p theo [7].

Xdc dinh hoat tinh khdng khudn ciia dich chiét Nghé
triing bang phwong phdp khuéch tin qua dia thach

Chuén bj dia thach chira chung vi khuan thir nghiém
bang céach trai 100 pl dich vi khudn (10° té bao/ml) 1én dia
thach chira mdi trudng nudi cdy vi sinh - LB (peptone 20
/1, cao ndm men 5 g/1, NaCl 5 g/1, agar 20 g/1). Dung khoan
16 thach dé tao céac giéng trén dia thach (dudng kinh 9 mm).
B6 sung 50 pl dich chiét Nghé tring (duoc pha lodng bang
DMSO v¢é cac ndng d6 khac nhau), sau d6 dua dia vao ti
lanh trong 4 gid dé dich khuéch tan déu vao méi trudng, tiép
theo chuyén sang ti nudi cdy 6n nhiét & 30°C dé vi khuan
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phat trién. Quan sat va danh gia két qua sau 24 gio nudi cy.
Thi nghiém ddi chimg sir dung DMSO b6 sung vao 16 thach
thay cho dich chiét. Hoat tinh khang khuan duoc xac dinh
theo cong thic: D - d (mm), voi D 1a duong kinh vong trong
khong c6 vi khuén; d 1a duong kinh giéng thach [6].

Xdc dinh MIC vi khudn ciia dich chiét Ngh¢ tring

Mbi trudng LB dugc khir tring va dé ngudi xudng dudi
50°C, tién hanh tron déu dich chiét Ngh¢ tring vao moi
trudng o cac né)ng dotr1,2,3...dén 10 pl/ml, dédi chung
su dung la DMSO tron vao moi trudong thay vi dich chiét.
Tién hanh d6 moi truong ra cac dia petri (10 ml/dia). Tir ng
dich vi khuan (10° té bao/ml) pha lodng thanh cac nong do
10% va 10° té bao/ml. Tai mdi dia moi truong, chia dia thanh
3 hang, 3 cot (tic 13p lai thi nghiém 3 lan/dia). Nho 5 pl mdi
nong do cua moi loai dich vi khuan vao mot cot tir 106, 10°
xudng 10¢, twong duong vai sé t& bao vi khuén lan luot 1a
5000, 500 va 50. Sau do6 dia dugc chuyén vao ti nudi cay
6n nhiét & 30°C. Quan st va danh gia két qua sau 48-72 gio
nudi. Gia tri MIC 1 ndng do dich chiét ma tai d6 5000 té
bao vi khuan bi e ché sinh trudng hoan toan [8].

Xidc dinh hoat tinh bit géc tw do DPPH

DPPH 14 phuong phap duogc st dung dé kiém tra kha
ning chéng 6xy hoa cia mau dich chiét Nghé tring. Cac
budc tién hanh gf)m hat 500 ul dich chiét dugc pha loing
bang DMSO ¢ cac nong d6 khéac nhau thém 3 ml methanol
vao 6ng nghiém, tiép tuc bo sung 500 pl dung dich DPPH
(TCI, Nhat Bén) (pha trong methanol) ¢ nong d6 0,3 mM
sao cho ndng d¢ dich chiét dat dugc trong phan tmg la 150,
200, 250, 300 va 350 pg/ml. Lac déu va dé trong tdi 30 phit,
tién hanh do méu & budc séng 517 nm. Sir dung vitamin C
(Merck, M¥) 1am mau d6i ching so sanh [9]. Thi nghiém
duoc lap lai 3 lan. Hiéu suit lam sach géc tu do DPPH duoc
tinh theo cong thuc sau:

% Uc ché DPPH = [(A_- A )/A )] x 100%

trong do: A la gia tri hap thu cua DPDH khong chira mau
thir; A_1a gia tri hap thu ctia mau thir.

Két qua hoat tinh chong 6 0xy hoa dugc thé hién bang gia
tri IC,. Xay dung duong chuin y = ax + b v6i phan trim Grc
ché DPPH ¢ cac nong dg khac nhau. Tir do, tinh gia tri IC
clia axit L-ascorbic (vitamin C) hay mau thir.

Phwong phdp xir ly s ligu

S6 ligu thi nghiém dugc xir Iy théng ké sinh hoc bang
phan mém Excel 2007.
Két qua va ban luan

Khi ning khdng khudn ciia dich chiét Ngh¢ tring

Nhim dinh huéng sir dung nguf”)p dich chiét Nghé tring
lam nguyén li€u cho viéc phat trién cac san phdm dugc
liéu khang khuan, nghién ctru da tién hanh danh gid kha
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ning khang khuan cuia dich chiét Nghé trang d6i voi 3
loai vi khuan gay bénh pho bién 1a S. aureus, S. lentus va
E. coli. Két qua cho thay, dich chiét Nghé trang bang dung
moi 1a nudce thé hién hoat tinh khang khuan yéu (khang yéu
voi S. aureus VTCC12275, E. coli VTCC12272 va khong
khang v6i S. lentus ATCC29070), trong khi dé dich chiét
bang dung mdi 14 ethanol thé hién hoat tinh khang khuan
manh d6i voi ca 3 chung vi khuan néu trén. Kha ning khang
khuan giam di khi dich chiét dugc pha lodng. Tuy nhién,
khi pha lodng 10 lan (ndng d¢ dich chiét 1a 10%), dich chiét
Nghé tring van thé hién kha ning khang tot voi ca 3 ching
vi khuan thir nghiém (hinh 1).

Poi chimg
(&) 100% 0% 0% 30%% 100 DMSO
S aureus -
VTCC12275
B coli
VTCC12272
S dentus /
ATCC29070 |
®B)

E 35
E 3
‘b_ll
g 25
=
& 20 =VTCC12275
€15 = ATCC29070
.E 0 | " ¥TCC12272
=
= 5
=
Mo

100%

80% 50% 30%
Néng d6 dich chiét

Hinh 1. Kha nidng khang khuén ctia dich chiét Nghé trang. (A)
Vong khang khuén trén dia méi trwong; (B) Kich thwéc vong khang.

10%

Cac hop chat germacrone, curcumin, curdione va
xanthorrhizol ¢ trong dich chiét Ngh¢ tring da duoc nghién
ctru va khang dinh 1a thanh phan c6 hoat tinh khang khuan
manh [3]. Nghién cttu cua S. Revathi va N.S. Malathy
(2013) [6] thir dich chiét bang dung moi hexane mau Nghé
trang thu tai Kerala (An Do) trén 10 chung vi khuan giy
bénh phan lap ¢ bénh vién (gom 7 chiung gram dwong va 3
gram am) cho kich thudc vong khang dat 9-18 mm. Trong
khi d6, dich chiét bang dung moi ethanol mau Nghé tring
cua Viét Nam cho kich thudc vong khang véi S. aureus,
S. lentus va E. coli dat 12-31,5 mm. Pay 1a két qua kha quan
vé hoat tinh khéng khuén cua dich chiét ethanol Ngh¢ tring
Viét Nam. Do vay, dich chiét ethanol Nghé trz'ing tiép tuc
dugc danh gia sau hon.

_ MIC vi khudn kiém dinh ciia dich chiét Ngh¢ tring
bang dung mai ethanol

bé ﬂcc') thé ung dung cac hoat chét tir thuc vat trong cac
san pham duogc liéu thi viéc nghién ctru xac dinh gia tri MIC
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1a hét stic can thiét. Két qua xac dinh MIC cuia cac ching
vi khuan S. aureus VICC12275, S. lentus ATCC29070 va
E. coli VTCC12272 cua dich chiét Nghé tring bang dung
moi ethanol tuong ung la 7, 6 va 9 pl/ml (hinh 2).

Béi chiing Dich chiét Nghé tring
104 10° 108 6 ul/ml 7l /ml
55
A
s o
i
=
106 Sl /ml 6l /ml
(=]
2
28
[}
hs
2]
&
104 105 10° 8 ul/ml 9 pl/ml
Q
el ]
55
]
B
=3

Hinh 2. MIC vi khuan kiém dinh cta dich chiét Nghé trang bang
dung méi ethanol.

Pay 1a nghién cru méi xac dinh gia tri MIC cua dich
chiét Nghé tring Viét Nam bang dung méi ethanol vdi
cac chung vi khuin gdy bénh 1a S. aureus VTCC12275,
S. lentus ATCC29070 va E. coli VTCC12272. So sanh voi
cac nghién cttu khac trén cac ching S. aureus ATCC25923,
E. coli ATCC25922 cho thay, gia tri MIC cua dich chiét
Nghé tring & Bangladesh va An D6 déu thap hon cua dich
chiét Nghé tring tai Viét Nam [6, 10]. Két qua nay cho thiy,
chat luong dich chiét tir Nghé trang trong cac nghién cliu
cling ¢6 sy khac biét, diéu nay co the dugc giai thich 1a do
thanh phan hoat chét ciia Nghé tring & cac vung phan bd
khéc nhau s€ khac nhau, hodc do anh huong cta diéu kién
chiét (loai dung méi, thoi gian chiét) &én chat lugng dich
chiét Ngh¢ tring. Tuy nhién, véi MIC cac chung vi khuan
gy bénh kiém dinh trong nghién ciru vé dich chiét Nghé
trang Viét Nam dat 6-9 pl/ml ciing cho thdy day la nguon
duoc lidu ty nhién rat c6 tiém nang ing dung trong cac san
pham khang khuan.

. Kha nang chéng oxy hoa ciia dich chiét Nghé trd'ng
bang dung méi ethanol

Kha ning chdng 6xy hoa 1a mot trong cac dic tinh sinh
hoc quan trong cua cac hoat chét tr thuc vat dinh hudng
trong phat trién cac san phdm hoéa my pham. Két qua xac
dinh kha ning chdng 6xy hoa cua dich chiét Nghé tring
bang dung modi ethanol cho thiy, & ndng d9 200 pg/ml, dich
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chiét Nghé tring thé hién kha ning wc ché trén 50% gbc
tw do DPPH. Gia tri IC, cua dich chiét Ngh¢ trang trong
nghién ctiru nay dat 183,80 pg/ml (bang 1).

Bang 1. Kha niang chdng éxy héa ciia dich chiét Nghé tring
bang dung mai ethanol.

Nong d9 dich chiét % khi ning bit  Nong dg vitamin C % khi ning bt
(pg/ml) goc twdo DPPH  (ng/ml) goc tw do DPPH
150 4530+0,63 20 34,61+0,63
200 51,49+0,75 30 50,4+1,28
250 60,21+0,55 40 69,46+1,72
300 66,32+0,84 50 87,38+1,94
350 71,47+0,76 60 97,7+2,14
ch}ﬂljlfr};;;’(ig ) 183,800,130 iﬁgrlt)amm & 29,05£0,60

Nghién ctru cia Y.L. Lee va cs (2007) [9] trén cao chiét
ethanol than ré Nghé tring ctia Nhat Ban c6 gia tri IC, 1a
0,27+0,01 mg/ml (I6n hon nhiéu so véi gia tri IC, trong
nghién ctru ndy) cho thay, dich chiét than ré Ngh¢ trang tai
Viét Nam c6 kha nang chong 6xy hoa kha t6t. Mot nghién
ctru khac cta A. Pintatum va cs (2020) [2] vé kha nang
chdng 6xy héa cua dich chiét Nghé tring thu thap tai Thai
Lan cho két qua IC, giao dong tur 102,4 dén 127 pg/ml.
Céac hop chat Curcumene xanthorrhizol, germacrone va
diarylheptanoid dugc chiét xuat tir than r& Nghé trang thé
hi¢n hoat tinh 6xy hoa manh véi gia tri IC_ 1a 78,77+0,01
pug/ml [11]. Nghién ctru cua C. Chen va cs (2022) [12] cling
cho thiy, 8 hop chat diarylheptanoids c6 trong than r& Nghé
trang déu thé hién hoat tinh chong 6xy hoa tét. Pidu d6 cho
thay, dich chiét Nghé trang 12 mot ngudn chit chng oxy
hoa tu nhién, c6 tiém nang tng dung lam nguyén li¢u cho
phat trién cac san phdm héa my pham.

Keét luan

Nghién ciru da danh gia duoc hoat tinh khang khuan va
chéng 6xy hoa cua dich chiét Nghé tring tu nhién thu thap
tai tinh Yén Bai. Két qua cho théy, dich chiét than ré Nghé
trang bang dung moi ethanol thé hién hoat tinh khang manh
v6i 3 chung vi khuan gay bénh 1a S. aureus VTCC12275,
S. lentus ATCC29070 va E. coli VTCC12272. MIC cua dich
chiét Nghé tring bang dung moi ethanol véi cac ching vi
khuan kiém dinh twong tmg 1a 7, 6 va 9 pl/ml. Pong thoi,
dich chiét Nghé tring bang dung méi ethanol ciing thé hién
hoat tinh chéng o0xy hoa thong qua kha nang loai bo gbe tu
do (IC,)). Két qua nghién ctru cho thiy, Nghé trang la nguon
nguyén liéu tiém nang cua Viét Nam trong viéc phat trién
cac san pham duoc liéu va hoa my pham.
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Hé thong dén tin hi¢u dwong sat sir dung cong ngh¢ LED
Ping Quang Thach", Nguyén Ba Thi', Nguyén Quang Hai', C6 Nhwr Vin?

"Vién Ung dung Cong nghé
*Truong Pai hoc Giao théng Vin tdi

Ngay nhén bai 6/7/2022; ngay chuyén phan bién 11/7/2022; ngay nhan phan bién 2/8/2022; ngay chap nhan ding 5/8/2022

Tom tit:

Hién nay, hé thong tin hiéu dén mau dwong sit chii yéu sir dung ngudn sang la béng dén s¢i dot. Trong khi do, cac
dén nay hoat dong & ché dd bat - tit thwong xuyén va chiu dao dong khi c6 tau chay qua, diy déu la nhirng yéu to
bt lgi 1am giam tudi tho ciia dén soi dot. Do vay, thoi gian 1am viéce dinh mire ciia bong dén s¢i dot thwong ngin, kéo
theo cac yéu cau vé diéu kién bao tri, thay thé vat tw véi tan suit cao. Bai bao trinh bay giai phap sir dung cong nghé
LED thay thé bong soi d6t nham giai quyét cac van dé néu trén. Ngoai ra, bai bao ciing dé cip dén giai phap tich hop
cong nghé ToT gitp thu thap dir liéu trang thai ciia tirng béng dén theo thoi gian thwe, phuc vu trién khai cac giai
phap bio tri thong minh, nhim ning cao hiéu qua hoat dong va kha ning van hanh tin cy, 6n dinh cho hé thong.

Tir khéa: ToT, LED, tin hi¢u dwong sit.
Chi sé phén logi: 2.1
Gidi thiéu

Tin higu dén mau dwong st

Peén tin hiéu trén dudng sit dugc sir dung dé thong béo cho l4i
tau trang thai va ché d6 van hanh cua khu vuc doan duong ray phia
trude. Theo quy dinh trong TCCS 10:2014/VNRA [1], dén tin hiéu
gdm ngudn sang két hop v6i kinh mau va thau kinh. Bong dén tin
hiéu c6 mgt day toc chinh va mot day toc du phong ddt song song,
cach nhau 2,5+0,5 mm, vi tri tuong dbi ciia soi dot véi kinh mau
va thau kinh tao thanh hé quang hoc dam bao goc khuéch tin anh
sang thuan tién nhat cho 14 tau quan sat.

O trang thai binh thuong, khi can thip sang bong deén, soi dot
chinh dugc cap dién, néu soi dot chinh dirt, mach diéu khién s&
tu dong cAp ngudn cho soi dbt du phong, dong thoi giri tin hiéu
canh bao vé trung tam diéu khién. Néu ca 2 soi dbt déu dut, mach
diéu khién s@ gui tin hiéu bao dong vé trung tam diéu khién, trong
truong hop nay, hoat dong chay tau trong pham vi lién quan sé€ bi
anh huong, tau phai chay 6 tdc do thip theo sy hudng dan tryc tiép
ctia nguoi didu hanh thim chi phai dimg lai ty thudc vi tri cia cot
hiéu c6 bong dén gip su ¢d.

Vé nguyén Iy hoat dong, dén tin hiéu st dung bong dén soi dbt
¢6 mdt so nhuoc diém sau:

- bién trd ngudi ctia soi aot khoang 0,5 Q, tai thoi diém khoi
dong, dong dién xung kich 1én dén trén 10 A ¢6 thé lam dut soi dot
va hong mach diéu khién.

- Bong dén hoat dong & ché do bat - tit thudng xuyén va phai
chiu dao dong co hoc khi co tau chay qua, ddy la cac yéu to lam
giam tudi tho cta dén soi dot.

“Tac gia lién hé: Email: dangquangthach@gmail.com
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- Tudi tho trung binh cua dén sgi ot thuong kha ngén, v6i loai
bong dén sir dung khi halogen, thoi gian lam viéc khoang 2.000-
5.000 gio.

- Tuy thugc vai tro, mot cot den c6 mot hodc nhiéu co cau dén
(hop den), mdi co cu ¢ mot hogc nhiéu dén mau khac nhau. Moi
co chu dén duge két ndi voi trung tam thong qua mot tuyén cdp
riéng, nang lugng va tin hi¢u diéu khién, giam sat déu dugc truyén
qua tuyén cap nay. Véi thlet ké nhu trén, hé thng giam st chi co
kha ndng phét hién sy c6 khi n6 di xay ra do khong c6 kha ning thu
thap thong tin vé cac dau hiéu bt thudng cho phép chan doan va du
bao sém su cd.

Uu diém ciia dén LED
So v6i dén sgi ddt, dén LED c6 mot s6 wu diém chinh nhu sau:

- Hiéu sudt phat quang: dugc do bang don vi lumen trén mdi
watt (Im/W). Theo bao cao [2], hi¢u suét trung binh cla cac deén
LED thwong mai phd bién ¢ mirc 102 Im/W. Dic biét, theo thong
béo ciia CREE (Hoa Ky) [3], két qua thir nghiém béng dén LED do
CREE san xuat dat hiéu suat 1én dén 303 Im/W. Nhu vy, hiéu suét
phat quang ctia LED vuot xa bong dén soi d6t (khoang 15 Im/W).

- Tui tho: dén LED khong bi anh huéng khi lam viéc & ché do
bit - tat thuong xuyén va moi truong rung dong. Dén LED c6 dong
khoi dong khong qué 16n so voi dong lam viée nén khong xuét hién
dong xung kich tai thoi diém khoi dong, nho d6 giam thiéu hu hai
cho dén va mach diéu khién. Dén LED khong hong dot ngot nhu
tinh hudng dut soi dét ma chi giam dan cuong do sang theo thoi
gian. Chip LED c6 tu01 tho 30.000-100.000 gio. Hau hét cic dén
LED thuong mai ¢6 tudi tho 30.000-50.000 gio, nhu vy néu sing
lién tuc 24 gio/ngdy, dén LED thuong mai ¢6 thé sir dung lién tyc
3-5 nam. Dé cung cap thong tin vé mure d¢ suy hao cua chip LED,
cac nha san xudt st dung hé s6 LLMF (Lamp lumen mainteinance
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Railway signal light system
using LED technology
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Abstract:

The railway signal light system mainly uses incandescent light
sources. Meanwhile, these lights operate in regular ON and OFF
mode and suffer from fluctuations when a train passes by, these are
all unfavourable factors that reduce the life of incandescent lamps.
Therefore, the rating working time of incandescent bulbs is often
short, leading to the requirements for maintenance conditions and
replacement of supplies with a high frequency. This paper presents
the solution of using LED technology to replace incandescent
bulbs to solve the above problems. In addition, the article also
mentions a solution that integrates IoT technology to help collect
status data of each lamp in real time and support the deployment
of smart maintenance solutions to improve operational efficiency
and reliable and stable operation of the system.

Keywords: 10T, LED, railway signal.
Classification number: 2.1

factor - hé s0 duy tri (quang thong) duge dinh nghia trong chuan
CIE 154:2003 [4] do Uy ban qudc té vé chiéu sang cong bd. Hé sd
LLMF mo ta lugng quang thong con lai sau mot thoi gian hoat dong
cua chip LED va ty 1¢ thiét bi dat duoc chi tiéu do. Vi du, L80B20
50.000 gior ¢6 nghia la: sau thoi gian 50.000 gio, thiét bi van c6 kha
ning tao quang thong bang 80% quang thong ban dau (ky hiéu L80)
va chi ¢6 20% thiét bi khong dat duoc chi tiéu nay (ky hiéu B20).

Trén thé gidi, mot sb quéc gia da su dung nguén sang LED trong
hé théng dén tin higu duong sit. H¢ thong dén tin hidu LED véi
thuong hi¢u LED Signals EU chinh thire dugc chap thun sir dung
& Ao, Slovakia va Pirc [5].

O Viét Nam, cong ngh¢ LED mdi dugc su dung trong cac hé
thong duong ngang canh bao tw dong, & d6 dén tin hiéu ding cong
nghé LED duoc ding dé diéu khién phuong tién giao thong chay
trén duong b giao cit véi duong sat.

Thiét ké den tin hiéu si dung cong ngheé LED

Gidi phdp

Pé tao ra san phém dén tin hiéu khai thac céc wu diém cta nguf“)n
sang LED dong thoi phu hop véi ha tang va cac quy dinh hién hanh

ciia nganh duong sat, giai phap duoc dé xuét trong nghién ciru nay
nhu sau:
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Mot la, st dung 2 chip LED thay thé 2 soi dot cua bong dén
trén co s dam bao céc thong sd dé hinh thanh hé quang hoc ‘tuong
duong hé thdng hién cé: lya chon chip LED tao anh sang tring ¢6
cuong do va quang phd trong tw bong dén soi dét, kich thude 1 chip
LED, khoang cach gilta 2 chip LED tuwong duong kich thudc va
khoang cach giita 2 soi dot, khoang cach tir c4c chip LED dén kinh
mau va thau kinh tao goc khuéch tan anh sang twong dwong goc tao
bai bong dén soi dot.

Hai la, thlet ké mach didu khién giam st thyc hién céc chirc
nang cap nguon gidm sat cuong do sang cla ch1p LED, phat hién,
canh bao khi chip LED ¢6 cuong do sang thip hon ngudng cho
phép; chuyén mach cap ngudn cho chip LED du phong khi cuong
do sang cuia chip LED chinh thdp hon ngudng cho phép; bao dong
khi phat hién su ¢b, vi du cuong d¢ dong dién qua ca 2 chip LED
thdp hon ngudng cho phép.

Ba la, tich hop cong nghé IoT dé cung cdp mot so tinh ning nang
cao cho h¢ thong den tin hi¢u duong sat nhu:

- Bao tri thong minh: Trang thai hoat dong cua ting bong den
trong h¢ théng dugc cap nhat theo thoi gian thyc, cac dir li¢u nay
duoc luu trir va phan tich dé phét hién cic dau hiéu bat thuong, tir
d6 cho phép du bio sém sur ¢d va thoi gian phit hop dé thuc hién cac
hoat dong bao dudng, thay thé thiét bi.

- Chan doan: Khi phat sinh tr¢ ngai, cac thong tin vé vi tr su
cd, hinh thue sy ¢ s& dugc g vé trung tam, h¢ thong s& két hop
céc s lidu trude d6 trong co so dit ligu dé chan doan nguyén nhén,
pham vi anh huong va chi din phuong 4n khic phuc gitip xt 1y su
cd trong thoi gian nhanh nhét dé som dua hé thong vé trang thai hoat
dong binh thuong.

Ché tgo dén LED

Chip LED dugc st dung trong nghién ctru ndy l1a dong sdn
pham Extreme High Power (XHP) cta nha san xuat CREE (mi sb
XHP50) [6], dugc lya chon trén co s¢ danh gia sy phu hop cua
céc thong so quang hoc cta chip LED va cac yéu cau trong TCCS
10: 2014/VNRA Nguon sang LED duoc ché tao tir loai chip ndy cho
anh sang trang, c6 cuong do phat sang trén 8000 med va quang pho o
céc ddc diém sau: bude song 400-780 nm, nhiét do sang 3000-6500
K, d9 hoan mau CRI 68-80%, quang lugng dat cuc dai ¢ budc song
560-650 nm va 440-450 nm (hinh 1).

100%

3000 K, 8OCRI

2
3
2

@
3
&

6500 K, 68 CRI

T§ 18 cong sudt birc xa
&
*

»
1]
2

380 430 480 530 580 630 680 730 780

Budéc song (nm)

Hinh 1. Phan bd quang lwong ctia ngudn sang LED theo nhiét
do sang [6].

Cuong dg sang cua chip LED XHP50 ty 1¢ thuan voi cuong do
dong dién di qua bong nhu d6 thi ¢ hinh 2.
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Cwong df dong dién (mA)
Hinh 2. Quan hé gitra cwong d6 dong dién va cwong do sang
cuta nguon sang LED st dung chip XHP50 [6].

Ddi voi yéu cau vé goc khuéeh tan anh sang, vai kich thude cuia
chip LED nhu minh hoa & hinh 3A, thiét ké duoc dén LED sir dung
1am ngudn sang cho dén tin hiéu duong sat nhw & hinh 3B, trong do:
i) 2 chip LED dit canh nhau, dong vai tro cua sgi bt chinh va soi
dbt dy phong; tAm cua 2 chip LED cach nhau 2 mm, khoang cach
ndy nho hon khoang céch giita 2 soi ddt, thém vao d6 anh sang tir
chip LED phén bd déu trong pham vi ban kinh 5 mm nén trong
truong hop chuyén sang chip LED dy phong, goc khuéch tin anh
sang ciia dén tin hiéu s& khong thay d6i nhiéu so v6i khi chip LED
chinh sang; if) Vi tri tuong ddi ctia cac chip LED véi kinh mau va
thau kinh tao thanh hé quang hoc ddm bdo goc khuéch tan anh sang
dap tng yéu cau quy dinh trong TCCS 10:2014/VNRA.

(B)

OPTICAL REFERENCE —,

RLES —.

5.00

Cathode
Side

" OPTICAL REFERENCE

Side View

Top View

Hinh 3. Kich tr'lu’c'yc cua chip LED (A) [6], béong LED trong dén tin
hiéu dwong sat (B).

Mach diéu khien, giam sdt

Pén LED khong tat dot ngot nhu tinh hudng dut soi dot, thay
vao d6 cuong d¢ sang ciia dén LED s suy giam dan theo thoi gian,
do d6 nhiém vu ctia mach diéu khién la giam sat cuong d sang cla
chip LED chinh, kich hoat chip LED duy phong 1am viéc thay thé
chip LED chinh trong trudng hop phat hién cuong do sang cua chip
LED chinh thip dudi ngudng xéc dinh truée. Cau tao cia mach
diéu khién giam sat dugc thé hién ¢ hinh 4. Trong d6, bong dén gdm
chip LED chinh L va chip LED dy phong L, ,mdi chip LED co mot
bo nguon riéng. IC], IC, dung do cuong do dong LI, cap cho L,

ket qua do 1a tin hleu U, U, trong khoang 0-5 V ty I¢ thugn von
cuong d¢ dong dién chay qua ch1p LED tir 0 dén I va cuong do
sang cua chip LED 14 0-L_ . U, dugc so sanh v6i nguong T dé kiém
tra dicu kién cuong do sang cua den 16n hon mirc tdi thiéu cho phép,
két qua so sanh dugc dung dé Iya chon chip LED L, lam vigc thong
qua diéu khién dong/cat tiép diém cua céc relay R.

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

s Khoa hoc Ky thudt va Céng nghé | Ky thudt dan dung: ky thuat giao théng van tai

|
|
220AC : AC
| DC
|
|
| AC
Trung |
tam | DC
didu €|
khién L

Hinh 4. Nguyén Iy lam viéc ctia mach diéu khién giam sat déen
tin hiéu.

Trong nghién ciu nay, IC MAX4080TASA+T dugc sir dung dé
do cuong d dong tiéu thy cua chip LED, IC nay dugc tich hop trong
mach do cuong d§ dong dién c6 cac thong so 1am viéc nhu sau:

- Dau vao: Cuong d6 dong dién chay qua chip LED, gia tri trong
khoang 0-2000 mA.

- Pau ra: Dién 4p ty 18 thuan voi cuong do dong dién chay qua
chip LED, gia tri trong khoang 0-5 V, twong ing vdi dong di¢n chay
qua chip LED 0-2000 mA va cuong d¢ sang cua chip LED 1a 0-L_

B¢ ngudn ché tao trong nghién ctru nay c6 kha nang cép dong
cuc dai [ =2000 mA, dién ap mot chiéu 12 V, mdi chip LED dugc
trang bi mot bo ngudn riéng nhim dam bao kha nang du phong.

Nguyén ly lam viéc cia mach

Khi dén duoc cip ngudn, dong dién ILl dugc do tri sb bing IC,
két qua do 1a dién ap U, ty 1¢ thun v6i cuong do dong Iw U, ducc
so sanh v6i ngudng T, neu U 16nhon T, tlep diém R s& mg, tuong
g voi L, s€ it di sau khi L sang 6n dinh. Néu U, nh¢ hon ngudng
T (tuong ung cuong do sang L, thdp hon murc yeu cau), tlep diém
R s& dong dé cap dién thip sang L,, khi d6 ca 2 chip LED déu sang,
ddng thoi hé thong gidm sét s& gm tin hi¢u bao dong vé trung tam,
trong khoang thoi gian doi thay thé sira chita, bong dén van c6 thé
hoat dong v6i cudng do sang dap tmg mirc yéu cdu nho 2 chip LED
cling sang bd sung cho nhau.

Viéc xdc dinh ngudng T duge thuc hién thong qua do tri s0 U, tai
cuong do sang cua L, thap hon mirc yéu cau. Gié trj nguong T duorc
xéac dinh thong qua dac tuyén tai hinh 2 va thyc nghiém nhu ¢ bang 1.

Bang 1. Xac dinh ngwéng cwong do sang cho chip LED L.

T Digndp ~ Viodén Dongdiéntrén  Quang thongdén U, Diura Ghi chi
nguﬁn (UL chip LED (mA) tin hiéu (Lm) (V) ADC,
1 124 12,15 1.120 1.820 255 0x201
YA VA 12,1 1024 1.682 23 (xID5
LR VA 119 822 1416 19 78
41 oo 1350 16 ol nelimvie
hiéu qua
51 11,6 600 1.081 14 il
Ngudng chuyén
6 116 115 550 1.000 125 Ox0FA chip LD

Két qua thyc nghiém dbang 1 cho thy, mirc quang thong ciia dén
LED cao hon yéu cau trong TCCS 10:2014/VNRA khi U >1,25 'V,
véy ta c6 thé chon ngudng leh hoat chip du phong 1a T=1 25 V. bé
dam bao kha nang lam viéc 6n dinh va tudi tho cua bong dén, theo
khuyén céo tir nha san xuat can duy tri dong 1am viéc trong pham
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vi 60-80% cong sudt toi da, twong mg véi dong dién di
qua bong 1a 700-750 mA.

Ngoai dnng dé dong/cit mach cétp nguon cho chip
LED, di¢n ap U , U, mang thong tin vé cuong do sang
hién tai cua Chlp LED s¢ dugc chuyen d01 thanh gia
trj s6 bang cac b ADC,, ADC, dé truyen vé trung tim
phuc vu glam sat, phat hlen cac ddu hiéu bat thuong,
canh béo sém sy ¢0, ho trg chan doén, bao tri h¢ thong
Trén co so phan tich so liéu thu thap duge vé cuong
do dong dién tiéu thy cua chip LED theo thoi gian, hé

Ciptitu
b

‘Web Server
Database
(MQTT Subscribe)

Ga
MQTT Brocker

Doan Thurgn;

Didu ki én khia
(PLCSTI)

5

thong giam sat c6 thé dy béo thoi dlem cin bio tri, thay

thé bong dén tin hi¢u nham han ché cac tinh hung hong

héc bét thuong.

/

oo ——f— |

B ————

Mang Bus Can (Controller area network) [7,

cz———_|

oz f——n—

8] dugc su dung dé két ndi cac bo diéu khién dén va

. ecspo—H—i—

oM o———A

may tinh gi4m sat tai nha ga bing mot cip day dan
la Can_H (Can high) va CAN_L (Can low). Tin hi¢u
trén Bus Can dugc diéu ché theo k§ thudt vi sai, mirc
loglc 0 hodc 1 s€ dugc xac dinh cdn cir trén sy chénh I¢ch dién ap
gitta Can_H va Can L, co ché lam viéc ndy gitp cho Bus Can phu
hgp voi cdc moi tnmng nhiéu dién tir cao nhu trong nha ga duong
sdt. Ngoai ra, cc giao thirc cua Bus Can dem lai cho h¢ théng chc
uu dlem quan trong nhu: truyen dr liu voi mie d6 tin cdy cao nho
co ché kiém sot truy cép, klem soat 10i; cau tric mang linh hoat, cac
node mang c6 thé duoc két n01 vao hé thong ma khong can cac thao
tic cau hinh hoa mang, déc diém nay cho phép thém/bét cac b9 didu
kh1en den trén mang ma khong lam anh huong dén hoat dong cla h¢
thong Cach thirc lam viéc nay cho phép cong tac bao tri, stra chira h¢
thong ¢6 thé thyc hién ma khong lam gian doan hoat dong chay tau.

D ligu trang thdi cua cdc dén duge guri vé phong diéu khién qua
mang Can, tai day tin hiéu chuyén soi dot (neu co) duogc canh bao trén
man hinh HMI cua tryc ban chay tau, sb liéu vé cuong do sang dugc luu
trlr trong co ¢ dr liéu cuc bo tai mdy tram ky thuat phuc vy chan doan
trong trudng hop o sw cd. Méy tram ky thuat dong thoi dong vai tro la
gateway trong mo hinh [oT thu thdp so li¢u trang thai hoat dong cua hé
thong phuc vu cac chirc nang bao tri thong minh.

Thii nghiém hé thong

San pham da dugc lap dat thir nghlem tai 2 ga, Am Thugng va Doan
Thuong tir ddu nam 2021. Quy m6 thir nghlem gbm 2 hé thong dén tin
hi¢u hoan chinh ldp dit trén 2 ga voi tong $0 24 cot den tin higu, 72 den
tin hiéu duoc b tri trén mat bang ga va khu glan gitra 2 ga theo quy cach
cua nganh duo‘ng sat (h1nh 5). Myc dich cua vige thir nghlem la danh gia
kha ndng lam vi€c cua hé thong den tin hiéu s dung cong ngh¢ LED
trong diéu kién thuc té, bao gdm kha ning hoat dong on dinh, tin cay,
cdc chirc nang gidm sat cuong do sang, canh béo su co, truyen thong voi
hé thong lién khoa... Trong qud trinh thir nghlem hé thong thyc hi¢n 6t
céc bai kiém tra vé kha ning van hanh theo céc tinh huong thyc té va
quy trinh nghlep VU cla nganh duong sit. Cac dén tin higu dap ¢ {mg yeu
cu vé cuong do sang va chirc ning giam sét, canh bdo theo yéu cau,
dac biét den tin hi¢u dung bong LED dugc thiét ké, ché tao trong pham
vinghién ctru da thé hién duoc kha nang lam vige hen tuc ma khong can
thay thé trong thdi gian hon mét nim thir nghiém.

Keét luan

Sén ph?lm dén tin hiéu dugc phat trién trong nghién ctru nay khai
thac cac the manh cua cong ngh¢ LED, dem lai cac lgi ich va tinh ndng
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én dén tn higu va truyén thing dat

Hlnh 5. Hé thong den tin hiéu str dung cong nghe LED

Vi truyén thong djt canh duing ray

quan trong cho h¢ thong nhur:

- Nang cao d9 tin cdy, on dinh cho h¢ thong den tin hi¢u nho giam
thiéu nguy co hong dot sudt so véi dén soi dbt do khic phuc dugc céc
diém yéu cua dén soi dbt nhu: loai bo dong xung kich tai thoi diém khoi
dong, co kha nang lam viéc ¢ ché do battit thudng xuyén, chiu dugc
dao dong co hoc.

- Giam chi phi bao tri, stra chira, van hanh h¢ thong nho kha ning
lam viéc 6n dinh, tu6i tho cao va tiét kiém dién.

- C6 thé trién khai trén ha tﬁng hién ¢6: Dén LED duoc thiét ké dé
cd the lap dat tryc tiép vao cac co cau dén hién co, ket hop voi kinh mau
va thau kinh dé tao goc khuéch tan anh sang twong tu hé thong dung
deén soi dot.

Cong ngh¢ 10T duge tich hop trong hé thong cho phép thu thap dir
li¢u trang thai timg thict bi theo thoi gian thue, lugng dit liéu nay cho
phép trién khai céc chirc ndng néng cao nhu chan doén sy 0, bao tri
thong minh, dy béo thoi diém can thay the, bao tri thiét bi tinh nang nay
gop phan nang cao kha néng van hanh tin cdy, on dinh cho h¢ thong.

Giai phap gioi thidu trong bai bao nay la mot trong sb céc két qua
nghién ctru thudc nhiém vu khoa hoc va cong nghé cap qudc gia mi
s6 PTPLCN.12/17 do Vién Ung dung Cong nghé chu tri. Céc tac gia
Xin tran trong cam on.

TAI LIEU THAM KHAO

(1] Cyc Dudng st Viét Nam (2014), Tiéu chuin co s TCCS 10:2014/VNRA - Tiéu chudn
vt tu, wjt ligu, thiét bi, linh kién sir dung trong cong tac bao tri cong trinh Thong tin Tin hiu
dwong sat.

[2] U.S. Department of Energy (2019), 2019 Lighting R&D Opportunities.

[3] E.F. Schubert (2018), Light - Emitting Diodes (3 Edition), 672pp, Cambridge University Press.

[4] International Commission on Illumination (2003 ), The Maintenance of Outdoor Lighting
Systems, CIE 154:2003.

[5] https://www.zelisko.com/del.
[6] https://assets.cree-led.com/a/ds/x/X Lamp-XHP50.2.pdf.

[7] W. Lawrenz (1997), CAN System Engineering from Theory to Practical Applications,
Springer New York Publisher.

[8] https://www.st.com/resource/en/reference_manual/cd00171190-stm32f101xx-
stm32f102xx-stm32f103xx-stm32f105xx-and-stm32f107xx-advanced-arm-based-32-bit-mcus-
stmicroelectronics.pdf.

2]



s Khoa hoc Ky thuat va Céng nghé | Ky thudt dién, ky thuat dién ti, ky thudt théng tin

DOI: 10.31276/VIST.64(10DB).28-32

Thiét ké thiét bi giam sat may mée ngoai troi ¢6 tich hop cong nghé
dinh vi chinh xac dong hoc thoi gian thuc (real-time kinematic)
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Tom tit:

Viée xac dinh dwge vi tri chinh xac cia phuong tlen, mady moéc ngoai troi la diéu quan trong hang dau trong cic lmg dung quan
ly, theo d6i, phan tich va diéu khién. Tuy nhién, hau hét cac thlet bi giam sat hanh trinh phwong tién hién nay 6 sai so ¢& tir vai m
toi vai chuc m, khong di dap (ng cho nhirng ing dung yéu cu d9 chinh xac cao. Bai bdo trinh bay vé thiét ké mot thiét bi giam
sat may méc ngoai trdi cé tich hop cong nghé dinh vi chinh xac kiéu dong hoc thoi gian thue real-time kinematic (RTK). Thiét bi
sir dung md dun Zed F9P ciia U-Blox 1am 1i thye hién chirc ning dinh vi chinh xac. Nho tich hop cong nghé dinh vi RTK, thiét
bi c6 thé giam sat vi tri ciia may méc & ngoai troi véi do chinh xac téi mire cm.

Tir khoa: dinh vij chinh xdc, giam sat may maéc ngoai troi, GNSS, NTRIP, RTK.

Chi sé phin logi: 2.2
Pat van de

Vigc giam sat hoat dong cua cac phuong tién, may moc ngoai
troi 1 vin dé quan trong gitip nang cao hiéu qua van hanh, dong
thoi cung cdp céc thong tin hitu ich gitp nha quan ly phéan tich
va ra quyét dinh. Tai Viét Nam, xe 0 t0 kinh doanh van tai hanh
khach, xe ¢ t6 kinh doanh vén tai hang hoa bing cong-ten-no, xe
dAu kéo kéo ro mode, so mi ro modc hoat dong kinh doanh van tai
va xe 6 to kinh doanh van tai hang hoa phai gin thiét bi giam sat
hanh trinh [1]. Tuy nhién, hau hét cac thiét bi gidm sat hanh trinh
trén thi thuong chi c6 d9 chinh xac tir vai m t6i vai chuc m. Trong
nhing (g dung phén tich va diéu khién, do chinh xc vi tri yéu
cau can dat toi mirc cm [2].

C6 2 phwong phap phd bién dé dat dugc do chinh xé4c dinh vi
t6i mirc cm 1a dinh vi diém chinh xac (Precise point positioning
- PPP) va RTK [3]. PPP la dich vu dinh vi chinh xdc toan cau sir
dung tat ca cdc chom sao GNSS ¢6 sin. PPP yéu cau sy sin cd ciia
quy dao vé tinh tham chiéu chinh x4c va céc san pham dong hd sir
dung mang ludi cac tram tham chiéu GNSS dugc phan phéi trén
toan thé gidi (IGS) [4]. Két hop cac vi tri v¢ tinh va déng h6 chinh
xéc voi mdy thu GNSS tan s6 kep, PPP c6 thé cung cap cac glal
phép vi tri cap d6 cm [4]. Hiéu suat do chinh xac tham chi ¢6 thé
tot hon, vi du: cdp do dudi cm, trong xur 1y hiu ky va & ché d¢ tinh
[4]. Nhugc diém ctia PPP 1a thoi gian hoi tu twong ddi dai, khoang
thoi gian dé dat dugc do chinh xac cip dm thuong 1én dén 30 phut
[5]. RTK 1a mot k¥ thuat GNSS vi sai cung cap hiéu suat dinh vi
cao trong ving lan can ctia mot tram tham chiéu gdc (tram base)
[6]. K¥ thuat ndy dya trén viéc st dung cac phep do song mang va
viéc truyén céc higu chinh tir tram tham chiéu g0c, c6 vi trida dugce
biét 10, 161 b0 thiét bi di dong (rover), dé cac 161 chinh dan dén dinh
vi doc lap bi loai bo [6]. Mot tram tham chiéu géc RTK bao phu
mdt khu vue dich vu trai rong khoang 10 hodc 20 km va can c6 mot
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kénh lién lac thoi gian thuc dé két ndi tram gdc va thiét bi di dong
[6]. RTK dat dugc hi¢u suat trong pham vi vai cm, 1a mot ky thuat
thuong dugc st dung trong cac ung dung khao sat [6].

Cong nghé RTK duoc ap dung phé bién trén thé gi6i trong
nhiéu linh vyc, nhu tric dia va do dac ban do, giam sat va diéu
khién mdy moc... [2, 7]. Tai Viét Nam, da co mot so nghién ctru
khao sat vé do chinh xac ctia phuong phap dinh vi RTK va {ng
dung ché tao hé théng dinh vi cong ten no trong cang bién [8, 9].
Tuy nhién, céc nghién ctru trong nude chi yéu st dung hé thiét b
thuong mai, dudi goc nhin cua nhom tac gia thi chua c6 bdo céo
vé vide tich hop cong nghé dinh vi RTK 1én mach in cua thiét bi.

Bing phuong phép ly thuyét két hop véi thuc nghiém, ching
t61 da thiét ké mot thiét bi dinh vi gidm st may moc ngoai troi co
kha nang xc dinh vi tri chinh x4c téi mitc cm. Ni dung bai bdo
ciing trinh bay mot d& xuét vé m hinh hé thong gidm sat may moc
ngoai trdi ¢6 tich hop cong nghé dinh vi chinh xéc RTK, cach thiét
lap tram tham chiéu géc va may chu truyén nhan dit liéu hiéu chinh
qua internet (ntrip caster).

Doi tuong va phuong phap nghién ciiu

Hé thong giam sat hanh trinh thong thuong bao gdm 2 thanh
phan 1a thiét bi gin trén xe va trén may cha dén dir ligu dé xur 1y cac
nghiép vu quan ly. Dé tich hop cong nghé dinh vi RTK, can bo sung
thém 2 thanh phan nita 1a tram co s6 v méy chii truyén nhan di liéu
higu chinh. Chung toi dé xuét mot mo hinh hé thong gism sat may
moc ng0a1 troi tich hop cong ngh¢ dinh vi dong thoi gian thyc (hinh
1) gdm 4 thanh phan: 1) Tram tham chiéu géc hay con goi 1a tram
co s&; 2) Méy chu truyén nhan dit lidu higu chinh (ntrip caster); 3)
Thiét bi gidm st may moc ngoai troi (rover); 4) May chu quan Iy
giam sat may moc ngoai troi.
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Abstract:

Accurate positioning of outdoor vehicles and machinery is of the
top importance in management, tracking, analysis, and control
applications. However, most of the current vehicle tracking devices
have an error of a few meters to several tens of meters, which is
not enough for applications requiring high accuracy. This paper
presents the design of an outdoor machinery monitoring device that
integrates precise positioning technology of real-time kinematic
(RTK). The device uses U-Blox’s Zed FIP module as the core to
perform the high accuracy positioning function. Thanks to the
integration of RTK positioning technology, the device can monitor
the location of machinery outdoors with centimeter-level accuracy.

Keywords: GNSS, NTRIP, outdoor machinery monitoring, precision
positioning, RTK.

Classification number: 2.2
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Hinh 1. M6 hinh hé théng theo dai, giam sat may méc ngoai trovi.

Tram co s 1a mot bo thu GNSS tinh, voi ang-ten thu duge b
dinh trén mot gia d& on dinh voi tam nhin thoang trén bau troi. Toa
d6 cta tram co s¢ cAn duge xac dinh trude rat chinh xac (dén ting
mm). Trong sudt qua trinh hoat dong, tram co s6 s& “ling nghe” tat
ca cac v¢ tinh GPS, Glonass, Galileo, BeiDou va so sanh trong thoi
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gian thuc vi tri ude tinh cua nd thong qua tin hiéu v¢ tinh véi vi tri
thue ciia nd. Két qua thu duoc 1a mot ludng dit liéu (RTCM) s& dugce
glri 16n mot méay chu trung gian dé phan phdi dén cac may thu di
dong khac (rover) dé stra lai vi tri ctia né. Trong md hinh nay, phan
cimg cta tram co s6 gom c6: 1 dng-ten GNSS hai tan so, 1 bo thu
GNSS Zed-FIP cua U-Blox c6 tich hgp nhan xu Iy RTK, 1 may tinh
nhiing Raspberry Pi. Tram co s¢ dugc xdy dung tham khao theo du
4n méd ngudn mé Centipede RTK [10].

Uy ban K§ thuat vo tuyén cho dich vu hang hi da dua ra mot giao
thirc tiéu chudn dé guri dit liéu quan sat vé tinh qua mot lién két vo
tuyén. Vi vdy, m6t tram co sO tir mot nha san xuat c6 thé glii cac quan
sat dén mot rover tir mot nha san xuat khac. Pay duoc goi 1a giao thirc
RTCM, no hién tai dang ¢ phién ban thir 3 [11]. Cac ban tin RTCM tur
tram co s& duoc giri dén rover theo cach truyén thong thong qua kénh
truyén song vo tuyén (ching han nhu LoRa), tuy nhién céch ndy co
han ché 13 pham vi ngén va khong phan phdi dugc cho mot s6 lugng
16n rover. Dé cung cip mot giai phap thay thé tot hon cho RTCM qua
lién két vo tuyén, Bundesamt fiir Kartographieund Geodisie (BKG)
da xac dinh mang van tii RTCM qua giao thuc internet (N TRIP) thay
the lién két vo tuyén bang két ni HTTP qua internet. Diéu nay yéu
cAu tram base va rover phai dugc két ndi voi internet va c6 thé giao
tiép v6i nhau. Pé dat duoc dicu do, mot trong céc thiét bi lién quan
phai co dia chi internet dugc cong b, tirc 14 dia chi IP ¢b dinh va tén
mién. D6 13 muc dich cua caster. Mot caster nhan luu lwgng NTRIP
tir mot hodc nhidu tram base va dinh tuyén n6 dén mot hodc nhiéu
rover. C6 b truyén tin hiéu trung gian c6 nghia Ia ca tram base va
rover déu khong cn bét ky loai két ndi truc tiép nao v6i nhau. Trong
nghién ciru ndy, chung t6i da thué mot may chi va ding ky tén mién,
sau do cai ddt phan mém caster md nguén mé cia BKG [11].

Thiét bi gi4m sat may moc ngoai trdi hoat dong trén nguyén tic
thu thap cac thong tin trang thai hoat dong cua may moc, sau do luu
trit lai trén thiét bi va truyén tin vé mot may chii quan 1y theo d01
Trong pham vi nghién ciru nay, ching t6i tap trung vao thong so
vi tri chinh x4c ciia may méc ngoai troi. Tuy vy, khi thiét ké phan
cimg nhém téc gia van tinh toan dé du phong céc tinh nang mo rong
gém: man hinh oled dé hién thi trang thai hoat dong clia thiét bi, coi
chip dé phét tin hiéu thong bao, canh béo, ddu doc thé RFID dé xac
thue phién hoat dong ciia 14i may, céc cong vao ra sd va ADC phuc
vu viéc md rdng tinh nang dé két ndi dén cam bién, do va didu khién
cac dbi tuong trén xe. Cac khdi phan cimg dugc tich hop va két ndi
v6i nhau trén mot bang mach in duy nhat. Hinh 2 1a so' d6 nguyén ly
két ndi cac khdi phan cimg dugce chup tir phin mém thiét ké mach.

Céc may thu vé tinh GNSS c6 hd trg RTK chuyén nghiép trén thi
truong ¢6 gia thanh rit dit, 1én t6i hang nghin USD. Vi vin dé chi
phi va kha nang tich hop nho gon vao mach in, module Zed-F9P cua
Ublox duge lya chon cho khéi thu GNSS. Dé thugn tién cho thiét ké
tht nghiém, chung t6i st dung bo mach SparkFun GPS-RTK-SMA
da ra chan céc giao dién két ndi cua Zed-FIP co gia 1a 275 USD [12].

Dé thiét bi giam sat may moc ngoai troi ¢o thé két ndi voi
internet mot cach linh hoat, di dong nhit ¢6 thé, giai phap mang di
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dong 4G duogc lya chon véi phén cung 1a module SIM7600E cua
SIMCOM. Vi diéu khién trung tam sir dung trong nghién ctru nay
la ESP32 - mgt SoC (System on Chip) vira manh mé vira c¢6 gia
thanh ré. Vi diéu khién trung tam chinh 13 hat nhan két ndi tat ca
cac ngoai vi cua thiét bi. Mot thanh phan rit quan trong nita trén
thiét bi 1a khdi nguén. Vi dic thu 1a thiét bi gén trén xe, nguén
dién cho thiét bi dwgc trich ra tir binh dién (ic quy) trén xe két
hop véi ngudn dién tir may phat khi xe nd may. Do trén xe con co
nhitng phu tai khac, va cong suét cap ra phu thude vao tdc do vong
tua ctia dong co, vi vay viéc thiét ké nguén cua thiét bi can dic biét
luu ¥ dé dam bao hoat dong 6n dinh.

May chi quan ly giam sat may moc ngoai troi la mot may chu
web thyc thi cac nghiép vu giam sat, quan ly phuong tién va may
moc. Trong pham vi nghién ciru nay, chung t6i da xay dung mot
phién ban thir nghiém tap trung vao chirc nang dén dir lidu tir thiét
bi dudi hién truong, sau do luu vao co sd dir liéu va vé lai hanh
trinh cung céac thong s hoat dong g6m toa do, the do va do chinh
xac wdc tinh cua két qua dinh vi.

Keét qua

Hinh 3 va 4 thé hién hinh anh mach in thiét bi giam sat may
moc ngoai trdi va tram co sé sau khi thiét ké, gia cong va tich hop.
Mot tram co so duge dat tai Trung tdm Vi dién tir va Tin hoc, Vién
Ung dung Cong nghg, voi phan ang-ten thu GNSS dit trén noc toa
nha C6 - Thanh Xuén Bic, quan Thanh Xuén, Ha Noi. Vi tri chinh
Xéc clia tram co 6 c6 dugce bing phuong phap khao sat tinh PPP va
duoc cai dit vao phan mém tram co s¢ theo hudng dan [10]. Mot
ntrip caster cling dugc nhom cai dit trén may chu v6i tén mién “test.
dinhvichinhxac.online”, cong 2101 véi tén diém gin két (mount
point) 1a IMETO.

Viéc cau hinh tram co s6 va thong ludng dit lidu ntrip caster ¢6
thé duoc kiém tra thong qua phan mém Nitrip Client trén dién thoai
nhu minh hoa & hinh 5. Dé tién hanh danh gia hoat dong thiét bi va
d6 chinh xac dinh vi, ching t6i da thyc hién 2 bai thir nghiém mo
phong tinh hudng str dung thiét bi trong thuc té nhu sau:
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(1) Khéi
ngudn; (2) Khéi SIM7600; (3) Khdi mé rong vao ra sb va ADC;
(4) Khéi thu GNSS Zed-F9P; (5) Module ESP32-WROOM32D; (6)
Khéi ngoai vi m& rong oled, coi chip, RTC, RS232, RFID; (7) Khe

Hinh 3. Mach in thiét bi giam sat may méc ngoai troi.

cam SIM; (8) Pin backup RTC.
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Hinh 4. Tram co’ s&. (1) May tinh nhung raspberry Pi; (2) Module
Ublox Zed - FOP Arduisimple; (3) B6 chia PoE sang ngudn 5 V va
Ethernet.
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Hinh 5. C4u hinh tram co’ s& va kiém tra ludng dir liéu qua
ntrip caster.
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Thit nghiém 1: Thyc hién di chuyén mo phong hanh trinh cia  dao dong tir 0 dén 15 km/h. Trong sudt qua trinh thir nghiém, c6 dén
mdy moc ngoai troi nl}llu’ Xehluy fie ﬁi& {néyl xdc... 11<hi ga;lg 11ém V€ 9294 thoi gian thiét bi dinh vi & ché do RTK fixed, 3% 6 ché do RTK
trén cong truong. Hanh trinh ¢6 ddc diém la co su 1ap di 1ap lai trong o) o 1k an \ 20/ & o1k AA 4: . C A,
mdt khong gian nho. Két qua thtr nghiém thé hién ¢ hinh 6, khu vuc ﬁ(?at, 0%6 CI}e a5 DGE\ISS va s Othe d6 dinh vi d(?n. Fal 50 Vllm
tién hanh thir nghiém 1 tai Khu do thj Vinhomes Smart City (Tay U lugng trén 90% nam trong khodng 1,4-5,1 cm va t6i 93% nam
M3, Nam Tir Liém, Ha Noi). Téc do di chuyén trong thir nghiém trong khoang sai s dudi 10 cm.
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Hinh 7. Thir nghiém thwc té trong néi thanh Ha Noi.
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Thir nghiém 2: thuc hién di chuyén dudng dai trong thanh phd
nhidm danh gi4 tinh 6n dinh va sai s6 vi tri khi xe chay qua cac khu
vuc dong dic va bi che khuat, két qua thir nghiém dugc thé hién ¢
hinh 7. Hanh trinh di chuyén di qua cac con phd & Ha Noi nhu sau:
Khuét Duy Tién - Tran Duy Hung - Nguyén Chi Thanh - Huynh
Thuc Khang - Lang Ha - Giang V4 - Giang Van Minh - Kim Ma -
Nguyén Thai Hoc - Phan Boi Chau - Hai Ba Trung - Lé Duén - Giai
Phong - Truong Chinh - Nguyén Trdi - Vil Trong Phung - Hoang
Pao Thily - Tran Duy Hung - Khuat Duy Tlen Téc do di chuyen
trong thir nghiém trung binh khoang 40 km/h, tdc do cao nhét 1a 56
km/h. Trong sudt hanh trinh, ¢6 67% thoi gian thiét b dinh vi & ché
d9 RTK fixed, 26% thoi gian & ché d6 RTK float, 6% thoi gian ¢ ché
d6 DGNSS va 1% thoi gian & ché do dinh vi don. Sai s6 vi tri uéc
lugng khoang 80% trong khoang 1,4-7,7 cm va khoang 90% nim
trong khoang sai s0 du6i 20 cm.

O Viét Nam hién nay, ¢ mgt vai nhom da nghién ctru ing dung
cong nghé dinh vi GNSS RTK, tiéu biéu trong d6 1a cia Huynh Van
Chuong va cs (2019) [13] da tng dung cong ngh¢ dinh vi chinh xac
RTK trong do dac, thanh 18p ban d0 dia chinh. Két qua thyc nghi¢ém
trén 2 khu do tai xa Ninh Gia va Loc Thanh ctia TP Pa Lat cho théy
sai s toa do diém tir 1 dén 3 cm vdi ban kinh do khoang 10 cm va
str dung cac bo dinh vi GNSS RTK c6 san trén thi truong. Mot nhom
tac gia tai truong Pai hoc Tai nguyén va Mai truong Ha Noi da thuc
hién khao sat do chinh x4c cua cong nghé do GNSS RTK, két qua
sai sO trung binh 1a 4 cm thyc nghiém tai khu vie Ha Noi [14]. Tir
d6 cho thy két qua nghién ciru trong bai bao nay 13 tuong dong véi
cac két qua thir nghiém do dac tric dia tai Viét Nam voi cac bo dinh
vi GNSS RTK thuong mai.

Chuc nang dinh vi chinh x4c trong nghién ctiru nay thuc hién
dugc [a nho b thu Zed-FIP ciia Hang U-Blox, Thuy Si. By thu nay
dugc sir dung rit pho bién trong ca thiét bi thuong mai ldn trong
nghién ciru nh gia thanh ré va hidu ning cao, v6i sai s6 khi sir
dung trong thyc té & ché do RTK fixed la khoang 2,1 cm [15]. T
viée tich hop thanh cong bo thu Zed-FOP vao phan cimg thiét bj va
thir nghiém thanh cong chirc ning dinh vi chinh xéc RTK két qua
nghién ciru c6 thé mo rong va phat trién theo hudng diéu khién xe
tw hanh ciing nhu hd trg dan dudng cho may moc dung trong nong
nghi¢p chinh xéc [7, 16].

Két luan

Bai béo da trinh bay thiét ké ctia mot thiét bi dinh vi chinh xéc
ciing mo hinh hé thong giam sét mdy moc ngoai tro. Bang viéc ap
dung két qua tir nhirmg dw 4n ma nguon mo cta cong dong dinh vi
chinh xdc qudc té, ching t6i da tu thiét 1ap tram co s6, mdy cha
truyen nhén di liéu hiéu chinh, ché tao thiét bi v mo hinh thir
nghiém. Tur céc két qua thir nghiém dugc phan tich cho thiy, hé
théng hoat dong 6n dinh, tinh nang dinh vi chinh xac RTK dat dugc
hiéu sudt cao; diéu kién méi truong co anh huong t6i do chinh xéc
dinh vi RTK. Cu thé, tai cc khu vuc ¢ tim nhin bau troi thoang
dang, thiét bi dé dang dat dugc do chinh xac dinh vi cao nhat & ché
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d0 RTK fixed va duy tri sai s6 chi 1-5 cm. Diéu nay hoan toan phi
hop véi diéu kién hoat dong cua cac adi twong may moc ngoai troi
can dinh vi chinh xac nhu xe Iu, xe ti. O bai thir nghiém di chuyén
dudng dai trong thanh phd, khi di qua cc khu vuc c6 mat do xay
dung cao, thlet bi khong con duy tri dugc trang thai RTK fixed. Tuy
véy, sai s6 dinh vi vdn 6 mtc ¢cm - chinh x4c hon nhiéu so véi dinh
vi thong thuong.

LOI CAM ON
Nghién ctru ndy duoc tai tro boi dé tai cdp Bo “Nghién ciru, thiét
ke, cheé tao thiet bi dinh vi chinh xac s dung trong giam sat may

moc ngoai troi”. Cac tac gid xin chan thanh cam on.
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Nghién ciru phat trién hé thong xac the khudn mat 2 yéu to bo mit
sir dung cong nghé ma F-QR n trén thé ID bang laser 1064 nm va AI camera

Banh Qudc Tuéin"", L& Hong Minh?, Lwu Hoang Pat', Ngé Hai Long!,
Cao Khac Thién!, Po Viét Hoang', Lé Vin Binh!

'Phong Thi nghiém nghién ciru phat trién iing dung fiber laser, Vién Ung dung Cong nghé
’Trung tam Vi dién tr va Tin hoc, Vién Ung dung Cong nghé

Ngay nhén bai 1/7/2022; ngay chuyén phan bién 5/7/2022; ngay nhan phan bién 20/7/2022; ngay chip nhan dang 25/7/2022

Tom tit:

Hé th(")ng xdc thwe khudn mat sir dung 2 yéu t6 bao mat 1a ma F-QR (face QR) 4n in trén thé ID va nhan dién khuén
mit bang Al camera dwoc trinh bay trong nghién ciru nay. Ma F-QR mang dic tinh gwong mit dwgc tao ra béi sur
Kkét hgp ciia cac cong nghé xir ly xac dinh khuén mit, trich xuit dic trung khuon mat va tao ma QR. Ma F-QR dwgc
in 1én thé nhya ID bang cong nghé in laser s¢i quang buéc song 1064 nm. Thé ID dwgc ché tao bang vat lidu dic biét,
trong d6 ¢6 16p vit liéu loc cho phép buéc song 1064 nm laser truyén qua trong khi can cac anh sing nhin thiy, do
d6 ma F-QR khi in 1én thé sé khong bi nhin thdy bing mit ngudi hay cic diu doc mi QR thong thuong. Xic thue
khuén mit dwgc trién khai bang vi¢c sir dung dau doc ma F-QR in chuyén dung két hgp véi Al camera quyét dinh
dd twong tw Cosine giira 2 vector dic trung ciia khuon mit nhim dwa ra quyét dinh chinh xac cho viée xac thue.

Tir khoa: Al camera, face-ID, ID card, laser quang s¢i, QR code.

Chi 56 phdn logi: 2.2
Mé dau

Xéc thye nguoi 1a mot trong nhiing yéu cu quan trong ciia hé
thong thi gi4c may tinh trong nhiéu tmg dung khac nhau nhu dién
thoai thong minh [1], ATM [2], h¢ théng chim séc stc khoe cong
dong [3], hé thong cép bang lai xe [4], giam sat an ninh [5], xac
thuc ho chiéu [6]... Xac thuc ngudi ¢6 thé thong qua mot sb sinh
tric hoc [7] o sin ciia con ngudi nhu mét, mong mit, van tay,
giong ndi, chir ky, khudn mt... Trong do, khuén mat 1a mot yéu
t6 thuan tién dé phat trién tng dung Xdc thuc nguoi boi nd khong
yéu cau sw phdi hop hanh dong truc tiép cua con ngudi nhu nhing
sinh tréc hoc khic. Nhiéu nghién ctu vé xac thuc khudn mat da
dugc dua ra voi muc tiéu nang cao do chinh xac [8-11], trong do
¢ giai phap vé nang cao giai thuat [10], giai phap xac thyc 2 yéu
t6 dung RFID [8, 9]. D9 chinh xac vé xac thyc co thé 1én toi 99%
mang dén sy an toan trong cac img dung thu’c té. Tuy nhién, viéc
trién khai cc hé théng xac thuc trén yéu cau hé thong co so dit
liéu va may chii dii 16n dé lwu trir va phan tich dit liéu. Hé thong
nhan dién khuon mit can phai két ndi internet dé truy cap vao co
56 dit lidu, do d6 khong tranh khoi cac van dé vé nghén mang, mat
mang, i ro vé ro ri thdng tin trén server ciing nhu trén thé RFID,
mit thoi gian va chi phi dé trién khai hé thong.

Trong nghién ctru nay, chiing toi dwa ra phuong phap méi vé
hé théng xac thyc khuon mat st dung 2 yéu t6 bao mat 1a ma QR
mang dac tinh ctia khuon mat, duoc in 4n trén thé ID bé“mg laser soi
quang 1064 nm va nhan dién khuoén mat bé'mg Al camera voi cac
gidi thudt xac dinh khuon mat DNN (Deep neural network) [12],
biéu dién khuon mit FaceNet [13], xac thuc khuon mat bé“lng do

“Tac gia lién hé: Email: bqtuan@most.gov.va
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twong tu Cosine [14]. Dt liéu khuén mét ctia nguoi dung sau khi
duoc xir 1y bang cac phuong phap DNN va FaceNet thay vi dugc
Iuu trit trén server nhu cac giai phap truyén thong s& duoc mi hoa
thanh ma F-QR 2 chiéu va luu trit trén thé ID cta nguoi dung. Thé
ID nay duoc ché tao nhiéu 16p, béng vat liéu ddc biét cho phép suir
dung laser budc song 1064 nm dé in thong tin 1&n 16p bén dudgi
ctia bé mit thé. Do d6 thong tin in 1én thé 1a vinh vién, khong thé
bi x6a, mo hay bi thay d6i. Bén trong thé cling c6 mot 16p vat licu
loc déc biét, hoat dong nhu mot bo loc quang cho phép bude song
1064 nm di qua trong khi can toan by budc song trong ving nhin
théy 400-700 nm. Khi ma F-QR duoc in 1én thé, ma s€ hoan toan bi
an sau 16p vat liéu doc khién miét ngudi, ciing nhu cdc dau doc mé
QR thong thuong khong thé doc dé 1dy thong tin, tranh viée thé bi
sao chép lam gia. Trong nghién ciru nay, ching toi ciing phat trién,
ché tao dau doc ma F-QR chuyén dung dé c6 thé phét hién va truy
xuat thong tin cia mi F-QR chim trén thé ID dé két hop véi hé
théng nhan dién khuon mat b?mg Al camera nham xéc thuc khudn
mit. Camera bat khuon mit trong thoi gian thyc, ngay khi nguoi
dung quet thé c6 in méd 4n F-QR hé théng s& xir ly dit liéu, dua ra
2 vector dit liéu khuon mét dé 1am co so so sanh va xac thuc. Uu
diém cua hé thong nay 1a c6 thé hoat dong offline, khong can co s¢
dir liéu, khong can truy cdp internet, co thé sur dung cac bg xu ly
dir liéu (may tinh) va camera thong thuong. Dong thoi do bao mat
trong viéc chong sao chép thé ID rit cao, mang lai tinh tién dung
cho céc tmg dung cira bao mat khong cin sir dung network. Trong
bai bao, chung t6i s€ trinh bay phuong phép in va doc ma F-QR
chim trén thé ID, phuong phéap nhan di¢n va xac thyc khudn mat
bing camera Al va céc két qua thuc nghiém trong (g,
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Abstract:

The face authentication system using two security factors:
an invisible F-QR (face QR) code printed on an ID card and
face recognition using AI camera is presented in this paper.
F-QR codes with facial features are generated by a chain
processing of face detection, face property extraction and QR
code generation. The F-QR code is printed on a plastic ID card
using a 1064 nm fiber laser. The ID card is made of special
materials, including a layer of filter material that allows the
1064 nm laser to pass through while blocking visible lights so
that the printed F-QR code on the card is invisible to the human
eye or conventional QR code readers. Face authentication is
implemented using a dedicated invisible F-QR code reader
combined with an AI camera to decide the Cosine similarity
between two face feature vectors to make an accurate decision
for the authentication.

Keywords: Al camera, face-ID, fiber laser, ID card, QR code.
Classification number: 2.2

Phuong phap nghién cuiu

Hinh 1 miéu ta so dd khoi hé théng xac thyc khuon mat 2 yéu 6
va quy trinh tao mi F-QR dé in 1én thé ID. Ddi v6i quy trinh tao va
in mi F-QR 1én thé ID, mdi nguoi ding duoc cip mot the ID voi mi
F-QR mang dac trung cua khuon mat. Ma F-QR duoc tao ra tir nguén
dir liéu anh khuon mat, hoac chyp khuon mat tir may anh. Khéi xac
dinh khuon mat c6 chirc nang loc ving diém anh chi bao gém dir lidu
ctia khudn mat sir dung thudt toan DNN. Tur anh khu6n mét, khoi biéu
dién khudn mat chuyén héa cac ddc trung ctia khuon mit tao thanh mot
vector ddc trung N phan tir. Di véi moi goc canh khac nhau ciia cling
mot khuon mat s€ co mot vector dac trung N phf”m tlr riéng, tuy nhién
sur khac nhau giira phin tir trong vector nay la it hon so v6i vector dic
trung N phan tir cia khuon mit khac. Vector dic trung N phan tir ¢6
thé coi nhu chudi dit liéu, cho phép khéi tao ma F-QR tao ra ma F-QR
2 chiéu & dang dir li¢u anh dé c6 thé st dung mdy in laser in/khic trén

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

s Khoa hoc Ky thuat va Céng nghé | Ky thudt dién, ky thuat dién ti, ky thudt théng tin

th¢ ID. Hién nay c6 kha nhi{%u cong cu tao md QR [15, 16]. Phoi the ID
ddc biét cd the dung laser d¢ in/khac thong tin Ién the két hop voi phan
mém thiét ke thé cho phép tao ra thé ID dac trung cho moi nguoi dung.

IDcard
Template
|:> Camera Face Face FOR Dcard Laser
Detection Expression Generation Marking

Security Gate

Laserable D card

1D card &
Design

Camera Face Face Face Decision for
Detection Expression Authentication Gate Operation

B

Hinh 1. So’ d6 khéi hé théng xac thwe khudon mat 2 yéu té bao
mat thé ID két hgp ma F-QR chim va Al camera.

trigger

Déi v6i hé théng xac thue khuon mat, hé théng s€ so sanh 2 nguén
dir liéu ca nguoi dung 13 dau doc thé F-QR chim va camera AL Vi
camera, khung hinh c6 khuon mdt cua ngudi dung s& duge chup sau
khi ¢ tin hiéu kich hoat tir viéc doc md F-QR trén thé. Anh chup vé
ciing duge xir 1y qua céc giai doan xéc dinh khudn mét va biéu dién
khudn mét giéng nhu quy trinh tao ma F-QR. Tai khdi biéu dién khudn
mat, vector dic trung N phén tir dugc tao ra. Mgt vector dac trung
N phﬁn tr khac cling dugc tao ra bdi dau doc F-QR sau khi doc va
chuyén doi dit liéu tir the ID. Viée so sanh su twong dong giita 2 vector
déc trung N ph?m tir duoc thuc hién tai khdi xac thuc khudn mat. Tai
day, phuong phap kiém tra d tuong dong Cosine duoc dp dung. Quyét
dinh dong nhit dugc dua ra dya trén thyc nghiém xac dinh gia tri
ngudng. Nhu vy hé thong hoan toan hoat dong offline ma khong cin
internet dé truy cap co so dit lidu, trong khi van gitr duge cc loi thé
cuia cac cong ngh¢ nhan dang khuon mat tién tién hién nay.

Trong bai bdo nay, ching t0i tip trung vao céc cong nghé:
1) The ID va cong ngh¢ in F-QR chim bang laser 1064 nm trén the ID;
2) Tao ma F-QR va xac thyc khuon mit bang Al camera.

Thé ID va cong nghé in F-QR chim b&ng laser 1064 nm

Cong nghé laser soi quang [17] da dugc phat trién rong rii trong
nhimg nam gan day trong cdc linh vye cong nghiép, do luong, bao mat.
Dic biét, gin ddy mot s qudc gia d bét dau sir dung thé can cudc, bing
14i xe, hay ho chiéu dung laser soi quang dé in thong tin trén thé voi muc
dich ning cao bao mét chong gia va ting tudi tho cua thé ID [18-20].
Hinh 2 miéu ta cdu tric thé ID duoc sir dung trong nghién ciru.

1064 nm
Laser head

Black ink

Transparent PVC

PC alloy

White PET-G

PC alloy
Transparent PVC

Invisible F-QR code

Hinh 2. CAu trac thé ID c6 thé dung laser dé in/khac thong tin.
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Cac loai thé ID binh thudng chi bao gom 3 16p vét liéu PVC
co ban, trong d6 2 16p ngoai ciing dé in thong tin bang muyc trén
bé mit. Do d6, thong tin d& bi x6a do va cham vat Iy thudng xay
ra. Dé chéng thong tin in trén thé bi mét, thong tin can dugce in
trén mot 16p vat liu nam bén dudi mot 16p bao vé vat liéu PVC
trong su6t khong thé st dung cac may in muyc thong thuong dé
in. Dic tinh cua laser soi quang 1064 nm 1a truyén qua vét liéu
trong sudt, twong tac voi vat liéu Polycarbonat can quang thong
qua hiéu tmg nhiét. Tia laser v6i cong suét dinh phi hop tao ra
nhiét lugng vira du dé diém tuong tac trén vt liéu Polycarbonat
can quang thay doi d6 xam tir mau nguyén thuy tring ma khong
gdy hién trong bdc hoi vat lidu. Do xam co thé tiy chinh dua vao
diéu khién cong suét dinh ciia tia laser. Thong qua viéc quét tia
laser trong 2 chiéu ngang, doc trén mit phang thé, thong tin (ky
tu, hinh anh) c6 thé dugc in vinh vién trén vét lidu Polycarbonat
can quang. St dung laser 1064 nm c6 thé in thong tin trén the,
tuy nhién thong tin nay c6 thé nhin thdy d6i mat ngudi khi co anh
sang trang (4nh sang dén hodc mit troi). Dé co thé 4n thong tin in
bang laser,mot 16p loc quang dugc chén thém vao giita 16p vat liéu
PVC trong sudt va 16p vat liéu Polycarbonat can quang. Vat liéu
loc la mot loai myc ¢6 mau den, khong chira carbon, can quang
d6i v6i anh sang tring va trong subt ddi voi tia laser 1064 nm.
Nhu vy, c6 thé in thong tin bang laser 1064 nm bén dudi 16p loc
va bén trén bé mit 16p Polycarbonat can quang. Trong truong
hop théng tin 1a mot loai ma QR, né s& trd nén an vi mat nguoi
va cac dau doc md QR phd thong, vi mat ngudi hay dau doc
chi doc duoc thong tin tai bude song nhin thiy. Bang 1 miéu ta
thong tin cac 16p vat liéu st dung trong thé bao mat.

Bang 1. Cau tric va thong sé cac 1&p trong thé bao mat.

Vit liéu bj day Cong dung
Transparent PVC ~ PVC trong sudt 100 um Ba(? i b ¢ mal, tho? 5 tm, " X
trude hang loat (mat trudc the)
. . Loc anh sang nhin théy, cho
Black ink Muc den khong carbon 50 pm s it
. In thong tin bing laser trén bé
PC alloy Polycarbonat can quang 100 pm it (mt e the)
White PET-G PET-G 300 pm Tang d¢ cimg cua the
. In thong tin bang laser trén bé
PC alloy Polycarbonat can quang 100 pm mit (miit s the)
Transparent PVC ~ PVC trong sudt 100 pm Bio v6 be mét, thong tin in

trude hang loat (mat sau the)

Laser 1064 nm st dyng trong nghién ctu la loai laser xung
MOPA. Xung laser c6 thé diéu chinh tir 4 d&&n 200 ns. Do thoi
gian phat xung ngin nén vat liéu tuong tac it bi sinh nhiét gay
chay hodc anh huong dén do phan giai. Nhiét chi xay ra trong
qua trinh twong tac laser va vat liéu tao ra do xam (thong tin).
Thong s6 vé laser dugc miéu ta & bang 2.
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Bang 2. 1064 nm laser va théng sé ky thuat.

Tén Thong s6 k§ thuat
Budc song (nm) 1064

Ché do lam viéc Xung

Cong suat trung binh (W) 10

Do rong xung (ns) 4-200

Tén s6 phat xung (kHz) 2-500

Nang luong xung (mJ) <lmJ

Mi F-QR khi dugc in bang laser 1én thé s& khong nhin thiy
bing mit nguoi cling nhu cac dau doc QR thong thudng. Trong
nghién ctru ndy, ching t6i phat trién dau doc ma QR cho phép
léy dugc thong tin tr ma F-QR chim bén dudi 16p vat liéu loc.
Dé dau doc c6 thé nhin thiy ma F-QR bén dudi 16p vét lidu loc,
mot nguén sang h6ng ngoai c6 bude song phu hgp va mot bo loc
quang highpass tuong tmg duoc sir dung dé loc thong tin chi cia
mi F-QR dua dén cam bién doc ma QR. Hinh 3 miéu ta so dd khdi
ciia dau doc F-QR 4n. Mi F-QR 4n duogc chiéu 4nh sang hong
ngoai bude song >850 nm, budc séng nay xuyén qua vat ligu loc
mau den trén thé va tuong tac voi ma F-QR, tia phan xa di nguoc
lai dau doc, qua tAm loc h6ng ngoai, qua thau kinh di vao cam bién
giai md QR. TAm loc hong ngoai trén dau doc dé ngin cac 4nh
sang nhin thdy di vao cam bién gy anh huong dén do nhay cia
d4u doc. Truyén thong va cap ngudn cho dau doc duoc 1y tir may
tinh thong qua giao tiép micro-USB. Dir liéu lay dugc tir mi F-QR
duge su dung cho viée xac thyc khuon mat.

IR LED

QR reader
uC

IR filter

Lens

PC interface &
Power supply

Tao md F-QR va xdc thuc khuén mdt bt%ng Al camera

Hinh 3. So d6 khéi dau doc ma F-QR chim.

Quy trinh tao ma F-QR dugc thuc hi¢n thong qua 3 qua trinh:
xac dinh khuon mat, biéu dién khudn mat va chuyén d6i mi QR.
Trong x4c dinh khuon mdt, phuong phap DNN dugc lya chon do
cac wu diém vé toc do, phi hop voi anh ¢6 1 khudn mit va kich
thude anh 16n hon 100x100 pixels [21]. Thu vién cla thuat giai
nay dugc cung cdp ¢ [22]. Biéu dién khudn mat quyét dinh do
chinh xac clia qua trinh nhan dang khuon mat. O budc nay, mdi
khudn mit s& duoc biéu dién thanh mot véc to dic trung N ph?m
tir. Thong qua viéc danh gid cac md hinh, thudt giai AI dé biéu
dién khuon mit nhu mo hinh VGG-Face CNN ciia Oxford [23]
(dﬁu vao: anh mau 224x224 pixels; dAu ra: vector 2622 phé”m tur;
mo hinh: ResNet-50, c6 145.022.878 tham sé), mo hinh FaceNet
ciia Google [13] (d4u vao: anh mau 160x160 pixels; dau ra: vector
128 phan tir; md hinh: InceptionResNetV2, c6 22.808.144 tham
s0), md hinh OpenFace cua Carnege Mellon University [24] (ddu
vao: anh mau 96x96 pixels; dau ra: vector 128 phan tir; md hinh:
¢6 3.743.280 tham s6), md hinh DeepFace ctia Facebook [25] (dau



vao: anh mau 152x152 pixels; dau ra: vector 4096 phan tir; mo
hinh: c6 137.774.071 tham sb), cin ctr vao cac danh gia vé do
chinh xac cta phuong phap (99,63% trén Labeled Faces in the
Wild - LFW dataset; 95,12% trén YouTube Faces DB) va can ctr
vao tbe do tinh toan va cac két qua khao sat theo khuon mét va anh
thuc té va yéu cau luu trit, mo hinh FaceNet cua Google duoc st
dung trong nghién ctru nay. M6 hinh nay da duoc cung cip dang
thu vién trong [26] véi bd trong s di duoc hudn luyén va danh gia
dat d6 chinh xac cao. Vector dic trung 128 phan tir ciia mo hinh
FaceNet duoc chuyén doi, ma hoa sang dang F-QR code sir dung
cac thu vien mad [27].

Xac thuc khuon mat duge thyc hién boi 2 hoat dong: 1) Poc
mi F-QR an bang diu doc va chuyén thanh vector dic trung N
phan tir; 2) Tao vector dic trung N phan tir Al camera. Viéc so
sanh 2 vector ddc trung nay dugc thuc hién thong qua viée tinh
toan do tuong ty Cosine theo cong thuc sau:

n
Yi=1 XiVi

_— (1
[ xizﬂlz?:l vi

trong do: x, y 1a 2 vector ddc trung cua 2 khuén mét thu vé tir dau
doc ma F-QR va tir Al camera; n la s0 lugng phan tir cuia vector déc
trung (trong truong hop nay n=128); i chay tir 1-n.

Cosine(x,y) =

Quyét dinh gidng hay khac nhau cta khudn mat duoc xac dinh
tlly theo cac ing dung khac nhau thong qua mgt mirc ngudng so
sanh. Thong thuong muc ngudng duogc lya chon mot cach thyc
nghiém dya trén céac diéu kién thuc té noi thiét lap hé théng nhu
khong gian, moi truong, anh sang. ..

Két gua thuc nghiém
Thiét lip hé thong

Trong pham vi phong thi nghiém, chiing t6i chi stir dung nhiing
thiét bi pho thong nhdm danh gia sy kha thi ctia hé thong. Camera
webcam USB2.0 duoc st dung daé chyp khuon mat, tao ma F-QR
code va xac thuc khuén mat. Dir li¢u duge xtr Iy boi may tinh
desktop co cau hinh (Intel Core 15 3,2 GHz, 8,0 GB RAM, voi
board VGA HD Graphics 4600). Méy in thé laser sir dung nguon
MOPA TPG YLPN-1-1x350-20 in trén thé Kobayashi Create
laserable. Pau doc ma F-QR tu thiét ké ché tao két ndi voi may
tinh qua céng USB. Phin mém mb phong hé théng duoc thiét ké
voi tinh nang vira tao ma F-QR dé cho may in thé, vira kiém tra xac
thuc khudn mat khi cung két ndi USB camera va diu doc vao may
tinh. Hinh 4 miéu ta céc thiét bj duogc st dung trong thir nghi¢m.

Printed by laser

Webcam USB2.0 IR filter
_ Invisible QR code
printed by laser
e )
el 7
{ c*,

(A) (8) ©

QR code reader

Hinh 4. Thiét bj str dung trong thir nghiém.
Két qud thuc nghiém

Hinh 5 14 giao dién phan mém tao md F-QR theo 1 trong 2
phuong an: 1) Chyp anh tir webcam va tao ma F-QR; 2) Tao ma
F-QR tir anh da dugc chup tur trudc.
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Hinh 5. Giao dién phdn mém tao ma F-QR tir camera (hoac tir
anh tinh).

Hinh 6 1a két qua tao ma F-QR ddi véi cac khuon mat khac
nhau.

i ! o)

—

whiass

Hinh 6. Két qua tao ma F-QR cta nhirng ngwoi dung khac
nhau.

Sau khi ¢6 ma F-QR cua ting nguoi dung, ma F-QR duogc in
chim 1én thé ID bang 1064 nm laser. Hinh 7 14 thé ID cta 2 nguoi
ding mat trudc va mat sau. Mat trude in anh va thong tin, mét sau
in ma F-QR chim.

Hinh 7. Thé ID in ma F-QR chim cua 2 ngwéi dung.

Viéc xac thuc khuon mat tur 2 yéu t6 bao mat thé ID va Al
camera dugc thyc hién nhu trong hinh 8. Mbdi khi dau doc nhan
duogc dir liéu tir viéc doc ma F-QR chim trén the, hé théng s€ kich
hoat webcam dé chup anh nguoi xudt hién tai ving quan sat va
phén tich dir liéu. Néu trung hodc khong tring khuon mit, hé thong
s& thong béo twong img. Hinh 8 thé hién cac két qua xac thuc doi
voi cac goc canh khac nhau cua khuon mat chup bdi camera va
so sanh v6i F-QR tinh trong thé ID. Két qua cho thiy, hé thong
nhén dién mot cach chinh xac néu nhu khudn mat chup boi camera
khong qua nghiéng so v6i hudng nhin cua camera. Két qua ciing
cho thdy, mic du mi F-QR in trong thé duoc tao trong truong hop
khong deo khau trang nhung hé thong van xac thuc dugc ding
ngudi ké ca khi nguoi ding deo khau trang khong qua che kin
khudn mat.
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Hinh 8. Két qua xac thwc ctia ciing khuén mat tai cac géc do
khac nhau va trivéng hep cé/khéng c6 khau trang (ma F-QR in
trén theé ID 1a khong c6 khau trang).

Hinh 9 chi ra két qua xé4c thyc khuon mit trong truong hop ma
F-QR trén thé ID khac v6i cac khudn mit chyp tir camera. Két qua
cho thay, hé thong nhan biét sy khac biét kha 13, cho két qua khong
tring khuon mdt mot cach chinh xac. Tong thoi gian xir Iy va xc
thue khuon mat cua hé théng khoang 0,3 s, du nhanh cho cac ung
dung cira an ninh noi yéu cau ngudi ding can dimg lai va co hanh
dong dit thé vao khe doc thé dé kich hoat hé thong.

I: ; M3 F-QRin trén thé

Khuén mat nhan
dién boi camera

Khudn mat nhan
dién b&i camera

Hinh 9. Két qua xac thwc khudn mat khac véi ma F-QR in trén
thé ID.

Bén canh do, tir két qua thuc nghiém cho théy, aé phan biét
khudn mat thyc 3D va anh 2D can phai b sung cac giai phap nhu:
nhan dang ddi twong ding 1a ngudi trude khi captute khuon mit;
tich hop cam bién nhiét do dé phan biét nguoi va anh.

Keét luan

Nghién ctru da trinh bay hé thong xéc thye khuon mdt moi sir
dung 2 yéu t6 x4c thuc 13 ma F-QR 4n trén thé ID va Al camera.
Két qua tién kha thi ciing dugc trinh bay trong bai bao. Hé thong
nay thich hop voi nhitng tmg dung cira ra vao an toan khong can
phai xdy dung hé thong phirc tap nhu két ndi sever, internet va thiét
bi can thong s6 k¥ thudt cao. Giam thiéu duoc rii ro 1 ri thong tin
do phu thudc vao server cling nhu sao chép thong tin trén thé. Bén
canh do, str dung laser 1064 nm trén thé nhya cho phép tang d¢ bao
mat, tiét kiém chi phi do khong can muyec in thé 1a mot diém manh
ctia hé thong. Néu ap dung hé thong xir Iy anh két hop véi GPU tde
do cao, toc do xir 1y ciia hé thong s& duoc cai thién, dat t6i toc do
xéc thuc <0,1 s, pht hgp voi nhiéu tmg dung thuc té.
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Nghién ctru phat trién hé do nhiéu cwong do laser twong doi bang thong rong
40 GHz sir dung b dieu khien PID va b xit Iy tin higu ESA
Ngb Hai Long’, Luu Hoang Pat, Tran Pinh Chi, P§ Viét Hoang, Lé Vin Binh, Cao Khic Thién, Banh Quéc Tuin

Phong Thi nghiém nghién ciru phdt trién irng dung Fiber Laser, Vién Ung dung Cong nghé
Ngay nhan bai 1/7/2022; ngay chuyén phén bi¢n 5/7/2022; ngay nhén phan bién 20/7/2022; ngay chap nhan dang 26/7/2022

Tém tit:

Po kiém, danh gla chit lwgng nguon laser str dung trong thong tin quang va do hro’ng chmh xac Ia rit can thiét. Nhiéu
cwong d§ twong d6i (RIN) Ia mot tham s0 anh hudng truc tlep dén chat lwgng hé thong cin phal dwoc do dinh ky. Nghién
ciru nay trinh bay mét hé do RIN c¢é dd nhay cao, bing thong rong (40 GHz) sir dung cim bién quang dién (RIN box) dwoc
kiém soat nhiét d chinh xac va b§ phén tich tin hi¢u dién ESA (Electrical spectrum analyzer). Gia tri RIN dwgc xac dinh
thong qua viéc do gian tlep cac thanh phan nhiéu nhiét (Thermal noise), nhiéu tong hop (Total detected n01se) va nhiéu
dién tir (Shot noise) ciia ngudn laser sir dung may phan tich phé dién tir ESA va do van nang k¥ thuit sb siéu nhay (6"
Digital multimeter - DMM) Két qua thye nghiém viéc do RIN ciia nguon laser ban din phin hoi phan b6 (DFB) tham

khao da chi ra su tuwong dong cta gia tri RIN do béi hé thong va gia tri RIN cung cap b6i nha san xuit.

Tir khoa: b diéu khién PID, ESA, laser, nhiéu cuong do laser tuong dbi.

Chi 56 phén logi: 2.2
Md dau

Cong nghé song anh sang hién dai dang phat trién vo cling
nhanh chéng v6i nhu cdu ngdy cang ting cao va dugc tmg dung
rong rai ¢ nhiéu linh vuc khac nhau. B truyén quang va laser ro
nén ddc biét quan trong vi ching 1a mgt trong nhimg xuong song

ctia nhiéu hé thong quang hoc, dong thoi anh hudong tryc tiép dén

hiéu qua cta cac hé théng nay. Mot trong nhiing (g dung quan
trong nht ma 1aser dong mot vai trd to 1on 1a lién lac bang cap
quang v6i nhu cau toc do dir liéu dang tang 1én hang ngay Ngoai
ra, trong mot s tng dung do va cam bién rat chinh xac can phai sir
dung laser c6 do don sic quang phd cao, chudn tryc. .. Tuy nhién,
ngudn laser thuong xuét hién nhimg van dé nhu sy thay d6i vé mat
d6 photon din dén sy thay doi cong sudt quang dau ra tao ra nhiéu
cuong do, khi su dao dong ctiia mat do song mang dan dén nhiéu
tin s6 hodc sy khong 6n dinh trong budc song dau ra duoc gy ra
bai sy thay doi nhiét do... Diéu ndy tao ra mot dai phd nhidu hiru
han cho céc ché do laser va anh huong truc tiép 1am giam gia tri tin
hiéu trén nhiéu (Signal to noise ratios - SNR) hodc lam tang ty 18
13 bit (Bit errors rates - BER). Do do, trong nhiéu tmg dung thong
tin vé phd nhiéu cudng do rit dugc quan tam, dic biét Ia trong cac
hé thng thong tin lién lac truyén din quang, ngudi st dung can
biét cac ddc tinh nhidu cuong do cua laser vi nhimg anh huong cia
no tac dong truc tiép dén hiéu qua va toc do truyén dir liéu cua hé
théng [1-5]. Vay nén, aé tang toc do dir liéu, cin mot gia tri dai
dién dé x4c dinh va danh gia gia tri nhiéu cuong do trén.

RIN 14 gia tri thuong duoc sir dung dé danh gid nhidu cudng
o ciing nhu chat luong cua nguon laser [1-4, 6]. Trong cac hé
thong analog, RIN quyet dinh chi s6 SNR can thiét dé nhan duogc
tin hiéu. Do voi hé thong Digital, RIN quyét dinh chi s6 BER. Do
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d6, nhu cau ca thi truong thé gioi véi céc thiét bi do RIN kha Ion,
dic biét 1 cac nha san xudt ngudn laser cho thong tin quang va do
ludng chinh x4c. Hién nay, c6 3 cach phd bién duoc ap dung dé do
RIN la phuong phép trur (Subtraction method), hiéu chuan nhiéu
dién tir (Shot noise calibration method) va hiéu chuan laser RIN
thap (Low - RIN laser calibration method). Trong d6, phuong phap
tru dugc s dung nhiéu trong céc thiét bi do RIN trén thi truong
nhu: Agilent 71400C, Agilent 71401C, Agilent N4371A cua Hang
Agilent hay DSA8300 ctia Hang Tektronix [5, 7-9]. Vay nén viéc
nghién ctu, xay dung, ché tao va thir nghi¢ém mot h¢ théng doRIN
theo phuong phép trr s¢ dem lai kha néng so sanh tinh nang cua
hé thong so v6i céc thiét bi phd bién trén thé gii. Trong nghién
ctru nay, chung t6i trinh bay mot hé do RIN ¢6 dg nhay cao, bang
thong rong sir dung RIN box dugce kiém sodt nhiét d9 chinh xéac va
b6 phan tich tin hiéu dién ESA dé danh gia nhidu RIN ciia nguon
DFB laser tham chiéu c6 bu6c song 1550,12+0,1 nm. Hé thiét bi
do RIN s& la mot giai phap xac dinh chét lugng ngudn laser voi do
chinh x4c cao va chi phi thip hon so vdi cac thiét bi hién co trén
thi truong. Nguyén 1y hé thong do RIN, cac thiét bi dugc st dung
trong thuc nghiém va két qua do duoc trinh bay chi tiét trong bai
bao nay.

Nguyeén Iy hé thong do RIN
Do RIN bing phwong phip triv

Nhiéu cudng do laser chi yéu 1a do su birc xa hdn loan cua cac
budc song khac nhau trong budng cong hudng laser bén canh bude
song laser chinh. Nhiéu cudng do phu thude vao cac thong sb cau
tric cia budng cong huong va méi truong khuéeh dai laser. Céc
diéu kién hoat dong nhu mirc phan cyc va tin s6 diéu ché ciing anh
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Research and development of 40 GHz
bandwidth laser relative intensity
noise measurement system using PID

controller and ESA spectrum analyser
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Abstract:

Measuring and evaluating the quality of laser sources
used in optical communications and in the precision
measurement system is essential. Relative intensity
noise (RIN) is a parameter that directly affects the
system quality. Therefore, RIN needs to be measured
periodically. This study presents a high-sensitivity,
broadband (40 GHz) RIN measurement system using
a precisely temperature-controlled photodetector and
an electrical spectrum signal analyser. RIN value is
determined through indirect measurement of noise
components: thermal noise, total detected noise, and the
shot noise of the laser source. These noises are measured
by using an Electrical spectrum analyser (ESA) and
a super sensitive 6'/» digital multimeter (DMM). The
experimental results of the RIN measurement of the
reference Distributed feedback (DFB) laser source show
the similarity between the RIN value measured by the
system and the RIN value provided by the manufacturer.

Keywords: ESA, laser, PID controller, relative intensity
noise.

Classification number: 2.2

huong truc tiép dén do nhidu. Sy tac dong tir bén ngoai hodc phan
Xa nguoc tia laser ciing lam ting nhiéu nay. Nhidu cuong do laser
dat cuc dai tai diém cong huong. Trong thuc té, cac nguén nhiéu
phu khac tir nhing linh kién dién tir s& thém vao nhiéu cudng do
laser. Céc nguén nhiéu phy nay thuong la dong t6i (Dark current)
tlr cam bién quang, nhidu nhiét tir céc thanh phan dién nhu bo
khuéch dai, thiét bi ESA va mot nguon nhiéu khac xuét phat tir ban
chat lugng tir 4nh sang d6 1a nhidu dién tir. Mot hé thong thu quang
dién hinh bao gf")m mot by photodetector (PD) va bd khuéch dai,
nhiéu do dugc ¢ dau ra may thu 13 tong cia cac ngudn nhiéu co ban
néu trén [1]. Tong cong sudt nhidu cta hé thong N, (f) s& dugc tinh
toan 1a gia tri tuyén tinh tong hop cla 3 ngudn nhicu nay:

N (O=N (O+N N, () (M
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trong do: N (f) 14 cong suat nhiéu cuong do laser trén 1 Hz; N la
cong suat nhleu dién tir trén 1 Hz; N, (f) 1a cong suét nhidu nhlet
trén 1 Hz.

Xét v6i timg loai nhiéu, ta s& co thé x4c dinh gia tri cua chiing
theo c4c phuong phap va thiét bi khac nhau. Dau tién, nhidu nhiét
¢6 thé dugce thé hién theo nhidu cach va thuong duge mo ta nhu
mot hé sb nhidu duoc biéu thi bﬁng dB, thong thuong s€ 16n hon
so voi gioi han dudi cua nhiét do phong 1a -174 dBm/Hz [1, 4, 6].
Khi cac hé théng xu Iy tin hi¢u quang hoc, b khuéch dai va cac
thiét b dién tir di kém theo diode quang van hanh ciing s& tao ra
nhiéu nhiét. Theo cong thitc (1), khi laser tét hay khong c6 tin hiéu,
ta co gia tri N=N (t) 0. Vay nén, gia tri nhiéu nhiét s& dugc xéc
dinh trén ESA khi tat laser ddu vao. Gi4 tri nhiéu nhiét N, dugc
xac dinh theo theo cong thuc sau [1, 4-6]:

Teon 2)

Khi bat nguon laser cap tin hiéu quang hoc dau vao, cam bién
hoat dong on dinh, nhidu nhiét thuong s& khong thay doi. Cac
photon khi dén cam bién va cac tinh toan thu tin hiéu lién quan s&
gy ranhiéu dién tr. Do 6, nhiéu dién tir N_ xudt hién tai cam bién
quang hoc va tang theo ty 1¢ thuan voi cong suat quang hoc duge
thu boi cam bién. N6 ¢6 thé duoc xac dinh bang phép do cudng do
dong tai cam bién [1, 4, 5]:

N =2..1,.R, (3)

trong do: q la dién tich electron (1,6x10" 'Coulomb); I, 1a cuong
d6 dong dién ra khoi diode theo cong suat quang tmng binh thu
vao tir cam bién theo dién tro tai R..1, co thé dugc xéac dinh bang
cach do cong sudt quang trung bmh P dén cam bién quang nhu
sau:

I,=tP, 4)
trong do: r 1a 6 nhay ciia bo cam bién quang.

Tuy nhién, vi ¢6 sy ton hao & phan cim soi quang (neu str dung
fiber) va luong cong suat quang tac dong 1én cam bién chi dugc

xéc dinh x4p xi, nén cong sut quang P, pha1 dugc xac dinh gian
tiép bang cach do dién ap U, trén di¢n tr()r diu ra.

Uout
P . Rout (5)
Thay phuong trinh (4) va (5) vao (3) ta dugc:
R
Ng=2.4q. Ugye. R—L (6)

Cudi cung, gia tri d nhiéu tong thé N, dugc do bing ESA ¢6
bat laser. Nhiéu nhiét N, va nhiéu dién tu’ N, lan luot 1a két qua
cua cdc phuong trinh (2) va (6). Thay vao phuong trinh (1) ta s€
thu dugc gia tri nhidu cudng do laser N, theo bi€u thirc lién h¢ sau:

N, (B=N,(H-N N, (H) ()

H¢ thuc nghiém do RIN

Hinh 1 mb ta so do hé thong do RIN. Theo do, chung toi sir
dung thiét bi do 1a ESA va DMM d¢é do nhiéu nhiét N, nhiéu dién



tir N, va nhiéu tong thé N, theo cac phuong trinh néu tren Chung
{61 thibt ké, ché tao mot RIN box dé thu tin hi¢u tir nguon laser can
do va chuyén vé cac thiét bj do. Mot b bién doi quang dién (PD)
c6 mitc noise thip, bang thong rong dugc sir dung. Pay 1a linh kién
rat quan trong quyét dinh chat luong ciia hé théng do RIN. PD can
dugc hoat dong trong diéu kién o6n dinh nhiét do cao va cach ly
nhiéu dién tir truong dé khong gay anh huong dén hiéu suét bién
déi quang di¢n. Tin hi¢u vé ESA sé duoc di qua bd khuéch dai tin
hiéu (RF Amp) bang cap RF trude khi duge xir 1 va hién thi trén
ESA dé xc dinh nhiéu nhiét N, va nhiéu tong thé N_. Bén canh
d, gid tri nhicu dién tir dugce tinh thong qua gid tri cuong do dong
cua PD. Gid tri dong nay dugc xac dinh theo cong thirc (4 va 5) tur
dién ap trén tro dau ra cia DMM sau khi l?iy tir RIN box qua ro le
ngudng dong (Current monitor). Cac cam bién PD va khuéch dai
RF Amp déu dugc On dinh nhiét bf“ing céc thiét bj kiém soat nhiét
d6 PID s6 (PID temperature control). PD st dung trong thiét bi
RIN box can duge dat trong mot hop cach ly nhiéu song dién tir
(EMI box) dé loai b anh huong ciia song dién tir (Electromagnetic
interference - EMI) tir mdi truong c¢6 thé tac dong dén bo chuyén
d6i quang dién. Céc thiét bi két ndi trén EMI box can phai thong qua
mot EMI filter @€ loai b nhiéu tir cac thiét bi két ni véi RIN box.
Fiber collimator

Fiber coupler

......

DFBaser driver  |— DFB Laser Free space isolator Optical Attenuator

6% digital multimeter

aaaaaa

Optical Attenuator ESA

FC/PC|P,,D temperature
control

FC/PC

aaaaaa

control

RIN BOX

Hinh 1. So’ d6 nguyén Iy hé théng do RIN.

Ngubn laser DFB sir dung trong thir nghiém can duoc 6n dinh
nhiét dé cuong do laser 13 khong doi trong qua trinh do nhidu RIN.
Laser phat ra sé dugc di qua he cach ly quang hoc dé ngan su phan
xa tro lai nguon va gdy mat on dinh. Dé dam bao cudng do laser
khong bi qua manh gay bao hoa by PD, mot b suy hao quang
duge st dung trude khi dua laser vao RIN box. Thiét bi suy hao
quang ndy c6 tac dung On dinh cong suét laser theo thong sb duoc
cai dt tir bd dicu khién trude khi truyén 0 cam bién quang hoc
PD trong RIN box. Khi do, cc gi4 tri nhiéu nhiét N, nhiéu dién tir
N, va nhidu tong thé N 1 trong tin hi¢u thu dugc tur cam bién quang
s€ duoc ghi lai bang cac thiét bj do nhu ESA, DMM va guri vé PC
Xir Iy trén phan mém qua phuong phap trir dé xac dinh dugc RIN.
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Thuc nghiém
H¢ théng do RIN

Hinh 2 md ta nguyén mau hé thong do thir nghiém RIN. Theo
do, ching t6i st dung FRL1SDCWD-A81-19340 DFB laser cta
Furukawa Electric Company Ltd. lam ngudn phat laser dé do kiém.
Nguon laser ndy ¢6 budc séng 1550,12+0,1 nm, cong suat dau ra
t01 thiéu 1a 10 mW va thong s RIN tai cudng do suy hao cong suat
tr¢ lai (Optical return loss) <25 dB, trong dai tAn sd tir 100 MHz
dén 10 GHz 1a -133 dB/Hz [10]. Nhiam muyc dich on dinh nhiét do
va cuong d6 cua ngudn laser nay, bo didu khién CLD1015 DFB
Laser Driver cua Thorlabs [11] duoc st dung dé 6n dinh nhiét
do o muce 25°C va cuong d§ dong tai 29 mA. Ching t61 da phat
trién va ché tao mot hé théng thu nhan st dung RIN box. Trong
d6, cam bién duoc st dung 1a P-40A/HP/8V/Z50 (Picometrix) co
cong suat thu trung binh t6i da 13 10 mW [12]. Dé thiét bi c6 thé
do dugc cong sut tin hidu tir ngudn phat va 6n dinh cong suat thu
0 gid tri dugc cai dat trude va nam trong vung do ctia cam bién, tin
hiéu quang hoc duoc truyén din tir ngudn phat dén mot bo suy hao
Optical Attenuator N7752A [13] cua Keysight thong qua sgi fiber
don mode. Sgi fiber nay co tic dung nhu mét by cach ly quang
nhim han ché hién tuong phan xa mot phan tlr cac hnh kién quang
trong hé thong. Tin hidu tir RIN box s& dugc truyén sang may
Keysight ESA N9010B [14] dé ghi lai va luu dit liéu nhiéu tong
hop va nhiéu nhiét qua cap RF. Nhiéu dién tir dugc tinh theo dong
ciia cam bién khi nhan laser. Gi tri dong dién nay do gian tiép tir
dién ap trén tro dau ra cua Keysight 62 DMM 34461A [15]. Cac
gi4 tri do duoc luvu trit va chuyén vé méy tinh ca nhan PC dé xu Iy
va tinh ra RIN cling nhu quan sat cac gid tri N, Nq, N, do dugc.

Digital Multimeter
- Optical Attenuator | § A

Hinh 2. Hé thwc nghiém do RIN.
RIN box

Pé c6 mot bd RIN box do duge nhifu laser véi do chinh
xdc cao thi viéc chon linh kién va thiét ké vi tri linh kién t6i
uu ciing 1a mot trong nhimg yéu t6 quyét dinh. Hinh 3 1a so do
thiét ké RIN box gom c6 4 PCB chinh bao gdm: mach nguon,
mach kiém sodt nhiét do, mach PD va mach diéu khién. Trong
do, mach nguon ¢6 chire nang chia nho ngudn tong thanh nhicu
ngudn dién dé cung cip ngudn nudi cho cac mach khac. Thiét ké
mach nguon phai c6 yéu cau cao vé do o 6n dinh, sir dung nhiéu
b6 loc va can phai tich riéng 4m ngudn cua tin hidu twong ty va
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tin hiéu s6. Mach kiém soat nhiét do la mot ph?m quan trong cta
RIN box, n6 ¢6 chlic nang diéu chinh bd 6n dinh nhiét do cho
RIN box mdt cach chinh xac (sai sb +0,1°C). Tiép theo, mach
PD c6 nhiém vu cung cap dién p cho RIN box, ngudn dién phai
6n dinh va co thé thay doi tuy vao ngudi sir dung dé cam bién
hoat dong & trang thai tot nhat gitp két qua do RIN c6 dg chinh
Xéc cao. Ngoai ra, trén mach PD ¢6 dau ra cong BNC dé lay tin
higu cuong d dong dién ciia diode quang - 12 thong s6 dé do N,
Mach diéu khién str dung vi diéu khién Atmega328P, la mot vi
diéu khién tién tién va ¢6 nhiéu tinh nang. Céc tin hiéu tir thiét
bi bao gom: thong s6 nhiét do, dién ap cai dit cho RIN box, cac
hé s6 PID, cong suat 1am viéc ctia hé théng 6n dinh nhiét... s&
dugc mach diéu khién thu nhan, xtr 1y va giao tiép voi méay tinh
ca nhan thong qua giao tiép USB.

Hinh 3. Hé thuwc nghiém RIN box.

Nguon laser dugc dan boi sgi quang don mode di vao bo
chuyén d6i quang dién. Duong di va vi tri cua soi quang cling can
phai dugc tinh toan va thiét ké sao cho soi quang trong tinh trang
on dinh nhat. Bo chuyén doi quang dién dugc dat trong hop kin daé
tranh sy can nhiéu trong qua trinh hoat dong, cac tin hiéu ra vao
hop kin nay déu dugce di qua bd loc nhidu. Ngoai ra, vo clia RIN
box dugc thiét ké bang nhom va dam bao cac mat phai tiép xtc voi
nhau tao thanh mot khdi hop hoan chinh tuan theo nguyén 1y long
Faraday nham han ché sy tac dong cua dién truong tir bén ngoai
anh huong dén thiét bi.
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Két qua va danh gia

Laser dugc phat tur nguén DFB laser 6n dinh nhiét ¢ 25°C nhd
PID sb. Bé RIN box hoat dong 6n dinh va chit luong dAu ra duoc
tot nhat thi viéc on dinh nhiét do cho cam bién 1a diéu can thiét.
Bién d¢ dao dong nhiét d§ ctiia RIN box trong 1000 gidy duoc thé
hién trong hinh 4. Theo d6, nhiét do 6n dinh & mirc 25°C+0,08 voi
d6 1ach chuan 0,1 ¢6 thé dap tmg duoc cho cam bién quang hoat
dong 6n dinh va cho tin hiéu dau ra c6 chat lugng tot. Cuong do
dong cép cia ngudn laser 1a 29 mA (=4 mW) thong qua driver
CLD1015. Cong suat nguén laser dwoc On dinh b?mg bo suy hao
& mic 1 mW dé kiém tra hoat dong ctia h¢ thong. Sau do, ching
to1 thuc hién do RIN ¢ cac murc cong suat: 1, 1,5,2,2,5 va 3 mW.
Diéu kién thyc nghiém ciia ching t6i dugc thé hién trong bang 1.
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Hinh 4. Biéu dd nhiét dé cua RIN box trong 1000 giay sau 90
gidy kh&i déng PID sé cai dat tai 25°C.
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Bang 1. Piéu kién thwe nghiém.
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Két qua do cac gi4 tri nhidu nhiét N, va nhiéu tong hop
L tr ESAva nhiéu dién tir tr DMM duorc thé hién & hinh 5.
Theo do6, gia tri nhiéu nhiét va nhiéu tong hop ¢ muc cong
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Hinh 5. Két qua do nhiéu nhiét, nhiéu tbng hoip va nhiéu dién tce. (A) Nhiéu tbng hop N., nhiéu nhiét N, & cong suét 1 mW; (B) Két

qua do nhiéu dién t& N_ khi thay dbi cong suét.
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suét laser | mW sau khi qua bd suy hao dugc thé hién trong
hinh 5A. Céc gié tri nay dugc 4y tryuc tiép tir ESA qua logfile,
do d6 d6 phan giai cua cac truc dd thi phu thudc vao thiét bi
do, v6i hinh 5A d6 phan giai truc tan s6 1a 2 Hz [14].

Gié tri nhi€u nhiét N, va nhi€u tong hop N, ciia thiét bi
khi do riéng 1¢ xuat hién cac nhicu nén khac. Cac thiét bi dién
tu trong RIN box [a nguyen nhan gy ra nhiéu nén. Nhidu
nén nay gdy ra sy thay doi voi cuong d6 ¢b dinh kh1 do nhiéu
nhiét va gid tri cudong d6 nhidu nén 1a twong ddi 6n dinh. Do
@0, nhidu nén nay c6 thé loai bo khi trir hai gi4 tri nhiéu tong
hop va nhiéu nhiét khi tinh RIN theo phwong trinh (7). Tuy
nhién, céc gia tri nhidu ¢6 tin s6~245 MHz va cac harmonic
béc cao cua né khién viéc do gi4 tri nhidu cuong do laser ¢ dai
thap (<1 GHz) cua hé gap khé khan. Cing v6i d6, bo khuéch
dai tin hiu RF Amp lam viéc & tin s6 0,5-40,0 GHz [16], do
vy tin hiéu trong khoang <0,5 GHz khong duoc khuéch dai
va 6n dinh. Viéc khic phuc gi tri nhiéu nay béng cach hoan
thién cac thiét bi dién tir c6 trong hé théng RIN box la hudng
phat trién trong tuong lai clia chung t6i. Vi dai tan s6 cao
hon (>1 GHz), gi4 tri nhiéu tong hop va nhidu nhiét theo do
thi hinh 5A c6 thé cho thiy hé thong hién tai c6 thé xac dinh
dwoc RIN & dai tin sé cao hon (>1 GHz). Dé xéc dinh gia
tri RIN cta ngudn DFB laser theo cac mirc cong suat khac
nhau, gia tri nhiéu dién tir ciing dugc chiing toi thuc nghiém
do theo cic mic cong suat néy Gia tri do dién ap tr DMM
va nhiéu dién tur N, dugc thé hién ¢ hinh 5B. Gia trj RIN
16n nhat thu duoc bO‘l cac cong suat toan dai 1a -133,2 dB/
Hz (hinh 6). Gia tri RIN trung binh toan dai la -143,31 dB/Hz
voi d6 1éch chuén 1a 5,22. Véi gia trj RIN tdi da ctia nguon
FRL15DCWD-A81-19340 DFB laser 1a trong dai tan s tir
10 MHz dén 10 GHz, tir két qua thuc nghiém c6 thé két luan
rang, ngudn DFB laser trén dam bao gi4 tri RIN mong mudn
theo nha san xuat.
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Hinh 6. Két qua do RIN dai rong 1 dén 3,6 GHZ & cac cong suét
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Bing cach sir dung nguyén 1y do RIN theo phwong phap
trir v6i cac thiét bi do ESA dai 10 MHz dén 3,6 GHz, 6%
DMM va RIN box, chung t6i da trinh bay mét hé do nhiéu
laser dai rong (>1-40 GHz) c6 d§ nhay cao, bang thong rong
su dung RIN box dugc kiém soat nhiét do chinh xéac va bd
phan tich tin hiéu dién ESA dé danh gia nhidu ciia nguon
DFB laser budc song 1550,1240,1 nm. Két qua do thu duogc
v6i gia tri trung binh 13 -143,31 dB/Hz vé6i do 1éch chuin
5,22 ching minh nguén DFB laser str dung van dam bao
gi4 tri nhiéu cuong do theo thong s6 nha san xuat cung cép.
Tuy nhién, trong qué trinh thuc nghiém va ché tao hé thiét
bi, chung t6i nhan thiy hé van con gia tri nhidu khong mong
mudn & tan s6 ~245 MHz gy khé khan khi do nhidu cuong
d6 & dai tan sb thap (<1 GHz). Viéc khic phuc va loai bo
gi4 tri nhidu nay 1a mot trong sé nhimg huéng mé rong va
phat trién hé trong twong lai bén canh viéc md rong dai do
va ting d¢ nhay cta hé thong.
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Thiét ké dong co phong no higu suat cao toc dd 3.000 vong/phut
str dung cho quat gio cuc bo trong khai thic mo ham lo
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Tom tit:

Mirc d9 tiéu thu dién ning ctia khiu thong gié m6 ndi chung va quat thong gié cuc bd néi riéng chiém ty trong 16m trong
toan mé. Viéc tiét kiém dién nang cho quat thong glo cuc by dwa dén v1ec giam thiéu dién nang tiéu thu chung cia toan
b xi nghiép mo 1a mot trong nhirng yéu ciu can thiét. V6i sy phat trién nhanh chéng ciia cong nghé nam chim vinh ciru
(NCVC) dait hiém véi mat df tir treong cao, dong co dong b§ NCVC khéi dong truc tlep (LSPMSM) ciing dang ndi 1én
nhw mdt giai phap thay thé tirng phin cho dong co khong dong b rotor 1ong soc (IM) dé tiét kiém ning lwgng. Bai bio
tinh toan thiét ké LSPMSM 15 kW, 660/1.140 VAC, 3 pha, téc d 3.000 vong/phiit, tir d6 mé phong khao sat dic tinh 1am
viéc ctia LSPMSM véi tai dinh mirc ciia quat thng gié mé, 1am tién dé thay thé IM trong thue té.

Tir khéa: dfng co df")ng b¢ nam cham vinh ciru khéi dfng truwe tiép, dong co khong d(“)ng bg, nam chidm vinh ctru.

Chi s6 phén loai: 2.3

Design of high-performance explosion
proof motor of 3,000 rpm for local exhaust
ventilation in underground mining
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“National Center for Laser Technology, National Center for
Technological Progress
SHanoi University of Industry
Vietnam - Korea College of Quang Ninh
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Abstract:

The power consumption of mine ventilation in general and local
exhaust ventilation in particular accounts for a large proportion
of the whole mine. Saving energy for the local exhaust ventilation
that leads to the reduction of the overall power consumption of the
entire mining enterprise is one of the necessary requirements. With
the rapid development of rare earth, permanent magnet technology
with high magnetic field density, line-start permanent magnet
synchronous motor (LSPMSM) is becoming a suggestion of partially
replacing for squirrel cage induction motors (IM) to save energy.
The present results are a calculation of designing for the LSPMSM
of 15 kW, 660/1,140 VAC, 3 phases, 3,000 rpm, and simulation of
operating characteristics of the LSPMSM with the rated load of the
exhaust ventilation of mine to replace the IM in practice.

Keywords: induction motor, line-start permanent magnet
synchronous motor, permanent magnet.

Classification number: 2.3
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Pat van de

Quat thong gio6 cuc b 1a phu tai loai 1 trong khai thac mo ham 10.
Dé dam bao an toan trong khai thac mo, quat thong gio cuc bo lam
viée lién tuc khong nghi ké ca ngay 18. Mirc d9 tiéu thu dién ning cia
khau thong gi6 mo n6i chung va quat théng gi6 cuc b néi riéng chiém
ty trong 1on trong toan mo. Viée tiét kiém dién ning cho quat thong
gi6 cuc bg s& gitip giam thiéu dién ning tiéu thy chung cta toan bg xi
nghiép mo [1]. Pay la mot trong nhimg yéu ciu can thiét trong khai
thac mo hién nay .

bic trung cua quat thong gi6 cuc bo 1a khi khoi dong khong cin
momen khoi dong 16n. Day 1a mét dac diém quan trong dé c6 thé thay
thé c4c loai M truyen théng bang vie sir dung céc loai dong co thé hé
méi hidu sudt cao nhim muc tiéu tiét kism nang lugng. Su phat trién
nhanh chong cila cong nghé NCVC dét hiém voi mat do tir truong
cao, tich s6 nang lwong 16n nhu ching loai nam chim Neodimium. ..
da khién LSPMSM nbi 1én nhu mét giai phap thay thé timg phin cho
dong co khong ddng bo IM va phu hop véi céc loai tai nhuw quat gio
cuc bg trong khai thac mo [2].

Déi véi LSPMSM, mic du duge khéng dinh 1a dong co c6 hiéu
suét, hé s6 cong suét cao, mat @6 momen 16n [3-5], nhung néu thiét ké
khong t6t thi cc thong s van hanh s& khong dam bao, tham chi khong
dat duoc céc tiéu chudn ciia IM [6]. Bai bdo thiét ké khao sat md
phong LSPMSM 15 kW, 660/1.140 VAC 3 pha, toc do 3. 000 Vong/

......

Thiét ké LSPMSM, 15 kW, 3.000 vong/phiit

LSPMSM ban chét 1a su cai tién tir dong co déng bo NCVC
va dong co khong dong bd. Noi cach khac, 1a sy lai tap gitra dong
co khong dong bo va dong co dong bo bang cach dat cac thanh



NCVC vao IM. Do viy, LSPMSM ngoii 6 hitu wu diém cta dong
co dong bo NCVC, con ¢6 uu diém cua IM la kha nang ty khoi
dong truc tiép [3, 7).

Ciu hinh LSPMSM
Bang 1. Thong s6 cia LSPMSM.

Tham s6 Ky hiéu Gia tri Don vi
Duong kinh ngoai stator Din 245 mm
Duong kinh trong stator Dout 152 mm
Vat ligu thép stator Steel 1008

S0 ranh stator Z1 36 Rénh
Chiéu dai khe ho khong khi g 0,5 mm
Dién ap ngudn cip Udm 660/1.140 \%

Tén s6 ngudn cp f 50 Hz

Stator: LSPMSM dién hinh c6 cdu tao stator giéng dong co
khong dong by. LSPMSM trong bai béo c6 thong s6 nhu ¢ bang 1.
Kich thudc IM dugc thé hién ¢ hinh 1.

36 ranh cich qdu

-0,036
9245 jsB -0.0%

Hinh 1. Kich thwéc IM 15 kW téc dé 3.000 vong/phut [2].

Céu hinh rotor: Rotor cia LSPMSM tuong ty IM 13 n6 ¢6 1ong
soc. Tuy nhién, LSPMSM khéc biét so v6i dong co IM & chd no co
gin thém céc thanh NCVC trong 15i thép rotor. Khi tinh toan thiét
ké NCVC dic biét lai cang kho khin dbi véi loai dong co ¢ tde
d6 cao 3.000 vong/phut.

Viéc tinh toin NCVC khong tot s& gay kho khan cho viée gia
cong ché tao, hiéu suét cua dong co thép, dong co khong khoi dong
dugc, thoi gian khoi dong lau... Ngoai ra, NCVC c6 chi phi cao,
do vay néu viée tinh toan khong t6i wu, & dan dén kho thuong mai
hoa loai dong co nay trong thuc té [3].

NCVC sir dung trong LSPMSM i loai nam cham dét hiém
NdFeB ¢6 mat do tir du (B), cuong d§ tir truong 16n nhit (H,).
cuong do tir trudng nho nhét (H,y), nhi¢t d 1am vigc 16n nhét cua

nam cham (T ) va tich nang lu(mg cyc dai (BH_ ). Thé tich cua
NCVCV_ dugc xdc dinh theo cong thire sau:

_ 2-Korkra (1 + Kec)Pam
m m2¢. 2.p.f. B He

voik ; he s6 qua tai, chonk =2; k,: hé s hinh dang tir hoa, chon
SO bo k 1k, hé s strc dlen dong (0,6-0,95), chonk, =0,9; P,

cong suat dinh muc; & hé s6 st dung nam cham (0, 3 0 1), chon
&= 0,,5, B,: mét do tir du; H : cuong dg tir truong cuc dai; p: tan so;

f: s0 cuc.
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Thong thuong, dé dam bao ti wu trong thiét ké, ché tao, ciing
nhu lip riap NCVC trong LSPMSM, d6 day cia NCVC thudng
trong khodng gid tri 5-6 mm [4]. Tu do, co thé x4c dinh dugc thong
s6 kich thudc cia NCVC ¢6 gia tri trong img: h=5,5 mm va b=40
mm. Thong s6 NCVC trong LSPMSM duoc thé hién & hinh 2.

28 rénh

¢152,6

/N
.

Hinh 2. Théng s6 NCVC trong LSPMSM 15 kW, 3.000 vong/phut [2].
Ung dung FEM ddnh gid gidi phdp thiét ké

D¢ danh gia sy phi hop cta thong s6 NCVC da duoc tinh toan cho
LSPMSM, can phai khao sat phan bd dién tir truong ciing nhu dic tinh
1am viée ctia dong co. Phan bd tir truong trong mach tir va khong gian
xung quanh co céu dién tir 1a nghiém ctia phuong trinh Poisson viét cho
truong dién tir cia mo hinh dong co dién. M6 hinh nay dugc xay dung
duya trén dinh luat Maxwell - Ampe. Phuong trinh Maxwell - Faraday
viét cho truong hop cua dong co dién 6 trang thai xéc 1ap nhu sau [2, 6]:

VxH=] (1)
trong do: H: cuong do tir truong (H/m); J: mat do dong dién mot chiéu
chay trong cudn day nam cham dién (A/m?).

Cuong do tir trrong H c6 lién hé voi mét do tir thong B theo biéu
thire sau:

B = pouH )
trong do: p,: 49 tur tham cua chan khong; w: do tur tham trong ddi cua
moi trudng dan tur.

Trong truong dién tir, B dugc tinh toan qua dai lugng vecto tir thé
A nhu sau:

B=Vx4 G)
Thay (2) va (3) vao (1), ta thu dugc phuong trinh sau:

1 >\ 7
v (uour ) =J )

~ Phuong trinh (4) co dang tong quét cta phuong trinh Poisson, c6
thé dugc dien giai trong mo hinh phén tich ung vdi hé toa d Oxyz
nhu sau:
924 | 9?4

1 (9%A

e Gar s+ v =0 (5)
Gidi (5), im duoc 4, sau d6 dua vao (2) va (3) dé tinh duoc

mat do tir thong B va cudng do tir truong H nhur sau:
Do 04, 0Ay\ | (04, 047\  (04y 04y\7
B_Bxl+B]+Bk (y Bz)l+(6z ax)]+(3x 6y)k(6)
Dién ap dat vao 2 cuc cudn day va dién tré mot chicu cua cudn

day, c6 thé xac dinh dugc mat do dong dién tir cac phuong trinh:

a4
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. di U
U:Rd6l+LE;IdC:R_dC (7)

trong d6: U: di¢n ap dét vao 2 cye cudn ddy; R : dién tro cua cudn ddy; L:
dién cam cua cun day; /, : dong dién trong cudn ddy; § - et dign cugn day.

FEM la mot k¥ thudt dé giai phuong trinh (5) dé xac dinh vecto tir thé
A, tir d6 tinh toan dwoc tir cam B va cuong d tir truong Htheo cdc cong
thire (3) va (2), qua do xdc dinh phéan b tir truong trong khong gian véi do
chinh xéc cao. Tur d6 s€ gitip ich nhi€u cho ngudi thiét ké va van hanh trong
viée hiéu chinh thong so cua co cau di¢n tir cua may tuyen tir dé toi uu hoa
phén bo tir trudng trong khong gian nham néng hi¢u qua hoat dong cua méy.
Phuong phap FEM gom 4 budc co ban:

- Roi rac hoa mién phén tich thinh cc mién con. Céc phan tir lién két
v6i nhau tao thanh ludi.

- Chon ham lién thudc va xp i 10i giai trén mdi phan ti.

- Ghép tat ca céc phan tir trong mién phan tich dé thu duoc ma tran hé thong.

- Giai ma tran hé thong bang phuong phap Lip.
Keét qua va ban luan

) Dé tinh toan theo FEM, cﬁl} phai c6 sy ho tro clia cac mdy tinh

s0 va cac chuong trinh phan mém dugc viét dya trén nén tang toan
hoc cua phuong phéap nay.

BLtes1al
3.3701e+800
3,1679e+808
2, 95674808
2. 74554808

2.5343e+800

2.3231e+800
2.1118e+800

1. 9007¢+200

1.6595e+800

1.4783e+800
1.2672e+800
1.8560e+800

8, 4475e-801

6.,3359e-801

4. 224De-E01

2.1171e-801

1.8588¢-805

Time =0.05s
426,
Position =37.480814deg 0

200 (mm)

Hinh 3. Phan bé dién tir trwong trong LSPMSM 15 kW, 3.000
vong/phut.

Calculator Expressions Plot 1

T T
000 250 5000 700 10000

T T T
15000 1500 2000 2500 25000

Disla:ﬁ: (mm)
Hinh 4. D3c tinh phan bé mat dé tir trwo'ng LSPMSM 15 kW,
3.000 vong/phut.

Hinh 3 va 4 trinh bay phan b dién tir truong trong dong co. Két qua
cho thdy, phan bd dién tir truong trong dong co twong ddi déu, tuy nhién
van con ton tai mot s6 diém ma tir truong tap trung 6 nhimg diém nay
¢ thé bj bdo hoa sém hon céc diém khac. Xuét hién céc tir thong dap
mach trong mach tir lam cho dong co xuét hién hién tugng rung dong
khi 1am viéc, qua d6 can tiép tuc cai thién giai phap thiét ké dé dong co
¢ thé 1am viéc ém dju va cho hidu suit cao hon.
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XY Plot 6
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Hinh 5. Dac tinh dong dién khéi dong véi tai dinh mlrc cua
LSPMSM 15 kW, 3.000 vong/phut.

Torque
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Hinh 6. Pac tinh mémen khéi dong véi tai dinh mirc cua
LSPMSM 15 kW, 3.000 vong/phut.

Hinh 5 va 6 cho thdy dac tinh dong dién khoi dong va déc tinh
momen khoi dong khi lam viéc voi tai dinh mie. Tur két qua mo phong
nhan thay rang, LSPMSM hoan toan c6 thé khoi dong va lam viée duge
Vi tai dinh muc (quat gio), sau khoang thoi gian khoi dong, dong co s
lam vi€c on dinh ¢ toc do 3.000 vong/phut.

Két luan

~ Baibéo dé xuét giai phap thiét ké phuong én bé tri va toi wu thong
s0 cia NCVC trong LSPMSM. K&t qua cho thay, doi voi duong déc tinh
toc do khoi dong va déc tinh dong dién ¢ ché d van hanh xac 1ép, cau
hinh NCVC thiét k€ tot, tuy nhién trong qua trinh lam viéc c6 thé van
phat sinh rung On, di€u nay s€ tiép tuc dugc cai thién bang viée toi uu
hoa qua trinh thiét ke bo tri NCVC trén rotor cia LSPMSM.
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str dung laser soi quang cong suat cao véi cau hinh MOPA
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Tém tit:

Bai bao trinh bay cac Kkét qua nghién ciru trong viéc phat trién hé khic tao mau trén bé mit kim loai sir dung laser
s¢i quang cong sudt cao véi cAdu hinh MOPA (khuech dai dao dong chu) tich hep tir cac mo-dun ban thanh pham
Bang viéc sit dung hé khac tao mau laser trén be mit kim loai da phat trién dugc, cac anh hwéng cia thong so laser
nhu cong suit laser, tan sd 1ap lai xung laser, toc do quét tia, do rong dudng Kkhic Ién qua trinh hinh thanh mau ciing
dwogc nghién ciru va danh gia twong minh dé dwa ra dwoc bd théng sé téi wu cho cic mau cin khic trén tirng kim

loai inox, titan cu the.

Tir khéa: gia cong vat liéu, khac laser tao mau, laser sgi quang.
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Researching and integrating colour
laser marking system on a metal surface
using high power fiber laser with MOPA

configuration
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Abstract:

This paper presents the results of research and fabrication
of a colour laser marking device on metal surfaces using
a high-power fiber laser with a MOPA (Master oscillator
power amplifier) configuration by intergrating semi-finished
modules. Using our manufactured colour laser marking device,
the effects of laser parameters such as laser power, laser pulse
repetition frequency, beam scanning speed, line width on
forming colour process have been researched and evaluated
explicitly to provide the optimal set of parameters for the
colours on each specific stainless steel and titanium metal.

Keywords: fiber laser, laser colour marking, MOPA fiber laser.
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Md dau

Laser co nhidu img dung quan trong trén nhidu linh vyc khoa hoc
va cong nghé¢ nhu trong hoa hoc, vat 1y, ky thuat, khoa hoc vat liu, y
hoc, thong tin lugng tr, quang dién tir, sinh hoc va khoa hge méi truong
[1-3]. V6i cdc ddc tinh wu viét nhu cht lugng chim tia tot, o on dinh
cao, gla thanh thap, nho gon..., laser soi quang da duoc U g dung nhiéu
trong cong nghé gia cong vat lleu nhu cat, han, khéc tao mau. .. [4-8].

Phuong phép khéc laser tao mau ¢6 uu diém hon ca do c6 d9 bén
mau cao, chi phi van hanh thap, nang sut cao va tién hanh don gian.
Trong cong ngh¢ khéc tao mau trén bé mit kim loai, co ché hinh thanh
mau séc trén bé mat kim loai dua trén qua trinh nhiét hoa trén bé mét vét
ligu gay ra bai sy hap thu chum tia laser. Ttr do, dan dén sy hinh thanh
mang oxit trong subt hodc bén trong suot trén bé mat vat ligu [9-11].
Khi 4nh séng trang chiéu vao, n6 c6 thé dwoc phan xa tir bé mit trén va
dugi cua mang oxit. Giao thoa cua cac chum phan xa lam cho bé mat
xudt hién mot mau nhat dinh, duoc xéc dinh boi do day mang, chi s6
khuc xa cta oxit. Cac nghién ciru khéc cho thdy, mau sic ndi tai cia
céc oxit kim loai cling dong vai tro quan trong Khi thay di cdc thong
s6 ctia chum tia laser chiéu t6i nhu: cong suat, vi tri hoi ty, tan s6 lap
lai xung, toc do quét tia... s€ ghi nhan dugc cac mau sic khac nhau cua
16p oxit trén bé mat kim loai. DAy chinh la nguyén 1y cua k¥ thudt khic
laser tao mau theo phuong phép 6 oxy hoa bé mat. Do vay, dé tao dugc
mau sic khac thay doi lién tuc thi viée phat trién nguon laser cong suat
cao thay (101 duoc cac thong s6 nhur tan s6 lap lai, do rong xung... la
v0 cling can thiét. Mot phuong phap dé tao duge chim laser cong suét
cao voi tan s lap lai xung 16n (Ién dén 1.000 kHz) d6 13 MOPA. Véi
phuong phép nay, ¢ thé tao ra chum laser vi ning luong 1én dén hang
kW [12-14]. Hién nay, viéc nghién clru va img dung céc laser soi quang
cong sudt cao st dung MOPA dé khic tao mau trén bé mat kim loai
dugc nhiéu nha khoa hoc trén thé gi6i quan tim nghién ciru.

Tai Viét Nam, chua c6 nhiéu nghlen ciru vé qua trinh khac tao mau
trén bé mat kim loai sir dung laser noi chung va laser soi quang ndi
riéng. Céc thiét bi khic sir dung laser soi quang thuong mai chi yéu
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duoc nhap nguyen chiéc din dén han ché trong ung dung ciing nhu kho
khan trong viéc lam chu cong nghé khéc. Do vdy, viéc thiét ke, tich hop
hé laser cong sudt cao voi MOPA thanh mot h¢ khic laser hoan chinh
ciing nhu d4nh gi4 cac thong so laser dé dua ra dugc bo thong s6 tdi uu
trong qué trinh khac tao mau 14 can thiét.

Trong bai viét ndy, cac tac gia di nghién ctru va ché tao hé thiét bi
khic mau trén bé mit kim loai va nghién clru tuong minh co ché tao
mau trén bé mat kim loai inox, titan... sir dung nguon pheit laser soi
quang v6i MOPA. Tir d6, dua ra bo thong 6 i wu cho cac mau can
dugc khéc trén timg kim loai cu thé.

Két qua va ban luan
Thiét ké va xdy dung hé khic tgo mau trén bé mit kim logi siv
dung laser sgi quang cong sudt cao

So dd thiét ké khoi thiét bj khic tao mau trén bé mét kim loai sir
dung laser cong suat cao dugc the hién ¢ hinh 1.
Gidaz B¢ chudn tryc

Soi quang

Ny

MOPA laser

May tinh

diéu khién

Nguén nuéi

Hinh 1. So d6 khéi thiét bi khac laser tao mau trén bé mat kim loai.
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Hinh 2. Thong sé cla laser s¢i quang cong suét cao. (A) Cong suét laser
16i ra; (B) Budc séng laser; (C) Do rong xung laser; (D) Tan sé Iap lai xung.

Céu hinh tong thé ciia thiét bj khic laser bao gom: khdi nguon
phat laser soi quang cong suat cao v6i MOPA model JPT M7 (Trung
Qudc); hé quét chim tia Galvo hurryScan II-10 cia Hang Scanlab
(Pirc), thiu kinh hoi tu f-theta tiéu cyu 254 mm cua Hang Slno Laser;
card diéu khién laser USB-FBLMCB-V4, nguon nudi cung cap ning
lrong va hé thong duoc didu khién bang phan mém khéc laser EzCad2.

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

Céc thong s6 ky thuat chum laser 16i ra ctia hé laser soi quang
cong sudt cao v6i MOPA model JPT M7 da dugc khdo sat chi ti€t,
Duorng dac trung cong suét cua laser dwgc chi ra trén hinh 2A. C6 thé
thy rang, cong suat laser sgi quang 16i ra 1on nhat 1225 W v6i khoang
thay doi cong suat 0-100% (tuo’ng {ing v6i cong suat 0-25 W) ¢ budce
song 1.064 nm (hinh 2B). B rong xung laser co thé thay doi dugc
trong khoang 3-350 ns (hinh 2C) va tan 56 lap lai cua xung tir 0 thé
thay doi dugc tir 2 dén 1.000 KHz (hinh 2D). Véi cac thong 56 laser
ndy, ta c6 thé dé dang thay di trong qué trinh tmg dung khéc tao mau
trén bé mit kim loai.

So dd két ni mach diéu khién ctia may khac laser dugc trinh bay
¢ hinh 3. Theo d6, dau quét chum tia galvo dugc két noi véi card dicu
khién thong qua cong DB- 15 theo chuan XY2-100 Digital. Khdi phat
laser si quang duogc két ndi qua cong BD-25 cho phép diéu khién cac
che d0 hoat dong cua laser. Ngoai ra, card diéu khién cling dugce ghep
ndi véi may tinh qua cong USB 2.0 va dugc nudi bing bd ngudn 5
VDC bén ngoai.
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Hinh 3. So’ d6 két néi mach diéu khién ctia may khac laser.

Qua trinh khéc laser céc hinh anh thiét ké trén mdy tinh dugc thuc
hién bang cach két hop dong bo giita chuyen (dong trong dau quét
galvo va chum tia laser thong qua card dleu khién trung tam. Toan b
qua trinh nay dugc thuc hién trén phin mém khéc laser EzCad2 thuc

a1



hién trén mdy tinh (hinh 4). Trong do, nguoi su dung co thé dé dang
thlet lap truc tiép trén phan mém céc thong sb khéc laser nhur: cong
sudt, tan so lp lai xung, toc do quét tia, khoang cach duong khic...
Ngodi ra, phan mém EzCad2 cung h trg nhleu dinh dang t€p tin o
hoa khac nhau (nhu .plt, .dxf, .ai, .jpg) nham t61 wu hoa thiét ké, hoat
dong va quan sat trudc céc hinh anh khéc laser.
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Hinh 4. Chwong trinh didu khién hé khiac laser tao mau trén
may tinh.

He thiét bi khéc tao mau trén bé mat kim loai da dugc ché tao
thanh cong va thé hi¢n ¢ hinh 5.

Hinh 5. Hé thiét bj may khac laser tao mau dwoc ché tao.

Hé thiét bi may khac laser dd dugc do dac va kiém nghlem céc
diéu kién hoat dong 6n dinh trong thoi gian dai, cac thong s0 cua hé
duoc trinh bay & bang 1. Tir o, ¢6 thé duoc sir dung dé nghién ciru,
thir nghi¢m ky thuat khéc laser tao mau trén bé mat vat liéu kim loai.

Bang 1. Thong sé ky thuat cta hé thiét bi khac tao mau béang
laser dworc ché tao.

Loai laser Laser s¢i quang MOPA
Budc song 1.064 nm
Cong suit laser 16i ra 16n nhat 25 W
Do 6n dinh cong suét <5%
Duong kinh chum laser 9 mm
Chét lugng chim M? <2
Do rong xung 3-350 ns
Kich thudc ving khic 150x150 mm
Tén sb lap lai xung 2-1.000 KHz
Téc d¢ khic [6n nhat 5.000 mm/s
Lam mat bang Khong khi
Ngubn dién 220 V/50 Hz
TAP CHI

HOA HOC

ONG NGHE /It Nam 64(100B) 10.2022

s Khoa hoc Ky thuat va Céng nghé | Ky thuat vat liéu va luyén kim

Nghién citu qud trinh khéc tao mau trén bé mat kim logi siv
dung laser cong suat cao voi cau hinh MOPA

Su hinh thanh 16p oxit bé mat dan dén hinh thanh cac mau sic
khéc nhau phy thudc vao gia tri mat do nang lugng cua chum tia
laser chiéu toi [15]:

_2V2p

o
trong do: F 1a mét do nang lugng cua chum tia laser (J/em?); P 1a
cong sut laser trung binh (W); o, 1a ban kinh chum tia laser tai
diém hoi ty; V 13 tdc do quét tia laser

Su anh hudng cua cac thong s6 nhu: cong suat, tan sd lap lai,
d6 rong xung laser, tde do khac, vi tri hoi tu va khoang cach duong
khac laser 16n qua trinh khic tao mau bang laser cong sudt cao di
duoc khao sat. Khi tang mat d6 nang lwong chum tia laser, nhiét do
trong khu vire dugc laser chiéu t6i trén bé mit kim loai ciing sé& ting
1én. Diéu nay gitp ting cudng sw khuéch tan oxy vao bé mat va day
nhanh phan tmg 6xy héa. Tuy nhién, khi mat d nang lugng la qua
16m, sy phat trién ctia 16p oxit bé mit c6 thé bi anh huong boi sy boc
bay hat kim loai tai bé mat va lam giam do day cua 16p oxit bao phu.

Mau thir nghiém 14 vat lidu inox 304 bé mat sang bong BA, inox
201 mat xu6c HL, inox 316 mét nham B2 va hop kim titan grade 5
co chieu day 1 mm (hinh 6).

STAINLESS STEEL SUS 304 TITANIUM GRADE 5

(Inox-304) B e
eeesse
000000000
000000000 -~ 9000 ‘
e00000000 oeeO®8e " ©

STAINLESS STEEL SUS 316
(Inox-316)

Hinh 6. Mau thir nghiém khéc laser tao mau trén cac vat liéu:
inox 304, 201, 316 va hop kim titan grade 5.

Tur két qua nghién ctru trong vi¢c tao mau trén bé mat kim loai st
dung laser cong sut cao, chiing t6i di dua ra dugc b tham s6 tdi uu
cho timg mau riéng biét. Cac két qua thir nghiém khéc tao mau trén
vat liéu inox 304 va hop kim titan grade 5 mat bong da duoc ghi nhan
va phan loai theo bang mau (bang 2 va 3).

Dbi voi cac bé mat dwoc khic tao mau, viéc danh gia dwoc do
phan xa ctia chiing 1a vo ciing quan trong. Cac phép do kiém phd phan
xa bé mit dugc khac laser trong ving bude song 350-800 nm dua
trén hé may quang phd Cary-5000 (Aglient) va mo-dun do phd phan
xa Praying Mantis (Harrick) da duoc thuc hién. Cac két qua do cho
thiy, phd phan xa cta cic mau co sy khac nhau vé vi tri va cuong do
ctia cac dinh phd cuc dai (hinh 7). Cac dinh phd ciing hién lén 16 rang
v ¢6 su thay doi rd rét trong ving phd 4nh sang nhin thay. Diéu nay
ching to cac mau sic duge khic laser co su khéc biét rd nét.
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Bang 2. Sé liéu bo thong sé khac laser tao mau trén vat liéu
inox 304 BA.

TT Miusic Tocdj khic Congsuit Tinsoliplai  Khodng céch Vi tri hoi
(mm/s) laser P(W) xungf(kHz)  dwong khic H (mm) tu Az (mm)
1 Vang(cam) 50 486 400 0,01 0
2 Do 110 486 550 0,01 0
3 Tim(nhat) 115 51 500 0,01 0
4 Tim 100 486 500 0,01 0
5 Tim(ddm) 85 486 500 0,01 0
6 Xamhlam 70 486 500 0,01 0
7 Xanhlo 65 486 500 0,01 0
8§ Xanhla 110 3,64 100 0,01 0
9 Den 500 9,62 40 0,01 0
10 Tring (bac) 1.000 438 35 0,01 0

Bang 3. S6 liéu bé théng sé khac laser tao mau trén vat liéu
hop kim titan grade 5.

o Tl Tocdjkhic Congsudt TinsOliplai  Khodngcich dwimg Vi tri hoi
v (mm/s) laser P(W)  xung f (kHz) khic H (mm) tu Az (mm)
1 Ghi 150 438 1.000 0,01 0
2 Xanhlo 200 438 1.000 0,01 0
3 Xanhlam 250 438 1.000 0,01 0
4 Xanhlam (dam) 320 438 1.000 0,01 0
5 Timndu 370 438 1.000 0,01 0
6 Vang(dgm) 450 438 1.000 0,01 0
7 Vang (nhat) 700 438 1.000 0,01 0
§  Tring bac 700 557 50 0,01 0
9 Den 100 1499 1.000 0,01 0
0,32 -
2
6 0,28 | s
T o2
s - Mau 1
E 020 (tim do)
‘(:- Mau 2
=
Mau 3
0,12 (vang)
460 5(‘)0 660 7(‘]0 860
Budc song (nM)

Hinh 7. Phé phan xa bé mat cia 3 mau thir nghiém.

Keét luan

Hé khéq tao mau trén bé mit kim loai str dung laser cong suit cao
da duqcrché‘ tao thanh chg. ’Céc‘ thong s6 cua h¢ da d}f(jC ghi nhén:
cong suat dau ra 25 W, tan 6 diu chinh duge tir 2 dén 1.000 KHz,
d9 rong xung 3-350 ns. Cac ket qua thu nghi¢m khac tao mau theo
phuong phap oxy hoa bé mit trén mot sé vat liéu kim loai nhu inox,
hop kim titan v&i d§ bén mau, do sdc nét, toc do xur ly, tinh linh hoat
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cao, kha ning tao ra cac tinh nang chinh xac va mau sic khac nhau
trén mot dién tich nhd va than thién véi moi truong. Viée ché tao thanh
cong hé thiét bj khic laser tao mau gép phan mo ra mot sd hudng ing
dung cta cong nghé laser trong viéc tao ra cac hinh anh khéc laser co
nhiéu mau sic da dang hon rat nhiéu so véi cac may khic laser den
tréing thong thuong. Viée 4p dung cong nghé nay tao nén nhitng san
phém khéc chét lugng, thdm my, ngh¢ thudt va co gia tri cao.

Nhom tac gia xin tran trong cam on Trung tdm Cong ngh¢ Laser,
Vién Ung dung Cong nghé, B Khoa hoc va Cong nghé da tai tro cho
nghién clru nay.
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Nghién ciru ché tao polyme blend khang khuan
tir nhya nhiét déo va polyguanidine
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Tém tit:

Vi sinh vat 1a mgt trong nhirng nguyén nhan chinh giy hw héng thuc pham va cac bénh anh hlr(mg nghiém trong dén
strc khée con ngwoi. Chinh vi vy, phat trién cac loai vat liéu c6 kha nang khang khuin nham kéo dai thoi glan bao
quan va dam bao v¢ sinh an toan thuc pham dang nhan dwoc nhiéu sw quan tdm. Trong nghién ciru nay, diu tién,
PE wax (PEw) dwoc Ira chon 1am nén nhua dé tién hanh ghép maleic anhydrit (MAH) thu dwoc PEw-g-MAH. Sau
d6, PEw-g-MAH tiép tuc dwoc sir dung lam nén dé ghép Polyhexamethylene guanidine (PHMG), vat liéu thu dwgc
la PEw-g-PHMG. Cudi cung, PEw-g-PHMG dugc tron hop véi nhua LLDPE dé ché tao thanh polyme blend khang
Khuin, ung dung vao san xuét mang bao goi dung trong bio quan nong san. Anh hwéng cua ty 1¢ ph01 tron gitra cac
nguyén liéu da dwoce khao sat. Két qua da xac dinh dwoc cac ty 1€ nguyén liéu phu hop véi ty 1€ MAH va Styren 1a 8
va 12%, PHMG va PEw-g-PHMG lan gt 13 45 va 7%. Véi cac ty 1¢ nay, polyme blend khang khuin tao thanh c6

tinh chét co 1y va tinh khang khuéin phut hop cho ing dung tao mang bao géi, bio quan thwe phim.

Tir khéa: bao quan thwe phim, mang khang khuén, polyguanidine, polyme blend, vat liéu khang khuan.

Chi sé phén logi: 2.5

Dét van dé

Ngay nay, vin dé bao quan, duy tri chat lugng va dam
bao an toan thyc pham dang trd thanh nhitg méi quan tim
16n ddi voi nganh cong nghiép thuc pham. Do do, viéc ché
tao dugc cac vat li€u, bao bi c6 kha nang khang khuén dang
1a mot huéng nghién ciru nhan dugce nhiéu sy quan tam.
Bao bi khang khuan duoc thiét ké dé phong thich tac nhan
khang khuén, rc ché sy phat trién cua vi sinh vét bén trong
va bén ngoai bao goi. Trong sb cac phuong phap ché tao
bao bi khang khuan nhu: phu hodc hdp phu cac chit khang
khuan 1én bé mit polyme, cd dinh chat khang khuan 1én
céc polyme bang lién két ion hodc lién két cong hoa tri hay
sir dung cac polyme co sin kha nang khang khuan... thi
viéc t6 hop hay blend cac polyme (dic biét 1a cac polyme,
copolyme da dugc thuong mai hda va cac vat li€u polyme
c6 hoat tinh khang khuan) trén céc thiét bi gia cong nhua
nhiét déo dang 1a mot hudng di rit co trién vong dé ché tao
duoc cac vat li¢u polyme moi, Kkét hop dugc nhiéu tinh chét
ctia polyme thanh phén, dép ing duoc cac yéu cau k¥ thuat
datra[l,2].

Trong nghién ctru niy, polyguanidine 1a chit khang
khuén chinh duoc st dung. Py 1a mot polyme hiru co tong
hop trong cau tric cua nb c6 phén tu guanidine. Phé diét
khuén cia polyguanidine rat rong, co hiéu qua voi ca vi
khuan gram dwong va gram am, ciing nhu cdc loai ndm méc
[3]. Polyme diét khuan gdc guanidin 1a mot polyme cé hiéu
luc diét khuén cao, khong doc hai, dé sir dung, than thién

“Tac gia lién hé: Email: nguyetanhk28@gmail.com
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v6i mai truong va duge danh gid 1a cé kha nang ing dung
trong ché tao vat lidu khang khuan dung cho bao goi va bao
quan nong san thyc phdm. Tuy nhién, polyme diét khuan
gbc guanidin c6 tinh tan tot, day 1a vu diém ddng thoi ciing
1a nhuge diém cua loai polyme nay, tily thudc vao muc dich
va ddi tuong Gmg dung [4, 5]. Do vy, viéc nghlen clru tong
hop polyme blend la mdt hudng phat trién nhim mo rong
kha ning tmg dung, phat huy wu diém, khic phuc nhuoc
diém cua loai polyme diét khuan nay. Viéc nghién ctru tong
hop thanh cong vt liéu polyme blend c6 hoat tinh khang
khudn voi tac nhan diét khuan 13 polyme diét khuan gbc
guanidin va danh gié duoc kha néng ung dung trong bao goi
bao quan thuc pham s€ gop phan nang cao tinh Gng dung
phuc vu cac nhu cau thiét yéu cia doi song xa hoi.

Trong nghién ctiu nay, dau tién, PEw dugc lua chon
lam nén nhya dé tién hanh ghép MAH thu duoc PEw-g-
MAH. Sau d6, PEw-g-MAH tiép tuc duoc st dung lam nén
dé ghép PHMG, vit liéu thu duoc 1a PEw-g-PHMG. Cubi
cung, PEw-g-PHMG duoc tron hop v6i nhwa LLDPE dé
ché tao thanh chu liéu polyme blend khang khuan, ing dung
cho viéc san xuit mang bao géi ding trong bao quan nong
san.

Nghién ctru tap trung vao viéc xac dinh anh hudng cua
ty 18 phdi tron giita cac nguyén lidu dé thu duoc chi lidu
polyme blend khang khuan c6 nhirng tinh chit pht hop cho
mang bao quan thyc pham.
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Abstract:

Microorganisms are one of the main causes of food
spoilage and diseases that seriously affect human
health. Therefore, the development of materials with
antibacterial ability to help repel diseases and epidemics,
improve the quality of life and, in particular, ensure food
safety and hygiene is receiving much attention. In this
study, first, PE wax was selected as the resin matrix
for grafting maleic anhydride (MAH) to obtain PEw-
g-MAH. Then, PEw-g-MAH continued to be used as
the frame for Polyhexamethylene guanidine (PHMG)
grafting; the obtained material was PEw-g-PHMG.
Finally, PEw-g-PHMG was mixed with LLDPE resin
to make antimicrobial polymer blend materials and
applied to produce antibacterial films used in preserving
agricultural products. The mixing ratio amongst
materials was investigated to attain suitable properties.
The results determined the proportions of materials
suitable for MAH and Styrene were 8 and 12%, PHMG
and PEw-g-PHMG were 45 and 7%, respectively. At
these ratios, the resulting polymer blend has mechanical
and antimicrobial properties suitable for applying film
packaging and food preservation.

Keywords: antibacterial films, antibacterial materials,
food preservatives, polyguanidine, polymer blends.

Classification number: 2.5

|
Vat liéu va phuong phap thuc nghiém
Nguyén vt liéu

- Hat nhya polyetylen mach thing ty trong thip: LLDPE
218WJ, p=921 kg/m?, chi s6 chay MFI=2.4 g/10 phut, xuét
xtr Trung Qudc.

- Polyme khang khuan gdc polyguadine: PHMG>98%,
Xudt xtr Nga.

- PEw: Nhiét d6 mém héa 95-100°C, xuit xu Trung Quéc.
- MAH: Nhiét d6 nong chay 53°C, xuit xtr Trung Qudc.
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- Chét khoi mao dicumyl peroxit DCP: Nhiét d6 mém
héa 39°C, xuit x{r Dic.

- Dung mdi Styren p=0,907 g/ml, d tinh khiét 99%,
Xut xtr Trung Qubc.

- Metanol, ethanol, xylen: D§ tinh khiét 99%, xuit xi
Trung Quoc.

- Chét chi thi phenol phtalein: Bt mau tréng, d0 hoa tan
400 mg/1, xuat xr Trung Quoc.

- Céc chung vi khudn kiém dinh Esherichia coli LMG
2093, Coliform VTCC 12272 duogc giir giong tai Trung tdm
Cong nghé Vit liéu, Vién Ung dung Cong nghé.

Thue nghiém

Phuong phap ché tao chu liéu polyme blend khang
khuén duge thuc hién nhu sau:

'Ghép PEw-g-MAH trong binh cau. Ty 18 thanh phan cac
chat dugc str dung cho phan tng ghép PEw-g-MAH nhu
sau:

PEw
Ty 1€ (%) 100

MAH DCP
6vag 0,75

Styren
10, 12 va 14

Cac nguyeén li¢u duoc can khéi luong theo ty 1€ nhu trén,
sau d6 1an lugt duoc dua vao binh ciu ba cd. Phan tng ghép
dugc tién hanh trong binh cau c6 sir dung méay khudy tir gia
nhiét, sinh han nudc va nhiét ké. Khi N, duogc suc lién tuc
vao binh trong qua trinh phan tng dé tao modi truong khi tro
cho phan tng.

Ghép PEw-g-MAH va PHMG: Tién hanh ché tao PEw-
g-PHMG trong thiét bi tron kin (thiét bi phan ung Haake
nhu sau:

Budc 1: Néng chdy hon hop PEw-g-MAH trong khoang
thoi gian 2 phaut.

Budc 2: Sau khi hon hop PEw-g-MAH néng chay hoan
toan, dua PHMG voi céc ty 1€ 15 va 45% vao tron hop tiep
trong khoang thoi gian 6 pht.

- Tbc @6 tryc vit: 60 vong/phit.
- Nhiét do tron: 80°C.

Thiét bi tron kin duoc si dung 1a Thermo scientific
Haake Rheomix OS; max mo6 men la 5 Nm/shaft, co thé
két n6i nhiéu loai cam bién truc vit don, tryc vit d61 va may
tron.

Trén hop LLDPE va PEw-g-PHMG: Nhya nén LLDPE
duoc tron hop cung véi hon hop PEw-g-PHMG & giai doan
trén bang may tron co hoc Mixer 10L, sau d6 hdn hop thu
duoc s& dugc dua dén bd phan nap li¢u cia may dun 2 truc
vit lién hop v6i may cit hat series SHI-30A voi 10 ving gia
nhiét. Nhya duoc dun qua mot chudi nhiing 16 tron bd tri
xép thanh hang ngang trén khuon tao soi dé dinh dang soi
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nhya tron. Nhitng soi nay dugc kéo lién tuc qua mang nudc
lam ngudi, tai day soi nhua s€ dong cing lai. Khi ra khoi
mang nudc lam ngudi, nude con dinh lai trén sgi nhya dugce
ldy di bang cach dung khi thoi manh vao soi nhya hay sir
dung may hut chan khong dé tranh nudc ving ra khu vuc
xung quanh may. Sau khi lam kho, soi nhya dugc kéo qua
may cat soi, nhya duoc cat thanh hat hinh try ngén, sau d6
thodt ra cira xa ciia may cét va roi vao may tach hat thu duoc
cac hat nhua c6 kich thudc déng déu.

Quy trinh ché tao polyme blend khang khuan dugc trinh
bay ¢ hinh 1.

MAH PE wax DCP
\ /
l Trong binh cu, 120°C

Pew-g-MAH

| PHMG

l Trong Haake, 80°C

Pew-g-PHMG LLDPE
\ /

Tée @6 truc vit- 80 vong/phit Trong méy dun hai truc vit

Cha liéu

Hinh 1. So’ d ché tao polyme blend khang khuan.

Phuwong phap thu nghiém ddanh gia

Phuwong phap xac dinh do ghép MAH lén PEw: f_)é Xac
dinh d6 ghép MAH, stt dung chuan d¢ axit-bazo gom céc
budce sau:

Budc 1: Hoa tan 0,5 g PEW-g-MAH trong 50 ml dung
dich xylen ¢ nhiét do soi.

Budc 2: Thém 50 pl nude vao hdn hop dung dich dé
thily phan cac nhém anhydrite.

Budc 3: Thém 10 ml dung dich NaOH. Hodn hop duoc
dun néng hoi luu trong it nhat 10 phut.

Budc 4: Thém vao mét vai giot chat chi thi
phenolphthalein. Tién hanh chuin d6 hén ‘hop dung dich
bang HCI 0,1 N trong isopropyl alcohol. Mau tréng 1a mau
chira PEw.

Cong thirc xac dinh do ghép cua MAH nhu sau:

c(v2 V,)x98
x1000

Do ghép = x 100%

trong do: C: nong d¢ axit (mol/l); V: thé tich axit sir dung
trong mau thu (ml); V,: thé tich ax1t su dung trong mau
trang (ml); m: khoi lu’ong ciia mau (g).

Phucong phép thir nghiém danh gid tinh chdt co 1y: Do bén
kéo dut va do dan dai khi’ dut duoc xac dinh theo tiéu chuan
ASTM D882 [6] trén thiét bi do co Iy da nang Instron 55609.
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Phuong phap do chi $6 chdy MFI: Tién hanh do chi
s6 chay MFI cua chu liéu polyme blend khang khuan theo
phuong phap ASTM D1238 [7] trén thiét bi do chi sé chay
Ray-Ran.

Phuong phdp thir nghiém danh gia kha nang khang
khudn: Kha nang khang khudn cua vat lidu polyme dugc
xac dinh theo phuong phap dat dia thach dugc mé ta badi
Nguyén Phi Trung (2018) [8].

Két qua va ban luan
Ghép MAH lén PEw

Muc d6 ghép cia MAH Ién mach PEw cang cao thi ham
luong PHMG lién két voi PEw cang cao. Vi vy, dé mirc d6
ghép 1a cao nhat, dong thoi e ché su phan huy cia PEw,
Styren dugc lga chon lam comonome. Trong nghién cuu
nay, chiing t61 khao sat anh hudng cua ty 1¢ MAH va Styren
dén kha ning ghép MAH lén PEw. Két qua dugc trinh bay
0 bang 1.

Bang 1. Anh hwéng cia ty 16 MAH va Styren dén dé ghép MAH
1én PEw.

KY hié¢u PE wax DCP MAH  Styren Mirc d§ ghép
miu (%) (%) (%) (%) (%)

MS1 100 0,75 6 10 0,76

MS2 100 0,75 6 12 0,83¢

MS3 100 0,75 6 14 0,95¢

MS4 100 0,75 8 10 1,12°

MS5 100 0,75 8 12 1,26*

MS6 100 0,75 8 14 1,25%

Ghi chu: cac chir cai khac nhau trong cung mét cot thé hién mec do
ghép la khac nhau & mirc y nghia a=0,05.

Két qua bang 1 cho thiy, ty 16 MAH va Styren ¢ anh
huong dén do ghép MAH 1én PEw. Ham luong MAH va
Styren cang tang thi d§ ghép cang tang. Cong thuc co ty
16 6% MAH - 10% Styren c6 mirc do ghép dat thap nhat
(0,76%). Cong thirc c6 ty 1¢ 8% MAH - 12% Styren c6 mirc
d6 ghép dat cao nhit (1,26%) va khi ting ty 1& Styren 1én 14%
thi mirc d6 ghép ciing khong ting 1én nira, sy khic nhau vé
do ghép ¢ cong thuc su dung 12 va 14% Styren la khong co
¥y nghia ¢ mic a=0,05. Diéu nay c6 thé giai thich 1a do khi
bd sung timg giot dung dich DCP/Styren, DCP van & nong
do tuong d01 thép trong hé thong nong chay PEw/MAH,
dan dén ndng d6 thip cua cac gdc tu do. Nong d6 goc tu do
thip va thoi gian phan tmg twong ddi dai dan dén viéc ghép
dugc nhidu MAH, it phan huy PEw hon. Cu thé, khi ham
luong Styren thip hon nhiéu so véi MAH, Styren va PEw
chi yéu tao thanh gdc dai phén tir PEw-styryl, hd trg ghép
MAH va cai thién hiéu qua ghép. Khi ty 1€ mol cua Styren/
MAH (nSt/nMAH) ting 10-12%, nhiéu phirc hop chuyén
dién tich gitra Styren va MAH duoc hinh thanh va ghép vao
chudi PEw [9], diéu nay din dén viéc ting hiéu qua ghép.
Khi tiép tuc ting ham luong Styren, khi d6 Styren va MAH
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tao thanh dong tring hop xen k& ciia Styren va MAH (St-
alt-MAH) macroradicals styryl va lién két v6i chudi PEw.
Nho vay, hiéu qua ghép tang 1én dang ké, co the thay su thay
d6i 16 rét & lugng Styren 12 ml. Tuy nhién, néu tiép tuc ting
lugng Styren tur 12 1€n 14% thi sy gia tang d ghép thu duogc
1a khong déng ké, diéu nay c6 thé 1a do chat khoi mao luc
nay da di dé ghép 1én bé mat PEw [10].

Hinh 2 thé hién mdi lién hé gitra mirc d6 ghép MAH véi
kha ning ghép PHMG. Véi mirc do ghép MAH cao s& dé
dang ghép PHMG 1én mach PEw. Tir d6 dé thuan lgi cho
qua trinh ché tao chu liéu polyme blend khang khuén.

HC—CH, C—CH
o= \C =0 o= / \C =0
N 0/ ~ O/
PEw-g-MAH
Iﬁ']-[.HCl
NH2-[(CH2)s-NH-C-NH-]-R
(NH2-PHMG)
HT— CIHz HC—CH;
(o] =c|‘ cl‘ =] [o} :C| (|:= (o]
NH OH I‘LH (l)H
PHMG l|’HMG
PEw-g-PHMG

Hinh 2. Co’ ché cua phan (rng thay thé MAH bing PHMG.
Ghép PEw-g-MAH va PHMG

Trong giai doan nay, anh huong cua ty 16 PHMG dén cac
tinh chat co ban cuia vét li¢u tao thanh la PEw-g-PHMG da
duogc khao sat.

Anh hwéng ciia ham heong PHMG dén dg nhét va ngoai
quan ciia PEw-g-PHMG: D¢ danh gia anh hudong ciia ham
lugng PHMG dén tinh chat ciia polyme blend khang khuan
PEw-g-PHMG tién hanh ché tao mau vat liéu Gi véi cac
thong sb va diéu kién khao sat nhu di néu & trén va do do
nhét ctia mau.

Khao sat ham lugng PHMG c6 trong hdn hop vat liéu &
15 (G15), 30 (G30), 45 (G45) va 60% (G60). Hinh anh cta
cic mau thu dugc sau qua trinh tron hop thé hién & hinh 3
cho thay:

- Mau G15: ¢6 su phan tan, twong hop gitta cac thanh
phan nguyén vat liéu, mau hoi nga vang.

- Mau G30: c6 su phan tan, twong hop gitra cac thanh
phan nguyén vat liéu, mau sang nhung khong dong deu.
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- Mau G45: ¢6 su phan tan, twong hop giita cac thanh
phan nguyén vit liéu, mau sic dong déu.

- Miu G60: sy phan tan cac thanh phan khong dong déu,
bét dinh.

G15 G30

Hinh 3. Cam quan cac mau PEw-g-PHMG vé&i néng d6 PHMG
khac nhau.

Trong qué trinh gia céng, d6i v6i mau G15, ham luong
PHMG it hon so véi ham lugng PEw rat nhiéu, do vay véi
diéu kién gia cong hdn hop vit liéu bi chay lodng, khong
thich hop cho qua trinh ché tao thir nghiém. Déi véi mau
G60 co su bét dinh, do twong hop khong dong déu giira cac
thanh phan ché tao. Do vdy, tién hanh danh gia anh huong
ctia ham lugng PHMG dén d6 nhét caa hdn hop déi véi 2
ham lugng 40 va 45%.

Két qua tinh chat ctia cic mau PEw-g-PHMG véi cac
ham lugng 30 va 45% dugc thé hién trén gian dd mo6 men
xo4n & hinh 4.

20
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Thoi gian (phut)

Hinh 4. D6 thi m6é men xoan cla cac mau PEw-g-PHMG v&i
néng dé PHMG khac nhau.



Trén gian dd m6 men xodn & hinh 4 cho thdy su chay
nhét ctia hdn hop vat liéu c¢6 dic trung hinh dang gidng
nhau. M6 men xodn tang 1én va dat gia tri cuc dal nguyén
nhan 14 do nguyén liéu ban dau déu ¢ trang thai rin nén ma
sat giita cac thanh phan 13 rat 16n. Sau d6 dudi tac dung
nhiét cua buéng tron, hon hop vat liéu noéng chay, mé men
xodn giam dan va dat gia tri 6n dinh, phan anh muc d¢ dong
nhét cta hdn hop. D6 nhét ctia hdn hop néng chay (mé men
xo0an) tang 1én khi ham lugng PHMG tang tir 30 dén 45%.
Nhu vay, voi diéu kién toc do tron 60 vong/phut, nhiét do
tron 80°C chi sau khoang 3 phut, PHMG da phan tan t6t
vao hdn hop nén. Tuy nhién, d6 nhét cao ciing anh huong
t6i qué trinh tron hop trong cac giai doan tiép theo, do do6
lya chon su dung G45 dé tién hanh ché tao mau cho nhiing
nghién ctru tiép theo.

Anh hwéng ciia ham heong PHMG dén kha nang khang
khudn ciia PEw-g-PHMG: PEw-g-PHMG la vat liéu da
dugc gin PHMG, nguyén liéu dong vai tro 1a tac nhan
khang khuan, do d6 kiém tra kha ning khang khuan cua vat
liéu nay 1a can thiét trudce khi tién hanh cac budc tiép theo.
Két qua xac dinh kha ning khang khuin cua 2 mau G45
dugc thé hién & bang 2.

Bang 2. Kha ning khang khuén ctia cac mau G45.

Puong kinh vong khang khuén (mm)

MAiu

Coliform VTCC 12272 E. coli LMG 2093
PEw-g-MAH 0 0
G45 16,71+0,03 17,93+0,02

Ghi cht: G45: méu ghép PEw-g-MAH vé&i 45% PHMG.

Két qua bang 2 cho thdy, PEw-g-MAH la san pham duoc
tao thanh tur giai doan 1 chua dugc ghép PHMG khong cé
kha ning trc ché sy phat trién ctia 2 chung vi sinh vat kiém
dinh, thé hién & viéc khong xuét hién vong khang khuin hay
duong kinh vong khang khuan bang 0 mm. Mau G45 1a mau
ghép PEw-g-MAH v6i 45% PHMG c6 kha ning (rc ché
su phat trién cho ca 2 chung vi sinh vét kiém dinh, duong
kinh vong khang khuén dat 16,71 mm véi Coliform VTCC
12272 va 17,93 véi E. coli LMG 2093. Tir két qua nay, lya
chon mau G45 dé su dung cho giai doan 3.

Tron hop LLDPE va PEw-g-PHMG

Anh huong cia ty 1é PEw-g-PHMG dén tinh chdt co Iy
ciia polyme blend khéng khudn: Trong cong doan niy, mau
G45 thu dugc sau khi két thuc giai doan 2 1a mau ghép PEw-
g-MAH véi 45% PHMG sé duoc sir dung dé tron hop voi
LLDPE sao cho ty 1¢ PHMG dat lan luotla s, 7,9 va 11%
vé khéi luong. Két qua do do bén kéo cua cac mau chu lidu
dugc thé hién & bang 3.
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Bang 3. Anh hwéng cia ty 1é G45 dén tinh chat co ly cua
polyme blend khang khuan.

Miu D) bén kéo dit (MPa) Do dan dai khi dirt (%)
LLDPE 3L17° 687"
G45ES 13,15¢ 5754
G45E7 13,71¢ 5834
G45E9 14,270 601¢
G45E11 14,59° 614>

Ghi chu: G45E5: mau chiva 5% PHMG; G45E7: mau chiva 7% PHMG;
G45E9: mau chira 9% PHMG; G45E11: mau chira 11% PHMG. Céac
chi¥ cai gibng nhau trong ciing mét cot thé hién sw khac nhau la khong
¢o6 y nghia & mirc 0=0,05.

Két qua hinh 5 cho thdy, ham lugng G45 c6 anh hudong
dén tinh chat co 1y cta chu liéu polyme blend khang khuan.
Khi ham lugng G45 tang 1én twong tng ham luong PHMG
trong mau tang 1én 5-11%, do bén kéo dut va do dan dai khi
dat cua mau chu liéu c6 xu hudng tang nhe.

34 700

172 b6 bén kéo (MPa)

32+ L]

= D dan dai khi dirt (%)| | 680

30 - V

28+ % 4 660
26 /

ul % 4 640
nr % / B 4620

Pé bén keéo khi dirt (MPa)
P§ diin dai khi dit (%)

G45E5

G45E7 G45E9 G45E11
MAu khio sat

Hinh 5. Anh hwéng cua ty 1é PEw-g-PHMG dén tinh chat co’ ly
cta polyme blend khang khuén.

Anh hwéng cia ty 1é PEw-g-PHMG dén tinh chat khdng
khudn ciia polyme blend khing khudn: Kha nang khang
khuan ctia polyme blend sau khi tron hgp LLDPE va G45
cling da duoc xac dinh, két qua duoc thé hién & bang 4 va
hinh 6.

Bang 4. Kha nang khang khuan cua cac mau vat liéu polyme
blend.

Puong kinh vong khang khuin (mm)

Vi Coliform VICC 12272 E. coli LMG 2093
LLDPE 0 0

G45ES Vong mo Vong mo

G45E7 17,87% 17,112

G45E9 17,93% 17,132

G45E11 17,97 17,21¢

Ghi chd: G45E5: mau chira 5% PHMG; G45E7: mau chira 7% PHMG;
G45E9: méu chira 9% PHMG; G45E11: mau chira 11% PHMG. Céac
chi¥ cai gibng nhau trong ciing mét cot thé hién sw khac nhau la khéng
¢6 y nghia & mirc a=0,05.
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Hinh 6. Kha ning khang khuén ctia cac mau vat liéu trén mai
trwéng thach. 1: Kha nang khang E. coli clia mau LLDPE; 2: Kha
nang khang Coliform ciia mau LLDPE; 3: Kha nang khang E. coli
cla mau G45E7; 4: Kha nang khang Coliform clia mau G45E7.

Tir két qua nghién ciru cho thidy, mdu LLDPE thong
thuong khong c6 kha niang khang 2 chung vi khuan kiém
dinh. Cac mau LLDPE tron hop véi PEw-g-PHMG & cac
ty 1¢ khac nhau thi déu c6 kha ning khang 2 ching vi sinh
vét dién hinh. Tuy nhién, mau LLDPE tron hop voi PEw-g-
PHMG dé tao thanh mau chira 5% PHMG thé hién kha ning
khéng yéu khi vong khang khuan xuit hién mo, didu nay
chung t6 trong pham vi vong khang khuén van c6 sinh khoi
vi khuin phat trién. Cac mau LLDPE tron hop v6i PEw-
g-PHMG & tao thanh mau chira 7, 9 va 11% PHMG déu
c¢6 kha ning khang véi 2 chung vi sinh vat kiém dinh va
su khic nhau vé duong kinh vong khang khuan dbi véi 2
chung vi sinh vat kiém dinh & cac mau 1a khong c6 ¥ nghia &
mirc a=0,05. Piéu nay c6 thé 1a do véi ty 1¢ PEw-g-PHMG
tang 1én thi kha ning phan tan twong ddi tét vao trong nhwa
LLDPE. Khi ¢ ham lugng cao hon, PEw-g-PHMG phan tan
kém hon va c6 su két tu lai lam cho tuong tac gitta PEw-
g-PHMG va mang luéi LLDPE kém nén kha ning khang
khuén ciing khong ting 1én nira.

Keét luan

Két qua da xac dinh dugc cac ty 1¢ nguyén liéu thich
hop cho ché tao polyme blend khang khuan tir nhwa nhiét
déo va polyguanidine. Cu thé, xac dinh duoc ty 1¢ MAH va
Styren thich hgp 1a 8 va 12%; ty 1¢ PHMG thich hop 1a 45%
va ty 1¢ PEw-g-PHMG thich hop 1a 7%. Véi céc ty 1€ nay,
polyme blend khang khuan tao thanh c6 tinh chit co 1y va
tinh khang khuan phu hop cho tng dung tao mang bao géi,
bao quan thyc pham.
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Nghién ctru nay dugc thyc hién trong khudén kho dé
tai cAp BO Khoa hoc va Cong nghé nam 2020-2021 (Hop
ddng sb6 07/2021/HD-DTCB) “Nghién ctru cong nghé ché
tao polyme blend khang khuén str dung polyguanidine tng
dung trong bao quan néng san” do Trung tdm Cong nghé
Vit li€u chu tri. Nhom tac gia xin tran trong cam on.
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Toi wu hoa cac thong s0 ki thuit chung cflt‘tinh dau sa hwong ,
Tay Giang theo phwong phap chung 10i cuon bang hoi nwdrc tryc tiép

M3 Thi Bich Thao", Nguyén Phwong, Trin Ha, Nguyén Thi Hong, Vii Vin Li¢u
Trung tam Uom tao cong nghé va Doanh nghiép khoa hoc cong nghé, Vién Ung dung Cong nghé
Ngay nhan bai 1/7/2022; ngay chuyén phan bi¢n 5/7/2022; ngay nhén phan bién 20/7/2022; ngay chép nhan dang 25/7/2022
Tom tat:

O Viét Nam da ¢6 nhiéu cong trinh nghién ctru vé chung cit tinh diu tir 14 sa bang hoi nwéc truc tiép, tuy nhién chii yéu
tap trung vao nghién ctru anh hwéng ciia nhiét d9, ap suét va thoi gian chung cit t6i hiéu suét thu hoi tinh diu, véi muc
tiéu chinh 12 giam thoi gian chung cit ma chwa quan tim t6i thanh phin cic cAu tir trong tinh diu sa thu dwgc. Trong
tinh dau sa chira khong dwdi 20 cau tir tinh diu, trong d6 3 ciu tir quan trong nhit 1a citronellal, geraniol va citronellol.
Theo TCVN 11426:2016 (twong dwong véi ISO 3848:2016) ap dung cho tinh diu sa Java xuit khiu quy dinh ham
lugng: citronellal 31-40%, geraniol 20-25% va citronellol 8,5-14%. Tinh diu sa Java hién nay c6 ham lugng geraniol
thuwong nhé hon 20% nén chwa dap ving dwoc theo tiéu chuin ISO 3848:2016. Muc dich ciia nghién ciru nay la t6i wu
héa qua trinh chung cit cac thong sb: nhiét d9, ap suit va thoi gian chung cit tinh diu tir 14 sa hwong Ty Giang bang
phwong phap chung cit 16i cudn theo hoi nwée trie tiép, dat ham muc tiéu: ham lwong tinh diu thu dwoc 16n nhat va
ham lwong geraniol khong nhé hon 20%. Két quéa nghién ciru da xac dinh dwoc cac thong so ki thuit tdi wu cho chung
cit tinh dau sa hwong TAy Giang: nhi¢t d9 116£1°C, ap suét 1,2+0,05 atm, thoi gian 126+1 phiit, ham lweng tinh diu thu
duoc 12 0,94% va geraniol 12 20,17%. Cac két qua nghién ciru thye nghiém rat hiru ich dé xac dinh cong nghé cho viée

san xuat tinh diu sa hwong Tay Giang quy mé cong nghiép phuc vu xuit khiu.

Tir khéa: chung cét tinh diu, geraniol, sa hwong Tay Giang, tinh diu sa, tdi wu héa qua trinh chung cit.

Chi sé phén logi: 2.8
Pat van de

Cay sa c6 tén khoa hoc 1a Cymbopogon, thuge ho hoa
thao (Poaceae) c6 ngudn gbc ¢ vung nhiét déi va 6n déi
4m. Thanh phan quan trong nhét clia cdy sa la tinh dau, tinh
dau tap trung chu yéu & 1a va than. La sa la nguyén liéu
chinh cho san xuét tinh dau [1, 2]. Tinh dau sa dugc sir dung
rong rii trén thé gidi trong nhiéu linh vuc cua doi song xa
héi nhu: céng nghiép thuc pham, duge pham, my pham va
néng nghiép [3]. Tinh dau sa & nude ta chu yéu gdm 2 loai
chinh 1a tinh dau sa chanh va sa Java. Viéc xuat khau chu
yéu 14 tinh dau sa Java v6i san lugng rat nho so voi luong
tinh ddu sa nhap khiu cua cac nude trén thé gidi. Pé tach
tinh dau tir 14 sa, hién nay cac dia phuong sir dung 3 phuong
phap chinh: (1) Chung cét truc tlep voi nudc; (2) Chung ct
bang hoi nudc; (3) Chung cét bang hoi nude tryc tiép. Voi
phuong phap (1) va (2), thoi gian chung ct keo dai nén tiéu
ton nang luong, chit lugng tinh dau khong 6n dinh, ning
suét thap, thuong ap dung quy mo vira va nho. Phuong phap
(3) mic du vbn dau tu ban dau cao nhung khic phuc duoc
cac nhuoc dién ctia phuong phap (1) va (2), dép ing yéu cau
san xuét tinh dau quy mo cong nghiép [4].

Hién nay, trén thé gisi chu yeu st dung phuong phap
chung cat biang hoi nuéc tryc tiép dé chiét tach tinh dau sa,
qué trinh chung cét tién hanh ¢ nhiét d¢, ap suit cao nén rat
ngin dugc thoi gian chung cit. Tuy vao ting loai nguyén

“Tac gia lién hé: Email: bicthaocnsh@gmail.com
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liéu va thanh phan cdu tir tinh dau c6 trong nguyén liéu dé
dicu chinh thong so nhiét d9, ap suat va thoi gian chung cat
dap Gng yéu cau san pham [5, 6].

O Viét Nam, d4 ¢6 nhiéu cong trinh nghién ciru vé chung
cat tinh dau tir 14 sa bang hoi nudc truc tiép, tuy nhién cac
nghién cuu tip trung vao xac dinh anh hudng cua nhiét do
(4p sut tuyén tinh theo nhiét do) va thoi gian chung cét
t6i hiéu sut thu h6i tinh dau, v6i muc dich chinh 1a giam
thoi gian chung cét ma chua quan tim t&i thanh phan cac
céu tir trong tinh dau sa thu duoc. Trong tinh dau sa chira
khong dudi 20 cau tir tinh dau, trong d6 3 céu tir quan trong
nhit dugc quy dinh vé ham luong co trong tinh dau sa
cho xuit khau la: citronellal 31-40%, geraniol 20-25% va
citronellol 8,5-14% (TCVN 11426:2016, tuong duong véi
ISO 3848:2016 - ap dung cho tinh dau sa Java) [7]. Véi tinh
du sa Java hién nay cta Vi¢t Nam, ham lugng citronellal
va citronellol déu nam trong tiéu chudn, riéng ham luong
geraniol thuong nho hon 20% (thdp hon so v&i tiéu chuén)
nén chit lugng khong cao.

Cay sa huong Tay Giang mdi dugc phat hién trong nhiing
nam gan ddy tai huyén Ty Giang, tinh Quang Nam (nguoi
dan dia phuong goi 1a sa huong Tay Giang). S4 huong Tay
Giang 14 giéng sa rat phit hop véi diéu kién thd nhudng va
khi hau cua huyén Tay Giang, cdy phat trién t6t c6 chidu
cao 1,5-2 m, 14 to hon 14 sa thuong. La sa huong Tay Giang
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Abstract:

In Vietnam, there were several research on essential
oil extraction from citronella leaves by direct steam
distillation. However, most studies focused on the
effects of temperature, pressure, and distillation time on
essential oil yield, mainly aiming to reduce distillation
time with little attention to the chemical composition
of the citronella oil obtained. Meanwhile, citronella
essential oil contains no fewer than 20 constituents with
the 3 most important constituents being citronellal,
geraniol, and citronellol. The Vietnamese National
Standard 11426:2016 (equal to ISO 3848:2016) regulates
the chemical content of Java citronella essential oil for
export as citronellal 31-40%, geraniol 20-25%, and
citronellol 8.5-14%. The current Java citronella oil often
has a citronellol content below 20%, thus failing to meet
the standard in ISO 3848:2016. The aims of this research
were to optimise the distillation process parameters,
including temperature, pressure, and distillation time
for extraction of citronella essential oil from Tay Giang
citronella by direct steam distillation method in order
to maximise yield and maintain geraniol content above
20%. The research results have determined the following
optimal technical parameters for the extraction of Tay
Giang citronella essential oil: temparature 116+1°C,
pressure 1.2+0.05 atm, and distillation time 126+1 min
to obtain an essential oil yield of 0.94% with a geraniol
content of 20.17%. These results can be used to identify
the technology for industrial-scale production of Tay
Giang citronella essential oil for export purposes.

Keywords: citronella essential oil, distillation of essential
oil, distillation process optimisation, geraniol, Tay Giang
citronella.

Classification number: 2.8
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tich tu ham luong tinh dau cao, c6 mui thom ngot diu rat dic
trung, do vy rat can dugc nghién clru dé chiét tach tinh dau
phuc vu thi truong trong nudce va xuat khau.

Muc dich ctia nghién ctru nay 1a t6i wu hoa cac thong
s6: nhiét do, ap suét va thoi gian chung cat tinh dau tir 14
sa huong T4y Giang bang phuong phap chung cat 16i cudn
theo hoi nudc truc tiép dat ham muc ti€u: ham lugng tinh
dau thu dugc 16n nhat va geraniol khong nho hon 20%. Noi
dung cuia nghién ciru bao gdm: 1) Xac dinh cac yéu td anh
huong t6i qua trinh chung cit; 2) Xay dung mé hinh toén
hoc theo Box-Behnken; 3) THi uu hoa cac thong s6 k¥ thuat:
nhiét do, ap sudt, thoi gian thich hop cho chung cat tinh dau
sa huong Tay Giang; 4) Thuc nghiém kiém tra lai két qua
t6i uru hoa.

Doi tugng va phuong phap nghién ciiu
Doi twong

Pbi tugng nghién ciru 13 14 sa hwong Tay Giang duoc
lay tai xa Tr’ Hy, huyén Téy Giang, Quang Nam, thu hoach
tir thang 8-9/2021, mau dugc lay ngiu nhién loai bo cac 1a
khé, bi héng, sau dé dong ti PE, su dung cho thi nghiém
khong qué 7 ngay.

Thiét bi str dung cho thi nghiém 1a hé théng chung cét
tinh dau theo phuong phép chung cat 16i cudn bang hoi
nudc tryc tiép dang pilot dung tich 100 1, 50 kg la sa/lan thi
nghiém (hinh 1). Noi chung cat dugc ché tao trong nuéc,
vat liéu ché tao 1a inox 304 day 3 mm, chiu dugc ap luc 3
kg/cm?, nhiét cung cép 1a hoi qua nhiét cung cap tir ndi hoi
bén ngoai 100 kg/h, khi nén dugc cung cip boi may nén khi.

Hinh 1. Hé théng chwng cét tinh dau theo phwong phap chwng
cat 16i cuén bang hoi nwéc trwe tiép.

Nguyén 1y hoat dong 1a 1a xa dua vao ndi chung cét (2),
sau do day nap siét dai 6c. Hoi nudce bao hoa duge cap vao
ndi chlmg cét tir dau cap hoi (1) va nhlet d6 duogc kiém soat
nho dong hd do nhiét do (7), ap sudt dugc kiém soat nho
ddng ho do ap suat (8). Ap suét trong ndi chung cat dugc
can chinh nho van khi nén (6) va van xa hoi (9). Hoi nuéc
¢6 chtra tinh dau sa dugc ngung tu trong binh ngung (4) va
sau d6 tinh dau sa dugc tach ra qua bo thu tinh dau (5). Khi
két thiic qua trinh chung cat, dong van cap hoi (1), mé van
khi nén (6) dé loai hét hoi nudc c6 chira tinh dau sa trong
nodi chung ct sang binh ngung gitip giam ton that thu hoi
tinh dau, dong thoi gitip 1am ngudi 14 sa sau chung cat gitp
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thuan ti¢n cho van hanh mé sau. Van xa day (3) dugc mo khi
két thic qua trinh chung cat.

Tt nguyén ly hoat dong cua hé thdng chung ct tinh dau
bang hoi nudc truc tiép cho thay, ngoai yeu t6 nguyén lidu
1a 1a sa thi qua trinh chung cat thu tinh dau sa dugc thuc
hién trong ndi chung cit (2) phu thudc vao 3 yéu t6: nhiét
do, ap suat va thoi gian chung cat. Véi hé thong chung cat
bang hoi nude tryc tiép thong thuong thi nhiét do va ap suat
1a tuyén tinh (6 mdi nhiét d6 twong Umg voi mot gia tri cta
ap suat). Nhung viéc sir dung khi nén dura vao ndi chung cét
dé diéu chinh ap suét thi tuyén tinh giira nhiét d¢ va ap suat
bi pha vo.

Phwong phdp xdc dinh dj dm ciia ld sd [8).

Xac dinh do am cua 14 sa theo phuong phap dung dung
mdi (Duoc dién Viét Nam IV, phu lyc 12,13, trang PL-240).
Do am (X%) cua 14 sa dugc tinh theo cong thire sau:

m, -m,

X% = *x 100

trong d6: m: khéi luong nude cét dugce sau lan cit 1 (g);my:
kh01 1u0'ng nude cat duge sau lan cat 2 (g); p: khoi 1u0ng

mau (g).

Phwong phdp xdc dinh ham lwong tinh dau trong ld
sd [9].

Xac dinh ham lugng tinh dau trong 14 sa bang phuong
phép chung cat 161 cudn theo hoi nudc truc tiép (Duoc dién
Viét Nam III, phu lyc 9, trang PL-141). Str dung phuong
phap chung cét 16i cudn theo hoi nude tryc tiép thu hoi tinh
dau tir 14 sa. Tinh dau duoc tach va loai sach nudc bang
mudi Na, SO, khan. Ham lugng tinh dau thu hdi dugce tinh
theo cong thuc:

m
—* x100

o/ —
Y%= 01X

trong d6: m_, : khoi luong tinh dau sa thu dugce (g); m: khoi
luong 14 sa (g) X: do am cua 14 sa (%).

Phwong phap xdc dinh ham lwgng geraniol co trong
tinh dau sd [10].

Ham lugng geraniol co trong tinh dau sa duoc xac dinh
bang phuong phép sic ky khi nbi ghép khdi phé GC/MS.
Str dung c6t mao quan HP5-MS (60 m x 0,25 mm x 0,25
pm), khi mang: He. Inlet: 250°C, chuong trinh nhiét do
(60-240°C, tang 4°C/phut), nang lugng ion hda 70 eV, quét
manh tir 35-450 m/z. Diéu kién sic ky khi ndi ghép detector
ion héa ngon Itra (GC-FID): ¢t mao quan HP5-MS (60 m
x 0,25 mm x 0,25 pm), khi mang: He. Inlet: 250°C, chuong
trinh nhiét d6 (60-240°C, tang 40/phut), khi make up N, khi
dot O, va H,. Thu vién phd HPCH1607, WO9NOS, NIST
chemlstry WebBook Ham luong geraniol (%) trong tinh
dau sa 1a phan trim dién tich pic ctia geraniol so véi tong
dién tich cac chat bay hoi cua tinh dau sa.
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Phwong phap toan hoc [11, 12].

Phuong phap thuc nghiém don yéu td: cac yéu td anh
hudng toi qua trinh chung cat tinh dau sa dugc xac dinh
gom: nhiét do, ap suét va thoi gian. Cac thong sé duge khao
sat theo phuong phéap luan phién tung bién. Yéu t6 nghién
ctru sau khi da chon duogc gié tri thich hgp s€ duoc gitr )
dinh trong cac thi nghiém khao sat cac yéu té khac tiép theo.
Tir d6 xac dinh diém t5i wu (trung tdm) va mién bién thién
(can dudi va cin trén) cta cac yéu td anh huong dén qua
trinh chung cét (bang 1).

Bang 1. Cac t[\éng s6 dwoc khao sat theo phwong phap luan
phién tirng bien.

Mién bién thién

95,100, 105, 110, 115, 120, 125, 130, 135
09,1,1,1,1,2,13,1,4,1,5

90, 100, 110, 120, 130, 140, 150

Yéu tb anh hwéng
A: nhiét d6 (°C)
B: ap sudt (atm)

C: thoi gian (phut)

Phuong phap quy hoach thyc nghiém, xay dung ma tran
thuc nghiém bac 2 Box-Behnken.

Cac yéu t6 anh huong: A: nhiét do chung cét; B: ap suat
chung cat va C: thoi gian chung cat.

Céc chi tiéu tbi wu: Y ,: ham luong tinh dau (%) dat max
va'Y,: ham lugng geraniol >220%.

Téi wu héa cac thong sb sir dung phan mém “Design-
Expert 7.1

Keét qua va ban luan

Xdc dinh cac yéu 16 dnh hwong téi qua trinh chung cit
tinh dau sa huwong Tdy Giang

Nhiét dg chwng cat: Két qua khao sat anh huong cia
nhiét d6 chung cit ¢én ham luong tinh dau va geraniol thu
dugc (cb dinh 4p suét 1,2 atm va thoi gian 120 phut) duogc
thé hién ¢ bang 2.

Bang 2. Két qua khao sat anh hwong cua nhiét dé chwng cat
den ham lwong tinh dau va geraniol thu dwoc.

Méu Nhiét do (°C) Ham lrgng tinh dau (%) Ham lwong geraniol (%)
Al 95 0,79 17,81
A2 100 0,86 19,26
A3 105 0,9 19,52
A4 110 0,91 19,77
AS 115 0,93 20,19
A6 120 0,93 20,2
A7 125 0,93 20,2
A8 130 0,94 20,23
A9 135 0,94 20,23
A 0,903 115 19,712
[} 0,002 187,5 0,637
SD 0,049 13,693 0,798
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Két qua bang 2 cho thiy, ham lugng tinh dau ting dan
khi tang nhiét do chung cat va dat gié tri cao nhét 0,94%. O
nhiét d6 95°C, ham lugng tinh dau thu dugc thip (0, 79%).
Nhiét d6 100-115°C, ham luong tinh dau ting dang ké,
tr 0,86 dén 0,93% (tang 0,07%), nhung khi nhiét d¢ ting
tir 115 dén 130°C, ham lugng tinh dau chi ting 0,01% va
khong thay doi khi ting nhiét do lén 135°C. Ham lugng
geraniol ting manh khi nhiét d¢ ting tir 100 dén 130°C. O
nhiét d¢ 95°C, ham lugng geraniol thu dugc thép (17,81%),
con ¢ nhiét d6 135°C, ham lugng geraniol khong tang so voi
& nhiét do 130°C. C6 thé thiy, nhiét do chung cét tinh dau
t6i wu 1a 115-120°C. Lua chon diém trung tam: 115°C; mién
bién thién 100-130°C.

Ap sudt chung cdt: Két qua khao sat anh huong cua ap
sudt chung cat dén ham luong tinh dau va geraniol thu dugc
(cb dinh nhiét d6 115°C va thoi gian 120 phut) dugc thé hién
trong bang 3.

Bang 3. Két qua khao sat anh hwéng cua ap suat chwng cét
den ham lwong tinh dau va geraniol thu dwosc.

Méu Ap suét (atm) Ham lwong tinh diu (%)  Ham lwgng geraniol (%)
Bl 0,9 0,81 18,76
B2 1 0,89 19,71
B3 1,1 0,91 19,75
B4 1,2 0,93 20,19
BS 1,3 0,93 20,21
B6 1.4 0,94 20,23
B7 1,5 0,94 20,23
B 0,907 1,2 19,868
[} 0,002 0,046 0,291
SD 0,046 0,216 0,539

Két qua bang 3 cho th?iy, ham lugng tinh dau thu nhan
tang khi tang ap suat va dat cao nhit 1a 0,94%. Ham luong
tinh dau tang nhanh khi ting 4p suat tang tir 1 dén 1,2
atm (ting 0,04%). Ham luong tinh dau cao nhit 1a 0,94%
o ap suit 1,4 atm. Sau d6, ham lugng tinh dau thu nhan
khong thay di mac du tang ap sudt 1én 1,5 atm. Ham lugng
geraniol ting khi ap suét ting tir 1 dén 1,4 atm. O ap suit
0,9 atm, ham lugng geraniol thu duoc thép (18,76%), con
& 4p suat 1,5 atm, ham lugng geraniol khong ting so v6i &
ap suét 1,4 atm. Khi tang ap sudt, giup qua trinh pha v& céu
trac tai tinh dau trong té bao, lam tinh dau d& dang thoét ra
bén ngoai. Nhu vdy, ap suat chung cét tinh dau t6i vu 1a 1,2
atm. Lyua chon diém trung tam: 1,2 atm; mién bién thién
1-1,4 atm.

Thoi gian chung cat: Két qua khao sat anh huéng cua
thoi gian chung cit dén ham lugng tinh dau va geraniol thu
duogc (cd dinh nhiét 6 115°C va ap sudt 1,2 atm) dugc thé
hién ¢ bang 4.
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Bang 4. Két qua khao sat anh hwéng cla thei gian chwng cat
dén ham lwong tinh dau va geraniol thu dworc.

MAu  Thoi gian (phit)  Ham lwong tinh diu (%) Ham lwong geraniol (%)
Cl 90 0,81 17,32
2 100 0,9 19,95
C3 110 0,92 20,18
C4 120 0,93 20,23
C5 130 0,93 20,23
C6 140 0,94 19,91
C7 150 0,94 1991
¢ 091 120 19,675
5 0,002 466,666 1,100
SD 0,046 21,602 1,049

Két qua bang 4 cho thdy, & thoi gian chung cét 1a 90
phut, ham luwong tinh dau va geraniol thu dugc thip. Khi
tang thoi gian chung cit tir 100 dén 140 phut, ham luong
tinh dau tang 1én rd rét va dat gia tri (0,93%) ¢ thoi gian
120-130 phut, sau d6 ham luong tinh dau ting hau nhu
khong dang ké (0,94%) & thoi gian 140 phit va khong thay
d6i & 150 phut. Ham luong geraniol thay dbi khong déng ké
& trong thoi gian chung ct 100-140 phut, dao dong trong
khoang 19,95-20,23%. Nhu vy, thoi gian chung cat it anh
hudng toi ham lugng geraniol. Thoi gian chung cit tdi wu
1a 120 phit. Lya chon diém trung tdm: 120 phit; mién bién
thién 100-140 phut.

Xay dung mo hinh todan hoc theo Box-Behnken

Nhan td va cac mie dd bd tri theo md hinh Box-Behnken
duoc thé hién ¢ bang 5.

Bang 5. Nhan té va cac mirc dd bb tri theo mé hinh Box-
Behnken.

Mirc d9 céc bién dwge ma hoa

Nhén tb (bién)

Ky hiéu -1 0 +1
Nhiét d¢ (°C) A 100 115 130
Ap sut (atm) B 1 1,2 14
Thoi gian (min) © 100 120 140

Két qua thuc nghiém qua trinh chung cét tinh dau sa theo
quy hoach thuc nghiém bac 2 Box-Behnken véi 3 yéu to.
Tién hanh xay dung ham héi quy bac 2 cho ham muc tiéu
nhu sau:

=b +bA+bB+bC+b AB+ b AC+b,BC +
A L C
trong d6: b, b, by, b, b, b, by by, by by cde he s6 hoi
quy; A, B, C: yeu t6 th1 nghiém can toi uu; Yl la ham muc
tiéu.

Két qua xay dung ma tran thuc nghiém t6i uvu hoé theo

Box-Behnken dugc thé hién & bang 6.
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Bang 6. Ma tran thwc nghiém t6i wu hoa theo Box-Behnken. Bang 7. Két qua phan tich héi quy ham lwong tinh dau.
S oRiA aA i ok gl e b3 . s ~
T A:nhiétdy  B:dpsuat C: 'th(n gian \.(l. ha:n lwgng Y,: geraniol Source Sum of df Mean of Fyalee P value Ghi chi
(°C) (atm) (min) tinh dau (%) (%) squares square (prob>F)
1 100 1 120 0,84 17,54 Model 0,018 1 2,56E-03 71,69 <0,0001 significant
3 100 14 120 0,89 1753 B-Apsuat 1,80E-03 1 1,80E-03 50,4 0,0002
C-Thoigian ~ 3,61E-03 1 3,61E-03 101,15 <0,0001
4 130 1,4 120 0,88 19,12
AB 4,00E-04 1 4,00E-04 11,2 0,0123
5 100 1,2 100 0,85 17,73
A"2 3,05E-03 1 3,05E-03 85,45 <0,0001
6 130 1,2 100 0,86 19,26
B2 6,28E-03 1 6,28E-03 175,92 <0,0001
1 100 1,2 140 0,89 17,88
’ ’ ’ 2 421E-03 1 4,21E-03 117,76 <0,0001
10 12 140 051 19,44 Residual  250E04 7 357E05
9 115 | 100 083 19,71 ot
Lack of fit 5,00E-05 5 1,00E-05 0,1 0,9821 sionificant
10 115 1,4 100 0,86 19,81 5
Pure error 2,00E-04 2 1,00E-04
11 115 1 140 0,87 19,93 Cor total 0,018 14
2 11s 14 140 09 1991 . ] R Ao A a
Xét anh hudng cia tung yeu to (khi cac yeu to khac gitt &
B 15 12 120 0.94 2021 mirc trung tim) (hinh 2) dén ham lugng tinh dau nhén thay:
14 115 12 120 093 20,19 Ham lugng tinh dau chiu anh huéng manh nhat bdi nhiét do
5 i 12 - 095 2023 (1‘\), ap suat .(B) Vil th?’l gian (C), £<h1 cac chi so6 Elay t?ng thi
ham luong tinh dau tang manh dén gidi han. Két qua dugc
Mo hinh ham luwong tinh dau thé hién ¢ hinh 2 va 3.

Kiém tra sy c6 y nghia ctia mé hinh va cac hé s6 duoc
tién hanh bang phan tich hdi quy (bang 7). Chuin F=71,69
cho thdy mo hinh hoan toan c6 y nghia thong ké véi do
tin cay 99,99% (p<0,0001). Cac gia tri p<0,05 cho biét cac 002 | g
hé s hdi quy co nghia va dugc giit lai trong md hinh dé A
tién hanh t6i wu hoa. Chuan F cho “su khong twong thich” o —
ctia md hinh 12 0,1 (p=0,9821) cho thdy mé hinh hoan toan
twong thich v6i thuc nghiém. Hé s6 R*=0,9601 cho thay, mo
hinh mé ta dén 96,01% su thay ddi cua ham muc tiéu phu
thudc vao cac bién anh huong. Nhu vy, ham luong tinh dau : ; ; ; ;
dugce biéu dién bang mé hinh bac 2 nhu sau: e O oo tich o i tham chiby -

Y,= 0,94+ 6,25E-03A+0,015B + 0,021C - 1,00E - 02AB
- 0,029A%- 0,041 B>- 0,034C?

S thay doi

095 |

Hiéu suat
@0

0,86

Hinh 2. Anh hwéng clia cac yéu té dén ham lwong tinh dau.
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Hinh 3. B& mat dap rng cia ham lwong tinh dau.
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Mo hinh ham lwong geraniol

Kiém tra su c6 nghia ctia mo hinh va cac hé s6 duoc tién
hanh bang phan tich hoi quy (bang 8). Chuan F=9717,95
cho thdy mo hinh hoan toan ¢ y nghia thong ké véi do tin
cdy 99,99% (p<0,0001). Cac gia tri p<0,05 cho biét cac hé
s6 hoi quy c6 nghia va dugc gilr lai trong m6 hinh dé tién
hanh tbi vu héa. Chuéan F cho “sy khong twong thich” cua
mo hinh 1a 0,19 (p=0,9256) cho thdy mo hinh hoan toan
tuong thich véi thyc nghiém. Hé s6 R>=0,9997 cho théy mo
hinh m6 ta dén 99,97% su thay d6i ctia ham muc tiéu phu
thudc vao cac bién anh huong. Nhu vay, ham lugng geraniol
duoc biéu dién b?mg mo hinh bac 2 nhu sau:

Y,=20,21+0,77A+0,017B +0,081C +0,02AB - 0,03BC
- 1,58A2-0,32B*-0,051C?

Bang 8. Két qua phan tich hdi quy ham lwong geraniol.

Source ss;l?;:efs :[l‘e:;::f F value ?,;:31]:;;) Ghi chit
Model 14,25 8 1,78 9717,95  <0,0001 significant
A-Nhietdo 4,79 1 479 26124,61  <0,0001

B-Ap suat 245E-03 1 2,45E-03 13,36 0,0106

C-Thoi gian 0,053 1 0,053 288,07 <0,0001

AB 1,60E-03 1 1,60E-03 8,73 0,0255

BC 3,60E-03 1 3,60E-03 19,64 0,0044

A2 9,23 1 9,23 50356,73  <0,0001

B2 0,38 1 0,38 2046,24  <0,0001

"2 9,70E-03 1 9,70E-03 52,9 0,0003

Residual LLIOE-03 6 1,83E-04

Lack of fit 3,00E-04 4 7,50E-05 0,19 0,9256 not significant
Pure error 8,00E-04 2 4,00E-04

Cor total 14,25 14

Xét anh hudng cua timg yéu t6 (khi cac yéu té khac giir
& muc trung tim) (hinh 4) dén ham lugng geraniol cho thay:
Ham luong geraniol chiu anh huong manh nhat boi nhiét do
(A), 4p suat (B), thoi gian (C), khi cac chi sé nay ting thi
ham luong geraniol tang manh dén gidi han. Khi nhiét do,
ap sudt, thoi gian tiép tuc tang, ham luong geraniol giam.
Két qua dugc thé hién ¢ hinh 4 va 5.

Sw thay déi

204
' c

| S

lus}

19,675 —|

18,95 ]

Geraniol

18,225 ]

17,5 —

T T T T T
-1,000 -0,500 0,000 0,500 1,000

Do léch tir diém tham chiéu

Hinh 4. Anh hwéng cta cac yéu té dén ham lwong geraniol.
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Hinh 5. B& mat dap (rng ctia ham lwong geraniol.

Téi wu héa cdc thong so ky thudt (nhiét dé, dp sudt,
thoi gian) thich hop cho chung cat tinh dau sd hwong Tay
Giang

Qua trinh thu héi tinh dau dugc tién hanh sao cho thu
dugc ham luong tinh dau 16n nhét va geraniol khong nho
hon 20%. Tién hanh giai bai toan t6i uu bang cach chap
muc tiéu theo thudt toan “ham mong doi” dugc dua ra bdi
Derringer va Suich. Két qua t6i uu hoa bang phan mén
Design-Expert 7.1 dugc thé hién & hinh 6 va 7.

Két qua hinh 6 cho thiy, khi cac yéu t6 nhu: nhiét do,
ap sudt va thoi gian dat dugc 100% thi kha nang dat dugc
ham muc tiéu: ham lugng tinh dau 96,7% va geraniol 100%.
Ham mong doi dat dugc 97,6% la kha cao, nhu vay da dat
duoc muc tiéu dat ra.
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Murc dé dap wng mong doi

NEiét d§ 1

A5t 1
p suat

Théi gi 1

gan

Hém hrong tinh din 0.967358

Gerariol 1

He 56 I vong | 0,976081

I ! Y T T
0,000 0,250 0,500 0,750 1,000

Hinh 6. Mtrc d6 dap trng sw mong doi cuia cac thong sé céng
nghé va cac ham muc tiéu.

S [ e

100,00 130,00 1,00 140
Nhiét d6 = 116,17 Ap sudt=123
100,00 140,00 0383 0,95
Théi gian = 126,31 Hiéu suat = 0,944883

Mirc 4§ dap (rng mong doi= 0,976

T

17,53 2023
Geraniol = 20,2734

Hinh 7. Két qua téi wu héa ciia mé hinh.

Két qua hinh 7 cho thdy, qua trinh chung ct tinh dau duogc
tién hanh 6 nhiét do 116,17°C, ap suat 1,23 atm thoi gian 126,31
phut, ham lugng tinh dau dat dugc 14 0,945%, ham lugng geraniol
dat 20,27% véi mitc do dap tmg sy mong doi la 97,60%.

Thuc nghiém kiém tra lgi két qua t6i wu héa

Thuc nghiém dugc 1dp lai 3 lan véi thong s 61 wu, diéu
chinh thong s6 nhiét dg, ap suat va thoi gian phu hop véi thyc te.
Céc gid tri thu dugc cho thay két qua thyc nghiém (bang 9) gan
vai gia tri chay mo hinh t6i uu hoa.

Bang 9. Két qua thwc nghiém chwng cét tinh dau sa & diéu
kién téi wu.

S6  Nhiét dd Ap suit Thoi gian  Ham l}rqng Ham luwgng
T™N (°C) (atm) (phiit) tinh dau (%)  geraniol (%)
1 116+1 1,2+0,05 1261 0,93 20,10

2 116+1 1,2+0,05 126+1 0,93 20,19

3 1161 1,2+0,05 1261 0,95 20,23

Gia tri thuc nghiém trung binh 0,94+0,0001 20,17+0,0044
Gia tri du béo theo bai ton t5i uu 0,945 20,27

Két qua thu duoc tir thye nghiém: ham lugng tinh dau 0,94%
va geraniol 20,17%. Gia tri du bao theo bai toan t6i wu: ham
lugng tinh dau 0,945% va geraniol 20,07% gan tuong duong
nhau, nhu vdy mé hinh thuc nghiém phu hop voi thuc té.

Két luan

Nghién ciru da xac dinh mién bién thién cua 3 yéu t6 anh
huong t61 qua trinh chung cat tinh dau sa huong Tay Giang 1a
nhiét d9, ap suat, thoi gian va da xay dyng moé hinh toan hoc
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cho bai toan tbi wu véi 3 yéu to: nhiét do, ap suat, thoi gian
cling nhu xac dinh dugc 2 ham muyc tiéu: ham lugng tinh dau
cao nhat va geraniol khong nhé hon 20% cho chung cét tinh
diu bang phuong phap chung 16i cudn theo hoi nude truc tiép
tir 14 cdy sa huong Tay Giang. Tir két qua nghién ciru da xay
dung dugc ma tran thyc nghiém ti wu hod theo Box-Behnken.

D tdi uru hoa cac thong s6 ky thuat thich hop cho chung cit
tinh dau sa huong Ty Giang, két qua thuc nghiém phu hop véi
bai toan t6i wu cho thdy md hinh thuc nghiém phu hop véi thuc
té, qua d6 da xac dinh céc thong s6 k¥ thuat toi wu cho chung
cét tinh diu sa huong Ty Giang: nhiét o 116=1°C, ap suit
1,20,05 atm, thoi gian 126+1 phut dé dat ham luong tinh dau
0,94% va geraniol 20,17%.

Trong qua trinh nghién ctru con c6 nhing han ché nhu:
Thiét bi chung cat bang hoi nuéc ché tao trong nuoc quy mo
nho, chua ty dong héa duge cac thong sd nhiét do, ap suat dan
dén co su sai léch cac 14n thi nghiém. Két qua nghién ctru nay
cung cap co s6 khoa hoc vé ham lugng tinh dau va geraniol
trong 1a cdy sa huong Tay Giang, cac thong sé k¥ thuat cho
viéc tach va thu nhédn tinh dau bang phuong phap 16i cubn hoi
nudc truc tiép gitp doanh nghiép c6 thém dit liéu trong viée
khai thac, san xuét tinh dau sa tir cay sa hwong Ty Giang.

Nghién ctru dugc thuc hién t}‘r tai tro cua B6 Khoa hoc va
Cong ngh¢ thong qua dé tai ma s6: PTDL.CN-2020. Nhom tac
gia xin tran trong cam on.
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Anh hu’O’ng ctia mot 50 thong 50 cong nghe dén qua trinh
ché bién bot giau protein tir kho dau Sacha inchi

Nguyén Minh Nam", Truong Thi Chién', Bui Thi Minh Tam’, Nguyén Ding Bic,
Nguyen Tién Khwong?, Tién Thi Luot®
Vién Ung dung Céng nghé , B6 Khoa hoc va Cong nghe
2Vién Co dién néng nghiép va Cong nghé sau thu hoach, B¢ Nong nghiép va Phdt trién Nong thon

Ngay nhan bai 11/7/2022; ngay chuyén phan bién 15/7/2022; ngiy nhan phan bién 21/7/2022; ngay chip nhan ding 26/7/2022

Tom tit:

Sacha inchi (Plukenetia Volubilis L.) ¢6 ngudn gdc tir viing rirng nhiét d6i Amazon tai Peru. Hat Sachi inchi c6 gia tri dinh dudng
cao v6i ham lwgng diu 35-60%, protein 25-30%... [1], nén Sacha inchi dwoc coi 1a “siéu thwe phAm”. Dau Sacha inchi chira cic
thanh phﬁm axit béo khong bio hoa (omega 3, 6 va 9) ma con nguoi khong tu t6ng hgp dwgc. Tuy nhién, qua trinh khai thac
dau Sacha inchi tao ra mgt lwgng 16m cic phu pham (70% vo hat va khé déu) dugc loai bé nhw chét thai hodc sir dung lam thire
an gia sic. Vi muc tiéu danh gia tiém nang, gia ting gia tri sir dung cho phu pham giau protein nay, cac tac gia da nghlen clru
anh hwéng cia cac yeu to cong nghé bao gom kich thudéc hat nghlen, nhiét do, thoi gian hap dén qua trinh khir tanin (dé loai bé
mui vi ngai, chat sit miéng) ctia kho diu Sacha inchi; khao sat ty 1é nuwée b sung tach dich, ché do say (nhiét do dau vao, toc do
bom nhap li¢u) dén chét lrgng ciing nhw ty 1¢ thu hf”)i san phdm bt protein. Két qua cho thiy, khé diu Sacha inchi dwoc nghién
nhé véi kich thwée 2-3 mm, hap & 120°C, trong 20 phit 13 loai dwge miti vi ngai chat. Sau khi khir tanin dugc bd sung nuwée, xay
nghién tach dich va siy ¢ nhiét o diu vao 170-180°C, nhiét do dau ra 70°C, toc dd bom nhap liéu 35-40 vong/phit s& cho ty 1
thu hoi bdt cao nhit. Bot giau protein tir kho diu c6 dd 4m <10%, protein >40% va lipit >5%.

Tir khda: bot giau protein, kh dau Sachi inchi, khir tanin, sdy phun.

Chi sé phin logi: 2.10

ché bién dau, rang siy va cic yéu to anh huong dén chit lugng,
thanh phan dinh dudng tir hat Sachi inchi [8, 9]. Tuy nhién, chua c6
cong b két qua nghién ciru danh gid vé gia trj gia ting tir phu pham
kho dau Sachi inchi. Trong khi xu huéng quan tam ciia con nguoi
t6i cac ngudn protein tir thuc vat ngdy cang tang do viéc an nhiéu
protein tir dong vat (thit do) 1a nguyén nhén gay ra cac bénh tim
mach, huyét ap... Tt thyc té do, chung t6i thue hién nghién ciu

- £ X
Dat van dé

Hat Sachi inchi rét giau dinh dudng, vdi céc thanh phan chinh
nhu lipit chiém 33,4-54,3%, protein 24,2-27,0%, carbohydrate
13,4-30,9%, tro 2,7-6,46%. Thanh ph?m protein cua hat Sachi
inchi rat gidu cac axit amin can thiét cho co thé ngudi nhu cystein,
tyrosin, threonine va tryptophan. Trén thé gi6i, nganh cong nghiép

dau Sachi inchi da phat trién dang ké do nhu cau cao vé dau khong
bo hoa tir thue pham chirc ning, dinh dudng, duoc my pham ting
ca0. Cac san phim phy cua ché bién dau Sachi inchi 1a vo va kho
dau chiém t&i 70% hat tho. Dua trén cac gia tri dinh dudng ctia bot
Sachi inchi (ddc biét 1a ham lugng protein), loai bot nay co tiém
ning dugc st dung 1am protein thay thé trong céc san phim thuc
pham. Di ¢6 mot s nghién ctru vé anh hudng cua cac phuong
phap ché bién dén thanh phan dinh dudng va cac yéu to khéng
dinh dudng (tanm saponln ) trong hat, kho dau Sachi inchi dé
tan dung ché bién mot s6 san phim nhu banh, sira Sachi inchi...
[2-7]. Céc tic dong tiéu cuc cia cac yéu td khang dinh dudng cé
thé duoc ngan chin bang cach sir dung céc k¥ thudt ché bién khac
nhau nham giam hoc loai bo céc hop chét co hai nay trude khi cho
nguoi va dong vat an. Dé cai thién chét luong dinh dudng cua hat
cay an dugc cach xtr 1y nhiét thuong duoc ap dung [4].

Cay Sachi inchi dugc nhap ndi vao Vit Nam tr ndm 2012 va
duoc danh gia la mot trong nhimg loai cay trong da tic dung (cay
1am nghiép, nong nghiép, dugc liéu va ldy dau). Nhimg nim gan
day, trong nude da c6 mot s nghién ciru tap trung vao cong nghé

“Tac gia lién hé: Email: nmnam@most.gov.vn
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“Anh huéng ciia mot s thong s cong nghé dén qua trinh ché bién
bot giau protein tir kho dau Sachi inchi”.
Déi twong va phuong phap nghién ciiu

Déi twgng

- Bg’mh ‘kh(‘) dau Sachi i’nchi la banh ba l}at Sachi inchi sau khi
da ép lay dau, dugc cung cap boi Cong ty Co phan Tap doan Thién
Minh Dtic (Ngh¢ An).

- Kich thuéc banh khd dau Sachi inchi: duong kinh 450
mm, chiéu day 65 mm (hinh 1).

Hinh 1. Banh khé dau Sachi inchi.
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Abstract:

Sacha inchi (Plukenetia Volubilis 1.) was originally
cultivated in Amazon rainforest in Peru. Sacha inchi
seeds have high nutritional value (oil 35-40%, protein
25-30%...) [1], therefore, they are considered a
“superfood”. Sacha inchi oil contains unsaturated fatty
acids (omega 3, 6, 9) that humans cannot synthesise on
their own. However, the Sacha inchi oil extraction process
produces a large number of by-products (70% of the nut
shells and oil press-cake) that are either discarded as
waste or used as animal feed. To evaluate the potential
and increase the use value of this protein-rich by-
product, the team studied the influence of technological
factors including milled particle size, temperature, and
steaming time on the reduction process of tannin (to
remove the stale, acrid taste) in Sacha inchi oil press-
cake. The authors investigated the percentage of water
added for separation, drying mode (input temperature,
input pump speed) to quality as well as the recovery
rate of protein powder products. The results showed
that Sacha inchi oil press-cake must be crushed with
a grinding size of 2-3 mm, a steaming temperature of
120°C in 20 minutes to remove the acrid taste. After de-
tanning is added water, grinding, separating, and drying
at the input temperature range of 170-180°C, the output
temperature of 70°C, the input pump speed of 35-40
rpm, the product has the highest powder recovery rate.
Protein-rich powder from Sacha inchi oil press-cake has
moisture content <10%, protein >40%, and lipids >5%.

Keywords: de-tanning, protein-rich powder, Sacha inchi
oil press-cake, spray-drying.

Classification number: 2.10
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Phuwong phap cong nghé

Thi nghiém 1 - Pénh gia chdt lwong banh khé dau Sachi
inchi nguyén liéu: Tién hanh phan tich cac chi tiéu d6 am (%),
ham lugng protein (%), tanin (%), lipit (%), xo tho (%) dé danh
gia chat luong nguyén liéu.

Thi nghiém 2 - Nghién cieu dnh hwdng ciia mot sé thong sé
cong nghé khit tanin trong banh khé dau Sachi inchi d@é sit dung
lam nguyén liéu ché bién bét protein:

- Khao sat anh huong ciia kich thudc nghién hat kho dau
Sachi inchi khi dwa vao hap: Banh kho dau Sachi inchi dugc
nghién nho dé khao sat véi 3 khoang kich thudc khac nhau la
1-2, 2-3 va 3-4 mm. C) dinh céac thong sb dé khir tanin: nhiét
d6 hip 120°C, thoi gian 30 phut.

- Khéo sat anh hudng cua nhiét do hip: Banh kho dau Sachi
inchi duoc nghién theo kich thudc da chon tir thi nghiém trude
dé tién hanh khao sat anh huong cta nhiét do hip khir tanin tai
cac nhiét do khac nhau 1a 100, 110 va 120°C. Panh gia chét
lugng bot sau khi hép qua ham luong tanin (%), nhan xét cam
quan. C6 dinh mirc thoi gian hap 1a 20 phit.

- Khdo sat anh huong ciia thoi gian hap: C6 dinh & muc
nhiét ti wu tir két qua thi nghiém trén, tién hanh khéao sat theo
3 mbc thoi gian (10, 20 va 30 phat), danh gia chat lugng bot sau
khi hap qua ham lugng tanin (%), nhan xét cdm quan.

Thi nghiém 3 - Panh gia anh huong cua ty [é nwoc/nguyén
liéu dén chat heong tach dich: Tién hanh khao sat thay doi ty 16
nudc/nguyén liéu theo ba muc: 3/1, 4/1 va 5/1. Mbi thi nghiém
g0m 2 kg nguyén lidu kho dau. Can cir vao chi tiéu ham lugng
chét kho hoa tan (°Bx) cua dich thu dugc, ty 1€ bot thu hdi chon
ra ty 16 nude/nguyén lidu phi hop dé tach dich.

Thi nghiém 4 - Nghién cieu anh hieong ciia cac ché do sdy
dén 1y 1¢ thu hoi va chdt hrong bot san pham: Tién hanh danh
gia anh hudng ciia cdc ché do sdy bing cach c¢b dinh nhiét do
dau ra 1a 70°C, nhiét do séiy dau vao thay dbi theo cac muc:
160, 170, 180 va 190°C, twong (g véi cac toc do bom nhap
liéu la: 35, 40, 45 va 50 vong/phut, toe do quay cua dia phun la
5-6 (20.000-25.000 vong/phtit). Cac chi tiéu danh gia 1a ty 1¢
thu hoi, do 4m (%) va chat lugng bot san pham.

Phuwong phdp phan tich

Céc chi tiéu d6 am do bang may do 4m nhanh Adam AMB
310 (Anh), x4c dinh ham lugng protein theo TCVN 8125:2015,
tanin theo TCVN 13304:2021, lipit theo TCVN 8948:2011, xo
tho theo TCVN 5103:1990, chit kho hoa tan bang méay do do
brix Atago (Nhat Ban). Hiéu sudt thu hdi bot (%) duoc tinh
bang % khdi lugng bot thu hoi trén khéi lugng bot nguyén
liéu. Po chi s6 mau ctia bot bang may do mau Minolta CR 300
Konica (Nhat Ban).
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Két qud

Ddnh gid chit lwong binh khé ddu Sachi inchi
nguyén liéu

Hat Sachi inchi mua tai ving nguyén liéu, sau d6 ép lay dau
thu duoc banh kho dau. Céc 1dn thi nghiém thong nhat mot ché
d6 cong nghé ép. Banh kho dau Sachi inchi sau d6 dugc nghién
nho. Két qua thé hién & bang 1.

Bang 1. Két qua phan tich cac chi tiéu danh gia chat lwong kho
dau Sachi inchi.

Chi tiéu danh gia

Dy Ham !ugmg Har'n liegng Ham lwgng Ham {wgmg Nhin xét
") protein tanin lipit X0 tho P
(%) (%) (%) (%)
I 45 203 715 1751 M ngi g inmg,

chat, se sit miéng

Két qua & bang 1 cho thdy, kho dau Sachi inchi c6 ham
lugng protein rat cao (45,44%), phit hop voi viée sir dung dé
ché bién thanh céc san phim bot dinh dudng. Tuy nhién, trong
banh kho dau Sachi inchi ¢ ham lugng tanin la 2,03%, do vay
khong thé an duoc hat Sachi inchi vi mui vi ngai, chat, se sit
miéng. Viéc khr, loai bot ham lwong tanin 1a cong doan rit can
thiét trude khi ché bién cac san pham tiép theo.

Nghién civu dnh hwong ciia mot so6 thong sé cong nghé
khir tanin trong banh khé dau Sachi inchi

Khdo sdt anh hwong ciia kich thuéc nghién hat khé diu
Sachi inchi khi dira vao hap: Kich thuéc hat 1 mot yéu t6 anh
huéng dén qua trinh khir tanin trong kho dau Sachi inchi. Khi
kich thudc hat cang nho thi hiéu qua khu tanin cang tang, do
dién tich bé mat trao ddi nhiét cua hat bot v6i hoi am cao va
nguoc lai. Nhung, néu hat bot qué nho thi s€ han ché kha nang
khuéch tan cta hoi 4m vao bén trong khdi nguyén liéu va lam
giam hiéu qua khir tannin. Vi vy, can khao sat kich thudc hat
bot phit hop cho qué trinh khir tanin. Két qua duoc thé hién ¢
hinh 2 va bang 2.

2,04
_ 32
s
g 1,95
k)
g’ 1,92
B
1,88
= L
:,:E:
1,84
1,8
cT-BC cT1 cT2 cT3
Kich thwéc hat (mm)

Hinh 2. Anh hwéng cia kich thwéc hat dén ham lwong tanin
trong khé dau Sachi inchi.
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Bang 2. Panh gia cam quan anh hwéng cua kich thwéc nghién
hat dén sw khir tanin.

Kich thwéc hat (mm) Nhén xét cam quan

DGi chimg (CT) Mili ngai, vi chit, se sit miéng, khong thé an duoc

1-2(CT1) Vin con mui ngai, vi con chat

2-3(CT2) Hét miii ngai va khong con vi chat, cam nhan dugc vi bii ngdy
3-4 (CT3) Vin con mui ngdi, vi con cht

Két qua nghién ctru cho thiy, véi kich thudc hat nghién
2-3 mm ¢6 su giam ham lugng tanin nhiéu nhit va cam quan
t6t nhét, diéu nay co thé giai thich 1a do khi kich thudc hat phu
hop thi dién tich trao ddi nhiét va do rong xép giita cac hat bot
trong khdi nguyén liéu 1a t6i wu thi kha nang khuéch tan 4m
trong qua trinh hip t6t nhat nén két qua khir tanin giam dugc
nhiéu nhat. Vi vay, nghién ctru chon nghién banh khé dau
Sachi inchi ra hat ddng déu c6 kich thudce 2-3 mm (CT2) cho
cac thi nghiém tiép theo.

Anh huong ciia nhiét dé hap dén sw khir tanin trong kho
dau Sachi inchi: D& danh gia anh hudng cua nhiét do hip dén
su khir tanin, banh kho dau Sachi inchi duoc nghién thanh hat
¢o kich thudc 2-3 mm, sau do hép & cac muc nhiét do: 100,
110 va 120°C. Két qua duoc thé hién & bang 3.

Bang 3. Anh hwéng cta nhiét dé dén ham lwong tanin va chat
lwong cam quan bot banh khd dau Sachi inchi.

Chi tiéu danh gia
Nhiét do
(C) Ham lwong Nhin xét ci
tanin (%) hén xét cam quan
bC (CT) 2,03 Mui ngdi, vi chat, se sit miéng, khong thé an duoc

100 (CT4) 2,03 Vin con hoi miii ngi, vi con chat

Het mui ngai va vi hoi chat, con rat nhe sy sit miéng, cam nhan

10(CT5) 1,98 o i b gy

Hét mui ngai va khong con vi chat, hét sit miéng, cam nhan

U dugc vi bui ngdy dic trung

2,04
2
g
~ 1396
g
E 1,92
=11}
£ 138
=
Z 184
-
=
1,8
cT-8ac CT4 cTs CTé

Nhiét &5 (°C)

Hinh 3. Anh hwéng cua nhiét do hap dén ham lwong tanin

trong khé dau Sachi inchi.



Két qua bang 3 va hinh 3 cho thdy su thay doi rat 1o ciia
ham luong tanin trong bot banh ba Sachi inchi sau khi dugc
hép & cac nhiét d6 khac nhau. O nhiét do hép 100°C, ham luong
tanin (2,03%) khong ¢6 su giam tanin so voi mau ddi chimg,
diéu nay ciing phi hop voi két qua khi thir cam quan van con
chat va mui ngai, khong an dugc. Khi tang nhiét d6 1én 110°C,
da co sy giam ddi voi ham luong tanin 1,98% va két qua cam
quan nhan thiy vi con hoi chat, hét mui ngéi, tuy nhién van thiy
sy se sit miéng nhe. O nhiét do hip 120°C, két qua cam quan
khong con sit miéng, mui vi bui ngdy, ham luong tanin xudng
con 1,87%. Két qua nay ciing phi hop véi cong bd clia cac tac
gia W. Yuenyongputthakarn va cs (2017) [1], S. Suwanangul va
cs (2021) [6]. Nhu vay, bot kho dau Sachi inchi s& dugc hap ¢
nhiét d6 120°C dé khr vi chat, se sit miéng khi an, chinh la 1am
giam c4c thanh phan khang dinh dudng trong nguyén liéu aé
phuc vu cho cac cong doan ché bién tiép theo.

Anh hwong thoi gian hdp dén sw khir tanin trong khé dau
Sachi inchi: Tir két qua cua nghién ctu trudc da chon duge
nhiét d¢ hap toi wu, ching t6i tién hanh danh gia anh huong cua
thoi gian hdp dén hiéu qua khir tanin trong bot kho dau Sachi
inchi. Két qua dugc trinh bay ¢ bang 4.

Bang 4. Anh hwéng cua thei gian dén ham lwong tanin va chat
lwong cam quan boét banh ba Sachi inchi.

Th gian Chi tiéu danh gia

(phiit) Ham lwgng tanin (%) ~ Nhn xét cim quan

bC 2,03 Mui ngéi, vi chat, se sit mi¢ng, khong thé n duoc

10 1,97 Mui ngai, vi chat do hon mau déi chimg nhung chua an duge
Hét mii ngai va khong con vi chat se sit miéng, cam nhan

20 1,39 N
dugc vi bui ngdy dac trung

30 184 Hét mii ngai va khong con vi chat, hét sit miéng, cam nhan

dugc vi bui ngdy dac trung

Két qua bang 4 cho thy, thoi gian ciing ¢6 anh huong nhiéu
dén sy khir tanin trong bot b Sachi inchi. Khi qué trinh hap
khtr chat chua du thoi gian (10 pht) thi ham lugng tanin trong
bot chua giam dugce nhiéu (1,97%), do d6 cam quan thdy con
vi chat rat 16 va chua thé an dwoc. Sau 20-30 phat hap, két qua
cam quan cho vi chat cling nhu mui ngai khong con, cam nhén
duoc ngay vi bui ngdy cia bot banh ba Sachi inchi va ham
luong tanin da giam xudng (tir 1,89 giam con 1,84%).

Sau nhiéu lan lam thi nghiém ldp lai, ching t6i chon thoi
gian 20 phut 1a thich hgp cho thi nghiém khtr tanin trong bot
banh b Sachi inchi.

Dinh gid anh hwéng ciia 1y ¢ nwéc/nguyén liéu dén chit
lwong dich

Sau khi da loai dugc mui vi ngai chat ciia kho dau Sachi inchi,
ching t6i tiép tuc danh gia ty 1¢ nudc bo sung dé tach dich. Pé
qué trinh xay nghién tach dich t4i wu thi luong nude bd sung co
anh huong quyét dinh dén chat luong dich thu dugc. Két qua thi
nghiém dugc trinh bay ¢ bang 5.
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Bang 5. Danh gia anh hwéng cua ty 1é nwéc bd sung dén chéat
lwong dich thu héi.

BE o

(‘Bx) (%)
2 79 4591 Bi nhiéu, con nhiéu bot min, thu duoc it dich
31 15 50,15 Bi toi, dich sénh, tring sang
471 6,2 52,87 Bi toi khong con bt min, dich sanh, tréng sang
5/1 40 53,10 Bi toi khong con bot min, thu duge nhiéu dich

Két qua bang 5 cho thy rat rd anh huong cua ty 18 nude
b6 sung trong cong doan nghién tach dich. Vi ty 18 nudce thip
(2/1) thi nguyén lidu trong qua trinh nghién khong dugc dong
déu, trong ba con nhiéu chit khd hoa tan chua duoc tach hét,
do vy két qua do do brix (7,9) cao hon khong dang ké so véi
ty 1¢ 3/1 (7,5) nén hidu suat bot thu hoi thap (45,91%). O ty 1é
5/1 thi dich thu hdi lodng do brix thip (4,0) do lwong nudc bd
sung nhiéu, hiéu suit thu hoi bot cao hon & cac mirc nudc bd
sung khac, diéu nay dwoc giai thich 1a do lugng nudc nhiéu nén
trong qué trinh xay loc lugng chit kho khong hoa tan thu duoc
cao hon, tuy nhién thoi gian sdy kéo dai do luong dich thu dwoc
nhiéu. Do d6, ching t6i chon ty 1¢ bo sung nudc 1a 3/1-4/1 dé
nghién tach dich nguyén liéu cho hi¢u suét thu hdi bot cao véi
thoi gian sy t6i wu.

Nghién cieu anh hwong ciia cdc ché dp sdy dén higu sudt
thu héi va chit lwong bt sin phim

Say phun la cong nghé tién tién tao nén san pham dang bot
kho chét luong cao. Nhiét do khong khi sy thip qua hay cao
qué déu bat loi cho qué trinh say phun ddi vdi tat ca cac loai
dich. O thi nghiém nay, chiing t6i danh gia anh huong cua cac
ché d¢ siy bang cach thay doi nhiét do khong khi sdy dau vao,
bién thién voi cac mirc: 160, 170, 180 va 190°C, twong tmg voi
tdc d6 bom nhap liéu 1a: 30-45 vong/phit, nhiét do dau ra 70°C.
Thi nghiém dugc lap lai 3 lan. Két qua dugc thé hién & bang 6.
Bang 6. Anh hwéng clia cac ché dé say dén higéu suat thu hoi
va chét lwgng bot san pham.

Nhi¢tdd Hiéusuit D9 Am Nhan xét cim quan

sby("C)  thuhdi (%) (%) 4 q

160 1891 625 San phan} thru hoi ‘co mali sac,}lumg vi déc trung, ¢6 hi¢n
tugng hoi dinh thanh budng say

170 54,15 4,67 Bot san phim thu hoi kho, cd mau séc, hwong vi dic trng

180 53,68 435 San pham thu hoi kho, mau séc, huong vi ddc trung

190 46,73 420 C6 hién tugng hoi chay trén thanh budng siy

Két qua & bang 6 cho thiy, nhiét do khong khi say c6 anh
huong 1 rét dén hiéu suat va chét lugng bot thu hoi. Nhiét do
khong khi sdy thip (160°C), d6 4m san pham con cao nén bam
nhiéu trén thanh thiét bi lam giam hiéu suit thu hdi cia san
pham sau sdy (48,91%). Nhiét do khong khi sdy ting (170-
180°C) 1am d6 4m san pham giam, ty 18 thu hdi ting 1én (53,68-
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54,15%). Tuy nhién, khi nhiét tang qua cao (190°C) thi c6 hién
twong chay san pham trong thanh budng sdy. Do vdy, ching t6i
chon khoang nhiét dg say 170-180°C 1a phu hop nhat.

Bang 7. Panh gia chat lwong bot giau protein udng lién tir kho
dau Sachi inchi.

Chi tiéu ly hoa

Chi tiéu dinh didng Chi 56 mau sic

Dédm (%) Protein (%) Lipit (%) L a b

435 4823 642 83,15£0,02a  1,75:007b  13,10:0,07b

Ghi cht: L, a*, b* 1a chi s mau séc Lab Colour. Trong do: L (nghtness Luminance):
kénh L Ia truc thang dwng, biéu dién mirc do sang clia mau, c6 gia tri tir 0 (Black)
dén 100 (White). K&nh nay hoan toan chi chira cac thdng tin vé& do sang, chl khong
chtra gia tri mau nao thuc su; a*: kénh chiva cac gia tri mau tir Green (-) cho t6i Red
(+); b*: ¢6 cac gia tri mau tw Blue (-) dén Yellow (+). Cac cot co chik cai khac nhau
thé hién sw khac nhau cd y nghta thong ké (p<0,05).

Két qua & bang 7 va hinh 4 cho thdy, tai khoang nhiét do
khong khi sy thich hop 1a 170-180°C, d6 am cta san pham bot
séy dat 4,35%, ham lugng protein dat 48,23%, ham Iugng lipid
dat 6,42%. Mau sic clia sin pham tring sang ty nhién, san pham
¢6 huong vi déc trung.

Hinh 4. Bot giau protein tir khé dau Sachi inchi.
Két luan

Hién nay bot protein 1a mot trong nhing thyc pham b sung
duoc sir dung phd bién. Dya trén wu thé c6 ngudn protein chat
lugng cao cta phu pham kho dau Sachi inchi, viéc nghién ctru
ché bién thanh bot giau protein 1a thiét thyuc. Két qua nghién ciru
da x4c dinh dugc cac thong s6 cong nghé thich hop cho qué trinh
khir tanin ctia nguyén ligu (bang phuong phap nhiét 4m) la kich
thudc nghién hat thich hop la 2-3 mm, nhiét do hép 120°C va
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thoi gian hip trong 20 phut. Sau khi khir dwge mui vi ngai chat
cua kho dau Sachi inchi, tiép tuc tach dich véi ty 18 nude/nguyén
liéu la 3/1-4/1, nghién loc 3 lan. Dich sau d6 dugc séy phun vai
cac thong sb nhiét do dau vao 170-180°C, nhiét do dau ra 70°C,
tdc d6 bom nhap liéu 35-40 vong/phat. Bot giau protein thu hdi
¢6 céc chi tidu do 4m <10%, protein >40% va lipit >5%.
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Nghién ctru sir dung axit xitric trong giai doan so ché
nham on dinh chat lwgng san pham hanh tim say
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Tém tit:

Nghién ciru nay dwoc tién hanh nhim muc dich 6n dinh chét lwong sén phim hanh tim (Allium ascalonicum) sy kho
& giai doan so ché nguyén li¢u. Tién hanh xir Iy hanh thai lat bang cich ngam trong dung dich axit xitric véi cac nong
d9 0,05, 0,1 va 0,15% trong cac khoang thoi gian 3, 5, 7 phit, cong thirc ddi chirg khéng xir ly. Trén co s6 phén tich cac
chi tiéu hoa ly va danh gia cim quan chit lugng san pham sau say da xac dinh dwgc cac thong s0 k¥ thuit xir Iy hanh
tim sau khi thai lat 1a ngdm trong dung dich acid xitric nong d¢ 0,1% trong thoi gian 5 phut. Viéc xir ly nay tao cho sian
phim hanh tim siy c¢6 chét lwgng dinh duong va cam quan cao nh?it, ham lugng allicin va anthocyanin giir 1ai duwgrc 1a
tot nhat (1An lwot dat 445,8 mg/100 g chat kho va 62,7 mg/100 g chit khd).

Tir khda: axit xitric, chong bién mau, hanh tim siy.
Chi s6 phén logi: 4.1

Pat van de

Hanh tim la mot trong nhitg mat hang déc san cua tinh Soc
Trang, ngoai tac dung lam thuc phdm cho céc bita an gia dinh,
hanh tim con rét t6t cho ste khoé do chira nhiéu hoat chéat nhu
vitamin C, vitamin B6, canxi..., ddc biét la cac hop chét c6 hoat
tinh sinh hoc nhu anthocyanin, allicin c¢6 tdc dung khang oxy
héa manh, c6 kha ning han ché dot bién cua té bao ung thu, co
tdc dung ngan ngua ung thu, ha huyét ap, phong ngua bénh tim
mach. Hanh tim say duoc sir dung 1am gia vi trong nhiéu mén an
khi ché bién truc tlep, cling nhu lam gia vi cho mi an lién, dd hop,
bot gia vi..., [a san phém ¢6 thi truong tiéu thy da dang va tiém
ning xuat khau rat 16n. Tuy nhién, trong qué trinh ché bién hanh
sdy mot s6 thanh phan dinh dudng ciing nhu cc hoat chat sinh
hoc, dic biét thanh phan anthocyanin va allicin rat d& bi bién doi,
khong nhiing trong cong doan ché bién nhiét ma ca trong cong
doan so ché [1]. Hon nita, mau sic cia san phﬁm cling bi bién dbi
rat 16n, hanh tim sau sdy thuong bi sim mau, mat mau tim nén
1am giam gia tri cim quan, tir d6 1am giam gia tri ctia san pham.

Axit xitric (E330) 1a phu gia thuc pham an toan, dugc st dung
phd bién trong cong doan so ché, bao quan thyc phdm nham 6n
dinh chét lugng cho san pham. Axit xitric ¢6 tac dung lam giam
pH, bit hoat cac enzyme gy sam mau, dong thdi pH thép ciing
gitip 6n dinh mau tim cho anthocyanin. Vi vy, viéc nghién ctru
str dung axit xitric trong cong doan so ché dé chdng bién mau
va 6n dinh chét luong cho san pham hanh tim sy 14 rat can thiét
nham x4c dinh dugc ndng do va thdi gian xt 1y thich hop.

“Tac gia lién hé: Email: orchidnlai@gmail.com
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Vat liéu va phuong phap nghién ciu

Vit li¢u

Hanh tim dugc trong tai Vinh Chau, Séc Trang. Cu hanh
tim sau thl} hai giuqc phoi kho dén d6 am trén 80%; ham lugng
chat kho tong s6 khoang 14,6°Bx; anthocyanin 16,55 mg/100 g
hanh tuoi (twong duong 91,03 mg/100 g chat kho) va allicin
137,5 mg/100 g hanh tuoi (trong dwong véi 756,33 mg/100 g
chat kho).

Phuwong phap nghién ciru
Bé tri thi nghiém:

- Thi nghiém 1: Xéc dinh ndng d6 axit xitric xir 1y thich
hop cho ché bién hanh tim siy. Hanh tim sau khi dugc lam
sach va thai 14t v6i do day 2 mm, dugc chia thanh cic mau c6
cung khéi lugng (m=>5 kg), sau d6 ngam trong dung dich axit
xitric nong d6 0,05, 0,1 va 0,15% trong thoi gian 5 phut. Cong
thire di chimg khong xir ly. Cac mau sau xir Iy dugc dé réo
va tién hanh sdy & nhiét 6 65°C cho dén khi d6 4m hanh sy
dat khoang 5%. Do day 16p sdy voi khdi lwong nguyén lidu:
5 kg/m2. Tién hanh xé4c dinh sy thay d6i d6 4m (%), ham luong
allicin (mg/100 g), ham luong anthocyanin (mg/100 g), chat
luong cam quan. Tir d6 lya chon duoc ndng do xr 1y phu hop.

- Thi nghiém 2: Xac dinh thoi gian xt 1y axit xitric nhim 6n
dinh chét lugng hanh tim sdy. Hanh tim sau khi duoc lam sach
va thai lat véi do day 2 mm, dugce xir Iy bang dung dich axit
xitric v&i ndng d6 phu hop (1a két qua cua thi nghiém 1) trong
céc khoang thoi gian khac nhau: 3, 5 va 7 phat. Cac mau sau
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Abstract:

This study aimed to stabilise the quality of dried red
onion (Allium ascalonicum) product by using citric acid
in the preliminary processing of raw materials. Sliced
red onion was treated with 0.05, 0.1, and 0.15% citric
acid at intervals of 3, 5, and 7 minutes, compared with
the untreated sample. The analysis of physicochemical
parameters and sensory evaluation of dry red onion
products proved that sliced red onions soaked in 0.1%
citric acid for 5 minutes have the best quality after
drying. The product still retains the highest nutritional
and sensory quality with allicin and anthocyanin content
reaching 445.8 mg/100 g dry matter and 62.7 mg/100 g
dry matter, respectively.

Keywords: anti-discolouration, citric acid, dried red
onion.

Classification number: 4.1

xir Iy dugc dé réo va tién hanh sdy ¢ nhiét do 65°C cho dén khi
do am hanh say dat khoang 5%. D9 day 16p say voi khoi lugng
nguyén liéu: 5 kg/m2 Tién hanh xac dinh sy thay doi ham
lugng allicin (mg/100 g), ham lugng anthocyanin (mg/100 g),
chat lugng cam quan. Ttr d6 x4c dinh duoc thoi gian xtr Iy phu
hop.

Phwong phap phan tich:

Phuong phéap phan tich céc chi tiéu ly hoa:

- Xéc dinh d6 4m: Bang thiét bi do d6 4m nhanh ADAM
- AMB 310 (Anh) theo nguyén tic sdy mau dén d6 am khong
d6i ¢ 105°C.

- X4c dinh ham lwong chét kho hoa tan tong s6 (TSS): Pugc
xéc dinh bang chiét quang ké dién tir theo TCVN 4417-87.
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- Xac dinh ham lwong allicin (mg/100 g): Bing phuong
phap sac ky long hi¢u ning cao (HPLC) véi detector PDA.

Ham lugng anthocyanin (mg/100 g) dugc xac dinh theo
phuong phap pH vi sai [2].

Phuong phép cam quan vé chat luong san pham: Péanh gia
cam quan ¢ san pham cubi cing theo TCVN 3215-79. Trong
d6 hé s trong lugng cua cac chi tiéu mau sic, cu trac, mui, vi
lan luot 12 1,0, 1,2, 1,2 va 0,6.

_ Phuong phap xu Iy sé liéu: St dung phan mém Excel dé hé
théng hoa cac thong tin, so liéu phuc Vl_l‘phﬁl‘l tl:Ch, d‘énh gia. Cac
50 liéu phan tich dugc xur ly thong ké bang phan mém SAS 9.0.
Phan tich gia thi€t thong ké theo ANOVA va céc gid tri trung
binh dugc so sanh bang LSD ¢ murc p<0,05.

Thoi gian va dia diém nghién ciru

Thoi gian thyc hién: tir thang 1 dén thang 12/2020.

Dia diém: Bo mon Sinh 1y, Sinh hoa va Cong nghé sau thu
hoach, Vién Nghién ctru Rau qua.

Keét qua

Xic dinh nong dp dung dich axit xitric xit ly thich hgp
cho ché bién hanh tim say

Tién hanh thi nghiém nhu b6 tri & thi nghiém 1, sy thay d6i
mot sO chi tiéu chat lugng ctuia cac mau hanh sau say duoc trinh
bay ¢ bang 1.

Bang 1. Anh hwéng cuia ndng dé dung dich axit xitric xtv ly dén
mot s6 chi tiéu chat lwong chinh ctia hanh tim sau séy.

Nong d§ axit xitric (%)
Chi tiéu Doi ching 0,05 0,10 0,15
Do ém (%) 5,17 520 519 517
Ham lugng anthocyanin (mg/100 g chét kho) 57.9° 58,5 62,8°  632°
Ham lugng allicin (mg/100 g chét kho) 312,7¢ 395,60 445,60 4464

Ghi chd: trong cung mét hang, cac s cé chi cai gidng nhau thi khéng
khac nhau & mc y nghia a=0,05.

Két qua thu dugc tir bang 1 cho thay:
. Ve dg dm: Vi cung thoi gian sdy 15 gio, do ém cta cac
mau no6i chung khong 6 su khdc biét dang ké. Dicu do cho

thay nong do axit co trong dung dich xtr Iy khong anh huorng
dén tdc d6 bay hoi nudc cua hanh tim trong qua trinh sdy.

D6i vi thanh phan anthocyanin: Ham lugng anthocyanin
¢6 anh huéng tryc tiép dén mau sic cia san pham, do
anthocyanin tao nén mau tim cho san pham [3]. Ham luong
anthocyanin c6 trong mau hanh tim siy ting dan ty 1& thuan
voi ndng 9 axit xitric xir 1y. Khi xtr 1y axit xitric & nong do
0,05 va 0,10%, ham lugng anchocyanin c6 trong hanh séy tang
1én va co su khac biét 13 rét giita hai ndng do axit xir 1y. Tuy
nhién, khi tang n(‘Sng d6 axit tir 0,10 1én 0,15%, ham lugng
anthocynin c6 trong hanh siy khong co su khac vé mit thong
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ké. Diéu d6 dugc giai thich 1a do anthocyanin 14 hop chat kha
phén cyc (-H, -OH, -OCH,), tan t6t trong dung méi phan cuc 1a
nudc, ethanol, methanol, aceton... [4], nén trong qué trinh xu
ly mdt lwgng nhd anthocyanin bi khuyéch tan vao dung dich
ngam, nhung véi thoi gian ngam rat ngan (5 phut) thi lugng
anthocyanin bi that thoat nay khong nhiéu va véi ngudng nong
d6 axit khao sat tir 0,05-0,15% da tao cho hanh tim thai 1at mot
ngudng pH nhét dinh c6 tac dung 6n dinh anthocyanin.

Vé thanh phan allicin: Twong ty nhu thanh phan
anthocyanin, ham luong allicin c6 trong cic mau hanh sau sy
tang ty 1¢ thudn voi n6ng do axit xt 1y, tuy nhién muac do tang
gifta cac miu 1a khac nhau. Cu thé, ham lugng allicin cua mau
dwoc xir Iy & ndng do axit 0,15% tuy cao nhét nhung khong sai
khac c6 y nghia so voi méu xi Iy 6 ndng d6 0,1%, trong khi do
su chénh léch gitra mau 0,1 va 0,05% la kha 16n. Diéu d6 cho
thay, méi truong pH duoc tao ra boi axit xitric ndng d6 0,1% 1a
da c6 kha nang han ché su phan huy cua allicin ¢6 trong hanh
tim, két qua nay ciing pht hop véi nghién ctru Wang Wei va
cs (2010) [5] khi nghién ctru clru dnh hudng cua mot s yéu to
dén su 6n dinh cua allicin cho thay allicin 6n dinh nhit & pH
3-5 va khong 6n dinh & pH 8-11.

Ngoai thanh phﬁn hoa hoc, cac chi ti€u cam quan ciing la
mot trong nhimg yéu t6 quyét dinh dén chit luong cua san
pham hanh tim sdy, dic biét ddi voi cac dang san pham gia
vi. Tién hanh danh gia chét luong cam quan cua cac mau san
phidm hanh tim sau sdy khi dwoc xir Iy & cdc ndng do axit xitric
khac nhau. Két qua dugc trinh bay ¢ bang 2.

Bang 2. An[\ ht’yc’vng ’cila néng do axit xitric xtr ly trong qua
trinh so ché dén chat lwgng cam quan cua san pham hanh
say.

Nong d axit xitric (%)

Chi tiéu :
Doi ching 0,05 010 015
Chu tric (1.2) 4,500 4,5 4,5 4,5
Mau sic (1.0) 3,10 4,00 43 43
Mui (1.2) 4,000 4,5 4,6° 4,6°
Vi (0.6) 4.20¢ 4.4° 44 4,00
Téng diém c6 hé sb 15,82¢ 1744 1786° 17,620
Xép loai Khé Kha Khé Kha

Ghi chu: trong ciing mét hang, cac s cé chi¥ cai gidng nhau thi khong
khac nhau & merc y nghia a=0,05.

Két qua bang 2 cho thay, cac cong thirc déu ¢ diém danh
gia chat luong cam quan cao hon dbi chimg, trong d6 c6 mau
dugc xu ly bé’mg dung dich axit xitric néng d6 0,1 va 0,15%
dugc danh gia loai kha cao hon mau xir lyo néng d6 0,05%.

Vé cdu triic: Khong c6 sy khac biét gitra cac mau, didu nay
cho thay axit xitric khong anh hudng dén cau trac cuia hanh
trong qua trinh xu ly.

Vé mau sac: Diém mau sac cuia cdc mau tang theo nong
do axit xu ly. Biéu nay dugc giai thich la do axit xitric ¢6 tac
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dung thay d6i pH ciia cac 1t hanh nén 6n dinh mau tw nhién
do thanh phan anthocyanin tao nén, dong thoi méi truong axit
¢6 tac dung han ché sy hoat dong cua hé enzym PPO nén s&
han ché qué trinh bién mau ctia san phim trong qua trinh séy
[6]. Trén thuc t&, mau duge xur ly béng dung dich axit xitric
¢6 mau tring nga va khong xuét hién mau vang, dong thoi van
gilr duge mau tim dac trung cua hanh tim. Vi vay, co thé & pH
thap (ndng do axit cao) s& gop phan han ché hoat dong ctia hé
enzym Oxy hoa gy bién mau cho san pham. Tuy nhién, diém
mau sic ciia mau dugc xir Iy ¢ ndng d6 0,1 va 0,15% 1a nhu
nhau.

Vé mui: Hanh xir 1y axit xitric & cac ndng do khac nhau
khong c6 su khac biét 10 rét vé mui, cac mau déu c6 mui thom
nhe, déc trung ctia hanh, khong con mui hang cay nhu hanh
nguyén liéu va dugc danh gia cao hon cong thirc dbi chimg.

Vé vi: Diém cam quan vé vi cia san pham ctia cong thirc
ddi chimg va cong thire xir 1y axit xitric ndng d6 0,05 va 0,10%
khong c6 su khéac biét & rét, cac mau con lai co vi tbt, dic
trung ctia hanh tim. Chi tiéu vé vi ctia san pham hanh siy &
méu duoc xir 1y axit nong d6 0,15% thap nhat, do san pham
¢6 vi hoi chua.

Nhu vay, xir Iy bang cach ngdm hanh thai 14t voi dung
dich axit xgtric nong do 0,05 va 0,10% khong lam thay doi vi
cta san pham.

Tir céc két qua nghién ctru tir bang 1 va 2 cho thy, hanh tim
sau thai lat dugc xur ly bang phuong phap ngém trong dung dich
axit xitric nong do 0,1% 1a phu hop.

Xdc dinh thoi gian xu Iy dung dich axit xitric nhdam én
dinh chit lwong hanh tim sdy

Thoi gian xu 1y 1a mot trong nhiing yéu t6 anh huong dén
kha ning 6n dinh chat luong cua hanh tim trong qué trinh so
ché. Vi vay, sau khi xac dinh dugc n6ng d0 cua dung dich axit
Xitric cAn xtr 1y chung t6i tién hanh xac dinh thoi gian xir ly
thich hop. Thi nghiém dugc tién hanh nhu bé tri & thi nghiém
2. Su thay d6i mot s6 chi tiéu chat lwong ciia cic mau hanh sau
sdy duoc trinh bay ¢ bang 3.

Bang 3. Anh hwéng cua thoi gian xi ly axit xitric dén mot s6
chi tiéu chat lwong chinh cua hanh tim sau say.

Thoi gian xir ly (phiit)
Chi tiéu

3 5 7
Do am (%) 521* 5200 5,18
Ham lugng anthocyanin (mg/100 g chét kho) — 58,2°  62,7° 63,1°
Ham lugng allicin (mg/100 g chit kho) 395,9° 4458*  446,3°

Ghi chu: trong cung mét hang, cac sb cé chiv cai gibng nhau thi khéng
khac nhau & mirc y nghia a=0,05.

Két qua bang 3 cho thdy, d6 4m cua cic mau co sy chénh
léch nhung khong dang ké, didu nay c6 thé giai thich 1a cho du
thoi gian xir Iy (ngédm) co sw chénh léch nhau dang ké tao nén
lugng dung dich tham thau vao hanh tim tuy khac nhau nhung
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chiing van ¢ dang tu do nén trong thoi gian sdy dai (15 gio)
ching s€ bi bay hoi do nhiét nén khong anh huong dén d6 am
cudi cing cua san pham. D4i voi thanh phan anthocyanln va
allicin, ham lugng anthocyanin va allicin ¢6 trong mau hanh
tim sdy tang dan ty 1& thuan v6i thoi gian xir Iy. Tuy nhién, cac
gia tri nay khong chénh léch nhau dang ké 6 mau duge xtr ly
& 5 va 7 phut, trong khi mau dwoc xir 1y trong thoi gian 3 phut
¢ gia tri thip hon nhiéu. Diéu d6 cho thay, voi thoi gian xir Iy
ngén (3 phut) muc do tham théu cua dung dich axit xitric xu
1y vao toan bd mau chua triét dé so voi thoi gian xXu ly dai hon
(5-7 phat). Diéu nay dugc giai thich 1a v6i ngudng ndng do axit
0,1% trong thoi gian 5-7 phut da tao mot gidi han pH phu hop
¢ tac dung 6n dinh toan bd lugng anthocyanin va allicin trong
céc lat hanh tim.

Pé xé4c dinh thoi gian xu ly thich hop, ching t6i tiép tuc
tién hanh danh gid chét lugng cam quan cua cac miu san phim
hanh tim sau say khi dugc xt 1y trong cac khoang thoi gian
khéc nhau. Két qua dugc trinh bay ¢ bang 4.

Bang 4. Ant'm hL’ré’ng 'cﬁa thoi gian xtr ly axit xitric trong qua
trinh so ché dén chat lwong cam quan cia san phadm hanh
séy.

Thaoi gian xir ly (phut)
Chi tiéu

3 5 7
Céu trac (1,2) 4,5 4,5 4,5°
Mau séc (1,0) 4,00 4,5 4,5
Mui (1,2) 4,6* 4,7 4,6"
Vi (0,6) 4.4 4,5° 4,20
Téng diém c6 hé sb 17,56 18,24 17,94°
Xép loai Kha Tét Kha

Ghi chu: trong cuing mét hang, cac s cé chi cai gidng nhau thi khéng
khac nhau & mrc y nghia a=0,05.

Két qua bang 4 cho thiy, cac cong thirc déu co diém danh gia
chat lugng cam quan cao, trong d6 c6 mau duge xt ly trong thoi
gian tur 5 phut dugce danh gia cao nhat (xép loai tot).

Vé cu tric va mui: Khong ¢6 sy khac biét gitta cac mau, diéu
nay cho thay axit xitric khong anh hudng dén cau trac va mui cia
hanh trong qua trinh xt ly.

Vé mau sdc: Diém mau sic ciia cac mau khong c6 su chénh
léch nhau dang ké & cac miu c6 thoi gian xir 1y 5-7 phut. Didu do
cho thiy, v6i thoi gian di dé lwgng dung dich xi Iy thim thau vao
toan bo cac lat hanh tim (5-7 phut) thi mau sic cua san phim hau
nhu chi phu thude vao gia tri pH trong thit cac 1at hanh. Nguoc lai,
v6i thoi gian xir ly ngén, céc 14t hanh chua dwgc xir ly triét dé nén
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s& tao cho san phim sau siy c6 mau sic khong dep (do mot phan
anthocyanin bi phan huy boi nhiét do va sy nau hoa do hoat dong
cua h¢ enzym PPO).

Vé mui: Hanh xu ly ¢ cac cong thic khac nhau khong c6 su
khac biét o rét vé mui, cac mau déu c¢d6 mui thom nhe, déc trung
cua hanh, khong con mui hang cay nhu hanh nguyén li¢u.

Tir céc két qua nghién ciru & bang 3 va 4 cho thiy, vai thoi
gian khao sat 5-7 phiit 14 ¢ hiéu qua on dinh chat luong v cac chi
tiéu cam quan cta san pham hanh sau sdy. Xét vé hiéu qua kinh té
chung t6i chon thoi gian xur Iy 1a 5 phut.

y4 ~
Két luan

Tir cac két qua nghién ciru thu duoc, chung toi rat ra két
luan nhu sau: Str dung axit xitric trong cong doan so ché véi
ndng do6 0,1% trong thoi gian 5 phit c6 tac dung on dinh chat
luong cho san pham hanh tim sdy. Véi ché do nay san pham
gitr dugc ham luong allicin va anthocyanin cao nhat dat lan
luot 13 445,8 mg/100 g chit kho va 62,7 mg/100 g chét kho,
dong thoi tao ra san pham hanh tim sdy c6 chat lugng cam
quan t6t nhat.

LG1 CAM ON

Cac tac gia xin chan thanh cam on Vién Ung dung Cong
nghé, Bo Khoa hoc va Cong nghé da ho tro kinh phi cho nghién
clru nay thong qua de tai ma so PTDLCN-18/20.
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Nghién ctru bao quan qua thanh long ruot do
bang mang bao goi khang khuan chira Polyguanidine

Ping Thao Yén Linh", Twong Thi Nguyét Anh, Chu Xuin Quang, Tran Hung Thuin
Trung tam Cong nghé Vit liéu, Vién Ung dung Cong nghé
Ngay nhan bai 1/7/2022; ngay chuyén phén bi¢n 5/7/2022; ngay nhén phan bién 25/7/2022; ngay chép nhan dang 29/7/2022

Tém tit:

Phwong phap bao quin qué thanh long bing cac loai mang bao géi théng minh (da dworc cai thién vé kha ning thim
nwéc, thim khi) dé cai tao moi trwdng vi khi hiu trong bao géi dwoe danh gia 1a phwong phap phi hop véi diéu
Kién co s& vét chit tai Viét Nam va cho hiéu qua tét nhat. Trong nghién ciru nay, qua thanh long rudt dé dwoc bio
quan bing mang bao géi khang khuin (LLDPE-G) ché tao trén co sé nhua polyethylene mach thing ty trong thip
(LLDPE) két hop chit khang khuén 13 polyme géc guanidine (polyhexamethylen guanidine - PHMG). Muc tiéu ciia
nghién ciru 1a xdc dinh dwgc dnh hwéng cia ty 1€ dién tich mang bao géi LLDPE- G/khdi lwrgng néng san (cm?/g);
nhiét d§ bao quan (°C) dén diéu kién can bang khi O,, CO, trong bao goi va chét lwgng dinh dudng, cdAm quan cia
qua thanh long ruét dé trong qua trinh ton trir. Két qua thuc nghiém da xac dinh dugec ty 1€ dién tich mang bao goi/
Kkhdi lwgng qua 1a 2,00 cm?/g va nhiét do bao quan thich hop la 6°C, twong @ng vdi trang thai cin bang moi truo’ng vi
khi hju ¢ nong do khi O, khoang 3,77% va CO, l1a 5,84%. Chit lwgng qua thanh long ruft dé bao quan & diéu kién
nay dwgc danh gia sau 20 ngay ton trir, hao hut khm luwgng tu nhién dat 7,86%, qua van giir dwg'c mau dé dic trung
(chl s6 a 50,55), chit kh hoa tan tong s6 (TSS) dat 14,56°Brix, ham lwgng vitamin C dat 9,72 mg/100 g va dat tiéu

chuin vé sinh an toan thuc pham vé vi sinh theo quy dinh thwc hanh san xuit nong nghiép tot (GAP).

Tir khéa: bao quan, mang khang Khuén, polyme goc guanidine, thanh long rudt dé.

Chi s6 phén loai: 4.1

Pat van de

Viét Nam la nude co6 dién tich va san lugng thanh long 16n nhat
chau A va ciing 1a nuéc xuat khau thanh long hang dau thé gii.
San lugng thanh long ¢ Viét Nam dat khoang 1,2 tri¢u tAn vao ndm
2019 va dy kién s& dat 1,7 triéu tAn vao nam 2025. Naéng suat trung
binh hang ndm khodng 22,7 tin/ha. Hién nay, lugng thanh long
Viét Nam xuat khau 16n hon rat nhiéu so véi tiéu thu trong nudc.
Thanh long dugc xuat khau sang khoang 40 quoc gia va vung lanh
thd khéac nhau. Ngoai cdc thi truong truyén thong xuat khau thanh
long nhu Trung Quoc Thai Lan, Indonesia, Malaysia, Ha Lan va
Pai Loan (Trung Qudc). Thanh long con dugc xuat sang cac thi
truong kho tinh nhu My, Y, Nhat Ban, Singapore va dang xam
nhap mot s6 thi truong méi nhu An Dy, New Zealand, Uc va Chi
Lé. San luong qua twoi ude dat 222,3 nghin thn. Qua do co thé
thiy rang, thanh long la mot loai trai cdy chu luc c6 nang sudt san
luong tot, thi truong xuat khau ciing rat rong mé [1]. Tuy nhién,
dac trung trai cay Viét Nam thudc loai nhiét doi, thém vao do thanh
long ciing la loai qua co gia tri dinh dudng cao tao diéu kién cho
cdc vi sinh vit, con trung, sdu bg phat trién gay hu hong. Do do
thoi gian bao quan s€ rat ngan néu khong su dung chat bao quan
sinh hoc, hodc bio quan bang nhing chat ma tiéu chuan cho phép,
thoi gian giit trai twoi ciing chi dugc 4-5 ngdy, con khi st dung
cong nghé, thoi gian t6i da cling chi gan 2 tuan. Theo nhu danh
gi4 ddi voi nhimg phwong phap bao quan da duoc nghién ctu va
ap dung cho bao quan thanh long thi phuong phap bao quan bang
cac loai mang bao goi thong minh (d3 duoc cai thién vé kha ning

‘Tac gia lién hé: Email: dangthaoyenlinh@gmail.com
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tham nudc, tham khi) dé cai tao moi truong vi khi hau trong bao
g61 dugc danh gid 1a phuong phap phu hop véi diéu kién co s¢
vat chat tai nu6e ta va cho hi¢u qua tot nhat. Vi véy, viéc tiép tuc
nghién ciru phét trién bao quan thanh long bang cac loai mang bao
g6i ndy véi cac tinh ning méi da dwgc phat trién 1a mot hudng di
pht hgp trong giai doan hién nay.

Gan day, LLDPE-G trén co s6 LLDPE két hop chit khing
khuén Ia polyme gdc guanidine PHMG c6 kha ning khang khuan
str dung cho bao quan nong san thyc phim da dugc ché tao thanh
cong. Qua danh gia, nhan thiy day 1a mot loai bao bi pht hop st
dung cho bdo qudn qud thanh long, boi ngoai khd nang tao moi
truong vi khi hau trong bao goi, loai mang nay con c6 thém tinh
ning khang khuan, thich hop cho bao quan cac loai rau ci ¢6 gia
tri dinh dudng cao. Tuy nhién, do mdi loai nong san s& co cudong
do ho hap khac nhau, mdi mot loai mang bao goi khac nhau lai
¢6 do thAm khi va thdm nude khac nhau, chinh vi vy, dé co hidu
qua bao quan tot nhat thi cac yéu td vé ty 18 dién tich mang bao
g6i/khdi lugng ndng san va nhiét do bao quan la nhimg yéu td can
dugc quan tam nghién ciru.

Nghién clru ndy gop phan danh gia duoc hiéu qua bao quan
ctia mot loai mang bao goi mai c6 kha ning khang khudn di dugc
ché tao thanh cong tai Trung tdm Cong ngh¢ Vat li¢u, déng thoi
2op phan kéo dai thoi gian bao quan va dam bao v¢ sinh an toan
thyc pham cho qua thanh long phuc vu tiéu dung trong nudc va
xuét khéu.
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Abstract:

The method of preserving dragon fruit with smart packaging films
(improved in terms of water permeability and air permeability)
to improve the microclimate in the packaging is evaluated as a
suitable method for these condition facilities in Vietnam and
gives the best efficiency. In this study, red flesh dragon fruit was
packaged in antibacterial packaging film (LLDPE-G) made based
on linear low-density polyethylene (LLDPE) combined with
polyhexamethylene guanidine (PHMG). The objective of this study
was to determine the effect of the ratio of LLDPE-G packaging
film area/agricultural products’ mass (cm*/g), storage temperature
(°C) to oxygen and carbon dioxide balance in the package, and
nutritional and sensory quality of red-flesh dragon fruit during
storage. Experimental results showed that the packaging film
area/fruit mass ratio is 2.00 cm*/g, and the appropriate storage
temperature is 6°C, corresponding to the equilibrium of the
microclimate at 3.77% O, gas concentration and 5.84% CO,
concentration. After 20 days of storage, the natural weight loss
reached 7.86%, the fruit still retained its characteristics (with
index a 50.55), total soluble solids (TSS) reached 14.56°Brix,
vitamin C content reached 9.72 mg/100 g. These indicators met
the food hygiene and safety standards on microbiology according
to regulations of good agricultural practices (GAP).

Keywords:  antibacterial  film,
preservation, red flesh dragon fruit.

Classification number: 4.1

Vat liéu va phucng phap nghién ciu

guanidine-based  polymer,

Nguyén vit li¢u

- LLDPE-G ¢6 kha nang khang khuan >99%, d6 day 0,04 mm;
kich tl}udc 400x300 mm (che tao tai Trung tam Cong ngh¢ Vat ligu,
Vién Ung dung Cong nghé).

- Qua thanh long su dung trong nghién cttu la thanh long rudt do
dugc thu mua tai xi Cam Linh, huyén Ba Vi, TP Ha N¢i. Thoi gian
thu hoach qua la 31-35 ngay sau khi nd hoa (khoang 80% dién tich
qua c6 mau hf”)ng dac trung). Sau thu hoach, qua dugc so ché va lya
chon sao cho c6 kich thudc va ngoai hinh ddng déu Voi trong luong
600+10 g/qua. Sau d6 dwgc van chuyén ngay vé phong thi nghiém
trong vong 2 gid, rira sach bang nudc, 1am khé tw nhién chuin bi
cho thi nghi¢m.
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Thiét bi va co sé nghién civu

- Thiét bi chinh st dung trong nghién ciru bao gdm: can phan
tich Ohauos (My); chiét quang ké Digital Refractometer PR-101
(Nhén Ban); may do O,, CO, ICA 250 (Uc) tu say Binder (buc);
tii cdy vi sinh vat cp II (Nhat Ban); ndi hdp vo trung (Nhat Ban);
may khudy tir; binh tam giac 100 ml; pipetman AHN (Bic) 100-
1.000 ul; 1, 2'Vé 5 ml; binh dinh murc lp,,SO, 100, 250 va SQO ml;
ong nghiém; ong dinh mirc 50 ml; gia dé ong nghiém; mot s6 dung
cu khac...

-Co s(f'nghién ctru: Phong thi nghiém Trung tdm Cong ngh¢ Vat
liéu, Vién Ung dung Cong nghé.

Phuwong phdp nghién ciru

Thi nghiém 1: Xéc dinh ty 18 dién tich mang bao g6i/ khdi lwong
nong san va nhiét do bao quan thich hgp cho bao quan qua thanh
long rudt do:

- Yéu t6 phi thi nghiém: d day mang bao g6i 0,04 mm, d6 4m 95%.

- Yéu t6 thi nghiém: Tir cc thi nghiém khao sat, ching t6i lya
chon dugc cac gia tri ty 1€ dién tich/khoi lugng nong san la 2 va 4
cm?/g; nhiét do bao quan 2, 4 va 6°C.

- Céc chi tiéu theo di: nong d6 khi O,, CO, trong bao goi, hao
hut khi lwong tu nhién, mau séc, TSS, Vltamln C

Thi nghiém 2: So sanh chat luong thanh long rudt do khi bao
quan trong diéu kién thich hop va diéu kién thong thuong: thanh
long rudt do duge bao quan trong dicu kién thich hop da xac dinh
dugce tur thi nghiém 1 va so sanh véi phuong phap bao quan thong
thuong ¢ nhiét do 10°C.

Phuwong phdp phan tich

- X4c dinh thanh phan khi 0,, CO, sinh ra trong bao goi bing
may do O,, CO, ICA 250 (Ue) theo phlrorng phap tinh.

- Xac dinh ty 1& hao hut khéi lwong tu nhién bing phwong phap
can, st dung can phan tich c6 d¢ chinh xac cao (0,01 g).

- Xac dinh mau sic bang may do mau Konica Minolte (Nhat Ban).

- Xac dinh ham luong TSS bing may Digital Refractometer
PR-101 cta Hang Atago (Nhat Ban) c6 dai gidi han 0-50°Brix, do
chinh xac 0,1 (theo TCVN 7771:2007) [2].

- Xac dinh ham lugng vitamin C theo TCVN 6427-2: 1998 (ISO
6557/2:1984) [3].

- Dinh lugng Coliforms theo TCVN 6848:2007 [4].

- Pinh lugng E. coli theo TCVN 7924-2:2008 [5].

Phuong phap xit Iy s ligu

Két qui thi nghiém dugc phan tich ANOVA dé so sanh sy khéc
biét trung binh gitta cac lan 13p lai trong cung thi nghiém p<0,05.
Két qua va ban luan

Sw thay dbi nong dé khi 0,va CO, trong qud trinh bio qudn

Méi loai rau qua khac nhau déu c6 cuong do ho hép khac nhau
va moi loai mang khac nhau cling c6 nhitng dac tinh tham khi khac
nhau. Vi vay, khi st dung mang LLDPE-G cho bao quan qua thanh
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long rudt do can phai tim ra duoc ty 18 dién tich mang bao g6i/khdi
luong nong san va do day mang thich hop dé tao duoc moi truong
vi khi hau trong bao géi, gitip giam cuong do ho hap cua qua ciing
nhu e ché vi sinh vét phat trién gdy hu hong dan dén ton that
trong qud trinh bao quan. Nghién ctru trude ddy da chira ring, voi
nong do khi O, 3,77% va CO, 5,84% la diéu kién CA (khi quyén
diéu chinh) t01 uu cho bao quan qua thanh long rudt do [6]. Muc
tiéu ciia nghién ctru nay la xac dinh dugc ty 1€ dién tich mang bao
g6i/khdi lvong ndng san va nhiét do bao quan thich hop dé nong
do khi trong bao goi dat gan véi gia tri mong mudn nhat. Két qua
theo ddi sur thay doi nong do khi 0,, CO, trong qua trinh bao quan
0 cac cong thire khac nhau dugc thé hién ¢ hinh 1.
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Hinh 1. Sy thay déi néng dé khi 0, CO, trong qua trinh bao quan qua
thanh long ruét dé & cac cong thirc khac nhau.

Két qua hinh 1 cho thy, xu huéng chung ¢ tit cé céc cong thire
13 ndng do khi 0, giam dan va CO, tang dan trong bao goi. Diéu nay
la do trong qua trmh bao quan, qua ho hap tiéu thy khi 0O, va thai
ra CO,. Do moi cong thirc co ty 1€ bao g6i/khdi lugng nong san va
nhiét do bao quan khac nhau nén nong do khi O va CO, ¢o trang
thai can bang khac nhau. Trang thai can bang bat dau dat dugc ¢
ngay thtr 6-7 ciia qua trinh bao quan. Trong do, cong thirc bao quan
qua thanh long rudt do vai ty 1¢ dién tich mang bao g(’)i/khéi lugng
nong san 1a 2,00 cm?/g va nhiét dg bao quan 1a 6°C cho nong d¢ khi
trong bao goi dat gin gia tri mong mudn nhat, twong mg v6i nong
d6 khi O,1a3,77% va CO, 1a 5,84%.

Sw thay doi chit luong ciia qud thanh long rugt do trong qud
trinh bdo qudn

Dé tim ra duoc ty 1¢ dién tich mang bao goi/khdi lrgng nong san
ciing nhu nhiét d§ bao quan thich hgp mot $6 chi tiéu bao gém: hao
hut khéi luong ty nhién, mau sic qua, TSS va vitamin C la nhiing
chi tiéu dugc quan tam theo ddi. Két qua duoc trinh bay & hinh 2.
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Két qua & hinh 2 cho thay:

- Hao hut khi lwong ty nhién (hinh 2A): Tén thét sau thu hoach
cua rau qua noi chung va qua thanh long rudt do noi riéng 1a do sy
hao hut khéi luong va chat luvong. Vi kho xac dinh chinh x4c sy hao
hut khéi luong do ho hép cua qua, nén hao hyt khéi luong tu nhién
thuong duoc st dung dé danh gia gian tiép sw ton that cua rau qua
sau thu hoach. Két qua hinh 2A cho théy, ty 1€ hao hut khéi luong tu
nhién cila qua thanh long rudt do ting dan theo thoi gian bao quan
& tht ca cac cong thirc. Tuy nhién, & cing mot nhit d bao quan,
néu ty 1¢ dién tich mang bao goi/khdi lugng nong san ting thi hao
hut khéi lwgng tw nhién cia qua ting. Cu thé, qua thanh long rudt
do dugc bao quan ¢ cung nhi¢t do 1a 6°C voi ty 1¢ dién tich mang
bao goi/khéi luong nong san 1 2,00 cm?/g ¢6 hao hut khdi lwgng
tu nhién sau 20 ngay bdo quan dat 7,86%. Tuy nhién ¢ cung nhiét
d6 bao quan, néu tang ty 1¢ dién tich mang bao goi/khdi lrgng nong
san 1én 4,00 cm?/g thi hao hut khéi luong cua qua Ia 11,25% sau 20
ngay bao quan.

- Mau sac cua qua (hinh 2B): Qua thanh long rudt do sau thu
hoach mau sic s& tlep tuc blen doi do van con dién ra hoat dong
song. Trong 3 chi s6 mau sic (L, a, b) chi s6 a tryc tiép thé hién
mau do cua qua thanh long rugt do, gia tri cua chi s a trén truc toa
do 1a tir -60 dén +60, chi s6 nay dat gi4 tri cang 16n thi qua cang co
mau thién vé& do. Két qua thi nghiém cho thdy, ty 18 dién tich mang
bao goi/khéi lugng nong san va nhiét do bao quan anh huong dén
su thay d01 mau sac cua qua thanh long rugt do trong qua trinh bao
quan. O tit ca cac cong thirc, chi s6 a cua qua tang dan, chimg to
mau do cua qua ting dan trong qua trinh bao quan, didu nay c6 thé
giai thich 1a do trong qué trinh bao quan qua tiép tuc chin do con
hoat dong hd hap va lugng betacyanin (cht tao mau do dic trung
cua qua thanh long) da dugc chung minh la tang theo mirc do chin
ciia qua nén chi s a cua qua tang 1én [7]. Qua dugc bao quan tai
cong thire voi ty 1¢ dién tich mang bao goi/khdi lwgng nong san la
2,00 cm?/g va nhiét d6 6°C cho sy bién d6i mau sic didn ra cham
nhét, sau 20 ngay bao quan chi s a ciia qua van dat 50,55. Trong
khi tai cong thirc ty 1¢ dién tich mang bao goi/khdi lugng ndng san
14 4,00 cm*/g va nhiét do bao quan la 6°C chi s6 a cia qua sau 20
ngay bao quan la 58,65.

- TSS: Ciing v6i su thay doi mau sic bén ngoai chat lugng dinh
dudng cua qua thanh long rudt do cting thay doi trong thoi gian
bao quan. Két qua hinh 2C cho thay, TSS clia qua ciing bién dong
khac nhau tuy vao timg cong thirc bdo quan. TSS ¢ cac cong thic
ddu tang lén tir ngdy bao quan dau tién dén ngay thir 15 do qua van
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---@--- 2,00 cm?/g; 4°C
-0 4,00 em¥/g; 2°C
- X~ 4,00 cm¥/g; 6°C

Hinh 2. Sy thay dbi chat lwong qua thanh long ruét dé trong qua trinh bao quan & cac cong thirc khac nhau.
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tiép tuc ho hip trong qua trinh bao quan, duong duoe tich ty do sy phan
giai tinh bot va thily phan hemicellulose tao thanh cac duong xilose,
manose... [8]. Pén ngay thir 20 thi TSS & cac cong thirc déu giam, duy
chi ¢6 cong thire bao quan qua vé6i ty 18 dién tich mang bao goi/khdi
luong ndng san 1a 2,00 cm?/g va nhiét do bao quan 1a 6°C 1a TSS van
tang dat 14,56° Brix. Su bién dong v& TSS cla qua co lién quan chat ché
v6i qua trinh ho hap ciia qua, co thé noi rﬁng, voi dién tich bao goi va
nhlet dd bao quan thich hop da giup ho hép cua qua dugc duy tri & muc
tt nhét han ché sy chuyén hoa gay mét céc chat dinh dudng trong qua.

- Vitamin C: Ham lugng vitamin C cua qua thanh long rudt do cling
thay d6i trong qua trinh bao quan. Trong khi ham lwgng vitamin C trong
qua & cac cong thirc déu c6 xu huéng giam vao ngay thir 15 cia qua
trinh bao quan thi ham lugng vitamin C trong qua ¢ cong thuc ty 1¢ dién
tich mang bao goi/khdi lwgng nong san 1a 2,00 cm?/g va nhiét do bao
quan 13 6°C van dugc duy tri va chura ¢6 ddu hiéu giam (hinh 2D). Do d6
c6 thé thiy ring, xu hudng bién doi him lrong vitamin C ctia qua thanh
long rudt do ¢ cong thirc nay ciing chdm hon ¢ cac cong thirc con lai.

Téng hop cac két qua thu dugce co thé két luan ring, ty 18 dién tich
mang bao goi/khdi lugng ndng san la 2,00 cm?g va nhiét do bao quan
6°C la phfl hop cho bdo quan qua thanh long rudt do. Voi diéu kién bao
g0i nay, nong do khi O, va CO, trong bao g0i ¢o thé duy tri dugc trang
thal can bang gan nhat voi dleu kién t6i wu mong muon, tuong Ung voi
ndng do khi 0, khoang 3,77% va Co, 145,84%. Nong do khi dugc duy
tri & murc tthh hop da lam chdm ho hap clia qud, gitip duy tri duogc chat
lugng dinh dudng cta qua trong qué trinh bao quan.

Xic dinh dwoc chit lwgng vi sinh ciia qud thanh long rugt do khi
bdo quan trong diéu kién thich hgp

Nhan thiy rang, bio quan qua thanh long ruot do bing
LLDPE-G tmg dung ky thuat MAP ¢ diéu kién thich hop véi ty 1¢ dién
tich mang bao goi/khdi lrgng nong san 12,00 cm?/g va nhiét do bao quan
& 6°C da tao dugc ra trong bao gbi moi truong vi khi hau thich hop dé e
ché qua trinh ho hap ctia qua thanh long rugt do khién ham lugng mét s6
chat dinh dudng khong bi mat di qud nhiéu cho hoat dong ho hap, dong
thoi viée duy tri nong do khi CO phu hop cling da tranh dugc vi¢e xay ra
tinh trang ho hap yém khi lam b1en d6i nhanh chong céc chit dinh dudng
gitip chét lugng dinh dudng ctia qua dugc duy tri tot hon so voi phuong
phap bao quan thong thuong voi d§ day bao goi va dién tich khong duge
tinh toan diéu chinh phi hop. Thém vao d6, mot dic tinh quan trong cuia
LLDPE-G chinh 12 déac tinh khang khun, dic bidt 1a kha nang giir thuc
pham duoc bao goi khong bi nhiém cac vi sinh vat gay bénh. Qua thanh
long rudt do 1a mot loai qué tuoi giau dinh dudng, chinh dic diém nay

(A) I (B) | i
Hinh 3. Qua thanh long rudt dé sau 20 ngay bao quan trong diéu kién
thwong (A) va diédu kién thich hop da xac dinh (B).

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

Khoa hoc Néng nghiép | Trong trot ws

lai 1a mot trong cac nguyén nhan lam cho ching mau bién doi hu hong
do hoat dong cua vi sinh vat. Vi vay, bén canh gia tri vé dinh dudng cua
qua sau bao quén chit luong vi sinh cua qua thanh long rudt do sau 20
ngay bao quan tiép tuc dugce kiém nghiém dé danh gia hidu qua khang
khuan ctia mang str dung trong bao g6i. Két qua dugc trinh bay ¢ hinh
3 va bang 1.

Bang 1. Chi tiéu vi sinh clia qua thanh long ruét dé sau 20 ngay bao quan.

Diéu kién Chi tiéu Két  Gidihan

bdo quén vi sinh vat Donvi qua  cho phép (GAP) Dinh gid
Thich hop da xdc E. coli CFUg 1 200 bat
dinh Coliforms ~ CFUlg 5 10 bat

E. coli CFU/g 53 200 bat
Thuong

Coliforms ~ CFU/lg 78 10 Khong dat

Vi khudn Coliforms va E. coli 1a mdt trong nhiing chi tiéu duoc
sir dung dé dénh gi4 chat lugng nudc va thyc phim. Két qua bang 1
cho thdy, qua thanh long ruét do duoc bao goi bang LLDPE-G duy
tri dugc chit luong vi sinh ddi véi 2 ching vi khudn nay sau 20
ngay bao quan. Két qua kiém nghiém ciing cho thdy chit lugng
vi sinh cta qua thanh long rudt do dép tmg duoc theo tiéu chudn vé
sinh an toan thyc phim quy dinh tai thyc hanh san xudt ndng ng-
hiép tot (GAP). Trong khi d6, qua thanh long rugt do dugce bao quan
béng mang bao goi thong thuong co chét luong Coliform khong dat
tiéu chuan vé sinh an toan thyc phim theo quy dinh GAP khi lugng
E. coli sau bao quan la 53 CFU/g con Coliforms 1a 78 CFU/g.

Két qua da bude dau chimg minh duoc hidu qua bo quan ctia mang
khang khuan LLDPE-G trong bao quan ndng san tuoi, cu thé 14 qua
thanh long rugt do. St dung LLDPE-G véi ty 1€ dién tich mang bao goi/
khéi luong nong san 1 2 cm?/g va nhiét do bao quan & 6°C gitp giam
ty 16 théi hong, duy tri gia tri dinh dudng, tiéu diét cac vi sinh vat giy
bénh thuc pham va kéo dai thoi gian bao quan ctia qua thanh long rudt
do dugce 20 ngay (hon 5 ngay so voi phuong phap bao quan lanh thong
thuong ¢ 10°C).
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Phén I, tuyén chon ching Streptomyces sp. va vi nam Trichoderma sp. doi khang vot nm
Colletotrichum sp, CCLS gy bénh kho canh, kho qua trén cay ca phé ¢ tinh Dk Nong

Nguyén B4 Tho', Trwong Minh Ngoc, D6 Thi Mai Trinh, Nguyén Pao Thanh Huong,
L& Thanh Binh, Nguyén Thi Lién, Hb Thi Nguyét, Lé Thi Huyen
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Tom tit:

Bénh than thw (Anthracnose) hay con goi la bénh kho canh, khé qua 12 mot trong nhirng bénh gy hai nghiém trong trén cay ca
phé. Phong trir bénh kho canh, kho qua trén ciy ca phé bing bién phap sinh hoc 13 giai phap can thay thé trong viéc sir dung
thudc bao vé thwe vat héa hoc. Nghlen ctru dwgre tién hanh nham tuyén chon dwoc chiing Streptomyces va Trichoderma c6 kha
nang ('101 khéng manh véi vi nam Colletotrichum sp. CC1.5 gay bénh khé canh, kho qué trén ciy ca phé. Két qua nghién ciru
da tuyén chon dwgc 1 chiing xa khuan DRYS2 ¢ kha nang doi khang cao v6i vi nAm Colletotrichum sp. CC1.5 sau 8 ngay bing
phuwong phap doi khang truc tlep va khuéch tin qua 15 thach, hi¢u qua doi khang va vong vo Kkhuén dat lin lwot 1a 71,85% va
28,63 mm; 1 chiing nAm Trichoderma PR10TS c6 hi¢u qué doi khang véi nam Colletotrichum sp. CC1.5 sau 5 ngay 1a 100%. Két
qua phan tich trinh ti gen ciia chiing xa khuin DR9S2 13 Streptomyces hiroshimensis va vi nAm DPR10T8 1a Trichoderma viride.

Tir khéa: bénh than thw, ca phé, Colletotrichum, Streptomyces, Trichoderma.

Chi 56 phin logi: 4.6

Pat van de

Ca phé (Coffea spp.) la cay trong chi lyc cua Viét Nam, du vay
san xudt ca phé dang chiu nhiéu anh huong cua dich bénh, trong do
bénh kho canh, kho qua trén cay ca phé do ném Colletotrichum sp.
gay anh huong nghiém trong dén ning suat va chat luong ciia ca phé.
Mot s6 nghién ctru da ghi nhan ¢6 nhidu loai Colletotrichum giy
bénh kho canh, kho qua trén ca phé, nhu: C. asianum, C. fructicola;
C. siamense, C. cuscutae, C. fragariae, C. theobromicola, C.
gigasporum, C. costarricense, C. queenslandicum... [1-6].

Dé han ché va phong trir bénh do ndm Colletotrichum sp. trén
cay ca phé ngudi nong dan da sir dung thude bao vé thyc vat hoa
hoc, bién phap nay ¢6 hiéu qua nhanh trong kiém soat bénh, tuy
vay bién phap nay khong bén viing, giy anh huong xau dén moi
truong va stee khoe ngudi nong dan, giam gia tri xuat khau ca phé.
Dé phat trién cdy ca phé bén viing, an toan v6i moi trudng, thi bién
phap sinh hoc dang dugc quan tam, trong d6 s dung vi sinh vt 1a
mot trong nhing bién phap hiéu qué nhat.

Nghién ctru chung xa khuén Streptomyces va ndm Trichoderma
doi khéng v6i nam bénh rat ¢o trién vong do ching déu c¢6 kha
ning tiét cac san pham hitu co khang ndm bénh [7, 8]. Nghién
cuu cua A.C.F. Soares va cs (2006) [9] da phan 1ap dugc chung
Streptomyces ¢6 kha ning d6i khang voi nam Curvularia
eragrostides va Colletotrichum gloeosporioides gdy bénh trén
cdy khoai mg. Céc chung Streptomyces phan lap ¢ Kenya da dugce
chiing minh c6 kha nang doi khang voi nam Fusarium oxysporum,
Fusarium spp. va Colletotrichum kahawae giy bénh trén cdy trong
[10]. Két qua nghién ctru vi ndm Trichoderma viride, Trichoderma
harzianum, Trichoderma longibrachyatum cia A.J. Deshmukh va
cs (2010) [11] da xdc dinh cac chung ndm trén 1a mot tac nhan
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kiém soét sinh hoc hiéu qua trong viéc quan ly bénh than thu trén
cay trong do nim Colletotrichum gloeosporioides giy ra. Dich méi
trudng nudi cdy cua ching vi nim Trichoderma pseudokoningii ¢6
hidu qua d6i khang voi nam bénh Colletotrichum capsici (65,01%),
Sclerotinia sclerotiorum (62,82%), Rhizoctonia solani (50,22%) va
Fusarium oxysporum (34,53%) [12]. Do d6, nghién ctru nham chon
lya nhing chung Streptomyces va nim Trichoderma c6 kha ning
kiém soat manh véi vi ndm Colletotrichum gy bénh kho canh, kho
qua trén ca phé da dugc thyc hién.

Doi tuong va phuong phap nghién ciiu
Déi twgng

Ching vi nam Colletotrichum sp. CC1.5 gdy bénh kho canh,
kho qua trén cdy ca phé dugc phén 1ap trén mau bénh thu nhan tai
tinh Dak Nong [13].

Céc chung xa khuén Streptomyces va ndm Trichoderma dugc
phan 1ap tir 18 mau dat thu thap tr cac vuon ca phé khoe manh va
dat tai khu vuc rung nguyén sinh Ta Dung, tinh Dak Nong.

Phwong phadp nghién ciru

Phdn lgp va sang loc cdc ching ¢6 khd ning la xa khudn
Streptomyces: Cic mau dat dugc pha loang trong nude mudi 0,85%
duoc khir tring dén cac ndng do khac nhau tir 10 dén 10, Cy
trai mau ¢ cac ndng do pha lodng trén dia petri c6 chira moi trudng
Gause-1 [14]. Nudi ¢ & nhiét d6 30°C trong vong 4-7 ngay dé thu
duoc cac khuan lac riéng 1¢. Trén mdi mau dat, khuan lac cta xa
khuén duoc céy 3lan 13p lai sang dia Petri chita méi truong Gause-1
dé lam thuan. Xac nhan dong xa khuan Streptomyces sp. dua trén
cac dc diém hinh thai va vi thé cua cac dong xa khudn phan 1ap.
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Isolation and selection of Streptomyces sp.
species and Trichoderma sp. species against
coffee berry disease by Colletotrichum sp.
CC1.5 in Dak Nong province

Ba Tho Nguyen®, Minh Ngoc Truong, Thi Mai Trinh Do,
Dao Thanh Huong Nguyen, Thanh Binh Le,
Thi Lien Nguyen, Thi Nguyet Ho, Thi Huyen Le
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Abstract:

Anthracnose is one of the serious diseases on coffee trees.
Prevention of coffee berry disease on coffee trees by biological
measures is an alternative solution to the use of chemical
pesticides. The study aims to select strains of Streptomyces
and Trichoderma with strong antagonistic ability against
Colletotrichum sp. CC1.5 fungus causing coffee berry disease.
Results revealed that an actinomycete strain DR92S showed a
high ability to antagonize Colletotrichum sp. CC1.5 after 8 days
by direct antagonism and diffusion through agar holes, with the
antagonism efficiency and inhibition zone of 71.85% and 28.63
mm, respectively. A strain of 7Trichoderma DR10T8 showed
100% inhibitory effects against Colletotrichum sp. CC1.5 after
5 days of treatment. The gene sequence analyses exhibited that
the closest genetic relationships of the actinomycete strain
DRYS2 and the fungal strain DR10T8 were Streptomyces
hiroshimensis and Trichoderma viride, respectively.

Keywords: Anthracnose, coffea spp., Colletotrichum, Streptomyces,
Trichoderma.

Classification number: 4.6

Phuong phap d6i khang truc tiép: Duoc thuc hién theo mo ta
cua D. Dhanasekaran va cs (2012) [15]. Quan sat sy hinh thanh
vung khang ném sau 4 va 8 ngay nuoi cay. Hiéu suat trc ché ciia xa
khuan dén sy phét trién cta vi ndm theo cong thirc sau:

H=R-r)/Rx100
trong d6: H 13 hiéu suat d6i khang ctia xa khudn (%); R 1a ban kinh
cta hé soi ndm dbi chiing (cm); r 1a ban kinh cta hé sgi nim trén dia
¢6 chung xa khuan (cm).

Phuong phap dbi khang gian tiép: Nudi cdy lic 100 vong/phut
chung Streptomyces trén mdi truong long Gause 1 ¢ nhiét do 30°C.
Sau do ly tam (8.000 vong/phiit trong 5 phit) dé loai bo sinh khéi thu
dich noi. Nudi cay nim bénh Colletotrichum sp. CC1.5 trong moi
truong PDA 16ng, pha loding dé dat nong do 10°CFU/ml. Hat 100 pl
dich nuoi cdy chira Colletotrichum sp. CC1.5 trai déu trén dia petri
chira moi trudng PDA. Tao nhiing giéng nho ¢6 duong kinh 8 mm.
Nho 100 pl dich nuéi cdy cac ching Streptomyces d6i khang di
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loai sinh khdi. U dia & 4°C trong 15 phit, cho dich trong gleng
khuéch tan. Sau d6 4 & nhiét do 28+2°C trong 7 ngdy cho nam
Colletotrichum sp. CC1.5 phat trién. Ching xa khuan néu co kha
nang sinh ra chat khang khuan dé tic ché Colletotrichum sp. CC1.5
s& xuét hién vong khang khuan xung quanh 16 thach. Do kich thudc
vong vo khuin xung quanh giéng.

Kich thuéc vong v6 khuan = D-d.
trong do, D 1a duong kinh vong dbi khang (mm); d 1a duong kinh
10 (mm).

Thi nghiém dugc ldp lai 3 1an d6i voi moi chung xa khuén can
chon loc.

Phan lap va sang loc cic chung co kha nang la vi ndm
Trichoderma: Céc mau dat dugc say kho ¢ 50°C trong 48 gio, sau
d6 dugc pha loang trong nude mudi 0,85% duge khu trang dén céc
nong do khac nhau tir 10! dén 10, Lay 0,5 ml dung dich pha loang
nho [€n trén dia moi truong chira moi truong PDA va u ¢ 28°C trong
72 gio. Chon nhimg tan nam roi, ¢4 hinh thai déc trung cua nam
Trichoderma cay chuyén sang moi truong PDA méi [16].

Phuong phép d6i khang trye tiép: Cay nam bénh Colletotrichum
sp. CCL.5 va cac chung vi ném T richoderma tiém nang trén 2 diém
do; xtmg nhau qua tam dia petri, cac d,lem cdy cach mép dia 1,5 cm.
boi ching 1a dia chi dugc c@y riéng nam bénh, 0 & nhiét do 2§i2°Q.
Thi nghiém g’luoc lap lai 3 1an. Theo ddi su phat trién cla nam doi
khging v&i nam bénh sau 3-5 ngay ¢ nhiét ’d(f) 28+2°C. Hjéu suat e
che cua ching vi nam Trichoderma sp. dén sy phat trién clia nam
Colletotrichum sp. CC1.5 theo cong thirc sau:

H=(R-r)/Rx100

trong do: H 13 hiéu suat d6i khang cta vi nim Trichoderma (%); R
14 ban kinh ctia hé ndm Colletotrichum sp. CC1.5 (cm); r 1a ban kinh
ctia vi ndm Trichoderma trén dia ¢6 ching vi nam Colletotrichum
sp. CC1.5 (cm).

Phuong phap dbi khang gian tiép: Nuéi cdy lic (100 vong/phut)
chung vi ndm tiém nang trén mdi truong PDA long trong 8 ngay.
Sau do ly tam (8.000 vong/phut trong 5 phut) dé loai bo sinh khoi
thu dich ndi. Nudi cdy nam bénh Colletotrichum sp. CC1.5 trong
moi truong PDA 16ng, pha lodng dé dat ndng d6 10° CFU/ml. Hit
100 pl dich nudi cdy chira Colletotrichum sp. CC1.5 trai déu trén
dia petri chita mdi truong PDA. Tao nhing giéng nhé c6 duong
kinh 8 mm. Nho 100 pl dich nudi cdy céc ching vi ndm déi khang
d4 loai sinh khoi. U dia & 4°C trong 15 phut cho dich trong giéng
khuéch tan. Sau d6 0 & nhiét d9 28+2°C. Sau 5 ngay, kha nang doi
khang dugc danh gi thong qua kich thude vong vo khuan. Kich
thudc vong vo khuan duoc tinh theo cong thirc sau:

Kich thudc vong dbi khang = D-d
trong d6: D 1a duong kinh vong doi khang (mm); d 1 dwong kinh
16 thach (mm).

Thi nghiém duoc 1dp lai 3 lan.

Pinh danh Streptomyces va Trichoderma bing phwong phdp
sinh hoc phdn tir: Chiing Streptomyces dugc dinh danh bang phuong
phép dinh danh giai trinh ty doan 16S rDNA bang cip moi 9F/1541R
[17]. Pbi v6i ndm Trichoderma duoc dinh danh bing phuong
phép giai trinh ty doan ITS1/ITS4 v6i cdp moi VOG/LS266 [18].

n



Keét qua va ban luan

Phén Idp, tuyén chon chiing Streptomyces c6 khd ning doi

khdng véi ndm Colletotrichum sp. CC1.5

Tét ca 18 mau dat 1y tir vuon ca phé khoe manh trong ving bi
bénh va mau dat ¢ rung tu nhién, da phan lap va lam thuan duoc
20 chung mang dc diém hinh thai cua Streptomyces nhu khuén lac
kho va c6 hinh dang phong xa (hinh 1).

Hinh 1. Khuan lac xa khuan trén méi trwong Gause I. (A) Khuan lac
chting PRIS2 sau 4 ngay nudi cay; (B) Chiing DRIS2 sau 7 ngay nudi cay.

Kha nang d6i khang ching vi nim Colletotrichum sp. CC1.5
cia cac ching xa khuan Streptomyces phan lap duoc xéc dinh
thong qua hi€u qua trc ché va kich thudc vong khang vo khuan
(bang 1).

Bang 1. Kha nang déi khang ndm Colletotrichum sp. CC1.5
cua moét so chiing Streptomyces phan lap.

; Do khing trye ,ﬁép - Dii khang gidn tiép
STT  Ténching Higu qudiicché  Higu qui trc ché
sau 4 ngay (%) sau 8 ngay (%) (LR sz

1 DbRISI 65,22"+1,59 62,96'+ 1,13 26,90¢'+0,71
2 DR3S3 55,56%%1,13 57,04"+ 0,56 24 477 +0,07
3 DR7S2 62,67¢11+0,49 54,07¢+ 2,34 23,63+0,70
4 DRIS2 60,67+1,13 71,85"+ 0,67 28,63"40,31
5 DRIS6 56,25¢42,17 51,85%+ 1,48 23,17¢£1,07
6 DR10S4 68,1242,54 67,41+ 0,59 27,57¢£0,28
7 DbRI11S5 53,624+0,97 43,704+ 1,22 19,47°41,77
8 DRI15S4 49,31 +3 94 474190+ 1,43 10,63%1,50
9 DBRI2S5 49,270+ 11 56,30"+ 0,59 24,33%+1,01
10 DBRI15S3 49,2712 23 41,48%+0,78 14,63°40,33
11 DbR1754 48,6142, 18 42,96 +0,21 16,90%£1,18
12 bVIS3 50,67°¢£1,32 40,74°+1,09 17,974+0,99
13 bV2S5 59,4243 07 42,96%+2,11 18,50%+0,20
14 bV4Si 52,78%%1,35 48,127+ 1,26 14,40°+0,33
15 bVES6 57,97%1,15 48,88£1,51 20,30%+0,78
16 bV10S4 50,00%¢+3,95 45,9302 65 18,93¢4+0,52
17 bV1183 44,93%+]71 45,184+ 70 19,9740,31
18 bV13Ss 45,33%+],14 46,67°£1,49 11,6340,90
19 bVI15S3 42,67+0,85 45,18+ 51 19,73%+1,22
20 bV16S2 43,06%+4,20 48,15%+0,89 16,80%£1,18

Ghi cha: trong cting mét ct, cac gia tri theo sau béi cac chi cai gibng
nhau khac biét khong cé y thong ké & mrc a=0,05 bang trac nghiém
phan hang LSD.

Tét ca 20 ching xa khuan phén 1ap dugc déu co kha nang dbi
khang v6i nam Colletotrichum sp. CC1.5, tuy nhién mirc do ddi
khéng gilta cac chung Streptomyces ¢6 sy khac biét. Két qua bang 1
cho thay, phﬁn 16n cac chung xa khuan phan lap ¢ mﬁu dét rimg c6
hi¢u qua dbi khang cao hon cac chung phan lap 6 mau dat vuon. Két
qua d6i khang tryc tiép sau 4 ngay, quan sat thiy da xuat hién vong
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khang khuén xung quanh khuan lac xa khqén, hiéu qua uc ché dat
42,67-68,12%. Sau 8 ngdy, vong khang khuan xung quanh khuan lac
rd rang (hinh 2), hi¢u qua rc ché dat 40,74-71,85%. Trong 20 chung
xa khuan dugc thir nghiém kha nang doi khang truc t1ep vOi nam
Colletotrichum sp. CC1.5, ching DRIS2 ¢6 hiéu qua dbi khang tot
nhét (71,85%), thap nhit 1 chung V1S3 (40, 74%). Két qua doi
khang duc 16 cta 20 ching Streptomyces cho thay tat ca 20 chung
phan 13p dugc déu tao ving khang ném, véi duong kinh vong vo
khuén tir 10,63 dén 28,63 mm (bang 1). Trong do, chung DRIS2 ¢o
két qua duong kinh vong khang khuan cao nhat (28,63 mm) (hinh 3).

Mit
trude dia
petri

Mit sau
dia petri

Sau 4 ngay dbi khing Sau 8 ngay déi khing

Hinh 2. Péi khang gitra ching Streptomyces hiroshimensis
DRIS2 vé&i nam Colletotrichum sp. CC1.5 trén méi trwong PDA
& 28°C theo thoi gian.

\ bC

Hinh 3. Kha nang déi khang ndm bénh Colletotrichum
sp. CC1.5 cua chung Streptomyces hiroshimensis DR9S2
béng phwong phap dbi khang gian tiép.

Tur két qua thi nghiém cho thay, PRS2 14 chiing ¢6 kha ning
d6i khang manh nhat, 1an luot 1a 71,85% va 28,63 mm. Chuing nay
duoc dinh danh dén loai bang ky thuat sinh hoc phan tir. Két qua
dién di san phim PCR cia ching xa khuan DR9S2 voi cip moi
16S-rDNA trén gel agarose cho thay xuat hién mot bang vach DNA
sang 1& rang kich thudc khoang 1,5 kb (hinh 4A), san pham PCR
nay dugc phan tich trinh ty va so sanh trén NCBI-Blast cho thay
chung xa khuin DRIS2 1a Streptomyces hiroshimensis (46 twong
ddng 100%) (hinh 4B).

100% 0.0018

0.0138

100% oo DR9S2
0.0033

griseus KACC 20084
100% 00155

0.0000

Streptomyces coelicolor NBRC 12854
00181

100%
— 0.0007

Streptomyces albus DSM 40313
00181

Bacillus subtilis IAM 12118
0.1707

(A) (B

Hinh 4. Két qua dién di san pham PCR véi cip méi 16S-rDNA va cay
phat sinh loai ciia ching xa khuan dwoc tuyén chon. (A) Két qua dién di
san phAdm PCR doan 16S-rDNA clia chiing DRIS2 (M: thang DNA 1 kb); (B)
Cay pha hé méi twong quan gitra cac ching Streptomyces bang gidi trinh tu
16S-rDNA clia ching PR9S2 va cac chiing Streptomyces tham khao.
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. Phan Igp, tuyén chon chiing vi nim Trichoderma cé kha nang
doi khang véi nam Colletotrichum sp. CC1.5 trén méi truong PDA

Két qua tir miu dit & vuon trong ca phé khoe manh va dét rimg
nguyén sinh di phan 1ap dugc 53 ching vi nim Trichoderma sp. va
sang loc, danh gia hiéu qua doi khang ctia céc ching phan lap dugc
v6i ndm Colletotrichum sp. CC1.5 bang phuong phap doi khang truc
tiép. Két qua thu nhan dwoc 15 ching nam Trichoderma c6 kha ning
dbi khang (duoc thé hién ¢ bang 2). Sau 3 ngay, tat c 15 ching ndm
Trichoderma cho hiéu qua te ché ndm gay bénh kho canh, kho qua
trén cdy ca phé & mirc trung binh dén rit cao (47,48 dén 86,56%).
Sau 5 ngdy, ndm bénh Colletochitrum sp. CC1.5 khong phét trién
duoc va bi nim Trichoderma moc bao phu 1én (hinh 5), hiéu qua doi
khang ghi nhan rat cao trong d6 ¢6 2 ching 12 DR8T6 va DR10TS
ttc ché hoan toan ndm Colletotrichum sp. CC1.5 (hidu qua déi khang
100%). Tuy nhién, trong két qua khuéch tan qua 13 thach cta cac
ching cho thay, mic du ching DRST6 6 kha nang doi khang truc
tiép cao nhung kha nang tiét cht trc ché vi ndm Colletotrichum sp.
CC1.5 khong cao két qua vong khang nim dat 11,60 mm.

Mat treeéc
dia petri

Mat sau |
dia petri

Sau 3 ngay

Sau S ngay bC

Hinh 5. Déi khang giira chiing ndm Trichoderma viride PR10T8
vé&i ndm Colletotrichum sp. CC1.5 trén méi trwdng PDA &
28°C, theo thoi gian.

Bang 2. Kha nang trc ché ndm Colletotrichum sp. CC1.5 cua
mét s6 chiing Trichoderma.

Doi khng truc tiép

- : ; DG khang gidn tié
STT Tén ching  Higu qud irc ché sau 3 Higu qud irc ché san 5 seantiey

ngiy (%) ngay (%) o
| PRITS 71744938 96,11%22,13 1690196
2 PRSTS 80234554 95,66%:0,94 20,50°422,02
3 PRST6  84,164595 100,00:£0,00 11,602,60
4 DRIOTS  86,564,80 100,00::0,00 32,8042,71
5 PRI2IT 71484549 94,03%+3,08 1893wt ] 70
6 PRISTS  63,89°44,85 §7,3044.41 2.867¢0,61
7 PRIST3S 5581831 845724517 24,63%0,55
8 DRITTA 67344752 88,33%47,21 16,10%£1,56
9 PVIT3 47484247 81,00:8,38 14,602,54
10 DV3T4 56724545 86,41%+530 1930231
11 DVST3 62,0749, 90,67+ 5,73 17,93+ 2,51
12 DVSTS 72364875 91,52:443,53 18 87422,63
13 DVIOT4 72,937,359 91,8041 1390409
14 PVIST2 76271017 95000423 30,03%1,13
15 DVITTS 71504871 94,4412 61 26,40%£0,06

Ghi chu: trong cung mét cét, cac gia tri theo sau béi cac chir cai gibng
nhau khac biét khong cé y thong ké & mirc a=0,05 bang trac nghiém
phan hang LSD.
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Tir két qua doi khang cua céc ching vi ndm Trichoderma phan
lap v6i ndm Colletotrichum sp. CC1.5, chiing t6i da chon dugc
1 chung Trichoderma c6 hoat tinh cao 1a DPR10T8 dé thyc hién
dinh danh dén loai bang k¥ thuat sinh hoc phan tr. Két qua dinh
danh vi ndm Trichoderma DPR10TS voi cdp moi ITS cho thiy, san
pham PCR dién di trén gel agarose xuit hién 1 bang vach DNA
sang va rd rang v6i kich thude khoang 1000 bp (hinh 6A). Két qua
giai trinh ty cta san pham PCR va so sanh trén NCBI-Blast cho
thdy ching vi ndm DR10TS 1a Trichoderma viride (46 tuong dong
99%) (hinh 6B).

Trichoderma viride NW537
100% 0.0074
0.0084

100% BR10T8
0.0028

0.0317

100% .00 Trichoderma C1667

0.0537

Trichoderma lor LESF552

100% 0.0086
0.0267

Trichoderma harzianum SYA F4
0.0218

o2 Fusarium oxysporum KKK 19

(A) (B)

Hinh 6. Két qua dién di san pham PCR véi cap moi ITS va cay phat
sinh loai cua chung Trichoderma dwoc tuyén chon. (A) Két qua dién di
san phdm PCR doan ITS cta chiing DPR10T8 (M: thang DNA 1 kb); (B) Cay
pha hé méi twong quan gitra cac ching Trichoderma béng gii trinh ty ITS
ctia chiing PR10T8 va céc ching Trichoderma tham khao.

Ban ludn

Kha ning d6i khang voi vi nam Colletotrichum sp. CC1.5 gay
bénh kho canh, khd qua trén cdy ca phé cua chung Streptomyces
hiroshimensis PRS2 va Trichoderma viride PR10T8 trong nghién
ctru ny cho thy ca 2 ching déu c6 kha ning déi khang v6i nhiéu
co ché. Céc chung xa khuin Streptomyces 6 kha ning canh tranh
dinh dudng noi cu tri, tiét hop chat khang sinh, cic enzyme co
kha néng phan giai thanh te bao clia ndm bénh (protease, chitinase,
cellulase [19, 20]. Chung ndm Trichoderma ¢6 co che tryc tiép lién
quan dén hiéu qua ddi khang v6i nim bénh 1a ¢ toc do phat trlen
nhanh, kha nang canh tranh dinh dudng, khong gian séng véi ndm
bénh tot [21, 22] va tiét ra chitinase, glucanase, protease, cO thé lam
pha hity vach té bao ctia ndm va ky sinh trong sgi ndm bénh [8].

Két qua hidu qua tc ché ndm bénh Colletotrichum sp. cia
chung Streptomyces hiroshimensis DR9S2 dat 71,85%, so sanh
voi cac nghién ctru khac nhu ctia DS Van Sir va Lé Minh Tuong
(2016) [23], chung Streptomyces CT10 ¢6 hidu qua wrc ché v6i ndm
Colletotrichum sp. phan 18p trén cay 6t 1a 60,73% va duong kinh
vong khang khudn dat 13,7 mm; Nguyén Thi Van va cs (2019)
[24] cho thdy, chung Streptomyces VTCC-A-69 ¢6 hiéu qua tc
ché nam Colletotrichum sp. 1a 38%; Q.G. Fadhilah va cs (2021)
[25] cho hiéu qua ddi khang cta chung Streptomyces sanyensis
v6i vi ndm Colletotrichum sp. KA dat 59,88%. Nhu vay, ching
Streptomyces hiroshimensis DRIS2 phan 1ap dugc c6 kha nang
khang Colletotrichum sp. manh hon cac chung Streptomyces sp. cua
cac nghién cuu trén dat dugce.

Két qua danh gié hoat luc khang ndm Colletotrichum sp. CC1.5
cua chung nam Trichoderma viride PR10T8 trong nghién ctru nay

L)



(hiéu qua tre ché dat 100% va duong kinh vong vo khuan 32,80 mm) co
hoat lyc cao hon trong cac bao cao cuia L.R. Shovan va cs (2008) [26],
ching Trichoderma harzianum d6i khang véi nam Colletotrichum
dematium gay bénh trén cay dau nanh dat hiéu qué 89,44%; Nasreen
Musheer va Shabbir Ashraf (2017) [27], danh gia hoat luc doi khang
ctia ching Trichoderma viride voi nim gy bénh Colletotrichum
leosporiodes trong didu kién phong thi nghiém 1a 69,79%.

Két luan

Nghién ctru di phan I4p va tuyén chon dugc 20 chung xa khuan
Streptomyces ¢6 kha ning d6i khang voi nam Colletotrichum sp.
CCL.5, trong do chung Streptomyces hiroshimensis PRS2 co
hiéu qua d6i khang va tao vong khang vo khudn cao lan luot 1a
71,85% va 28,63 mm; 15 ching Trichoderma c6 kha nang khang
ndm Colletotrichum sp. CC1.5, trong d6 ching vi ndm c¢6 hiéu
qua dbi khang va tao vong vo khuan manh 1a Trichoderma viride
(86,56-100%, 32,80 mm).

Vi két qua kha nang kiém soat manh véi vindm Colletotrichum
sp. CCL.5, ¢4 2 ching vi sinh tuyén chon duoc trong nghién ctru
nay can duoc nghién ctru sau hon vé quy trinh hinh thanh ché
pham va thir nghiém kiém soat bénh kho canh, khd qua trén ciy ca
phé & diéu kién dong rudng.
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Tép (s6): danh cho ngudn trich Ia tap chi, sach hoac cac xudt ban phdm khac (phan nay in dam).

Trang dau-trang cudi la s6 thii ty cac trang phan anh ngi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.

Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).

_ Né&u c6 mét s tai liéu tham khéo trong ciing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich

dan thém sd trang, vi du: Kitchen (1982, p.39).

Cac yéu cau khac

- Bai viét khong dat yéu cau, Toa soan khong tra lai ban thao. )

- Bai viét chi dugc dang khi phan bién nhan xet vé 9ha‘it lugng bai bao dong y cho dang.

- B&n quyén: tac gia dong y trao ban quyén bai viét (bao gbm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC

_L_L_A._L_L_A._L_L_L_d
CP®NDL W

Toan hoc va thong ké

Khoa hgc mady tinh va thong tin

Vat ly

Héa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc sy song

Khoa hoc nano

Khoa hoc tinh toan

Cac linh vic khac cta khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

. Ky thuat dan dung: k thuat kién

trdc; ky thuat xay dung; ky thuat
két cdu va do thj; ky thuat giao
théng van tai; ky thuat thuj 10i: ky
thuat dia chat cong trinh

. Ky thuat dién, ky thuat dién t, ky

thuat thong tin

. Ky thuat ca khi, ché tao may
. Ky thuat héa hoc
. Ky thuat vat liéu va luyén kim
. Ky thuaty hoc
.7. Ky thuat méi trudng
. Cong nghé sinh hoc céng nghiép
. Cong nghé nano
. K§ thuat thuc phdm va dé uéng
. Céc Iinh vuc khac ctia khoa hoc

ky thuat va cong nghé

Khoa hoc y - dugc
1. Y hoc cd s6
.2. Y hoc lam sang
.Y hoc du phong
. Dudc hoc
. Cac linh vuc khac cla khoa hoc
y - dugc

. Tréng trot
. Chan nubi
. Thay

Lam nghiép

. Thay san
. Cdng nghé sinh hoc trong néng

nghiép, thiy san
Céc linh vuc khac cla khoa hoc
nong nghiép

. Tamly hoc

. Kinh té va kinh doanh
. Khoa hoc gido duc

. Xa hoi hoc

Phap luat

. Khoa hoc chinh tri
. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong
. Lich st va khao ¢6 hoc
. Ngbn ngli hoc va van hoc
. Triét hoc, dao dtic va tén gido
. Nghién ctiu vé khu vuc va quéc té
. Céc linh vuc khac cla khoa hoc

xa hoi va nhan van
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Phit hi¢n mét s6 bénh gia cim dia trén hinh anh thu nhan tir camera bing mang 9 Identification of some avian diseases based on images obtained from a camera, by

no-ron tich chip. N .
Doan Hong Quang, Nguyén Huy Cong, Lé Héng Minh, Pham Vii Ban, Nguyén Huy
Hung, Nguyén Tuan Hung

Anh hwéng cia nhiét d va anh sang LED dén sinh tru'(mg, ham lugng sic t va
hoat tinh sinh hoc ciia sinh khoi Spirulina maxima nudi nuéc lg.

Truong Thi Chién, Nguyén Thi Hién, Mai Vi Hoang Giang, Tran Vin Quang, Vi Xuin
Tao, Tran Bao Tram

Trichoderma asperellum T10 - Chiing vi sinh tiém ning dbi khing véi ndm
Neoscytalidium dimidiatum gy bénh dom tring trén thanh long & Binh Thuén.
Lé Thanh Binh, Truong Minh Ngoc, H6 Thi Nguyét, Lé Thi Huyen

Panh gia mjt s6 hoat tinh sinh hoc ciia dich chiét Nghé tring (Curcuma aromatica
Salisb.) thu thap tai Yén Bai.

Ha Thi Dung, Phan Xuin Binh Minh, Trin Béo Tram, Nguyén Phuong Lan, Nguyén
Minh Nam, Vi Xuan Tao

HE thong dén tin hiu dwong sit sir dung cong nghé LED.
biang Quang Thach, Nguyén Ba Thi, Nguyen Quang Hai, Co Nhu Van

Thiét ké thiét bi gim sit may moc ngoai trdi c6 tich hop cong ngh¢ dinh vi chinh
xéc dng hoc thoi gian thyc (real-time kinematic).

Nguyen Bé Dat, Nguyén Hoang Long, Nguyén Qudc Hung, Lé Qudc Tuén, Trin Ha,
Nguyén Vin Pua, Hoang Si Hong

Nghién ciru phat trién hé thong xac thye khudn mit 2 yéu t6 bao mat sir dung cong
ngh¢ ma F-QR an trén thé ID bing laser 1064 nm va Al camera.

Banh Quéc Tuén, Lé Hong Minh, Luu Hoang Pat, Ngo Hai Long, Cao Khic Thién, D
Viét Hoang, Lé Van Binh

Nghién ciru phat trién hé do nhibu cwdong dd laser twong dbi bing thong rong 40
GHz sit dung bd diéu khién PID va bd xit Iy tin hiéu ESA.

Ngb Hai Long, Luu Hoang Dat, Tran Dinh Chi, D Viét Hoang, Lé Vin Binh, Cao Khic
Thién, Banh Qudc Tun

Thiét ké dong co phong n hiéu suét cao toe do 3.000 vong/phit sir dung cho quat
gi6 cuc bg trong khai théc mé him lo.
D3 Nhu' Y, D3 Anh Tuén, Lé Anh Tuén, Luu Quéc Uy

Nghién ciru va tich hop hé khiic tao mau trén bé mit kim loai sir dung laser soi
quang cong suét cao voi cAu hinh MOPA.

Tran Thi Van Anh, D Xuan Tién, Pham Chi Hiéu, Vi Vin Liéu, Giang Manh Khéi, B3
Anh Tuén, Nguyén Thi Thu Huong

Nghién citu ché tao  polyme blend khang Kkhuén tir nhira nhiét déo va polyguanidine.
Tuong Thi Nguyét Anh, Bing Thao Yén Linh, Pham Ngoc Khanh Nguyén Hoai Trang,
Poan Hoang Linh, Chu Xuan Quang, Tran Hing Thuan

Téi wu hoa cic thong so ky thuit chung cét tinh dau sa hwong Tay Giang theo
phurong phép chung 16i cudn bing hoi nuére trye tlep .
Ma Thi Bich Thao, Nguyén Phuong, Tran Ha, Nguyén Thi Hong, Vii Van Liéu

Anh huéng ciia mt sb thong s6 cong nghé dén qué trinh ché bién bot giau protein
tir kho dau Sacha inchi.

Nguyén Minh Nam, Truong Thi Chién, Bui Thi Minh Tam, Nguyén Dang Bic, Nguyén
Tién Khuong, Tién Thi Luot

Nghién ciru siv dung axit xitric trong giai doan so' ché nhim 6n dinh chit lrong san
pham hanh tim sy.

Hoang Thi L¢ Hang, Nguyén Birc Hanh, Hoang Thi Tuyét Mai, Nguyén Thi Lai, Pham
Huong Son, Nguyén Minh Nam, Pham Minh Khoa, L¢ Trung Tam

Nghién ciru bao quan qué thanh long rudt d6 bing mang bao géi khing khuin
chira Polyguanidine.
Diang Thao Yén Linh, Tuéng Thi Nguyét Anh, Chu Xuan Quang, Trén Hing Thun

Phén l3p, tuyén chon chung Streptomyces sp. va vi ndm Trichoderma sp. ddi khing voi ném
Colletotrichum sp. CC1.5 giy bénh kho canh, kh qua trén cdy ca phé & tinh Dk Nong.
Nguyén Ba Tho, Truong Minh Ngoc, P Thi Mai Trinh, Nguyén Dao Thanh Huong, Lé
Thanh Binh, Nguyén Thi Lién, H Thi Nguyét, Lé Thi Huyén
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convolutional neural networks.
Hong Quang Doan, Huy Cong Nguyen, Hong Minh Le, Vu Ban Pham, Huy Hung Nguyen,
Tuan Hung Nguyen

Effect of temperature and LEDs on the growth, pigment content and biological
activities of Spirulina maxima cultured in brackish water.

Thi Chien Truong, Thi Hien Nguyen, Vu Hoang Giang Mai, Van Quang Tran, Xuan Tao
Vu, Bao Tram Tran

Trichoderma asperellum T10 - A potential microbial strain against the Neoscytalidium
dimidiatum causes white spot disease on dragon fruit in Binh Thuan province.
Thanh Binh Le, Minh Ngoc Truong, Thi Nguyet Ho, Thi Huyen Le

Evaluation of biological activities of the extracts from Curcuma aromatica Salisb.
collected in Yen Bai province.

Thi Dung Ha, Xuan Binh Minh Phan, Bao Tram Tran, Phuong Lan Nguyen, Minh Nam
Nguyen, Xuan Tao Vu

Railway signal light system using LED technology.
Quang Thach Dang, Ba Thi Nguyen, Quang Hai Nguyen, Nhu Van Co

Designing an outdoor machinery monitoring device with integrated real-time
kinematic positioning.

Ba Dat Nguyen, Hoang Long Nguyen, Quoc Hung Nguyen, Quoc Tuan Le, Ha Tran, Van
Dua Nguyen, Si Hong Hoang

Research and development of a two-factors face authentication system using an
invisible F-QR code on ID card by 1064 nm laser and Al camera.

Quoc Tuan Banh, Hong Minh Le, Hoang Dat Luu, Hai Long Ngo, Khac Thien Cao, Viet
Hoang Do, Van Binh Le

Research and development of 40 GHz bandwidth laser relative intensity noise
measurement system using PID controller and ESA spectrum analyser.

Hai Long Ngo, Hoang Dat Luu, Dinh Chi Tran, Viet Hoang Do, Van Binh Le, Khac Thien
Cao, Quoc Tuan Banh

Design of high-performance explosion proof motor of 3,000 rpm for local exhaust
ventilation in underground mining.
Nhu Y Do, Anh Tuan Do, Anh Tuan Le, Quoc Uy Luu

Researching and integrating colour laser marking system on a metal surface using
high power fiber laser with MOPA configuration.

Thi Van Anh Tran, Xuan Tien Do, Chi Hieu Pham, Van Lieu Vu, Manh Khoi Giang, Anh
Tuan Do, Thi Thu Huong Nguyen

Research and production of antimicrobial polymer blends from thermoplastic and polyguanidine.
Thi Nguyet Anh Tuong, Thao Yen Linh Dang, Ngoc Khanh Pham, Hoai Trang Nguyen,
Hoang Linh Doan, Xuan Quang Chu, Hung Thuan Tran

Optimisation of distillation process parameters for extraction of Tay Giang citronella
essential oil by direct steam distillation method.
Thi Bich Thao Ma, Phuong Nguyen, Ha Tran, Thi Hong Nguyen, Van Lieu Vu

The influence of some technological parameters in the processing of protein-rich
powder from Sacha inchi oil pressed-cake.

Minh Nam Nguyen, Thi Chien Truong, Thi Minh Tam Bui, Dang Bac Nguyen, Tien
Khuong Nguyen, Thi Luot Tien

Research on using citric acid in the preliminary processing stage for quality stability
of dried red onion products.

Thi Le Hang Hoang, Duc Hanh Nguyen, Thi Tuyet Mai Hoang, Thi Lai Nguyen, Huong
Son Pham, Minh Nam Nguyen, Minh Khoa Pham, Trung Tam Le

Research on preserving red flesh dragon fruit by antimicrobial packaging containing
polyguanidine.
Thao Yen Linh Dang, Thi Nguyet Anh Tuong, Xuan Quang Chu, Hung Thuan Tran

Isolation and selection of Streptomyces sp. species and Trichoderma sp. species against
coffee berry disease by Colletotrichum sp. CC1.5 in Dak Nong province.

Ba Tho Nguyen, Minh Ngoc Truong, Thi Mai Trinh Do, Dao Thanh Huong Nguyen, Thanh
Binh Le, Thi Lien Nguyen, Thi Nguyet Ho, Thi Huyen Le
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