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XAY DUNG PHUONG PHAP PINH LUONG FLAVONOID TOAN PHAN
TRONG DICH CHIET LA VOI (CLEISTOCALYX OPERCULATUS)
BANG QUANG PHO UV-VIS
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Tém tit

Mouc tiéu: Xay dyng va tham dinh quy trinh dinh lwong flavonoid toan phan
tinh theo quercetin bang phuong phap quang phd UV-Vis véi thude thir tao phirc
AICly. Déi twgng va phwong phdp: La vi thu hai tai Thira Thién Hué vao thing
8/2021. Pinh lugng flavonoid toan phan bang phuong phip do quang duwa trén
phan tng tao mau véi thude thir AlCl;, tham dinh phuong phdp dinh lugng theo
huéng dan cia AOAC. Két qud: Xay dung phuong phap dinh luong flavonoid
toan phan trong 14 v6i phit hop véi hé théng quang phd UV-Vis ¢6 d6 ding cao
v6i ty 18 % chét chuan tim lai tir 99,20 - 102,93%, do léch chuan twong d6i
(RSD) < 2% va tinh chinh xdc cao. Ham lugng flavonoid toan phén cua 14 voi
dugce xdc dinh bang phuong phdp di xdy dung 1a 8,34 + 0,12 mg/g tinh theo
quercetin. Két ludn: D xiy dung va thdm dinh duoc phuong phdp dinh lugng
flavonoid toan phan trong 14 vdi bang quang phd UV-Vis.

* Tir khéa: Cleistocalyx operculatus; Flavonoid toan phan; UV-Vis.

SPECTROPHOTOMETRIC DETERMINATION OF FLAVONOID
CONTENT IN LEAVES OF CLEISTOCALYX OPERCULATUS

Summary

Objectives: To develop and validate a quantitative analysis method of total
flavonoids in the leaves of Cleistocalyx operculatus using UV-Vis method.
Subjects and methods: Leaves of Cleistocalyx operculatus were collected in
Thua Thien Hue province in August 2021. Determining total flavonoids using a
colorimetric method based on the reaction between flavonoids and AlCl; reagent
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and validating this procedure according to AOAC guidelines. Results: The
quantitative analysis was performed by reaction between total flavonoids and
AICl; reagent with a detective wavelength of 430 nm. Intra-day and inter- day
precision tests showed the RSD < 2% and desirable accuracy (recovery 99.2 -
102.93%). The total flavonoid content of the leaves is 8.34 = 0.12 mg quercetin
equivalent/g dry weight of plant material. Conclusion: The quantitative analysis
method of total flavonoids from Cleistocalyx operculatus leaves using the

colorimetric method was validated.

* Keywords: Cleistocalyx operculatus; Total flavonoids; UV-Vis.

PAT VAN PE

Ciy vbi c6 tén khoa hoc Ia
Cleistocalyx operculatus, thudc ho Sim
(Myrtaceae). Véi da duogc biét dén tur
rat 14u doi, phan bd rong khip Trung
Quéc, Viét Nam va mot s6 nude nhiét
d6i khdc. O Viét Nam, cdy thudng moc
hoang hodc dugc trong & khap céc
ving qué thuoc dong bang Bic va
Trung bd dé 1iy 14, nu hoa lam tra
uéng va 1am thudc [1]. Pa c6 mot sb
nghi€n cuu trong va ngoai nudc bao
cdo vé thanh phan héa hoc ciing nhu
hoat tinh sinh hoc cua loai nay. Trong
do, flavonoid da dugc ching minh la
thanh phﬁn héa hoc chinh dem lai tac
dung sinh hoc quan trong cho dugc
li¢u nay [5, 7, 10]. Viéc phan tich ham
lugng cdc thanh phan chinh trong
nguyén li¢u thd la mdt budc quan
trong, thiét yéu dé danh gid chat luong
nguyén liéu, cling nhu dam bdo tinh an
toan va hiéu qua cua viéc su dung
dugc liéu trong diéu tri.
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Hién nay, trén thé giéi va trong
nuéc c6 khd nhiéu nghién ctu vé st
dung phuong phdp quang phdé UV-Vis
dé dinh lugng flavonoid toan phf?ln
trong dugc liéu [6, 8, 10, 11]. Dugc
dién Viét Nam V, chuyén luan 14 voi
chua c6 ndi dung dinh luong
flavonoid. Do d6, nghién ctru duoc tién
hanh nhim: Xdy dung phwong phdp
dinh lwong flavonoid toan phan trong
dich chiét ld voi bang quang pho
UV-Vis, gbp phan kiém sodt chdt

luong dwoc liéu nay.

POI TUQONG VA PHUONG PHAP

NGHIEN CUU

1. P6i twong nghién ciru
L4d vbi duogc thu hdi vao thdng
8/2021 tai huyén Huong Tra, tinh Thtra
Thién Hué. Mau dugc dinh danh boi
TS. Vi Tién Chinh, Vién Han 1am
Khoa hgoc va Cdng nghé Viét Nam.
Mau tiéu ban (CO-01) duoc luu tai
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phong Thuc vat cua khoa Duoc,
truong Pai hoc Y Duoc Hué. Mau sau
khi thu hdi dugc sdy khd & 50'C, sau
do6 xay tho, dung lam nguyén li€u cho
qud trinh chiét xuat.

2. Héa chit, thiét bi

* Chdt doi chiéu: Quercetin - Sigma
ham Iuong 98% (CAS:6151-25-3,
EC:204-187-1). Nudc cat 2 1an va céc
dung mdi hitu co khic dat tiéu chuan
tinh khiét phan tich.

* Thiét bi: May quang pho ké UV-
Vis Shimazdu V630 (Nhat), bé siéu 4m
Elmasonic ST00H (Ptrc), can phan tich
Mettler Toledo (Thuy Si), micropipet
100 ul, 200 ul, 1000 ul Labnet (M¥)
va céac dung cu thuy tinh khac.

3. Phuwong phap nghién ciru

* Xdc dinh budc song hdp thu quang
cuc dai:

Pha dung dich chuan cé nong do
thich hop. Tién hanh phan tng tao
phirc véi thude thir AICL;. Mau triang 1a
dung dich tuong tu nhung khong cé
thudc thir AICl; 5%. Sau d6 quét phd
tir 400 - 600 nm. Tim cuc dai hap thy.

* Phuwong phdp chiét xudt dwge lidu:

Thim do dung modi chiét: Ethanol,
ethanol 80%, methanol, methanol 80%.
Khio sdt nhiét d6 chiét: 30°C, 40°C,
50°C, 60°C.

Khao sit thoi gian chiét: 15 phdt,
30 phdt, 45 phdt, 60 phdt, 75 phut,
90 phuit.

Khao sét ty 1€ nguyén liéu: Dung moi
chiét (g/mL): 1:20, 1:25, 1:30, 1:35, 1:40.

Tai mdi budc thi nghiém, thay doi
gid tri cua yéu t6 can khao sit va cd
dinh thong s6 cta cic yéu td con lai.
Mdi thi nghiém duoc lap lai 3 lan.
Tinh ham luong flavonoid toan phan
thu duogc dé xdc dinh diéu kién t6i wu
chiét flavonoid toan phan tir 14 véi.

* Xay dung quy trinh dinh luong
flavonoid trong dich chiét ld véi bang
phwong phdp quang phé UV-Vis sau
khi tao phirc voi AlCl5:

Tién hanh chiét xuat véi diéu kién
ti wu da xdc dinh, loc léy dich chiét dé
1am mau thir nghién ciru.

Ham lugng flavonoid toan phan dugc
xéc dinh bang phuong phép quang phd
sau khi tao phuc voi AICI; [2].

Lay chinh xdc 1 mL dich chiét da
pha lodng & ndéng d6 thich hop tron voi
0,5 mL AICI; va 0,5 mL nuéc trong
éng falcon. Hon hop duoc lic déu va
cho phan trng trong 10 phut ¢ nhiét do
phong, sau dé6 dem do & budc séng 430
nm, st dung mdy quang phd ké. Két
qué duoc thé hién boi miligam quercetin
twong duong (mg QE)/g dugc liéu kho.
Cdch tién hanh m3u chuén va cdc mau
thir 12 twong tu nhau, mau tring 1a
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dung dich twong ung véi timg mau do
nhung khong cé thude thir AlCl; 5%.
MBOi thi nghiém lip lai 3 1an dé tinh gid
tri trung binh. Str dung chat ddi chiéu
dé xay dung duong tuyén tinh Ia
quercetin.

Ham luong flavonoid toan phan
(TFC) dugc tinh theo cong thic sau:

CukxV
1000= m

TFC =

*Trong do:

TFC: Ham Iluong flavonoid toan
phan (mg QE/g duoc liéu).

C: Nong do mau thir tinh tir duong
chuén quercetin (ug/mL).

k: Hé s6 pha lodng.

m: Khdi lugng duogc lidu (g).

V: Thé tich dich chiét mu thir tién
hanh phan irng dinh lugng (mL).

* Tham dinh quy trinh dinh lirong:

Tham dinh theo quy dinh cua
AOAC [3] cac chi tiéu sau: Tinh thich
hop hé théng, tinh tuyén tinh, do ding,
do chinh xdc va ung dung dé xéc dinh
ham lugng flavonoid trong dich chiét
14 véi.

- Tinh thich hop hé théng: Pha dung
dich chuén c6 néng do thich hop. Tién
hanh phan tng véi AICL Do do hap
thu quang tai budc song 430 nm. Thyc
hién 1ap lai 6 1an. X4c dinh d6 hap thy
quang trung binh va RSD.
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Yéu cau: RSD thoa min yéu cau
cua AOAC.

- Tinh tuyén tinh: Trén mot diy
dung dich chuan c6 noéng d6 thich hop.
X4y dung phwong trinh hoi quy biéu
dién su phu thudc tuyén tinh gitra néng
d6 va do hép thu.

Yéu cau: R” > 0,98.

- bo ding: St dung phuong phdp
thém chuan, sau d6 xdc dinh do thu hoi.

+ Ty 1& % tim lai chuan dugc xédc
dinh theo cong thuc:

+ Ty 16 % tim lai = (kh6i lugng
chuan tim lai/ khdi luong chuin thém
vao) X 100

Yéu cau: Ty 1& % tim lai thoa man
yéu cau cia AOAC.

- b6 chinh x4c:

+ Do chinh xdc trong ngay: Tir 6 1an
can duoc liéu, tién hanh chiét xuit va
thyc hién phan Ung tao phuc riéng I¢.
Xac dinh n6ng do theo duong chuin
cia mau. Tinh ham luong flavonoid
toan phan va RSD.

+ Do chinh xdc khac ngay: Tu 6
mau duge liéu, tién hanh chiét xuét
theo diéu kién da xdc dinh va thuc hién
phan Ung tao phic & ngay khéac. Xac
dinh néng do theo duong chuan cua
mau. Tinh ham lugng flavonoid toan
phan va RSD khi tién hanh & 2 ngay.

Yéu cau: RSD thoa mén yéu ciu cia
AOAC.
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KET QUA NGHIEN CUU VA BAN LUAN
1. X4c dinh cuc dai hap thu
Pha dung dich chuin quercetin ndng d6 7,5 pg/mL, tién hanh phan tng tao

phirc v6i AICl5, quét phd trong viing budce séng 400 - 600 nm thu duoc két qua
nhu hinh 1.

430 nm 0.263381

03 =
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; 1 L | 1
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Hinh 1: Hinh anh cyc dai hap thu ctia quercetin.

Quercetin c6 cuc dai hép thu tai budc séng 430 nm nén str dung budc song
nay trong cic budc nghién ctru.

2. Xay dung phwong phap chiét xuit flavonoid trong dworc lidu 14 voi

a. Anh huéng cua dung moi

Diéu kién chiét xuat: Chiét siéu 4m & 50°C, trong thoi gian 60 phdt; ty 16
nguyén liéu: Dung méi 1a 1:40. Chiing t6i tién hanh khao sét cac dung moi chiét
mau khdc nhau 13 methanol, methanol 80%, ethanol va ethanol 80%. Danh gi4
ham lwong flavonoid toan phan chiét xuit dugc ddi véi mdi loai dung méi.
Két qua dugc trinh bay trong bang 1.
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Bang 1: Két qua anh huong ctia dung moi dén ham luong flavonoid.

Dung moi TFC (mg/g)
MeOH 5,10+ 0,05
MeOH 80% 4,76 £ 0,05
EtOH 4,73 £ 0,04
EtOH 80% 4,54 £ 0,05

Dung mdi déng vai trd rat quan trong trong qud trinh chiét xuat. Dung méi hoa
tan tot hoat chat s& nang cao dugc hi¢u sut chiét. Tuy vao dg phan cuc ctua hop
chat ma lua chon duoc loai dung mdi thich hgp. Két qua nghién ctru cho théy,
methanol 12 dung méi tdi wru dé chiét xuat flavonoid trong 14 voi.

b. Anh hudng cua thoi gian chiét

St dung methanol 1am dung méi chiét xuét, chiét siéu 4m ¢ 50°C; ty 1& nguyén
liéu: Dung mdi 1:40, tién hanh khao sdt cdc mirc thoi gian chiét xuét khdc nhau.
Két qua trinh bay & bang 2.

Bang 2: Két qua anh hudng cta thoi gian chiét dén ham lugng flavonoid.

Thoi gian (phit) TFC (mg/g)
15 2,92 +0,05
30 4,04+0,10
45 5,02 0,04
60 5,27 +0.01
75 6,17 0,07
90 4,49 + 0,04

Thoi gian chiét phy thudc vao nguyén lidu, dung médi va nhiét d6 chiét. Khi
thoi gian cang dai thi hiéu suét chiét cang cao. Tuy nhién, dén mot ngudng thoi
gian nhit dinh dbi v6i phuong phdp chiét siéu Am thi viéc ting thoi gian chiét
khong 1am ting hiéu suét chiét ma thay vio d6 ham lugng hoat chit c6 thé giam
xudng. Ly do c6 thé 12 dudi tic dung cta cuong do séng siéu 4m trong mot thoi
gian dai, mot s flavonoid c6 céu tric héa hoc yéu s& bi dit giy. Két qua nghién
ctru cho thdy, 75 phiit 12 thoi gian thich hop dé chiét xuit flavonoid trong 14 voi.
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c. Anh huéng cua ty 18 dugc liéu: Dung moi

L4 vdi duge chiét siéu 4m v6i MeOH, trong thoi gian 75 phit & nhiét do 50°C.
Tién hanh céc thi nghiém khac nhau véi céc ty 1€ dugce liéu: Dung mdéi khac nhau
dé xéc dinh ty 1€ t6i wu cho hiéu suét chiét flavonoid cao nhét.

Béng 3: Két qua anh hudng ciia ty 18 duoc lidu: Dung mdi dén ham luong flavonoid.

Ty 1€ dwge li¢u: Dung méi (g/mL) TFC (mg/g)
1:20 4,66 £ 0,05
1:25 7,34 £ 0,05
1:30 7,151 0,03
1:35 7,04 £ 0,08
1:40 7,21 £ 0,08

Két qua nghién ctru cho thay, ty 1& dugc lidu: Dung méi ti vu 1a 1:25. Véi ty
1¢ dugc li¢u: Dung mdi nay cho hi¢u suét chiét flavonoid cao nhat. Piéu nay co
thé giai thich 1a véi ty 16 nay, dung moi c6 thé hoa tan hoan toan luong hoat chat
c6 trong dugc licu.

d. Anh huéng cua nhiét do chiét

Tir céc diéu kién chiét xuat t6i vu dd nghién ctru & thi nghiém trudc, anh
huong cta nhiét do chiét dén ham luong flavonoid toan phan thu dugc tir 14 voi
duoc khao sat nhu bang sau:

Bang 4: Két qua anh hudng cta nhiét do chiét dén ham luong flavonoid.

Nhiét dp (C) TFC (mg/g)
30 4,55 %0,04
40 8,35+0,10
50 7,28 £0,07
60 5,84 0,09

Khi ting nhiét do tir 30 - 40'C, ham luong flavonoid ting 1én dang ké. Tuy
nhién, khi tiép tuc ting nhiét do 1én 50'C, 60°C thi ham lugng flavonoid ¢ xu
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huéng giam di. Didu nay c6 thé 1y giai 1a khi tdng nhiét do, kha ning khuéch tin
ctia céc chat trong té bao ra moi trudng chiét tot hon nhung néu nhiét d6 ting qud
cao, khong chi d6 tan ctia chat ting ma do tan cua tap chat ciing ting theo, khi d6
dich chiét s& 1an nhiéu tap gy can trd cho qué trinh tich chiét nén ham luong
flavonoid toan phan giam xudng.

Sau khi thyc hién khéo sét, quy trinh chiét duoc t8i wu nhu sau: Cén chinh xdc
khoang 0,5g duoc li¢éu vao binh nén, thém vao chinh xac 12,5 mL methanol va
tién hanh siéu 4m & nhiét d§ 40°C trong vong 75 phut. Loc dich chiét 1am mau
thir tién hanh nghién ciru.

3. Tham dinh phwong phap

a. Tinh thich hop hé thong

Pha dung dich quercetin chuin c¢6 nong do 10 pg/mL tir dung dich chuan géc.
Hut chinh xdc 1 mL dung dich nay, thuc hién phan tng v6i AlCL. Do d6 hép thu
quang tai budc séng 430 nm. Thuc hién dong thoi 6 mau. Két qua duoc trinh bay
0 bang 5.

Bang 5: Khéo st tinh thich hop hé thdng ctia phuwong phép.

Dung dich 1 2 3 4 5 6

Po hap thu (A) | 0,3465 | 0,3581 | 0,3601 | 0,3594 | 0,3475 | 0,3586

A+SD 0,3550 + 0,0063

RSD (%) 1,77

Két qua cho thiy RSD vé d6 hap thy cta dung dich chuin sau khi phan tng
v6i thude thir AICl; < 2%. Nhu vdy, mdy quang phdé UV-Vis sir dung 1a phit hop
dé phan tich mau 14 voi.

b. Tinh tuyén tinh

Chuan bi cdc dung dich chuan véi nong do thich hop, tién hanh phan tng véi
thudc thar AICls, song song lam mot mau tring. Po do hap thu ¢ budc séng
430 nm. Mbi ndng do tién hanh 3 mau, 1y gia tri trung binh.
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Tuong quan gira ndng d6 va do hap thu cta dung dich quercetin chuan duoc

trinh bay trong bang 6.

Bang 6: Két qua khao st tinh tuyén tinh.

Nong d9 quercetin

(ng/mL)

5,88 9,80 | 12,25

14,70

17,15 | 19,60

P hap thu

0,2024 | 0,3568 | 0,4627

0,5469

0,6434 | 0,7369

Cic s liéu cho thdy c6 sy tuong quan tuyén tinh giita nong do (C) va do
hap thu cta quercetin (A: ug/mL) theo phuong trinh A = 0,0389.C - 0,0222 v&i
R* = 0,9993, trong khoang ham lugng quercetin tu 5,88 - 19,60 pg/mL.

c. Bg chinh x4c cua phuong phap

Khao sét theo quy trinh xt Iy mAu néu trén, tién hanh phan tmg véi AICLs, sau

d6 do hap thy quang tai 430 nm. Lap lai thi nghiém 6 1an song song trong ciing

ngay. Xdc dinh ham lugng flavonoid trong mau thir (mg/g) dua vio dudng chuan

(46 chinh xdc trong ngay). Lip lai ca quy trinh nhu trén vao ngay tiép theo trén 6

mAau va quy trinh xt 1y twong ty (d6 chinh xdc khac ngay). Tinh RSD (%) vé ham

lwong tit ca 12 miu phén tich cia 2 ngay. Két qua thé hién & bang 7 va bang 8.

Bang 7: Két qua khao sdt d6 chinh xdc trong ngay cta mau thr.

Lin Khdi Po hip | Ham lwong flavonoid
thii lwrgng bot thu toan phin tinh theo Thong ké
la (g) quang quercetin (mg/g)
1 0,2184 8,45 TB =8,33£0,11 mg/g
2 0,2182 8.35 RSD =1,30%
3 0,2105 8,14
0,5
4 0,2114 8,28
5 0,2209 8,34
6 0,2143 8,40
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Bang 8: Két qua khao sat d6 chinh xdc khdc ngdy cia mau th.

Lin Khéi Po hap | Ham lwong flavonoid
thi lwgmng bot thu toan phan tinh theo Thong ké
14 (g) quang quercetin (mg/g)
1 0,2184 8,45 TB =8,34 £ 0,12
mg/
2 0,2182 8,35 &8
RSD =1,48%
3 0,2105 8,14
4 0,2114 8,28
5 0,2209 8,34
6 0,2143 8,40
0,5
7 0,2122 8,39
8 0,2109 8,07
9 0,2142 8,39
10 0,2158 8,40
11 0,2217 8,48
12 0,2232 8,43

Do chinh xéc trong ngay va do chinh xdc khic ngay déu dat yéu cau cho mot
quy trinh dinh luong véi ham lugng hoat chét trong duoc liéu < 1% (Yéu cau ddi

vo1 duogc liéu chira hoat chit c6 ham luong 1%: RSD < 2% [3]).

d. B§ ding ctia phuong phap

Thuc hién theo phuong phdp thém chuan. Thém quercetin chuan vao nén mau
dugc liéu & cic mic khoang 80%, 100%, 120% so v6i ndong d6 phén tich trong
mAu thir. Tién hanh xtr Iy mau va phén tich theo quy trinh d khao s4t. Mdi muic
nong d6 thém lam 3 miu. Thuc hién phan Gng véi thude thir AICl; sau d6 do
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quang. Dya vao dudng chuén, tinh lugng chudn tim lai. TUr d6, xdc dinh phan

tram tim lai chuan, két qua duogc trinh bay ¢ bang 9.

Béng 9: Két qua khao sit do ding.

Ty 1é chuian | Lwong chuin | Lwong | Ty1éhoi | Ty 1é hoi phuc
thém vao thém vao chuén tim phuc trung binh (%),
(%) (mg) thiy (mg) | (%) RSD (%)

3,22 100,63 TB = 100,52
80 3,2 3,24 101,25 SD =0,79
3,19 99,69 RSD =0,78
4,22 102,93 TB = 102,12
100 4,1 SD = 1,41
5,08 101,60 TB = 101,13
120 5 5,13 102,60 SD=1,75
4,96 99,20 RSD = 1,73

Két qua khao st cho thiy phuong
phip phin tich c6 do thu hdi tur
99,2 - 102,93% vai gid tri RSD < 2%.
Ty 1¢ phuc hdi trung binh & mdi muc
déu nam trong gi6i han cho phép
(d6i voi hoat chét trong dugc lidu c6
ham luong 1% yéu cau ty 1¢ hdi phuc
la 92 - 105% [3]). Phuong phédp dat
yéu cau vé do ding.

C6 thé dinh luong flavonoid bang
phuong phdp quang phd UV-Vis boi vi
flavonoid c6 hé thong ndi d6i lién hop
va vong thom nén hip thu manh trong
viing quang phd tir ngoai va kha kién.

Nguyén tic co ban la nhom clorid s&
phan Ung v&i nhom ceton ¢ C4 va
nhom hydroxyl ¢ C3 hoac C5 trong
flavon va flavonol hoac vo61 nhom
orthodihydroxyl trong vong A hodc B
dé tao mau [4]. Quercetin duoc chon la
chat ddi chiéu do né la mot flavonoid
c6 mit trong dich chiét 14 vdi [9].
Ngoai ra, quercetin con la mot flavonoid
pho bién rong rii trong thuc vat, hop
chét nay c6 thé phat hién cuc dai hip
thu trong vung budce séng 415 - 440 nm.
Viéc thiét ké mau trang dd giup quy
trinh co tinh chon loc hon.
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Dva vao quy trinh dinh lugong da
xdy dyng va thim dinh, ham luong
flavonoid toan phan trong 14 voi da
dugc xac dinh la 8,34 + 0,12 mg/g
dugc lidu kho. Két qua nay ciing tuong
dong v&i nghién cru cua Phuong Thi
Mai Nguyen va CS vao nam 2017,
ham luwong flavonoid toan phan trong

14 v6i 12 6,8 mg/g [8].

KET LUAN

Dé tai dd xdy dyng va thim dinh
quy trinh dinh lugng flavonoid toan
phan trong 14 véi tinh theo quercetin
bang phuong phdp quang phd UV-Vis.
Quy trinh chiét xuat flavonoid cua 14
vbi duoc nghién ctru 1a: Chiét siéu Am
v6i methanol, & 40°C trong 75 phit
voi ty 1€ dugce ligu: Dung moi 1a 1:25.
Véi didu kién ndy, quy trinh dinh
lwong flavonoid téng trong 14 vbi dat
cac yéu cau tham dinh, cac két qua déu
nam trong giéi han cho phép: D6 chinh
xdc ¢6 RSD < 2%, d6 thu hdi tir 99,2 -
102,93%. Ham luong flavonoid toan
phan 12 8,34 + 0,12 mg/g duoc liéu khod
tinh theo quercetin. Két qua nghién
clru gép phan hd trg cong tac kiém tra
nhanh ham luong nguyén liéu dau vao,
¢ thé trién khai vao thuc té san xuat

cta céc xi nghiép dugc pham trong nudc.
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