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Mt Ot phwong phap dua trén mang no-ror fic chap mat chiéu ket hop t3 ing cuwong di ligu
dé i phuc dit liéu bi thiéu trong hé t hong giam sat sirc khoe ket cdu ciu

Tran Thé Hiép", Bui Tién Thanh, Nguyén Thach Bich, Nguyén Thi Thanh Yén
Khoa Céng trinh, Truong Pai hoc Giao théng Van tdi, 3 Cau Gidy, phwong Lang Thiong, qudn Péng Pa, Ha Néi, Viét Nam
Ngay nhén bai 16/4/2025; ngay chuyén phan bién 17/4/2025; ngay nhan phan bién 28/4/2025; ngay chip nhan dang 9/5/2025

Tém tit:

Bai bao dé xuit mdt phwong phap hoc siu sir dung mang no-ron tich chip mot chiéu (1D CNN) dé khéi phuc dir liéu
dao dong bi thiéu trong hé théng giam sat sirc khoe két cau (SHM). Dir liéu dwoge thu thip tir mé hinh cau diy vang
trong phong thi nghiém dwéi dang chudi thoi gian don bién c6 cac doan bi thiéu ngiu nhién. Pé cii thién khi ning
hoc ciia md hinh va tinh téng quat, ky thuit ting cwdng dir liéu bang nhifu Gaussian dwgc ap dung trong qua trinh
huin luyén. M6 hinh dwogc danh gia bing cac chi s6 RMSE, MAE va hé s twong quan R2 Két qua nghién ctru cho
thay, mé hinh 1D CNN c¢6 kha ning trich xuit dic trung cuc bd vt trdi tir tin hiéu diu vao, dong thoi c6 toc dd huin
luyén nhanh, d9 6n dinh cao va kién tric gon nhe, rat phut hop véi cic ing dung trong méi truong thue té. Pong thoi,
viéc bo sung nhiéu Gaussian véi d 1éch chuin hop ly, gitip cai thién dang ké d9 chinh xac khéi phuc so véi mé hinh
khong ting cwong dit liéu. Phwong phap dé xuit cho thiy tiém ning g dung trong phuc hdi dir li¢u bi mit hoic
héng trong cac hé thdng SHM thuec té, gop phan ning cao d tin ciy ciia viéc phén tich va chin doan két cu.

Tir khéa: cong trinh ciu, dao dong, giam sat sirc khoe két cAu, khdi phuc dir liéu dao dong, mang no-ron tich chip
mot chiéu, ting cwdng dir liu.

Chi s6 phén logi: 1.2, 2.1

A one-dimensional convolutional neural network-based approach with data augmentation
for missing data recovery in bridge SHM systems

The Hiep Tran®, Tien Thanh Bui, Thach Bich Nguyen, Thi Thanh Yen Nguyen

Faculty of Civil Engineering, University of Transport and Communications, 3 Cau Giay Street, Lang Thuong Ward, Dong Da District, Hanoi, Vietnam
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Abstract:

This article proposes a deep learning approach that uses one-dimensional convolutional neural networks (1D CNN)
to reconstruct missing vibration data in structural health monitoring (SHM) systems. The data were collected from
a laboratory-scale cable-stayed bridge model, represented as univariate time series with randomly missing segments.
In order to enhance the model’s learning capability and generalisation, Gaussian noise-based data augmentation is
applied during training. The models are evaluated using RMSE, MAE, and R* metrics. The research results show
that the 1D CNN model demonstrates superior capability in extracting local features from input signals, while also
offering fast training speed, high stability, and a lightweight architecture, making it highly suitable for real-world
applications. In addition, incorporating Gaussian noise with an appropriate standard deviation can significantly
improve the reconstruction accuracy compared to the non-augmented data model. The proposed method has
demonstrated strong potential for recovering lost or corrupted data in practical SHM systems, thereby improving
the reliability of structural analysis and diagnostics.

Keywords: bridge engineering, data augmentation, dynamic response, one-dimensional convolutional neural network,
structural health monitoring, vibration data reconstruction.

Classification numbers: 1.2, 2.1
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1. it van de

He¢ théng giam sat suc khoe cong trinh (SHM) dong vai
tro thiét yéu trong viéc duy tri sy an toan, do tin cdy va
hiéu qua khai thac 1au dai cta cac két ciu ha tang quy mo
16n nhu cau, dap, nha cao tang va cac cong trinh dan dung
quan trong khac [1]. Bang cach tich hop cac cam bién do
dao dong, bién dang, nhiét do hodc ndi luc, SHM cho phép
thu thap va theo ddi lién tuc cac phan tng cta két cau trong
sudt vong doi van hanh. Nho do, hé théng hd tro phat hién
som cac biéu hién hu hong tiém tang, danh gia tudi tho con
lai va xay duyng ké hoach bao tri ti uvu dé dam bao an toan
chiu luc, an toan khai thac va tudi tho cua cong trinh [2, 3].

Tuy nhién, trong qua trinh van hanh thuc tién, dir liéu
thu thap tir hé thong SHM thuong dbi mat voi cac van dé
mat mat do nhiéu nguyén nhan nhu nhiu tin hiéu, 15i truyén
tai hodc hu hong cam bién [4]. Nhitng thiéu hut nay co thé
lam giam d9 tin cdy trong phan tich danh gia két cdu va anh
huéng dén hiéu qua cua cac quyét dinh ky thuat. Do vay,
viéc nghién ctru cac giai phap phuc hdi dit liéu do bi mat
tré nén cap thiét nhim dam béo tinh day du va lién tuc cia
thong tin phuc vu cho qua trinh giam sat va phan tich két
cau.

Céc phuong phap truyén thong nhu phuong phap suy
ludn thdng ké, phuong phéap biéu dién thua... da dugc st
dung [5, 6]. Mic du c6 wu diém vé tinh don gian va hiéu
qua tinh toan, nhitng phuong phap nay thuong hodc phai gia
dinh tinh tuyén tinh, hodc str dung phan phéi chuén trong dir
liéu - nhimng gia dinh khong phut hop vai ban chat phi tuyén,
phtece tap va phu thude thoi gian cua tin hi¢u dao dong trong
céc hé thong SHM [7].

Dé c6 cai nhin tong quan vé cac hudng tiép can di duoc
ap dung cho bai toan phuc hoi dir liéu chudi thoi gian, bang 1
trinh bay ddc diém, dit liéu sir dung, phuong phép tiép can
va han ché ciia mot s6 phuong phap phd bién, bao gdm ca
cac md hinh hoc may truyén thong va mé hinh hoc sau.

Trong sb cac mod hinh hoc sau, mang no-ron 1D CNN [§]
ndi bat nhd kha nang trich xuat dic trung cuc bo trong chudi
thoi gian va da dugc ap dung hi€u qua trong cac nghién
ctru gan day vé khoi phuc dir liéu SHM. Nhiéu nghién ciru
da tap trung vao viéc stt dung CNN dé phuc hoi dit liéu tai
nhiing vi tri bi mat. B.K. Oh va cs (2020) [9] ciing nhu P.
Moeinifard va cs (2021) [10] di dé xuét cac mo hinh CNN
su dung dir liéu tir cac cam bién 6n dinh dé du doan gia tri
tai cc cam bién bi 15i.

Mot hudng tiép can khac 1a khai thac mbi quan hé phi
tuyén giita cac phan g két cdu nham phyc vu cho myc tiéu
khoi phuc dir liéu. P. Ni va cs (2022) [11] d& xuat phuong
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Bang 1. So sanh cac phwong phap hoc may trong bai toan dw
doan va khéi phuc dir liéu chubi thoi gian.

Dic didm Loai dit li¢u
Phwong phap c]{inh thuong sir Cich tifpcin ~ Han ché
dung
Udc lugng Khong md hinh
HOI quy tuyen Dom gian, di Dt ligu fuyén ru'yen' Emh %ma héa du?c moi
tinh (Linear trien khai, de 0 % cac diém dir quan hé phi
. e, tinh, it nhiéu ., . FEY
Regression) gidi thich liu theo thoi tuyen va chuoi
gian dai
Hoi quy sit Tang cuong
dung thuat toan cdy quyet Dit ligu phi Tang cuong cdy  Khong tan dung
tang cuong do dinh, han ché myén, co quyét dinh, 61 duoc dic trung
dée cuc dai qué khép higu  nhiéu wu hdm mét mat  tudn ty cia chudi
(XGBRegressor)  qua
Hoi quy sit dung FOT R a1 Tang cuong cdy AP
Noin Toiwutocdd  Dir liéu 1o, T Thiéu kha nang
thudt toan tang Coa oz o quyet dinh dya _
NPT vabynhotot  giau ddc .2 o hocdic trung
cudng do doc nhe hon XGB - trén bieu do tan thi glan siu
(LGBMRegressor) ¢ sudt 5
Mang no-ron nhan Hli,):ndﬁléqchciac Eu élflil,ﬁhl Mang két nbi Thiéu kha ning
tao (ANN hogc q L p y ’, déy du, hoc lan  ghi nho thir ty
MLP) tuyen phir hl?u cam truyén ngugc thoi gian
tap bién ’
Kho huén luyén
khi @ dai chudi
C6 kha nang Ao 16n, do gap phai
Mangno-ronhdi  ghi nh trang ~ Chudi thoi Mang hoi thep vén d tiéu bién
" P . VGi bo nhé X
tiép (RNN) thai quakhtr  gian . dao ham lan
< trang thai 3
ngan han truyén ngugc
(vanishing
gradient)
Mang tich Manh trong trich
] chap mot Ap dung céc Xuét dic trung
M@}ng nfr -mr.l-fwh chidu, trich Chudi thoi kernel tich chap  cuc b ctia chudi
chap mot chieu Lo e I X s o
xuatddc trung  gianliéntuc  déhoc mau lap  thoi gian, ddc
(IDCNN) A S i R
cuc by trong theo thoi gian ~ biét hicu qua voi
chudi dir liéu dao dong

phap do gian tiép d6 vdng bang cach sir dung CNN dé hoc
anh xa giita cac phan tng két ciu khac va d¢ vong can du
doan. Y. Livacs (2022) [12] phat trién mot mo hinh hoc sau
dua trén kién triic ma hoa - giai ma tu dong (autoencoder),
két hop v6i cac két ndi bo qua (skip connections) dé tai tao
phan tmg toan truong cia két cau.

Tir goc do ti wu kién trac mang, G. Fan va cs (2021a)
[13] dé xuit mo hinh CNN véi két nbi day dac két hop voi
ky thuat bién ddi diém anh phu (sub-pixel transformation)
va dropout, gitp ning cao hiéu suit truyén gradient, dong
thoi giam do phic tap tinh toan. Mot s& nghién ctru khac,
ching han nhu G. Fan va cs (2021b) [14], 4p dung mang
CNN tién truyén hoan toan (fully feedforward CNN) v&i
cac két ndi du dé phuc héi dit liéu do bi mat. N.T.C Nhung
va cs (2024) [15] di nghién ctru phuc hodi dit liéu cam bién
trong giam sat sirc khoe két cau img dung hoc mang no-ron
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tich chap két hgp mang no-ron hdi quy. L.V. Vu va cs (2024)
[16] da nghién ctru khoi phuc dit 1iéu cho hé théng giam sat
strc khoé cong trinh cau sir dung mo hinh mang tich chap do
thi va mang by nhd ngén dai han.

Mic di mot s6 nghién ciru truée day di sir dung 1D
CNN d phuc héi dir lidu do bi thiéu trong hé thong SHM,
hau hét cac cong trinh nay tip trung vao viéc khai thac mbi
quan h¢ giira cac cam bién trong diéu kién dit liéu kha sach,
it nhiéu va thuong chua chu trong nhidu dén kha ning tong
quat hoa cia md hinh trong bdi canh dir liéu thyc té phic
tap. Bén canh do, quy trinh xir 1y dit liéu ddu vao va chién
lugc hun luyén van con twong ddi don gian, chua khai thac
triét dé cac k¥ thuat hd trg nhu ting cuong dir liéu.

Trong nghién cru nay, mot hudng tiép can moi dugce xay
dung dya trén vi¢c Kkét hop mo6 hinh 1D CNN véi chién luge
tang cuong dir liéu nham nang cao kha nang phuc hoi dir
liéu do dao dong bi thiéu trong moi truong thuc té - noi dir
lidu c6 thé bi nhidu, mat mat lién tuc hoic khong déu. Khac
v6i cac nghién ctru trude day, phuong phap duge dé xuat
dugc ap dung cho mé hinh cau ddy vang trong phong thi
nghiém, trong dé dir liéu do duoc chu dong lam nhiéu dé mo
phong diéu kién do thuc té ctia cong trinh cau that. Hudng
tiép can nay cho phép danh gia hiéu qua phuc hoi cia mod
hinh mot cach thuc tién va co kiém soat, gop phﬁn nang cao
d9 tin cay cua hé théng SHM trong diéu kién van hanh thuc
té, ddng thoi dam bao kha ning ap dung rong rii cho cac két
cAu va méi trudng do khac nhau.

2. Phuong phap nghién ciu dé xuat

Mang no-ron tich chip mot chiéu 1a mot trong nhimng
kién trac mang hoc sdu manh mé va phé bién trong viéc xur
ly dit liéu chudi thoi gian. Trong boi canh giam sat sirc khoe
két cAu, noi cac tin hiéu dao dong dugc thu thap tir cac cam
bién dé danh gia tinh trang cta két cAu, mo hinh 1D CNN
dac biét hi¢u qua nho kha nang trich xuét ddc trung cuc bd
tir chudi tin hiéu va thuc hién viéc phuc hoi dir liéu bi thiéu
v6i tbe dd huan luyén cao.

.
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Input Dense Output

Hinh 1. Cau tric mé hinh 1D CNN.
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Mo hinh duge dé xuat (hinh 1) trong nghién ctru nay
dugc thiét ké véi ba ting 1D CNN lién tiép, sir dung sd
luong bo loc giam dén tir 128 dén 64 va 32, tit ca déu su
dung ham kich hoat ReLU va dém theo tinh chat nguyén
nhéan (padding ‘causal’) nham bao toan céu triic thoi gian
ctia chudi tin hiéu. Trong nghién ctru niy, chudn hoa theo 16
(Batch normalization) dwgc ap dung giita cac ting 1D CNN
dé 6n dinh phan phdi dau ra trung gian, két hop vé6i ky thuat
loai bé ngdu nhién (Dropout) v&i ty 16 0,2 nham han ché qua
khop (overfitting). Cudi cung, ddu ra dugc lam phiang va
dua qua mot 16p hoan toan két nbi (Dense) dé dy doan truc
tiép céc bude tin hidu tiép theo. Cau triic tong quat nhu sau:

Conv1D(128 filters, kernel size=3, activation=ReLU) —
BatchNorm — Dropout(0.2)

Conv1D(64 filters, kernel size=3, activation=ReLU) —
BatchNorm — Dropout(0.2)

Conv1D(32 filters, kernel size=3, activation=ReLU) —
BatchNorm — Dropout(0.2)

Flatten — Dense(output_steps)

M hinh dugce huan luyén béng thuat toan t6i wu Adam
vé6i tbe d6 hoc (learning rate) dugc thiét 1ap 1a 0,001, cung
ham mat mat 1a sai s6 binh phuong trung binh (MSE). K¥
thuat dimg sém (early stopping) dugc 4p dung nham ngin
ngtra hién tuong qua khép, v6i tham sb patience =10. Theo
do6, qua trinh huén luyén sé ty dong dung néu hiéu sut trén
tap xac thuc khong dugce cai thién sau 10 vong huén luyén
(epoch) lién tiép, ddng thoi khoi phuc lai cac trong s6 tdi uu
dat dugc trude do. Kich thudc batch trong qua trinh huin
luyén dwoc dit 1a 64, trong khi sé epoch tdi da thiét lap
1a 1000, cho phép mé hinh c6 du kha ning hoc néu can
nhung van dam bao dimg sém khi can thiét dé tranh qua
khop (overfitting).

Céc siéu tham sé dugc lya chon thong qua qua trinh tinh
chinh c6 kiém soat, két hop giira tham khao cac nghién ctru
lién quan trong linh vuc SHM va thuc nghiém trén nhiéu
cAu hinh khéac nhau. Viéc lva chon cudi cung dua trén hi¢u
qua du doan ctia mo hinh trén tap kiém tra va tap xac thuc,
dugc danh gia thong qua cac chi sé dinh luong gdm RMSE,
MAE va R2 Pang chu y, cac gia tri RMSE, MAE va R?
dugc trinh bay trong bai 1a gia tri trung binh thu dugc tr 6
lan huén luyén doc lap cho mdi mé hinh, nhdm dam bao tinh
6n dinh va do tin cdy trong danh gia hiéu suit ciia phuong
phap dé xuat.

Mo hinh 1D CNN duogc xay dung dua trén nguyén ly
tich chap, trong do tin hiéu dau vao duge "loc" thong qua
cac bo loc (kernels) c6 kich thude cb dinh. Déi véi dir liéu
chudi thoi gian mot chiéu, tin hidu dau vao x=[x, x,.....x,]



c6 thé 1a mot day cac gia tri dao dong tai cac thoi diém khac
nhau va mdi bo loc sé& trugt qua chudi tin hiéu dé tinh toan
dic trung tai cac vi tri khac nhau trong chudi.

Cong thirc tinh dau ra y, cua phép tich chap tai vi tri t 1a:

Ve = (xxw), = X wixey (D)
trong do: x 1a tin hiéu dau vao, w. la trong s6 cua bo loc tai vi
tri i, va k 1a chiéu dai cua bo loc, x - la gia tri tin hi¢u tai vi
tri ¢+ trong chuoi tin hi€u. Sau khi tinh toan phép tich chap,
dau ra s& duoc chuyén qua mot ham kich hoat phi tuyén
(nhu ReLU), gitip ting kha ning hoc cac mdi quan hé phi

tuyén trong di liéu.
RelLU(y;) = Max (0,y;) )

Céc 10p tich chap co6 thé xép chdng dé hoc dic trung
& nhiéu mirc do. Dé ting d6 6n dinh va téc do hoi tu, md
hinh 4p dung chuin hoa theo 16 (Batch normalization)
sau mdi 16p tich chap mot chiéu (Conv1D), gitp 6n dinh
phéan phdi du ra va giam hién tugng mat/bling nd gradient
(vanishing/exploding gradient). DPong thoi, loai bo ngiu
nhién (Dropout) véi ty 18 0,2 ciing duoc sir dung nham giam
qua khop (overfitting) bang cach vo hiéu hoéa ngiu nhién
mot phan cac don vi (neurons) trong khi huin luyén. Sy két
hop gitta Conv1D, Batch normalization va Dropout giup mo
hinh vura hoc dac trung hi¢u qua, vira dam bao kha nang
khai quat tot.

Trong bai toan phuc hdi dir liéu dao dong bj thiéu trong
hé théng SHM, 1D CNN doéng vai tro nhu mdt cong cu trich
xudt dic trung manh mé tir chudi tin hiéu khong day du. Mo
hinh hoc cach nhan dién cic mau dao dong nge"ln han va mdi
quan hé 1an can trong chudi quan sét, tr d6 du doan chinh
xac cac gia tri bi mat dua trén cac dic trung da hoc.

Phuong phap duoc dé xuat co mot sé uu diém ndi bat khi
so sanh v6i cac phuong phap truyén théng va kién trac hoc
sau hién nay, cu thé:

So voi LSTM (Long short-term memory) va GRU (Gated
recurrent unit) truyén thong: Du LSTM va GRU 1a cac md
hinh hiéu quéa cho chudi thoi gian, ching doi hoi sé luong
tham s6 16n va d& gap hién tuong suy giam gradient khi do
dai chudi tang. 1D CNN tan dung kha ning trich xuét dic
trung cuc bo nhanh chong, s6 tham sb it hon, huén luyén
nhanh hon va dic biét phu hop véi dir liéu SHM - noi nhiéu
va mat mat dit liéu chu yéu xdy ra & quy md cuc bo.

So voi Autoencoder: Autoencoder cé xu hudng hoc biéu
dién tong thé toan chuoi, nén kho nam bat bién dong ngan
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han - vbn 1a dic trung cua di liéu cam bién bj thiéu cuc bo.
Trong khi d6, m6 hinh 1D CNN trong nghién ctru nay dugc
thiét ké dé tap trung vao cac ving lan can khu vyc thiéu
hut, nho d6 khoi phuc tin hiéu mot cach chi tiét va chinh
xac hon.

So véi cdc kién triic CNN khdc: Cac nghién ctru trudce
chu yéu sir dung CNN cho bai todn phan loai trang thai két
ciu hoic phat hién bét thuong. Cho dén nay, van con han
ché cac nghién ciru sir dung CNN thudn 1D dé xir Iy truc
tiép bai toan tai tao dit lidu thiéu theo dang chudi thoi gian
lién tuc, dac biét trong bdi canh du bao ngén han nhu duoc
dé xut trong nghién ctru nay.

Vé chién lugc két hop nhiéu Gaussian: Viéc thém nhiéu
Gaussian vao dit liéu huan luyén giup mé hinh hoc duoc sy
bién thién ty nhién cua tin hiéu cam bién trong méi truong
thuc té, nho d6 tang kha nang téng quat hoa va giam hién
tuong qua khop. Didu nay ddc biét quan trong trong SHM,
noi tin hiéu thuong chiu anh huéng tir nhiéu ngudn nhidu
khong kiém soat. Do 1éch chuin cua nhiéu duoc lua chon
va diéu chinh thong qua thuc nghiém, tir d6 t6i wu hiéu qua
khoi phyc dir liéu bi thiéu.

Nghién ciru nay dé xuat mot hudng tiép can hiéu qua cho
bai toan phuc hdi dir liéu dao dong bi thiéu trong SHM, véi
kién trac 1D CNN tbi wu cho viéc khai thac dic trung cuc
bo cua tin hiéu, két hop voi chién lugc tang cuong du licu
bang nhidu Gaussian. Phuong phap vira dam bao tinh hiéu
qua vé du doan, vira phu hop thuc tién voi dic thu cua dit
liéu SHM - vdn nhiéu nhidu va thiéu di liéu cuc bo.

3. Kiém tra va danh gia hiéu suat

Trong nghién ctru nay, mo hinh 1D CNN dugc ap dung
dé khoi phuc dir liéu do bi thiéu tir mé hinh cau trong phong
thi nghiém. Huén luyén mo hinh duoc thyc hién trén may
tinh chay Windows 10, st dung CPU Intel Core i7-12700F

va GPU RTX 3060 (12 GB). M6 hinh dugc xay dung bang
Python 3.10 véi céc thu vién Keras va TensorFlow.

3.1. Mé hinh cdu va div liéu do

Mot mé hinh cau day vang dai 3,5 m duoc xdy dung tai
Phong Thi nghiém DX, Truong Dai hoc Giao thong Véan tai
(hinh 2), dé danh gia hiéu qua mo hinh 1D CNN trong khoi
phuc dir liéu. Dam chinh ciia cau c6 tiét dién hinh chir nhat
v6i kich thude 0,12x0,005 m. Thap cau dugc thiét ké theo
dang chir “A” voi chiéu cao dat 1,6 m va duogc lién két cung
v6i nén mong thong qua cac bu 16ng c6 duong kinh 10 mm.
Hai du cta dam chinh dugc gbi d& bang cac lién két dang
10 xo0 va dugc c¢b dinh xudng nén bing céac tru cdu. Cac try
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Hinh 2. M6 hinh ciu trong phong thi nghiém.

Gia tri
228

1000 1100 1200 1300 1400 1500
Thei gian
Hinh 3. Mét phan cla gia téc (m/s?) do dwoc trong phong thi
nghiém.

cdu ciing duoc lién két cimg voi nén mong thong qua cac
bu 16ng c¢6 dudong kinh 10 mm. Céc cam bién gia téc PCB-
353B34 dugc lap dit dé ghi nhan dao dong (hinh 3), dit lidu
thu bang hé CompactDAQ véi module NI-9234, kich thich
dao dong bang bua tay va xir Iy qua MATLAB/LABVIEW.

Nhim ting tinh phong phu cho tap dit liéu huin luyén
va nang cao kha nang khai quat cia mo hinh, nghién ctru ap
dung k¥ thuat ting cudng dir liéu bang cach bo sung nhidu
Gaussian. Cu thé, do léch chuan cua dit liéu géc duoc st
dung dé diéu chinh cuong do nhiéu. Nhiéu duoc tao ra tir
phéan phéi chuén, sau d6 duoc cong truc tiép vao tin hiéu
dau vao dé tao thanh dit liéu ting cuong.

Phuong phéap ndy giup tai hién cac diéu kién do dac
trong thuc té, noi dir lidu thuong bi anh hudng bsi nhiéu
ngau nhién va sai s6 tir thiét bi cam bién. Viéc huin luyén
mo hinh véi dir liéu c¢6 nhiéu gitp hé théng hoc duoc cac
dac trung 6n dinh va it bi anh huéng boi nhiéu loan, tir d6
cai thién do chinh xac va d¢ tin cay trong cac tac vu du bao
chudi thoi gian trong méi truong thuc té.

Xét tin hiéu gbc x = [x,x,...x ], ky hiéu € ~ N(0,0°)
1a nhidu Gaussian c6 trung binh bang 0. Trong d6, do léch
chuén o ctia nhidu duoc xac dinh theo mirc d6 bién dong cua
tin hiéu ban dau, duoc thiét lap theo ty 1& nhu sau:

o =a X std(x) 3)
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Do Iéch chuan cua tin hiéu goc duoc tinh nhu sau:

std(x) = /% m L (x— %)2 4

trong do: a 1a muc do nhidu, ¥ 1a gia tri trung binh cia tin
hiéu. Tin hiéu sau khi dugc tang cuong, ky hiéu x' dugc xac
dinh nhu sau:

4

X =x + € (5)

Sau khi duoc ting cudng bang cach bo sung nhiéu, tap
dir liéu dao dong dwoc sir dung dé huan luyén mo hinh nhim
tang kha nang thich ing v6i méi truong cd nhidu va tinh bat
dinh cao. Dir li€u nay dugc chia thanh ba phén riéng biét:
tap huén luyén, tap xac thuc va tap kiém tra, theo ty 1& lan
luot 1a 70, 15 va 15%. Trong mdi tap, dir lidu tiép tuc duoc
xir 1y dé tach thanh hai thanh phan: dau vao X va nhin muc
tiéu y, phuc vu cho bai toan khdéi phuc dir liéu dao dong.

3.2. Ddnh gid higu sudt mé hinh

Trong nghién ctru nady, mot mo hinh 1D CNN duoc xay
dung nham giai quyét bai toan khoéi phyc dit liéu dao dong
bi thiéu, thu thap tir mo hinh cau day ving quy mo phong
thi nghiém. Dé danh gia hiéu suat du doan ctia mo hinh mot
cach dinh lugng, ba chi sb phé bién duoc su dung dé do
ludng do sai 1éch gilra gia tri du doan ¥; va gia tri quan sat
thuc té . Céc chi s6 nay dugc dinh nghia nhu sau:

Sai s6 can béc hai trung binh (RMSE):

1< (6)
= |—= . —9.)2
RMSE "Zl D)
Sai s tuyét d6i trung binh (MAE):
n
_1 5 (7
MAE =25 Iy~
=1
Hé sb xac dinh (R?)
Yy i —9)?
RE=1-Z2E1 1 T ®)
s i —y)?

trong d6: ¥ 1a gia tri trung binh cua cac quan sat thyc té va
n 1 sé lwong mau. Gia tri RMSE va MAE cang thap cho
thidy mo hinh du doan cang chinh xéc. Trong khi d6, hé sb
R? cang cao cho thay mé hinh phu hop tét hon voi dit liéu
thuc té.

Dé danh gia tic dong cua dir liéu huan luyén duoc ting
cudng bang nhidu dén hiéu suit cia mé hinh, cac mé hinh da
duoc huan luyén voi dit liéu duoc bd sung nhiéu Gaussian &
nhiéu murc d06 khac nhau: 0, 3, 5, 10, 15, 20 va 25% d6 léch
chuin. Hiéu suét cua cic mé hinh duogc so sanh thong qua
ba chi s6: RMSE, MAE va h¢ s6 xac dinh R? dugc thé hi¢n
trong cac biéu dd ¢ hinh 4, 5 va bang 2.
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g*ggggg Hinh 4 Vé’béng 2 cho~ thiy, mé hinh dat RMSE=0,003(34
0.00300 voi dir liéu goc (0% nhicu). Pang chu y, khi 4p dung nhicu
000250 ‘\"*\.’//‘ nhe (3-10%), hiéu sut dugc ci thién 1 rét, voi RMSE thép
o e g Y O O O e o == nhat 12 0,00231 va MAE thép nhit 12 0,00141 tai mic nhiéu
0,00100 10%. Hinh 5 va bang 2 cho thay, chi s0 R? cling tang tur
N T I 0,7897 (0% nhiéu) 1én 0,8798 (10% nhiu), cho thdy kha

SR A R nang khai quat héa dugc cai thién. Tuy nhién, khi mirc nhiéu
—e—RMSE of 1D CNN Model  —e—MAE of 10 CNN Model vuot quéa 15%, cac chi sd hiéu sut bat du suy giam. Két qua

nay cho thay, viéc ting cuong dit liéu bang nhidu Gaussian
Hinh 4. So sanh RMSE va MAE giira cac mé hinh cé6 mic dé nhiéu & mtc vira phéi giﬁp cai thién do chinh xac va tinh 6n dinh
khac nhau. , A s Cox )
cua mo hinh, trong khi nhiéu qua l6n gay hiéu Gng ngugc.

Nhirng phat hién nay c6 ¥ nghia thuc tién quan trong ddi véi

2;:2 céc hé thong giam sat sirc khoe két cau cau, noi dit lidu thu
0,860 nhan tir cam bién thuong khong tranh khoi bi anh hudong boi
0,840 nhiéu va sai s6 do luong. Viéce lya chon mirc taing cudong phu
0,820 hop 14 can thiét dé can bang giita tinh khang nhiéu va do 6n

23:2 dinh trong qua trinh huén luyén mé hinh hoc sau.
0,760 DBuong cong méat mét huin luyén va xac thuc, dugc do
RO P bing sai s6 binh phuong trung binh (MSE) ciia hai mé hinh
& & & & & & ¢ khong c6 va co ting cudng dir liéu bang nhidu 10% d6 léch

—— R20of 1D CNN Model chuén, dugc trinh bay trong hinh 6.

Hinh 5. So sanh R? giiva cac mé hinh cé mirc dé nhiéu khac nhau. Nhu thé hién trong hinh 6, mé hinh dé xuit 1D CNN c¢6

Bang 2. Téng hop két qua cac chi sé danh gia cac mé hinh véi  tang cudng dit liéu cho két qua vugt trdi hon so véi mo hinh
mtre d¢ nhieu Gaussian khac nhau. khong c6 tang cuong dit liéu ¢ cé giai doan huan luyén va
kiém tra. M6 hinh dat gi4 trj mat mét thap hon, hoi tu nhanh

'''' hon va duy tri d6 6n dinh huan luyén cao hon. Can luu y

Chisédann M dd ting cuomg dit ligu bing bd sung nhitu Gaussian

gia

0% 3% 5% 10% 15% 20% 25% M £ A ~ , c~ , A 13
’ ’ ’ ’ ’ ’ ’ rang, sO epochs huan luyén khac nhau giira cac mé hinh do
RMSE 000304 000262 0.00254 000231 00046 0.00275 00035 4p dung k§ thudt dimg sém (early stopping), nhim ding
MAE 000178 000157  0,00153 0,00141 000150 000166 000182  hudn luyén khi mat mat ki€ém tra khong con cai thién, tir d6
"""""" dam bao moi moé hinh dugc huan luyén véi s6 epochs toi uu
R? 0,7897 0,8436 0,8534  0,8798  0,8642  0,8278  0,7907 o, . B ,
va tranh hién tugng qua khop.
Train Loss (Log Scale) Validation Loss (Log Scale)
—— Model without data augmentation —— Model without data augmentation
—— Model with data augmentation 10-1 —— Model with data augmentation
1071 4
B g o2l
2 21w
10—3 4
1073 4
6 Zb 4‘0 6‘0 Eb 160 12‘0 6 Zb 4‘0 GID Sb 160 lé()
Epochs Epochs

Hinh 6. Mat mat MSE trong qua trinh huan luyén trén tap di liéu huan luyén (training) va tap dir liéu xac thwc (validation).
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Hinh 7 va hinh 8 trinh bay sy so sanh két qua khoi phuc
tin hi¢u dao dong gifta m6 hinh 1D CNN trong hai truong
hop: c6 va khong ap dung k¥ thuat ting cuong dit liéu. Truc
hoanh biéu thi cac budc thoi gian, trong khi truc tung thé
hién gia tri gia toc dao dong (m/s?). Pudng mau xanh nét lién
dai dién cho tin hiéu thuc té (Actual), con duong mau do nét
dut 1a tin hi€u dugc khoi phuc boi moé hinh (Reconstructed).
Cung mot tap di liéu dugce su dung trong ca hai truong hop
nhiam dam bao tinh nhit quan va kha ning so sanh tryc quan
giita cac két qua.

— Tin hiéu thyc ¢

=== Tin higu dugc khdi phyc boi mé hinh

ong

dao d

A
oc

0.00

-0.02

4 tri gia t

Gi

-0.04

Budc thoi gian
Hinh 7. Tin hiéu dao dong thwc té (Actual) va tin hiéu khéi phuc
(Reconstructed) str dung mé hinh 1D CNN (khong cé tang cwéong
div liéu).

—— Tin hi¢u thyc &
=== Tin hi¢u dugc khéi phuc boi mé hinh

0.00

-0.02

Gi4 tri gia toc dao djng

-0.04

0 10 2 ) % 50
Buéc thoi gian
Hinh 8. Tin hiéu dao dong thwc té (Actual) va tin hiéu khéi phuc
(Reconstructed) st dung mé hinh 1D CNN (c6 tang cwong div
liéu).

Bang 3. So sanh hiéu suat mé hinh dé xuat 1D CNN véi cac
phwong phap héi quy va hoc sau.

Mo hinh dénh gi4 Kihitu RMSE  MAE R
LinearRegression A 0,002660  0,001552  0,816325
XGBRegressor B 0,003213  0,001632  0,766892
LGBMRegressor © 0,002894  0,001561  0,812039
MLP (or Dense) D 0,002717  0,001498  0,833750
RNN E 0,002677  0,001571  0,338667
Ma hinh dé xuat 1D CNN F 0,002310  0,001414  0,879782
So sanh 1D CNN voi LinearRegression (F-A)YA  -13,1% -8,9% 7.8%

So sanh 1D CNN véi XGBRegressor (F-ByB  -28,1% -13,4% 14,7%
So sanh 1D CNN véi LGBMRegressor (F-CyC  -202% -9,5% 8,3%

So sanh 1D CNN v6i MLP (F-DYD  -15,0% -5,6% 5,5%

So sanh 1D CNN v6i RNN (F-E)YE  -13,7% -10,0% 4,9%

JHOAHOC . -

Két qua cho thay, ca hai mo hinh déu c6 thé xap xi hop
Iy tin hiéu do dugc. Tuy nhién, mé hinh dé xuat 1D CNN c6
tang cuong du ligu thé hién sy phu hop vuot trdi voi tin higu
thuc so voi mo hinh khong c¢6 tang cuong dir liu. Cu thé,
mo hinh nay khéi phuc chinh x4c hon ca bién d¢ 1an dang
song cua tin hiéu dao dong.

Béang 3 trinh bay két qua danh gia hiéu sut cia mo
hinh 1D CNN d& xuét so v6i cac mo hinh hdi quy va
hoc sau, gdom: Linear Regression (hdi quy tuyén tinh),
XGBRegressor (thuat toan hdi quy XGBoost - Ting cuong
do6 déc cuc dai), LGBMRegressor (thuat toan hoi quy
LightGBM - Tang cuong do doc nhe), MLP (Mang no-ron
truyén thang nhiéu 16p) va RNN (Mang no-ron hoi tiép) trén
tap kiém tra. Két qua cho thay, mo hinh dé xuat 1D CNN
dat gia tri RMSE, MAE thép nhat va hé sé xac dinh R? cao
nhit (RMSE=0,002310, MAE=0,001414, R2>=0,879782),
cho thiy do chinh x4c va kha ning téng quat vuot troi. Cu
thé, so voi Linear Regression, 1D CNN gitip giam RMSE
va MAE lan luot 13,1 va 8,9%, dong thoi cai thién R2
thém 7,8%. M6 hinh ciing cho thdy, muc cai thién dang
ké so v6i cac thudt toan hoc may nhu XGBRegressor va
LGBMRegressor, cling nhu cac mé hinh hoc sau nhu MLP
va RNN. Pic biét, khi so voi RNN - mot mé hinh phd bién
trong xir Iy chudi thoi gian - 1D CNN van cho két qua tot
hon véi RMSE giam 13,7% va R? ting 4,9%. Nhiing két qua
nay khang dinh tinh hiéu qua ciia mé hinh dé xuat 1D CNN
va tang cuong dit liéu trong bai toan khoi phuc dir li¢u dao
dong trong h¢ théng SHM.

4. Két luan

Nghién ctru nay da chimg minh rang viéc ap dung mang
no-ron tich chap mot chiéu 1a mot hudng tiép can hiéu qua
va phu hop cho bai toan khoi phuc dir liéu dao dong theo
chudi thoi gian trong cac hé thong giam sat stic khoe két
cu. M6 hinh 1D CNN cho théy, kha ning trich xuét dic
trung cuc bo vuot trdi tir tin hiéu dau vao, déng thoi ¢ toe
d6 huén luyén nhanh, do on dinh cao va kién trac gon nhe -
rat phit hop vdi cac ing dung trong méi trudng thyc té, noi
dir liéu thuong bi gian doan hodc nhiéu loan.

Vé mat hoc thuét, nghién ctru da dong goép mot quy trinh
xay dung md hinh hoc sdu chuyén bi¢t cho bai toan khoi
phuc dit liéu mét mat trong SHM, dong thoi 1am 16 hiéu qua
cua viéc tang cuong dir liu béng nhiéu Gaussian. Cu thé,
két qua cho thiy, viéc bo sung nhidu vdi mic hop 1y co thé
cai thién déng ké hiéu suit du doan va kha ning khai quat
héa cua mo hinh, tir d6 nang cao dg tin cay trong moi truong
dir liéu thuc.



V& mit han ché, nghién ctru nay maéi chi dugc thuc hién
trén dir liéu dao dong thu thap tir md hinh cau trong phong
thi nghiém va chua xem xét truong hop st dung thong tin
tir nhiéu cam bién khac nhau dé hd tro khdi phuc dit liéu bi
thiéu ctia mot cam bién cu thé.

Trong tuong lai, cAc hudng nghién ciru mé rong co thé
bao goém:

@) Trién khai va danh gia md hinh trén dir liéu thuc dia
tir cac cong trinh ngoai thuc té;

(2) M& rong sang cac loai cong trinh khac nhu dap thuy
dién, nha cao tang hodc cong trinh cong nghiép;

(3) Tich hop thong tin tir nhiéu loai cam bién khac nhau
dé cai thién do chinh xac va kha ning thich tng ctia mé hinh
trong diéu kién giam sat da chiéu.

Ngoai ra, viéc két hop 1D CNN véi cic kién tric tién
tién khac nhu encoder-decoder hodc attention mechanism
cling 1a mot hudng nghién ciru hira hen nhiam nang cao hiéu
qué khoi phuc dir liu trong cac hé thong SHM phrc tap.

Nghién ctru nay duoc tai trg boi Truong Pai hoc Giao
thong Van tai trong dé tai ma s6 T2025-CT-018. Cac tac gia
xin tran trong cam on.
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Mo lién hé giita thoi gian phuc hoi dién méi va tinh chat ap dién
cua h¢ vatligu Ba, Ca Zr, Ti O

09 3
Nguyén Vin Khién', Vii Thi Kim Lién>3, Chu Thi Anh Xuan', L6 Thi Hué', Pham Hoai Linh?,
Nguyén Thi Ngoc Anh*, Nguyén Vin Quang®, Nguyén Vin Dang', Lé Tien Ha"
"Truong Pai hoc Khoa hoc, Pai hoc Thai Nguyén, phuwong Tan Thinh, TP Thai Nguyén, tinh Thai Nguyén, Viét Nam

2Vién Nghién ciiu Ly thuyét va Ung dung, Pai hoc Duy Téan, 1 Phing Chi Kién, phuong Nghia Pé, quan Cau Gidy, Ha Néi, Viét Nam

3Khoa Khoa hoc Ty nhién, Pai hoc Duy Tan, 254 Nguyén Van Linh, phwong Thac Gidn, qudn Thanh Khé, TP Pa Ndng, Viét Nam

*Vién Khoa hoc Vat liéu, Vién Han ldm Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quéc Viét, phuwong Nghia Do, qudn Cau Gid)/, Ha Noi, Viét Nam
’Khoa Hod hoc, Truong Dai hoc Su pham Ha Néi 2, 32 Nguyén Van Linh, phwong Xuan Hoa, TP Phuc Yén, tinh Vinh Phic, Viét Nam
Ngay nhén bai 4/4/2023; ngay chuyén phan bién 7/4/2023; ngay nhan phan bién 29/4/2023; ngay chip nhan dang 3/5/2023
Tom tit:

H¢ vat li¢u Ba,_ CaxZr, Ti, 9O3 (BCZT) (véi x=0,075-0,175) dugc ché tao bing phwong phap phan ing ran & nhiét do nung thiéu
ket 1450°C trong 4 gio. Ket qué phén tich cau tric bang gidn do nhiéu xa tia X (XRD) cho thay, trong h¢ vt li¢u cung ton tai cdc
cau triic pha khac nhau ciia BCTZ dién hinh. Khi i ty 1€ pha tap Ca téng trén 17,5% thi Xuét hi¢n thém pha cu tric CaTiO , trong
mau vat lidu. Két qua phan tich tré khang vao tin s0 trong pham vi 100-2,5 MHz ¢ nhiét dj phong va thoi gian phuc h01 dién
moi ddi véi tit ci cac mAu & dang hinh dia va hinh tru cho thiy tré khang, thoi gian phuc hdi di¢n mdi c6 xu hwéng giam khi ty
1¢ Ca tang lén. Két qua nay cho théy, su thay thé ciia ion Ca?* vao vi tri Ba®* dnh hwéng dang ké den thoi gian phuc hoi dién moi
va tinh chit ap dién ciia cic mAu BCZT. Céc dic tinh p dién da dwogc cai thién va tdi wu héa & nong do pha tap 15% Ca, trong
do thoi gian phuc hoi dién méi co gia tri nho nhét. Moi quan h¢ giira thoi gian phuc hoi dién m6i va tinh chit 4 ap dién dwoc phat
hién ¢6 lién quan dén sw cing ton tai ciia cac pha cAu tric trong viing bién pha hinh thai dwoc chirng minh bing két qua XRD.

Tir khod: gian d nhiéu xa tia X, thoi gian phuc hdi dién moi, tinh chit ap dién.

Chi s6 phin logi: 1.3,1.4,2.5

Correlation between dielectric relaxation time and piezoelectric property in Ba,_Ca Zr, Ti 0,
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Abstract:

The Ba, Ca Zr, Ti O, (BCZT) material system (with x=0.075-0.175) was fabricated by the solid-state reaction method at a
smterlng temperature of 1450°C for 4 hours. The results of structural analysis by X-ray diffraction (XRD) showed that different
phase structures of typical BCTZ materials coexist in the material system. When the Ca doping ratio increased above 17.5%, an
additional CaTiO, structural phase appeared in the material sample. The results of impedance analysis at frequencies in the range
of 100-2.5 MHz at room temperature and dielectric relaxation time for all samples in both disc and cylindrical shapes showed that
the impedance and dielectric relaxation time tended to decrease as the Ca ratio increased. These results showed that substituting
Ca* ions in place of Ba?* ions significantly affected the dielectric relaxation time and piezoelectric properties of BCZT samples. The
piezoelectric properties were improved and optimised at 15% Ca doping concentration, where the dielectric relaxation time had
the smallest value. The relationship between the dielectric relaxation time and piezoelectric properties was found to be related to

the coexistence of structural phases in the morphological phase boundary region as demonstrated by XRD results.

Keywords: dielectric relaxation time, piezoelectric property, X-ray diffraction.
Classification numbers: 1.3,1.4,2.5
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1. it van de

Tinh chat ap dién 16n cua h¢ vat lieu Pb(Zr, Ti)O,
(PZT) tim thiy & quanh ndng do x=0,45-0,48 duoc cho 1a
¢6 sy xudt hién ctia bién pha hinh thai (MPB), trong d6 hai
pha sit dién c6 céu trac t¢ dién va mat thoi cung ton tai
[1, 2]. Gian dd pha cua PZT duoc dua ra boi B. Jaffe va
cs (1971) [1] da dugc chap nhan rong rdi trong nhiéu nim
cho thdy, MPB ¢ ty 1¢ nguyén tir Zr/Ti~53/47 trong khoang
nhi¢t d phong (10-370°C). Sau d6, B. Noheda va cs (1999)
[2], sir dung nhiéu xa dién tir 4o phan giai cao da phat hién
ra sy ton tai ctia pha don ta trong hop chat PZT tai MPB ting
v6i thanh phan x=0,48. Sau do, su ton tai ciia pha don ta da
dugc chimg minh trong mot s6 hop chit co ndng d6 pha tap
gan MPB [3, 4]. Nguoi ta di chi ra rang, viéc ting cudng
cac tinh chat ap dién khi trong vat liéu ton tai MPB, trong
d6 ¢6 sy chuyén pha cau trac giita pha tr dién va pha mat
thoi thong qua pha don ta. Do trong céu triic don ta khong
¢6 truc ddi ximg, cc vecto phan cyc sit dién co thé quay dé
dang giira cac truc phan cuc cia céac pha tir dién va mat thoi
[1]. M6 hinh nay di cung cip mot 10i giai thich sau sic cho
cac dic tinh 4p dién ndi bat trong PZT [2, 3], BZT-xBCT [5-
8], BST-xBCT [9], BNT-BT-BKT [10] va KNN [11].

Trong ving MPB, do sy cling ton tai ctia cac pha ciu
trac khac nhau, cdu trac tinh thé xodn va bién dang co thé
xay ra, dan dén rdi loan cuc bd. Rbi loan cuc bd va canh
tranh pha trong MPB c6 thé lam thay ddi hinh dang cia
mién sét dién, tir 46 c6 thé 1am thay ddi tinh linh hoat cia
vach domen sét dién, anh huong dén dap tmg dién moi va
thoi gian phuc hdi dién méi cua vat lidu. Trong nghién ctru
truge day [12, 13], ching t6i di tim hiéu mdi quan hé giira
thoi gian phuc hoi dién méi va tinh chét ap dién trong hop
chét cua BaTiO, pha tap Ca (BCT). Trong BCT, thoi gian
phuc hdi dién moi giam khi néng d6 Ca Ién to1 14,8%, sau
d6 tang 1én khi ndong d6 BCT cao hon, trong khi hing sé ap
dién d,, thé hién xu hudéng nguoc lai va dat cuc dai ¢ néng
d6 Ca 14,8%. Sy phu thudc cua thoi gian phuc hdi dién moi
vao ndng do Ca dugc suy doan 1a két qua ciia su bién dang
mang cuc by gay ra bdi su bién ddi cAu truc phu thudc vao
ndéng do Ca [13]. Do d6, mdi quan hé giira thoi gian phuc
hdi dién moi va cac thong sé ap dién co thé dugc quy cho
su canh tranh pha trong BCT. Mdi twong quan nay trong
hé théng ap dién don I¢& co thé duogc ap dung trong cac h¢
thdng ap dién phirc tap khac. Theo hiéu biét cua chung toi,
loai mdi quan hé nay vin chua dugc nghién ciru va béo céo
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day du. Do d6, dé hiéu rd hon vé mbi quan hé giita thoi gian
phuc hoi dién mbi va tinh chat ap dién, chung toi da nghién
clru cac tinh chat nay trong hé vat liéu BCZT véi x thay d6i
quanh gid tri 16n nhét cta tham sb ap dién d,, sau nghién ctru
trude day cua ching t6i [13]. Nhu mong doi, két qua cho
thdy mdi quan hé twong tw nhu thu dugc trong hé BCT. Két
qué cua ching t6i goi ¥ mot phuong phép thuan tién mai dé
udce tinh cac dac tinh ap dién cua vat licu ap dién.

2. Thuc nghiém

Heé vat liéu BCZT dugc ché tao bang phuong phap phan
tmg pha rin. Hoa chit ban dau duogc sir dung cua Hing
Merck, gém BaCO,, CaCO, va TiO,, c6 do sach 99,9%. Cac
hoa chit dugc can theo dung hop phin va nghién tron trong
dung méi con, sau d6 nung so bd & 1200°C va nung thidu két
& 1450°C trong 4 gio. Sau d6, mau duge xur ly dé dem di do
va khdo sat cdu trac cling nhu cac tinh chét cua vat liéu. CAu
tréic tinh thé cua vat liéu dugc nghién ctru dya trén may do
XRD (D500-SIEMENS) véi birc xa Cu Ko (A=1,5406 A).
Tinh chat dién méi va phd cong huong tré khang duoc do
trong dai tan tir 0 dén 11 MHz bang may phan tich tr& khang
HP 4192A va LCR 3532 Hioki. Céc tham sb ap dién dugc
tinh toan trén pho tré khang cong huéng sir dung tiéu chuin
ap dién IEEE 176-1987.
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Hinh 1. Gian d6 nhiéu xa tia X ctia hé mau Ba,,CaZr,.Ti O,
Hinh 1 1a gian d6 nhidu xa XRD cua hé mau BCZT da
ché tao duoc. Két qua XRD cho thay, khi nong d6 x<0,15 tat
ca cac dinh déu dic trung cho cau trac perovskite da tinh thé
dién hinh cta hé mau BCZT, khong c6 bat ky pha tap chat
thr cdp nao. Piéu nay ching t6, khi ndng do x<0,15 Ca da
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thay thé cho Ba trong mang nén cua vt liéu. Khi nong do
Ca tang 1én dén 0,175 thi xuat hién thém pha CaTiO, dugc
danh dau (*) trén gian do. Gian d6 XRD con cho thdy, khi
tang dan ndng do Ca thay thé cho Ba c6 su tach dinh nhidu
xa (thé hién trén hinh phong to ing véi goc 20 tir 44 dén
46°). Sy tach cac dinh nhidu xa c6 thé goi y rang, c6 nhidu
loai cAu tric tinh thé cung ton tai trong mau nay. Chung ¢
thé 1a cac pha hinh thoi, tr dién va tam ta trong ving MPB
nhu dd bio céo trong cac cong trinh khac [4, 5]. Diéu nay
cho thiy, Ca da thay thé thanh cong cho Ba va sy chuyén
pha cau triic nay 1a do ban kinh ion ctia Ca?* nho hon so véi
ctia Ba* (ban kinh ctiia Ca>* va Ba 1an luot 14 0,1 va 0,135
nm [14]). Bén canh d6, hi¢u ting kich thudc hat co thé gay
ra sy cung ton tai cua nhidu pha cdu trac khac nhau trong
vat liéu, chdng han nhu hop chét BaTiO,, véi kich thuéc hat
trung binh trong khoang 0,1-1,0 um [9, 10, 12, 15-19]. Su
chuyén tiép pha cdu tric tir truc thoi sang tir giac & nhiét do
khoang 24°C ciing d duoc quan sat thiy trong cac mau gém
BaTiO, véi kich thugc hat vai um [15, 19].

1.6 10* :
- e x=0075 & x=0,15
’ = x=0,1 A x=0,175
1.2 10* ¢ x=0,125
-~ 110*
8000
6000
4000 w !
0 500 1000 1500 2000
f (kHz)

Hinh 2. Sw phu thuéc hang sé dién méi vao tan s6 ciia hé mau
Ba, Ca,Zr, Ti O, (cac diém cham) va dwong lam khop theo cong
thirc Debye (dwong nét lién).

Tinh chit dién méi cua hé BCZT phu thudc vao tan sb
dugc thé hién trén hinh 2. Dé tinh thoi gian phuc hoi dién
moi, chiing t61 st dung cong thirc Debye:

e=¢ +(e-¢ )/[1+(jor)"P]
trong d6: & 1a hang s6 dién moi phic; g vag, lan luot 14
hang s6 dién mai tinh va hing sé dién méi & tan sb cao; j 1a
tham s6 phirc; o 14 tan s6; t 1a thoi gian phuc hdi dién moéi
va 0<p<I la tham s6 thyc nghiém lién quan dén ham phan
bd cua thoi gian phuc hdi da duge chip nhan 1an dau tién

JHOAHOC . -

boi K.S. Cole va cs (1941) [20]. Cac duong lam khép voi di
liéu thuc nghiém cting dugc thé hién trong hinh 2, cac thong
s6 1am khép dugc liét ké trong bang 1.

Bang 1. Cac thong sé lam khép theo tan sé dién méi phu thudc

vao tan sé.
Miu g, £t T(s) B
x=0,075 1015,655 624,9524 0,0085304  0,22551
x=0,1 859,7143 581,2143 0,0077210  0,22566
x=0,125 745,369 383,8452 0,0072954  0,22546
x=0,15 6515,295 2468,759 0,0071819  0,22591
x=0,175 639,619 408,8929 0,0085913  0,22554

Két qua thu dugc cho thiy, thoi gian phuc hdi dién moéi
giam khi ting ndng do Ca va dat gia tri ti thiéu 0,0071819
& ndng do Ca 13 0,15. Piéu nay c6 thé dugc giai thich 1a do
ban kinh ctia Ca’>" nhé hon so vdi ban kinh cua Ba* nén Ca?*
linh dong hon va dé dich chuyén khoi diém mang tinh thé
ctia nd theo nhiéu hudng khac nhau, din dén giam thoi gian
phuc hoi dién méi. Hon nita, viéc BCT c¢6 thé din dén cac
rdi loan & quy mo nguyén tir va thay d6i hinh dang mién sat
dién & cac ranh gidi pha, diéu nay dugc chimg minh la rat
quan trong d6i v6i phan tng dién méi va ap dién 16n [21].
Tai néng do Ca 0,15, cuc dai nhiéu xa (002) duoc chia thanh
nhiéu dinh riéng biét, ngu y ba diém chuyén pha trong MPB.
Su canh tranh pha tai MPB c6 thé gdy ra sy tri¢t tiéu tinh di
huéng phan cuc va 1am cho cac thanh mién linh hoat hon
[21]. Cac yéu td ndy co thé gop phan lam giam thoi gian
phuc hdi véi ham lugng Ca 1én t6i 0,15. Thoi gian phuc hoi
dién moi sau d6 ting 1én voi ndong d6 BCT cao hon. Hién
twong nay co thé bit ngudn tir sy bién dang mang giy ra
boi su thay thé Ba bang Ca trong vat liéu, ciing nhu sy gia
tang s6 luong khuyét tat diém. Khi nong d6 Ca ting dén
ngudng ti han thi c6 thé xay ra sy bién doi ciu trac (vi du:
pha CaTiO, xuét hién ¢ ndng do x=0,175). Su bién dang va
bién d6i mang tinh thé cua cau tric c6 thé lam ting sé luong
cac tam ghim nhu khuyét diém, vung dién tich khong gian
tai ranh gidi hat, anh huong dén momen ludng cuc va diéu
khién tuong tac ludng cuc-ludng cuc, do d6 dan dén ting
thoi gian phuc hoi [22-25].

Pé tinh duoc cac thong sb ap dién, su phu thudc tan sb
clia tong trd vao pha ciia nd di dugc nghién ctru trén ca
mau hinh dia va hinh try, nhu dugc trinh bay trong hinh 3.
Céc thong sb ap dién duoc tinh toan bang cach st dung tiéu
chuan IEEE 176-1987.
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Hinh 3. Phé dao dong theo phwong ban kinh tan sé co ban (A) va
hai bac hai (B), chiéu dai thanh (C) va chiéu day dia (D) cia mau
x=0,15 dai dién.

Két qua tinh toan céc thong ) ap dién duogc liét ké trong
bang 2.

Bang 2. Thong sé ap dién cua hé vat liéu Ba1_xCaeroy1Tio,903.

Méiu x=0,075 x=0,1 x=0,125  x=0,15 x=0,175
k 0,36 041 047 0,49 0,31

k,, 0,42 046 0,51 0,61 0,33

Q, 198,3 1704 1512 124.,4 159,8
k,, 0,2 0,2 0,3 0,3 0,2

d,, (pC/N) 107,7 1279 153 169,9 110,7
d, (pC/N) 350,04 352,43 474,41 500,17 255,62
g, (10°Vm/N) 4.4 5,1 59 6,0 3,9

g, (10°Vm/N) 6,39 6,9 8,87 9,79 49

Két qua thu dugc cho thiy, hing s dién co va hing sd
ap dién tang theo néng do Ca, dat cuc dai o nf”)ng do Cala
15%, sau d6 giam khi nong d6 BCT tang. Céc gi4 tri thu
duoc thi da clia d,, va k,, 1an luot a 500,17 pC/N va 0,61.
Hang s ap dién cao nhét thu dugc img véi x=0,15 c6 thé 1a
do su canh tranh gitra cac pha st dién. Nhu da dé cap ¢ trén,
MPB tai diém ba chuyén pha c6 kha ning ton tai & ndng do
Cala0,15. Sy chuyén ddi giira cac pha sit dién tai MPB dén
dén sy mit 6n dinh cua trang thai phan cuc. Do do, vecto
phan cuc ¢6 thé quay dé dang theo cac hudng cia tmg sut
co hoc bén ngoai hodc di¢n trudng, dan dén h'fmg $6 ap dién
cao va hiang s dién moi cao. W. Liu va cs (2009) [5] da
chi ra rang, qua trinh chuyén pha tai diém ba 1a qua trinh
chuyén doi lién tuc va nang lugng tu do cua thanh phan
MPB la dang huéng, khong phu thugc vao hudng phan cuc.
Noi cach khac, tinh di huéng phan cuc tai MPB bi bién méat
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va vecto phan cuc c6 thé quay ma khéng c6 rao can ning
lugng. Ngay cé trong truong hop khong 1y tudng, khong
phai 1a diém ba chuyén pha, tinh bit ding hudng phan cuc
trong MPB giira tir giac va ttr dién 1a rat yéu, dan dén mot
rao can nang lugng thip dbi véi sy quay phan cuc cho phép
phan g ap di¢n va di¢n moi cao.
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0,0085 /-’\
. : 100
7.5 10 125 15 175

Néng 36 x (%)
Hinh 4. Sw phu thudc thoi gian phuc héi dién méi va cac théng sé
ap dién vao nong dé caa hé mau Ba, ,CaZr, Ti ,O..

Hinh 4 mb ta mdi quan h¢ giita thoi gian phuc hoi dién
mdi va cac hiang s ap dién d,, va d,, duoc tinh ¢ trén. Ca
thoi gian phuc hdi dién méi va hing s 4p dién déu thé hién
su phu thudc khong don diéu véi néng d6 Ca. Trong khi thoi
gian phuc hoi dién méi giam xudng, gia tri toi thiéu ¢ nong
o Ca la 15% trudce khi tang tré lai, cac hang s ap dién d,,
va d,, tang 1én gid tri t6i da tai diém tdi thiéu ciia thoi gian
phuc hdi dién moéi trude khi giam. Nhu da ban luan & trén,
ca dién bién cua thoi gian phuc hdi dién méi va hing sb ap
dién v6i nong d6 Ca dudng nhu lién quan dén sy canh tranh
pha tai MPB. Bét dang hudng phéan cyc thip va lam bién
d6i vach domen sit dién di d6i véi nhau trong MPB [5], din
dén giam thoi gian phuc hdi dién méi va ting cuong hing sd
ap dién. Bac biét o néng d6 Ca 1a 15%, diém t6i han co thé
ton tai loai chuyén ba pha tai MPB, su bién mat cua tinh di
hudng phan cuc va khong c¢6 rao can nang luong dbi véi sy
quay phan cuc c6 thé tao ra hing s6 ap dién cuc dai. Pong
thoi, su quay phan cuc cuc b ciing co thé lam cho vach
mién démen mém hon [5, 21], dan dén thoi gian phuc hoi
dién moi tdi thiéu. Do do, tai diém c6 gia tri thoi gian phuc
hoi dién moi nho nhét ¢ kha ning thu dwoc gia tri cuc dai
ctia hiang s6 ap dién. Trong thuc té, thoi gian phuc hdi c6 thé
dugc wéc tinh dé dang hon hang sé ap dién, mdi twong quan
giita thoi gian phuc hoi dién méi va cac tham sb ap dién co
thé goi ¥ mot phuong phap méi dé dy doan tinh chat va chat
lugng cua vat liéu ap dién.
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4. Két luan

Nghién ctru ché tao thénh cong hé vat liéu BCZT bang
phuong phap phan tng pha rin. Su thay thé Ca cho Ba anh
huong dén cau tric pha tinh chat dién moi va ap dién cua
vat liéu. Céc thong sb ap dién d,, va k,, dugc ting cuong
dang ké va dat gia tri toi da lan luot 1a 500,17 pC/N va 0,61
mg voi ndng do x=0,15. Trong khi d6, thoi gian phuc hoi
dién moi giam theo néng do Ca va sau do dat gia tri cuc
tiéu & cung néng do Ca co ha‘“mg sb ap dién cuc dai. Hién
tuong nay co thé duoc giai thich bing sy canh tranh pha
va sy quay phan cuc trong MPB. Nghién ctu nay di tién
phong trong xac dinh mdi quan hé giita thoi gian phuc hoi
dién moi va hﬁng ) ap dién 16n trong hé vat lidu. Mbi tuong
quan ndy c6 thé dugc ap dung dé du doan tinh chét 4p dién
cua vat liéu. Cac nghién ctru sau hon vé cac hé ap dién noi
chung s& dugc thyc hién trong twong lai dé 1am rd méi quan
hé nay.
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Nghién ciru kha nang phén tin mangan dioxit trong hé polyvinyl alcohol
va danh gid kha ning hap phu photphat clia vat liu

Lé Manh Cwong”
Khoa Vit liéu Xdy dung, Trieong Pai hoc Xay dung Ha Noi, 55 Gidi Phong, phiong Pong Tam, quéan Hai Ba Trung, Ha Ngi, Viét Nam
Ngay nhan bai 28/10/2024; ngay chuyén phan bién 29/10/2024; ngay nhan phan bién 17/12/2024; ngay chip nhén dang 3/2/2025

Tém tit:

Nghién ciru tip trung vao viéc cai thién dd 6n dinh va hiéu qua hip phu cia vt liéu MnO, kich thwéc nano trong
madi truwong ethanol/nwéc thong qua viée bd sung polyvinyl alcohol (PVA). Trong khi MnO, ¢6 xu huéng bi két tu
va ling sau 30 ngay trong dung mdi ethanol/nwéc, viéc thém PVA di tao ra mot hé 6n dinh vé mit nhiét dong hoc,
dong thoi ting kha ning bam dinh cia vat liéu 1én bé mit nén. Bing cach sir dung ciac phwong phap phén tich hoa
hoc nhu d9 din dién va d9 nhét, két hop véi ky thuit kinh hién vi quang hoc va hién vi dién tir truyén qua (TEM),
co ché twong tac giira MnO, va h¢ PVA - nuéc - ethanol di dwge lam rd. Piéu nay gép phan lam ndi bat vai trd ciia
PVA trong viéc duy tri dd 6n dinh keo va thuc ddy sw phin bd hat dong déu. Két qua cho thiy, vt liéu MnO,-PVA
¢6 kha niing hip phu photphat t6i da dat 50 mg/g, cao hon 2,4 mg/g so véi vat liéu khong chira PVA. Két qua nay mé
ra tiém ning g dung vit li¢u MnO,-PVA trong xir ly nuéc 6 nhiém chira photphat.

Tir khéa: hip phu, nano-MnQO,, phén tan, photphat, polyvinyl alcohol.
Chi 56 phdn logi: 1.4,2.7,2.9

Study on the dispersibility of manganese dioxide in the polyvinyl alcohol system

and evaluation of the material’s phosphate adsorption capacity
Manh Cuong Le"

Faculty of Civil Materials, Hanoi University of Civil Engineering, 55 Giai Phong Street, Dong Tam Ward, Hai Ba Trung District, Hanoi, Vietnam
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Abstract:

This study focuses on investigating the stabilisation and functional enhancement of MnO, nanoparticles in
an ethanol/water mixture through the incorporation of polyvinyl alcohol (PVA). While MnO, has a tendency to
particle aggregation and sedimentation after 30 days in ethanol/water-based solutions, the addition of PVA created
a thermodynamically stable system, as well as improved adhesion to substrate surfaces. By using chemical analysis
methods such as measurements of electrical conductivity and viscosity, combined with optical microscopy and
transmission electron microscopy (TEM) techniques, the interaction mechanisms between MnO, and the PVA -
water - ethanol system were clarified. This contributes to highlighting the role of PVA in maintaining colloidal
stability and promoting uniform particle distribution. The results show that the MnO,-PVA material achieved a
maximum adsorption capacity of 50 mg/g, representing a significant improvement of 2.4 mg/g compared to the
unmodified sample. The findings suggest that PVA is an effective additive for enhancing both the stability and
functional performance of MnO,-PVA materials for polluted water treatment.

Keywords: adsorption, dispersion, nano-MnO,, phosphate, polyvinyl alcohol.
Classification numbers: 1.4,2.7,2.9
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1. Dat van de

Trong nhimng thap nién qua, MnO, duogc nghién cliu va
ung dung rong rai trong cac linh vuc nhu dién hoa, hép phu,
xuc tac va oxy hoa. Nhidu nghién ctru tip trung vao kha ning
hap phu ctia MnO, ddi voi cac cation va anion gay 6 nhiém
trong modi truong nude. Cac tai liéu cho thay MnO, c6 kha
nang hip phy manh céc ion kim loai ning nhu Pb?*, Cd?*,
va Hg?" [1-5], cac anion nhu asenat [6] va photphat [3, 5,
7]. biéu nay lam cho MnO, tr¢ thanh mét vat li¢u tiém nang
trong xtr Iy 6 nhiém nuéc.

Theo nghién ctru cua V. Valeika va cs (2006) [8], MnO,
khong chi hoat dong nhu mot vat li¢u hép phu ma con co
kha ning xuc tac trong qué trinh oxy hoa. Cu thé, khi cacbon
monoxit (CO) bi hap phu trén bé mit MnO, va dugc oxy héa
thanh CO,. O nhiét d6 25°C, khoang 8,66 cc CO dugc hip
phu trén mdi gram MnO,, chimg t6 kha ndng tmg dung trong
xtr ly khi thai. Ngoai ra, MnO, ciing da duoc nghién ctru trong
viée hap phu va xir Iy cac khi doc hai khac nhu H,S, benzen,
phenol.

Trong linh vyc xuc tac, MnO, dugc st dung lam chét
xuc tac chon loc va xuc tic quang cho nhiéu phan ung xur
Iy moi trudng [9-11]. Nghién ciru chi ra ring oxy nguyén tir
duoc hinh thanh trén bé mat MnO,, dong vai tro quan trong
trong phan tng oxy hoa ny. Piéu ndy mé ra tiém ning st
dyng MnO, trong xu ly khi thai cong nghiép va lam sach mdi
truong [12, 13].

Vé mit tong hop, MnO, co thé duoc diéu ché thong qua
hai phuong phép chinh: dién phan va hoéa hoc [7, 12, 14, 15].
Trong phwong phép hoa hoc, ¢ thé sir dung phuong phap uét
hoac khé. Trong nghién ctru ndy, nhém nghién cttu tap trung
diéu ché MnO, nano tir KMnO, va H,O, trong h¢ PVA - nu6e
- ethanol. Viéc sir dung PVA giup cai thién sy phéan tan cua cac
hat MnO, nano, déng thoi tao ra hé théng 6n dinh vé& mat nhiét
dong luc hoc.

Dbé danh gia hi€u qua cua vat liéu, nhom nghién ctru da
tién hanh khao sat kha nang hip phu photphat ctia MnO, nano
khi khong c6 PVA lam chat phan tan. Két qua nghién ciu
dugc thuc hién théng qua phuong phap do do dan dién, do
nhot, phan bd kich thude hat cta MnO, trong h¢ PVA - nu6c
- ethanol. Két qua nay 1am sang t6 co ché tuong tac cta MnO,
trong hé phén tan, ciing nhu khing dinh vai trd quan trong ctia
PVA trong vi¢c cai thién hiéu suét hfip phu cta vat li¢u.

JHOAHOC . -

Nhing nghién ctru bd sung, bao gdm: tmg dung cia MnO,
trong luu trlr nang luong, xlc tac quang hoa, xu Iy nudc thai
tiép tuc cung ¢b vi thé coa MnO, nhu mét vt ligu da chic
ndng c6 gia tri trong céc linh vuc cong nghé va mai truong.

2. Doi tugny va phuong phap nghién ciiu
2.1. Héa chit va thiét bi

Hoa chat: La loai hoa chat tinh khiét ding thi nghiém:
KMnO,, H,0 con etylic 90° (C,H,OH) va nugc cét.

272
Thiét bi: May khudy co, may do d6 dan dién nhan hiéu
Oakton pH/CON 510 véi khoang do tir 0,00-199,9 mS, d¢
chinh xac £1%FS; may do dd nhét rung chdn A&D SV-100,
d6 chinh xac cao, d6 1ap lai 1%; kinh hién vi Motic B1-220E
v6i d§ phong dai 10, 40, 100 lan; can phan tich JJ300, do
chinh xac 0,001 g; TEM; ta séy va mot sb cac dung cu, thiét
bi khac.

2.2. Quy trinh thi nghiém

Quy trinh thi nghiém dugc trinh bay ¢ hinh 1.

Po do6 dan dién
Tinh toan Khudv déu vi
I ST
polyvinyl
alcohol, nudc, KMnO4 —
thanol Quan sit bang
¢ kinh hién vi

Hinh 1. Quy trinh thi nghiém ap dung trong nghién ctru.

Tinh toan lugng PVA ¢b dinh, nudce va ethanol theo céac
ty 18 cho trude (tinh theo khdi lwong) voi tong khéi luong
giit khong ddi 1a 100 g, sau d6 duoc khudy déu véi toe do
6000 vong/phut, va cho thém KMnO, da dinh trude vao hé.
Tiép tuc khudy déu, cho tir tir H,O, (lugng da tinh todn trudc
dé phan tmg vira dii v6i KMnO,) dén khi c6 mau nau den la
duoc. San phé"im thu duoc tién hanh xac dinh ciu trac, tinh
chat bang cac phuong phap do d6 nhét, do dan dién, TEM.

2.3. Cac phwong phap xdc dinh ham luwgng photphat
Néng do PO, duogc xéc dinh theo TCVN 6202:2008.

Phan ung gilta ion octophosphat va mdt dung dich axit
chira molipdat va ion antimon tao ra phirc chét antimon
phosphomolipdat. Khir phirc chit bing axit ascorbic tao
thanh phuc chét molipden mau xanh dam. Do do hép thu
mau ciia phirc chit ¢ bude song 880 nm dé xac dinh ndéng
d6 ion photphat trong dung dich [1].
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2.4. Nghién ciru khd néing hép phu photphat ciia vit
lieu

Xac dinh dung lugng hip phu cuc dai photphat trén vét
lidu duoc tién hanh theo phwong phap tinh, ding may lic,
nong do ban dau cua photphat thay ddi tir 1 dén 200 mg/l,
khdi lugng vat liéu la 1 g, pH 7, ¢ nhiét dd phong khoang
25°C. Néng do PO,* dugc xdc dinh theo TCVN 6202:2008.

Panh gia kha niang hip phu cua vét lidu bang phuwong
trinh dang nhiét Langmuir:

c 1 e (1)

Cs bC, C,

trong do: C_: Dung lugng hap phu cuc dai (mg/g); C, C:
Dung lugng hép phu va néng d6 dung dich tai thoi diém can
bang; b: Hé s6 cua phwong trinh Langmuir (dugc xac dinh
tu thyc nghiém). Puong biéu dién C/C, phy thu¢c vao C,
la duong thang c6 do dbc 1/C_va cit truc tung tai 1/b.C, .

< SN R
3. Ket qua va ban luan

3.1. Anh hwéng ciia MnoO, dén dp din di¢n ciia hé
polyvinyl alcohol - nuwéc - ethanol

Khao sat sy phan tan cua MnO, tao thanh trong hé chira
PVA - nuéc - ethanol véi ty 18 cho trude (tinh theo khbi
luong). Lugng KMnO, 0,25 M thay déi tir 1, 2, 3,4, 5, 6
ml. Anh huéng ciia ham lugng MnO, dén do dan dién dugce
trinh bay trén hinh 2.

160 7
E 155 -
v
ES
& 150
o
=
= 1454
k!
< 140
=~

135

0,02 0044 0065 0087 0,109 0,1350

Ham lwong MnO2, g

Hinh 2. Anh hwéng cia ham Iwgng MnO, dén dé dan dién cua hé.

Két qua cho thdy, & tit ca cic mau tir 1 dén 6 khi ting
dan khéi luong MnO, tao thanh (tir 0,02 dén 0,1305 g) thi
d6 dan dién giam dan. Didu nay c6 thé do twong tac tinh
dién va hi¢u trng can tré khong gian gitra MnO, v6i PVA [9,
12, 15]. Su phén tan MnO, trong h¢ véi su tuwong tac khac
nhau dugc mo ta ¢ hinh 3.
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Hinh 3. Twong téc tinh dién MnO, va polyvinyl alcohol.

Trén bé mit cac tiéu phan MnO, nano mang di¢n duong
[6], su twong tac tinh dién trai d4u dan dén cac hat MnO, bi
hap phu trén bé mit PVA theo twong tac tinh dién hoic ciing
6 thé cac hat MnO, nam trong cac héc tréng duoc tao baoi
lién két hydro giita nudc va PVA nhu hinh 4.

H H
o
—CHg—CH—CHz—éH—CHz—CH——CH s—CH—CHy—CH—CHy—

CiHs5-0H -+ \H \HMnO2 o .. H-O-CoHs
gréle)n MnO; ;EHEO}DE_
H " - k """'-,,".I"I -
\‘f \? MnO; cl)/

—CHy-CH— CHy—CH— CHy—CH—-CH3—CH—CH;~CH—CHz—
GH-OE g  CH-0H* My
Hinh 4. Twong tac khéng gian MnO, va polyvinyl alcohol.

Tién hanh chup danh TEM ctia h¢ keo MnO, tai Vién V¢
sinh Dich t& trung wong, két qua dugc trinh bay ¢ cc hinh

5vae.

100 nm
Hinh 5. Anh kinh hién vi dién ti truyén qua ctia méu c6 polyvinyl
alcohol, phong dai 100.000 lan.

Tu anh TEM cho théy, céac hat MnO, ¢6 kich c& nanomet
bam trén cac chudi mach PVA tao thanh nhimg mach x08n
dai. Piéu nay khac han so voi mau tong hop trude do khi
khong c6 PVA (hinh 6).
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S8nm

%0 exu :
Hinh 6. Anh kinh hién vi dién ti truyén qua khi khéng cé polyvinyl
alcohol vé&i dé phéng dai 100.000 lan.

X108K

3.2. Anh hwéng ciia MnO, dén dp nhét ciia hé polyvinyl
alcohol - nwoc - ethanol

Tién hanh khéo sat sy 4nh huéng ctia MnO, dén do nhét
ctia hé PVA - nudc - ethanol cho thiy ring, khi lwong MnO,
tang tir 0,02 dén 0,13 g (tuong tng vai ty 16 KMnO, ting
tir 1 dén 6 ml), do nhét ting gan 25%. Két qua dugce trinh
bay trén hinh 7.

7
6
35
o
E &4
%3
=
2 2
al
o]
0,02 0,065 0,087 0,109 0,1305
Ham hrong MnO:

Hinh 7. Anh hwéng ciia ham lwong MnO, dén dé nhét chia he.

Diéu nay duoc giai thich bang sy hinh thanh 16p polyme
bao quanh hat MnO,, lam tdng d0 can tr¢ khong gian trong
hé. Theo K.M. Parida va cs (1981) [12], polyme PVA c6 kha
ning ting d6 nhot khi twong tac véi oxit kim loai nhu MnO,.
Ngoai ra, S.P. Mishra va cs (2027) [6] ciing nhan dinh ring,
d6 nhét ting khi hé oxit hydrat dugc phén tan tot trong dung
dich, diu nay giam sy chuyén dong tu do cua ion [6]. Trong
nghién ctru ndy, 6 nhét cao nhat dugc quan sat 1a 6,5 mPa.s
v6i ty 16 KMnO, cao nhét. Két qua TEM & cac hinh 5 va 6
cho thdy ring, MnO, phan tan dong déu trong polyme nho
vai tro cia PVA. M.I. Zaman va cs (2029) [14] khang dinh
rang, polyme ting tinh 6n dinh Iam han ché tinh trang von
cuc, gitp duy tri do nhot dong nhat trong hé.

Qué trinh thi nghiém ciing cho thdy, ty 1¢ nudc/ethanol
phu hop 1a 1/2. Lugng MnO, nano phén tan tbi da trong hé
100 g 12 0,1305 g.
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3.3. Khao sadt khd nang hd'p Phu photphat ciia vt liéu

Xdc dinh thoi gian cdn bang hap phu photphat: Nong
do dau vao: 10 mg/l; khéi luong vat liéu: 1 g; thé tich dung
dich hép phu: 100 ml; thoi gian hép phu: 1,2,3,4,5,5,5,6,
7 gio. Két qua khao sat thoi gian can bang hap phu cia vat
liéu thé hién & bang 1.

Bang 1. Két qua khao sat thoi gian can bang hap phu cua vat ligu.

Théi gian (gio) 1 2 3 4 5 55 6 7

Higu suat hép thu (%) 38,6 56,1 67,1 758 844 87,7 90,1 90,3

Tir dd thi hinh 8 ¢ thé thiy, dén khoang thoi gian 6 gid
thi kha nang hép phu cua vat licu gﬁn nhu dat can béng. Vay
thoi gian dat can bang hip phu cta vat lidu 1a 6 gio.
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Thoi gian, gio
Hinh 8. D4 thi biéu dién th&i gian can bing hap phu cia vat liéu.

Xdc dinh tdi trong hcfp phu cuc dai photphat cua vt
liéu: Két qua cac hinh 9, 10 cho thiy, tai trong hip phu cuc
dai ion photphat cua vat liéu la 50,00 mg/g. Tai trong nay
cao hon 2,4 mg/g so v6i mau vat liéu khong sir dung phan
tan PVA [2]. Diéu nay c6 thé do khi st dung PVA céc hat
MnO, nano dugc phan tan ddng déu trén vat lidu nay va
khéng bi von cuc, dan dén ting kha nang hap phu PO . cua
vt liéu hip phu.

Biéu db dwong ding nhiét hip phu
35
30
25
20
15

10

Luwong chit bi hip phu (mg/g)

0 20 40 60 80 100 120
Nong d6 can bing cia dung dich (m/1)

Hinh 9. Bwong cong hap phu cua vat ligu.

1



3,5)

¥= 0,020x+1,033

w

ip phu (ng/g)

at bi héd

Lwong ch
o

=

0 L 40 60 80 100 120
Nong dé cin bang ciia dung dich (m/)

Hinh 10. Buwong xac dinh tai trong hap phu cia vat ligu.

4. Két luan

Céc két luan chinh ciia nghién ctru nhu sau: Da tong hop
duge MnO, kich thuge 15 nm (c6 PVA) va 30 nm (khong
c6 PVA). PVA ¢6 vai tro lam phan tan cac hat MnO, nano
gin 1én mach polyme hoic ciing ¢6 thé ndm trong cac hic
tréng dugc tao boi PVA - nudc - ethanol. Ham lugng MnO,
t6i da c6 thé phan tan 1 0,1305 g trong hé 100 g hdn hop
PVA - nudc - ethanol; tao dugc vat li¢u co6 tai trong hép phu
ion photphat cao, cu thé 1a 50 mg/g.
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Tong hop acetaminophen trye tiép tir chit dAu dang muoi p-aminophenol hydrochloride
va natri acetat img dung trong cong nghiép dwge

Dinh Ngoc Minh, Trwong Thanh Tung"
Khoa Duwoc, Pai hoc Phenikaa, dwong Té Hitu, phuwong Yén Nghia, quan Ha Péng, Ha Noi, Viét Nam
Ngay nhan bai 10/5/2022; ngay chuyén phan bién 13/5/2022; ngay nhan phan bién 28/6/2022; ngay chip nhan dang 5/7/2022

Tom tit:

Phuwong phap tong hop thudc acetaminophen thong thwong yéu ciu hai buéc: dau tién, p—ammophenol hydrochloride
dugc chuyen thanh dang amin tu do p- amlnophenol sau do6, phan &ng véi anhydrid acetic dudi diéu kién acid hoac
kiém & nhiét do cao dé thu dwgce san pham acetammophen Trong nghién ciru nay, chung t6i bao cao mot budc
tong hop truc tlep thudc acetaminophen tir dang muoi p-aminophenol hydrochlorlde va dang mudi natri acetat.
Nhiéu tic nhan bat cap da dwgc thir nghiém vé hiéu qua xuc tac phan wng. Két qua cho thay, cac tac nhan bit
cap 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxide hexafluorophosphate (HATU)
va N-(3-Dimethylaminopropyl)-/V'-ethylcarbodiimide hydrochloride (EDC.HCI) trong h¢ dung méi H,0/ACN cho
hi¢u qua phan tng tot nhat véi hi¢u suit 87-89%. Phan wng dwge thir nghiém cho quy mé 500 g véi hleu suit dat
84-90%. Qua trinh chuyén hoa nay cho thiy mot phwong phap tong hop méi, chua tirng dwge cong bd trude day.
Phwong phap tong hop nay mé ra mot huéng ing dung méi trong cong nghiép san xuit dwoe pham tai Viét Nam.

Tir khéa: acetaminophen, hoat héa, N-(3-Dimethylaminopropyl)-V'-ethylcarbodiimide hydrochloride, phan ng
amid héa, tong hgp dwge chat, 1-[Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b|pyridinium 3-oxide
hexafluorophosphate.

Chi s6 phén loai: 1.4, 3.4

Direct synthesis of acetaminophen from p-aminophenol hydrochloride

and sodium acetate for pharmaceutical applications

Ngoc Minh Dinh, Thanh Tung Truong”

Faculty of Pharmacy, Phenikaa University, To Huu Street, Yen Nghia Ward, Ha Dong District, Hanoi, Vietnam
Received 10 May 2022; revised 28 June 2022; accepted 5 July 2022

Abstract:

The common strategy for the synthesis of acetaminophen typically requires two steps: firstly, p-aminophenol
hydrochloride is converted into its free amine form as p-aminophenol; subsequently, it is reacted with acetic anhydride
under basic or acidic conditions at high temperature to afford the final product. In this study, we report a one-step
method for the direct synthesis of acetaminophen from p-aminophenol hydrochloride and sodium acetate, without the
need to isolate the free amine. Several coupling reagents were evaluated for effectiveness in promoting the reaction.
The results showed that the coupling agents 1-|Bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium
3-oxide hexafluorophosphate (HATU) and N-(3-Dimethylaminopropyl)-/V'-ethylcarbodiimide hydrochloride (EDC.
HCI) in H,O/ACN solvent system, were identified as the most effective, affording acetaminophen in yields of 87-89%.
This transformation represents a new synthetic approach that has not been previously reported. Furthermore, the
scalability of the reaction was demonstrated with up to 500 g of starting material, achieving an overall yield of 84-
90%. This method holds high potential for application in the Vietnamese pharmaceutical industry.

Keywords: acetaminophen, activation, amide reaction, drug synthesis, N-(3-Dimethylaminopropyl)-/V'-
ethylcarbodiimide hydrochloride, 1-[Bis(dimethylamino)methylen]-1H-1,2,3-triazolo[4,5-b]|pyridinium 3-oxide
hexafluorophosphate.

Classification numbers: 1.4, 3.4

“Tac gia lién hé: Email: tung.truongthanh@phenikaa-uni.edu.vn
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1. it van de

Qué trinh tong hop nguyén liéu hoa duoc lam thude hién
nay van str dung nhiéu diéu kién khac nghiét nhu: dung méi
hitu co lam méi truong phan Gng, nhiét do cao, st dung cac
acid hodc base hitu co. Piéu nay dan dén nhiing tic hai cho
mdi truong khi cac chat thai 1a dung méi doc hai duoc thai
loai sau qua trinh san xudt, ting gi thanh cho cac cong doan
san xuat khi phai dun néng hdn hop & nhiét do cao. Pong
thoi, viée sir dung cac acid va base dam dic co thé tiém
an nhiéu rui ro trong quy mo  cong nghiép. Cac nha khoa
hoc trén thé giGi di va dang nd luc phat trién cac phan tng
hoé hoc méi str dung dung méi 1a nuée, dién ra & nhiét do
thuong nham giam thiéu tic dong toi moi trudng, tiét kiém
chi phi va an toan hon. Dic biét, rit ngin cac budc phan
g tong hop thudc dé dem lai hidu qua kinh té cao hon [1].

Acetaminophen 1 mot trong nhimg thudc khong ké don
duoc st dung phé bién nhét hién nay tai Viét Nam va trén
thé gioi [2]. Trong quy trinh tong hop acetaminophen, nhiéu
giai doan, cac nha san xudt phai st dung p-aminophenol
hydrochloride sau d6 chuyén sang dang base cia
p-aminophenol bang phan tmg kiém hoé (do dang base d& bi
phan huy) [3]. Sau do, st dung phan ing acyl hod nhém amin
(NH,) cua p-aminophenol dang base bang anhydrid acetic
trong moi truong kiém hodc acid hydrochloric ddm dac ¢
nhiét d6 cao (>90°C) (hinh 1). Qua trinh tong hop sir dung
p-aminophenol base ¢ quy mé cong nghiép gy nhiéu kho
khan do p-aminophenol khong bén nén d& bién mau va tao
ra nhiéu tap chit. Do d6, phuong phap tong hop sir dung cac
chit dau bén vitng hon & dang mudi 1a hét strc can thiét [3].

Trong nghién ctru nay, céc tac gia bao cao phuong phap
tong hop mai, mot budce, chua ting duge cong bd trude day.
Phuong phép gdm mot bude phan tng, sir dung cac nguyén
lidu tryc tiép 1a mudi p-aminophenol hydrochloride va mudi
natri acetat, diic biét phan tmg dién ra trong méi trudng hon
hop dung moéi nude va acetonitril & nhiét d¢ thuong, tinh
ché don gian ma chua timg duoc cong bd trude day (hinh 1).

Phuong phap truyén thdng: 2 budc, nhidu giai doan, nhiét dé cao

NHa.HCI NH, OJ\NH

NaOH ; got’lo
a .
© * )J\OJ\ - ©

OH OH OH
Phwong phap mai trong nghién ctru nay: 1 budc, 1 giai doan, nhiét do thwong

A

NH,.HCI LATU 0”7 ONH
H,O/acetonitril
LA AL LU
+ )J\o/ Na  “Nhiat do thuong
OH OH

Hinh 1. Phwong phap truyén théng va phwong phap cua nghién
clpu nay.
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2. Boi tugng va phuong phap nghién ciiu
2.1. Nguyén li¢u va thiét bi

Hoé chat dugc mua tir cdc nha cung cap bao gdbm: Sigma
Aldrich, Alfa Aesar, dung mdi Deajung Han Quéc voi do
tinh khiét trén 98% theo nha cung cap va dugc sir dung truc
tiép khong tinh ché thém. Phan tmg dugc theo doi boi sic
ky 16p mong str dung ban mong Merck Kieselgel 60F254
(Singapore) va quan sat dudi dén UV hodc hién mau boi
dung dich thudc thir KMnO ,» ninhydrin. Phd cong hudng
tir duge ghi trén may Bruker Avance 500 MHz v&i chat
chuén ndi TMS duogc thuc hién tai Vién Hoa hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam. Phé khéi duge do
trén may LC-TOF/MS Agilent theo phuong phap ion hoa
phun mu dién tir (ESI). Thiét bi sic ky HPLC Agilent 1260
Infinity, cot séc ky: C18 3,5 um, 4,6%*100 mm, hang san
xuit: Agilent, My.

2.2. Phwong phdp nghién ciru

Phan tng tong hop mot budc truc tiép tir mudi duoc
khao sét theo so do trén hinh 1.

Phuong phap tién hanh chung nhu sau: Cho hdn hop
gdbm mudi natri acetat (0,282 g), mudi p-aminophenol
hydrochloride (0,500 g), tac nhan bét cip (g) (ty 1& 1:1:1
theo s6 mol) vao binh cau day tron dung tich 100 ml. Tron
déu hdn hop thu duge va cho vao 10 ml hdn hop dung méi
H,O/acetonitril (ty 1¢ theo bang 1) vao binh phdn tmg. Hon
hop thu dugc dem khudy ¢ nhiét do phong trong 30 phit.
Sau khi phan tng két thiic, san pham duoc chiét 3 lan véi
tong 150 ml ethyl acetat (50 ml mdi 1an), rta lai 1an lugt voi
10 ml dung dich 5% NaHSO, va dung dich 5% NaHCO,.
L6p dung méi duoc loai bo bang phwong phap ¢o quay dudi
ap sudt giam thu duoc san pham tinh khiét ma khong can
tinh ché thém. Céc tac nhan bit cap dugc khao sat bao gdm
HATU, EDC.HCI, CDI (1,1’-Carbonyldiimidazol), HBTU
(3-[Bis(dimethylamino)methyliumyl]-3 H-benzotriazol-1-
oxide hexafluorophosphate), T3P (Propanephosphonic acid
anhydride).

3. Két qua va ban luan
3.1. Két qui

Trong nghién ctru nay, dang mudi p-aminophenol
hydrochloride dugc st dung truc tiép cung voéi mudi natri
acetat trong hon hop dung méoi H,O/acetonitril ma khong phai
trai qua qua trinh acid hay base hoa nao (nham giai phong
dang tu do). Cac tac nhan bét cap duoc khao sat voi cac ty 1¢
dung méi khac nhau, két qua dugc trinh bay & bang 1.
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Bang 1. Khao sat cac diéu kién phan tng tiéu biéu.

STT Dung méi Téac nhin bit cip  Hiéu suit (%)*
1 ACN/H,0 (5:1)  HATU 89,2
2 ACN/H,0 (3:1)  HATU 79,3
3 ACN/H,O (1:1)  HATU 62,6
4 ACN HATU 31,9
5 H,0 HATU 442
6 ACN/H,0 (1:1)  EDC.HCI 87,1
7 ACN EDC.HCI 55,4
8 H,0 EDC.HCI 50,7
9 ACN CDI** 30,4
10 ACN HBTU 30,8
11 ACN/H,0 (1:2) ~ HBTU 10,0
12 ACN T3P** 11,5
13 Aceton/H,0 (1:2)  EDC.HCI 51,3
14 DMSO/H,0 (1:2)  EDC.HCI 61,6
15 DMF/H,0 (1:2)  EDC.HCI 66,8

*: Hiéu suét trung binh ctia 3 1an thi nghiém; **: Tac nhan bét c&p khong
bén trong nudc; ACN: Acetonitrile; DMSO: Dimethylsulfoxide; DMF:
Dimethylformamide.

Bang 2. Nang quy mé téng ho'p acetaminophen.

Thinghiém Quymo(g) Dung méi Téc nhan bit cap Hiéu sudt (%)*
1 1 ACNH,0(1:5)  HATU 90,2
2 10 ACNH,0(1:5)  HATU 88,1
3 100 ACN/H,0(1:5)  HATU 87,8
4 300 ACNMH,0(1:5)  HATU 843
5 500 ACNMH,0(1:5)  HATU 84,8
6 1 ACNHO(1:1)  EDCHCI 86,1
7 10 ACNHO(1:1)  EDCHCI 854
8 100 ACNH,0(1:1) ~ EDCHCI 872
9 300 ACNH,0(1:1) ~ EDCHCI 85,9
10 500 ACNH,0(1:1) ~ EDCHCI 86,5

*: Hiéu suét trung binh cha 3 Ian thi nghiém.

Xac dinh cau triic ciia thudc acetaminophen tong hop
dugc: tinh thé tring, nhiét d6 néng chay 169,2-179,1°C.
'H NMR (500 MHz, DMSO-d,) 6§ 'H NMR (500 MHz,
DMSO-d,) 6=9,79 (s, 1H, NH), 9,25 (s, 1H, OH), 7,41-
7,44 (m, 2H, H-Phenyl), 6,76-6,79 (m, 2H, H-Phenyl), 2,05
(s, 3H, CH,). "C NMR (125 MHz, DMSO-d,) 6=168,3
(C=0); 153,8; 131,4; 121,7(2C); 115,6(2C); 24,1(CH,).
LCMS (ESI) m/z [M+H]* tim thdy 152,0. HRMS (ESI) m/z
[M+H]" tinh cho C.H, /NO," 152,0712, tim thay 152,0712.
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3.2. Ban lugn

Két qua cho thdy, diéu kién phan tmg sir dung dung moi
H,0/ACN ty 1& 5:1 véi tac nhan bét cdp HATU cho két qua
an tuong voi hiéu suét cao nhét 89,2% (hang 1, bang 1), bén
canh d6 dung mo6i H,O/ACN ty 1€ 1:1 v6i tac nhan bét cap
EDC.HCI cho két qua hiéu sudt 87,1% (hang 6, bang 1).
Chuing t6i quyét dinh Iya chon diéu kién nay cho tong hop
quy md 16n hon cta acetaminophen nhu trinh bay & bang 2.

Acetaminophen tong hop dugc xac dinh ciu trac bing
cac phuong phap pho khéi va phd cong huong tir dwoc trinh
bay trén cac hinh 2 va 3.

Phan tmg tong hop acetaminophen dd duogc tién hanh
thanh cong tir mudi p-aminophenol hydrochloride va mudi
natri acetat voi cac tac nhan bt cip va dung méi khac nhau
nhu liét ké ¢ bang 1. Phan ting khong can st dung cac mudi
base bac 4 nhu trong cac didu kién phan tung hinh thanh lién
két amid da dugc biét téi [4]. V& mit tic nhan bat cap, HATU
va EDC.HCI cho hiéu suit cao nhét tuong tmg la 89,2%
(hang 1, bang 1) va 87,1% (hang 6, bang 1). Cac tac nhan bat
cap khac cho hiéu suat trung binh va thap. Trong trudng hop
cua CDI (hang 9, bang 1) va T3P (hang 12, bang 1) 1a hai tac
nhan bt cip kém bén trong nudce, phan tng phai tién hanh
& 100% ACN véi hiéu suat thap. Didu nay c6 thé dugc giai
thich boi kha ning tan kém cia hai chat ¢au p-aminophenol
hydrochloride va natri acetat dang mudi trong dung moi
ACN. Mic du tinh chit va ciu trac cuia HATU va HBTU la
tuong tu nhau (hinh 4), nhung hiéu suat cua viéc st dung
HBTU la thap hon nhiéu so véi HATU trong ca diéu kién ¢
hodc khong c¢6 nudce (hang 10, 11, bang 1).

Vé diéu kién dung méi, két qua nghién ciru cho thay sy
¢6 mit ctia nude dong vai trd quan trong cho hiéu sudt cia
phan tmg. Ty 1& cao nhat cua nuéc duge sir dung 1a 50%
trong trudng hop cia EDC.HCI. Piéu nay c6 thé dugc giai
thich boi cac chat tham gia phan tng 1a dang mudi, viéc co
mit ctia nude hoa tan cac chét 13 can thiét dé phan tng dién
ra. Hon hop dung mai acetonitril (ACN) va nudc 14 tot nhét
cho phan g, cac hdén hop dung méi khac véi nude nhu
DMSO, aceton, DMF déu cho hiéu suét thép.

Do céc chit tham gia phan ing déu ¢ dang mubi khong
tan trong dung méi hitu co, nén qua trinh tinh ché rat don
gian chi can st dung phuong phép chiét bing dung moéi hitu
co thong dung nhu ethyl acetat.

Thir nghiém nang quy mo tong hop voi hai tac
nhan bit cip t6t nhat HATU va EDC.HCI cho thay,
hiéu suit twong ddi 6n dinh va twong duong nhau khi
nang quy mo tir 1 dén 500 g. Tuy nhién, EDC.HCI cho
hiéu suit 6n dinh hon so véi HATU trong cac quy mo.
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Hinh 2. Phé '"H NMR (trén) va '*C NMR (dwéi) cia acetaminophen téng hop dwoc.
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Hinh 3. Phé khéi va sic ky ldng hiéu nang cao ctia acetaminophen téng hop dwoc.
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Hinh 4. Ciu tao cua 1-[Bis(dimethylamino)methylene]-1H-

1,2,3-triazolo[4,5-b]pyridinium  3-oxide  hexafluorophosphate
va 3-[Bis(dimethylamino)methyliumyl]-3H-benzotriazol-1-oxide
hexafluorophosphate.

Cu thé, HATU cho hiéu suit c6 xu hudng giam dan tir 90,2%
(quy mo 1 g) xudng 84,8% (quy md 500 g). Trong khi do,
hiéu suat gan nhu 6n dinh & muc 85-86% khi sir dung EDC.
HCL. Tuy nhién, sy khac biét nho vé hi¢u sudt & quy m6 300
va 500 g khi str dung HATU van cho thay tac nhan bat cap
nay cé tiém nang trong quy md cong nghlep Xét vé mat
gia thanh va d6 bén, EDC.HCI 1a tng vién tiém ning hon
HATU cho 4p dung quy md cong nghiép san xut nguyén
liéu hoa duoc.

4. Két luan

Ching toi di lan dau tién tong hop thanh cong
acetaminophen tryc tiép tr mudi p-aminophenol
hydrochloride va mudi natri acetat trong hdn hop dung méi
nude va acetonitril. Hai tic nhan bat cap tim dugc 1a HATU
va EDC.HCI, trong d6, EDC.HCI cho hiéu suit 6n dinh hon
& quy mo tir 1 dén 500 g. Phan tng dién ra mot budc, trong
moi truong nudc va khong sit dung cac amin bac 4 trong
qué trinh phan @ng va chua timg dwoc cong b trude diy.
Du acetaminophen 1a ddi twong chinh ctia nghién ciru nay,
tuy nhién phan Gng co6 thé duoc phat trién rong hon cho cac
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loai thudc khac nhau chira lién két amid [5]. Tom lai, két
qué ctia nghién ctru mé ra mot huéng tong hop cong nghiép
m&i cho acetaminophen trong méi trudng hon hop nudce va
acetonitril. Mot sd diéu kién cua phan tmg can nghién ctru
t6i wu hod sau hon nhu: giam ty 1& tac nhan bét cap, st dung
hoan toan méi trudng nudc, thay thé HATU bang céc tac
nhan than thién hon, khong chira phospho... s& dugc tién
hanh va cong b trong thoi gian t6i. Bén canh d6, phan ting
nay s€ 121 co s& dé phat trién cac phén ung mai g dung
trong téng hop cong nghiép cac thu6e chtra lién két amid
trong phan tir nhdm rat ngan budc phan tng.

LGOI CAM ON

Nghién ciru nay duoc tai tro boi Quy Phat trién Khoa
hoc va Cong ngh¢ Phenikaa, Dai hoc Phenikaa. Céc tac gia
xin chan thanh cam on.
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Phén lap, tuyén chon ching Lactobacillus
urng dung cho 1én men sira chua dau xanh

Nguyén Thi Mai Hwong", Pham Thi Thu Hoai
Khoa Céng nghé Thure pham, Truong Bai hoc Kinh té - Ky thudt Cong nghiép, 456 Minh Khai, phwong Vinh Tuy, qudn Hai Ba Trung, Ha Noi, Viét Nam
Ngay nhan bai 12/10/2024; ngay chuyén phan bién 15/10/2024; ngay nhan phan bién 6/11/2024; ngay chip nhan dang 9/11/2024

Tém tit:

Nghién ciru nay nhim muc dich phan lap va sang loc chiing vi khuin Lactobacillus tix cac sin pham 1én men dé ing
dung trong quy trinh sin xuit sita chua dau xanh. Két qua tir 10 ngudn phén lap di thu dwoc 19 khuén lac vi khuin
lactic trén méi truwong nudi ciy vi khuin chuyén biét (MRS), trong d6 7 chiing dwoc so tuyén dwa trén cac tiéu chi:
gram duong, catalase am tinh, ¢6 kha ning phan hiy CaCO,, khong c6 kha ning di djng, hinh thai té bao dang que
hodc cAu va kha ning tao axit lactic manh (15,60-17,67 g/l). Sau khi danh gia hoat tinh probiotic, hai ching DC1
va KC2 di dwoe hra chon nho kha ning tao enzyme protease, amylase va trc ché vi khuin gy bénh. Piéu kién phat
trién t6i wu cho hai chiing nay I méi truong MRS véi pH 6,5, nhiét dd 37°C, thoi gian nudi ciy 24 gio va tbe do lac
200 vong/phit. Ngoai ra, chiing KC2 sir dung ngudn carbon thay thé 1a saccarose, trong khi DC1 giit nguyén ngudn
carbon va nito ban dau. Két qua thir nghiém bwéc dau chi ra rang, chiing KC2 ¢é tiém ning I6n trong viéc 1én men
sira chua du xanh, dap vng tét cho sin xuit thye tién.

Tir khéa: dau xanh, Lactobacillus, 1én men, probiotic, sita chua ddu xanh.

Chi s6 phin logi: 1.6, 2.8, 2.10

Isolation and selection of Lactobacillus strains for fermentation

of mung bean yoghurt

Thi Mai Huong Nguyen®, Thi Thu Hoai Pham

Faculty of Food Technology, University of Economics - Technology for Industries, 456 Minh Khai Street, Vinh Tuy Ward, Hai Ba Trung District, Hanoi, Vietnam
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Abstract:

This study aims to isolate and screen Lactobacillus strains from fermented products for application in the production
of mung bean yoghurt. The results from 10 isolation sources yielded 19 lactic acid bacterial colonies on De
Man, Rogosa and Sharpe (MRS) medium, of which seven strains were pre-selected based on criteria such as gram-
positive, catalase-negative, ability to degrade CaCQO3, non-metile, rod- or coccus-shaped cell morphology, and strong
lactic acid production (15.60-17.67 g/l). After evaluating their probiotic activity, two strains, DC1 and KC2, were
selected due to their ability to produce protease and amylase enzymes and inhibit pathogenic bacteria. The optimal
growth conditions for these strains were MRS medium with a pH of 6.5, a temperature of 37°C, an incubation time
of 24 hours, and a shaking speed of 200 rpm. Additionally, strain KC2 utilised sucrose as an alternative carbon
source, whereas DC1 maintained the original carbon and nitrogen sources. Preliminary testing results indicated that
strain KC2 has great potential for fermenting mung bean yoghurt, making it a promising candidate for practical
production.

Keywords: fermentation, Lactobacillus, mung bean, mung bean yoghurt, probiotic.

Classification numbers: 1.6, 2.8, 2.10
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1. Dat van de

Sira chua 1 mot san pham 1én men phd bién, ndi tiéng voi
nhiéu loi ich sirc khoe, bao gdm kha ning hd trg giam huyét
ap [1], hd trg diéu tri dai thao duong va chdng ung thu [2].
Trong quy trinh san xudt sita chua truyén théng, hai ching
vi khuan lactic Lactobacillus bulgaricus va Streptococcus
thermophilus dugc st dung pho bién trong cong nghiép dé
tao ra cac san phém stra chua truyén théng [3].

Tuy nhién, hién nay theo xu hudng cic san phim sita
chua khong chi dimg lai & nhitng dong truyén thong ma con
mo rong sang cac san phém chire nang, dac biét 1a stra chua
bd sung probiotic. Probiotic 1a cac vi sinh vat sdng va khi
dugc stir dung véi lidu lwong hop 1y, ching c6 thé mang lai
nhiéu loi ich cho sirc khoe ngudi tidu ding [4]. Viéc b sung
nay khong chi nang cao chat luong va gia tri dinh dudng
ctia san phim ma con gép phan cai thién hé tiéu hoa va ting
cudng hé mién dich.

Maic du viée s dung cac chung vi khuén khéi dong
truyén thng trong qua trinh 1én men sita chua c6 thé dam
bao tinh 6n dinh cta san phém nhung lai han ché vé mat
cam quan [5]. Diéu nay tao ra nhu cdu kham phé va ung
dung céc loai vi khun méi, dac biét 1a Lactobacillus, nham
phat trién cac san pham sira chua véi huong vi phong phti
va gia tri churc nang cao hon.

Nghién ctru vé phan lap cic ching Lactobacillus tir
ngudn 1én men truyén thong tai Viét Nam va trén thé gisi da
ghi nhan nhiéu tiém ning Gmg dung trong san xuét sira chua.
Céc chung Lactobacillus dugc phan lap chil yéu tir cac san
phim 1én men nhu sita chua, thyc phdm 1én men tir rau ci
va thit truyén thng [6]. Tai Viét Nam, nghién ciru da chi ra
rang, cac chung Lactobacillus duge phéan 1ap tir cac loai sita
chua truyén thong c6 kha ning acid hoa t6t va khang khuén,
g6p phan nang cao chat lugng san pham cubi cing [7]. Trén
thé gidi, Lactobacillus ciing d3 duoc ching minh 1a ¢6 kha
nang chiu dung cac diéu kién kho khin trong qué trinh 1én
men. Nhiéu nghién ctru da chi ra rang, ing dung cac ching
nay khong chi cai thién huong vi ma con gia tang gi tri
dinh dudng cho san phérn. D.D. Pan va cs (2014) [8] da
chimg minh rang, Lactobacillus pentosus giup tao ra huong
vi dic biét cho sita chua théng qua kha ning tao ra nhiéu hop
chat hitu co dé bay hoi trong qué trinh 1én men. Cac nghién
ctru da cho thiy, Lactobacillus fermentum dwoc phan lap
tur thuce phém [én men nhu dua cai va kim chi, ¢6 kha nang
san xudt gamma aminobutyric acid (GABA) cao, tir d6 ting
cuong gia tri dinh dudng cho san pham [9]. Viéc tdi uvu hoa
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quy trinh 1én men bang cac ching Lactobacillus phii hop
tir nguon 1én men truyén théng co thé mang lai nhiing san
pham sita chua chit lugng cao hon, giau probiotic va c¢é lgi
cho surc khde.

Dau xanh 1a mot ngudn thyc pham giau dinh dudng véi
ham lugng protein va chét xo cao, cung voi cac loai vitamin
va khoang chit phong phu, ¢6 thé tré thanh ngudn nguyén
lidu tiém nang cho qua trinh 1én men lactic. Péc biét, viéc su
dung d4u xanh dé 1én men lactic khong chi gitip gia ting gia
tri dinh dudng ma con mé ra trién vong cho cac san pham tir
thuc vat thay thé sita chua tur sita dong vat. Tiém nang thanh
cong cua viéc lén men lactic tir dau xanh la rat 16n, dic biét
trong bdi canh ngudi tidu dung ngay cang quan tim dén cac
san phém tur thye vat va loi ich stic khde cua ching [10].

Vi vy, dé san xuit sita chua tir dau xanh, viéc phén lap
va sang loc thém cac chung Lactobacillus c6 kha nang 1én
men hiéu qua Ia rit quan trong. Nhing chung vi khuin nay
khéng chi gitip ndng cao huong vi ma con mang lai nhidu
lgi ich strc khde cho nguoi st dung.

Ngoai ra, gin ddy Lactobacillus da dugc phan loai lai
thanh nhiéu chi méi, nham phan loai mdt cach chinh xac
hon dua trén sy khac biét vé dic diém di truyén va sinh 1y
hoc. Viéc phan loai lai nay mo rong kha nang nghién ctru
va timg dung ctia tig chi cy thé trong cong nghé thuc pham
va stc khoe. Nhimg chi méi nay c6 thé dem dén cac dic
tinh 1én men khac biét, tao co hdi madi cho viéc phat trién
céc san pham sita chua tir dau xanh va cac nguyén lidu thuc
vat khac.

2. Viat liéu va phuong phap nghién ciiu

2.1. Vit liéu va moi trwong nuéi cay

Sung mubi, dua mubi, dau tuong, ddu xanh 1én men, dau
xanh + duong 1én men, dau xanh + mudi 1én men, sita chua,
stta chua udng probi, sita chua udng yakult va kim chi thu

mua tai cac cho, siéu thi trén dia ban TP Ha Noi duoc st
dung 14 ngudn phén 1ap vi sinh vat.

Chung vi khuén kiém dinh bao gém Salmonella sp.,
Escherichia coli va Staphylococcus cung cap boi Khoa Tai
nguyén va Moi truong, Hoc vién Nong nghiép Viét Nam.

Sita 1a sita bo twoi nguyén chat 100% cia Cong ty CO
phén Sita Ba Vi.

Hat dau xanh PMT duoc san xuét boi Cong ty TNHH
Thuong mai Dich vu Phit Minh Tam.
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Puong: Puong kinh tring, ¢6 dang tinh thé mau tring
tinh khiét, san xuét tai Cong ty C6 phan Pudng Quang
Ngai, nhan hi¢u Select.

Chung vi khuan lactic thuong mai Lactobacillus YC35
ctua Cong ty Daniso, Phép.

Mbi truong MRS dé nudi cdy va phan 1ap vi khuén véi
thanh phan (g/1): glucose (20 g), peptone (10 g), cao thit
(10 g), cao nim men (5 g), CaCo, (5 g), tween 80 (1 g),
diamoniumcitrat (2 g), MgSO,.7H,0 (0,58 g), MnSO,.4H,0
(0,28 g), K. HPO, (2 g), thach (15 g), nudc cat [11].

2.2. Phwong phap nghién ciru

Phén ldp cdc ching vi khudn Lactobacillus tir thirc
phédm 1én men: Mau dich 1én men (ml) dugc pha lodng véi
nude cit vo tring theo ty 18 10:90 va sau d6 thuc hién pha
lodng tuan ty. Tir dung dich da dugc pha lodng, 1iy 0,1 ml
va nho déu lén dia thach c¢6 chtira méi truong MRS, sau do
trang déu bé mit cho dén khi kho. Mau duge G & 37°C trong
24 dén 48 gio. Qua trinh cdy truyén dugc thyc hién nhicu
lan dé dam bao thu duoc cac khuan lac d6ng nhat trén mdi
dia petri [12].

Xdc dinh cac dic diém hinh thai, sinh Iy va sinh hoa: Té
bao vi khudn duoc nhan dién bang kinh hién vi voi vat kinh
100X. Céc dic diém sinh 1y, sinh hoa cua vi khuén duoc xéc
dinh béng phuong phdp nhudm gram, xac dinh kha nang
phén giai CaCO,, thir nghiém catalase va xac dinh kha nang
di dong.

Tuyén chon ching vi khudn Lactobacillus: Kha ning
sinh axit lactic: Tién hanh nuéi cdy cic ching vi khuén
phan 1ap dugc trong moi truong MRS 16ng. Sau do, su dung
phuong phap chuan d6 Therner xac dinh ham luong axit tao
ra. Tur do, xac dinh ra cac chung sinh axit cao nhat.

Kha ning tao enzyme ngoai bao dugc xac dinh bang
phuong phap duc 15 thach [12]. Cac chung vi khuan lactic
duoc hoat hda trong méi truong MRS 16ng va nudi trong 48
gid 0 nhi¢t do 37°C. Sau do, dich nudi dugc ly tdm & tde
d6 6.000 vong/phut trong 30 phut & nhiét do 4°C dé thu liy
dich ndi. Puc 15 co duong kinh 5 mm trén dia thach moi
truong. Mai 16 thach duoc nho 0,1 ml dich ndi va dé ¢ 4°C
trong 2 gio dé dich thim vao thach. Tiép theo, dia thach
dugc & & 37°C trong 48 gio dé co chit quanh 15 thach bi
phan giai. Hoat tinh enzyme dugc danh gia bang cach do
dudng kinh ving phan giai co chéat quanh 13 thach, theo
cong thie D-d, trong d6 D 1a duong kinh viung phan giai va
d 1a duong kinh 16 thach (5 mm).
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Kha nang khang vi khuan gay bénh dugc thyc hién thong
qua phuong phéap khuéch tan thach cia M.A. Herreros va cs
(2005) [13]. Cac chung nghién cttu dugc nudi trong moi
truong MRS 16ng ¢ 30°C trong khoang 18-20 gid. Vi khuin
kiém dinh dugc nudi trong méi trudng LB long & 30°C.
Mat d6 vi khuan gy bénh dugc diéu chinh dén 108 CFU/
ml (McFarland 0,5) va 30 ul dich vi khuan duoc trai déu 1én
toan bo bé mit dia thach. L3 thach duge khoan va dich ly
tam da chinh pH dugc nho vao cac 16 nay, sau do giit & 4°C
trong 4 gid dé dich khuéch tan. Dia thach sau d6 duoc u &
30°C trong 24 gid. Kha ning khang khuan dugc xac dinh
dua trén vong uc ché quanh 16 thach, hoat tinh khang khuén
cua cac ching vi sinh vét dugc tinh theo cong thuc AD =
D-d, trong d6 D 1a duong kinh vong khang khuan va d 1a
duong kinh 16 thach.

Xac dinh diéu kién nuéi cdy ching vi khudn Lactobacillus
thich hop: Ching Lactobacillus da sang loc s€ duoc nuoi
cdy tinh trong méi truong MRS 16ng dén khi mat do dat 108
CFU/ml. Cac yéu to vé nguén dinh dudng, pH, nhiét do,
thoi gian, toc do lac va ty 1& tiép gidng s& dugc khao sat tai
céc khoang cy thé nhu sau:

- Nguén dinh dudng: Ham luong cac thanh phan trong
moi truong nudi cdy MRS di duge trinh bay & phan 2.1.
Trong thi nghiém nay, cdc ngudn cung cip nito va carbon
khac s& duoc khao sat dé tim ngudn dinh dudng phu hop
nhat. Ham luong nito va carbon lan luot 1a 10 va 20 g (twvong
duong moi trudng MRS chuan).

+ Ngudn nito: peptone, CNM, cao thit, tryptone.

+ Nguén carbon: glucose, saccharose, lactose, fructose.

-pH:4,5,6,7vas.

- Nhiét dg: 25, 30, 35, 40, 45°C.

- Thoi gian: Sau 8 gio nudi cy 1dy mau xac dinh mat do
quang dé lap dudng cong sinh truéng tir d6 xac dinh thoi
gian nudi cdy thich hop.

- Tée d6 lac: 150, 200, 250 vong/phut.

- Ty 1é tiép gibng: 3, 5, 7, 10, 12%.

Chi tiéu theo ddi cua cac thi nghiém: mat do vi khuén,
kha nang sinh axit lactic.

Thir nghiém san xudt sita chua ddu xanh tir ching
Lactobacillus: Stra tuwoi dugc thanh trung ¢ 90°C trong 10
phut dé loai bo cac vi sinh vat gay hai. Sau d6, stta dugc lam
ngudi xudng 43°C dé bit dau qué trinh 1én men. Pdng thoi,
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dau xanh duogc hép chin, nghién nhuyén va bod sung vao sira
véi ty 18 10% (w/v), twong tmg 100 g dau xanh cho mdi 1
lit sita. Qua trinh nghién nhuyén gitp dau xanh dé& dang hoa
quyén vao sita, tao dd sanh min va cung cép thém chat dinh
dudng nhu protein va chit xo. Sau khi hdn hop sita va dau
xanh duoc chudn bi, ching vi khuin Lactobacillus da phan
1ap dugc bo sung vao hdn hop. Qua trinh 1én men dién ra &
nhi¢t d6 43°C trong 6 gio. Trong thoi gian nay, vi khuén s&
chuyén ddi duong thanh axit lactic, 1am dong dac hdn hop
va tao do chua cho sita chua. Khi qué trinh 1én men hoan tat,
stta chua dau xanh dugc lam ngudi va bao quan ¢ nhiét do
4-6°C dé duy tri chat luong va ngin chin sy phat trién cua
vi sinh vat khéng mong muén (hinh 1). San pham cudi cting
mong muén ¢o cu trac dic, min va co huong vi hai hoa gitra
vi chua nhe va vi bui cua dau xanh. Chét luong cam quan va
hoéa Iy ctia sita duoc danh gia dé Iya chon cong thirc phi hop.

Sira tuoi bo sung 10%
Chung Lactobacillus sacaroza
]

Thanh i (90°C/10phi)

i
Lim lanh (43°0)
¥ ¥

Hoat hoa, nhan giong
Ly tam (4000 vong/phut
(@C/10 phiit)

o Je[ Twm ]
< Sinh khéi vikhuin > Lon men (4306 210
:

San pham
stra chua ddu
xanh bao quan &
4-6°C

Hinh 1. Quy trinh dy kién san xuét sira chua dau xanh.

Phuwong phap phan tich: Ham luong protein xac dinh
theo TCVN 8099-1:2015 - Sira va san pham sira - xac dinh
ham lugng nito - phan 1: nguyén tac Kjeldahl va tinh protein
tho; ham lugng chét kho hoa tan téng s6 dugc xac dinh theo
TCVN 7771:2007; ham lugng axit hitu co téng sb duoc xéac
dinh theo TCVN 5483:1991.

Phwong phép danh gid cam quan: Mau san pham sita
chua d4u xanh s& dugc danh gia cam quan theo thang diém 9
Hedonic. S6 luong thanh vién danh gia 1a 12 ngudi ¢ cac do
tudi va gidi tinh khac nhau, d duoc dao tao vé phuong phap
danh gia cam quan thyc phdm. Cac miu sita chua dugc mi
hoa trude khi dua cho cac thanh vién. Thang diém 1-9 duoc
mo ta nhu sau: diém 1: cyc ky khong thich; diém 2: rit khong
thich; diém 3: khong thich; diém 4: twong ddi khong thich;
diém 5: khong thich ciing khong ghét; diém 6: tuong ddi
thich; diém 7: thich; diém 8: rat thich; diém 9: cuc ky thich.
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Phirong phap xir Iy 56 liéu: Két qua 1a s6 lidu trung binh
3 lan phan tich 1ap lai va d6 léch chuan. Sy khac biét cia
gia tri trung binh gita cac cong thuc dugc danh gia nho
ANOVA, so sanh Tukey (p<0,05).
3. Két qua va ban luan

3.1. Phén lap chiing vi khudn Lactobacillus

Tir cac mau thyc phdm 1én men d phén lap duoc 19
khuén lac vi khuan nghi ngo 1a ching Lactobacillus, két qua
xéac dinh mot s6 dic diém sinh 1y va kha ning sinh axit lactic
ctia cac chung duoc thé hién trong bang 1.

Bang 1. Két qua phan lap va xac dinh dic diém sinh ly cua cac
chiing vi khuan.

K¢ hitu Khé ning Khi  Ham
TT Miu ch}:”m. Hinh thai tébdo Gram phingiai Catalase ningdi lwgng
s €0, dong it (g)
) Hinh céu, xép
1 Caphio CPL i v v
muoi .
2 CP2  Hihciudonle + +
3 DCl  Quengin, kétdoi + + 17,67
4 Duachua DC2 Quenge'in,donlé + + - - 6,70
5 DC3  Quedaidomle  + + : . 6,02
6 pr  Qeneindomle, 12,94
Diu tirong xep chuoi
7 DT2  Ciu,don + +
8  Pauxah DX Quengindonlé + + 1692
9 Ilenmen DX2  Quengin kétdoi + + - - 9,16
10 pay pp; Qe donl, + . . 18,50
¢ X€p chuoi
xanh+duong s
i lnmen ppy Qedixp + 9,01
chuoi
12 D DMl Ciu,don + +
xanhrmudi o
13 o DM2  Quedai kétdoi + + 10,21
14 Siachia  SC Chu, xépchudi ~ + +
Sira chua .
, an, kétdor  + ar
15 P PB Que ngan, ket doi 15,60
Sira chua .
. a + +
16 uling Yakult YK Que ngén, don 16,92
17 KCl  Queddidon  + + 12,18
18 Kimci ke ensmxp 16,80
chuoi
19 K3 Quedaikétdoi  + + 15,66

Ghi chu: (+) cé kha nang; (-) khdong cé kha nang.

Két qua nghién ctru cho thdy, c6 14 chung vi khuin
phan 1ap dugc co hinh thai té bao dang que va hau hét déu
khong ¢ kha ning di dong. Pay 1a nhiing dic diém sinh
hoc quan trong dé dinh huéng sang loc cac chung thudc
chi Lactobacillus. Dang chu y, tat ca 14 ching nay déu co
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kha nang sinh axit lactic, vdi néng do dao dong tur 6,02 dén
18,50 g/l. Trong sé do, ching DC3 ¢6 kha ning sinh axit
thép nhét (6,02 g/1), trong khi ching DD1 ¢6 kha nang sinh
axit lactic cao nhét 18,50 g/l. Nhiing két qua nay twong dong
v6i nghién ciru trude ddy vé ham luong axit lactic do cac
chung Lactobacillus sinh ra [14].

Tiép theo, dic diém probiotic bao gdm: kha ning sinh
enzyme ngoai bao va kha nang khang cac vi sinh vat gay
bénh cua 7 ching c6 kha ning sinh axit lactic cao nhét s&
dugc xac dinh dé lya chon ra nhitng ching pht hop nhat st
dung cho 1én men slta chua dau xanh. Két qua duogc trinh
bay trong cac phn tiép theo.

3.2. Xdc dinh hoat tinh probiotic ciia cdc chiing tuyén
chon

Kha nang sinh enzyme ngogi bao: Stra chua dau xanh
chira nhiéu thanh phan dinh dudng nhu tinh bot, protein
tur cac loai hat, vay dé vi khuén sinh truong va 1én men
t6t trong moi truong sira hat doi hoi vi khuén can c6 kha
nang sinh mot s6 enzyme ngoai bao nhu protease (phan giai
protein) va amylase (phan giai tinh bot). Két qua xac dinh
kha nang sinh enzyme ngoai bao cta 7 chung vi sinh vat
phan 1ap dugc thé hién trong bang 2.

Bang 2. Kha nang sinh enzyme ngoai bao ctia cac chiing
Lactobacillus.

Hoat tinh enzyme (D-d, mm)

STT Ky hiéu chiing

Phdn gidi protein Phdn gidi tinh bgt

1 DCI1 5,28 =
2 DXI 3,17 2,97
3 DDI 3,62 420
4 KC2 8.23 5,40
5 KC3 2,20 =
6 YK 533 =
7 PB 4,12 .

Grji cha: D: Bwéng kinh phan giai; d: Budng kinh 16 thach; (-): Khéng
thé hién hoat tinh.

Két qua tir bang 2 cho thdy, ca 7 ching Lactobacillus
phan lap duoc déu thé hién kha nang sinh enzyme protease
v6i dudng kinh phan giai tir 2,20 dén 8,23 mm va c6 3 ching
sinh enzyme amylase la DX1, DD1, KC2 véi duong kinh
vong phan giai dao dong tir 2,97 dén 5,40 mm. Trong do,
ching KC2 c6 hoat tinh hai loai enzyme manh. Két qua vé
kha ning phan giai protein tuong tu vdi nghién ctru kha nang
sinh enzyme ngoai bao ctia N.T.T. Huynh va cs (2019) [15].

Kha nang khang vi sinh vdt gdy bénh: Kha nang khang
céc vi sinh vét gy bénh cua cac chung vi khudn phan lap
duogc trinh bay trong bang 3.
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Bang 3. Kha nang khang vi sinh vat gay bénh cua cac ching
Lactobacillus.

Puong kinh vong vé khuin (mm)

STT Chiing
E. coli Salmonella Staphylococcus
1 DCI 7,50 8,33 14,75
2 DXl 3,10 6,17 -
3 DD1 3,63 5,73 13,67
4 KC2 6,27 6,63 17,17
5 KC3 4,17 5,17 -
6 YK 3,17 7,17 8,83
7 PB 4,70 3,67 11,50

Ghi cht: (-): Khdng thé hién hoat tinh.

Két qua ¢ bang 3 cho thdy, ca 7 ching vi khuin phan lap
déu tao vong vo khuan khi twong tac voi E. coli, voi duong
kinh v6 khuan tir 3,10-7,50 mm. Hai chung DC1 va KC2 c6
kha nang khang E. coli manh nhét, dat duong kinh vo khuén
lan luot 1a 7,50 va 6,27 mm, trong khi ching DX1 c¢6 kha
nang khang yéu nhat (3,10 mm). Theo quy wdc ciia A.B.
Galindo (2004) [16], ca 7 chung déu khang E. coli, trong
d6 5 chung (DX1, DDI, KC3, YK, PB) c6 muc khang yéu
(duong kinh vé khuan 1-5 mm), con 2 chung (DC1, KC2)
khang & muc trung binh (dudng kinh v6 khudn 6-20 mm).

Dé6i v6i Staphylococcus, 5/7 ching c¢6 kha ning ddi
khang, véi duong kinh vé khuin 8,83-17,17 mm. Ching
KC2 thé hién kha ning khang t6t nhit vi duong kinh
v6 khuan 17,17 mm. Két qua nay twong dong véi nghién
ctru vé kha niang khang Staphylococcus cia cac ching
Lactobacillus trong sita chua truyén thong Ma-roc (duong
kinh v6 khuén >6 mm) [17].

Ngoai ra, tit ca cac ching vi khuén phan lap déu khang
Salmonella, v61 duong kinh vo khuén 3,67-8,33 mm va
chung DC1 ¢6 duong kinh v6 khudn 16n nhit 13 8,33 mm.
Céc nghién ctru trudc day ciing dd ghi nhan nhiéu loai
Lactobacillus c6 kha nang tao ra protein diét khuén manh
nhu nghién cuu cua Q.K. Hoang va cs (2011) [18] vé hoat
tinh khang khuan cua cac chiung Lactobacillus.

Nhu vdy, trong s6 19 ching vi khuan phan 1ap dugc tir
10 ngudn 1én men khac nhau, chiing t6i chon duoc 2 chung
vi khuan thuc chi Lactobacillus 1a DC1 va KC2 ¢6 kha
nang sinh axit lactic cao va dac tinh probiotic phu hgp sir
dung dé 1én men sira chua dau xanh. Két qua xac dinh diéu
kién nudi cdy thich hgp dé nhan giéng 2 ching nay duogc
trinh bay trong cac phan ké tiép.

3.3. Xdc dinh diéu ki¢n nuéi cdy thich hop

Thanh phan méi trwong: Anh huong cia thanh phan moéi
truong dén kha nang sinh trudng va khd ning sinh axit trong
mdi truong nudi cay cia hai ching duoc thé hién trong bang 4.
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Bang 4. Anh hwéng clia thanh phan méi trwdng nudi cay dén kha
ning lén men va mat d6 té bao cua hai chiing DC1 va KC2.

Chiing Yéu té Mit d¢ vi khuan Ham lugng

(10% CFU/ml) axit (g/l)

Péi chiing hMOIZCSp(eg;;‘;EZT 7,17 17,30
Saccarose 5,97 15,94

Nguén C  Lactose 2,83 14,68

DCl1 Fructose 1,89 13,51
CNM 5,565 15,67

Nguon N Cao thit 7315 16,62

Tryptone 3,38 13,60

Déi chimg hMO]:CSIff;‘t‘;z:; 10,15 16,62
Saccarose 10,7 15,04

Nguén C  Lactose 5,655 15,45

KC2 Fructose 1,71 10,31
CNM 593 15,99

Nguon N Cqo thit 4,355 15,58

Tryptone 2,695 14,91

Céc nguodn carbon khac nhau di duoc st dung dé nudi
cdy hai ching DC1 va KC2, bao gdm glucose (MRS chuén),
saccarose, lactose va fructose. Trong do, MRS chuin 1a
nguén carbon tot nhat, véi ham lugng axit tao thanh & DC1
va KC2 lan luot 13 17,30 va 16,62 g/, mat d6 vi khuéan dat
7,17x108 va 10,15x10® CFU/ml.

Tuy nhién, ¢ ching KC2, mdi truong saccarose thay
thé tao ra mat do vi khuén cao hon so véi MRS chuén, dat
10,7x10% CFU/ml, trong khi ham lugng axit lactic giam
khong dang ké so voi MRS chuan.

Hau hét cac méi trudng nudi vi khudn lactic thuong
dugc bd sung ngudn nito, yéu t& quan trong cho viée san
xudt sinh khéi. Khi thay thé cic ngudn nito hitu co trong
MRS bang cao nim men, cao thit va tryptone, mat do té bao
va ham lugng axit cta ca hai ching DC1 va KC2 giam dan
theo thi tu: peptone > cao ndm men > cao thit > tryptone.

Nhu vay, sau qua trinh khao sat, chiing t6i da chon moi
truong MRS chuan cho DC1 va méi trudong MRS thay thé
saccarose cho KC2 dé ap dung cho céc thi nghiém tiép theo.

pH: pH d6ng vai trd quan trong d6i v6i sinh khdi va san
pham bacteriocin cta vi khuén lactic vi qua trinh tong hop,
hép phu va phan huy protein déu phu thudc vao pH. Két qua
khdo sat anh huong cta pH dén sinh truong cia hai ching
DC1 va KC2 duge thé hién trén hinh 2.
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o 8

crumi DC1 " || chum Kc2 g

8 2000 | 8 17,00
i 7 16,50
E 15,00 i 16,00
4 1000 | 4 15,50
3 3 15,00
9 5,00 2 14,50
1 1 l 14,00
0 0,00 0

13,50
4 5 6 7 8 4 5 6 y 8

— Mat dovi khudn (103 CFU/m) — M3t 06 vi khugin (108 CFU/MI)

=== Ham luong axit (g/l) =——Ham luong axit (g/l)

Hinh 2. Anh hwéng ctia pH dén kha nang Ién men va mat dé6 té bao
cua hai ching DC1 va KC2.

Ching DC1 sinh truong tot trong khoang pH 5-8, véi
mét do vi khuan tang tir pH 5-7 va giam tr pH 7-8, dat
cao nhat & pH 6-7. Tai pH 7, mat do té bao dat 6,985x10°
CFU/ml va ham lugng axit 17,39 g/l, cho thay kha ning
chiu pH thép tot. Chung KC2 ciing dat mat d¢ vi khuén
va ham lugng axit cao nhét & pH 6-7, v&1 méat do té bao
7,3%x10® CFU/ml va ham lugng axit 16,57 g/l & pH 6. Do
do, pH 6,5 dugc chon dé nudi ciy ca hai chung. Két qua nay
tuong déng v&inghién ctru cua G. Enan va cs (2006) [19] vé
L. plantarum & pH 6,5 1a diéu kién t&i uu cho sinh khoi va
hop chat khang khuan.

Nhiét @: Tién hanh nuéi cdy hai ching DC1 va KC2
trong moi truong MRS tai cac nhiét d6 25, 30, 35, 40 va
45°C. Kha nang sinh truong cua hai chung ¢ cac nhiét do
khac nhau thé hién trong hinh 3.

x108 %108 gl

CFU/mI DC1 & crum KC2
7 2000 | 8 20,00
6
5 1500 | 6 15,00
4

1000 | 4 10,00
3
2 500 | 2 5,00
1
0 000 |0 0,00

2% 30 3 40 45 25 30 35 40 45

- Mat dovi khuan (108CFU/mU W Mt d6 vi khudn (108CFU/ml)

= Ham |uong axit (g/) == Ham |ugng axit (g/l)

Hinh 3. Anh hwéng clia nhiét do dén kha nang Ién men va mat do
té bao chia hai chung DC1 va KC2.

Mat d6 vi khuan va ham luong axit ting khi nhiét do dat dén
40°C, véi gi tri cao nhat quan sat dugc trong khoang 35-40°C.
Qua 40°C nhiét d6 anh hudng xau dén sinh truong vi hau hét vi
khuén lactic va trung binh, phét trién toi vu ¢ 35-40°C va cac
hoat dong trao dbi chét, bao gém san xuat bacteriocin, cling
dién ra trong khoang nhiét d9 nay. Nhiét o 37°C dugc chon dé
nudi cdy c4 hai chung trong cac nghién ctru tiép theo.

Thoi gian: Dé thu duge ham luong sinh khéi i da, can
xac dinh dugc thoi gian 1én men hi€u qua. Pudng cong
sinh truong ciia hai ching DC1 va KC2 dugc thé hién trong
hinh 4.
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Hinh 4. Anh hwéng cua thei gian dén kha ning sinh trwdng cla
hai ching DC1 va KC2.

Duya trén két qua hinh 4, thoi gian nudi cy téi wu la
24-32 gid. V6i DCI, mat do té bao cao nhit dat
OD,,=1,34 nm sau 24 gi0, kém theo ham luong axit cao
nhat. Mic dia KC2 ¢6 OD cao hon sau 32 gid so v6i 24 gio,
su chénh léch nay khong dang ké. Do d6, dé rit ngin thoi
gian 1én men, ca hai chung s& dugc nudi cdy trong 24 gio.

Téc dé lac: Toe dd lac cb tac dung déao tron mai trudong
va phan tan déu dinh dudng, 1am ting kha nang hap thu dinh
dudng ciia t& bao (hinh 5). Hinh 5 cho thay anh huong cia
toc do lac dén sinh truong cia hai ching DC1 va KC2.

08 DC1 | x108 Kc2

CRUmI o " o é
10 1850 B 1800
ER 1800 5 | S 1750 §
L 6 o § 10 )
é ) 17,50 é = 17,00 é
2y e | 8 3 I I 1650 ¢
@ T pt ]
= 0T | o 1600 T

Tmh 150 200 250 Tmh 150 200 250

Chédd lac (v/phut) Chéd lac (viphut)

= Mt dovi khudn (103 CFUmI) Vit dovi khuan (108 CFUIm)

=== Ham [wong axit (gfl) ===Ham |uong axit (gf)

Hinh 5. Anh hwéng cua téc d6 1ac dén kha nang 1én men va mat do
té bao cua hai chung DC1 va KC2.

Két qua cho thdy, mat d6 vi khuan va ham luong axit
trong modi truong nudi cdy ting dan khi ting téc do lic.
Trong truong hop nudi cdy tinh, vi khuan van phat trién
nhung phat trién kém hon so véi nuéi lic. Toc do lic thich
hop cho ca hai chung DC1 va KC2 1a 200 vong/phut.

Ty 16 tiép gidng anh huong rat nhiu dén thoi gian nuéi
cAy va hiéu qua kinh t&. Mot ty 1é tiép gidng thich hop s& rit
ngfm duoc thoi gian nuoi céy, tao dugc luong sinh khdi 16n.
Anh huéng nay duoc thé hién trong hinh 6.
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Hinh 6. ﬁ'mh hwéng cla ty 18 tiép gidbng dén kha nidng lén men va
mat do te bao ctia hai chung DC1 va KC2.

Ty 1é tiép gidng va ham lugng axit c6 mdi quan hé ty
1¢ thuan. Ddi voi chung DC1, khi ty 1é tiép gidng vuot qua
10%, mat do vi khuan giam, c6 kha nang do tac dong uc
ché sinh truong tir ndng do6 gidng qua cao. Do do, ty 1¢ tiép
gidng 10% dugc xac dinh 1a t6i vu cho DC1. Pdi v6i ching
KC2, mat d6 vi khuan va ham lugng axit tiép tuc tang theo
ty 1¢ tiép gidng nhung su khac biét giira ty 18 10 va 12% la
khong dang ké. Dé dat hiéu qua kinh té va t6i uu str dung
gidng, ty 16 tiép gidng 10% duoc Iya chon cho KC2.

3.4. Ung dung 1én men sita chua diu xanh

Sita chua dau xanh dugc san xuét theo quy trinh nhu
hinh 1 ¢ trén. Sau khi chudn bi xong bd tri 3 cong thirc thi
nghiém bao gdm: PC (ddi chimg): St dung ching vi khudn
thuong mai; CT1 (cong thic 1): Sir dung chung DCI1 va
CT2 (cong thirc 2): Str dung ching KC2. Két qua duoc thé
hién o bang 5.

Bang 5. Chat lwgng cam quan cua siva chua dau xanh.

Méu Mau siic Mui Vi Trang thai
pC 5,15 4,98 5,16° 5,98
CT1 4,23¢ 4,254 4,04 4,734
CT2 5,81 5290 5,64° 6,95°

Céc sb lidu theo cot cd chir cai khac nhau 1a khac biét cé y nghia théng
ké (p=0,05); BC: S dung ching thwong mai; CT1: S& dung chlng
Lactobacillus DC1; CT2: Lactobacillus KC2.

Cong thie DC st dung gidng thuong mai YC35 véi ty
18 b6 sung 0,02%, cho ra san phém stra chua c6 chét luong
cam quan tot, mang huong vi ddc trung hai hoa cua sira
chua két hop v6i ddu xanh. Cong thirc CT1, sir dung ching
Lactobacillus DC1, mac du tao ra axit lactic, nhung khong
dat dugc huong vi va cAu triic mong mudn. Nguoc lai, CT2
st dung chung Lactobacillus KC2 da cho ra san phim sita
chua 6n dinh nhat trong cac cong thuc, véi huong vi dé& chiu
va trang thai dong min hap dan. San pham sita chua CT2
duogc phan tich danh gia thém maot sé chi tiéu hoa 1y co ban
dé so sanh voi cong thirc DC. Két qua thé hién trong bang 6.
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Bang 6. Mot sé chi tiéu héa ly cua siva chua céng thirc 2 va déi
chirng.

Chi tiéu CT2 PC
Ham lugng protein (%) 3,5+0,1 3,2+0,1
TSS (°Bx) 12,0+0,2 12,5+0,2
Ham lugng axit tong sb (%) 1,1£0,05 1,0£0,05

Két qua phan tich hoa 1y cho thdy, sita chua CT2 c6 mot
s6 wu diém ndi bat so véi sita chua DC, phu hop véi két qua
danh gid cam quan. Chat kho hoa tan tong s6 (TSS) ctia CT2
thép hon mdt chut (12,0+0,2 °Brix so voi 12,5+0,2 °Brix),
cho thay san pham c6 do ngot diu va hwong vi hai hoa, phi
hop véi danh gia cam quan vé huong vi. Ham luong axit
hiru co téng s6 cao hon (1,1+0,05% so voi 1,0+0,05%) tao
d6 chua can dbi, tao cam giac tuoi mat, duoc danh gia tich
cuc hon trong cam quan. Céc chi tiéu nay gop phan khang
dinh su phu hop cua chung Lactobacillus méi trong san
xudt sira chua dau xanh chét lugng cao.

4. Két luan

Tu 10 nguén phan 18p, da thu duoc 19 khuén lac vi
khuén lactic, trong d6 7 ching c6 kha nang sinh axit cao
nhit (15,60-17,67 g/l) dugc tuyén chon. Pang chi y, hai
chung Lactobacillus DC1 va KC2 thé hién hoat tinh enzyme
protease, amylase, cung kha nang khang vi sinh vat gy
bénh vuot troi. Pidu kién nudi céy tdi wu cho hai chung
nay bao gdbm: méi truong MRS chuan véi pH 6,5, nhiét do
37°C, thoi gian 24 gio, toe do lic 200 vong/phut, nguon
nito va carbon gitr nguyén ddi véi DC1, trong khi ngudn
carbon ctia KC2 duoc thay thé bang saccarose. Thir nghiém
1én men sita chua dau xanh cho thiy, san pham tir chung
KC2 dat chét luong cam quan va hoa ly tdt, thé hién tiém
ning tmg dung trong san xuat quy mo 16n.
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Birgr dau nghién ciru kho sat mgt so dic tinh cda ching Bacillus subtls ban dia, phin lip
tir ngwoi Viét Nam khoe manh img dung trong san xuat ché pham probiotic
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Tom tit:

Khai niém vé probiotic hi¢n nay ngay cang phd bién nho vao cic nghién ciru ing dung va sy da dang ciia cac ché
phim probiotic. Trong nghién ciru niy, nhém nghién ciru tién hanh nudi ciy phan lip va dinh danh cac chiing
Bacillus subtilis (B. subtilis) tir mau phan nguoi khée manh va dinh gia mét sé dic tinh probiotic ctia ching thu
dwoc. Cac thir nghiém danh gia dwoc thue hién dua trén huéng din GRAS (Generally Recognised as Safe) ciia Cuc
Quan 1y Thue phﬁm va Duge phflm Hoa Ky (FDA). Day la tiéu chuin quan trong dugc cac cong ty thuc phém va
dwgc phim sir dung dé danh gia dic tinh probiotic ciing nhu tinh an toan cua vi khuin, bao gém kha nang giy tan
mau, d§ nhay cam véi khang sinh, kha ning chju axit da day va mudi mit. Két qua nghién ctru da tuyen chon duwge
mot ching B. subtilis khong giay tan mau, dwgc dit tén la B. subtilis Eramic26 (Eramic26). Ching nay cé hinh thai
khuin lac hoan toan khac biét so véi cac chiing B. subtilis giy tan mau. Ngoai ra, chiing téi ciing d4nh gia tinh nhay
cam ciia chiing véi cac loai khang sinh thuong sir dung & ngudi, kha ning song sét va ton tai trong mdi truong hé
tiéu héa. Két qua cho thiy, chiing Eramic26 c¢6 kha ning thich nghi tot véi hé tiéu héa con nguoi, khong khang lai
cic khang sinh quan trong va dat tiéu chuin an toan theo huwéng din GRAS.

Tir khéa: B. subtilis, Eramic26, hé tiéu hoa, khang sinh, men vi sinh.
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Abstract:

The concept of probiotics is becoming increasingly widespread today due to applied research and the diversity of
probiotic products. In this study, we cultured, isolated, and identified B. subtilis strains from stool samples of healthy
individuals and evaluated the probiotic properties of the obtained strains. The evaluation experiments were conducted
based on the Generally Recognised As Safe (GRAS) guidelines of the U.S. Food and Drug Administration (FDA).
This is an important standard used by food and pharmaceutical companies to assess the probiotic characteristics
and safety of bacterial strains, including hemolytic activity, antibiotic susceptibility, tolerance to gastric acid, and
bile salts. Study results selected a non-hemolytic B. subtilis strain, designated as B. subtilis Eramic26 (Eramic26).
This strain exhibited completely distinct colony morphology compared to hemolytic B. subtilis strains. Additionally,
we assessed its susceptibility to commonly used antibiotics in humans, its survival and persistence in the human
gastrointestinal tract: The results showed that Eramic26 adapts well to the human digestive system, does not exhibit
resistance to critical antibiotics, and meets the safety standards according to the GRAS guidelines.

Keywords: antibiotic, B. subtilis, digestive system, Eramic26, probiotic.
Classification numbers: 1.6, 2.8, 3.5
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1. Dat van de

Theo T chirc Y té Thé gi¢i (WHO) va T chirc Nong
Luong cua Lién hop qubc (FAO), probiotic dugc dinh
nghia 1a nhling vi sinh vét séng, ¢6 cac dac tinh an toan
khi dua vao co thé voi lidu lugng thich hop, s& mang lai
nhitng hi¢u qua tich cuc ddi voi stre khoe caa vat cha [1, 2].
Trong khoang hai thap ky gan diy, mbi quan tim va nhu
cau str dung probiotic cuia ngudi tiéu dung ngay cang cao,
tir d6 gop phan thuc ddy manh mé cac hoat dong nghién
ctru lién quan dén linh vuc nay [3]. Pdi véi nguoi, nhimng vi
khuén nay thudng dugc bd sung nhim can bang hé vi sinh
vat bén trong dudng rudt, cai thién strc khoe va tang cuong
mién dich. B. subtilis 1a nhiing té bao hinh que, thuong cd
chidu dai khoang 2-4 micromet va chiéu rong khoang 0,25-
1 micromet, tdn tai don 1é hoac xép thanh chudi, c6 kha
nang di dong va sinh bao tir hinh elip ¢ trong trang thai
“ngi1 d6ng” gitp cho chung sdng sot trong cac didu kién moi
truong khic nghiét. GRAS (Generally Recognised as Safe)
12 mot ching nhan tiéu chuan ciia Cuc Quéan 1y Thuc pham
va Dugc pham Hoa Ky (FDA) ap dung cho céc chét phy gia
thuc phém va vi sinh vat dugc cong nhan la an toan cho con
nguoi trude khi duoce dwa vao san pham, thyc pham sir dung
cho nguoi [4, 5]. Cac san pham probiotic dat chat luong
can tuan thi cac yéu cau khit khe vé lva chon chung giéng
vi sinh vat, moi truong nudi cdy, quy trinh 1én men... Hién
nay, tai Viét Nam, hau hét cac ching vi sinh vét dugc nghién
ctru ung dung trong thuc phém, san xuét probiotic déu chua
dugc danh gia mot cach déy du cac dac tinh theo cac tiéu
chudn ciia GRAS. Trong nghién ctru niy, nhom nghién ctru
bude dau khao sat va danh gia mot s dic tinh probiotic ciia
chiing Eramic26 ban dia, phan 1ap tir nguoi Viét Nam khoe
manh theo céc tiéu chuan va huéng dan ciia GRAS.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

MAu phan ctia ngudi trudng thanh khoe manh, khong sir
dung khang sinh va cac ché pham probiotic ti thiéu trong
vong 1 thang.

2.2. Phuwong phdp nghién ciru

Tiéu chudn lwa chon mdau: Nguoi cho mau 1a ngudi
truong thanh khoe manh, khéng mac cac bénh 1y vé dudng
tiéu hoa, khong s dung khang sinh hay cic ché phim
probiotic tdi thiéu trong vong 1 thang. Mau phén sau khi lay
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dugc chuyén vé phong thi nghiém trong vong 2 gid ¢ diéu
kién nhiét d6 thuong hodc phai dugc bao quan & nhiét do
4-8°C khong qua 12 gio.

Nuéi cdy va phan ldp vi khuan: Lay 1 g phan cho vao
6ng falcon co6 chira 9 ml dém PBS 1x vo trung, lic déu, xir
Iy nhiét & 80°C trong 30 phat. Mau dugc pha loing dén
ndng do 10~ va duoc trai trén dia moi trudng nudi cdy gidu
dinh dudng (LB) pH 7. Cac khuan lac nghi ngd c6 dic diém
nhu: mau tréng duc, dang hinh tron, ria rang cua, khong déu
dugc cdy chuyén sang cac dia LB pH 7 khac cho dén khi
chi xut hién mot loai khuan lac thudn nhit nham muc dich
dinh danh sau do.

Chung vi khuén sau khi phan lap dwgc luu giit trong 6ng
Eppendorf cé chira 1 ml glycerol 20%, bao quan trong tu -80°C.

Binh danh vi khudn: Cac ching vi khuan sau khi phan
1ap duoc tién hanh dinh danh trén hé théng dinh danh vi sinh
MALDI-TOF. Cac chung vi khuan cho két qua dinh danh 1a
B. subtilis s& duoc giir trong dng eppendorf chira glycerol
20% & -80°C sdn sang cho cac thir nghiém tiép theo.

Danh gia kha nang gdy tan mdu: Kha nang tan mau
ctia vi khuan dugc tién hanh bang cach sir dung méi truong
thach Columbia chtra 5-7% mau ctru. Sau 24 gio u ¢ 37°C,
hoat tinh tan méu cta chung dugc danh gia va phan loai dya
trén sy ly giai hdng cu trong méi trudng xung quanh khuin
lac. Tan mau alpha (a), beta (B), gamma (y) xuét hién dudi
dang mau xanh luc, trong va khong c6 ving rd rang xung
quanh cac khuan lac twong umg. Ching Staphylococcus
aureus ATCC 25922 duoc st dung dé lam ddi chimg dwong
[6]. Cac chung tan mau gamma (y) dugc coi l1a an toan.

Thir nghiém mirc do nhay cam voi khang sinh: Muc d§
nhay cam cua chung vi khuin dugc danh gia bang phuong
phap khuéch tan dia Kirby Bauer theo huéng dan GRAS
[7] ddi chiéu dua trén tiéu chuan cia Vién Chuan hoa cac
phong thi nghi€ém vi sinh 1am sang (CLSI) 2021 [8]. 9
loai khang sinh dugc thir nghiém 1a cac khoanh gidy chira
gentamycin 10 pg, clindamycin 2 pg, chloramphenicol 30
ug, erythromycin 15 pg, rifampicin 5 pg, vancomicin 30
ug, tetracycline 30 pg, linezolid 30 pg, ciprofloxacin 5 pg.
Két qua duoc phién giai theo tiéu chuan CLSI M100, 2021
dbi v6i Staphylococcus spp. va GRAS Notice No 1131 dbi
voi B. subtilis BS50 [7-9].

Thir nghiém kha nang chiu muéi mdt va axit da day:
Quy trinh d4nh gia kha ning chiu mudi mat va axit da day
duogc tién hanh theo huéng dan GRAS [7]. Vi khuan dugc



cdy trén dia moi trudng DSM, i & 37°C trong 24 gio. Lay 1
khuén lac hoa vao 2 ml méi truong LB 1ong, u & 37°C trong
6 gid. Sau do, chuyén 200 pl dich d6 vao dng nghiém méi
c6 chtra 2 ml moi truong sinh bao tt DSM, 1t qua dém &
37°C trong may lic. Sau 24 gio, tién nhudm, soi mau dudi
kinh hién vi dé kiém tra sy c6 mat cua bao tir. Sau do, dich
nudi cdy duogce xir Iy nhiét & 65°C trong 45 phut dé diét cac té
bao sinh dudng con lai trong dich nudi nham thu duoc dich
bao tir. Sau d6, chuyén 100 ul dung dich bao tir ndy vao éng
nghiém c6 chtra 10 ml mét trong céc loai dung dich thir sau,
u ¢ 37°C trong vong 3 gio.

- Nuée mudi 0,2% (2 mg NaCl/l ml H,O).

- Mubi mat 0,2% (1 mg sodium cholate + 1 mg sodium
deoxycholate/1 ml nudc mudi 0,2%).

- Dich rugt mo phong (SIF) (1 mg pancreatin/1 ml nudce
mudi 0,2%).

- Dich da day mé phong (SGF) (3,5 mg pepsin/1 ml
nudc mudi 0,2%), pH duoc diéu chinh vé cac muc 2, 3, 4
bang axit HCI.

Cac mau thtr duoc tién hanh léy mau tai cac thoi diém
0, 1 va 3 gio dé danh gia kha ning sdng sot cua bao tir (tién
hanh pha lodng va cdy dém trén dia thach DSM, mdi ndng
d6 pha lodng dugc cdy trai trén 2 dia moi truong DSM).

Chi s theo dai 1a ty 1& séng twong dbi duge tinh toan
theo ty 1& phan trim cta s6 luong bao tir sau khi phat trién
50 v6i s6 lugng bao tir ban dau theo cong thirc:

s6 lwgng bao tir sau khi phat trién

Ty 1& séng (%) = x 100%

s6 lwgng bao tir ban dau

< PR N
3. Két qua va ban luan

3.1. Nuéi cdy, phén ldp va dinh danh chiing vi khudn
Bacillus subtilis

B. subtilis c6 thé phan 1ap dugc tir mau phén ctia nguoi,
nhung kha nang phan 1ap khong cao nhu & cac ngudn khac
nhu dat hodc phan dong vat vi chung thudng 13 vi khuan co
trong moi truong ty nhién va khong phai 1a mot phan wu
thé trong h¢ vi sinh vat duong rudt cia nguoi. Tuy nhién,
néu diéu kién nudi cdy phu hop, kha ning phén 1ap duoc
vi khudn nay tir mau phan ngudi s& cao hon. Viéc phén lap
thanh cong vi khuan thuong phu thudc vao phuong phap
nudi cdy va méi trudng sir dung.

Tong s6 30 mau phan thu thap dugc tir ngudi khoe
manh, dap Gng ti€u chuén lga chon, nhom nghién ciou tién
hanh nudi cdy, phan lap va chon ra cic ching vi khuan co
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ddc diém hinh thai khuan lac nghi ngd B. subtilis nhu ¢
mau tring duc, dang hinh tron, ria khong déu dang ring cua
(hinh 1). Cac ching nay duoc lam sach va dinh danh trén hé
thdng dinh danh vi sinh MALDI-TOF (hinh 2).
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Hinh 2. Hinh anh két qua dinh danh trén hé théng vi sinh MALDI-
TOF.

T 30 mau phan, nhém nghién ctru phan lap dugc
102 chung Bacillus, trong d6 c6 B. amyloliquefaciens, B.
cereus, B. megaterium, B. flexus, B. pumilus, B. siralis, B.
licheniformis va B. subtilis. Trong 102 chung Bacillus nay,
chung t61 dinh danh dugc 8 chung B. subtilis. Cac ching B.
subtilis phan lap duoc luu giit & -80°C san sang cho céc thi
nghiém tiép theo.

3.2. Ddanh gida khd nang tan mdau

Co quan An toan Thyc phiam chau Au (EFSA) dua ra
khuyén céo bit budc phai thir nghiém hoat tinh tan mau
dé dam bao rang, chung vi khuan khong c6 kha niang gay
tan mau ngay ca khi ching vi khuan 4y da duoc cong nhan
GRAS Notices hay QPS (Qualified Presumption of Safety)
[9, 10]. Biéu hién cua hoat dong tan mau 1a mot yéu td doc
Iwc co ban phai dugc khao sat dé dam bao tinh an toan cua
chung trude khi thuc hién cac thir nghiém déc tinh probiotic
khac. Cac chung thé hién hoat dong tan mau duoc coi la
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khong an toan va khong duoc tmg dung vao san pham danh
cho con ngudi ciing nhu dong vat cho t6i khi yéu t6 nay
duoc loai bo, chinh stra hoac dugc xac nhan khong gay hai
cho vat chu. Trong thtr nghiém nay, chung t6i sir dung chiing
Staphylococcus aureus ATCC 25922 dé lam chimg dwong.

Nghién ciru tién hanh danh gia kha ning gay tan mau cia
8 chung B. subtilis i dugc dinh danh bang hé thng dinh
danh vi sinh MALDI-TOF. Két qua c6 7 chung B. subtilis
phén 1ap dugc gy tan mau, tt ca cac ching B. subtilis nay
déu c6 hinh thai khuan lac dic trung cta B. subtilis, khuin
lac ddc trung hinh vanh khan (hinh 3) va chi ¢6 duy nhat
mot ching B. subtilis khong gy tan méau, hinh thai khuan
lac cuia chung nay khéc biét hoan toan so véi ching gay tan
mau (hinh 4, 5). Chung nay dugc nhom nghién ctru dat tén
la Eramic26. Hinh thai ctia chung nay ciling twong ty nhu

hinh thai cua chung B. subtilis SG188 dugc bao cao trong
huéng ddn GRAS [7].

Hinh 3. Hinh anh tan mau ctia mét s6 chung Bacillus subtilis phan
lap dworc.

Hinh 4. Hinh anh khéng gay tan mau chung Bacillus subtilis
Eramic26.

Hinh 5. Hinh thai khuan lac ching Bacillus subtilis Eramic26.

Kha ning gdy tan mau cua B. subtilis cb thé dugc giai
thich qua hai yéu t6 chinh. Thit nhdt, mot s6 ching tiét ra
enzyme hemolysin, mot loai protein c6 kha nang ly giai
mang té bao hong cau. Hemolysin c6 thé gy hai cho md
nguoi khi vi khuén xam nhép vao co thé, dic biét la trong
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truong hop nhiém khuan. Thir hai, B. subtilis c6 kha nang
san xuat nhiéu loai enzyme ngoai bao khac nhau, giup chiung
canh tranh trong moi truong séng. Mot sb enzyme nay co
kha nang lam hu hai mang té bao khac, dan dén hién tugng
tan mau khi vi khuan sinh truong trong méi truong giau chat
dinh dudng nhu méi trudng mau.

Trong nghién cuu dic tinh cac chung probiotic, ti€u
chi an toan 13 yéu t6 quan trong hang dau. Vi vy, véi cac
chung B. subtilis dugc lya chon cho muc dich st dung trong
thuc pham, viéc kiém tra kha ning gy tan mau la mot bude
bét budc. Chung giy tan mau thuong bi loai trir vi co nguy
co cao dbi voi ngudi dung, nhat 1 ¢ nhitng ngudi co hé
mién dich suy yéu. Bén canh d0, cac tiéu chuan an toan nhu
GRAS ciia FDA ciing yéu cau phai kiém tra kha ning nay dé
dam bao khong c6 tac dong tidu cuc khi st dung ché pham
probiotic chira B. subtilis.

Két qua nay cho th?iy, viéc phan 1ap dugc mot ching B.
subtilis c6 dac tinh khong gay tan mau la v cung kho khan.
Nhiing ching gdy tan méau la nhiing chung tiém an nguy
co ddi véi sire khoe con nguoi, dic biét khi dwoc tng dung
trong thuc pham hay dugc pham.

3.3. Danh gia mirc dp nhay cam voi khang sinh

Thir nghiém muc do nhay cam véi khang sinh phai
duogc thuc hién tiép theo vi muyc dich an toan cta ching.
Thur nghiém nay duoc thuc hién theo GRAS Notices [7] su
dung phuong phéap khuéch tan dia Kirby Bauer dua trén tiéu
chuan CLSI 2021 [8] v&i 9 loai khang sinh. Két qua dugc
thé hién trong bang 1.

Bang 1. Két qua danh gia doé nhay cam véi khang sinh.

Puing kinh ving ire ché (mm)

Tén khéng sinh
S I R Eramic26

Gentamycin 10 pg >15 13-14 <12 26 S
Clindamycin 2 pg >21 15-20 <14 6 R
Chloramphenicol 30 pg ~ >18 13-17 <12 26 S
Erythromycin 15 pug >23 14-22 <13 26 S
Rifampicin 5 ug >20 17-19 <16 19 I
Vancomicin 30 pg >17 15-16 <14 22 S
Tetracycline 30 pg >19 15-18 <14 26 S
Linezolid 30 pg >21 - <20 30 S
Ciprofloxacin 5 ug >21 16-20 <15 32 S

S: nhay cam, I: trung gian, R: khang.



Két qua bang 1 chi ra rang, chung Eramic26 duoc thir
nghiém nhay cam v&i hau hét cac loai khang sinh. Chiing
nay khong tim thdy khoang tham chiéu d6i voi khang sinh
ampicilin sulbactam, trung gian véi rifampicin va khang
clindamycin. Tuy nhién, kha ning dé khang véi mot loai
khéng sinh nhit dinh c6 thé 1a von c6 ctia mét loai hodc
mot chi vi khuan. Piéu nay ciing duge quy dinh chat ché
béi EFSA va GRAS [9, 10]. Hon nira, tinh trang khang
khang sinh & mic vira phai c¢6 thé dugc coi 1a mot dic diém
tich cuc, nhu nhimng trudong hop diéu tri sir dung két hop
probiotic va khang sinh. Hon nira, néu ché pham sinh hoc
duogc danh gia nhay cam voi tat ca cac loai khang sinh, kha
nang sdng sot va ton tai ciia chung c6 thé s& bi tic dong, can

thiép va mat hiéu Iyc [11].
3.4. Pdnh gid khd ndang chiu muéi mét va axit da day

Theo X.X. Zhou va cs (2007) [12], vi sinh vat probiotic
chi phat huy duoc tac dung c6 loi 1€n vat chi khi chiing dinh
cu va ton tai duge trong h¢ ti€u hoa, day la méi truong chira
thanh phdn mudi mat va axit, nhitng yéu té chinh tc ché sy
sinh trudng va phat trién cia vi sinh vét. Nghién ctru ctia H.
Kumura va cs (2004) [13] dé chi ra rang, dic tinh probiotic
ctia vi sinh vat dugc thé hién sau khi chung c6 thé ton tai va
thich nghi khodng 3 gio trong h¢ tiéu héa. Day chinh 1a thoi
gian thtrc an luu hanh trong rudt non. Bén canh do, chiing c6
tiém nang probiotic phai c6 kha ning chiu pH thap méi co
thé gitip chung vuot qua hang rao pH bén trong da day. Dai
pH khao sat duoc thyc hién theo huéng ddn GRAS [7] v6i 3
muirc d6 14n luot 13 pH 2, 3, 4 va thoi gian 3 gio ciing 1 gidi
han quyét dinh sang loc ctia chung. Két qua thir nghiém kha
nang chiu mudi mat va axit da day dugc trinh bay tai bang 2.

Bang 2. Thir nghiém kha nang chiu mudi mat va axit da day.

Chiing Eramic26 (Pon vi CFU)

Dilindipkice o o N Ty 16 song sét T I¢ song sot
Ogio Igio 380 i a3 gio (%)

Nude mudi 0,2% 345x10"  334x107  3,75x107 97 109

Mudi mat 0,2% 345x107  356x10"  3,68x10" 103 107

Ma phong dich rugt 345x107  323x10"  3,01x10" 94 87

M6 phong dich da day pH2 3,45x10"  2,17x107  3,05x10" 63 9

M6 phong dich da day pH3  3,45x10"  2,42x107  4,00x10" 70 12

Mo phong dich da day pH4 345x10"  3,46x107  3,70x107 100 107
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Két qua bang 2 cho thdy, chung Eramic26 trong moi
truong nude mudi 0,2% va mubi mat 0,2% déu co ty 18 song
sOt Tét cao. Két qua thé hién rang, ching nay hoan toan c
thé ton tai va phat trién tot trong hé tiéu hoa. Trén thuc té,
trong qud trinh [am thi nghiém, nhém nghién ctru quan sat
két qua & 2 mdc thoi gian 1a sau 1 va 3 gid. O lan quan sat
déu tién sau 1 gi0, mat dg vi sinh vat tang 1é€n rat cham, gén
nhu khong déng ké trong méi truong mudi mat, lan luot
12 97% & moi trudng nude mudi 0,2% va 103% trong moi
truong mudi mat 0,2%. Sau 3 gi0, mat do vi sinh vat tang
1én mot cach nhanh chéng, lan luot 14 109 va 107% & moi
truong nude mubi va mudi mat. Két qua twong ty dugc giai
thich boi Q.D. Tinh va cs (2013) [14] khi nghién ctru vé vi
khuan probiotic. Theo d6, thoi gian dau mat d6 vi sinh vat
tang 1én rat cham, ddy 1a giai doan ma vi khuén thich nghi
voi1 moi trudng co mudi mat. Mudi mat tac dong dén té bao
vi sinh vat 1am han ché su phat trién cta chung. Tuy nhién,
sau do tbc do phat trién cua vi sinh vat ting 1én rit nhanh
do mot s6 protein va enzyme trén mang té bao vi khuan co
kha ning trung hoa tac dong ctia mudi mat bang cach cat dit
lién két N-actyl giita gdc steroid va chudi amino axit bén
cua axit mat. Ngoai ra, ching Eramic26 c6 kha nang thich
nghi va sdng sot trong moi truong md phong dich rudt véi
ty 1¢ 14 87%. D6i véi thir nghiém mo phong dich da day ¢
pH thép, tai muc pH 2 va 3, chiing van c6 thé ton tai, song
ty 18 song sot ¢ diéu kién nay 1a rat thip chi khoang 9-12%.
Trong khi d6, két qua & muc pH 4 lai cho thiy kha ning
thich nghi va phat trién rdt manh mé cua chung khi qua 1
gid ty 18 séng sot cua chung gan nhu tuyét ddi va sau 3 gio
chung c6 thé thich nghi va phat trién voi ty 18 107%. Tuy
nhién, khi da day dang trong trang thai nghi ngoi, muc pH
on dinh thudong duge duy tri & mic pH 4 va pH da day hiu
nhu chi giam xudng mirc pH 2 hodc 3 khi dang trong qua
trinh ti€u hoa thic an. Qua thu nghiém nay, nhém nghién
ctru danh gid ching Eramic26 c6 khd nang thich nghi, phat
trién t&t va hoan toan ton tai duoc bén trong méi trudng
khic nghiét ciia hé tidu hoa.

4. Két luan

Sau khi tién hanh nuéi cdy, phan 1ap trén 30 mau phan
ctia ngudi khoe manh va tién hanh dinh danh cac ching vi
khuan nghi ngd trén hé thong dinh danh vi sinh MALDI-
TOF, nhéom nghién ctru thu dugc 8 chung B. subtilis trong
102 ching Bacillus spp. Qua thir nghiém déc tinh gay tan
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mau ban dau, chung t6i chon ra dugc mdt chung B. subtilis
khong gay tan mau va dat tén cho chung 1a B. subtilis
Eramic26 dé tiép tuc tién hanh thir nghiém cac dic tinh
probiotic nhu mirc d§ nhay cam véi khang sinh hay kha
nang chiu axit da day va mudi mat. Két qua cho théy, chung
Eramic26 khong gdy tan mdu, cé khd ning thich nghi va
ton tai tot trong hé tiéu hoa con nguoi, dp ung tiéu chuan
an toan GRAS. Chung nay du diéu kién tiép tuc cho cac
thtr nghiém dac tinh probiotic khac trudc khi dugc dua vao
g dung va phat trién cac ché pham probiotic sir dung cho

nguoi.
L1 CAM ON

Nghién ctru nay dwoc tai tro boi Cong ty Co phan Ky nguyén
Cong nghé Eramic. Nhom tac gid xin tran trong cam on.
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Tom tit:

Enzyme tyrosmase ngoai bao cua vi khuin Ralstonia solanacearum dwgc tinh sach mjt phan bang két tiia phén doan ammonium sulfate
két hgp véi mang Amicon dé co dac loai mudi va cac phén tir <10 kDa. 6 phan doan ammonium sulfate 80% béo hoa, enzyme tyrosmase
ciia R. solanacearum biéu hi¢n hoat tinh manh nhit véi hoat tinh monophenolase va diphenolase khi oxy hoa 2 co chit L- tyrosme va
L-3,4-dihydroxyphenylalanine (L-DOPA). So véi enzyme tyrosinase ciia nAm m@ Agaricus bisporus, hoat d9 va toc do V_ ., cia enzyme
nay tir R. solanacearum dat tu(mg ing 89,5 va 86,7%. Gia tri IC_ cta axit kojic vGi tyrosmase ciia A. bzsporus trong phﬁn ung véi
L- tyrosme va L-DOPA twong @ng 1a 0,0139 va 0,0128 mM va cia R solanacearum tu’O'ng ung 12 0,0181 va 0,0191 mM. Zerumbone tir
girng gi6 va cac phéin doan flavonoid tir 14 mit, hoa hoe va dai ké déu trc ché hoat tinh ctia ¢4 2 enzyme. Phan doan flavonoid tir ld mit cho
hiéu qua lrc che enzyme cao hon so v6i phin doan flavonoid tir hoa hoé va dai ké. So véi axit kojic, phin doan flavonoid tir 14 mit c6 hi¢u
qua trc. ché bang 81,76% & nglr(rng nong dd 0,1 mg/ml (p<0 05). Ket qua nghlen ciru ban déu cho thiy, enzyme tyrosinase ngoai bao ctia
vi khuin R. solanacearum c6 thé \ing dung dé sang lgc cic hop chit ty nhién cé kha ning trc ché enzyme tyrosinase.

Tir khod: Agaricus bisporus, flavonoid, hoat tinh tc ché tyrosinase, Ralstonia solanacearum, tyrosinase, zerumbone.
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Abstract:

The crude extracellular tyrosinase enzyme of Ralstonia solanacearum is partially purified by fraction precipitation with
ammonium sulfate and combined with Amicon membranes to concentrate and remove salts and molecules <10 kDa. At the
fraction of 80% saturation, the tyrosinase enzyme of R. solanacearum exhibited the strongest activity with both oxidative activities
of monophenolase and diphenolase in the reaction with 2 substrates L-tyrosine and L-3,4-dihydroxyphenylalanine (L-DOPA).
Compared with the tyrosinase of the fungus Agaricus bisporus, the activity and V__ of R. solanacearum reached 89.5 and 86.7%,
respectively. The IC, values of kojic acid with tyrosinase of A. bisporus in reaction with L-tyrosine and L-DOPA were 0.0139 and
0.0128 mM respectively and of R. solanacearum were 0.0181 and 0.0191 mM respectively. Zerumbone from Zingiber zerumbet
and flavonoid fractions from Artocarpus heterophyllus leaves, Styphnolobium japonicum, and Cirsium japonicum inhibited the
activity of both enzymes. The flavonoid fraction from leaves of A. heterophyllus showed higher enzyme inhibition activity than
that of S. japonicum and C. japonicum. Compared to kojic acid, the flavonoid fraction of leaves of A. heterophyllus showed an
inhibitory effect of 81.76% at a concentration of 0.1 mg/ml (p<0.05). The initial results show that the extracellular tyrosinase of
R. solanacearum can be applied to screen for natural compounds inhibiting tyrosinase enzymes.

Keywords: Agaricus bisporus, flavonoid, Ralstonia solanacearum, tyrosinase, tyrosinase inhibition, zerumbone.
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1. Dt van de

Melanin 1a sdc t6 ¢6 mat ¢ thuc vat, nAm va dong vat
¢ va, duge téng hop théng qua con duong sinh tong hop
melanin xuc tac boi enzyme tyrosinase [1]. O ngudi va dong
vat ¢6 va, melanin quyét dinh sic t6 da, 16ng, toc va mat,
ddng thoi dong vai tro quan trong trong viée bao vé da khoi
nhiing tac hai cua tia phong xa, géc tu do, cac doc td va
hoa chat doc hai [1]. Tuy nhién, khi melanin dugc tich luy
quéa nhiéu hodc roi loan qua trinh tong hop co the gdy ra
nhitng bénh vé da nhu nam da, tan nhang, ddi moi, lam anh
huéng dén tham my va tam 1y, didc biét dbi voi phu nit [2].
Tyrosinase (E.C. 1.14.18.1) 1a mot enzyme chira dong (Cu)
xuc tac phan tng oxy hoa cac hop chat phenol thanh cac
quinone khi c6 mat oxy nguyén ti [3]. Trong con duong sinh
tong hop melanin, enzyme tyrosinase xuc tac 2 phan g dau
tién: (i) hydroxyl hoa L-tyrosine bdi hoat tinh monophenolase
va (ii) oxy hoa L-3,4-dihydroxyphenylalanine (L-DOPA)
thanh o-dopaquinone bdi hoat tinh diphenolase. Sau do,
o-dopaquinone dugc chuyén hoa thanh cac dang melanin
khac nhau bai cac phan tmg khong can enzyme xuc tac [4].

Do enzyme tyrosinase xuc tac budc dau tién va quyét
dinh téc do phan tng chuyén hoa nén khi trc ché hoat tinh
clia enzyme nay sé lam giam tong hop séc t6 melanin [5-7].
Dén nay, nhidu nghién ctru sang loc cac hop chét c6 hoat tinh
{rc ché enzyme tyrosinase dé phat trién my pham lam sang
da va diéu trj cac bénh réi loan téng hop sdc t6 da da dugc
nghién ciru [2, 8]. Chang han, hydroquinone 1a chét {rc ché
tyrosinase da duoc sir dung trong cdc san pham lam tring
sang da nhung gy nhleu tac dung phu nhu kich Gng, gy
viém da, roi loan sdc t6 da nén di dan bi han ché va cdm [9].
Nham phat trién cac san phim chim soc va 1am sang da an
toan va hidu qu, nhiéu phong thi nghiém trén thé gidi sang
loc cac hoat chat trc ché enzyme tyrosinase moi tir nam, vi
khuén va thyc vat [8].

Pé sang loc cac hop chét e ché enzyme tyrosinase,
can phai c6 enzyme vdéi hoat tinh xtic tdc manh, on dinh,
bén pH va nhiét d6 nhung phai c6 dic diém twong ty nhu
enzyme tyrosinase ciia ngudi. Viéc nudi cdy té bao héc t6 da
va biéu mo sic t6 vOng mac cua nguoi hodc dong vat c6 va
dé tach chiét thu enzyme tyrosinase rat phirc tap [10]. Dén
nay, enzyme tyrosinase st dung phd bién trong nghién ctru
dugc tach chiét tir loai nAm md& Agaricus bisporus do cb mirc
tuong dong nhit dinh v6i enzyme tyrosinase tir dong vat co
v va nguoi [11]. Mic dii enzyme tyrosinase tir nAm mé A.
bisporus da dugc thuong mai hoa nhung chi dugc dung &
quy md thi nghiém do gia cao vi qua trinh tinh sach enzyme
nay kho khin do kém bén nhiét va pH, dong thoi hoat tinh
giam nhanh trong thoi gian bao quan [12, 13]. Ngoai ra, viéc
sir dung enzyme tyrosinase tir nam A. bisporus dé sang loc
cac hop chét rc ché tyrosinase con han ché do mot sé vi tri
chtrc nang (motif/domain) ciia enzyme nay khac vdi enzyme
tyrosinase cua nguoi [11]. Do huong tiép can bang cong
nghé protein enzyme tai to hop van con han ché [10], nén

JHOAHOC . -

nhirng nd luc nham tim kiém cac nguén enzyme tyrosinase
moi trong ty nhién van dugc quan tim lam co s¢ dé sang loc
cac hop chit moi. Pén nay, mot sé nghién ctru thir nghiém
khai thac enzyme tyrosinase tir cic ngudn khac nhau di dugc
thuc hién trén cac dbi tuong vi khuén [14-18].

Theo huéng tiép can trén, nghién ciru nay khao sat
hoat tinh cua enzyme tyrosinase ngoai bao tir vi khuén
R. solanacearum nham tim kiém thém ngudn enzyme
tyrosinase méi, dong thoi sir dung mot sd hop chit va phan
doan flavonoid tir thuc vat dé tha nghiém va danh gid kha
nang wc ché hoat tinh ctia enzyme nay nham sang loc cac
hop chit ty nhién c6 kha ning trc ché enzyme tyrosinase tmg
dung trong linh vic dugc va my pham.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

L-tyrosine dugc mua tr Hang Sigma Aldrich (Hoa Ky),
3,4-dihydroxy-l-phenylalanine (L-DOPA), axit kojic duoc
mua tu Hang Acros Organics (Hoa Ky). Enzyme tyrosinase
tr ndm m& Agaricus bisporus (T3824-25KU, Sigma-
Aldrich) c¢6 ham Iugng >1000 unit/mg protein. Enzyme
dugc hoa tan trong dung dich dém phosphate 0,5 M, pH
6,50 néng d0 2500 unit/ml va chia thanh cac 6ng nho, bao
quéan & -40°C. Trudce khi sir dung, enzyme tyrosinase tir nAm
m& A. bisporus dugc pha lodng tiép bang dém phosphate
lodng dat ndng d6 500 unit/ml. Trong mdi phan tng, enzyme
tyrosinase tir ndim md A. bisporus dugc s dung & mirc 50
unit/phan tmg (twong duong 0,05 mg protein). Dung dich
L-tyrosine va L-DOPA duoc pha bang nudc khtr ion nong do
10 mM ngay trude khi thi nghiém. Cac hoa chat khac duoc
su dung & muc sach phan tich.

Chung vi khuan Ralstonia solanacearum giy bénh héo
xanh dugc phan 1ap va danh gid 1y nhiém nhan tao duoc
cung cip bai Vién Nghién ciru Rau qua dé nghién ctru kha
ning tong hop enzyme tyrosinase ngoai bao.

2.2. Phuwong phdp nghién ciru

Nudi cdy vi khudn va thu enzyme ngoai bao: Cac ching
vi khuan duoc nudi trong moi truong triphenyl tetrazolium
chloride (TZC) cai tién ciia A. Kelman (1954) [19] (g/1):
casein thuy phan (10), peptone (10), glucose (10), agar (17)
TZC (0,05), pH 7,0. Dé kiém tra ching c6 kha ning sinh
tyrosinase, L-tyrosine dugc bd sung vao dia voi ham luong
L-tyrosine (0,4 g/l) va u ¢ 25°C [20]. Sau thoi gian 1, cac
khuan lac chuyén thanh mau niu sdm trén dia méi truong
chura L-tyrosine s€ dugc lua chon la ching c6 kha nang sinh
tyrosinase manh dé tiép tuc nudi long thu enzyme ngoai
bao. Trong 1 lit moi truong chua glucose § g, peptone 10
g, tryptone 10 g, NaCl 0,5 g lic ¢ 37°C ¢ toc do lic 200
vong/phut. Sau 18 gio 1, dich vi khuan dugc chuyén sang
moi trudng méi chira (g/1) casein thuy phan (10), K, HPO,
(0,5), MgSO (0,25) va L-tyrosine (0,5), CuSO, (100 uM) u
§ 37°C, lac 200 vong/phut [18].



Dich enzyme tho ngoai bao dugc thuc hién theo quy
trinh cai tién dya theo mé ta ctia E. Valipour va cs (2016)
[18]. Khi mét d¢ té bao dat OD,,, khoang 1,2, dich huyén
phu vi khuan dugc ly tim ¢ toc do 6. 000 g trong 10 phut &
4°C. Sau khi loai bo cén, dich trong tlep tuc dugc ly tam &
toc do 10.000 g trong 15 phit & 4°C. Dich enzyme tho sau
khi ly tim duoc bo sung dém phosphate ndng d6 1,0 M, pH
6,5 theo ty 1& 19:1 (v/v) dé tao thanh dung dich c6 nong do
0,05 M, pH 6,5 va gitr & 4°C. Sau do6 hat 10 ml dung dich
enzyme va tiia chon loc bang ammonium sulfate & cac phan
doan tir 10 dén 100% bao hoa & 4°C v6i mdi phan doan cach
nhau 10%. Sau khi ly tdim & tdc d6 13.000 g trong 15 phut
& 4°C, két thia ciia mdi phan doan duoc hoa tan trong dung
dich dém phosphate 0,05 M, pH 6,5 b6 sung 0,02% sodium
azide va 10 pM CuSO, [20]. Dich enzyme duogc 6 dac, loai
mudi va cac phén tir co khdi lugng nho bang phuong phap
ly tdm qua mang cut-off 10 kDa Amicon (Merk Millipore,
Purc). Dich enzyme dugc bao quan ¢ -40°C cho cac thi
nghiém, trong d6 ham luong dugc sir dung & murc 0,05 mg/
phan ung.

Xac dinh ham lwong protein va hoat do enzyme ngoai
bao: Ham lugng protein cia dich enzyme tinh sach so bd
duogc xac dinh bang phuong phap Bradford st dung albumin
huyét thanh bo (BSA) lam d6 thi chuan [20]. Hoat dé cta
enzyme tyrosinase tir vi khuan R. solanacearum dugc xac
dinh dya theo mo ta cua F. Wang va cs (2021) [17].

Hoat dong enzyme (unit/mg protein) dugc xac dinh dua
vao cong thuec:
Unit/ml enzyme

Units/mg = mg protein/ml enzyme

Tach chiét zerumbone va cic phin doan flavonoid:
Zerumbone tir cii gimg gi6 (Zingiber zerumbet) duoc chiét
theo phuong phap cai tién tir V.N. Huong va cs (2006) [21].
Cu gimg gi6 (kich ¢& tir 5-6 civkg) di loai bo ré nho, nghién
nhé va chiét theo phuong phéap 16i cudn hoi nuée bd sung
NaCl nong d¢ 1 M. Tinh dau sau khi dugc chiét gop bang
n-hexan dugc dudi bét dung moi va ¢o dic bing thiét bi co
quay chén khong (RV 10 Digital V, IKA, D). Phin tinh du
dwoc 1am khan bang mudi Na,SO, va zerumbone duoc két
tinh trong diéu kién lanh (- 20°C) qua dém co dang tinh thé
mau tring trong va dwoc bao quin & -20°C. Zerumbone duoc
hoa tan trong DMSO ¢ nong d¢ 1 mg/ml cho cac thi nghiém.

Bot cic nguyén lieu khd tor 1la mit (Artocarpus
heterophyllus), nu hoa hoe¢ (Styphnolobium japonicum) va
dai ké (Cirsium japonicum) dugc chiét bang n-hexan theo
ty 16 mau/dung moi 1:5 (w/v), phan bot nguyén liéu sau do
dugc siy kho. Can 10 g bot nguyén liéu dem chiét bang
Soxhlet voi ethanol 96% cho t61 khi khong phan ing duong
tinh véi FeCl,. Dich chlet dugc dan dén thé tich xac dinh
200 ml. Phan ba duoc say kho dén khoi luong khong do6i
(m,). Hat 20 ml dich chiét ethanol dudi bay hoi bang may co
quay chan khong (RV 10 Digital V, IKA, Dtc) thu dugc cao
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cniét ¢6 khdi luong m,. Cao sau dugc hoa tan trong nudc
cat nong, chinh pH 3-4 bang HCI, sau d6 chiét gop 3 lan
bang ethylacetate. Pha ethylacetate duoc loai bo dung mdi
thu dugc flavonoid toan phan (m,). Ham luong céac hop chat
chiét rat kiét (mg/g bot duoc heu) dugc xac dinh theo cong
thirc: m=(10-m,)/10, trong d6 10 la khéi luong bot duoc
lidu. Ham hwng cao chiét (mg) dugc tinh = m,*(200/20).
Ham lwong flavonoid toan phan (mg) dugc xac dinh =

m, *(200/20), trong do, 20 1a thé tich dich chiét dem di dudi
dung moi (ml), 200 14 téng thé tich dich chiét thu dugc (ml).
Flavonoid dugc hoa tan trong dung méi DMSO & nong do 1
mg/ml va bao quan ¢ 4°C.

Nghién ciu dong hoc phan img enzyme: Phan tng
enzyme khi khong c6 mat chat tc ché.

Phan mg enzyme véi 2 co chit L-tyrosine va L-DOPA
twong Gng voi 2 hoat tinh monophenolase va diphenolase
dugc trinh bay & hinh 1. Phan tmg monophenolase v6i
co chit L-tyrosine va diphenolase v6i co chit L-DOPA
dugc thuc hién theo phuong phéap moé ta boi L. Qin va cs
(2014) [22]. Chudn bi hdn hop gdm: 9 ml nudc khir ion;
10 ml dung dich dém phosphate pH 6,5 va 10 ml dung dich
L-tyrosine hogc 10 ml dung dich L-DOPA. Hon hop dugc
suc bao hoa bang khi O,y té (d6 sach 99,9%) trong khoang
3-5 phat. B6i voi mau thi nghiém, hit 2,9 ml hdn hop cho
vao cuvet, sau d6 bo sung 0,1 ml dung dich enzyme tron
déu nhe nhang bing cach dao nguoc cuvet. Vi mau dbi
chung (blank), enzyme s& dugc thay thé bang 0,1 ml dung
dich dém phosphate. Hai enzyme tyrosinase ciia vi khuin
R. solanacearum va nAm m& A. bisporus st dung trong thi
nghiém duoc sir dung voi cung ham lugng protein, tuong
duong 0,05 mg/phan (mg. Ngay sau khi tron, mau dugc
do bang may do quang phd UV- VIS (Shimazu, Nhét Ban)
trong dai tir 240 dén 650 nm & toc d6 10 nm/giay lién tuc
trong 12 phat véi khoang cach mdi 1an do céch nhau 1 phut.

o

L-DOPA Tyrosinase

L-Tyrosine

OH

NH
HO 2

L-tyrosine

Tyrosinase l +0,
o

(1)

H
© OH

NH
L-DOPA

HO

(3)

(2) /:-Doklig chrome
-

o CoO™ l
o Sic td nau
(Cac dang melanin)

Tyrosinase l +0,

L-DOPA quinone
Hinh 1. Phan tng téng hop séc td xuc tac b&i tyrosinase.

Phan tng chuyén hoa tir L-tyrosine thanh L-DOPA quinone duoc thyc
hién thong qua 2 bwdc, trong d6 hai phan trng monophenolase (1) va
diphenolase (2) dwgc xuc tac bédi enzyme tyrosinase khi co6 mat oxy
(O,). Céc phén tng chuyén hoa tiép theo (3) chuyé&n hoa thanh L-DOPA
chrome khéng can enzyme xuc tac.
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Phan tmg enzyme khi c6 mat chat e ché: Dé danh gia
kha ning e ché enzyme cua cac hop chét, hdn hop phan
mg dugc chuan bi nhu dd mo ta & trén, hat 0,1 ml hon
hop céc thanh phan (9 ml nuéc khir ion, 10 ml dung dich
dém phosphate pH 6,5 va 10 ml dung dich L-tyrosine hodc
10 ml dung dich L-DOPA), sau d6 bd sung cac dung dich
zerumbone tir ging gi6, phan doan flavonoid téng sb tir dich
chiét 14 mit, hoa hoé¢ va ké sita dé dat cac muc né)ng do
cudi cung 0; 0,01; 0,015; 0,02; 0,025, 0,05 va 0,1 mg/ml.
Dé gitr thoi gian phan ng nhu nhau & cac mau, dung dich
enzyme tyrosinase (0,1 ml) tir nAm m& A. bisporus hodc tir
vi khuén R. solanacearum dugc bo sung vao sau cting bang
pipette da kénh. Phan tng dugc tron trén dia microtiter (96-
Well Microtiter™ Microplates/Thermo Scientific™) va doc
d6 hap thy cia DOPAquione va DOPAchrome & budc song
320 va 475 nm bang may do ELISA tai thoi diém enzyme
bdo hoa co chét [23-25]. Axit kojic & cac ndng do nhu trén
duoc su dung dé xé4c dinh gia tri IC, va so sanh kha néng (rc
ché ctia cac hop chat. D61 ching am khong st dung chat ure
ché va thay bang dém phosphate 0,01 M, pH 6,5. Hiéu qua
{rc ché tyrosinase (IE) dugc xéac dinh theo cong thirc:

IE (%)=[(A,,-A )/ (A-A,,)]x100

4751
trong do: A, 1a do hap thy anh sang khi khong c6 mat
enzyme tyrosmase (d6i chu:ng am), A 5 la do hép thy anh
sang khi c6 chét trc ché, A, 1a do hap thu anh sang khi
khong bd sung chét tre ché. Gia tri IC 5 Cua chat e che duqc,
xac dinh tai nong d6 ma 50% hoat d¢ cua enzyme bi ttc ché
va duge quy doi thong qua lugng san pham tao thanh bang
15 so voi dbi chimg (khong c6 mat chit wre ché) trong cing
diéu kién thi nghiém. Mtrc d6 tc ché cua cac chit dugc so
sanh véi kha ning we ché cua axit kojic trong cing diéu kién
thi nghiém [26].

2.3. Phén tich sé liéu

Céc thi nghiém duoc lap lai it nhét 3 1an, su sai khéac
giita cac nhém duoc so sanh bang phan tich phuong sai mot
chiéu (ANOVA). Tét ca dit liéu duoc trinh bay bang gia tri
trung binh va do léch chuén (SD). Su khac biét ¢6 ¥ nghia
thong ké khi gia tri p nho hon 0,05.

3. Két qua va ban luan
3.1. Nuéi cdy vi khudn va thu enzyme ngoai bao

Céc ching vi khuan R. solanacearum dwoc nudi trong
moi truong TZC (hinh 2A), chung biéu hién doc tinh manh
bang lay nhiém nhan tao vao ving ré cia ca chua (hinh 2B)
s& duoc lya chon dé nudi cdy trén méi truong TZC bd sung
L-tyrosine (0,4 g/) va i & 25°C. Két qua cho thay, sau 2
ngay 0, cac chung c6 kha ning tong hop enzyme tyrosinase
ngoai bao s& chuyén thanh mau nau sam (hinh 2C). Chiing
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biéu hién hoat tinh manh s& dugc lua chon dé chuyén sang
nudi 1ong dé thu enzyme ngoai bao. Sau thoi gian tir 18
gio trong moi trudng cam ng bsi L-tyrosine va CuSO,, vi
khuan R. solanacearum sinh enzyme tyrosinase ngoai bao,
dich huyén phu vi khuan chuyén sang mau nau va ting dan
theo thoi gian sau 24 gid cho mau nau sam (hinh 2D).

Hinh 2. Vi khuan Ralstonia solanacearum gay bénh héo xanh ca
chua va hoat tinh tyrosinase ngoai bao. (A) Vikhuan R. solanacearum
phan 1ap trén dia Petri va (B) lay nhiém nhan tao trén ca chua, (C) biéu
hién hoa nau trén dia thach trong moi trwdng chira 0,4 g/l L-tyrosine va
100 pM CuSO,, (D) méi trwdng nubi cly R. solanacearum sau 48 gid.

3.2. Phan wrng monophenolase ciia enzyme tyrosinase

véi co chit L-tyrosine

Enzyme tyrosinase ngoai bao cia vi khuin R.
solanacearum dugc két tha ammonium sulfate & cac phan
doan tir 20 dén 80% ammonium sulfate bio hoa déu biéu hién
hoat tinh tyrosinase, trong d6 phan doan 80% cho hoat tinh
enzyme cao nhat (s6 liéu khong trinh bay). Két qua nghién
ctru tuong tu ciia B. Arikan va cs (2016) [18] d6i véi vi
khuan Bacillus megaterium ching M36 ¢ hoat tinh cao nhat
0 phan doan ammonium sulfate 85% va enzyme tyrosinase
c6 khdi lugng phan tir 34 kDa [18]. Trong nghién ctru nay,
enzyme tir ndim m& ndm A. bisporus (Sigma-Aldrich) duoc
su dung lam dbi chimg véi ciing ham lugng protein (0,05 mg
cho mdi phan tng). Két qua cho thiy, enzyme tir vi khudn
R. solanacearum c6 hoat tinh monophenolase tuong ty nhu
enzyme tir nam A. bisporus (hinh 3A, 3B). Lugng san phim
tao thanh DOPAquinone (dinh 320 nm) va DOPAchrome
(dinh 475 nm) c6 su khac bi¢t gita 2 enzyme. Lugng
DOPAquinone va DOPAchrome cao hon 1,25 (25%) va 1,14
1an (14%) tuong tmg so v6i enzyme tir ndm md 4. bisporus
va vi khuan R. solanacearum (hinh 3A, 3B).

Theo phuong trinh Michaelis-Menten [27], ndng d6
co chét (L-tyrosine va L-DOPA) duoc st dung ¢ mirc 16n
hon nhiéu so véi K do d6 téc d6 phan img V. =V__khi
enzyme & trang thai bio hoa co chét, téc d6 phan tng chi

M

Do hap thu anh sang

Bwéc song (nm)
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Hinh 3. Chuyén hoa co chét L-tyrosine b&i enzyme tyrosinase. (A) Enzyme tyrosinase tlr nam
A. bisporus va (B) vi khudn R. solanacearum.
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Hinh 4. Téc d6 chuyén hoa DOPAquinone va DOPAchrome tir co’ chét L-tyrosine. (A) Phan &ng
chuyén hoa L-tyrosine b&i 2 enzyme tyrosinase tir nAm A. bisporus va (B) vi khu&n R. solanacearum
tao s&n phdm DOPAquinone (320 nm) va DOPAchrome (475 nm).

(A)

Lwong san pham tao thanh

04 -

0,35
03
0,25
0.2
0,15
01

0,05

. y =0,098In(x) +0,3201
A DOPAquinone ot -0
xDOPAchrome g
4 = Tong . o .
' y = 0,0652In(x) + 0,2087
] o Vinax R?=0,9519
g - . . -A
- R
| 4 LA
‘ -
"' e
/ ”
i ,,r " /- A o
vae [ S R
1471 12w
P
iP/e
o M
T T T t } ‘ ‘ ‘
0 02 04 06 08 1 12 14 16
Néng dd co chat (mM)

(B)

Lweng san pham tao thanh

A DOPAquinone
x DOPAchrome

. y = 0,0808In(x) + 0,2707
= Tong

R?=0,9755
. e

=" y=0,0539In(x) + 0,1763

1 Ve Vv R?=0,9697
B ’," i A%
: /'I ,-—"A -------
/'. ,.—f"
1 7. R?=0,9837
I A O VS *
] l-'/ Ll/%_\{gg_&.---x """" H
J ,'14;‘ A
W Koo
T T T T T T T 1
o 02 04 06 08 1 12 14 16
Néng dé co chat (mM)

Hinh 5. Ddng hoc phan (rng chuyén hoa co’ chat L-tyrosine xtc tac b&i enzyme tyrosinase.
(A) Phan (rng tao 2 san pham DOPAquinone (320 nm) va DOPAchrome (475 nm) xc tac b&i nam A.
bisporus va (B) vi khu&n R. solanacearum. Phwong trinh hdi quy tuyén tinh xay dwng dwa vao téng
lweng san pham tao thanh & phut the 8.
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phu thudc vao ndng do enzyme.
Viéc khao sat ban dau v6i muc tiéu
¢ dinh ngudng nong do enzyme
dé xac dinh thoi diém (t) phan tng
dat tdc do t6i da. Trong diéu kién
thi nghi¢ém, thoi gian phan Ung
dat V__ trong khoang phut thur 4
dén phut tht 8 sau d6 phan ung ¢
trang thai can bang ddi v6i ca 2 san
pham tao thanh 12 DOPAquinone
va DOPAchrome (hinh 4A, 4B).
Khéng co su khic biét vé ty 1¢
chuyén hoa gitta DOPAquinone
va DOPAchrome dbi véi enzyme
tr nAm md& A. bisporus va tir vi
khuan R.
nay ciing goi ¥ téc do chuyén hoa
DOPAchrome phu thudc vao luong
DOPAquinone tao thanh tur phan
g chuyén hod xuc tac boi enzyme
tyrosinase. Chinh vi vay, san pham
DOPAchrome (A,,) da dugc dinh
luong trong céc nghién ciru veé
tyrosinase [18, 23-26].

solanacearum. BDiéu

Trén co s¢ khao sat, phan ng
dong hoc duoc thuc hién véi cac
néng d6 co chit L-tyrosine tir
0,05 dén 1,5 mM trong khi lugng
enzyme cua nam md A. bisporus
(d6i ching) duge gitt ¢d dinh 50
unit/phan trng (theo thong tin tir nha
cung cap Sigma Aldrich), san phim
cia phan ung gdbm DOPAquinone
(320 nm), DOPAchrome (475 nm)
dugc do ¢ phit thi 8 (tai thoi diém
V_ ). Két qua cho thiy, gia tri K_
d6i v6i enzyme tyrosinase tir nim
md A. bisporus va tir vi khuan R.
solanacearum déu dat & muc 0,24
mM (hinh 5A, 5B). Mac du gié tri
K tuong tu nhau nhung luong sin
phim (DOPAquinone) ctia phan
ung xuc tac bdi enzyme tyrosinase
ciia nAim m& A. bisporus cao hon
vi khuan R. solanacearum 10,5%
dbi voi co chdt L-tyrosine. Nhu
vay, hoat dong cua enzyme R.
solanacearum trong phan ung &
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Hinh 6. Chuyén hoa co chat L-DOPA b&i enzyme tyrosinase. (A) Enzyme tyrosinase ndm A.

bisporus va (B) vi khudn R. solanacearum.

A

0,35

0,3 A A
0,25
Vmax
0,2

Lwong san pham tao thanh

A
X X *
0,15
0,1 A DOPAquinone
X XDOPAchrome
0,05
0 +——rrrrrr

0 2 4 6 8 10 12
Théi gian phan &ng (phat)

(B)

0,35
03

0,25

0,2 Vmax

n [ ]
A DOPAquinone
B DOPAchrome

0+
0 2 4 6 8 10 12

Théi gian phan rng (phut)

0,15 A

0,1

Lwgng san pham tao thanh

0,05 .

Hinh 7. Téc dé phan (rng chuyén hoa co’ chat L-DOPA xtc tac b&i 2 enzyme tyrosinase tlr ndm
A. bisporus (A) va vi khudn R. solanacearum (B). Phan (rng tao 2 san phdm DOPAquinone (320 nm)
va DOPAchrome (475 nm), (Téng) la phwong trinh hdi quy tuyén tinh xay dung dwa vao téng lwong san

ph&m tao thanh & phut thi 8.
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Hinh 8. Déng hoc phan (rng chuyén hoa co’ chat L-DOPA xiic tac b&i 2 enzyme tyrosinase. Phan
&ng tao 2 san phdm DOPAquinone (320 nm) va DOPAchrome (475 nm) xdc tac bdi (A) nAm A. bisporus
va (B) vi khudn R. solanacearum. Phwong trinh hdi quy tuyén tinh xay dwng dwa vao téng lwong san

pham tao thanh & phut the 8.

JHOAHOC . -

diéu kién thi nghiém chi twong
duong v6i 89,5% so véi enzyme
cia nAm md. Gia tri V_ . cua
phan Umg xtc tac boi enzyme cta
vi khudn R. solanacearum ciing
chi dat twong ung 86,7% (hinh
5A). Dya vao lugng san pham
tao thanh tuong Ung véi ham
lugng protein cho mdi phan tng,
hoat dong cua enzyme cua vi
khuén R. solanacearum dat 44,7
unit/0,05 mg protein.

3.3. Phdn wng diphenolase
ciia engyme tyrosinase voi co
chit L-DOPA

khuan R.
solanacearum c6 kha nang xtc
tac phan ung diphenolase tuong
tu nhu enzyme tirnAm 4. bisporus
(hinh 6). Mac du véi cung lugng
enzyme, toc d6 chuyén hoa
L-DOPA thanh hop chit mau
DOPAchrome boi enzyme tur
vi khun R. solanacearum dat
86,7% so véi enzyme tir nAm m&
A. bisporus (hinh 6).

Enzyme tu vi

Trong diéu kién bdo hoa
co chat, phan tmg chuyén hoa
L-DOPA bédi enzyme tyrosinase
tr nAm md 4. bisporus dat tde do
t6i da trong khoang tir va vi khuan
thoi gian cho phan tng dat toc do
t6i da trong khoang tir phut thir 4
dén phit thi 8 (hinh 7).

Tuong tu nhu ddi v6i co chat
L-tyrosine, phan tng dong hoc
duoc thuc khao sat voi cac néng
d6 co chit L-DOPA cubi cling tir
0,05 dén 1,5 mM trong khi nong
do enzyme duoc gilr ¢6 dinh 50
unit/phan mg va phan tmg dugc
do tai phut thir 8 (tc d6 phan tmg
tbi da VoD Két qua cho thay, gia
tri K d6i véi enzyme tyrosinase
tir nAm m& A. bisporus va tir vi
khuén R. solanacearum 1a 0,195
va 0,215 mM (hinh 8A, 8B).
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Do phan ung tao 2 (A) B)

san pham DOPAquinone

va DOPAchrome véi —pC() 04 3 —oc()

cac dinh hip thu cuc dai jz o 035 1 | izm

tuong ung 6 budc song ¥ o015 ® 03] 0015

320 va 475 nm, trong 's; 0,02 : 025% s

d6 DOPAquinone la = —0,025 R 0,05
: : = —0,05 £ ]

san pham dugc chuyen g o1 g %% . ot

hod bdéi enzyme con g g 015 Axit kojic 0.1 me/mi

DOPAchrome khong cin 011;

enzyme xuc tac. Do do, 005 ]

gia tri K da duoc khao ] T )

sit dya vio huong DOPA Vi 550 e w0 aan w0 0 w0 wo o v an s o s o

quinone va DOPAchrome
riéng r&. Tuy nhién, két qua
cho thay khong c6 su khac
biét c6 ¥ nghia vé gid tri
K khi lya dya vao lugng
san pham DOPAchrome
hay DOPAquinone hoac
tong san pham tao thanh (hinh 8A, 8B). Diéu nay ciing phu
hop véi hau hét cac két qua nghién ctru da cong bd sir dung
giatri A, ladinh hap thu cia DOPAchrome cho cac nghién
ctru dong hoc [23-26]. Chinh vi vay, trong nghién cttu nay,
chung t6i da sir dung dong thoi ca DOPAquinone (A, ) va
DOPAchrome (A,__) dé phan tich lwong san pham.

Bwdc song (nm)

320
475

3.4. Hoat tinh irc ché tyrosinase ciia cdc hop chit va
phan doan flavonoid

Dé xéac dinh kha ning tic ché hoat tinh monophenolase
va diphenolase ctia cac hop chat va phan doan flavonoid
tr mot s6 loai thuc vat, axit kojic dugc st dung lam dbi
chtng duong khi nghién ctru dong hoc phan tng. Két qua
ddi véi co chat L-tyrosine, mtc do rc ché phu thudc vao
néng do axit kojic, o néng d6 0,1 mg/ml, muc do tc ché
dat ngudng bao hoa ¢ mirc 86,60 va 81,64% tuong tng vdi
enzyme cta ndm A. bisporus va vi khuan R. solanacearum
(hinh 9A, 9B). Dbi v6i co chat L-DOPA, mirc d6 e ché
hoat tinh diphenolase béi axit kojic ciing biéu hién tuong
tu dbi v6i ca 2 enzyme cia nim A. bisporus va vi khuén R.
solanacearum (s6 liéu khong trinh bay).

Hoat tinh wc ché enzyme tyrosinase ciia zerumbone
chiét xuat tir cti glg gi6 va phéan doan flavonoid cua 1a mit,
nu hoa hoé va dai ké duoc thu nghiém voi dai néng do tr
0,01 dén 0,1 mg/ml. Két qua cho thay, hoat tinh trc ché voi
co chét L-tyrosine twong ing & ca 2 enzyme déu phy thudc
vao nong do (hinh 10A, 10B). Gié tri IC,| cia zerumbone
chiét xuét tir gumg gio dat 0,0203 dén 0, 293 mM. So v6i hoa
hoé va dai ké, phéan doan flavonoid tir 14 mit cho hiéu qua
{rc ché gan twong ty vdi axit kojic (p>0,05) 6 ngudng nong
do tir 0,05 dén 0,1 mg/ml (hinh 10A, 10B). Gia tri IC,, cua
cac hop chat va phan doan flavonoid ddi véi 2 enzyme duoc
téng hop & bang 1.
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Budc séng (nm)

Hinh 9. Anh hwéng cta ndng do axit kojic dén kha ning rc ché enzyme tyrosinase. Phan (ng véi (A)
enzyme tyrosinase tr nAm mé& A. bisporus va (B) enzyme tyrosinase tir vi khuadn R. solanacearum dugc do dai
quang pho tai phut thiv 8, gia tri IC,, dwoc xac dinh theo sén pha&m clia phan trng DOPAquinone (dinh hap thu
tai 320 nm). BC(-) la mau doi chirng khéng cé mat enzyme tyrosinase.

Bang 1. Gia tri IC,, cia mét sé dich chiét e ché hoat tinh
monophenolase va diphenolase ctia enzyme tyrosinase tir am mé&
A. bisporus va vi khuan R. solanacearum.

3 IV S T) TA
IC,, cia mgt 50 dich chiét (mg/ml)

Céc hgp ch & L-fyrosme (monophenolase’) L-POPA (diphenolase) ’

Nam mg A. Vi khudn R. Nam mg A. Vi khudn R.

bisporus solancearum bisporus solancearum
Axit kojic 0,0139+0,0025¢  0,0181£0,0021¢  0,01280,0021*  0,0191£0,0021°
Zerumbone 0,0203£0,0031°  0,0272+0,0027¢  0,018640,0021°  0,0293+0,0021¢
Flavonoid la mit 0,0170+0,0012¢  0,0221£0,0019°  0,0170£0,0019°  0,0223£0,0021°
Flavonoid daiké  0,022040,0024°  0,0443£0,0052°  0,0220£0,0025" 0,0441:0,0021°
Flavonoid hoaho¢  0,0193+0,0017°  0,0262+0,0034°  0,01960,0021°  0,0268£0,0021¢

Céac chiv khac nhau (a-e) thé hién sw khac nhau cé y nghia théng ké
gitra cac nhém (p<0,05).

Trong nghién ctru ndy, hoat tinh tc ché IC,, cua
zerumbone va cac phan doan flavonoid thap hon so VO’l ax1t
kojic (bang 1). Trong phan tng monophenolase xuc tac bdi
enzyme tyrosinase cua A. bisporus va cia R. solanacearum,
IC,  cua zerumbone cao hon so v6i IC, | ctia axit kO_]lC tuong
ung 1,22 va 1,5 lan, & hoa ho¢ 1a 1 39 va 1,22 lan. Phan
doan flavonoid cua dai ké cho hoat tinh (rc ché thap nhét,
voi IC, so voi IC | cua axit kojic twong ung 1,58 va 2,44
lan (bang 1). Tuorng tw, v6i phan tng diphenolase vdi co
chat L-DOPA, IC,, cua phan doan flavonoid dai ké 16n hon
voi axit kojic tuong g 1,72 va 2,31 lan. D4i véi ca 2 hoat
tinh monophenolase va diphenolase, phan doan flavonoid
ctia 14 mit biéu hién hoat tinh (rc ché manh chi thép hon
so vdi axit kojic (bang 1). Nhiéu flavonoid 1a dan xuit cta
hop chét polyphenol chira vong pyrane va phenol c6 mit
& nhiéu bd phén cua thuc vat c6 kha nang tc ché hoat tinh
monophenolase va diphenolase cua enzyme tyrosinase [28].
Hau hét cac hop chét nay déu tre ché enzyme tyrosinase theo
phuong thire trc ché canh tranh bang cach gan véi trung tim

a4
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4. Két luan

Enzyme tyrosinase
ngoai bao tir vi khudn
R. solanacearum co6
hoat tinh oxy hoa
monophenolase va
diphenolase. Viéc tinh
sach dé nghién ctu
sdu vé cac dic diém
clia enzyme ndy 13 can

Hoa hoé = Paiké m Axit Kojic

T

oc(-)

0

0,01

0015 002 0025 005 011

oC(-)
Nong dé dich chiét (mg/ml)

Hinh 10. Xac dinh kha nang trc ché enzyme tyrosinase ctiia mét sé dich chiét thwe vat. (A) Anh huéng cla
ndng dé cla cac dich chiét dén kha ndng trc ché hoat tinh monophenolase cla enzyme tyrosinase tir ndm A.

bisporus va (B) vi khudn R. solanacearum.

hoat dong ctia enzyme [28]. Cho dén nay, nhiéu nghién ciru
sang loc cac hop chit c6 hoat tinh trc ché enzyme tyrosinase
da duoc tién hanh trén thé gidi va o Viét Nam. Ché’ing han,
aloesin 1a mot hydroxychromone glucoside dugc tinh ché
tur cay 10 hoi (4loe vera) c6 kha ndng lam sang da do tc
ché hoat tinh tyrosinase din dén han ché qua trinh tong
hop melanin theo phuong thic phu thuéc vao néng do
[29]. Dich chiét 1a cia cay nho Vitis vinifera trong nudc
co IC,, dat 3,84mg/ml [30] va dich chiét 14 trong ethanol
IC,, dat 0,197 mg/ml [31]. Cac nghién ciru ¢ cay cam thao
(Glycyrrhiza uralensis), dau tam (Morus alba), mit déu cho
thiy cac hop chét thuoc nhom flavonoid c¢é kha ning e
ché enzyme tyrosinase [32-34] va nhiéu hop chat tir cac doi
tuong thuc vat khac co kha ning tc ché enzyme tyrosinase
tham chi manh hon so voi axit kojic [31].

Dén nay, trong hau hét cic nghién ctru niy, enzyme
tyrosinase duoc st dung déu tir nAm m& A. bisporus. Céac
nghién ctru tim kiém ngudn enzyme tyrosinase méi tir vi
khuén va céc nguén khéac con han ché, mot sd nghién ciru
thuc hién ¢ vi khuan [14-18]. Mot s6 vi khuan dat biéu hién
hoat tinh enzyme tyrosinase ngoai bao khi cam tmg bang
tyrosine va CuSO, [35]. (’)‘ vi khuén Bacillus sp., cic nghién
ciiu enzyme tyrosinase gan day duoc thuc hién ¢ mot so
loai, ching han B. megaterium sp. ching M36 biéu hién
hoat tinh monophenolase va diphenolase [18]. Vi khuén B.
aryabhattai TCCC 111983 ciing dugc phan lap va nghién
ctru ddc diém cho thiy enzyme nay hoat dong trong pham
vi pH rong (tir 3 dén 10) va bén nhiét [17]. Vé mit tng
dung, thong thudng dich chiét thd enzyme ngoai bao thudng
don gian va hiéu qua hon so vdi enzyme tinh sach, vi vay,
nghién ctru phuong phap thu enzyme tyrosinase thé tir ndm
m& A. bisporus cho thiy enzyme tho c6 do bén nhiét va giir
hoat tinh t61 95% sau 9 thang bao quan ¢ -20°C [13]. Chinh
vi vy, nghién ctru ban dau nay khao sat hoat tinh enzyme
ngoai bao cua vi khudn R. solanacearum nhim tim kiém
thém mot ngudn enzyme moi.
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thiét, nhim bd sung
thém ngudn enzyme
moi dé sang loc cac
hop chit tu nhién
c6 kha niang trc ché
enzyme tyrosinase.
Trén co s¢ d6 co thé
{mg dung trong linh vuc dugc va my phim dé kiém soat qua
trinh tong hop melanin an toan va hiéu qua.

LO1 CAM ON

Bai bao dugc hd tro kinh phi cua dé tai “Nghién ctu
bao ché san pham kem 1am sang da tir Ging gid (Zingiber
zerumbet Smith) va mot s6 duoc lidu Viét Nam c6 hoat tinh
trc ché enzyme tyrosinase”, ma s6 01C-06/07-2020-3. Cac
tac gid xin chan thanh cdm on.
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Nghién ciru nhan glong cdy Long ndo (Cinnamomum camphora (L) Pres])
bang phwong phap nuoi cy mo té bao
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Tom tiit:

Ciy Long nio (Cinnamomum camphora (L.) Presl) hay con goi 1a Da hwong, 13 loai ciy than gb, 16m va thwong xanh.
G Long nio dwoc sir dung 1am nhiéu dung cu trong gia dinh (trap, hop, chudi hat...), tinh ddu Long nio dwoc sir
dung trong cac linh vuc y té, k§ thuit... Trong nghién ciru nay, cic tac gia di xac dinh dwgc mdi trudong phit hop cho
nhén gidng in vitro cAy Long nio. Két qua thu dwoc cho thiy, sir dung HgCl,0,1% trong 6 phut cho ty 1¢ miu sach
va tai sinh choi cao nhat. Méi trwong MS (Murashige and Skoog) cé b6 sung 1,5 mg/l BAP (6-benzylaminopurine)
+ 0,5 mg/l kinetin cho s6 chdi trung binh trong 1 cum chdi cao nhét (4,70 choi/cum). Cong thirc MS + 0,9 mg/l IBA
(indole-3-butyric acid) cho ty 1¢ chdi ra ré cao (44%), s6 ré trung binh cao (3,29 r&/chdi) véi chit lwong ré tot: ré dai,
mép, cirng va nhiéu ré phu. Két qua ciia nghién ctru c6 thé ap dung vao thuc tién dé san xuét sé lwgng 16n cy Long
nio sach bénh trong thoi gian ngin.
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Abstract:

The camphor tree (Cinnamomum camphora (L.) Presl), also known as Da huong in Vietnamese, is a large, evergreen
woody species. Its timber is commonly used in the production of household items (boxes, cases, prayer beads...),
camphor essential oil is widely used in medicine, engineering, etc. In this study, the authors identified optimal conditions
for the in vitro propagation of Cinnamomum camphora. The results indicated that surface sterilisation with 0.1%
HgCl, for 6 minutes produced the highest rate of contamination-free explants with the highest shoot regeneration
capacity. The Murashige and Skoog (MS) medium supplemented with 1.5 mg/l BAP (6-benzylaminopurine) and 0.5
mg/l kinetin yielded the highest average number of shoots per cluster (4.7 shoots/cluster). Root induction was most
successful with Murashige and Skoog medium containing 0.9 mg/l IBA (indole-3-butyric acid), resulting in a rooting
rate of 44% and an average of 3.29 roots per shoot. The induced roots were of high quality, long, thick, robust, and
highly branched. The results of this study can be practically applied to the mass production of disease-free camphor
trees within a short period.
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1. it van de

Cay Long nao (Cinnamomum camphora (L.) Presl) con
¢6 tén goi khac 1a D3 huong, ¢6 ngudn gdc & khu vuc Pong
A, bao gém bai Loan (Trung Quédc), mién Nam Nhat Ban,
d6ng nam Trung Qudc va cac nuée Pong Nam A. Loai nay
cling dugc tréng tai khu vuc ven bd bién Pen cua ving
Kavkaz [1, 2]. Long ndo dugc tr6ng tur 1au doi va duoc khai
thac camphor tir thé ky XIII. Noi phat trién nhidu nhit 1a
bai Loan (Trung Quédc), Nhat Ban, cac nude vung Dong
Nam A, Bic My, Béc Phi va mién Nam nudc Phap.

O Viét Nam, Long ndo duoc trong & Ha Giang tir thoi
Phap thudc va sau 1954 dwoc trong & cac tinh mién ndi. O
cac thanh phd 16n, Long ndo duge trong lam ciy cho bong
mat tai cac myén duong hoac khu do6 thi...

Hién nay, & nudc ta c6 hai cach nhan giéng cdy Long ndo
1a bang phuong phap gieo hat va nhan gidng in vitro. Nhan
gidng bang phuong phap gieo hat chi yéu dya vao sy nay
mam cua hat v6i ty 16 nay mam khong cao, phdm chét di
truyén khong dong déu, phu thudc nhidu vao diéu kién thoi
tiét. Nhan gidng cay Long ndo bang phwong phap nudi ciy
mo gitp 1am ting thém ngudn vat liéu gidng co chat lugng
t6t, pham chét di truyén dong déu, giir nguyén dic tinh cta
ciy me ban dau.

Trén thé gidi, dd c6 mot sd nghién ciru vé nhan gidng
in vitro cay Long ndo, trong d6 nghién ctru cua K.N. Babu
va cs (2003) [1] cho théy, nhan nhanh chdi véi moi truong
WPM (woody-plant medium) véi 13,32 mM BA va 4,65
mM kinetin cho két qua tot nhat (ty 1& tao chdi 85%, s6 chdi
trung binh tao thanh 1a 13,96 chdi). Trong nghién ctru anh
huéng ciia auxin va than hoat tinh dén su ra ré, méi truong
WPM bb sung 4,9 mM IBA cho ty I¢ hinh thanh ré cao
(100%) va r& phat trién tt (chiéu dai ré dat 11,06 cm sau 90
ngdy nudi cdy in vitro) [1]. H. Sharma va cs (2010) [2] khi
nghién ctru nudi cdy mo cdy Long ndo cho thdy, mdi trudng
thich hop dé nhan nhanh chdi 1a MS bd sung 1 mg/l BAP
va moi trudng nudi cdy thich hop cho ra r& in vitro 1a MS +
1 mg/l IBA.

O Viét Nam, N.T. Danh va cs (2005) [3] da nghién ctru
nhan giéng cay Vi huong (Cinamomum balansae L.) tao
da chdi tot nhét trén moi trudng MS ¢o bo sung 8 g/l agar
+ 20 g/l sucrose + 0,2 mg/l IBA + 3 mg/l BAP. Bén canh
d6, két qua nghién ctru nhan giéng cdy Vu huong cia D.T.
Huyen (2006) [4] cho thy, khir tring mAu bang HgCl,0,1%
trong thoi gian 7 phut cho két qua tot nhat véi 30% mau nay
chdi co chat luong chdi tét. N.V. Phong va cs (2009) [5] da
nghién ctru nhéan gidng Vi huong dé tao ngudn giéng phuc
vu chuong trinh lam giau rimg. Két qua cho thay, mau cay
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Vi huwong duoc nudi cdy trén mdi trudng co ban MS + 25
g/l duong sucrose + 7 g/l agar sau 12 ngay cdy nay mam, sau
15 ngay cac chdi dugc cét ra cy vao moi trudng tao da choi,
moi truong ra ré. V&i moi truong tao da chdi, mau duoc ciy
vao moi truong MS + 0,3 mg/l IBA + 2,5 mg/l BAP cho hé
s6 nhén choi 14 2,56. M6i truong ra 1é tao cay hoan chinh la
mdi trudng 1/2 MS + 0,5 mg/l NAA cho ty 18 chdi ra ré dat
92%, trung binh 3,5 r&/chdi sau 2 tuan nudi cfiy.

Nghién ctru nay dugc thuc hién nham xac dinh moi
truong phit hop cho nhan giéng in vitro cay Long ndo, gop
phan cung cip ngudn gidng sach bénh, chét luong t6t cho
san xuét trong thoi gian ngan.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit liéu

Nguo”‘n vdt liéu: Poan than banh té¢ dugc chon tu cay
Long ndo sinh truéng t6t, khong sau bénh trong tai vuon
wom cua Truong Pai hoc Lam nghiép.

Méi triuong nudi cay: Moi truong co ban MS [6] va mbi
truong WPM [7] bd sung 2% sucrose, 0,7% agar va cac chat
diéu hoa sinh truong khac nhau thuge nhém auxin va cytokinin.
pH moi truong duge diéu chinh dén 5,8 trudc khi bo sung thém
agar va khur triung ¢ 118°C trong 20 phut.

Pia diém nghién ciru: Vién Cong nghé Sinh hoc Lam
nghiép, Truong Pai hoc Lam Nghiép.

Piéu kién phong thi nghiém: V6 trung, anh sang 2000-
3000 lux, nhiét d6 phong nudi 25+£2°C, thoi gian chiéu sang
8 gio/ngay.

2.2. Phuwong phap nghién cvu

Phirong phép khir trimg tao vat liéu khéi dau: Cac doan
than banh té lay tir cidy Long ndo duoc rira dudi voi nude
may chay trong 10 phut, chai sach cac k& l4 chira mét ngo,
sau d6 rira lai bang chét tay rira gia dung Sunlight trong 15
phut (chia 3 1an m&i 1an 5 phuat) va ria lai bang nude 3-4 lan
dé loai bo chat tfiy rira trén bé mit. Tiép theo, cac mau duogc
dwa vao ti cdy v tring va rira bang con 70% trong 1 phut
va khtr tring bang dung dich HgCl, 0,1% thoi gian 4-7 phut.
Cubi cung, mau cdy duoc rira lai bang nudc cit vo trung 4-5
1an dé loai bo HgCl, trén bé mét mau céy. Cit cac doan than
c6 do dai 2-3 cm c6 chira médt ngi va cdy vao méi truong
MS b sung 2% sucrose + 0,7% agar.

Phirong phdp nudi cdy tao da chéi: Poan than in vitro
dugc tai sinh tr doan than banh té cady Long ndo trong tu
nhién c6 chira chdi ngii duge cdy vao méi truong MS + 2%
sucrose + 0,7% agar va bd sung thém chat diéu hoa sinh
truong (bang 1).
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Bang 1. B tri thi nghiém tao da chéi tir doan than banh té cay
Long nao.

Bang 3. Anh hwéng cua thei gian khiv triing t&i ty 1@ tai sinh choi
tlr doan than cay Long nao trén maéi trwwong WPM.

Thir tw 1 2 3 4 5 6 7 8
Chitdiuhiasin B L 1 1115 15 15 1S
truong (mg/l)

Kinetin 03 05 0,7 09 03 05 07 09

Cong thire thi nghiém LPl LP2 LP3 LP4 LIPS LP6 LP7 LP§

Phirong phdp tao ré va tdi sinh cdy hoan chinh: Chdi in
vitro dai 3-4 cm, ¢6 2-3 14 duoc cdy vao moi trudng ra ré
MS bb sung 2% sucrose, 0,7% agar va IBA (néng d6 0,5;
0,7; 0,9 va 1,2 mg/l).

Cdc chi tiéu theo déi va xit Iy s6 liéu:
Cac chi tiéu theo doi dugc tinh nhu sau:

Ty 1¢ mau sach (%) = Tng s6 mau sach/S6 mau ciy ban
dau x 100.

Ty 18 mau sach ti sinh (%) = Téng s6 mau sach tai sinh/
S6 mau sach x 100.

Hé s6 nhan chdi = Téng sé chdi tao thanh/sd chdi
ban dau.

Ty 1é choi ra 1é (%) = Tong s chdi ra ré/S6 chdi cdy ban
dau x 100.

S6 1é trung binh/chdi = Tong s6 ré tao thanh/SH chdi ra ré.
Cac thi nghiém dugc b tri hoan toan ngau nhién véi 3

1an lap lai. S4 liéu thu duogc xir 1y bang phan mém Microsoft
Excel.

3. Két qua va ban luan
3.1. Tao vit liéu khéi dau

Cac mau doan than banh té ciy Long ndo dugc khir tring
bang dung dich HgCl, trong cac khoang thoi gian khac nhau
va tai sinh trong moéi truong MS va WPM. Két qua dugc
trinh bay ¢ cac bang 2 va 3.

Bang 2. Anh hwéng cia thei gian khir triing téi ty 1@ tai sinh chdi
tlr doan than cay Long nao trén moi trwwong MS.

Thiry  COng thirethi Ths gian khittrimg Shlugng  Tylgmdu  Ty1¢ mAu sach téi
* nghiém (phut) maucay  sach(%)  sinh(%)

1 VMl 4 105 16,19 100

2 VM2 5 124 193 9190

3 VM3 6 115 40,70 87,3

4 VM4 7 117 4993 55,17

JHOAHOC . -

Thit tu Cong thire thi  Thoi gian Sfi_lu'(,rpg T§1¢ mAu sach Ty 1¢ mAu sach tai sinh
* nghiém khir trung (phut) maucay (%) (%)

1 VM5 4 117 13,65 100

2 VM6 5 121 20,62 92,50

3 VM7 6 119 40,89 85,42

4 VM8 7 110 50,44 56,36

Két qua phan tich phuong sai mét nhén t6 vé anh hudng
ctia thoi gian khir tring bang HgCl, 0,1% dén ty 1é tao mau
sach tai sinh ddi v6i doan than Long nao dugc nudi céy
trong mdi trudng MS cho thiy, F.,=37.977>F =4,066
chimg to ring khi khir tring bang HgCl, 0,1% thoi gian
khéac nhau c6 anh hudng 1o rét dén ty 1¢ tao mau sach tai
sinh ¢ doan than cdy Long ndo. Cong thirc khtr trung phu
hop véi doan than cdy Long ndo trudng thanh la st dung
HgCl, 0,1% trong 6 phut cho ty 1¢ mau sach cao va ty 1 mau
sach tai sinh cao nhat.

Két qua phén tich phuong sai mot nhan t6 vé anh huong
ctia thoi gian khir tring bing HgCl, 0,1% dén ty 1& tao mau
sach tai sinh ddi voi doan than Long ndo dugc nudi c?iy
=67,071>F =5,143
chimg t6 thi gian khir tring bang HgClL, 0,1% khac nhau c6

trong moi trudng WPM cho théy, F..
anh huong rd rét toi ty 16 tao mau sach téi sinh tir doan than
canh Long ndo. Thoi gian khtr tring bang HgCl,0,1% 1a 6
phiit cho ty 16 mau sach cao dong thoi ty 1¢ mau sach tai sinh

cling cao. Choi tai sinh c6 chat lugng tot, chdi mép va xanh.

Két qua tao vat lidu vo trung trén 2 moi truong cho théy,
& moi trudng WPM choi tai sinh phat trién tot hon sau ciing
mot thoi gian nudi cdy so voi trén méi truong MS. Nhu
vay, moi truong WPM 1a phu hop cho viéc tai sinh chdi &
ciy Long ndo v&i thoi gian khir tring bang HgCl, 0,1% la
6 phut.

3.2. Nghién civu tao da choi

Dé tao ra lugng 16n ciy con ¢ ning suét cao, chat lugng
t6t va ddng déu trong thoi gian ngén nham phyc vu muc dich
nhan giéng, nghién ctru da su dung nguén vat liéu tr doan
than in vitro tai sinh & thi nghiém trén va cdy vao méi truong
MS c6 bd sung chat didu hoa sinh truong véi cac ndng do
khéac nhau. Két qua dugc thé hién & bang 4 va hinh 1.



Bang 4. Anh hwéng ciia chat didu hoa sinh trwdng téi kha nang
tao da chdi cay Long nio (sau 4 tudn nudi cay).

Cong Nong df (mg/l)

Thirty thire thi Séxlug’::g Sf‘i ch(‘“)iltrung Chét lwong
o BAP  Kinetin  Mau cay binh/mau choi

1 LP1 1 03 97 1,10£0,04 ++

2 LP2 1 0,5 105 1,44+0,06 +H

3 LP3 1 0,7 105 2,05+0,01 +

4 Lp4 1 0,9 107 1,84+0,02 +

5 LP5 Ls 03 100 2,070,01 ++

6 LP6 Ls 05 101 4,70£0,10 ++H

7 LP7 Ls 07 98 3,190,21 ++

8 LP8 L5 09 97 2,570,03 ++

+: Chat lwong chdi kém (cac chéi manh, coi, yéu); ++: Chat lwong choi
kha (cac chdi trung binh, cao, xanh d&u); +++: Chat lwgng chdi tbt (chdi

cao, map, than va la xanh déng déu).

LP3 LP6

LP7 LP8

Hinh 1. Két qua nhan nhanh tao da chéi cay Long nédo sau 4 tuan
quan sat trong cac méi trwéng nudi cay.

80 ngay

100 ngay

Hinh 2. Két qua tao cum chéi Long néo trong méi trwong LP6 bd
sung 1,5 mg/l BAP va 0,5 mg/l kinetin.
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Két qua phan tich phuong sai mot nhén t6 vé anh huong
ctia BAP va kinetin t6i hé s6 nhan chdi in vitro ciy Long
ndo cho thay, F, =336,9062>F,  =2,6572 chimg t6 nong do
BAP va kinetin khac nhau cé anh hudéng khac nhau rd rét
dén hé s6 nhan chdi in vitro ciy Long ndo. Moi truong MS
b6 sung BAP véi nong @6 1 mg/l két hop vai kinetin & nong
d6 1an luot 1 0,3, 0,5, 0,7 va 0,9 mg/l thi chdi phat trién
cham, chua tao cum chdi, s chdi tao thanh trén mot cum
thip (2,31 chdi/cum) sau 4 tudn nudi cay.

Moi truong MS bd sung 1,5 mg/l BAP két hop véi
kinetin & cac néng d6 0,3, 0,5, 0,7 va 0,9 mg/l cum chdi bét
dau hinh thanh sau 4 tuan nuéi céy, chdi xanh va map. H¢ sb
nhan chdi va chit luong chdi tang dan khi bd sung kinetin
v6i nong do 0,3-0,5 mg/l dat két qua cao nhat khi két hop
v6i 1,5 mg/l BAP + 0,5 mg/1 kinetin, hé s6 nhan choi dat 4,8
chdi/cum, chit lwong chdi tdt (hinh 2). Pbi voi méi truong
bd sung 1,5 mg/l BAP Kkét hop véi néng do kinetin 0,5-0,9
mg/l ¢6 hé s nhan chdi giam dan. Nguyén nhan dugc cho 1a
do ty 1¢ auxin noi sinh két hop véi cytokinin ngoai sinh c6
thé kich thich hay &c ché sy phat trién ciia chdi.

Mbi truong MS c6 BAP nong do 1 va 1,5 mg/l két hop
v6i kinetin ndng d6 0,3 va 0,9 mg/I da kich thich tao da chdi
v6i ty 18 ting dan t6i khi dat toi ngudng cao nhat. Vi moi
truong c6 1,5 mg/l BAP b6 sung 0,5 va 0,9 mg/1 kinetin da
trc ché kha nang tao chdi, hé sb nhan chdi giam dan.

Nhu vdy, méi truong MS c6 bd sung 1,5 mg/l BAP va
0,5 mg/l kinetin dugc lua chon 1a phu hop cho tao cum chdi,
kich thich su phat trién ctia chdi Long ndo.

Két qua thu duoc tuong tr voi nghién ciru ctia K.N. Babu
va ¢s (2003) [1]: s chdi trung binh tao thanh 1a 13,96 chdi/
cum duoc nudi cdy trong modi trudng WPM bd sung 13,32
mM BAP + 4,65 mM kinetin. K&t qua nay ciing cho thiy
su trong dong v6i nghién ctru nhan giéng tao cum chdi Re
huong cua K. T.H. Ninh va cs (2017) [8] voi mdi truong MS
¢6 bd sung 2,2 mg/l BAP + 0,1 mg/l kinetin + 0,1 mg/l NAA
cho h¢ s6 nhan choi 1a 3,5 chdi/mau, trong thoi gian 80 ngay
chdi dat 2,2 cm. Tuy nhién, khi so v&i két qua nghién ctru
nhan giéng cay Vu huong ciia N.V. Phong va cs (2009) [5]
cho thiy, hé sé nhan chdi ciy Long nio cao hon, nhung thoi
gian tao cum chdi lai 1au hon. bay co thé do dic tinh sinh
1y cua loai Long ndo 1a cAy than gd lau nam, sinh truéng va
phat trién trong d6i chdm, nhiéu kha ning chdi Long ndo c6
n6ng d6 chat diéu hoa sinh trudng ndi sinh théip. Vay nén,
khi cdy chdi Long ndo vao mdi trudng c6 bd sung nong do
BAP va kinetin cao thi cum chdi méi duoc hinh thanh, phat
trién chdm hon so véi cac loai cdy khac.
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3.3. Anh huong cia IBA toi kha nang ra ré tao cdy hoan
chinh

Két qua nghién ctru v& méi truong ra ré duoc thé hién
& bang 5 va hinh 3. Két qua tham do anh huéng cua ham
luong IBA t6i khd niing ra ré tao cdy hoan chinh ctia Long
ndo sau 60 ngay theo ddi cho thdy, chdi Long ndo khi ciy
chuyén vao méi truong MS khéng bd sung IBA thi khong
c6 kha ning ra ré. Moi truong nudi cdy bo sung IBA véi
ham lugng 0,5-0,9 mg/l c6 kha nang kich thich chdi ra ré,
dac biét véi ham lugng 0,9 mg/l cho ty 1¢ chdi ra ré va sd ré
trén chdi cao hon (3,29 ré&/chdi), r& map, dai va ctng. Khi
tang ndng d6 IBA t6i 1,2 mg/l, s6 chdi ra ré va s ré trung
binh/chdi giam, chit luong ré kém hon (r& manh, ngan).

Bang 5. Anh hwéng ciia IBA téi kha nang ra ré tao cay hoan chinh
ctia chéi Long nao.

Cong thire IBA S0 hrgng Tyléraré $6ré trung

TeW  inghitm  (mgl) miuchy (%) binh/chdi Chit yng é
1 BGi chimg 0 25 0

2 RRI 05 25 12 1 ¥

3 RR2 0725 3 175 H

4 RR3 09 25 64 329 +~H—

5 RR4 22 48 225 H

+: Chét lwong ré kém, manh, it ré phu; ++: Chéat lwgng ré trung binh,
ré& manh, ngén, trdng; +++: Chéat lwong ré tét, r& map,dai, cing, tréng,
nhiéu ré& phu.

Hinh 3. Két qua tham do anh hwéng cta IBA & cong thirc thi
nghiém RR3 t&i kha ning ra ré tao cay Long nio in vitro hoan
chinh sau 60 ngay nubi cy.
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Nhu vay, moi truong RR3 (MS + 0,9 mg/l IBA + 20 g/l
sucrose + 7 g/l agar) thich hop cho viéc ra 1é in vitro cay
Long ndo. Két qua nay tuong ty nhu nghién ctru cta H.
Sharma va cs (2010) [2].

4. Két luan

Két qua nghién ciru cho thiy, cac mau doan than Long
nao duogc khu trung bang dung dich HgCl, 0,1% trong 6
phut cho kha ning tao mau sach va tai sinh chdi cao nht.
Tao da chdi Long ndo trong méi truong MS bo sung 1,5
mg/l BAP + 0,5 mg/1 kinetin cho h¢ s6 nhén chdi dat 4,70
chdi/cum. Tao r& va tai sinh hoan chinh ciy Long nio trén
moéi trudng MS b sung 0,9 mg/l IBA cho ty 1& chdi ra ré cao
(44%), sb 1& trung binh 3,29 r&/chdi, chat lugng ré tot: dai,
map, cing, nhiéu ré phu.

TAI LIEU THAM KHAO

[1] K.N. Babu, A. Sajina, D. Minoo, et al. (2003),
“Micropropagation of camphor tree (Cinnamomum camphora)”,
Plant Cell, Tissue and Organ Culture, 74, pp.179-183, DOI:
10.1023/A:1023988110064.

[2] H. Sharma, B.D. Vashistha (2010), “In vitro propagation
of Cinnamomum Camphora (L.) Nees & Eberm using shoot tip
explants”, Annals of Biology, 26(2), pp.109-114.

[3] N.T. Danh, L.X. Dac, L.T. Xuan (2005), “Preliminary
results on in vitro propagation of Vu huong (Cinnamomum balansae
Lecomte) by embryo culture technique of immature seeds contributing
to biodiversity conservation”, Fundamental Issues of Life In Life
Sciences, Proceedings of the National Scientific Conference, Hanoi,
Science and Technics Publishing House, pp.450-453 (in Vietnamese).

[4] D.T. Huyen (2006), Study on In Vitro Propagation of
Cinnamomum balansae and Long-Leaved Paperbark (Melaleuca
leucadendra), Graduation Thesis, Vietnam National University of
Forestry (in Vietnamese).

[5] N.V. Phong, N.T. Hang, N.N. Hoang (2009), “Propagation
of Vu Huong to establish seedling sources for forest enrichment
programs”, Journal of Ecological Economics, 27, pp.46-50 (in
Vietnamese).

[6] T. Murashige, F. Skoog (1962), “A revised medium for rapid
growth and bio assays with tobacco tissue cultures”, Physiologia
Plantarum, 15(3), pp.473-497, DOI: 10.1111/5.1399-3054.1962.
tb08052.x.

[71 G. Lloyd, B. McCown (1981),
micropropagation of mountain laurel”,
Propagators’Society, 30, pp.421-427.

“Commercially-feasible

International  Plant

[8] K. T.H. Ninh, N.Q. Trang, B.V. Thang, et al. (2017), “In vitro
propagation study of Cinnamomum parthenoxylon (Jack) Meisn”,
Journal of Forestry Science and Technology, 2017, pp.42-48 (in
Vietnamese).



s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndng nghiép, thiy san DOI: 10.31276/VIST.67(5).52-60

S sinh trwdng va ham hrong carrageenan cila ciy rong Bip si
Kappaphycus striatus nuoi trong ¢ diéu kién ban tw nhién va tw nhién
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Tom tit:

Trong nghién ctru nay, cdy rong Bip st (Kappaphycus striatus) 8 tuin tudi c6 ngu(‘)n gbc nudi cdy in vitro dwge nudi trong &
diéu kién ban tw nhién va tw nhién nham danh gla kha nang sinh trudng, phat trién va ham lwgng carrageenan ciia ciy rong.
O diéu ki¢n ban ty nhién, ciy rong cé ngudn goc nudi cdy in vitro (8 nhanh/ciy, chiéu cao dat 3,01 cm va khi lwgng tu’m
dat 1,23 g) nudi trong duéi diéu kién anh sang tw nhién giam 1/2 cwong d§ anh sang bang lw6i xanh den (250 pmol. m2s")
cho ty 18 song s6t, khoi lwgng twoi, te do ting trudng (TDTT) cao hon khi nudi trong trong cac ngudn chiéu sang khac
(dén huynh quang va anh sang tw nhién) sau 8 tuin nudi trong Tlep theo, rong duoc nuoi trong trong diéu klen tw nhién
tai vmh Van Phong (Khanh Hoa) theo phuong phap gian phao n01 Két qua cho thay, sau 10 tuan nuoi trong, cay rong
6 ngudn goc tir nudi cdy in vitro ¢6 khoi lrong twoi va kho cao gip 5,25 lan, TDTT tich liiy gip 4, 42 lin, ham lwong
carrageenan dat 28,83%, vuot tri hon so voi cay rong tw nhién. Nghién ciru nay da chirng minh dwgc ring, kha ning sinh
trudng va ham lugng carrageenan cia rong Bap sii ¢6 thé cai thién thong qua nuodi cay in vitro.

Tir khéa: ban tw nhién, carrageenan, Kappaphycus striatus, tw nhién.

Chi sé phdn logi: 1.6, 4.6
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micropropagules in semi-natural and natural conditions
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Abstract:

In this study, in vitro 8-week-old micropropagules of K. striatus were grown in semi-natural and natural conditions
to evaluate the growth, development, and carrageenan content of the Seaweed. At the semi-natural conditions, in
vitro 8-week-old micropropagules of K. striatus (8 branches plant, 3.01 cm in height, and 1.23 g in fresh weight) under
natural light reduced to 1/2 light intensity by using a blue-black net (250 pmol m? s'), showed higher survival rate,
fresh weight, and growth rate than under other lighting conditions (fluorescent lamp and natural light) after 8 weeks
of culture. Then, seaweed was grown in the field in Van Phong bay (Khanh Hoa province) by the floating method.
The results showed that the growth (5.25-fold of fresh and dry weight; 4.42-fold of growth rate) and carrageenan
content (28.83%) of in vitro seaweed were higher than those of the natural seaweed after 10 weeks of culture. This
study demonstrated that the growth and carrageenan content of K. striatus was improved by the in vitro culture
method.

Keywords: carrageenan, Kappaphycus striatus, natural, semi-natural.

Classification numbers: 1.6, 4.6
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1. Dat van de

Rong Bap st thugc nganh rong do (Rhodophyta), phan
bd chu yéu & ving bién nhiét déi, trong cac thuy vuc bién
hé ven bo noi ¢6 su trao ddi nude, do min cao 6n dinh, nuée
trong va cudong do anh sang cao.. . [1]. Rong Bép st ndi bat
voi ham luong cao chét xo, sét, axit béo omega-3 [2] va cac
hop chit chéng Xy hoa [3]. Dac biét, né con 1a nguodn cung
cép nhiéu hop chét ¢6 hoat tinh sinh hoc quy gia, c6 tiém
ning (mg dung trong cic nganh dugc pham va sinh hoc [4].
Ngoai ra, rong Bép st ¢6 chira lugng 16n carrageenan - 1a
mdt loai colloid nhom phycocolloid duoc chiét xut tir rong
d6 thudc chi Kappaphycus. Carrageenan c6 cau tric phan
tir dang polysaccharide va dic tinh ndi bat 1a kha ning lién
két manh véi cac phén tir protein tir ngudn gbe dong vat va
thuc vat [5]. V6i nhiing dac tinh ndi bat, carrageenan da tr¢
thanh nguyén liéu quan trong dugc khai thac trong nhiéu
nganh khac nhau, bao gdm thyc pham, duoc phim va cong
nghé phu bé mit [6].

Vao nam 2005, Viét Nam da thuc hién thanh cong viéc
du nhap va nuéi trong rong Bap st ¢6 xuét xtr tir Philippines.
Trong giai doan dau sau khi duoc dua vao méi trudng méi,
loai rong nay cho thay TDTT cao va c6 thé canh tac quanh
nam tai cac khu vuc ven bién noi d6 min duy tri & mc cao
va 6n dinh. Rong Bép su 1a loai c6 kha nang chiu man hep,
v6i khoang do man thich hgp cho sy sinh trudng va phat
trién dao dong trong khoang 27-33%o. Néu do man giam
xudng dudi 20%o trong thoi gian kéo dai, sy ting trudng ciia
rong s& bi dinh tré va rong c6 thé chét sau khoang mot tuan;
nguoc lai, khi d§ méan vuot qua ngudng 35 dén 40%o, su phat
trién ctia rong ciing bi suy giam rd rét [7]. Khoang nhiét do
nude toi wu nhét cho su sinh trudong va phat trién cta rong
bép st nam trong khoang tir 25 dén 30°C; khi nhiét d6 nudc
vuot qua 31°C, TDTT giam dang ké, trong khi & nhiét do
dudi 15°C, rong c6 thé bi chét [8]. Nhu ciu vé mudi khoang,
dic biét 1a nito va phospho, ctia rong bip su ting cao dudi
diéu kién nhiét d6 cao va cuong do anh sang manh. Tuy
nhién, trong moi trudng nudc bién ty nhién véi kha ning
trao d6i nudc thudng xuyén, lugng khoang sin c6 thudng da
dap tng di cho qua trinh sinh trudng va phat trién ciia rong
[7]. V& nhu cau anh sang, cuong do anh sang thich horp cho
rong Bap st dao dong tir 585 dén 975 umol.m2.s", cuong
d6 qué cao hodc qué thap déu anh huong dén suc song cua
rong [9]. Ngoai ra, rong Bap su phat trién thudn loi nhat tai
cac khu vuce ¢ diéu kién trao d6i nuée lién tuc.

Maic du da dugc du nhap va nudi tréng thanh cong, cho
dén nay, k¥ thuat nhan giéng duy nhét dugc ap dung d6i
v6i rong Bép st van 1a phuong phap sinh san sinh dudng.
Viéc duy tri hinh thirc nhan giéng vO0 tinh trong thoi gian
dai, thiéu qua trinh chon loc, dd dan dén tinh trang suy thoai
gidng va glam stre sdng cua rong. Ngoai ra, do chiu tac dong
clia cac yéu t6 moi truong, loai rong nay da ghi nhan sy bién
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d6i khong chi vé TDTT ma con vé ham luong ciing nhu chét
luong carrageenan. Dic biét, trong bbi canh bién d6i khi
hau dién bién phtc tap nhitng nim gan day, nguy co bing
phat dich bénh ngay cang gia ting, anh hudng tiéu cuc dén
nang suét va chat lugng rong nuéi trong [5, 10].

Trong sb cac ky thuat dugce 4p dung trong nghién ctru
nhan gidng rong bién, k¥ thuat nudi cdy in vitro dugc danh
gia 1a phuong phap it chiu anh huong cua diéu kién thoi tlet
tao ra soO luo‘ng 16n cay gidng, dong thoi tao ra ngudn g10ng
khoe, it nhiém bénh, c6 kha nang khang bénh cao, ning suét
vuot trdi, thich nghi tot v6i diéu kién ngheo dinh dudng [11,
12]. Hién nay, c6 nhleu phuong phap nhan glong in vitro d01
v6i rong bién, bao gdm: tai sinh ch01 truc tiép, nuoi ciy té
bao don, phat sinh phoi vo tinh truc tiép va phat sinh phoi vo
tinh gian tiép thong qua mé seo [11, 13, 14]. Giai doan cudi
cling cta quy trinh nhan giéng in vitro 1a chuyén cay con ra
moéi trudng tu nhién (ex vitro). Ty 18 séng sot cua cdy con
sau khi chuyén ra diéu kién ex vitro phy thudc vao nhiéu yéu
to trong d6 co tinh trang sinh ly, kich thudc cay con va cac
yeu t6 moi trudng, dédc biét 1a ngudn anh sang [15]. Trong
sO cac yéu td anh huong dén giai doan thich nghi cua cay
rong, kich thudc cdy con va ngudn anh sang 14 hai yéu té
then chét anh huong dén kha ning sdng sot khi chuyén sang
diéu kién méi truong ty nhién. Viée xac dinh kich thudce cay
con ly tudng trude khi dua ra moi truong nudi trong 1a yéu
t6 quan trong gitp nang cao ty ¢ song va nang cao hi¢u qua
san xuét. Thém vao do, thiét 1ap h¢ thong chiéu sang thich
hop cho tung g1a1 doan phit trién cua cdy con nudi cay in
vitro sé& tao diéu kién dé cay dan 1am quen v&i anh sang tu
nhién, hd trg qua trinh thich nghi truéc khi chuyén ra méi
truong bén ngoai, tir d6 hd tro kha ning quang hop va phat
trién. Do dugc nudi trong diéu kién v trung voi anh sang
va nhiét d¢ thap, cdy rong in vitro can phai trai qua mot qua
trinh diéu chinh dé thich Gmg dan v6i nhimng diéu kién moi
truong khac nghiét hon. Qué trinh nay thuong dién ra trong
céc bé kinh, noi cac yéu t& nhu nhiét d6 va cuong do anh
sang duoc diéu chinh dan dan dé gan véi diéu kién tu nhién.
Nghién ctru nay dugc thyc hién voi muc tiéu danh gia sy
phat trién va chét luong cia cdy con nudi ciy mé trong moi
truong ban ty nhién va tu nhién, dong thoi so sanh vai cay
phat trién ty nhién ngoai mdi truong.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Cay con 8 tudn tudi co ngudn gbc nudi ciy in vitro
(kich thuéc khoang 2,5 cm, khdi lugng khoang 1 g va c6
8 nhanh) cua dong rong nau Sacol thudc loai rong Bip su,
dang dugc nuoi tr6ng tai Phong Thi nghi€ém vat li¢u hltu co
tir tai nguyén bién (Vién Nghién ctru va Ung dung Cong
nghé Nha Trang). Ngudn gbc rong in vitro 1a rong Bip st
bd me da sinh truong tai vinh Van Phong, Khanh Hoa tu
nam 2005.



2.2. Phwong phap nghién ciru

Tdc déng cia logi cdy con nudi cdy in vitro doi voi su
phat trién ciia rong Bdp sii trong giai doan nudi trong bdn
tir nhién: Cay rong Bép st 8 tuan tudi c6 ngudn gdc tir nudi
céy in vitro cua 6 loai khac nhau (kich thudc, s6 nhanh va
khéi lugng twoi) dugc chuyén ra nudi trong ex vitro nham
danh gia sy phat trién ciia rong & giai doan nudi trong ban
tu nhién (bang 1). Rong duoc ¢ dinh vao manh vun san ho
hodc da (kich thudc 5x10 cm), dat trong bé kinh co thé tich
100 1 (kich thudc 25%35x50 ¢cm), suc khi lién tuc bing may
dé ham lugng oxy hoa tan dat 7,8-11,5 mg.l"!, nhiét d¢ 25-
27°C va dugc dit dudi ngudn anh sang ty nhién giam 1/2
cuong d6 anh sang bang ludi xanh den. Theo ddi su phat
trién ctia rong, mau nudc hang ngay Moi truong nudi trong
rong 1a PES [9] dugc chuin bj bang nudc bién c¢6 do min
30-35%o di dugc loc qua ludi co kich thudce 16 22 um.

Bang 1. Phan loai cay rong in vitro dwa trén cac chi tiéu sinh
trwdng dé stv dung lam ngudén mau cho thi nghiém.

Loaicdy S0 nhanh (nhénh/cy)  Chiéu cao (cm) Khéi lwgng twoi (g)
1 3,00+0,00 0,52+0,06 0,36=0,08
2 4,00+0,00 1,00:0,09 0,53+0,06
3 5,00+0,00 1,49+0,10 0,63+0,12
4 6,00+0,00 2,06+0,16 0,86+0,05
5 7,00+0,00 2,52+0,10 0,96+0,05
6 8,00+0,00 3,01+0,12 1,23+0,06

Tac d‘ong cua nguon anh sang doi vm sw sinh truong cua
rong Bap st c6 nguon goc tir nudi cay in vitro ¢ giai doan
nudi trong ban tw nhién: Cay con 8 tuan tudi c6 ngudn goc
tr nuodi céy in vitro dugc ¢ dinh vao manh vun san ho hodc
da (kich thudc 5x10 cm), dit trong bé kinh ¢ thé tich 100
1 (kich thudc 25%35x50 cm), suc khi lién tuc bang may dé
ham lugng oxy hoa tan luon luon duy tri 7,8-11,5 mg. 1‘
nhiét d6 25-27°C. Anh sang cung cap cho rong tir cac ngudn
anh sang khac nhau (bang 2) nham khao sat tic dong cia
ngudn anh sang déi v6i sy sinh trudng cdy con cd ngudn
gdc tir nudi cay in vitro & giai doan nudi trong ban tu nhién.
Chu ky chiéu sang 12 gid/ngay dbi v6i cac nghiém thic st
dung h¢ théng chiéu sang. Theo doi sy phat trién cua rong
va mau nudc hang ngay. Moi trudng nudi trong 1a dung dich
PES dugc pha bang nudc bién c6 d6 man 30-35%0 da duoc
loc qua luéi co kich thude 16 22 pm.

Trong thi nghiém anh hudng cua loai ciy con va ngudn
anh sang, thay toan b nudc va bd sung méi truong dinh
dudng 1 lan/tudn. Thi nghiém duogc ldp lai 3 lan voi mdi
nghiém thirc 3 bé kinh, mdi bé kinh chira 10 cay.
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Bang 2. Cac dic tinh cia ngudn anh sang.

N,guon anh Pic diém ?uo’ng do anh
sang : sang (pmol.m™.s)
1 Anh sang trang dén huynh quang 55
2 Anh sang tring dén huynh quang 75

Anh sang tu nhién c6 giam 1/2 cudng do
3 anh sang bang mai che (mai ton trong va 250

luéi mau xanh den)
4 Anh sang ty nhién 500

Giai doan nuoi tréng ngoai ty nhién tai vinh Van Phong:
Sau giai doan nudi trdng ban thich nghi, cac cay rong con dat
chat lugng tSt nhat tir cac nghiém thire ti wu duge chuyen
ra moi truong tai vinh Van Phong, tinh Khanh Hoa dé danh
gia tinh trang sinh trudng va sy phat trién ciia cdy gidng.
Cac bui rong c6 ngudn goc tir nudi cdy in vitro va cac bui
d6i chimg (c6 ngudn goc tur ty nhién) duge tach thanh cac
cum c6 khdi lugng khoang 50 g/bui, sau d6 budc ¢6 dinh
vao day thung xanh vdi khoang cach gitra cac bui 1a 40 cm
va day rong dugc dat trén gian ¢ do sau cach mat nude 50
cm [5]. Vi tri vinh Véan Phong nam ¢ toa d6 109°10” Dong
va 12°29’ Bic, c¢6 ddc diém nén day cha yéu 1a ran san ho
chét va da s6i 1on; cac yéu 6 moi truong nhu: nhiét 46 nudc
dao dong 26-28°C, pH 8,04-8,20 va cuong do anh sang 257-
325 pmol.m2s. Trong qua trinh nudi trong, ¢t sau mdi 2
tuan nudi, rong dugc danh gia cac chi tidu sinh truong, bao
g6m khdi lugng tuoi (g), khdi lwong kho (g) va TDTT.

Pdnh gid ham heong va chdt lwong carrageenan: Thu
thap rong c6 ngudn gdc tir nudi cdy in vitro va ngoai tu
nhién dugc nudi ngoai tu nhién ¢ vinh Van Phong tai thoi
diém co ty 16 tich lity chéat kho cao nhit. Rong thu vé duoc
rira sach dudi voi nude nhiéu 1an nham loai bo cat, da, tao
tap va sinh vat bam. Sau do, rong dugc lam kho béng cach
phoi ¢ diéu kién phong dén khi khdi luong khong doi. Cac
mau rong kho nay dugc st dung dé phan tich ham luong va
danh gia chat luong carrageenan.

Quy trinh xdc dinh ham lwong carrageenan dwoc thuc
hién nhw sau: Can 20 g mau rong kho, sau dé cho vao 400
ml dung dich KOH 6% va dun ¢ 80°C trong vong 2 gio.
Tiép dén, mau rong dwoc ndu tiép vai 400 ml nude cat &
nhiét d 90°C trong thoi gian 2 gio. Dich chiét thu dugc sau
do duoc loc qua vai dé loai bo b3, ph?ln dich loc dugce gel
hoa bang cach bé sung dung dich KC10,2%, sau do trai qua
qua trinh dong lanh va rd dong tbi thiéu hai 1an nham ting
hiéu qua gel héa. Cudi ciing, carrageenan dugc say ¢ nhiét
d6 60°C cho dén khi khéi lwong 6n dinh [16].

Ham luong carrageenan duoc xac dinh bang cong thirc sau:
HL_ =M_/M, x 100

trong do: HL_ (%): Ham luong carrageenan; M (g): Khbi
lugng carrageenan thu duoc; M (g): Khbi lugng kho cuia rong.

Do sirc dong: Can 1,5 g carrageenan, thém vao 100 ml
nudc cat va gia nhiét ¢ 70°C trong 30 phut. Sau khi thu dugc
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dung dich dong nhat d6 dung dich vao dia petri dén day
Dia petri chira mau carrageenan sau d6 duoc dit 1én thiét bi
do strc dong Rheo Meter (Model CR-500DX, Sun Scientific
Co., Ltd., Nhat Ban) va tién hanh do tai 3 vi tri khac nhau
trén bé mit dia [17].

Po dj nhét: Tuong ty, can 1,5 g carrageenan, bd sung
100 ml nude cit va gia nhiét & 70°C trong 30 phut dé thu
dugc dung dich dong nhat. Dung dich sau d6 dugc chuyén
vao cbe co dung tich 100 ml va dit duéi may do do nhot
DV-E Viscometer (My) dé tién hanh do; két qua duoc ghi
nhan theo thong sé hién thi trén thiét bi [17].

Cdc chi tiéu theo déi: Xac dinh khdi lugng tuoi cua
rong: Khéi lwong tuoi ciia rong Bép st duge xac dinh bang
can dong ho 6 gidi han tdi da 500 g va d chia nho nhat 5 g
Trude khi tién hanh cén, rong duoc thim khé bang gidy dé
loai bo luong nudc tu do trén bé mat; xac dinh khéi luong
kho: Sau khi xac dinh khéi lugng tuoi, mau rong dugc siy
kho trong tii sdy & nhiét do tir 60 dén 70°C cho dén khi dat
khdi luong khong ddi. Sau d6, mau duoc can dé xac dinh
khdi lwong kho.

TDTT ciia rong Bip st duoc tinh theo cong thirc ciia
C.E.P. Penniman va cs (1986) [18] nhu sau:

R=[(W/W)"-1]x 100

trong d6: GR: TDTT cua rong Bap st (%/ngay); t: Thoi gian
giita hai lan can (ngay); W Khdi lugng tuoi ban dau cta
rong Bip st (g); W Khoi 1uong tuoi rong Bap st sau thoi

gian t ngay (g).

Ngoai ra, ty 1¢ tich lily chat kho (%) dugc xac dinh 14 ty
s0 gifta khoi lugng kho va khoi lugng tuoi cua rong.

2.3. Xir Iy 56 ligu

Thi nghiém dugc thiét ké theo kiéu hoan toan ngiu nhién,
gdm ba lan 1ap, mdi nghiém thirc gdm 30 miu. Dit lidu thu
thap duogc xir Iy bang Microsoft Excel 2010, sau d6 tién hanh
phén tich phuong sai mét yéu to (ANOVA) va kiém dinh sy
khéc biét gitra cac trung binh bang phép thir Duncan & mirc y
nghia p<0,05 [19] st dung phin mém SPSS 16.0.

£ 2 Py Py ~
3. Ket qua va ban luan

3.1. Sw sinh trwong cua rong Bap su in vitro ¢ giai
doan nudéi trong ban ty nhién

Két qua sau 8 tudn nudi trong & diéu kién ban ty nhién,
su sinh trudng va phat trién cia loai cdy rong sé 6 (8 nhanh;
kich thudc va khéi lwong 1an lugt 13 3,01 cm va 1,23 g) t6t
nhét so véi cac loai cdy duoc thi nghiém con lai. S6 nhanh/
cy, kich thudc va khéi luong cua cac cdy rong thude sau
10a1 ¢6 ngudn gdc nudi cay in vitro da anh huo‘ng dén ty 1¢
sdng clia cdy con sau 8 tuan nudi trong ¢ diéu kién ban tu
nhién. Tur cac chi tiéu theo do6i va dugc trinh bay ¢ cac hinh
1-3, ¢ thé thay loai cay khi dua ra ngoai nudi thich nghi c6
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vai trd quyét dinh ddi véi qua trinh sinh trudng. Nhin chung,
kha nang sinh truong tang dan khi kich thudc, s nhanh va
khéi lugng cua cdy giong tang. Cay con ¢6 kich thudce lon
thuong co ty 1& séng sot cao hon va TDTT tét hon so voi
cay con c6 kich thudc nho. Cay con rong nau Sacol loai 6
dat ty 1€ séng cao nhit: 86,67+5,77%. Tiép theo 1a cay con
loai 4 va 5 c6 ty 18 sdng dat 66,67+5,77 dén 70,00+10%. Ty
1¢ séng thip nhat 1a cay loai 1 dat 33,33+5,77% (hinh 1).
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Hinh 1. Tac déng cua loai cay con rong nau Sacol in vitro dén ty 1é séng
& giai doan nudi tréng ban tw nhién sau 8 tudn nudi trong. Cac chi cai
khac nhau (a, b, c, d) trén cac cot thé hién sy khac biét thc“')ng ké v&i phép thte
Duncan (v&i p<0,05). Cay loai 1: s6 nhanh 3,00+0,00 nhanh/cay; chiéu cao
0,52+0,06 cm; khdi lwong twoi 0,36+0,08 g; cay loai 2: s6 nhanh 4,00+0,00
nhanh/cay; chiéu cao 1,00+0,09 cm; khéi lwong twoi 0,53+0,06 g; cay loai
3: sb nhanh 5,00+0,00 nhanh/cay; chiéu cao 1,49+0,10 cm; khdi lvgng tuoi
0,63+0,12; cay loai 4: s6 nhanh 6,00+0,00 nhanh/cay; chidu cao 2,06+0,16
cm; khéi lwong twoi 0,86+0,05; cay loai 5: s6 nhanh 7,00+0,00 nhanh/cay;
chiéu cao 2,52+0,10 cm; khéi lwong twoi 0,96+0,05; cay loai 6: s& nhanh
8,00+0,00 nhanh/cay; chiéu cao 3,01+0,12 cm; khoi lwong twoi 1,2310,06.

Khéi lugng tuoi cta cac loai cdy in vitro khac nhau nudi
& diéu kién ban tu nhién khac nhau sau 8 tudn nudi. Cac
loai cay con déu co6 khdi lugng twoi thap & nhiing tuan dau
nudi trong. Pén tudn nudi thir 6, khdi luong cdy con ting
1én 3 rét. Két thuc 8 tuan thi nghiém, cdy con loai 6 co khdi
luong tuoi cao nhat (73,27+1,27 g), tiép theo 1a ciy con loai
5 (66,33+1,02 g). Khdi luong tuoi thip nhat 13 cay con loai
1 va 2, tuong tng dat 1,87+0,60 g va 3,00+=1,00 g (hinh 2).
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Hinh 2. Tac dong cla loai cay con rong nau Sacol in vitro déi v&i
khéi lwgng twoi & giai doan nudi tréng ban tw nhién sau 8 tuan
nuéi trong.



Tuong tu nhu ty 1& séng va khdi luong twoi cia rong,
loai cdy gidng ban ddu anh huong dén TDTT sau 8 tuan nudi
ciy. TDTT cua céc loai cdy con bién dong & cac tudn nudi,
xu huéng chung 14 giai doan dau TDTT thap, sau do ting
1én vao tudn nudi thir 4 va 6 va giam dan ¢ tuan nudi thir 8.
Xét ca qua trinh nudi, TDTT tich lity thip nhat 1a cay con
loai 1 va 2 (2,97+0,23%/ngay va 3,07+0,66%/ngay, tuong
mg), rong phan nhénh it, cdy cdi coc va cham phat trién
(hinh 3, hinh 4A va 4B). Tiép theo, cdy con loai 3 c6 TDTT
tich lily dat 5,08%/ngay voi dic diém cay phan nhanh it
(hinh 3 va hinh 4C). Cay loai 4, 5, 6 ¢c6 TPTT cao nhét dat
(7,57+0,45 dén 7,86+0,51%/ngay), cao hon dang ké so voi
TDTT cua cac loai cdy con lai, cdy rong sinh truong tbt, ra
nhiéu nhanh tha cép, dau nhanh vét nhon, than rong map va
rong cudn lai thanh mgt cum I6n (hinh 3 va hinh 4D-4F).
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Hinh 3. Tac déng cua chét lwong cay con rong nau Sacol in vitro
dén téc dob tang trwdng & giai doan nuéi tréng ban tw nhién sau 8
tuan nuéi tréng.

(A) (B)

Hinh 4. Hinh thai ctia cay con dong rong nau Sacol, cé ngudn géc
tlr nudi cay in vitro, dwoc quan sat tir cac cay khac nhau sau 8
tuan nudi trong & giai doan thich nghi. Cac cay dwoc danh sb tir 1
dén 6, twong (ng véi cac hinh A, B, C, D, E, F.

Két qua cho thy ring, cac cay con ban dau co kich thudc
tir 2 cm tré 1én cho kha nang séng sot rat cao, trong khi ciy
con dudi 2 cm sinh trudong kém va co ty 1¢ chét cao. Didu
nay c6 thé 1a do céc cay co kich thudc 16n c¢6 dic diém cay
khoe, cac nhanh rong gia. Khi chuyén ra nudi trong ¢ diéu
kién ban tu nhién ching dé dang thich nghi hon. Mic du,
diéu kién ban ty nhién khac biét rat nhiéu so véi diéu kién in
vitro, nhung do ¢6 kich thude 16n, khoe nén ciy van chong
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chiu dugc voi nhitng thay dbi dot ngdt vé cac diéu kién
moi truong xung quanh nhu mdi trudong ngheo dinh dudng,
nhiéu ngudn bénh va cuong d6 anh sang cao. Diéu nay lam
cho ciy yéu dan néu khong cung cap du dinh dudng cho
cdy. Tuy nhién, diéu quan trong 1a cdy c6 kha ning chdng
chiu t6t moi dap ung duoc diéu kién khéc nghiét ban tu
nhién, cac cdy cé kich thude 16n thi kha ning chdng chiu
t6t nén ciy nhanh chong phuc hoéi va nhanh phat trién. Hon
nita, diéu kién bén ngoai thoang, cay lai co s6 nhanh nhiéu
va dién tich tiép xtic 16n, kha ning quang hop tét nén cay
sinh truéng nhanh va gia tang kich thudc nhiéu.

Giai doan dau khi dugc chuyén ra diéu kién ex vitro, cay
con can thich nghi véi méi trudng nén chung sinh trudng
cham ma chu yéu 1a dé phuc hdi nhimg mét mat do viéc
chuyén tir méi truong 1y tudng ra moi trudng tu nhién kém
ly tudng hon.

Giai doan sau, khi da thich nghi v6i moéi truong mai, ché
d6 cham séc hop 1y, cdy con sinh truong rit manh, ciy cang
16n thi kha nang sinh truong cang ting, tbc d6 quang hop
clia cdy ngdy cang cao (téc do quang hop ty 1& thuan voi
dién tich tan rong va s lugng nhanh cia cay). Con cac cay
c6 kich thuge qua bé thuong c6 kha nang chdng chiu kém,
rat nhay cam voi cac thay d6i moi truong xung quanh nén
dé bi séc dan dén ciy kém phat trién va ty 18 cdy chét cao.
Két qua nghién ctru nay phu hop véi két qua cia C.R.K.
Reddy va cs (2003) [11] trén ddi tuong cay rong Sun - lodi
rong c6 kich thudc 3-5 cm va c6 kha ning thich nghi tot véi
diéu kién tu nhién.

Qua viéc theo ddi sy sinh truong va phat trién ctia cay
con & diéu kién ban ty nhién cho thay, dé tang ty 1¢ song
sot cua cdy con khi chuyén ra nuéi tréng & didu kién ban tu
nhién can cha y den kich thudc cay, cac cay co kich thudc
cang 1on thi ty 1¢ song sot cang cao, kha nang sinh trudng
cang tbt. Viéc chuyen cac cdy con ¢o kich thuge khoang 2
cm tr¢ lénra didu kién ex vitro cho két qua tét. Nhu vay, cac
cay glong t6t dat chat luong cao thi tiéu chi dau tién phai
quan tdm do6 1a co6 kich thudce tir 2 cm trd 1én, ¢6 7-8 nhanh,
nhanh c6 mau sic ty nhién, khéng c6 nhitng biéu hién bat
thuong vé hinh thai va sinh 1y.

Sau khi tim dugc loai cdy con co chat luong tdt, tién hanh
nudi dudi cac ngudn sang khac nhau. Két qua sau 8 tuin
nudi thich nghi trong diéu kién ban tu nhién cho thiy rang,
cdy rong dugc nudi dudi ngudn anh sang ty nhién giam 1/2
cuong do 4nh sang bang ton trong va ludi xanh den (ngudn
anh sang 3) 1a t6t nhat so v6i cac nghiém thic con lai.

Nguon anh sang anh huong dén ty 1& song cua céy con
¢6 ngudn gdc tir nudi cay in vitro. Ty 1€ song cao nhat cua
cdy con dong rong néu Sacol ¢6 ngudn goc tur nudi cy in
vitro 1a 86,67+5,77% khi nuoi dudi nguon anh sang tu nhién
6 giam 1/2 cuong d anh sang bé“lng ton trong va ludi xanh
den (ngudn anh sang 3). O ngudn anh sang trang tu dén
huynh quang (nguodn 4nh sang 1 va 2) va ngudn sang tu
nhién (ngudn anh sang 4) thi ty 1¢ séng dat 36,67+5,77 dén
46,6745,77% (hinh 5).
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Hinh 5. Tac déng ctia nguén anh sang dén ty 1é séng clia cay con

dong rong nau Sacol cé ngudn géc tir nudi cdy in vitro & giai doan

nuéi tréng ban tw nhién sau 8 tuan nudi trong. Cac chir cai khac

nhau (a, b) trén cac cot thé hién sw khac biét théng ké véi phép thir

Duncan (v&i p<0,05).

Tuwong ty ty 1& song, khoi lugng tuoi ciia cdy con sau 8
tudn nudi & cac nguodn anh sang khac nhau thi khac nhau.
Khdi lugng tuoi clia cay con cao nhat (64,70 g) & nghiém
thirc ngudn anh sang ty nhién c6 giam 1/2 cuong do dnh
sang bang ton trong va ludi xanh den (ngudn anh sang 3).
Khoi lugng twoi ciia rong thip nhat ¢ nghiém thirc nudi dudi
ngudn anh sang trang dén huynh quang (ngudn anh sang 1
va 2) va ngudn sang tu nhién (nguon anh sang 4) (hinh 6).
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Hinh 6. Anh hwéng ctia ngudn anh sang dén khéi lwong twoi cla
cay con dong rong nau Sacol c6 ngudn goc tir nudi cay in vitro &
giai doan nuéi tréng ban tw nhién sau 8 tuan nuéi tréng.

Két qua sau 8 tuan nudi 6 didu kién ban ty nhién, TDTT
cua cay con co nguon gbc tir nudi cay in vitro bién doi phu
thudc vao ngudn anh sang (hinh 7). Rong dwoc nudi dudi
ngudn anh sang 3 ¢6 TDTT cao nhat & tat ca cac thoi diém.
Xét ca qua trinh thi nghiém, ¢ ngudn anh sang tring dén
huynh quang (nguén anh sang 1 va 2), TDTT tich liy cua
rong thap nhit (2,07+0,31 dén 2,50+0 ,25%/ngay); rong
phat trién cham va phan nhanh it. Sau 8 tuan thi nghlem
rong bi mat mau rai rac tai cac vi tri phan nhanh va dau
nhanh. Sau d6, rong bi nhiin va dut giy - diu hiéu cia thiéu
anh sang dé quang hop trong thoi gian dai. Cay c6 TDTT
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tich Idly cao nhét (6,81+0,22%/ngdy) & ngudn énh sang 3,
rong phén chia rat nhiéu nhanh thu cap, dau nhanh vot nhon
va ¢6 mau nau nhat, than rong c6 nhiéu ddm mau sita; day
1a dic diém dién hinh coa giai doan sinh trudng manh. Khi
nudi & ngudn sang ty nhién (nguon sang 4) TDTT tich liy
clia rong 1a 3,41+0,27%/ngay, rong phan nhanh it va cay
cham phat trién.
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Hinh 7. Anh hwéng cia ngudn anh sang dén téc do ting trwdong
cua cay con dong rong nau Sacol c6 nguon goc tir nudi cay in
vitro & giai doan nudi trong ban tw nhién sau 8 tuan nudi trong.

Anh séng dong vai tro6 quan trong trong qua trinh sinh
truong va phat trién ctia thuc vat néi chung cling nhu rong
bién noi riéng, thong qua cac co ché nhu quang chu ky,
quang hop va quang hinh thai. Thong thuong, cay nudi cay
trong moi truong in vitro ¢ nhu cau anh sang thap hon so
véi cay duoc trong ngoai diéu kién tu nhién (ex vitro). Bén

canh vai tro 1a ngudn nang lugng cho qua trinh quang hop,
anh sang con tham gia diéu tiét nhiéu hoat dong sinh 1y va
phat trién cua thyuc vat. Trong diéu kién phong thi nghiém,
rong Bap st phat trién tot nhat & cuong do anh sang 125-
145 umol.m2.s”' duéi anh sang trang dén huynh quang [20].
Trong diéu kién tu nhién, cuong d6 anh sang thich hop nhat
585-975 pmol. m2s!, anh sang qua cao hay qua thap déu
anh hudng dén sinh truong va phat trién cua rong [21]. Nhu
vdy, trong giai doan nudi tréng ban ty nhién, can cung cip
cudng do anh sang 250 pmol.m?.s™! bang cach sir dung ton
trong va lu6i xanh den giam 1/2 cudng d6 anh sang tu nhién
(ngudn anh sang 4) dé rong phat trién tét va st dung ngudn
anh sang nay dé nghién ctru thi nghiém tiép theo.

3.2. Sw sinh truéng ciia rong Bip si in vitro ¢ giai
doan nudi trong ngoai tw nhién

Trong giai doan nu01 trong ngoa1 tu nhién, sau 12 tuan
cay rong co nguon gbc tir nudi cly in vitro va d01 chung
(rong ¢6 ngudn goc ngoai ty nhién) duge nudi tréng ¢ vinh
Van Phong, tinh Khanh Hoa. Ket qua ghi nhén, cac chi tiéu
sinh trudng clia cdy rong co nguon gde tir nudi cay in vitro
luén ludn cao hon so véi ddi ching 13 rong c6 ngudn gdc
tur tu nhién.
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Hinh 8. Khéi lwgng twoi rong c6 ngudn géc nudi cay in vitro va
rong tw nhién nuéi trong ngoai tw nhién sau 12 tuan.
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Hinh 9. Khéi lwgng khé rong cé ngudn géc nudi cay in vitro va
rong tw nhién nuéi tréng ngoai tw nhién sau 12 tuan.

Khdi luong tuoi va kho cua cdy rong sau 12 tu?ln nu6i
trong ngoai tu nhién khac nhau va anh huong boi ngudn goc
gidng. Cay rong c6 ngudn gdc tir nudi cay in vitro c6 khdi
lugng tuot va kho (32,6342,14 va 3,00+0,17 g, tuong (ng)
thép hon so véi rong c6 ngudn gdc tir tu nhién (36,97+1,86
va 3,53+0,21 g, tuong ung, p<0,05) vao tudn nudi tht 2.
Nhiing tuz‘in tiép theo, khdi lugng twoi va kho ciia rong 6
ngudn gdc nudi cay in vitro tang nhanh va luén lu6n cao hon
$0 vOi rong cd nguon goc tir tu nhién. Két thic thi nghiém,
khoi luong tuoi va kho cua rong cd ngudn gdc nudi cdy
in vitro 1an lugt 1a 420,57+30,01 va 51,53+3,05 g, cao hon
5,25 lan so véi khdi lugng tuoi va kho cua rong co ngudn
goc to tu nhién (80,17+0,81 va 8,50+0,17 g, twong ung)
(hinh 8 va 9).

Tuong ty nhu khéi lugng tuoi va kho, TDTT cua rong
Bip st ciing khac nhau trong mdi lan thu sO liéu va phu
thudc vao nguon goc rong glong Sau 2 tudn nuéi, TDTT cia
rong c¢6 ngudn goc tir nudi cay in vitro (1,59+0,25%) thap
hon TDTT cua rong c6 ngudn gbc tur ty nhién (2,08+0,20%/
ngay). Tuy nhlen trong nhung tuan tiép theo, TDTT cua
rong c6 nguon goc tir nuoi cay in vitro ludn cao hon so voi
rong c6 ngudn goc tu ty nhién. Vao tuan nudi thir 6, TDTT
cua rong c6 nguon goc tr nuoi cay in vitro dat mirc cao nhat
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(4,70+0,28%/ngay), trong khi TDTT cua rong c¢6 nguon goc
ty nhién c6 xu hudng giam so voi thoi gian dau tha giong
(0,53+0,12%/ngay). Két thic thi nghiém, TDTT cua ca hai
nghiém thic déu giam; rong cd nguodn goc ttr nuoi cay in
vitro dat 1,05+1,13%/ngay, trong khi rong ¢6 ngudn gbc tur
nhién ghi nhan muc tang trudong am (-0,11+0,09%/ngay).
Néu xét tong the trong subt qua trinh nu6i, TDTT tich luy
clia rong ¢6 ngudn gdc tir nudi cdy in vitro cao hon 4 42 lan
(dat 2,57+1,63%/ngay) so v6i TDTT cua rong c¢6 nguon goc
tu nhién (0,57+0,84%/ngay) (hinh 10).
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Hinh 10. Téc dé tang trwdng cha rong c¢6 ngudn goc nudi cay in
vitro va rong tw nhién nudi tréng ngoai tw nhién sau 12 tuan.

Ty 18 tich lay chat kho cua rong Bép st thay ddi theo
ngudn gbc giong va thoi gian nudi trong Ty 1€ nay c6 xu
huéng ting dan theo thoi gian nudi trong. Sau hai tuan nuoi,
ty 1€ tich lay chat kho cua cdy rong co ngudn gbc tir nuoi
cdy in vitro (9,21+0,23%) thap hon so véi rong co ngudn
gbe tu nhién (9,56+0,12%). Sau 10 tudn nudi trong, ty 1&
tich lily chét kho dat gid tri cao nhat & ca hai nhom giong.
Tuy nhién, ty 1€ tich luy chat kho cua rong c6 ngudn gde tir
nudi cdy in vitro (12,500 ,14%) vuot tro1 hon so voi rong
tir nhién (10,8140,25%). Két thiic thi nghiém, ty 1¢ tich Iy
chat kho giam nhe & ca hai nhom gidng, nhung sy thay doi
nay khong dang ké (hinh 11). Do d6, rong dugc thu hoach
vao tuan thir 10 d& x4c dinh ham lugng ciing nhu chat lugng
carrageenan.
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Hinh 11. Ty lé tich lily chat kho cta cay rong cé nguén géc nudi
céy in vitro va rong tw nhién sau 10 tuan nuéi trong ngoai tw nhién.
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Cay rong c6 ngudn gdc tir nudi ciy in vitro da duoc
quen v&i moi trudong phat trién vo trung, nhiét do va cuong
d6 4nh sang thap. Do do, khi chuyén sang méi truong bén
ngoai co diéu kién khac nghiét hon, can c6 mot giai doan
chuyén tiép dé cay rong dan thich nghi vé6i diéu kién tu
nhién. Qua trinh nay dugc thuc hién bang cach nudi ciy
trong cac bé kinh voi nhiét d6 va cuong do dnh sang ting
dan cho dén khi dat dugc diéu kién moi truong ty nhién.
Trong giai doan dau tha giéng, rong c6 ngudn gdc tir nudi
cdy in vitro can thoi gian dé thich (mg véi méi truong tur
nhién, do d6 TDTT ban dau (1,59%/ngay) thap hon so véi
rong c6 ngudn gdc ty nhién (2,08%/ngay). Trong sudt 12
tuan nudi trong, cdy rong c6 ngudn gde tir nudi ciy in vitro
dat TDTT tich lily cao gap 4,42 lan so v&i rong cb ngudn
gbc tu nhién. Két qua cua nghién ciru niy twong dong voi
nghién ctru cua C.R.K. Reddy va cs (2003) [11] trén rong
Sun, trong do, rong c6 nguon goc nuoi cay m vztro co TDTT
cao gap 1,5 dén 1,8 1an so véi rong co nguon goc tw nhlen
Ciing trong nghién ctru nay, rong Sun cé nguon gbc nuodi cay
in vitro ¢6 TPDTT dat 8 11%/ngay trong subt mua vu nudi
90 ngay; ngoal ra, rong ¢6 ngudn gdc nudi cay in vitro c6
TDTT thap hon nhiéu (2,57%/ngay) trong 12 tun nudi, vao
tuan thir 4-6 thi nghiém TDTT la 4,70%/ngay. Mic du ¢6 sur
cai thién dang ké vé chat luong cdy gidng so véi gidng tu
nhién, TDTT ciia cdy rong c¢6 ngudn gdc tir nudi cly in vitro
van thap hon so véi cac nghién ciru trude day trong va ngoai
nude. Didu nay co thé giai thich rang, mic du phuong phap
nudi cdy in vitro da gitip cai thién chét lugng cay gidng ban
dau, nhung khong co6 nghia 1a chat luong ciy giéng hién tai
¢6 thé dat duoc murc d6 nhu’ cay giéng cach déy gan 20 nam
Vi vay, Vlec di nhap ngudn cay giéng ban dau tir cac quéc
g1a co quan thé rong ngoai tu nhién va su dung cac mau nay
dé nhan giéng hang loat 13 can thiét. Sau 10 tudn nudi trong,
ty 16 tich lity chat kho dat gid tri t6i da ¢ ca ha1 nhom gidng.
Ty 1¢ tich Iiiy chét kho cua cdy rong co ngudn goc tur nu01
cay in vitro (12,50%) cao hon so véi rong c¢6 ngudn goc tur
nhién (10,81%). Day 1a két qua dang chu y, vi trong cung
diéu kién nuoi trong, rong c6 nguon gbc tir nudi cay in vitro
cho sinh khdi va ty 1é tich liy chat kho cao hon so v&i rong
¢6 ngudn gdc tu nhién.

3.3. Danh gia ham lwgng va chdt luwong carrageenan
ciia cdy rong dong ndu Sacol cé nguon goc tir nudi cdy
in vitro

Sau 10 tuan nudi trong trong diéu kién tu nhién, rong
¢6 ngudn gde tir nudi cdy in vitro va rong cd ngudn goc tur
nhién duge thu hoach, rira sach va phoi kho. Két qua phan
tich cho thay, ham luong va chat lwong carrageenan cuia cay
rong co nguon gbc tir nudi cdy in vitro cao hon so véi rong
¢6 ngudn gdc tu nhién (bang 3).
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Bang 3. Ham lwong va chat lwong carrageenan rong cé nguén géc
in vitro va rong tw nhién nuéi tréng ngoai tw nhién sau 10 tuan.

Chit lwgng carrageenan

Ngudn gbe Ham lugng

gibng rong carrageenan (%)  Sic dong (g.cm™) Dj nhét (cps)
In vitro 28,83+0,76 928,67+1,53 34,17+0,76
Ty nhién 24,33+0,58 909,00+8,89 28,5+0,50

Ham luong carrageenan trong rong cd ngudn gdc tir
nudi cdy in vitro dat 28,83+0,76%, cao hon so véi ham
luong carrageenan trong rong co nguén géc ty nhién
(24,33%0,58%) sau 10 tuan nudi (p<0,05) (bang 3). Chét
luong carrageenan duoc danh gid qua chi sd stc dong
va do nhot cua carrageenan. Stc dong va do nhot cua
carrageenan chiét xudt tur rong c6 ngudn goc nudi Cay in
vitro (928,67+1,53 g.cm? va 34,17+0,76 cps, tuong Umg)
cao hon so vdi carrageenan chiét xuét tir rong c6 ngudn
goc tu nhién (909,00+8,89 g.cm™? va 28,50+0,50 cps, tuong
ung) (p<0,05) (bang 3).

Ham lugng carrageenan trong rong bién bi anh hudng boi
nhiéu yéu t6, trong d6 cac yéu 6 sinh thai nhu anh sang mat
troi, dinh dudng va nhiét d6 dong vai tro quan trong [23].
Bén canh do, yéu t sinh 1y ciia rong, bao gdm d¢ tudi, duodng
kinh than rong, sinh khdi, pha sinh trudng, cling nhu cac yéu
t6 trong qua trinh thu hoach nhu ham lwong nuéc trong rong
khi phoi kho, phuong phap khai thac va chiét xuat ciing ¢6
tac dong dang ké dén ham lugng carrageenan (22, 23]. Trong
nghién clru nay, ham lugng carrageenan cao nhét dugc chiét
Xuét tir rong co nguon goc nuoi cay in vitro dat 28,83%.

Rong co nguon goc tr nuodi cay in vitro va rong tu
nhién déu duoc nudi trong trong diéu kién sinh thai tuong
tir va vao cing mot thoi diém, véi phuong phap tach chiét
carrageenan giong nhau. Tuy nhién, su khac biét vé ham
luong carrageenan co thé duoc giai thich boi sy khac biét vé
nguon goc rong, tdc do sinh trudng va s1nh kh01 thu duoc tai
thoi diém thu hoach. Cy rong c6 ngudn gdc tir nudi cdy in
vitro ¢6 duong kinh than 16n hon (dit liéu khong hién thi),
didu nay dan dén kha ning tich lily carrageenan cao hon.
Két qua nay phu hop voi nghién ctru cia M.K. Budiyanto
va cs (2019) [24] trén rong Sun, trong d6 tac gia nhan dinh
rang, rong blen dugc nudi trong trong diéu kién sinh thai
dong déu vé chit dinh dudng, anh sang va nhiét do sé co su
khéc biét vé duong kinh va sinh khéi, tir 46 anh huéng dén
kha nang tich Iy carrageenan.

Theo nghién ctru ciia K. Ma’ruf va cs (2018) [25], duong
kinh ctia cdy rong bién c6 anh hudng 16 rét dén ham luong
carrageenan. Ciy rong c¢6 dudng kinh 16n hon, sinh khéi
cao hon thudng c6 ham lugng carrageenan cao hon. Sy phat
trién ciia rong bién ty 18 nghich v&i ham lugng carrageenan
cta n6 va ham lugng carrageenan cao ¢ cdy rong cé ngudn
gbc nudi cdy in vitro c6 thé duge giai thich bang kich thudc
va duong kinh ciia cdy, ciing nhu sy phan bd va hap thu
chit dinh dudng ctia rong anh huong dén kha nang tong hop
carrageenan.



Mot yéu t6 khac lam anh huong dén su khac biét trong
ham luong carrageenan 1a sic td trong rong bién. Sic to
dong vai tro quan trong trong qua trinh quang hop, giup hap
thy ning luong mit troi dé tbi uu su phat trién va tich luy
carrageenan. Rong nau Saco/ ¢6 hai giai doan vong doi: giai
doan sinh dudng va giai doan phat sinh. Trong giai doan
sinh dudng, nang lwong dugc phan bd chu yéu cho viée ting
truong va tich lily carrageenan. Ngugc lai, ¢ giai doan phat
sinh, ndng lugng dugc tép trung cho qua trinh sinh san, dan
dén ham lugng carrageenan giam, mac du sy phat | trién cta
ciy van tlep tuc cho dén khi dat duoc kich thudc tbi da.

4. Két luan

Két qua nghién ctru cho thdy, cdy rong cd ngudn goc
tir nuoi cdy in vitro c6 kha nang thich nghi tt trong diéu
kién ban tu nhién va tu nhién. Trong giai doan ban tu nhién,
rong dat 8 nhanh/cay, cao 3,01 cm va khéi luong tuoi 1,23
g, dugc nudi trong dudi ngudn anh sang ty nhién giam 1/2
cuong do anh sang bang ludi xanh den cho thay, kha ning
sinh truéng vuot troi so voi cac cdy rong duge nudi trong
dudi cac ngudn anh sang khac. Sau 10 tuan nudi trong ngoai
tu nhién tai vinh Van Phong, cac chi tiéu sinh truéng va ham
lugng carrageenan cua cdy rong c6 ngudn goc tr nuodi cay
in vitro ludn dat ket qud cao hon so v6i cay 601 chimg. Két
qua nay cho thay tiém nang cuia viéc nhan g10ng rong bang
ky thuat nudi cay in vitro, gop phan cung cap giong rong co
chét lugng cao cho nganh nudi trong rong bién thuong mai.

TAI LIEU THAM KHAO

[1] CJ. Dawes, G.C. Trono, A.O. Lluisma (1993), “Clonal propagation of
Eucheuma denticulatum and Kappaphycus alvarezii for Philippine seaweed farms”,
Hydrobiologia, 260(1), pp.379-383.

[2] R. Adharini, E. Suyono, S. Suadi, et al. (2018), “A comparison of nutritional
values of Kappaphycus alvarezii, Kappaphycus striatum, and Kappaphycus spinosum
from the farming sites in Gorontalo Province, Sulawesi, Indonesia”, Journal Applied
Phycology, 31(1), pp.725-730.

[3]L. Hayashi, R.P. Reis (2012), “Cultivation of the red algae Kappaphycus alvarezii
in Brazil and its pharmacological potential”, Brazilian Journal of Pharmacognosy,
22(4), pp.748-752, DOL: 10.1590/S0102-695X2012005000055.

[4] L.D. Hung, D.T. Trung (2018), “Cloning cDNA sequence coding the KSA-
1 lectin from red alga Kappaphycus striatum cultivated in Vietnam”, Vietnam Journal
Biotechnology, 14(4), pp.689-697, DOI: 10.15625/1811-4989/14/4/12302.

[5] C.S. Vairappan, C.S. Chung, A.Q. Hurtado, et al. (2008), “Distribution and
symptoms of epiphyte infection in major carrageenophyte producing farms”, Journal
Applied Phycology, 20(5), pp.477-483, DOI: 10.1007/s10811-007-9299-8.

[6] M. Ohno, D.B. Largo, T. Ikumoto (1994), “Growth rate, carrageenan yield and
gel properties of cultured kappa-carrageenan producing red alga Kappaphycus alvarezii
(Doty) Doty in the subtropical waters of Shikoku, Japan ", Journal Applied Phycology,
6(1), pp.1-5, DOI: 10.1007/BF02185896.

[7] AM. Hatta (2016), Kappaphycus striatus (PROSEA), https://uses.plannet-
project.org/en/Kappaphycus_striatus (PROSEA), accessed 20 July 2023.

[8]1G.C.J. Trono (1992), “Eucheuma and Kappaphycus: Taxonomy and cultivation”,
Bulletin of Marine Sciences and Fisheries, Kochi University, 12, pp.51-65.

[9] D.A.T. Yunque, K.R. Tibubos, A.Q. Hurtado, et al. (2011), “Optimization of
culture conditions for tissue culture production of young plantlets of carrageenophyte
Kappaphycus”, Journal Applied Phycology, 23(3), pp.433-438, DOI: 10.1007/s10811-
010-9594-7.

KHOA
&CONGHI\?GCI:-IE

67(5) 5.2025

s Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Céng nghé sinh hoc trong ndng nghiép, thiy san

[10] C.S. Vairappan, R. Razalie, UM. Elias, et al. (2014), “Effects of improved
post-harvest handling on the chemical constituents and quality of carrageenan in red
alga, Kappaphycus alvarezii Doty”, J. Appl. Phycol., 26(2), pp.909-916.

[11] C.RK. Reddy, G.R.K. Kumar, AK. Siddhanta, et al. (2003), “In vitro
somatic embryogenesis and regeneration of somatic embryos from pigmented callus
of Kappaphycus alvarezii (Doty) Doty (Rhodophyta, Gigartinales)”, Journal Applied
Phycology, 39(1), pp.610-616, DOI: 10.1046/j.1529-8817.2003.02092.x.

[12] A. Azizi, N.M. Hanafi, M.N. Basiran, et al. (2018), “Evaluation of disease
resistance and tolerance to elevated temperature stress of the selected tissue cultured
Kappaphycus alvarezii Doty 1985 under optimized laboratory conditions”, 3 Biotech,
8(8), pp.321-330, DOI: 10.1007/s13205-018-1354-4.

[13] V.T Mo, LK. Cuong, H.T. Tung, et al. (2020), “Somatic embryogenesis
and plantlets regeneration from seaweed Kappaphycus striatus”,
Plantarum, 42, pp.104-115, DOI: 10.1007/s11738-020-03102-3.

Acta Physiologia

[14] V.T. Mo, T.V. Huynh, L.T. Nghia, et al. (2018), “Induction of callus formation
from Kappaphycus striatus under different culture conditions”,
Biotechnology, 16(2), pp.301-309.

Vietnam Journal of

[15] D.T. Nhut (2011), Plant Biotechnology, Agricultural Publishing House, 53 1pp
(in Vietnamese).

[16] S. Istinii, M. Ohno, H. Kusunose (1994), “Methods of analysis for agar,
carrageenan and alginate in seaweed”, Bulletin of Marine Sciences and Fisheries, Kochi
University, 14, pp. 49-55.

[17] N. Stanley (1987), “Production, properties and uses of carrageenan”,
Production and Utilization of Products from Commercial Seaweeds, FAO Fisheries
Technical, Canada, pp.116-146.

[18] C.E.P. Penniman, A.C. Mathieson (1986), “Reproductive phenology and
growth of Gracilaria tikvahiae McLachlan (Gigartinales, Rhodophyta) in the Great Bay
Estuary, New Hampshire”, Botanica Marina, 29(2), pp.147-154.

[19] D.B. Duncan (1955), “Multiple range and multiple F tests”, Biometrics, 11(1),
pp.1-42.

[20] G.S. Gerang, M. Ohno (1997), “Growth rates of Eucheuma denticulatum
(Burman) Collins et Harvey and Kappaphycus striatum (Schmitz) Doty under different
conditions in warm waters of Southern Japan”
pp.413-415, DOIL: 10.1023/A:1007906326617.

, Journal Applied Phycology, 9(5),

[21] A.Q. Hurtado, D.A. Yunque, K. Tibubos, et al. (2009), “Use of Acadian
marine plant extract powder from Cophyllum nodosum in tissue culture of Kappaphycus
varieties”, Journal Applied Phycology, 21(6), pp.633-639, DOI: 10.1007/s10811-008-
9395-4.

[22] L. Hayhi, E.C. Oliveira, G.B. Lhonneur, et al. (2007), “The effects of selected
cultivation conditions on the carrageenan characteristics of Kappaphycus alvarezii
(Rhodophyta, Solieriaceae) in Ubatuba Bay, Sdo Paulo, Brazil”, Journal Applied
Phycology, 19(5), pp.505-511, DOI: 10.1007/s10811-007-9163-x.

[23] I.A.G. Borlongan, K.R. Tibubos, D.A.T. Yunque, et al. (2011), “Impact of
AMPEP on the growth and occurrence of epiphytic Neosiphonia infestation on two
varieties of commercially cultivated Kappaphycus alvarezii grown at different depths in
the Philippines”, Journal Applied Phycology, 23(3), pp.615-621, DOI: 10.1007/s10811-
010-9649-9.

[24] M.K. Budiyanto, S.Y. Abadi (2019), “Growth and carrageenan content of local
and tissue culture seed of Kappaphycus alvarezii cultivated in floating cage”, A4CL
Bioflux, 12(1), pp.167-178.

[25] K. Ma’ruf, LJ. Effendy, E. Ishak (2018), “Influence of initial weight of seeds
in variation of growth and carrageenan content of Eucheuma spinosum”, AACL Bioflux,
11(4), pp.1155-1163.



DOI: 10.31276/VIST.67(5).61-66  Khoa hoe Tunhién | Khoa hoc tinh toan; Khoa hoc Ky thuét va Cng nghé | KJi thuat dan dung: ky thuat giao thong van tai, kj thuét dia chét cdng trinh - ee—

Nghién ctru tinh todn két cau cau cang dang khung khong gian
theo 1Y thuyét co' hoc pha huy dwa trén phan mém SAP 2000

Tran Long Giang’
Vién Nghién ciru Khoa hoc va Cong nghé Hang hai, Truong Dai hoc Hang hai Viét Nam, 484 Lach Tray, phuong Kénh Duong, qudn Lé Chan, TP Hai Phong, Viét Nam
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Tom tit:

SAP 2000 1a phan mém cho phép md hinh héa chinh xac két cAu khung khong gian phirc tap dwéi tac dung cuia
nhiéu loai tai trong phirc tap; ho tro nhiéu loai phan tich nhw tinh hoc, dong hoc va phi tuyen, giup danh gla toan
dién kha nang chiu lwc cia két cau du6i cac tal trong khac nhau. Giao dién trwc quan va dé sir dung ciia phan mém
nay gitip ngwoi dung dé dang nhap dir lidu; tiét kiém thoi gian nho tw dong héa qua trinh tinh toan va cho két qua
chi tiét (biéu do ndi lwe, ing suit, bién dang). Trong nghién ctru nay, tic gia sir dung phan mém SAP 2000 dé tinh
toan ndi lue cho két cau ciu cang dang khung khong gian, sau dé dua theo 1y thuyét co hoc pha huy dé tinh toan vét
nirt cho cong trinh ciu cing tai Quy Nhon (Binh Pinh). Qua dé, khing dinh SAP 2000 1a cong cu hiéu qua dé thiét
ké va phén tich két cAu ciu cang bé tong cot thép dang khung khong gian lam viéc trong diéu kién tw nhién va khai
thac khic nghiét. Pong thoi, kién nghi sit dung 1y thuyét co hoc pha huy vao thiét ké ciu cang dé dam bao an toan
va hiéu qua kinh té cao nhit.

Tir khod: két cu ciu cang, 1y thuyét co hoc pha huy, SAP 2000, TCVN 4116:2023, tiéu chuin thiét ké.
Chi 56 phin loai: 1.8, 2.1

A study on structural analysis of a 3D frame pier structure based

on fracture mechanics theory using SAP 2000 software
Long Giang Tran”
Maritime Research Institute, Vietnam Maritime University, 484 Lach Tray Street, Kenh Duong Ward, Le Chan District, Hai Phong City, Vietnam
Received 18 March 2025; revised 17 April 2025; accepted 18 April 2025

Abstract:

SAP 2000 is a software that allows accurate modelling of complex spatial frame structures under the influence
of various types of complex loads; supports multiple types of analysis, including static, dynamic, and nonlinear
analysis, which helps to comprehensively assess the load-bearing capacity of structures under different loads. The
user-friendly, intuitive interface of this software makes it easy for users to input data and saves time by automating
the calculation process and generating detailed results (internal force diagrams, stress, deformation). In this article,
the author uses SAP 2000 to calculate the internal forces for a spatial frame-type pier structure, then applies fracture
mechanics theory to compute the cracks for a specific pier structure in Quy Nhon (Binh Dinh province). Accordingly,
the author asserts that SAP 2000 serves as an effective tool for the structural design and analysis of reinforced
concrete wharf frame systems operating under natural environmental conditions and subjected to severe service
loads. Additionally, it is recommended to integrate fracture mechanics theory into pier design to ensure safety and
achieve the highest economic efficiency.

Keywords: design standards, fracture mechanics theory, pier structure, SAP 2000, TCVN 4116:2023.
Classification numbers: 1.8, 2.1
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1. it van de

Trong nganh xdy dung cong trinh cang bién, cau cang
1a mot yéu t6 cau thanh quan trong, doi hoi cac nghién ctru,
phan tich két cau phtrc tap dé dam bao tinh an toan, 6n dinh
va hiéu qua kinh t&. Két cdu cau cang thuong phai chiu tac
dong cua cac tai trong dong nhu: song bién, dong chay, tai
trong do tau neo dau, tai trong tinh tu trong lugng cua cong
trinh va moi truong xung quanh. Vi vay, viéc tinh todn va
phan tich ndi lyc, chuyén vi, dac biét 1a hién tuong ran nut
trong két cau cau cang 1a mot cong tac quan trong dé danh
gia kha nang chiu lyc va tudi tho ciia cong trinh.

pé phuc vu cho viéc thiét ké va kiém tra két cdu ciu
cang, viéc str dung phin mém moé phong két cdu nhu SAP
2000 két hop véi 1y thuyét co hoc pha huy tré thanh mot
phuong phap hiéu qua. Ly thuyét co hoc pha huy giup xac
dinh duogc do rong cua vét nirt trong cac cAu kién bé tong
cot thép, tir d6 dua ra cac giai phap phu hop dé han ché su
phat trién ctia vét niit, ddm bao tinh 6n dinh va do bén cia
cong trinh.

Trén thé gidi, da c6 nhiéu nghién ciru lién quan dén phan
tich va thiét ké két cu cau cang, bao gdm viéc str dung phan
mém md phong va 1y thuyét co hoc pha huy dé t6i uu hoa
cac thiét ké. Cac nghién ctru nay chu yéu tép trung vao viée
moé phong cic tai trong dong va tinh tac dong 1én két cdu
cau cang, cung voi viéc danh gid su phat trién cta cac vét
nut trong cac cau kién bé tong cdt thép. Cac phan mém phan
tich két chu nhu SAP 2000, ANSYS va ABAQUS da duoc
sir dung dé mo phong cac két cau phc tap, giup nguoi thiét
ké dua ra cac quyét dinh chinh xac va hiéu qua hon trong
vi€c phan tich d¢ bén va tinh dn dinh cta cu cang.

Trong nudc, cic nghién ctru vé phan tich két cdu ciu
cang da dugc thuc hién chu yéu voi cac két céu bé tong
cdt thép va khung khong gian. Tuy nhién, viéc tich hop 1y
thuyét co hoc pha huy vao trong quy trinh thiét ké va phan
tich két ciu cau cang van chua duge chu trong mot cach
day du. Viéc nghién ctru sdu hon vé van dé nay s& giup ting
cuong tinh an toan va hiéu qua kinh té ciia cac cong trinh
cau cang, dac biét Ia trong bdi canh phat trién manh mé& cac
cang bién tai Viét Nam.

Muc tiéu nghién ctru ctia bai bao 1a sir dung phan mém
SAP 2000 dé phan tich két cdu cdu cang dang khung khong
gian, két hop vai Iy thuyét co hoc pha huy dé danh gia kha
nang chiu lyc va do on dinh cua cong trinh dudi tac dong
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cua cac loai tai trong khac nhau. Cy thé, bai nghién curu s€
tap trung vao viéc tinh toan ndi lyc, chuyén vi va kiém tra
su phat trién ctia vét nut trong cac cau kién bé tong cdt thép
clia cau cang. Cac két qua tir mo phong s& duoc so sanh
v6i céc tiéu chuan thiét ké hién hanh 1a TCVN 4116:2023
va Eurocode 2-2004, tir d6 danh gia tinh an toan cua cong
trinh.

Nghién ctru nay cé tinh thoi sy va khoa hoc cao vi cac
cong trinh ciu cang dong vai trd quan trong trong hé thong
giao thong bién, dic biét 1a khi Viét Nam dang phat trién
manh m¢ co sé ha tﬁng cang bién. Viéc str dung ph?m mém
SAP 2000 dé phan tich két cdu cau cang vai tinh toan vét
ntt theo 1y thuyét co hoc pha huy khong chi giap dam bao
an toan cong trinh ma con giap tiét kiém chi phi va ting hiéu
qua kinh té trong qu4 trinh thiét ké va thi cong.

Ngoai ra, nghién ctu gilip m¢é rong Gng dung cua ly
thuyét co hoc pha huy trong thiét ké két ciu cau cang, qua
d6 thiic ddy sy phat trién ctia cac phuong phép tinh toan va
kiém tra hién dai trong nganh xay dung cau cang, gop phan
nang cao chit lugng cong trinh bién & Viét Nam.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Cong trinh dugc lya chon dé nghién cuu la cau cang thudc
ludng Quy Nhon. Cong trinh ndm tai s6 1B Phan Chu Trinh,
phuong Hai Cang, TP Quy Nhon, tinh Binh Dinh (hinh 1).

Hinh 1. Vi tri cong trinh nghién ctru.

Céng trinh sir dung két cdu dang khung khong gian bao
gém hé dam doc, dam ngang bé tong cdt thép dat trén hé coc
bé tong cdt thép. Day 1a mot trong cac dang két cdu duoc sir
dung rong rai ¢ Viét Nam hién nay (hinh 2) [1].

62



Khoa hoc Tu nhién | Khoa hoc tinh todn; Khoa hoc Ky thuét va Cong nghé | Ky thuét dén dung: ky thuét giao thong vén t&i, ky thuat dia chat cong trinh  nem—

®® ® ®
= -
KEBAOVE Y
I o e
800 L 20 ‘ 00 ‘lh ‘BE TONG LOT 1150 DA 46 DAY 100WM
‘ ‘ ‘ ‘ -CAT SAN LAP DAM CHAT Ks§.

-VAIBAKS THUAT KHONG DETNGAN CACH
I+BADAM 244 TANG LOCNGUOC

BE TONGLOT 1208 46 DAY f00WM
NENDATTY NHEN

(HT(MWMN

JMCTE 05800

NI 487D

‘OUONGNATOATTY NHEN
\

N

S————
NN
A\\\\

'/’

7 7 W
-

.

NSRS

.

|

-

NN
E s S SRR

//
2
7
// ///
7L

%

e
7ol NS

A NN
2 NN

a’

/) 7

AN N N Q NEN R N AN

X\\\\\\\\\\\\\\ \\\\\\\\\ \i\\\ \\\\\ \\{‘\\ NN \\\\\\3\\\\\\\\\\\\ \ \\\\\\\\\
VNN NN N N Alliih hilhin;;at NN N

A I THTHIIHIITH I mintin;s s, iiiss

Hinh 2. Mat cat ngang ket cau cong trinh.

Chi tiét kich thude cac ciu kién cia cong trinh dugc
trinh bay trong bang 1.

Bang 1. Cac théng sé hinh hoc ctia cau kién céng trinh.

STT Hinh dang ciu kién Kich thwéc (mm)
| Coc vudng bé tong cbt thép Chiéu rong B=400
400x400 mm Chiéu cao H=400
Chiéu rong B=600
2 TB1 Chiéu cao H=800
Chiéu dai L=7500
Chiéu rong B=600
3 LB1 Chiéu cao H=800
Chiéu dai L=4980
Chiéu rong B=600
4 Chiéu cao H=800
Chiéu dai L=4980
5 Bén mit cAu Chiéu cao H=250

TB1: Ddm ngang sb 1; LB1: DAm doc sé 1; LB2: Dam doc sé 2; B:
Chiéu rong cAu kién; H: Chiéu cao céu kién; L: Chiéu dai ciu kién.
2.1.1. Théng s6 dau vio mé hinh
Xac dinh chiéu dai tinh toan cta coc: Chiéu dai chiu udn
cta coc: do coc ngam trong dat vi vay chiéu dai tinh toan L
cua coc s€ duoc xac dinh theo TCVN 10304:2014.

U

2
Lyi=Lygt—— (1)
g

trong d6: L : Chiéu dai ty do cua coc (m); a,; He s6 (1/m)
dugc tinh bang cong thuc:

2

trong do: K: H¢ sb phu thudc loai dat; b: Bé rong tinh toan
cua coc (khi d>0,8 m thi » =d+1 m, khi d<0,8 m thi » =1,5
d+0,5 m); E,: M6 dun dan hoi cta coc (T/m?); I: Momen
quan tinh cta coc (m*).
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Két qua tinh toan chiéu dai chiu uon cta coc dugc thé
hién ¢ bang 2.

Bang 2. Két qua tinh toan chiéu dai chiu udn cua coc.

Hang coc Toan bo
D (m) 0,4
F_(m?) 0,16

b, (m) 1,1

K ,(T/m") 564,46
E, (kN/m?) 3,10x107
I (m*) 0,0021
a,, 0,6119
L, (m) 4,1

L, (m) 7,4

2.1.2. Théng s6 vit liéu

Thong s6 k¥ thudt ciia bé tong va thép duoc tong hop trong
bang 3.

Bang 3. Cac théng sé ky thuat cta vat liéu.

Vit ligu Ponvi  C6tthép CB400-V  Bé tong M350
M6 dun dan hoi KkN/m? 2,00x10¢ 3,10x107
Trong lugng riéng kN/m? 78,5 24,5

Cuong dg chiu kéo kN/m? 365000 1100

Cudng do chjunén  kN/m* 365000 15500

Heé b Poisson 0,3 0,2

Hé sb gidn nd nhit 1,20x10° 1,10x10°

Céc loai tai trong tac dung 1én cong trinh bao gdm: thudng
xuyén: trong lugng ban than két cau cong trinh, 4p luc dat. . ;
tam thoi ngén han: gié va dong chay, tai trong do tau bao gdm:
luc neo tau, luc va, luc tua tau khi cép bén, tai trong tac dong
trong giai doan xay dung; tam thoi tac dong dai han: tai trong
do hoat tai va thiét b trén cong trinh. Cy thé: tinh tai: trong
luong riéng ciia bé tong cdt thép: 24,5 kN/m?; hoat tai khai
thac trén cau cang: dugc quy vé tai phan bd déu g=1,0 Tm?; tai
trong neo tau: tac dong do neo tau tai bén duoc tinh toan vai
van tdc gié 20,7 m/s va vén tdc dong chay phuong doc 2,20
m/s, van téc dong chay theo phuong ngang 13 0,60 m/s; tai
trong va tau: theo phuong vudng goc 1a 9,0 T, phan lyc theo
phuong song song 1a 4,5 T.

2.2. Phwong phap tinh todan

Mb hinh hoa két cdu: Két ciu cong trinh duge phén tich
boi mo hinh 3 chidu v6i hé truc toa do téng thé X, Y, Z dugc
thiét 1ap tvong img v6i phuong doc, ngang va dimg. Cac thude
tinh ctia phan tir két cu dugc gan cho cac phan tir ctia mé hinh
nhu phan tir nat, thanh, tim véi cac thudc tinh tuong duong
[2-4].
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Mo hinh mé phong két cau dya trén phan mém SAP 2000  Béng 5. Néi lwc coc.
nhu hinh 3. Do dia chat khu vuc xay dung 1a cat va sét ciing b V2 va ™ e
nén coc dugc md phong liér}Akét ngam trqng de}t. Mo hinh coc ) (tén) (tdn) (tén.m) (tén.my ~ Chichi
trong dat thuong duoc thé hién bang céc lién két co hoc dé mo

. . _ e 11,627 0,263 2,282 -4,458 9,834  M3max
phong tuong tac gilta coc va dat. Hai mé hinh pho bién la: (1) :
M6 hinh coc bing lién két ngdm (lién két ctmg); (2) Mo hinh 22703 2067 1223 4318 S
coc bang 16 xo (lién két mém, thuong theo mé hinh nén bién 6492 0,320 s e I
dang cuc bo, nén dét dugc thay thé bang cac 10 xo va chi bién ~ -13.202  -0.393 -4,171 -15,415 -1,425  M2min
dang tai noi co tai trong, khu vuc lan can khong bi bién dang  -14281 0,167 4,144 -5,984 1,960  V3max
hoac mo6 hinh phan bd dan hf”)i). -10,241  -0,393 4,171 6,113 -1,125  V3min

M hinh (1) phtt hop khi dat rit cing hodc ¢6 d6 can cao, ~ 2208 1738 3,245 -7,903 0,006 V2max
lam cho bién dang twong ddi giita dit va coc nho. M6 hinh (2) ~ -22.002 2,667 1,223 -8,470 -0,891  V2min
phtt hop dat yéu hon, didu kién dia chat cong trinh [a cat va sét, 6,127 1,057 2,849 1,526 1,888 Pmax
vi viy mé hinh coc ngdm trong dét dugc lya chon. 38,784 -0,224 3,800 14,539 0,908  Pmin

P: Lwc doc truc; V2: Lwc cét theo phuong truc 2; V3: Luc cat theo phwong
truc 3; M2: Mémen udn quanh truc 2; M3: Mémen uén quanh truc 3.

Bang 6. Noi lwc dam ngang chiéu réng két cdu x chiéu cao két
c4u=600x800 mm.

T
(tan) (tian) (tian) (tan.m) (tan.m)

-4,586 7,413 -0,280 -0,290 17,593 M3max
2,641  -19,100 -1,263 -1,247 -29,577 M3min
6,400  -9,926 -1,902 2,492 -13,796 M2max
5,804  -15,790 1,902 -2,492 -16,099 M2min
6,400  -10,406 3,307 -1,117 -18,287 V3max
5,804  -15,790 -3,307 2,372 -16,099 V3min
8,996 18,561 -2,506 1,455 -10,758 V2max
2,644  -19,134 0,902 1,039 -29,200 V2min
8,997 18,540 -2,505 1,455 -10,751 Pmax
-12,653 1,882 -1,014 0,599 -1,166 Pmin

P: Lwc doc truc; V2: Lwc cét theo phuong truc 2; V3: Luc cat theo phuong
truc 3; M2: Mémen ubn quanh truc 2; M3: Mémen ubn quanh truc 3.

Bang 7. Noi lwc ddm doc chiéu réng két cau x chiéu cao két

Hinh 3. Md hinh két ciu bing phan mém SAP 2000. cAu=600x800 mm
3. Két qua va ban luan b V2 Vi o M3
. i i i i i Ghi chia
3.1. Két qud tinh todan ndi luc (tan) (tdn) (tan) (tin.m)  (tdn.m)
o T = 0,580 0,552 -0,163 -0,275 8,306 M3max
K&t qué ndi luc 16n nhat va nhd nhat cia 6 t0 hop tai trong :
X1 sa , ’ 0,155 3,981 -0,481 0,375 -9,473 M3min
dugc thé hién trong cac bang 4-9.
N o 5,528 6,521 -0,276 1,057 0,427 M2max
Bang 4. Cac to hop tinh toan ket cau. :
-0,736 -9,453 -0,519 -0,585 -8,855 M2min
To hop Tf(')l}g lu'({ng . Hoat tai Ap Twe dat Ap lucva Luc neo -5,529 -4,873 0,472 1,057 0,520 V3max
bé tong cot thép .
0,347 4,214 -0,524 -0,106 1,771 V3min
1 X X
0,856 9,519 -0,370 0,501 0,771 V2max
2 X X X :
-0,736 -9,453 -0,519 -0,585 -8,855 V2min
3 X X X
1,230 -0,002 0,005 0,034 2,845 Pmax
4 X X X
-9,029 -1,590 -0,005 0,574 4,438 Pmin
5 X X X X - -
6 X X X X P: Lwc doc truc; V2: Lwc cat theo phwong truc 2; V3: Lyc cat theo phuong

truc 3; M2: Mémen udn quanh truc 2; M3: Mémen uén quanh truc 3.
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Bang 8. Noi lwc ban san chiéu cao két cau = 250 mm.

M'11 M'22 V1'3 V2'3 Ghi chit
(tan.m/m) (tan.m/m) (tan/m) (tan/m)

1,211 0,535 -0,331 2,007 M11max
-1,895 -0,433 1,131 -0,847 M11min
0,226 1,094 0,375 1,306 M22max
-1,104 -1,750 1,076 -2,091 M22min
0,672 0,111 1,908 0,134 V13max
-1,375 -1,599 -1,611 -1,882 V13min
1,207 0,543 1,082 2,030 V23max
-1,139 -1,737 -1,473 -2,091 V23min

M11: Médmen udn quanh truc 2 do lwc tac dong doc theo truc 1 gay ra
(mémen theo phwong x); M22: Mémen udn quanh truc 1 do luc tac
doéng doc theo truc 2 gay ra (mémen theo phwong y); V13: Lwc cat theo
truc 3 (z) do lwc tac ddng doc theo truc 1 (x); V23: Luc cat theo truc 3
(z) do lwc tac déng doc theo truc 2 (y).

Bang 9. Téng hop két qua chuyén vi.

Ul (mm) U2 (mm) U3 (mm) Ghi chu
6,172 14,584 0,007 Ulmax
-7,884 12,402 -0,343 Ulmin
4,248 18,158 -0,084 U2max
0,061 -16,843 -0,820 U2min
6,166 8,866 0,196 U3max
0,017 -16,786 -0,933 U3min

U1: Chuyén vi theo phwong 1; U2: Chuyén vi theo phwong 2; U3:
Chuyén vi theo phwong 3.

3.2. Tinh todn bé réng vét nirt theo TCVN 4116:2023

Tinh toan vét nirt trong bé tong cau két 1a van dé phirc
tap, dwoc nghién ctru tir ldu va xuat phat tir nhiéu 1y thuyét
khac nhau [5], tuy nhién, nghién clru nay tip trung tinh toan
theo 1y thuyét co hoc pha huy. Bo tri c6t thép ctia két cau
cong trinh dugc trinh bay trong hinh 4 va 5.
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Hinh 4. B6 tri cét thép cta dam va ban.
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Hinh 5. B6 tri c6t thép clia coc.
_ Tinh toan bé rong vét nirt theo TCVN 4116:2023 dugce
tién hanh nhu sau: di€u kién mo rong vét nit [6]:
aT<[aT] 3)
trong d6: aT: Bé rong vét niit tinh toan (mm); [aT]: Bé 10ng

vét nut cho phép (mm). [aT]=0,1 mm v6i cong trinh cap IV
¢6 két cAu ndm trong ving nudc bién thay doi.

Chiéu rong vét nut tinh toan duoc xac dinh theo cong
thirc:
ar=lxCqrn +2

%7 % (4 —100p)Vd (4)

trong do: k: Hé sb ciu klen chiu uén va nén léch tam, k=1;
khi dat cot thép nhiéu 16p k=1,2; C: H¢ s6 diéu chinh, he
s6 nay duoc lay nhu sau: khi tai trong tam thoi, C =1; khi
Mld/Mp<2/3, C =1; khi Mld/Mp>2/3, C =1,3 (Mld va Mp
lan luot 1a momen udn do tai trong c6 dlnh lau dai, tai trong
toan phan. ¢6 dinh, 1au dai va ngan han); n: Hé sb phu thudc
vao loai thép, thep thanh c6 g n=1, thép thanh tron n=1,4,
thép soi n=1,2; E : M6 dun dan hdi cta cbt thép (MPa); o,:
Ung suit gioi han khong gay nit (MPa); d: Dudng kinh
cong; o, Ung suét trong cdt thép chiu kéo, d6i v6i cau kién
chiu udn oa dugc xac dinh:

Oq = FaZ (5)

trong d6: M: Momen tinh toan; £ : Dién tich cot thép (cm?);
Z: Canh tay don cua ndi luc so Vo tiét dién cau kién; o,:
Ung suét ban dau trong cbt thép.

Két qua tinh toénqbé rong vét nit cia cac cdu kién theo
TCVN 4116:2023 thé hién ¢ bang 10.

Bang 10. Bé rong vét nirt theo TCVN 4116:2023.

STT Chu ki¢n BE rong vét nit (mm) BE rong vét nit cho phép (mm)
1 Coc 0,041 0,1
2 TBI 0,093 0,1
3 LBI 0,041 0,1
4 LB2 0,063 0,1
5 Banmitciu 0,073 0,1

TB1: Ddm ngang s6 1; LB1: Dadm doc sé 1; LB2: Dam doc s 2.



3.3. Tinh todn vét nirt theo Eurocode 2-2004

Viéc tinh toan Vét nut theo Eurocode 2-2004 dua trén
mo hinh dan hoi tuyen tinh (LEFM) [7]. M6 hinh nay phu
hop v6i cdc gia dinh ve img xur dan hoi cua bé tong va cbt
thép dudi diéu kién tai trong _thong thuong, gitp don gian
hoa qua trinh tinh todn ma van dam bao d chinh xac can
thiét. Bién dang trung binh dé tinh chiéu rong vét niit dugc
xac dinh nhu sau:

(6)

fet eff
os—K——"(1+a,*
sTRE Ppeff ( e pp,eff) Ge

Es

Ssm - 8CII] = Es - >

trong do: ¢ : Bién dang cta cbt thép tai trang thai gidi han;
€, : Bién dang nén trung binh cta bé tf)ng; o Biéu thi g

uat trong thanh ¢t thep f : Ung suat keo bé tong hiéu
dung tai thoi diém ciu kién bat dau nut; Pt TY le cdt thép
hiru hiéu; Es: M6 dun dan hoi cua thép; a,: H¢ s6 dan hoi
tuong d01 giita thép va bé tong; o.: Ung suat trong bé tong;

K: H¢ so phu thudc vao thoi gian tai trong, K=0,6 cho tai
trong ngan han (S), K =0,4 cho tai trong dai han (L).

Chiéu rong vét nurt dugce x4c dinh theo cong thirc nhu sau [8]:
W, =S " (&,-€,,) (mm) @)

trong do, W Chiéu rong vét nit; S, max: PO 10NZ vét nut 16n
nhat.

Két qua tinh toan bé rong vét nirt ctia cac céu kién theo
Eurocode 2-2004 dugc the hi¢n ¢ bang 11.

Bang 11. Bé rong vét nirt theo Eurocode 2-2004.

STT Cu kign BE rong vét nirt (mm) B2 rong vét nit cho phép (mm)
1 Coc 0,112 03
2 TBI1 0,055 0,3
3 LBI 0,000 0,3
4 LB2 0,000 0,3
5 Bin mit chu 0,000 03

TB1: Ddm ngang s6 1; LB1: Dam doc sb 1; LB2: Dam doc s6 2.

Két qua tinh toan, cic gia tri bé rong vét nut trong ca hai
phuong phap déu thap hon gidi han cho phep, nhu vay két
cau dam bao do an toan trong thuc té. Tuy nhién, TCVN
4116:2023 yéu cau khét khe hon véi gi6i han bé rong vét nut
chi 0,1 mm, trong khi Eurocode 2-2004 cho phép t6i 0,3 mm
[9]. Piéu nay thé hién yéu ciu cao ciia TCVN 4116:2023 dbi
v6i cac cong trinh c6 két ciu bé tong cdt thép chiu tac dong boi
mbi truong khéc nghiét.

4. Két luan

Nghién ctru nay da thue hién phan tich két cdu cdu cang
dang khung khong gian bang phén mém SAP 2000, két hop
v6i Iy thuyét co hoc pha huy dé danh gia kha nang chiu luc
va hién tugng ran nit cia cong trinh. Cac ket qua phén tich
noi luc va chuyén vi cho thdy ring, ket chu cau cang dap
{mg dugc cc yéu cau vé an toan va 6n dinh dudi tac dong
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clia cac loai tai trong khac nhau. Dong thoi, viéc ap dung ly
thuyét co hoc pha huy da gitp xac dinh dugc bé rong Vet
nit trong cac cdu kién, dam bao rang cac vét nit niy nam
trong gioi han cho phép theo tiéu chuan TCVN 4116:2023
va Eurocode 2-2004.

Céc két qua tinh toan cho thay, bé rong vét nit cua cac
céu kién nhu coc, dam ngang, dam doc va ban mt cau déu
nho hon gia tri cho phép, ching to rang két ciu dap g
dugc yéu cau vé do bén va do 6n dinh. Dleu nay khing dinh
tinh hiéu qua cua viéc sir dung phan mém SAP 2000 trong
mé phong va phan tich két cau phuec tap, cling nhu tam quan
trong cua viéc ap dung 1y thuyét co hoc phé huy trong thiét
ké va danh gia két cau ciu cang.

Nghién ctru nay ciing dé xuat viéc tich hop 1y thuyét co
hoc pha huy vao quy trinh thiét ké cau cang dé dam bao an
toan va hiéu qua kinh té cao nhét. Cac két qua nay cé thé
duoc st dung 1am co s¢ tham khao cho cac du an tuong tu
trong twong lai, dic biét 1a trong bdi canh Viét Nam dang
phat trién manh mé& hé thong cang bién va ha ting hang hai.

Cu01 cung, nghién ciru nay ciing gop phan nang cao hiéu
biét vé g dung phan mém phan tich két ciu va ly thuyet
co hoc pha huy trong linh vuc xdy dung cong trinh bién,
ddng thoi mé ra hudng nghién ciru méi trong viée toi vu hoa
thiét ké két cdu cau cang dudi tac dong cua cac diéu kién
moi truong phuec tap.

L0I CAM ON
Nghién ctru nay duoc tai tro boi Truong Pai hoc Hang

hai Viét Nam trong dé tai ma s DT24-25.157. Tac gia xin
chan thanh cam on.
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Danh gia thi giac cua tré can thi
str dung trong kinh vi thau kinh phi cau bic cao

Tran Pinh Minh Huy"?, Trin Hai Yén>3, Ha Thi Xuin Thao>?3, Ho Thi Bich Van>3, Nguyén Lé Hoang Nguyén'
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3Khoa Mit, Bénh vién An Sinh, 10 Tran Huy Liéu, phuwong 11, qudn Phii Nhudn, TP Hé Chi Minh, Viét Nam
Ngay nhan bai 20/8/2024; ngay chuyén phan bién 30/8/2024; ngay nhan phén bién 25/9/2024; ngay chép nhan dang 30/9/2024
Tém tiit:

Muc tiéu: So sanh thi lwe va danh gia chi quan vé mit thi gidc ciia tré em can thi sit dung trong kinh vi thiu kinh phi
ciu bac cao  (HAL) voi trong kinh don tieu cur (PTC). Poi twgng va phwong phap nghién ciru: Thir nghlem lam sang
phan b ngiu nhién, tién ciru, mu doi thwe hién trén 119 tré em can thi c6 do cau twong dwong tir -0,75D dén -4,75D,
do loan khong qua -1,50D, bt dong khic xa khong qua 1,00D, voi dd tudi tir 7 dén 13 tai Khoa Mit, Bénh vién An
Sinh. Két qua: Thi luc nhin xa va nhin gan cuia tirng mit tai thoi diém 6 thang & nhom st dung trong HAL va trong
PTC lan hrot 12 0,03+0,03, 0,04:£0,03 LogMAR (p=0,235) va 4,0+0,0, 4,0£0,2 hang N (p=0 ,082). Tai thoi diém 3 thang,
trong HAL dwoc danh gia 12 kho thich nghi hon so véi trong PTC (p=0,023). Mirc hai long vé chat lwong thi gidc cia
tré sir dung trong HAL khi hoc tip khong cé sy khac biét c6 y nghia thong ké so véi trong PTC (p>0,05) nhung trong
cac hoat dong vin dong lai thap hon (p<0,05). Két luan: Kha ning thich nghi ciia tré véi trong kinh HAL cao. Thi lyc
nhin xa, nhin gan va mirc hai long ciia tré sir dung trong kinh HAL khi hoc tap twong dwong véi trong kinh PTC. Co
it hon 10% tré khong hai long véi chit lwong thi giac khi sir dung trong HAL trong cic hoat dong van dong.

Tir khéa: chit lwong thi giac, kiém soat can thi, kinh gong.

Chi s6 phén logi: 3.2, 3.5
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Abstract:

Objectives: Evaluating visual acuity and subjective responses of myopic children with highly aspherical lenslets (HAL)
in comparison to those with conventional single vision lenses (SVL). Research objects and methods: A prospective,
randomised, double-blinded clinical trial on 119 myopic children aged between 7 and 13 years old, with spherical
equivalent refractive error ranging from -0.75D to -4.75D, astigmatism no more than -1.50D and anisometropia
equal to or less than 1.00D being conducted at Department of Ophthalmology, An Sinh Hospital. Results: Monocular
distance and near visual acuity at six-month visit with HAL and SVL were 0.03+0.03, 0.04+0.03 LogMAR (p=0.235)
and 4.0+0.0, 4.0+0.2 N notation (p=0.082), respectively. At the three-month visit, HAL was found to be more difficult
to adapt than SVL (p=0.023). Visual performance satisfaction in studying activities with HAL was comparable to
SVL (p>0.05) but in dynamic activities, HAL showed a lower level of satisfaction (p<0.05). Conclusions: Children’s
adaptation to HAL was high. Distance, near visual acuity and satisfaction with HAL in studying activities were
comparable to SVL. Less than 10% of children were not satisfied with HAL in dynamic activities.

Keywords: myopia control, spectacles, visual performance.

Classification numbers: 3.2, 3.5
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1. it van de

Ganh nang kinh té - xa hoi lién quan dén can thi dang gia
tang nhanh chong. Chi riéng trong nam 2015, ton that ning
suét lao dong toan cu do cén thi gay ra dwoc ude tinh vao
khoang 250 ty USD [1]. Céan thi nang con lién quan dén cac
bién chimg tai mat can chim soc y té nhu: bong vong mac,
duc thuy tinh thé, glocom [2]. Chinh vi vay, kiém soat can
thi 1a mot van dé duoc quan tm trong nhitng nim gan day.

Céc nghién ctru da cho thiy vai trd cua ving véng mac
chu bién trong diéu hoa sy phat trién ctia nhin cau. Tin higu
thi gidc xuat phat tir ving vong mac chu bién manh hon so
véi viung vong mac trung tam [3]. Bén canh d6, hién tuong
vién thi chu bién kich thich su phat trién cua chiéu dai truc
nhén cau trong khi hién tuong cén thi chu bién lai c6 tac
dung trc ché [4]. Nhitng phat hién nay da din dén viéc ra doi
ctia cac phuong phap quang hoc diéu chinh tinh trang vién
thi chu bién nham kiém soat can thi, trong d6 c6 cac loai
trong kinh gong véi thiét ké méi nhu trong kinh phén tan da
16p két hop (DIMS) va trong kinh HAL.

Trong kinh HAL da duoc chung minh co hiéu qua kiém
soat can thi 67% (0, 53D/nam) d6i v6i do cau tuong du(mg
va 64% (0,23 mm/nam) d6i voi chidu dai tryc nhin cau
trong nam dau st dung kinh [5]. Trong kinh nay dugc thiét
ké gdm mot ving nhin rd 9 mm ¢ trung tam c6 cau triic nhu
kinh don tiéu cu thong thuong, con lai la cac HAL dugc sap
xép thanh nhiing vong tron ddng tam tir ving chu bién vao
vung cén trung tam c6 tac dung tao 1éch ti€u cén thi. Thiét
ké nay dan dén nhiing quan ngai vé chét lugng thi giac va
kha nang thich nghi cta tré khi str dung kinh. Vi vay, chung
t61 muon so sanh thi lyc va danh gia chu quan cua tré vé mat
thi giac khi st dung trong kinh HAL so v6i trong kinh BPTC
thong thuong.

2. Déi tuong va phuong phap nghién ciiu
2.1. Doi twong

Nghién ctru dugc tién hanh trong 10 thang (tir thang
5/2019 dén thang 3/2020) tai Khoa Mit, Bénh vién An Sinh
trén dbi tugng tré em can thi thoa man cac tiéu chuén sau:

Tiéu chuan lya chon: Tré em tr 7 dén 13 tudi, co do ciu
tuong duong sau liét diéu tiét do bang may Shin Nippon K
5001 tir -0,75D dén -4,75D mdi mat, v6i do loan khong qua
-1,50D, bat déng khuc xa khong qua 1,00D; thi lyc chinh
kinh t6i da (LogMAR) tir 0,06 tré 1én.

Tiéu chudn logi triv: Tré c6 1¢ hodc bét ky bénh 1y mat
nao khac nhu bénh 1y vong mac, duc thuy tinh thé, sup mi;
bénh 1y toan than hodc chdm phat trién tdm than; dang st
dung thuoc tai mat hodc toan than co thé gay anh huong dén
tién trién can thi hodc thi luc; c¢6 tién sir diéu tri kiém soat
can thi; dang tham gia mdt thir nghiém 1am sang khac.
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2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Thir nghiém 1am sang phan b6 ngiu
nhién, c6 nhom ching, tién ctru, mu doi.

C& mau: Téng 6 119 tré, da bao gém ty 1€ bd cude du
doan 20%.

Cdc bude tién hanh nghién ciru: Tré thoa man cac tiéu
chudn lya chon dugc ky ban dong thuan tham gia nghién
ctru, sau d6 s dung phin mém Randomization.com chia
mdi tré mot ma ngau nhién va phan vao mot trong hai nhom:
st dung trong kinh HAL hodc st dung trong kinh BTC.
Nguoi lam kinh va nguoi phat kinh cho tré khong phai 1a
ngudi do, kham tryc tiép. Ma ngiu nhién chi dugc giit boi
thanh vién nhom nghién ctru chuyén trach vé thong ké y hoc
va chi duoc mo ra khi két thuc nghién ciru.

Tai lan kham ban dau, nghién ctru vién tién hanh thu
thap thong tin hanh chinh, khai thac bénh st tién cin. Sau
do, tré¢ dugc do khic xa chu quan va thi Iyc nhin xa chinh
kinh t6i da vi bang Snellen & khoang cach 5 m cho ting
mat va hai mat, thi luc nhin gan timg mét voi bang LVRC.
Céac budc do thi luc va khuc xa s€ dugce lap lai vao thang
thir 3 va thang thir 6. Ngoai ra, ¢ hai lan kham nay, tré duoc
yéu cau dién vao bang cdu hoi khao sat trai nghiém cua tré
khi su dung kinh.

Nghién ctru vién, tré va cha me déu khong biét loai kinh
ma tré dugc chi dinh st dung trong sudt qué trinh nghién
cuu.

Chi tiéu nghién ciru: Chét lugng thi giac dugc danh gia
dua trén:

- Thi lyc nhin xa ting mat, hai mat va thi luc nhin gﬁn
ting mat.

- Danh gi4 chu quan cua tré.

Thong ké va xir Iy s6 liéu: Nhap va xur 1y s6 liéu bang
phan mém Excel 2016 (Microsoft Corporation, Redmond,
WA, My) va SPSS 23.0 (SPSS Inc., Chicago, IL, M¥). Cac
bién lién tuc dugc trinh bay dudi dang trung binh va do 1éch
chuén, khoang tin cay 95%. Cac bién dinh tinh duoc trinh
bay dudi dang ty 1¢ phan trim (%). St dung kiém dinh t cho
bién lién tuc. Sir dung kiém dinh Chi binh phuong cho cac
bién phén loai, p<0,05 dwogc coi 1a ¢6 ¥ nghia théng ké.

3. Két gua va ban luan
3.1. Pic diém ciia d6i twong tham gia nghién ciru

Chung t6i thu nhén dugc 119 tré tham gia nghién ctru,
trong d6 co 54 tré (45,4%) deo trong kinh HAL va 65 tré
(54,6%) deo trong kinh DTC. Sau 6 thang, mdi nhom c6 4
tré dirng tham gia nghién ctu, trong do c6 2 tré deo trong
kinh HAL cam the‘iy kho chiu khi str dung kinh (bang 1).



Khoa hoc Y - Dugc | Y hoc Idm sang; Cac linh vuc khac cla khoa hoc y - dugc nmm—

Bang 1. Dac diém cta hai nhém nghién ctru.

Bién s6 n  TrongHAL n  TrongDTC Gid tri p

Tudi 54 112416 65 109+17 0437

Gi6i (nam:ni) 54 2331 65  31:34 0,586

D§ cau twong dwong (D) 108 -3471,16 130 -337+1,22 0,629
[-1,05;-6,13] [-0,58; -6,30]

Thi lyc nhin xa hai mét 0,00,04 -0,0120,05

(LogMAR) > [-0,1; 0,06] 65 [-0,1;0,1] 0,334

Thi lyc nhin xa timg mét 0,03+0,03 0,03+0,03

(LogMAR) 108 [-0,04; 0,14] 130 [-0,04; 0,16] 0,340

Thi e nhin gan timg mét 4,0£0,1 4,1£0,2

(hing N) sy P s -

Tai thoi diém bt dau nghién ctru, khong co6 sy khac biét
ve tudi, gioi, do cau tuong duong, thi lyc nhin xa va nhin
gan gitta hai nhom nghién ctru (p>0,05). Diéu nay dam bao
tinh dong nhat gitra hai nhom nghién ctru.

3.2. Thi luc

Thi lyc ctia nhom nghién ctru duoc thé hién & bang 2.

Bang 2. Thi lwc tai cac 1an kham.

Bién s6 n Trong HAL n Trong PTC Gid trip
Thi lue nhin xa hai mit
o 0,0£0,04 -0,01+0,05
Kham landau 54 65 0,334
[-0,150,06] [-0,1;0,1]
0,02+0,05 0,04+0,07
3 thang 50 02 0,267
[-0,1;02] [-0,08; 0.4]
0,02+0,03 0,02+0,03
6 thang 50 6l 0,751
[-0,08; 0,12] [-0,08; 0,1]
Thi lyc nhin xa timg mét
Lo 0,03+0,03 0,03+0,03
Kham lan dau 108 130 0,340
[-0,04; 0,14] [-0,04; 0,16]
0,06+0,05 0,07+0,08
3 thang 100 124 0,237
[-0,0;0.26] [0,0;0.4]
0,03+0,03 0,04+0,03
6 thang 100 122 0,235
[0,0; 0,14] [-0,04; 0,24]
Thi lyc nhin gin timg mét
Lo 4,0£0,1 4,10,2
Khém lan dau 108 130 0,731
[4,0;5,0] [4,0;5,0]
4,0£0,2 4,1£0,3
3 thang 100 124 0,069
[4,0;5,0] [4,0;5,0]
4,0£0,0 4,0£0,2
6 thang 100 122 0,082
[4,0;4,0] [4,0;5,0]

Két qua bang 2 cho thdy, khong c6 su khac biét vé thi
lyc nhin xa va nhin gan giira tré sir dung trong kinh HAL
va tré str dung trong kinh DTC thong thudng (p>0,05). Két
qua cua chiing to1 tuong tu voi nghién curu cua J. Bao va cs
(2022) [5]. Mot nghién ctu khac lai cho théiy, trong kinh
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HAL Iam giam thi lyc ving trung tdm 0,07+0,09 LogMAR
(twong duong véi nua dong trén bang do thi luc) so voi
trong kinh DTC [6]. Piéu nay la do chung ti va J. Bao va
cs (2022) [5] danh gia thi lyc trung tdm khi dbi tugng nhin
qua vung quang hoc trung tam cua trong kinh, trong khi
danh gi thi luc trung tim khi ddi tuong nhin qua ving cin
trung tdm chira cc vi thau kinh phi cau. Tém lai, khi nhin
qua vung nhin 18 ¢ trung tam kinh, thi lyc cua tré st dung
trong kinh HAL khong bi anh hudng.

3.3. Danh gida chu quan cua tré

Triéu ching va danh gia chi quan cua tré khi str dung
kinh duogc thé hién ¢ cac bang 3 va 4.

Bang 3. Triéu chirng chu quan sau 3 va 6 thang st dung kinh.

Lin khiam Loai kinh Triéu chirng Giatrip
Chong mat
Co Khéng
HAL 24% 76%
3 thang 0,008
bTC 6,5% 93,5%
HAL 18% 82%
6 thang 0,820
bTC 19,7% 80,3%
Pau dau
Co Khong
HAL 18% 82%
3 thang 0,314
bTC 11,3% 88,7%
HAL 18% 82%
6 thang 0,190
bTC 9,7% 90,3%
Moi mit
Co Khong
HAL 30% 70%
3 thang 0,490
bTC 24,2% 75,8%
HAL 26% 74%
6 thang 0,308
bTC 18% 82%
Budn non
Co Khéng
HAL 2% 98%
3 thang 0,263
bTC 0% 100%
HAL 0% 100%
6 thang 0,195
bTC 3,3% 96,7%

Budn ndn 1a triéu ching it xay ra nhat khi tré thay doi
trong kinh. Khong c¢6 su khac biét co ¥ nghia thong ké vé
cac triéu ching dau d4u, moi mét, budn non & hai nhom qua
cac 1an tai kham. Tuy nhién, tai lan kham 3 thang, c6 24%
tré st dung trong kinh HAL béo cdo tri¢u chimg chong mat,
trong khi con s6 nay & tré sir dung trong kinh DTC 14 6,5%
(p=0,008). Pang luu y 1a dén lan kham 6 thang, ty 1¢ tré em
su dung trong kinh HAL béao cdo hién tugng chong mat da
giam xudng con 18% va khong c6 su khéc biét so véi trong
kinh DTC. Piéu nay c6 18 1a do tré can thoi gian lau hon dé
thich nghi véi trong kinh HAL.
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Bang 4. BDanh gia chi quan cua tré.

Danh gia chii quan

Lén khim Loai kinh Gid tri p
S thodi mdi khi sir dung kinh
Rét Hoi Hoi Rét
thoai mai thoai mai kho chiu kho chiu
HAL 54% 30% 16% 0%
3 thang 0,051
bTC 67,7% 29% 3.2% 0%
HAL 56% 42% 2% 0%
6 thang 0,094
bTC 75,4% 23% 1,6% 0%
Cam nhan cua tré
B it 7 A , Rt
Rat thich Thich Khong thich khng thich
HAL 42% 58% 0% 0%
3 thang 0,443
bTC 40,3% 56,5% 3.2% 0%
HAL 42% 56% 2% 0%
6 thang 0,504
bTC 47,5% 50,8% 0% 1,6%
Kha nang thich nghi véi kinh
Rét 2 Dé Kho Rét kho
HAL 26% 46% 26% 2%
3 thang 0,023
bTC 452% 46,8% 8,1% 0%
HAL 38% 54% 8% 0%
6 thang 0,779
bTC 32,8% 60,7% 6,6% 0%
Kha nang nhin xa véi kinh (bang den, bang bao hi¢u)
Rét 1o Hoi 1 Hoimy  Rétmo
HAL 36% 58% 6% 0%
3 thang 0,319
bTC 50% 41,9% 6,5% 1,6%
HAL 46% 48% 6% 0%
6 thang 0,959
bTC 47,5% 47,5% 4,9% 0%
Kha ning nhin gin véi kinh (doc sich)
Rét 16 Hoi 1 Hoimy  Ritmoy
HAL 62% 36% 2% 0%
3 thang 0,142
bTC 77.4% 22,6% 0% 0%
HAL 56% 42% 2% 0%
6 thang 0,402
bTC 60,7% 39,3% 0% 0%
Kha nang nhin khi di b, chay, choi thé thao
I . Ak Hoan toan
Rat tot Tot Khéng tot Khong tt
HAL 36% 60% 4% 0%
3 thang 0,02
bTC 59,7% 40,3% 0% 0%
HAL 34% 60% 6% 0%
6 thang 0,048
bTC 50,8% 49.2% 0% 0%
Kha nang nhin khi ¢ trén xe may, xe 6 to
ko A £ .z Hoan toan
Rat tot Tot Khéng tot Khéng A
HAL 46% 50% 4% 0%
3 thang 0,239
bTC 61,3% 37,1% 1,6% 0%
HAL 46% 54% 0% 0%
6 thang 0,038
bTC 05,6% 34.4% 0% 0%
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Su thoai mai, cam nhan cua tré, kha nang nhin xa va g?m
khi str dung kinh ¢ hai nhom khong c6 sy khac biét co y
nghia thong ké qua cac lan tai kham (p>0,05). Trong 3 thang
dau, trong kinh HAL dugc dénh gia 1 kho thich nghi hon so
v6i trong kinh don tiéu cy (p=0,023). Hai tré nguing st dung
kinh thtr vi kho chiu trong nghién ctru ctuia chiing t61 cling
xdy ra trong 3 thang dau.

Ngoai ra, kha nang nhin trong khi chuyén dong (di bo,
chay, choi thé thao) khi sir dung trong HAL dugc tré danh
gia thap hon. Tuy nhién, can luu ¥ rang, ty 18 tré danh gia
“khong tot” dudi 10%. Ly giai cho diéu nay ching toi cho
ré’lng, o nhiing hoat ddng tinh nhu nhin bang, doc sach, tré sé
cht yéu nhin qua ving trung tdm kinh, con véi nhing hoat
dong van dong thuong yéu cu trudng nhin bao quat va tré
¢6 thé quan sat moi truong xung quanh qua ca ving trung
tam va ngoai vi cua kinh, do do chat luong thi giac co thé bi
nhing vi thdu kinh phi cdu & viing can trung tim va ngoai
vi cta kinh anh huéng. Két qua cho thdy, thi luc khi nhin
qua vung chtra cic vi thau kinh chi bi giam 1 dong nhung
danh gia trong nghién ctru duge thyc hién khi bénh nhan
ng01 yén, c6 thé chét luong thi gidc trong nhimg hoat dong
thé thao con bi anh huong boi tc do di chuyén cia vat ciing
nhu cia co thé.

4. Két luan

Thi lyc nhin xa, thi lyc nhin gén va danh gia chu quan vé
muc do hai long cua tré véi trong kinh HAL trong cac hoat
dong hoc tap tuong duong véi trong kinh DTC. Tuy nhién,
trong kinh HAL dugc danh gid 1a kho thich nghi hon, do do tré
can thoi gian thich nghi 1au hon. C6 2 tré (3,7%) trong nghién
ctu cua chung t6i khong thich nghi dugc véi trong HAL.
Ngoai ra, mtrc do hai long cua tré su dung trong HAL trong
cac hoat dong van dong ciing thip hon so véi trong DTC.
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Tom tit:

Muc tiéu: Panh gia két qua thi diém ap dung mé hinh cau lac bd sirc khée cong dong cho ngwdi bénh ting huyét ap
duw phong ddt quy. Phwong phap: Nghién ctru can thiép cé ddi chirng, mdi nhém c¢é 30 ngwdi bénh ting huyét ap 50-
75 tudi. Thanh Iap ciu lac b sirc khée cong dong danh cho nhém can thigp. Két qua: Sau can thiép chi con khoing
1/4-1/3 d6i twong & nhém can thiép chwa tuin thi cic ndi dung vé dung thudc. Con sé nay & nhém doi chirng 1a cao
hon nhiéu, trong d6 3/4 s6 ndi dung cé ty 1¢ khong tudn thi vé dung thudc ¢ mirc 100%. Chua nhan thiy dwoc sy
thay d6i dang ké vé viéc tuan thi ché dd in & 02 nhém nghién ctru. T 1é ngudi kiém soat dwoc huyét 4p ¢ nhom
can thiép I cao hon va ¢6 xu huéng ting so véi nhém ddi chirng. Cu thé, nhém can thiép tir 70 ting 1én 73,3% sau
3 thang can thiép va sau 9 thang la 86,7%. Cic s6 liéu nay & nhém ddi chirng 1an Iwot Ia: 80, 60 va 53,3%. Két luin:
Céu lac bd sirc khoe cong ddng c6 vai tro quan trong trong viéc ning cao kién thirc va tuin thi diéu tri & ngudi bénh
ting huyét ap, gép phan du phong nguy co dot quy.

Tir khéa: cau lac bd stre khoe cong dong, dot quy, ting huyét ap.
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Abstract:

Objective: To evaluate the outcomes of a pilot implementation of a community health club model for patients
with hypertension in stroke prevention. Methods: A controlled intervention study was conducted, with each group
consisting of 30 hypertensive patients aged 50-75 years. A community health club was established for the intervention
group. Results: After the intervention, only about one-quarter to one-third of participants in the intervention group
were non-adherent to medication-related recommendations, whereas this proportion was much higher in the control
group, with non-adherence rates reaching 100% for three-quarters of the measured criteria. No significant changes
in dietary adherence were observed in either group. The rate of blood pressure control in the intervention group
was higher and showed an increasing trend compared to the control group. Specifically, the proportion of patients
in the intervention group with controlled blood pressure increased from 70 to 73.3% after 3 months, and to 86.7%
after 9 months; in the control group, these figures were 80, 60, and 53.3%, respectively. Conclusion: The community
health club plays an important role in enhancing knowledge and treatment adherence among hypertensive patients,
thereby contributing to stroke risk prevention.
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1. it van de

Tang huyét 4p 1a mot trong nhimg nguyén nhan hang dau
gdy ra cac bénh tim mach (CVD) va tir vong lién quan dén
CVD trén toan cau. Nam 2019, khoang 1,13 ty nguoi trén
thé gigi bi tang huyét ap [1, 2]. Bén canh viéc phong ngira
su gia tang ty 1€ Iuu hanh thi viéc quan 1y hiéu qua nhling
d6i twong hién méc tang huyét 4p dong vai tro rat quan trong
trong hé thong cham séc stre khoe ciia mdi qudc gia.

Kiém soat huyét 4p bang thudc, tudn thu phac do diéu tri
bao gdm tai kham va thay dbi 16i séng 1a yéu tb then chét
dé giam cac bién c¢6 1am sang. Giam huyét ap 1a mot trong
nhitng bién phap can thiép hi¢u qua nhét dé ngan ngira ca
dot quy nguyén phat va dot quy tht phat [3]. Tuy nhién, do
diéu tri tang huyét ap 1a mot phuwong phéap diéu tri 1au dai va
can tudn thi nghiém ngit nén bénh nhan thudng khong dat
dugc huyét ap myc tiéu (tire 1a huyét ap <140/90 mmHg).

Céc cong cu ty quan 1y, bao gdm may theo ddi huyét ap,
nhat ky huyét ap va cac hudng dan thyc hanh, duoc phat
trién dé hd trg bénh nhan diéu tri va thay doi 16i sdng dua
trén viéc cung cap thong tin c4 nhan vé ting huyét ap. Mot
s6 nghién ciru da chi ra rang, viéc tu quan 1y huyét ap dong
vai trd quan trong trong viéc dat dugc huyét 4p muc tiéu
[4, 5] thong qua ghi nhan huyét ap, c6 thé din dén cai thién
viéc tuan thu diéu tri va kiém soat. Bén canh viéc tu quan ly,
cling da c¢6 cac bang ching cho thay vai tro cia cac cau lac
b6 strc khoe trong kiém soat huyét ap [6].

Tai Viét Nam, hién nay da co nhiéu cau lac bd strc khoe
danh cho ngudi bénh ting huyét 4p duoc thanh lap, budce
dau ciing dd gop phan nang cao kién thirc va tuan thu diéu
tri & nguoi bénh. Ngoai ra, co rat nhiéu chuong trinh thuong
mai va cac co sd cau lac b stic khde duoc thanh lap dé tao
co hoi cho viéc thic déy hoat dong thé luc. Tuy nhién, hau
hét cac cdu lac bo nay déu danh cho nguoi bénh dang diéu
tri ndi trt hodc quan ly diéu tri ngoai tra tai cac bénh vién.
Do vay, tinh gin két giira cac thanh vién chua cao, thiéu tinh
thuong xuyén va 6n dinh, tinh bén viing thap.

Mot cau hoi cu thé va thiét thuc can duoc giai quyét 1a
liéu va & mirc do nao, viéc trd thanh thanh vién cau lac bd
strc khoe c6 lién quan dén viéc kiém soat huyét ap, tir do,
du phong duoc cac bién ¢ 1am sang do bénh gay ra, trong
d6 c6 dot quy. Do d6, muc dich cta nghién ctru nay 1a danh
gia két qua thi diém ap dung mo hinh céu lac bd strc khoe
cong dong cho ngudi bénh ting huyét ap trong viéc nang
cao kién thirc va hanh vi tuan thu diéu tri, qua d6, gop phan
du phong d6t quy.
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2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

Déi tuong nghién ciru 13 nguoi tir 50-75 tudi, duge chan
doan c6 bénh ting huyét ap d6 I hodc II dang dugc quan
1y tai tram y té. Co kha nang di lai, giao tiép binh thuong,
chua bi cac bién ching ciia bénh ting huyét ap, dong ¥ tham
gia nghién ctru. Nghién ctru dugc thyc hién tir thang 1 dén
thang 10/2020 tai mot s6 tram y té x4 ctia tinh Nam Dinh.

Nghién ctu did dwoc thong qua Hoi dong Pao dirc
trong nghién ciru y sinh hoc ciia Truong Pai hoc Picu
dudng Nam Pinh theo quyét dinh sé 2590/GCN-HPDD
ngay 19/11/2019. Két qua cua dé tai chi phuc vu cho muc
dich nghién curu.

2.2. Phwong phap nghién ciru

Thiét ké nghién ciru: Sir dung thiét ké nghién ctru can
thiép cong dong c6 nhom doi sanh.

Mau va phwong phdp chon mau: Chon ngau nhién mot
xa tham gia thi diém 4p dung mot s cac giai phap va mot xa
d6i chimg. Dé nhom can thiép va nhém chimg ¢ dic diém
vé kinh té - chinh tri - x4 hoi twong ddi twong ddng, nghién
ctru s€ Ivra chon ngﬁu nhién mét xa cua huyén Vu Ban la xa
can thi¢p va mot xa cua huyén Hai Hau lam nhém chung.
Két qua bdc tham da chon duoc xa Trung Thanh, huyén Vu
Ban 1a xa can thi€p va xa Hai Quang, huyén Hai Hau la xa
dbi chimg. Tai xa can thiép, lua chon ngau nhién 30 nguoi
duogc chan doan ting huyét ap theo tiéu chuan chan doan va
thanh 1ap cau lac bd stic khoe. Tai xa dbi chung, Iya chon
30 ngudi bi bénh ting huyét ap c6 cac dic diém tuong dong
nhu nhom can thiép dé theo ddi.

Quy trinh can thiép:

- Giai doan 1: Banh gia trudc can thi€p, khao sat cac
thong tin & ca hai nhém can thiép va ddi chimg. Huyét ap
cua nguoi bénh, kién thirc, thuc hanh vé tuan thu diéu tri cua
nguoi bénh ¢ ca hai nhom can thi¢p va dbi ching.

- Giai doan 2: T chitc chuong trinh can thiép, chi ap
dung cho nhém can thi¢p.

Hinh thire, tan sudt va dia diém hoat dong: Hoat dong
tap trung tai tram'y té x4, toi thiéu 2 thang sinh hoat mot lan.
Thoi gian do cu thé do Ban chu nhiém va cac thanh vién tu
théng nhét. Noi dung hoat dong chinh: trao dbi, cap nhat
céc kién thirc lién quan dén diéu tri bénh, tudn thu diéu tri,
ché do an uéng, hoat dong thé luc. Noi dung chinh ctia mot
budi sinh hoat: (i) do cac chi sé huyét ap, duong huyét, do
céc chi sb can nang, chiéu cao va tinh BMI; (ii) sinh hoat
chuyén mén (mdi budi tap trung vao mét chu dé); (iii) tap
bai thé duc duoc huéng dan; (iv) téng két va xac dinh noi
dung chuyén mén cho budi sinh hoat ké tiép.
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Cdc hé tro chuyén mon cho cdau lac bé: Can bo hd tro
chuyén mén tryc tiép tai cong dong 1a tram trudng tram y
té xd hodc 1 nhén vién tram y t& (nhom dbi twong nay da
dugc tap huin vé kién thic va phuong phap trién khai cau
lac bd nang cao stc khoe tai cong dong). Ban quan 1y da to
chirc 6 budi tap huén cho céc thanh vién cau lac bd véi cac
ndi dung: nang cao nhan thic cia bénh nhan vé viée dung
thudc ha 4p thong qua hoat dong tu van; khuyén khich va
huéng dan st dung bang phién giai va hd tro tu theo ddi
huyét ap tai nha; cac bién phap du phong bién chung cia
bénh; huéng dan cac bai tap thé duc phil hop vai tinh trang
strc khoe; xdy dung ché do an phu hop véi tinh trang bénh
ly. H) tro cho cau lac bd 1 may do huyét ap va 1 may do
duong huyét nhanh,

Giam sat chwong trinh can thi¢p: Pé hd tro cac cau lac
bd ciing nhu y té thon trién khai thanh cong cac noi dung
can thiép, nhom nghién ctru s& tién hanh cac hoat dong giam
sat hd trg. Ban quan 1y s& tham gia sinh hoat cung véi cac
cau lac bd (mdi cau lac bo tir 2-3 1an) ciing nhu tién hanh
sang loc phat hién sém ngudi o nguy co cao cing véi y té
thon.

- Giai doan 3: Panh gia gitra ky: Sau 3 thang trién khai
cac hoat dong can thiép, Ban quan 1y s& tién hanh dénh gia
két qua gitta ky. Cac ndi dung dénh gia gidng nhu danh gia
ban dau va duoc trién khai thuc hién tai ca 2 nhom can thiép
va dbi chung.

- Giai doan 4: Danh gi4 sau can thiép: Sau 10 thang tién
hanh can thiép va hd trg giam sat, nghién ciru tién hanh
danh gia cac két qua ciia chwong trinh. Tién hanh danh gia
& ca hai nhom can thiép va d6i chung, ndi dung danh gia
gidng nhu & giai doan trudc can thiép. Cac ndi dung danh
gia gidng lan 1 va 2.

Quy trinh xay dung cong cu thu thdp thong tin: Cong cu
thu thap thong tin duge xay dung dua trén cac huéng dan va
khuyén cdo vé diéu tri ting huyét ap cua BO Y té va Hoi Tim
mach Viét Nam. Sir dung phuong phap chuyén gia dé danh
gi4 tinh gia tri cta cong cu. Cac cong cu phién ban dau tién
s& duoc guri dén 3 chuyén gia trong linh vuc lién quan cho
¥ kién nhan xét. Str dung phuong phap diéu tra thir nghiém
tai cong dong dé danh gia do tin cdy cua thang do. Sau khi
nhan duogc cac ¥ kién phan hdi ctia cac bén lién quan tir hai
hoat dong trén, nhom nghién clru tién hanh chinh stra va
hoan thién bd cong cu.

Phirong phdp thu thdp théng tin: St dung phong van
tryc tiép va phuong phap tu dién (c6 giam sat) dé thu thap
cac thong tin lién quan. Sir dung méay do huyét ap thiry ngén
dé do chi s6 huyét ap cua ddi tuong.

Phirong phdp phan tich sé liéu: Cac sb liéu duge quan Iy
bang phan mém Epidata va phan tich bang phan mém SPSS
22.0. Str dung bang tan so va ty 1€ % dé mo ta cac bién so.

JHOAHOC . -

3. Két qua va ban luan

Bang 1. M6t s6 thong tin chung ctia déi twong tham gia nghién ciru.

Can thiép (n=30) Dbi chimg (n=30)

Bién sb Dic tinh s : e
Tanso  Tylé%  Tanso Tyl¢%
Nam 18 60 18 60
Gi6i tinh
Nir 12 40 12 40
50-59 2 6,7 2 6,7
Nhom tudi 60-69 13 433 13 433
>70 15 50,0 15 50,0
L Nong nghiép 25 833 25 83,3
Cong viéc -
Nghi huu 5 16,7 5 16,7
<5 nam 21 70,0 21 70,0
Thoi gian dugc ;
chin dodn béh 6-10 ndm 6 20,0 6 20,0
>11 nam 3 10,0 3 10,0
Phén do ting bo1 13 433 13 433
huyét dp P2 17 56,7 17 56,7

Két qua bang 1 cho thiy, 100% cac dbi twong & ca 2
nhom déu dwoc quan sat trong sudt thoi gian nghién ctru.
Vé co ban, dic diém cua 2 nhém nay tuong ddi twong dong
& tat ca cac dic diém chung.

Bang 2. Mirc do tuan tha dung thudc ctia déi twong gitka cac thoi
diém nghién ctru.

Can thigp (n=30) Doi chimg (n=30)

TI(%) T2(%) T3(%) TI(% T2(% T3(%)
Tu y ting hodc giam lugng thude cta minh 933 33 40 90 100 100
Khong udng thudc theo ding thoi gian quy dinh 96,7 30 233 96,7 100 100
Tungimg udng thudc khi cam théy khoehon 90 367 40 933 933 967
Tu ngimg udng thudc khi cam thay khongkhoe 90 267 167 933 933 100

Noi dung

T1: Thoi diém nghién ctu 1an thee nhat, T2: Thei diém nghién ctu lan
the hai, T3: Thi diém nghién cvu 1an thi ba.

Két qua bang 2 cho thdy, sau can thiép chi con khoang
1/4-1/3 @oi tugng ¢ nhom can thiép chua tuan thi cac ndi
dung vé dung thuoc. SO liéu nay & nhom doi ching 1a cao
hon, c6 3/4 s6 ndi dung cd ty 1€ khong tuan thu & mirc 100%.
Bang 3. Mirc do tuan thu ché dé an cua déi twong gitka cac thoi
diém nghién ciru.

Can thiép (1=30) Pbi chimg (n=30)

Noi dung

TI (%) T2(%) T3 (%) T3 (%)

An gidm lugng mudi B33 B3 667 633 070

TI (%) T2(%)

An giam chat béo va md dong vt~ 50 56,7 633 533 733 76,7

Angiam luong duong vaddngot 40 50 667 50 833 70

An giam cac thirc an ché biénsin 20 60 56,7 60 70 46,7

An tang cac loai rau xanh 96,7 93,3 96,7 833 90 90

Sur dung rugu, bia ¢ muc cho phép 36,7 70 63,3 46,7 46,7 36,7

T1: Thoi diém nghién ctu 1an thie nhat, T2: Thoi diém nghién ctu 1an
ther hai, T3: Thoi diém nghién céu 1an the ba.
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Két qua bang 3 cho thay, ché d6 an ctia ngudi bénh ting
huyét ap, dic biét 1a nguoi cao tudi va ngudi bénh 1a nam
gidi phu thude rat nhiéu vao vo va con cta ho. Do vay,
nghién ctru ndy chua nhéan thiy duoc sy thay doi dang ké vé
viéc tuan thu ché d6 an & 2 nhom nghién ciru.

Bang 4 Mirc do tuan tha ché do tap luyén va theo déi sirc khoe
ctia déi twong gitra cac thei diém nghién ciu.

Can thip (n=30) DPbi chirmg (n=30)

Noi dung

TI(%) T2(%) T3(%) TI(%) T2(%) T3(%)
Vin dong thé lyc >5 lan/tudn 73,3 90 867 80 767 60
Van dong >30 phit/lan 633 767 70 40 467 533
Kiém soét can ning 60 93,3 76,7 50 63,3 433
Khém bénh dinh ky 5,7 133 80 70 733 80
Do huyét ap tai nha B3 467 60 5,7 633 30

T1: Thoi diém nghién cteu 1an thte nhat, T2: Thoi diém nghién ciru lan
the hai, T3: Thoi diém nghién cvu 1an thir ba.

Két qua bang 4 cho thay, xu huéng thay d6i hanh vi tuan
thu ché do tap luyén va theo doéi stic khoe cua nhom can
thiép tot hon so voi nhom doi chirng.

Bang 5. Phan loai tinh trang kiém soat huyét ap (huyét ap <140/90
mmHg) clia d6i twong gitva cac thei diém nghién cieu.

Can thiép (n=30) Pbi ching (n=30)

Phan loai
TI T2 T3 TI T2 T3

Thn sb 21 2 26 24 18 16
Pat

Ty 16% 70 733 867 80,0 60,0 533

Thn sb 9 8 4 6 12 14
Chua dat

Ty 16 % 30 26,7 133 200 400 46,7

T1: Thoi diém nghién cteu 1an thte nhat, T2: Thoi diém nghién ciru lan
tht hai, T3: Thoi diém nghién clru lan the ba.

Két qua bang 5 cho thdy, ty 1& nguoi kiém soat duogc
huyét ap & nhém can thiép 1a cao hon va ¢é xu huéng ting
s0 v6i nhom doi ching.

Trong dit liéu ban dau, cac ddi twong giita nhém can
thiép va nhom chimg twong dbi dong nhat vé dac diém cua
nhitng ngudi tham gia bao gdm tudi tac, dan toc, gido duc
va nghé nghiép. Mic du chua di siu phan tich thém sy khac
biét, tuy nhién, dé giai quyét cac khac biét nay phuong phap
d6i sanh diém xu huéng da duoc sir dung. Phuong phéap nay
c6 thé gitip giai quyét dugc van dé bat dong va khong c6 su
khac biét nao dugc ghi nhan trong dir liéu d6i sanh va diéu
nay cho phép tao ra cac udc tinh chinh xac hon cho cac tac
dong can thiép cua céu lac bo d6i véi viée cai thién viéc
quan 1y huyét 4 ap ciia nhom can thiép. Trong y van, phuong
phap so khép diém xu huéng di duoc sir dung rong rai dé
cling ¢b cac lap luan nhan qua trong cac nghién ctru ban
thuc nghiém va quan sat bang cach giam sy sai léch lya
chon [7, 8].

Trong nghién ctru nay, hau hét cac chi sé so sanh, nhom
can thi¢p déu cé xu hudng thay do6i theo huodng tich cuc
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hon so v&i nhom ddi chirng. Mac du vay, co6 mot s6 chi sb
so sanh khong co nhiéu diém khac biét, vi du nhu tuan thu
ché d6 an. Ché d6 an cua nguoi bénh tang huyét ap, dac biét
1a nguoi cao tudi va nguoi bénh 1a nam gidi phu thudc rat
nhiéu vao vo va con cua ho. Do vy, trong nghién ciru niy
chua nhén théy duogc su thay ddi dang ké vé viéc tuan thu
ché d an & nhom can thiép. Phat hién nay cuia chung toi
cling phit hop v6i mot sé két qua nghién ctru trude day tai
Viét Nam [5, 9].

Khi tham gia cau lac bo stc khoe, cac ddi tuong duoc
gi6i thiéu chi tiét vé vai trd ciia viée tuan thu dung thude
trong kiém soat huyét ap. Ho ciing duoc chuyén gia giGi
thiéu vé cac cach thirc dé c6 thé thuong xuyén tuan thi ding
thudc theo phac dd. Véi nhiing hoat dong da tham gia, nhom
ngudi bénh ting huyét ap & nhom can thiép c6 mirc d6 tuan
thu sir dung thudc tot hon hin so v6i nhém ddi chimg. Piéu
nay cho thdy, ngudi bénh ting huyét ap tai cong dong gip
rat nhiéu rao can trong viéc tuan thu dung thude. Mot trong
nhing giai phap c6 thé cai thién dugc van dé nay dé 13 hinh
thanh cac cau lac by nang cao stic khoe tai cong déng cho
nhoém nay. V6i cac phat hién thu dugc trong nghién ctu
nay, c6 thé thdy rang, két qua tich cuc phan 16n 13 do cac
tac dong cua chuong trinh can thiép. Phuong phap can thiép
va céach tiép can nay da gitip nhimg ngudi bénh tang huyét
ap nhan thirc 16 hon vé tinh trang huyét 4p cia ho, nang cao
kién thirc vé tdm quan trong ctia viéc quan ly huyét ap va
tang cuong st dung cac cong cu tu quan ly, dong thoi dat
dugc ty 1¢ duy tri cao dang ké trong khoang thoi gian mot
nam. Cau lac bd strc khoe cong dong danh cho ngudi bénh

tang huyét ap tap trung vao nang cao kha nang ty kiém soat

huyét 4 ap cua dbi tuong, gitip ho chu dong hon dé kiém soat
cac van dé sic khoe ctia minh. Nhiéu nghién ctru da chi
ra tac dong tich cyc cia cac bi¢n phap can thiép dua vao
cong dong ddi v4i bénh nhan ting huyét ap, chang han nhu
Chuong trinh nang cao nhan thirc vé strc khoe tim mach ciia
Canada [10].

Trong nghién ctru niy, nhitng thay doi trong hanh vi, 16i
song, tuan thu diéu tri, dic biét 1a thay ddi huyét ap, duogc
chon 1am thudc do két qua vi chung lién két truc tiép va
chat ché nhit v6i cac bién phéap can thiép dugc cung cap.
Buoc tich hop cht ché v6i thanh phan quan 1y ting huyét
ap hudng dén bénh nhan, cau lac bo stc khoe cong dong do
nhom nghién ctru, xay dung da tao didu kién chuyén tiép
bénh nhén sang mot hé thdng cham soc stic khoe toan dién,
nham cung cép hiéu ‘qua va toan dién cac bién phap phong
ngira dot quy thiét yéu tai cong dong.

4. Két luan

Viéc tham gia cau lac by stc khoe cong dong da gilp
cho nguoi bénh tang huyet ap nang cao duoc kién thirc vé
bénh, tur do, tuan thu dleu tri hon, gbp phan ngin ngira nguy
co xudt hién cac bién cb 1am sang noi chung va dot quy noi
riéng. Didu nay dugc thé hién rat 16 thong qua két qua kiém

i



Khoa hoc Y - Dugc | Y hoc du phong; Céc linh vuc khac cla khoa hoc y - dugc

soat huyét ap gitra hai nhém: O nhom can thiép, ty 18 kiém
soat duoc huyét ap c6 xu hudng ting 1én; con & nhém chimg
thi nguoc lai. Nhitng phat hién nay dong vai tro quan trong
trong viéc cung cip thong tin cho cac cudc thao luan chinh
sach vé cach tiép can dua vao cong dong va gop phan dinh
hudng cac nd lyc ting cudng chim soc ban du cé thé duge
nhan rong tai Viét Nam va cac quéc gia khac, nhim cai thién
hiéu qua quan 1y bénh nhan tang huyét ap.
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Nghién ctru anh hu’O’ng cua phun GA, dén nang suat va chat lrong
quéi giong hong Viét C1r0’ng (Diospyros kaki L.)
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Tom tit:

Két qué nghién ctru st dung GA, trén glong hong Viét Cwong 12 nam tudi tai Thai Nguyén cho thay, viée st
dung GA, v6i nong dj va thoi dlem phu hop c6 tac dung ning cao ty I¢ ddu qua, nang suat giong hong Viét Cudng.
Phun GA 6 nong d¢ 20-60 ppm & 1 trong 3 thoi diém: truée né hoa 10 ngay, khi hoa né r¢ va sau khi hoa né r¢ 15
ngay deu c6 tac dung lam tang dang ké ty 1¢ diu qua va nang suat qua. Trong dé, GA, & nong d¢ 40 ppm phun &
thoi diém 15 ngay sau khi hoa né rd cho két qua tét nhit, ty 1¢ ddu qua dat 21,7%, ning suat qua dat 40,5 kg/cay. So
lan sir dung GA, ciing ¢ tac dung thuén chiéu véi céc tiéu chi tren, nghia la ty 1¢ ddu qua va niang suat tang cung s0
lin  phun. Trong do, GA, nong d¢ 40  ppm va phun 3 lan cho két qua cao nhit (ty 1¢ ddu qua 24,7%, 288,3 qua/ciy,
Kkhdi lwong qua 156,8 g/qua, ning suit 45,2 kg/cdy). Nghién ctru ciing cho thiy, phun GA, khong 1am anh huéng dén
chét lwgng qua glong hong Viét Cuong. Nhirng két qué thu dugc gop thém co sé khoa hoc aé xay dung quy trinh k¥
thuit thim canh giong hong Viét Cwong tai Thai Nguyén va cac dia phwong khac cé diéu kién sinh thai twong tu.

Tir khéa: chat kich thich sinh trudng GA,, chit lrgng qua, hdng Viét Cuong, ning suit qua, ty 18 diu qua.
Chi s6 phin logi: 4.1, 4.6

A study on the effects of GA, application on fruit yield and quality

in the Viet Cuong persimmon cultivar (Diospyros kaki L.)

Huy Tuong Chu' 2 Tien Dung Nguyen®, Thi Tinh Nguyen®, Quoc Hung Nguyen*,
Quang Dang Bui!, Van Hien La®, Van Hong Nguyen®, Xuan Binh Ngo?
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Abstract:

The results conducted from the GA, application on 12-year-old trees of Viet Cuong persimmon cultivar grown in
Thai Nguyen province showed that GA,, when sprayed timely with suitable concentration helps to improve the fruit
set rate and fruit yield remarkably. Spraying GA, with concentrations ranging from 20 to 60 ppm and applied at
one of three stages: 10 days before flowering, full blooming and 15 days after the second spray (fully bloomed status)
had a good impact on fruit setting and fruit yield. In which, GA, at 40 ppm concentration of 15 days after full bloom
reports the best results, with 21.7% fruit set and 40.5 kg/tree produced. The times of GA, spray also positively
affected these parameters, which means the fruit set rate and fruit yield increased together with the spray times.
In which, spraying 40 ppm of GA, 3 times gave the best results (24.7% fruit set, 288.3 fruits/tree, 156.8 g/fruit, and
45.2 kg/tree). It is also mentioned that spraying GA, had no effect on the fruit quality of the Viet Cuong persimmon
cultivar. These findings can be applied to the establishment of persimmon cultivating technology in Thai Nguyen and
similar ecological areas as well.

Keywords: fruit quality, fruit yield, GA, growth stimulator, rate of fruit set, Viet Cuong persimmon.
Classification numbers: 4.1, 4.6

“Tac gia lién hé: Email: nguyenthitinh@tuaf-edu.vn
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1. Dt van de

Cay hong (Diospyros kaki L.) thudc ho thi (Ebenaceae)
1a loai cy 4n qué lau ndm, giau chat dinh dudng va cac hoat
chét sinh hoc. Trong 100 g thit qua chin c6: 0,7 g protein,
0,1 g lipid, 11 g cac chat carbohydrate, 3,1 g chat xo, 10
mg canxi, 19,1 mg phospho, 0,2 mg sét, 49,7 mg iot, 0,16
mg caroten, 16 mg vitamin C, ngoai ra con vitamin PP, B1,

2... Céc chét carbohydrate trong qua hong chiém 12-
16% (c6 thé t6i 25%) chu yéu 1a dudng sacarose, glucose
va fructose [1-3]. Ngoai ra, trong qua con c6 pectin, tanin
(0,25-0,4%) va mot luong nho cac hoat chét khac [4, 5].

Cay hong duoc trong nhiéu & cac tinh trung du mién
nui phia Bic voi cac giong dac san dia phuong nhur: hong
khong hat Bic Kan, hong vanh khuyen Lang Son, hong
khong hat Quan Ba (Ha Giang), hong Yén Bai... [2, 6]. 6]
Thai Nguyén, cung v6i mot sO giong hong n01 tleng nhu
hdng Thach That hong Nhan Hau duoc dua vé trong trong
cac ho dan, giéng hong ban dia Viét Cuong, nguon goc ti
huyén Dong Hy c6 nhidu dic diém quy: sinh truong khoe,
qua hinh try, kich thudc 16n (140-160 g/qud), mau qua vang
hép dan, vi ngot mat, khong chat, dé bao quan, chin sém nén
gi4 ban kha cao (70.000-100.000 dong/kg), dd va dang dugc
nguoi dan dia phuong chu trong phat trién. Viée nghién ciru
cac bién phap k¥ thuat nham nang cao ning suat chat luong
qua gidng hong ban dia nay 1a rat can thiét, vi vay ching toi
thyc hién “Nghién ctru anh hudng cta phun GA, dén ning
sudt va chat luong qua gidng hong Viét Cuong”.

2. Vat liéu, ndi dung va phuong phap nghién ciu
2.1. Vit liéu

Thi nghiém dugc tién hanh trong nim 2021 trén vuon
12 nam tudi, tai xom Viét Cuong, xa Hoa Thugng, huyén
DPong Hy, tinh Thai Nguyén. Cac bién phap k¥ thuat nhu
bon phan, phong trir sau bénh, co dai dugc ap dung theo
quy trinh hién hanh va ddng déu trén toan bd vuon thi
nghiém.

2.2. Ngi dung

Nghién ctru anh huong cua thoi diém phun GA, dén
nang suit va chat lugng qua hong Viét Cuong.

‘Nghién ctru anh hudng cua s6 1an phun GA, dén ning
suét, cht luong qua hong Viét Cuong.

2.3. Phuwong phdap nghién ciru

Nghién ctru anh huong cia thoi diém phun GA, dén
ty 1¢ déu qua va nang sudt qua ¢ cdy hong Viét Cuorng
Thi nghiém duoc b tri theo kiéu khdi ngiu nhién day
du 3 1an nhic lai, mdi 1an nhic 3 cay véi 7 cong thirc
bao gém: Cong thirc (CT) 1: Pdi ching, phun nude 13;
cac cong thuc phun GA, voi néng d6 nhu sau: CT2: 20
ppm; CT3: 30 ppm; CT4: 40 ppm; CT5: 50 ppm; CT6: 60
ppm va CT7: 70 ppm. Cac cong thirc duoc tién hanh trong
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cung mot diéu kién trong va chim soc; phun GA, vao 3 thoi
diém: phun trude khi hoa né 10 ngay, phun khi hoa nod rd va
phun sau khi hoa n¢ 15 ngay. Phun uét toan bd tan 1a cay
va udt toan bd cac chim hoa, nu hoa vao cudi budi chiéu.

Nghién ctru anh hudng cua s6 1an phun GA, dén ty 1¢
d4u qua, ning suit qua & cay hong Viét Cuorng B6 tr1 7
cong thire thi nghiém tuong tw nhu néu trén voi yeu tb
thi nghiém 1a s6 1an phun GA;: phun 1 lan vao thoi diém
trude khi hoa no 10 ngay; phun 2 1an vao thoi diém trude
khi hoa n¢ 10 ngay va khi hoa ng rd; phun 3 lan vao thoi
diém trude khi hoa né 10 ngay, khi hoa nd 1§ va sau khi
hoa n&¢ 15 ngay.

Céc chi tiéu theo di: Ty 1¢ ddu qua dugc tinh bang tong
s6 qua dau dén khi thu hoach/tong s6 hoa thi nghiém; cac
yéu t6 ciu thanh nang suit va ning suit: theo ddi s6 qua
dau/cay, trong luong qua, nang suét qua/cay duoc tinh bang
cong thirc: tong s6 qua/cay X trong lu'orng qua khi qua chm
danh gia cac chi tiéu chat luong qua gdm: chat kho tong sd
(%), ham lugng caroten (mg/100 g), tanin (%) chat kho hoa
tan (d9 Brix).

3. Két qua va ban luan

3.1. Anh hmfng ciia thoi diém phun GA, dén tylé
ddu qud, ning sudt qud ¢ ciy hong Viét Cmrng

Két qua bang 1 cho thiy, phun GA, nong d6 20-40 ppm
tai ca 3 thoi diém déu cho ty 1¢ déu qua cao hon dbi ching.
Tuy nhién, khi tang nong do GA, thi ty 1¢ dau qua o cay
hong Viét Cuong bat dau giam. Phun GA, nong do 40 ppm
cho ty 1& dau qua cao nhit & ca ba thoi dlem trude khi hoa
n6 10 ngay, khi hoa n6 r6 va sau khi hoa no 15 ngay, véi
cac gia tri 1an luot 14 15,9, 17,6 va 21,7%. Trong do, phun
o thoi dlem phun sau né hoa 15 ngay cho két qua cao nhét
(21,7%), s6 lidu & do tin cay 95%, khi taing nong do dén
ngudng 70 ppm, ty 1é dau qua thap hon ddi ching.

Bang 1. Anh hwéng cua thoi diém phun GA, dén ty 1é dau qua &
cay hong Viét Cwong.

Thoi diém phun GA,

Cong  Nong d GA,
thire (ppm) Phun trude khi hoa  Phun khi hoa né Phun sau né hoa
nd 10 ngay (%) 1 (%) 15 ngay (%)
1(BC) Phunnuécld 143 14,3 143
2 20 15,2 16,3 17,8
3 30 15,3 16,5 19,9
4 40 15,9 17,6 21,7
5 50 15,5 17,1 17,9
6 60 14,9 15,2 16,1
7 70 12,2 13,0 10,5
CV (%) 10,3 9,7 11,8
LSD,; L5 21 2,7
n



Két qua bang 2 cho thiy, ning suat qua co xu huong tdng
khi phun GA, ¢ nong do 20, 40 va 50 ppm, giam dan khi
phun ¢ nong do cao hon. Nong do GA, 40 va 50 ppm cho
két qua cao nhat lan luot 14 33,7 va 31,7 kg/cay (phun ¢ thoi
diém trudc no hoa 10 ngay; 37,3 va 37,1 kg/cay (thoi diém
hoa no rg); 40,5 va 38,2 kg/cay (thoi diém sau khi hoa no
10 15 ngay), ning suat qua dat gia tri thip nhét & cong thic
phun GA, 70 ppm thoi diém sau n6 hoa 15 ngay, su sai khac
0 do tin cay 95%.

Bang 2. Anh hwéng cua thoi diém phun GA, dén nang suat qua &
cay héng Viét Cwéng.

Ning sudt qua (kg/cay)
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vay co thé thay, sir dung ndng d6 chét kich thich sinh truong
noi chung, GA, noi riéng dé tang ty 1& dau qua phai can ctr
vao giong trong thong qua nhiing nghién ciru thuc nghiém
cu the Két qua thé hién ¢ bang 2 ciing cho thay, GA, phun
o nong do 40 ppm c6 tac dung t6t nhat dé nang cao nang
suat qua, nong do GA} lén dén 70 ppm lam giam dang ké
nang suat khi giam xudng thap hon so v6i dbi chimng khong
phun, diéu nay cho thiy nong do 70 ppm 1a khong phu hop
cho viéc phun dé nang cao ning suat qua trén cay hong Viét
Cuong.

Toém lai, st dung GA, ndng do 40 ppm & thoi diém sau
khi hoa n¢ 15 ngay c6 tac dung nang cao ty 1¢ déu qua, nang

Cong  Nongdj GA, : : : cao nang suat qua hong Viét Cudng va cho két qua cao nhat.
thire (ppm) Phun truwée khi hoa  Phun khi hoa né ro  Phun sau no
né 10 ngdy hoa 15 ngay 3.2. Anh hwo’ng ciia so lan phun GA, dén ty I¢ ddu
| (C) Phunmudeld 265 26,5 26,5 qud va ning sudt qud ¢ cdy hong Vigt Cu’ang
2 20 30,2 31,4 329 Dé tiép tuc nghién ciru tac dung cua viée b sung GA,
3 30 315 3.7 346 d6i voi nang suit va chit lugng qua hong Viét Cuong,
nhom nghlen ctru tién hanh thu nghiém so lan phun GA,
4 40 33,7 37,3 40,5
& cac nong do khac nhau, két qua dugc thé hién ¢ cac
5 50 31,7 37,1 38,2 bang 3-5.
6 60 30,6 30,9 317 Bang 3. Anh hwéng cia sb 1an phun GA, dén ty Ié dau qua & cay
7 70 29 245 29 hong Vigt Curomg.
CV (%) 7.8 92 7.9 . .. NongdpGA Phun 11an*  Phun 2 lin® Phun 3 lan®
Cong e ppm) () %) %)
0 0 0
LSD,, 25 27 32
- 1 (bC) Phun nudc 12 14,3 14,3 14,3
Theo cac tac gia L. V. Quang (1995) [3], P.V. Con (2004a) 2 20 152 16,8 18,8
[2], cay hong c6 kha nang dau qua kha cao nhung ty 1€ rung 30 153 175 215
qua tuong d6i 16n, nguyén nhan chi yéu la sy rung qué sinh A ) o o e
1y ¢6 thé 1én dén 97%... P.V. Con (2004a) [2] chi ra rang, g : :
rung qua sinh 1y & cay hong c¢6 hai dot rung chu yéu: lan 1 8 30 15,5 17,1 19,5
xdy ra tir khoang 15-20 ngay sau khi qua dugc hinh thanh 60 149 15,5 15,7
dugc coi 1a dot rung qua trim trong nhat; lan 2 vao khoang 7 70 12,2 11,4 10,6
thoi gian trude khi thu hoach 2-3 thang, tuy it nghiém trong ¢y (%) 10,3 124 13,7
hon nhung cling anh huéng dén ndng suat. Theo L.V. Tri  [qp L5 25 34

(1992) [7], H.M. Tan va cs (1993) [8], d¢ han ché viéc rung
qua c6 thé bd sung chat diéu hoa sinh truong nhu IAA, GA,
v6i chire nang han ché hoic ngan chan qua trinh hinh thanh
tang roi gitta dinh qua va cudng qua.

Trong nghién ctru nay, ching t61 phun GA; vao 3 thoi
diém khéc nhau, két qua cho thay, phun & thoi dlem sau khi
hoa no 15 ngay (nong d6 GA, 40 ppm) cho két qua tét nhat.
Nguyén nhan c6 thé 14 sau khl nd 15 ngay la thoi diém qua
da duoc hinh thanh va bat dau qua trinh rung qua sinh ly
lan 1, ting roi bat dau hinh thanh, ty 1¢ chat kich thich sinh
truong/chat ¢ ché sinh trudong giam manh, viée bd sung
GA, kip thoi dong nghia 1am ting tré lai ty 1& nay dan den
su h1nh thanh tang roi bi ngan can, qua khong bi ryung va tiép
tuc phat trlen P.V. Con (2004b) [9] cho rang, phun GA, cho
cay hong o nong d6 30 ppm cho kha nang déu qua cao, con
véi giong hong bién Bién, L.H. Dinh (2016) [10] ghl nhan
phun GA, nong d¢ 40 ppm dem lai két qua t6t nhat. Nhu

KHOA
&CONGHI\?GCI:-IE

67(5) 5.2025

05

a: Phun 1 1an vao théi didm truée khi hoa nd 10 ngay; °: Phun 2 lan
vao thoi diém trwdc khi hoa nd 10 ngay + khi hoa né ro; phun 3 lan
vao thoi diém truwdc khi hoa nd 10 ngay + khi hoa n& + sau khi hoa
n& 15 ngay; © Phun 1 l&n 14 coéng thic va két qua twong tw nhw
phun trwdc né hoa 10 ngay & bang 1.

V6i s6 liéu trinh bay & bang 3, chung t6i nhan thay: phun
GA, trong khoang nong d9 tir 20 dén 60 ppm cho ty 1¢ dau
qua cao hon so véi dbi chimg, nhung khi tang dén ndng do
70 ppm, ty 1€ dau qua gidm manh va thap hon so véi ddi
chung. Ty 1é ddu qua tang dan theo sb 1an phun, két qua cao
nhit & nhom cong thirc phun GA, 3 lan gdom: cong thirc 3
(30 ppm), cong thtrc 4 (40 ppm) va cong thuc 5 (50 ppm),
trong do cong thirc 4 (40 ppm) dat gia tri ty 1¢ dau qua cao
nhét (phun 1 1an dat 15,9%, phun 2 1an dat 19,6% va phun
3 lan dat 24,7%). Cong thirc c6 gia tri thdp nhat 1a phun 3
lan & nong do GA, 70 ppm, su sai khic c6 ¥ nghia ¢ d0 tin
cay 95%.
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Bang 4. Anh hwéng cua sé 1an phun GA, dén cac yéu té ciu thanh
néng suét giéng héng Viét Cwong.

Cong  Nong 4 GA Plrlun 11in Plvlun 2lin Pl'lun 31in

thic  (ppm) So qua/  Trong lwgng 8o qud/  Trong lwong  So qua/  Trong lwong
ciy qud (g/qud)  cdy qud (g/qud)  cdy qud (g/qud)

1(BC) Phunnuocla 1827 1450 18,7 1450 18,7 1450

2 20 2072 1457 229 1489 2290 1502

3 30 2152 1464 2381 1495 2492 1513

4 40 239 1505 256, 154,6 2883 1568

5 50 2136 1484 2456 1486 2483 150,6

6 60 2044 1497 2134 1467 1929 1477

7 70 166,6  143,6 1649 1437 1562 1428

CV (%) 10,3 7,9 97 6,9 114 87

LSD,, 10,5 33 159 41 11,6 49

05

Két qua bang 4 cho thiy, phun GA, nong do tur 20 dén
60 ppm c6 tac dung tich cuc dén cac yeu td cau thanh
ning suit, cac chi tiéu sd qua/cdy, khoi lugng qua déu
cao hon so v4i d6i chimg va ting dan theo s lan phun
voi muc do khac biét co y nghla thong ké. Cong thuc
4 (40 ppm) cho két qua cao nhat, dat gia tri 223,9 qué/
cay va 150,5 g/qua khi phun 1 l1an; dat 256,1 qua/ciy va
154,6 g/qua khi phun 2 lan; dat 288,3 qua/cay va 156,8
g/qua khi phun 3 lan. Tang ndng do GA, dén ngudng 70
ppm, s6 qua/ciy va khéi luong qua déu thap hon so véi
ddi chimg.
Bang 5. Anh hwéng cua s6 1an phun GA, dén nang suét qua giong
hong Viét Cwong.

Niing suiit qua (kg/cdy)

Cong ke Nong d) GA, (ppm) Phun I lin Phun 2 lin Phun 3 lin
1 (bC) Phun nude 13 26,5 26,5 26,5

2 20 30,2 33,2 34,4

3 30 31,5 35,6 37,7

4 40 33,7 39,6 45,2

5 50 31,7 36,5 37,4

6 60 30,6 31,3 28,5

7 70 23,9 23,7 23

CV (%) 89 10,5 11,7

LSD, 21 2,7 3,6

05

Nang sut qua cia cac cong thic co su khac biét so
véi dbi chimg (bang 5), trong do, cac cong thirc phun
GA, v6i nong do tur 20 dén 60 ppm cho nang suat qua
cao hon dang tin cdy ¢ murc 95% va ting dan theo so lan
phun, trong d6 coéng thirc 4 (40 ppm) cho ning suét cao
nhat (45,2 kg/cay), tiép theo 1a cong thuc 3 (30 ppm,
nang suit dat 37,7 kg/cdy) va cong thirc 5 (50 ppm, nang
suat dat 37,4 kg/cay). Tang noéng do6 GA, lén 70 ppm,
ning suat qua giam rd rét (1an lugt phun 1 2,31a23,9,
23,7 va 22,3 kg/cay).
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Céc két qué nghién ctru ctia nhiéu nha khoa hoc chi
ra ring, chat diéu hoa sinh truéng GA, c6 tac dung hai
mit, & ndng do phu hop, ching co tac dung kich thich
sinh trudng, giam sy rung hoa, rung qua, gitp phan chia
té bao dé hinh thanh 15¢ non, nhat 1a phat trién chiéu cao
cua cay [4, 11] con néundng do qua cao, GA, ¢6 tac dung
nhu mot chat e ché sinh truong lam cham, g1am sy hinh
thanh phat sinh 16c non, déng thoi 1am ting qué trinh
rung qué {rc ché qua trinh phat trién ctia qua lam qua nho
Va chat lugng kém [4, 5]. Bén canh do, st dung GA, voi
nong d6 phu hop gitp cai thién rd rét chat luong va ning
suit qua [12], 1am cham qua trinh chin (kéo dai khoang
30 ngay), bao toan mau sic, dudng chit va d6 cimg qua
khi bao quan trén cay [13].

Thuc té trong san xuét, mot sd nong ho ¢ Viét Nam
da su dung GA, phun ¢ ndng d6 cao dé diét va ngin chin
cac dot 19c vu dong trén cay vai, k¥ thuat nay da giup cay
vai ra nhiéu 16¢ va hoa trong vy xuan nam sau.

Két qua nghién ctru trinh bay & cac bang 3-5 phu hop
voi cdc nhan dinh trén day voi ngudng néng do dugc
coi 1a phi hop nim trong khoang tir 20 dén 60 ppm va
tac dong wc ché bat diu xay ra ¢ nong d6 70 ppm..
Viéc phun nhiéu lan (3 1an) cho két qua tét hon phun 1t
lan (1 va 2 lan) do b6 sung thuong xuyén sy thiéu hut
auxin trong cay, ngan can qua trinh hinh thanh té‘lng roi
(1a nguyén nhan cua rung qua) va giup qua sinh trudng
tdt hon (bang 3-5).

3.3. Anh hwdng ciia phun GA, dén m@t so chi tiéu
chit luwong giong hong Viét Cu’dng

Bang 6. Anh hwéng cta phun GA, dén mét sé chi tiéu chét lwong
qua & cay hdng Viét Cwong.

Cang thire phun (40 ppm)*

Chi tiéu pij Trwbckhi Khi - Saund i pruny Phm3 CV
i hoano10 hoano hoal5 A A LSD
ching X . | lan lan lan (%) 05
ngdy 0 ngay

Chitkho (%) 197 182 183 196 182 185 191 62 124
Dutngtong 149 145 142 153 145 143 141 51 144
50 (%)
e 039 041 047 052 041 046 046 S8 034
(mg/100 g)
Tanin (%) 036 051 048 041 051 049 045 51 017
PoBix(%) 158 154 157 150 154 152 149 49 021

d: két qua phan tich chi tiéu chat lwgng qua hdng Viét Cudng duoc lay
mau tir cac cong thirc phun GA, cho nang suét cao nhét la cong thirc
duoc khuyén cao ap dung trong san xuét: cu thé la két qua phun GA,
nong do 40 ppm & ca ndi dung 3.1 va 3.2.

Két qua bang 6 cho thdy, cac chi tiéu lién quan dén chat
luong giéng hong Viét Cudng khong co6 sy thay doi dang ké
khi sir dung GA, trong d6 chi tiéu ham lugng chit kho, tuy
c6 chut it bién dong (tr 18,2 den 19,7%) nhung sy sai khac
cling chi trong pham vi sai 56 (LSD=1,24).

L)



4. Két luan

1. Phun chat diéu tiét sinh truong GA, trong pham vi
ndng do tir 20 dén 60 ppm vao 1 trong 3 thorl diém: trudc no
hoa 10 ngay, khi hoa n¢ r va sau khi hoa no r¢ 15 ngay c6
tac dung lam tang ty 1¢ ddu qua va nang sut qua gidng hong
Viét Cudng, trong d6, ndng do 40 _ppm phun tai thoi diém
15 ngay sau khi hoa nd dem lai két qua tot nhat, ty 1¢ dau
qua dat 21,7%, ning suat qua dat 40,5 kg/ciy.

2. Trong khoang nong do GA, tr 20 den 60 ppm voi t01
da 3 1an ap dung, ty 1& dau qua va nang sut qua tang theo sd
lan phun, trong do GA, ndng do 40 ppm va phun 3 lan cho
két qua cao nhat (ty 1& dau qua 24,7%, s0 qua 288,3 qua/cay,
khéi lwong qua 156,8 g/qua, ning suat 45,2 kg/cy).

3. Phun GA, trong pham vi nong do tur 20 den 60 ppm
khong lam suy glam cac chi tiéu chit lugng qua giéng hong
Viét Cuong.
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QUY DINH VE BAI BAO DANG TAI TREN TAP CHI

Yéu cau chung

Bai béo glii dang trén Tap chi phai la bai bao nguyén thuy (chua dugc cong bd trude do). Tac gid khong dugc gli dang bai béo trén cac
tap chi khac cho dén khi c6 quyét dinh xét duyet clia Ban Bién tap.

Bai béo dai khong qua 10 trang (bao gbm ca bang biéu, ghi chu, tai liéu tham khao va phu lyc); font chii: Times New Roman; ¢ chif 13;
kh gidy A4, 1& trén 2 cm, I& dudi 2 cm, 16 trai 3 cm, 1& phai 2 cm.

Bai bao gli qua Hé théng gli bai tryc tuyén tai dia chi https:/b.vjst.vn/index.php/ban_b/about/submissions hodc c6 thé gl truc
tiép dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan CAu Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién td:
khoahocvacongnghevietnam @most.gov.vn.

CA4u tric cla cac loai bai bao khac nhau cé thé thay di tly theo loai hinh nghién ctiu va néi dung clia bai bao. Sau day la chi tiét cac
thanh phan chinh clia bai bao.

Ténbai bao

- Tén bai bao dugc V|et bang tleng Viét va ti€ng Anh, trén trang du cla bai béo, in dam, khdng gach chan hay viét nghiéng.

- Tén bai béo phai ngan gon, rd rang va phu hop véi ndi dung bai bao.

- Phia dudi tén bai b4o 1 tén tac gia khong viét chiic danh va hoc ham, hoc vi. N&u ¢é nhiéu tac gia 1am viéc & cac co quan khac nhau thi
tén tac gid dugc danh s6 ("2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét § cudi trang dau tién clia bai bao.

Khi liét ké co quan cong tac cla tac gia, can néu rd tén co quan va dia chi co quan (sd nha, tén dudng, phudng, quan, thanh phé, quéc
gia) béng tiéng Viét va ti€ng Anh.

Tom tit
Tom tt bang tiéng Viét va tiéng Anh (khoang 160-250 tif). Néu dugc myc dich, phuong phap nghién ctiu chinh, két qua nghién ciiu va két
lu&n chi y&u. Tu khoa béng ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhat 3 tii khoa). Chi sd phan loai (theo hudng dan).

1.Datvén dé/Dan nhap/Md dau

_ Dinh nghia van dé; tom qug van dé nghién cuiu da dugc cong bé trong va ngoai nudc, néu muc tiéu nghién ctu va giai thich sy lya chon
dé tai va myc tiéu nghién ctu dé thdy dugc tinh thdi sy, tinh khoa hoc va su can thiét clia van dé nghién cuu.

2. Dol tuong/VAt ligu va phuong phap nghién ciiu

Dai tugng nghién cuiu can trinh bay tiéu chuén lya chon, déc diém déi tugng nghién ciu.
Phuang phap nghlen cliu can néu rd cach tiép can nghién ctu, loai hinh nghlen ctu, phudng phap do Iudng, cong thic tinh ¢§ mau, phuong
phap x{ Iy 6 liéu, m ta ki cac ky thuat tién hanh trong nghién ctiu; cac quan diém, lap luan, y kién tranh luan, cac dn chiing...

3.Kétqud

Trinh bay day dd, khach quan céc két qua thu dugc sau nghién ctu, cac két qua nay phai phuc vu cho myc tiéu nghién ctu. Cac s6 liéu
phai chinh xac va khép véi nhau.

Phén két qua nghién cdu chi trinh bay céc két qua nghién cliu clia dé tai, khdng giai thich, so sanh va ban luan.
4.Banludn (phan nay cé thé gop vai phan két qua)

Chd yéu ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhan xét, danh gid mot cach khach quan céc két qua nghlen clu, c6 so sanh véi cac téc gia khac dé khéng dinh hoac phii dinh nhiing hiéu

biét da c6, qua dé néu dugc nhitng diém méi va déng gép clia dé tai. }

Du bao hudng nghién ciu ti€p va kha nang Ging dung céc két qua nghién clu vao thuc tién.
5. Kétluén

Néu két qua nghién ctu chli y&u clia dé tai ¢ tinh khai quat lién quan dén muyc tiéu nghién ctu, dé xuét cac vén dé tiép tuc nghién cuiu.
LG1 CAM ON (néu co)

Téc gia c&m on cac t6 chuic/ca nhan da tai trg kinh phi hodc hé trg cho nghién ciu.
Phu lue (néu co)

Ding tai bang s6 liéu, thong tin dé hé trg thém cho néi dung bai béo.
Chii thich va tai ligu tham khdo

Chi thich dugc dénh s theo thd tif xuat hién (22~ ) va dudc trinh bay ngay & cudi trang viét (footnote).

Cc tai liu tham khao dugc danh s6 theo thii ty xuat hién dé_chi dan chuing dugc trich dan & dau trong bai béo. S6 th( ty dugc danh trong
ngogc vuong, vi dy: [3] véi mot hogc [2, 5, 7-9] véi nhiéu s chi dan.

Luu y:

- Dai véi trich dn trong bai bao: tai lieu tham khao c6 nhiéu hon mét tac gid chi dé tén téc gia dau tién va cong sy, viét tat 1a cs, vi du: T.V.
Nguyen va cs (nam xuat ban) [th(f ty trong danh myc tai liéu tham khéo].

- D4i véi danh myc tai liéu tham khao cudi bai: tai liéu tham khéo bang tiéng Anh, céc tai liéu khong phai ti€ng Anh can dugc dich sang tiéng
Anh va chd thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai lidu tham khao 1a cac dudng link can b8 sung ngay truy cap.

Tac gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap(so) trang/so trang/trang dau-trang cudi (néu c6), s8 DOI (néu co),
URL (néu c6), ngay truy cap (ghi rd ngdn ngi nao néu khong phéi tai liéu bang tiéng Anh).

Téc gid: 1a tac gid/céc tac gia cla tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gid (chi viét tit dua Ién trudc) véi nhiing tai liéu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tli 4 tac gia trg I&n.

N&m xuét ban: ndm xuét ban cla tai liéu dugc tham kho, trich dan.

Tén tai liéu dugc trich dén: 1a tén bai bao, chudng/phan sach.. (chi viét hoa chii cai dau, trii tén riéng va sau d&u hai cham), viét trong
ngoac kép. .

Tén ngué‘n c6 thé Ia tén tap chi, tén sach, hay tén tai liéu gdc cla tai liéu dugc trich dn (phan nay dugc in nghiéng), viét hoa chii cai dau
tién clia mai tu chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hogc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang dau-trang cudi phan anh nai cu trd cla tai liéu dugc trich dén trong tai liéu nguon.

NEu c6 22 tai liéu tham khao do clng tac gia dau tién va cling nam cong ba, thi cac tai liéu tham khao nay can dugc danh dau a, b.. sau
nam xudt ban (vi dy: 1986a, 1986b...). ) )

Néu c6 mot s6 tai liéu tham khéo c6 cung 1 bai bao dugc trich dan cé s6 trang khac nhau thi can trich dan thém sé trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https:/b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.
Céc yéu cdu khac

- Bai viét khong dat yéu céu, Toa soan khong tra lai ban tho.

- Bai viét chi dugc dang khi phan bién nhan xét vé chat lugng bai bao dong y cho dang.

- Ban quyén: tac gia dong ¥ trao ban quyén bai viét (bao gom ca phéan tém tat) cho Ban Bién tap Tap chi.
Quy dinh nay ap dung tif ndm 2022 trd di.
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PHAN LOAI LINH VUC KHOA HOC

Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc

ky thuat va cong nghé

Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc

C4c linh vuc khac cta khoa hoc
y - dugc

Khoa hoc nény nghiép

Tréng trot

Chan nudi

Thay

Lam nghiép

Thay s&n

Cong nghé sinh hoc trong nong
nghiép, thly san

Céc linh vuc khac cta khoa hoc
noéng nghiép

Khoa hoc xa hoi va nhan van

Tam ly hoc

Kinh té€ va kinh doanh

Khoa hoc giao duc

Xa hoi hoc

Phap luat

Khoa hoc chinh tri

Pia Iy kinh t6 va x4 hoi

Théng tin dai chling va truyén théng
Lich st va khao ¢ hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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