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PINH LUQGNG PONG THOI RUTIN VA QUERCETIN-7-0-GLUCOSID
TRONG TRA HOA VANG BANG PHUONG PHAP UV-VIS

KET HQP MANG NO RON NHAN TAO (ANN)
Pham Thi Hién', Ta Thi Thio’, Nguyén Thi Hang', 6 Thi Ha', Biii Thi Bink’, Nguyén Thi Ha Ly"*
'Khoa Héa phan tich - Tiéu chudn, Vién Duwoc liéu;
’Khoa Héa hoc Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Nji;
’Khoa Duoc, Treong Dai hoc Y Dugc Thai Binh
*Email: nguyenthihaly.chem@gmail.com
(Nhén bai ngay 01 thang 3 nam 2023)
Tém tit

Trong nghien clru nay, chung t6i xay dung mot phuong phép phén tich dinh luong ddng thoi rutin va quercetin 7-O-glucosid
trong tra hoa vang dua trén dit liéu phd UV-VIS trong khoang tir 250-400 nm. Mau tra hoa vang dugc chiét bang hdn hop dung
moi methanol/nude (50/50 v/v), sau d6 phén tich dir li¢u pho UV-VIS va két hop phuong phaQ mang no ron nhan ta() (ANN).
Sau khi t6i wu hoa va lya chon duge mé hinh ANN phu hop, v6i 2 16p a an va 20 neuron trong mdi 16p an, céc gia tri R* thu dwoc
déu 16n hon 0,99. Phuong phiap UV-VIS/ANN dé xuat duoc ap dung dé phan tich ham luong rutin va quercetin 7-O-glucosid
trong 10 miu tra hoa vang. Két qua thu dugc twong dong véi két qua phan tich ham lwgng rutin va quercetin 7-O-glucosid bang
phuo’ng phap dbi chiéu HPLC-DAD. Phuong phap UV-VIS/ANN véi cac uu diém nhanh, don glan d9 chinh xac cao, phu hop
dé ap dung cho phan tich dinh lugng ddng thoi rutin va quercetin 7-O-glucosid trong mau tra hoa vang.

Tir khéa: Tra hoa vang, UV-VIS/ANN, Flavonoid, HPLC.

Summary
Simultaneous Quantification of Rutin and Quercetin-7-O-Glucoside in Camellia sp.
by UV-VIS Spectrophotometry and Artificial Neuronal Networks (ANN)

A simple method for the simultaneous determination of rutin and quercetin 7-O-glucoside contents in Camellia sp. was
reported. The method was based on the use of UV-VIS absorption in the range of 250-400 nm. Camellia sp. samples were
extracted with methanol/water (50/50, v/v); then the solutions were analyzed by spectroscopy combined artificial neuronal
networks (ANN) method. After callbratlon the ANN model with two hidden lavers and 20 neurons in the hidden layer had high
accuracy with correlation coefficients (R?) > 0.99. The UV-VIS/ANN proposed model was applied to analyze rutin and auercetin
7-O-glucoside contents in 10 samples of Camellia sp. The results are similar in comparison to those obtained employing the
reference method (HPLC-DAD). The proposed (UV-VIS/ANN) method is rapid, simple, and highly accurate and it facilitates
simultaneous determination of rutin and quercetin 7-O-glucoside contents in Camellia sp.

Keywords: Camellia sp., UV-VIS/ANN, Flavonoid, HPLC.

1. Dit vin dé

Tra hoa Vang (Yellow Camellia) la tén goi
chung cho cac loai ¢6 hoa mau vang, thugc chi
Tra (Camellta L) ho Che (Theaceae) Trén thé
gidi, chi nay cé khoang 120 loai, riéng ¢ Trung
Quoc c67910ai[1]. O Viét Nam, chi Camellia L.
6 45 loai, trong d6 c6 nhiéu loai duoc cong bd 1a
loai méi cho khoa hoc va dac hiru cua Viét Nam
[2]. Riéng 6 VQG Tam Dao da phat hién thay 7
lodi, noi day dugc coi la ving tap trung nhiéu
loai tra hoa vang & nudce ta [3]. Viéc sir dung cac

loai tra hoa Vang lam thudc & Viét Nam, vé co
ban méi dirng & von kinh nghiém cua ngu'm dan,
voi cong dung kich thich tiéu hda (14 nau nudc
uéng nhu nude Che), chira ly (ré)... Nam 2016,
nhom tac gia [4] da thu tic dung gdy doc té bao
trén in vitro dich chiét methanol tra hoa vang C.
chrysanthozdes thu hai tai Ba Tré&, Quang Ninh.
Két qua cho thay mau tra hoa vang nghién ctru co
tac dung wrc ché trung binh véi té bao ung thu gan
(Hep-G2), ung thu vi (MDA-BA-231) va ung
thu truc trang (SW 480), tic dung thap trén dong
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té bao ung thu da (SK-Mel 2) va ung thu phéi
(LU- 1) tac dung chong oxi hoa yéu trén mo hinh
don goc ty do DPPH.

Ve thanh phan héa hoc, tra hoa vang chira cac
nhém chat co loi cho sirc khoe nhu flavonoid,
saponin, polyphenol, amino acid va cac nguvén
t6 vi luong nhu Selen (Se). Gecmani (Ge), Kém
(Zn), Vanadi (V), Molypden (Mo). Mangan (Mn),
Kali (K) va cac vitamin B1, B2, C, E [5]. M6t s0
flavonoid da dugc phan lap tir 1a va hoa tra hoa
vang nhu: quercetin 7-O-glucosid, vitexin, rutin,
quercetin 3-O-f-D-glucopyranosid, quercetin 3'-
O-p-D- glucopyranos1d [5].[6]. Cho dén nay, cod
nhiéu nghlen cau vé phén tich, dianh gia ham
luorng mot sO thanh phan flavonoid trong tra hoa
vang bang phuong phap HPLC [7],[8], phu'ong
phap nay c6 uu diém la do chinh xac cao va c6
thé ap dung rong rdi & cac phong thi nghlem
Trong nghién ciru nay, chung t6i phat trién mot
phuorng phap méi st dung k¥ thuat UV-VIS két
hop mé6 hinh todn hoc mang notron nhan tao
(ANN) [11],[12] dé xac dinh dong thoi rutin va
quercetin 7-O-glucosid trong mot s6 miu tra hoa
vang thu ¢ Viét Nam.

2. Thue nghiém va phuong phap nghién ciru

2.1. Nguyen liéu

Nguyen liéu dung cho nghlen cuu la cac mau
hoa cua cdy tra hoa vang, gom tong so 10 miu,
ky hiéu tir M1 dén M10. Trong d6, mau M1 la
mau tra hoa Vang duoc thu tai Ba Ché, Quang
Ninh, dugc xac dinh tén khoa hoc la Camellia
euphlebia boi Trung tdim Tai nguyén dugc ligu,
Vién Dugc ligu. Cac mau con lai (M2-M10) la
cdc mau tra hoa vang duoc thu mua trén thi
truong (Camellza sp.). Mau M1 duge dung cho
nghién ciu thim dinh phwong phap bang
HPLC-DAD.

2.2. Chat chuan héa chat

Cac chat chuan dung trong nghién ciru gom:
rutin (viét tit: Ru, CAS: 153-18-4, s6 Lot:
CFS202202, d6 tinh khiét 98,0%) va quercertln
7-O-glucosid (viét tit: Qu, CAS: 491-50-9, s6
Lot: CFS202201, d6 tinh khiét 98 ,0%) dugc cung
cap boi hang Chemfaces (Trung Qudc).

Céac hoa chat dung cho phan tich HPLC va
UV-VIS cua_hang Merck; dung modi ding dé
chlet xuat mau déu dat yeu cau hda chat tinh
khlet phan tich (P.A.); nudc cit hai 1an da qua hé
théng deion,

2.3. T, htet bi, may mdc

Mot sb thlet bi chinh dung trong nghién ctru bao
gbm: hé thong quang phd hap thy phéan tr UV - Vis
1800 PC - Shimadzu (Nhat Ban) (S6 seri Al 14549)
dai budc song do 200-800 nm, cuvet thach anh cé
chiéu day lcm; Hé thdng sic ky long hiéu nang
cao HPLC cua hang Shimadzu (Nhat Ban) gom

bom LC-20AD, b ti€ém mau ty dong SIL-
20AHT, detector DAD, phin mém Labsolution.

24. Phu’O'ng phap nghlen cuu

2.4.1. Chuén bi mau:

Chuan bi mau thir: can chinh xac khoang 0,5¢g
bot miu tra hoa vang cho vao binh cau dung
tich 100ml, sau d6 thém 25 ml MeOH 50%.
Pun hdi luu trong 30 phut. Lam ngudi dén
nhiét do phong, loc gan ldy dich chiét, thém
20ml MeOH 50% vao ba duoc li€u, chiét hoi
luu tiép trong 30 phut, sau do dé ngu01 loc gan
lay dich chiét, gop toan bo dich chiét va loc qua
giay loc vao binh dinh mirc 50 ml, bd sung dén
vach mirc biang MeOH 50% thu duoc dung dich
mau thir. 3 . .

Chuén bj miu chuan Ru (hoic Qu) nong do
1000 pg/ml: can chinh xdc 5 mg chat chuan Ru
(hoac Qu), chuyén vao binh dinh muc 5 ml, hoa tan
bang MeOH 50% sau d6 dinh mirc den Vach muc
bang MeOH 50%. Céc dung dich chuén gbc duoc
bao quan ¢ nhiét do khoang 4°C trong 1o thiy tinh
sAm mau va dung trong vong mdt thang. Tr dung
dich chuén Ru (hoic Qu) nong do 1000 ug/ml
tién hanh pha loing bing MeOH 50% véi cac ty
1¢ pha loang khac nhau, thu dugc cac dung dich
chudn c6 nong ¢ nhé hon ding cho nghién ciru.

2.4.2. Phuong phiap HPLC-DAD dung lam
phuong phap dbi chiéu:

Diéu kién phan tich sic ky HPLC-DAD: Cot
Cis (5pm, 250 mm x 4,6 mm); Téc do dong: 0,8
mL/phut; Detector: DAD 254 nm; Nhiét do 1o
cot: 40°C; Pha dong gdm acetonitril va nude (0-
10 phat: 38%ACN; 10-30 phut: 38-45%ACN;
30-32 phat: 45-95%ACN; 32-44 phat: 95-
38%ACN; 44-52 phut: 38%ACN).

Tham dinh phuong phap phan tich: Qué trinh
thim dinh phuong phap phan tich duoc thuc hi¢n
theo huorng dan cla ICH, (va tham chiéu theo qui
dinh cia AOAC), bao gém cac danh gia: do dac
hiéu, tinh thich hop ctia hé théng, duong chuén,
gi61 han phat hi¢n va giéi han dinh luong, do lap
lai trong ngay va khac ngay, hiéu suat thu hoi
[91,[10].

2.4.3. Phu'ong phap UV-VIS/ANN:

Nghién ciru phuong phap UV-VIS/ANN dinh
luong dong thoi rutin va quercetin-7- O—gluc051d
trong mau tra hoa vang duoc thuc hién theo cac
budc nhu sau [11],[12]:

Budc 1: Chuan bi cac dung dich miu thir cia
10 mau tra hoa Vang theo qui trinh trong muc
24.1. Chuin bi cac miu thém chuan trén nén 3
mau thuc (Ml M5, M9) moi mau sé duoc thém
chuan Ru va Qu véi nong d6 Ru thém chuan tr 0
dén 1 ,31 pg/ml va nong do Qu thém chuan tir
0,96 dén 2,16pg/ml. Tong s6 dung dich sau khi
them chuan 1a 85 dung dich.
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Bude 2: Khdo sat tim ma tran co so dir liéu
cho phuong phdp UV-VIS/ANN: lya chon mé
hinh phu hop; khao séat cac thong s6 mang ANN
(sb neuron trong 1 16p va sd 16p an).

Buwée 3: Xay dung ma trén tin hiéu thém
chuan trén 85 dung dich da chuan bj ¢ budc 1
bang cach do phd UV-Vis cia céc dung dich
trong khoang budc song tir 250 - 400 nm, khoang
cach do 1 nm dé thu dwoc ma tran tin hiéu do hip

net = fitnet([nl n2...], 'trainFcn’);
net.trainParam.goal=0.0000000001 ;
net.trainParam.epochs = 3000;
net.trainParam.max_fail=10;
net.divideParam.trainRatio = 80/100;
net.divideParam.valRatio = 10/100;
net.divideParam.testRatio = 10/100;
net = train(net,Alearn’,Clearn’);

thu quang c6 kich thuéc 85x151 (v6i 85 dung
dich thém chuan va 151 _bude song). Tir ma trén
thém chuén nay, chia ngau nhién thanh 2 tép con,
trong d6 80% dung dé luyén mé hinh va 20% de
kiém tra mé hinh.

Budc 4: Xay dung mo6 hinh ANN dua trén ma
tran tin hiéu thém chuan trén phin mém Matlab
theo cau 1énh sau:

%Khai bdo sai 0 16i thléu
%Khai bdo sé buédc hoc 16i da

%Khai bdo so budc overfit chap nhdn

%Chia dir liéu thanh 3 phan

YoLuyén mang

%Vsi Alearn va Clearn lan luot la cdc ma tr@n tin hiéu ma ma trdn nong do luyén

Buéce S: Kiém tra d6 chinh xac ciia mé hinh
véi 10 mau Tra hoa vang da biét truéc ham luong
cac chét (bang phuong phap HPLC), tinh sai sb
ciia md hinh thong qua dai luong RMSE (cén béc
hai sai s6 toan phuong trung binh) va hé so R (hé
s6 trong quan).

2.4.4. Cong thic tinh két qua:

Ham lugng Ru va Qu trong miu thir dugc tinh
theo cong thirc sau:

Cx50x100x100
X (%)=

M x 10° x (100 - B)

Trong d6: X (%) la ham lugng cua chg‘it dinh
phan tuong ung; C 1a ndng do cua chét dinh
phan c6 trong dung dich mau thir (ug/ml) tinh
tr phuong trinh dudng chuin (ddi véi phuong
phap HPLC) va tinh dugc tir mé hinh UV-
VIS/ANN  (déi voi  phuong phap UV-
VIS/ANN); m la khéi lwong mau thir (g); B 1a
dd 4m ctia mau thir (%);

D¢ léch gir hai phuong phap HPLC-DAD
(a) va UV-VIS/ANN (b) dugc tinh theo cong
thure sau:

X"-X"

Xh

3. Két qué nghién ciru

3.1. Tham dinh phuwong phdap HPLC-DAD dinh
luvong dong thoi Ru va Qu trong tra hoa vang

3.1.1. b6 dac hiéu: i ;

Tién hanh cic miu: Ru chuan, Qu chuan,
mau tring (dung mdi MeOH 50%) va mau thi tra
hoa vang vai diéu kién phéan tich HPLC da trinh
bay & trén, sic ky d6 thu dugc nhu Hinh 1.

Do léch (%) = x 100

o |

Nl TR T

- B E £ -

So sinh phé UV cia Ru So sinh phé UV cia Qu_

Hinh 1. Sic ky d6 HPLC-DAD dénh gi4 do dic hiéu
cua phuong phap

Bing 1. Thong s pic ciia cac chit dinh phéan

Thong so Ru Qu
Thoi gian luu (tg, phit) 11,02 13,36
Rs 2,955 2,628
Tf 1,057 1,119
N 92418 99758
He¢ so chong pho UV 0,9997 0,9992

Két qua thu duoc cho thay tin hiéu pic cia Ru
va Qu cén d6i, sc nhon va tach tét trén nén miu
thyc. So sanh phé UV caa Ru va Qu trong miu
thir va mau chun (Hinh 1) cho thiy hé sé phu
hop dat trén 0,999, ching to phuong phéap phan
tich dat yéu cau vé do dac hiéu.

3.1.2. Xay dung duong chuén:

Chuan bi mot diy gébm dung dich Ru chuan c6
nong do tang dan tur 3,75 pg/ml dén 150 pg/ml va
Qu chuén co nong d6 tang dan tir 3,5 pg/ml dén
140 pg/ml r6i tién hanh phan tich HPLC voi cac
diéu kién nhu da trinh bay & trén. Két qua khao
sat sy twong quan gitra dién tich pic va néng do
dich Ru va Qu duoc trinh bay trong Hinh 2.
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Puong chuén ciia Ru va Qu

= 50416x - 41364
R " Re=09999

/
7 y=25831x - 22557
R?=0,9999,
0 50 100 150
Néng d6 (pg/ml)
*Ru *Qu

Hinh 2. Dudng chuén biéu dién mdi quan hé
gitra nong do Qu va Ru véi dién tich pic

3.1.3. Tinh thich hop cua h¢ thor}g

Két qua dugc danh gia thong qua gia tri RSD
(%) cua dién tich pic va thoi gian Iuu sau 6 lan phan
tich lap lai cing mot mau chudn Ru va Qu c6 nong
d6 1an luot 1a 7,5 pg/ml va 7 pg/ml. Ket qua dugc
trinh bay trong Bang 2. Bo léch chuan twong dbi
cua dién tich pic va thoi g1an Iuu déu nho hon 2%,
cho thay cac diéu kién sic ky da lua chon va hé¢
théng HPLC sir dung 1a phu hop dé phan tich dinh
lugng Ru va Qu trong Tra hoa vang.

3.1.4. Gidi han phat hién (LOD) va gioi han
dinh lugng (LOQ)

Phan tich mau thir da dugc xéc dinh nong do
Qu va Ru, sau d6 pha loang dan dén khi trén sic
ky d6 cua dung dich th, tai thoi g1an luu cua Qu
va Ru, xac dinh dugc ty 1¢ S/N=2-3 va S/N=9-11,
tir d6 tim dwoc LOD va LOQ. Két qua duoc rinh
bay trong Bang 2.

Bing 2. Két qua thim dinh phuong phap HPLC-DAD dinh lugng Ru va Qu trong tra hoa vang

. oe Két qua
TT Danh gia Ru Qu
1 Tinh thich hgp cua hé thong RSD (tg) = 0,11 % RSD (tg) =0,11 %
RSD (S) =0,99 % RSD (S)=1,72 %
2 Do lap lai trong ngay RSD (ham lugng %) = 1,66 % RSD (ham lugng %) = 1,23 %
D0 lap lai khac ngay RSD (ham lugng %) = 2,84 % RSD (ham lugng %) = 2,92 %
3 Hiéu suat thu hoi 95,94-104,31 % 97,25-103,49 %
4 LOD (pg/ml) 1,00 0,86
5 LOQ (pg/ml) 3,04 2,60

3.1.5. B¢ lap lai trong ngay va khac ngay

Do 1ap lai trong ngay: cén 6 1An mau ther M1
va chuyen vao 6 binh chiét khac nhau. Tién hanh
xur ly mau theo qui trinh muc 2.4.1 va phan tich
bang phuwong phap HPLC theo muc 2.4.2. Két
qua thu dugc danh gid do lap lai trong ngay cua
phuong phap.

_Do 1ap lai khac ngay: chuan bi lap lai 6 lan
mau thir M1 va chuyen vao 6 binh chiét khac
nhau. Tién hanh xtr ly miu theo qui trinh muc
2.4.1 va phan tich bang phuong phap HPLC theo
muc 2.4.2. Phén tich 13p lai 6 1an mau thur do. Két
qua thu duoc ctua 12 lan phén tich dung cho danh
gia d¢ lap lai khac ngay.

Keét qua dugc trinh bay trong Bang 2. Theo
AOAC, véi ham lugng hoat chat > 0,1% thi do
lap lai dat yéu cau khi RSD% < 3,7%. Ket qua
phan tich cho thy, cac gia tri do léch chuan lap
lai turong dbi (7oRSD) trong ngay va khac ngay
ctia Ru va Qu déu dat yéu cau. Nhu Vay phu‘ong
phap phan tich c¢6 d6 chum dat yéu cau ddi voi
Ru va Qu. . ‘

3.1.6. Hiéu suat thu hoi:

Do cac mau tra hoa vang dung trong nghién
ctru nay da dang (Camellia sp. ) va ¢6 ham lugng
dao dong trong khoang rong, vi vdy nhom
nghién ciru tién hanh danh gia hiéu suat thu hoi

trén tat ca cac mau (10 miu). Hiéu suét thu h01
va dugc xac dinh bang phuong phap thém chuén
¢ 3 mirc khoang 80%, 100% va 120% so vai
ham lugng cua Ru va Qu co trong mau tra hoa
vang d6. Phén tich mau thém chuan, mau khong
thém chudn, xac dinh luong chit chuén thém
vao tinh theo thuc nghlem So sanh g1a tri lugng
chat chudn thém vao theo ly thuyét va theo thuc
nghiém, xac dinh hiéu suat thu hdi. Két qua
dugc trinh bay trong Bang 2. Hiéu suat thu hoi
trung binh cua phuong phép dinh lugng Ru va
Qu trong 10 mau tra hoa vang dung trong
nghlen clru nay déu dat trong khoang 95-105%
theo yeu ciu cia AOAC, chitng té phuong phap
da xay dung c6 d6 diang cao.

3.2. Xay dung phu’ong phap UV-VIS-ANN dinh
leong dong thoi Ru va Qu trong tra hoa vang

3.2.1. Khdo sat Iya chon md hinh phu hop

Tién hanh do tin hi¢u cta chét chudn ctia Ru
va Qu & nong do 8 pg/ml trong khoang bude
song tir 200 - 800nm. Két qua thu duoc ¢ Hinh 3
cho thiy, hai chdt phan tich khong hdp thu anh
sang trong vung tur 450 dén 800 nm. Trong viung
pho tir 200 - 250 nm, tin hiéu d6 hap thy quang bi
nhleu va vugt qua khodng tin hi¢u gh1 nhan cua
thiét bi (>4) (H1nh 3C); hon nira, v6i dbi tuong
nghién ctru 1a cac hop chit ﬂavon01d vung pho
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200 - 250 nm khong xuat hién céc dinh hp thy
dac trung. Vi vay, trong nghién ciru nay, ching
t6i Iya chon vang phd UV 1a 250 400 nm.
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Hinh 3. Phé UV-VIS ciia cic c}lét chuin Ru va Qu (A), miu
thyc thém chuén theo ly thuyet va thyc t€ (B, C): B-trong
vung pho 250 - 450 nm; C-trong ving pho 200 - 450 nm.

Hinh 3A cho thdy phd tong cong (ly thuyet)
cua 2 chit (dwong mau tim) cho thdy trung véi
phd hén hop (duorng mau xanh 14) tic 1a tin hi¢u
do co tinh cong tinh nén cé thé phan tich dong
thoi bang mo hinh hoi quy da blen tuyen tinh.
Tuy nhién, khi thém chuén vao nén mau thyc thi
hai pho nay khong trung nhau do ¢6 dnh hudng
cua nén mau (Hinh 3B), vi vdy mo6 hinh hoi quy
da bién tuyen tinh 1a khong phu hop, va nhém
nghién ctru lya chon mé hinh may hoc bac cao,
st dung mang no ron nhan tao (Artificial
Neuronal Networks, ANN)

3.2.2. Khao sat thong sO mang ANN:

® Khao sat 6 neuron

Tién hanh thay d01 s6 nit mang (neuron) tang
dan tir 10 neuron dén 20 neuron, 30 neuron va 40
neuron. Két qua khdo sat s6 neuron trong mot 16p
thong qua hé s6 RMSE dugc trinh bay trong
Béang 3.

Bing 3. Anh huéng cua s6 neuron dén hé s6 RMSE

Chat phén tich 10 neuron 20 neuron 30 neuron 40 neuron
Qu RMSE 0,1047 0,0943 0,1012 0,1166
Ru RMSE 0,0647 0,0505 0,0516 0,0465

R 0,9931 0,9967 0,9973 0,9980

Két qua thu dugce cho thay hé s6 RMSE thu duge
tmg voi 20 neuron la thap nhat: 0,0943 d6i v6i Qu va
0,0505 déi véi Ru, hé sé tuong quan dat 0,9967,
chirng t6 Iyra chon so neuron Ia 20 Ia phu hop va dap
ung yéu cau do chinh x4c ctia phuong phap phan tich.

e Khdo sdt s6 lop an

Sau khi khao sét sé neuron téi wu (20 neuron)
khao sat sy thay d6i cia RMSE khi dbi s6 16p én.
Két qua trinh bay trong Bang 4.

Bing 4. Khao st anh huong cua sd 16p an dén hé s6 RMSE

Chit phan tich 2 16p 516p 10 16p 15 16p
Qu RMSE 0,0943 0,0988 0,1108 0,1051
Ru RMSE 0,0505 0,0664 0,1669 0,1355

R 0,9967 0,9967 0,9797 0,9907

Két qua thu dugc cho thdy g voi s6 16p a an
la 2, h¢ s6 RMSE la thip nht: 10,0505 dbi voi
Ru va 0,0943 d6i v6i Qu, hé so R dat 0,9967.
Tu d6, lga chon cac thong so cho mo hinh
ANN Ia 20 neuron va so 16p 4n 1a 2 s& cho ra
RMSE t6i wu nhit.

3.3.3. Danh gia d¢ ding cua phuong phap
UV-VIS/ANN bang phuong phéap thém chuan

M3u thém chuéin duge chuén bi bang cach
ldy chinh x4ac 1 ml mau thir va thém chat chuan
Ru va Qu ¢ 3 mac: 0,5 ml; 1,0 ml; 1,5 ml dung
dich chuan Ru va Qu c6 cé nong do 20 pg/ml.
Sau d6, tién hanh dinh mic bing nudc trong
binh dinh mirc 25ml. Maiu khong thém chuan
duoc chuén bi bang cach 1ay chinh xac 1,0 ml
mAu thir va tién hanh dinh mic bing nudc
trong binh dinh mrc 25ml.

Dinh lugng Ru va Qu trong méu thém chuén
va mau khong thém chuan bing phuong phap
UV-VIS/ANN, tir d6 xac dinh hi€u suat thu héi
cua phuorng phap Higu suat thu hdi trung binh
d6i voi Ru va Qu dat lan luot trong khoing
93,08-104,49% va 90,56-102,39%, ching to
phuong phap da xay dung c6 do dl'mg cao.

3.4. Xdc dinh ham luong Ru va Qu trong cdc
mau tra hoa vang bang phuwong phdp UV-
VIS/ANN va HPLC-DAD

Tién hanh phan tich 10 dich chiét tir 10 mau
tra hoa Vang biang hai phwong phiap UV-
VIS/ANN va HPLC-DAD. Sau khi phan tich,
thu nhin dir li¢u va tinh todn, xac dinh ham
lugng Ru va Qu c6 trong 10 mau tra hoa Vang
Két qua thu dugc trinh bay trong Hinh 4 va
Bang 5.
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Hinh 4. Dit liéu md hinh huén luyén cia ANN

Bang 5. Ham lugng Ru va Qu trong cac mau tra hoa vang bing phuong phap UV-VIS/ANN va HPLC-DAD

Ru Qu
Tgn m(g) Ham lugng Ham luo'ng e ‘le_:ch g Ham lurgng Ham llr(mg by _lgch g
mau (%) (%)P hai phuong (%)* (%)P hai phwong
phap (%) phép (%)
M1 0,5004 0,19311 0,19310 0,004 0,12317 0,12240 0,627
M2 0,5001 KPH KPH - 0,54610 0,54606 0,007
M3 0,4996 KPH KPH - 0,54253 0,54261 0,015
M4 0,5001 KPH KPH - 0,39933 0,39834 0,201
M5 0,5004 KPH KPH - 0,39201 0,39149 0,129
M6 0,5004 KPH KPH - 0,29913 0,29925 0,042
M7 0,5003 KPH KPH - 0,41105 0,41287 0,441
M8 0,4998 0,04111 0,04113 0,042 0,15550 0,15536 0,093
M9 0,5001 0,03436 0,03432 0,129 0,12234 0,12194 0,327
M10 0,4999 0,21734 0,21733 0,031 0,08949 0,08780 1,887
R 0,9976 0,9976
RMSE (%) 0,0875 0,0418

a-két qua phan tich bang phwong phap HPLC-DAD; b- két qua phan tich bang phwong phdp UV-VIS-ANN; a va b duoc
lay 5 chit so0 co nghla sau dau phdy dé thé hién su khdc biét giita hai két qua; KPH: khong phdt hién; -: khong xdac dinh; R-hé
$6 twong quan ciia mé hinh; RMSE-sai s6 toan phuong trung binh.

Hé sb tugng quan cua mo hinh 1a 0,9976 (>
0,99), sai sO toan phuong trung binh RMSE
nho, chung to mo6 hinh huan luyén nay phu hop
dé xac dinh dong thoi Ru va Qu trong mau tra
hoa Vang So sanh két qua phan tich ham 1u'0ng
Ru va Qu bang phuong phap UV-VIS/ANN va
phuong phap HPLC-DAD, d¢ léch glua cac két
qua thu dugc déu nho horn 2%, diéu nay chirng
to phuong phap UV-VIS/ANN dinh luorng
ddng thoi Ru va Qu trong miu tra hoa vang c6
do chinh xac cao.

Phuong phap HPLC-UV hodac HPLC-DAD la
cac phuong phap phé bién thudong dugc ap dung
dé phan tich dong thoi cac flavonoid trong tra
hoa vang (Camellia sp.). Cac phuong phap nay
co nhung uu diém nhat dinh nhu do chinh xac
cao va c6 thé dinh lugng riéng 1¢ tirng chat trong
khi phuong phap UV-VIS chi phu hop de phan

tich ca nhém chat, khong thé dinh lugng riéng 1é
tung chat Tuy nhién, cic phuong phap HPLC
doi hoi can co trang thiét bi phan tich hién dai va
khé ap dung tai hién truong (ta1 diém thu mau).
Ngay nay, viéc Urng dung may hoc (Machine
learnmg) trong hoa hoc ngay cang phat trién,
cung voi sy ra doi cua cac thiet bi cam tay (vi du
nhu miay do UV-VIS cAm tay), viéc ap dung
phuong phap két hop UV-VIS va cac m6 hinh
toan hoc aé giai quyet cac bai toan dinh hrong
dong thoi nhleu chat dugc nghién clru va ap
dung trén nhiéu doi tuong. Phuong phap UV-
VIS/ANN thuong dugc mg dung dé xac dinh
ddng thoi hai hodc nhiéu chat c6 cung tinh chit
quang hoc [11]. So v¢i cac phuong phéap khac,
UV-VIS/ANN c¢6 nhiéu wu dlem nhu don gian,
nhanh, chi phi thip va c6 thé ap dung dé phan
tich mau tai hién trudng. Theo tra ciru tai liéu,
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trén thé gioi, chua c6 nghlen ctru vé phuong
phiap UV-VIS két horp mo hinh todn hoc dé dinh
lrong dong thoi cac chat trong tra hoa vang
(Camellia sp.), da co6 nhiéu nghién ctru ap dung
UV-VIS/ANN dé phén tich trén cac déi tuong
khac [12]. Trong nghién ctru nay, ching toi da
phat triéen mot phuong phiap moi st dung ky
thuat UV-VIS/ANN dé phan tich dinh lugng
dong thoi rutin va quercetin 7-O-glucosid trong
mau tra hoa vang thu tai Vié¢t Nam. Pay la
nghién ctru dau tién & Viét Nam xac dinh dong
thoi Ru va Qu trong hoa clia tra hoa vang bing

4. Két ludn

Trong nghlen clru nay, ching toi da phat trién
mdt phuong phap UV-VIS két hgp mang no ron
nhan tao (ANN) dé phan tich dinh lucrng dong
thoi Ru va Qu trong tra hoa vang. Véi mo hinh
ANN 20 neuron va 2 16p an, phuong phap UV-
VIS/ANN ép dung dé phan t1ch Ru va Qu trong
tra hoa vang c6 hiéu suat thu hdi cao, hé sb tuong
quan 13 0,9976; sai s6 toan phuong trung binh thé
hién kha nang du doéan nong do rutin va quercetln
7-0-glucosid trong mau hoa ctia tra hoa vang lin
luot 1a 0,0418 va 0,0875. Phuong phap UV-

VIS/ANN dugc ap dung dé phén tich ham luorng
rutin va quercetin 7-O-glucosid trong 10 mau tra
hoa vang. Két qua thu duoc tuong dong voi két
qua phén tich ham lugng rutin va quercetin 7-O-
glucosid bang phwong phap dbi chiéu HPLC.

ky thudt do quang phd hip thu phan tir két hop
v0i thudt todn ANN. Trong twong lai, mé hinh
c6 thé phat trién bang cach két hop v0i cac thuat
toan khdc va m& rong tap dir liéu dé tang do
chinh xac cua mo hinh.

Tai liéu tham khao

1. L€ Nguyét Hai Ninh (2017), Nghién ciru phén loai chi Camellia L. Thudc ho Che - Theaceae & Viét Nam, Luan 4n TS
Sinh hoc Thuc vat, Truong DHKHTN, PHQOG Ha Néi. 2. Nguyén Tién Ban (chu blen) (2003), Danh luc cac loai thuc vat
Viet Nam, T 11, NXB Nong nghiép, Ha N¢i. 3. DS Vian Tuan (2015), Mét sb két qua bao ton hai loai tra hoa vang tam dao
(Camellia tamdaoenszs Hakoda et th) va Tra vang pétélo (Camellza petelotu (Merr) Sealy), thudc chi Che (Camellia L.)
tai VQG Tam Dao. Tuvén tdp bao cdo khoa hoc Héi nghi KH toan quoc vé Sinh thdi va Tai nguvén Sinh vat lan thir 6, 1791-
1797. 4. Hoang Quynh Hoa, Tran Van On, Nghiém Pic Trong, Pham Thi Linh Giang, Ngé Thi Thao. D3 Thi Thao (2016),
Pic diém thuc vét va mét s tic dung sinh hoc in vitro cia mét loai tra hoa vang thu hai tai huyén Ba Ché, tinh Quang Ninh,
Tap chi Nghién citu duwgc Thong tin thuée, S6 4+5. 5. Nguyén Kim Bich, Nguyen Tap, Tran Ninh (2007), Budc dau khado sét
thanh phan héa hoc ctia mét s6 loai tra hoa vang (Camellia sp.) & Viét Nam, Tuvén tdp bdo cdo KH. Hoi thao Oudc té vé tra
hoa vang lan thir hai; Tam Pao, Vinh Phuc, Viét Nam, 25/1/2007. 6. Lin J. N., Lin H. Y., Yang N. S., Li Y. H., Lee M. R.,

Chuang C. H., Way T. D. (2013), Chemical constituents and anticancer activity of vellow camellias against MDA-MB-231
human breast cancer cells, Journal of agricultural and food chemistry, 61(40), 9638-9644. 7. Diang Quang Bich, Dang Quang
Hung, Tran Vin Cao, Hoang Nguyén Viét Hoa (2021), Ham lugng mét sé hop chat c¢6 hoat tinh sinh hoc trong 14 va nu hoa
cay tra hoa vang (Camellia chrysanthoides) thu thap tai Quang Ninh, Tap chi Nong nghiép va phdat trién Nong thén, Ky 142 -
thang 2/2021, 46-54. 8. Pang Quang Bich, Nguyén Thi Phuong Thao Nguyén Van Pha, Ninh Thi Thao, Hoang Hai Ha, Vi
Thi Hai Ha, Doan Thi Thu Ha, Nguyén Thi Thuy Linh, Dinh Trudng Son (2017), Panh gia da dang ngmon gen 25 mau tra
hoa vang (Camellia spp.) thu thap tai Quang Ninh bang chi thi RADP va ISSR, Tap chi khoa hoc néng nghiép Viét Nam,
15(8), 1077-1092. 9. ICH (1996), Validation of Analytical Procedures: Text and methodology, /ICH Hamonised Tripartite
Guideline. 10. AOAC International (2013), Guidelines for Dietary Supplements and Botanicals, 404C Offical. 11. Tran Thi
Hue Tran Thity Dung, Ta Thi Thdo, Nguyén Van Ri (2019)(, Dinh luong ddng thoi caffein, theobromln theophylin trong ché
bang phuong phap quang phd hap thu phan tir két hop voi hoi quy da bién, Tap chi Phdn tich Hoa, Ly va Sinh hoc, 24(1), 192
- 196. 12. Khanchi A. R., Mahani M. K., Hajihosseini M. » Maragheh M. G., Chaloosi M., and Bani F. (2007), Simultaneous
spectrophotometric determination of caffeine and theobromine in Iranian tea by artificial neural networks and its comparison
with PLS, Food Chemistry, 103(3), 1062-1068.

Tap chi Duwoc liéu, tdp 28, s6 5/2023 (T rang 298 - 303)

TAC DUNG CHONG VIEM Cl’JA CAO CHIET ETHANOL
DAY DPAU XUONG TREN MO HINH VIEM MAN
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Tém tit

Day dau xuong dugc ding trong dan gian dé chira cac bénh thép khép, té bai, dau minh may, bong gan trat khorp Nghién
clru nay dugc tién hanh nhim danh gia tac dung ciia cao chlet ethanol day dau Xuong (DDX) trong viéc trc ché san sinh nitric

oxid (NO) géy bai lipopolysaccharide (LPS) trén dong té bao RAW 264.7; danh gxa tac dung chong viém man trén mo hinh
chudt nhit tring gay u hat thuc nghiém bing bong tim carrageenan 1% va danh gia tac dung chdng viém khép dang thép trén
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