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DETERMINATION OF TOTAL FLAVONOIDS
IN CONCENTRATED EXTRACT FROM AGERATUM CONYZOIDES
AND SELECTED MEDICINAL PLANTS USING UV-VIS SPECTROSCOPY
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ABSTRACT

Objective: To develop and validate a method for quantifying total flavonoids in
concentrated mixed herbal extracts, expressed as quercetin equivalents, by
ultraviolet-visible (UV-Vis) spectrophotometry.

Methods: The spectrophotometric method was based on the colorimetric reaction with
ALCL, reagent. The quantification method was validated following AOAC guidelines.

Results: A method for determining total flavonoids in concentrated herbal extracts
was developed and validated using UV-Vis spectroscopy, showing high accuracy with
average recoveries ranging from 99.44-100.37%, RSD =< 2%, as well as acceptable
precision, system suitability, and linearity. The total flavonoid content determined by the
developed method was 3.04% (RSD = 0.7%) calculated as quercetin.

Conclusion: A reliable and validated method for quantifying total flavonoids in
concentrated mixed herbal extracts, expressed as quercetin equivalents, using UV-Vis
spectrophotometry was established.

Keywords: Total flavonoids, UV-Vis spectroscopy, Ageratum conyzoides, concentrated
extract.
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ABSTRACT

Muc tiéu: Xay dung va thdm dinh phuong phap dinh lugng flavonoid toan phan cé trong
cao dac tinh theo quercetin bang phuong phap quang phé hap thu ti ngoai va kha kién
(UV-Vis).

Phuong phap: Phuong phap do quang dua trén phan (ng tao mau vdi thuéc thir ALCI3,
th&m dinh phuong phéap dinh lugng theo huéng dan ctiia AOAC.

K&t qua: Xay dung phuong phap dinh lugng flavonoid toan phan trong cao dac phu hop véi
hé théng quang phd UV-Vis c6 do ding cao vdi ty L& thu hoi trung binh tir 99,44-100,37%,
RSD < 2%, do chinh xac, do phu hgp hé théng, khoang tuyén tinh dat yéu cau. Ham lugng
flavonoid toan phan trong cao dac dugc xac dinh bang phuong phap da xay dung la 3,04%
(RSD = 0,7%) tinh theo quercetin.

Két luan: P4 xay dung va thadm dinh dugc phuong phap dinh luong flavonoid toan phan cé
trong cao d&c tinh theo quercetin badng phuong phap quang phd hap thu t& ngoai va kha

kién.

Tir khéa: Flavonoid toan phan, quang phé UV-Vis, Nga séc, cao dac.

1. DAT VAN DE

Téng quan cac nghién cltu vé thanh phan héa hoc
va tac dung dugc ly clia cac dugc liéu Ngi sac, Kim
ngan hoa, Cé nho noi, Bach chi va Té tan cho thay
¢6 nhiéu nhom chét c6 tac dung diéu tri viem mai
xoang [1-3], trong dé c6 thé ké dén flavonoid vdi tac
dungkhang khuan, chéngviém, chéng oxy héa[4-5].
Trén co sd ké thira kinh nghiém dén gian, khao satso
bd cho thay bai thudc két hop 5 vi dugc liéu ké trén
c6 kha nang ho trg lam giam triéu ching khi bj viém
maixoang, nghet mui khi thay ddi thdi tiét. Bén canh
dd, chua cé nghién clru nao vé dinh lugng flavonoid
toan phan trong cao déac cla bai thudc néu trén.
Vi vay, chung t6i thuc hién nghién ctu nay véi muc
tiéu xay dung va thadm dinh phuaong phap dinh lugng
flavonoid toan phan cé trong cao dac tinh theo
quercetin bang phuong phap quang phé hap thu t&
ngoai va kha kién (UV-Vis).

*Tac gia lién hé

2. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Déi twong nghién clru

Cao dac sir dung trong nghién clu dugc chiét xuat
tUr 5 vi dugc liéu bao gom Ngi sac, Kim ngan hoa,
Cd nho noi, Bach chi, Té tan (cung cép bdi Cong ty
C6 phan Dudgc liéu Indochina) dugc phéi trén theo
dungty l& bai thudc (Ngi sic: Kim ngan hoa: Cé nho
noi: Bach chi: Té tan = 8:5:2:3:2); sau dé thuc hién
quy trinh nhu sau: can khoang 200g dugc liéu theo
ty &, tién hanh xac dinh dé 4m ctia hén hgp dugc
liéu, cadtnhoé 1-3 cm, thém 1,2 lit ethanol 70%, ngadm
& nhiét do phong trong 24 gio, loc thu dich chiét, ti€p
tuc b6 sung dung maéi tién hanh chiét lan 2 tuong tu,
gbp dich chiét, loc, c6 chan khong ap suét giam &
nhiét d6 50°C dén thé chét long sanh thu dugc cao
lbng. Cb cao ldng & 50°C dén khi do 4m dudi 20%
thu dugc cao dac.

-Hoéachét, chatchuan: quercetin (ham luong 83,2%,
SKS: EC0423322, dugc cung cédp bdi Vién Kiém
nghiém thudc Trung uwaong), ethanol 96%,
ALCL,.6H,0, nudc céat va cac dung moi khac dat tiéu
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chuén tinh khiét phan tich.

- Thiét bi, dung cu: may quang phé t& ngoai kha
ki€n két n8i may tinh Thermo Evolution 60S (Nhat
Ban), ti sdy Memmert (Duc), bé diéu nhiét Wise
Bath-Daihan (Han Quéc), bé siéu am S100
Elmasonic (Burc) va cac dung cu co ban khac dap
(rng yéu cau thi nghiém.

2.2. Phuong phap nghién ctru

2.2.1. Xay dung phu'ong phap dinh lugng flavonoid
toan phan bang phuong phdp quang phé hap thu
t ngoai va kha kién

Xay dung phuong phap dinh lugng flavonoid toan
phan trong cao dac bang phuong phap quang phd
hép thu tlr ngoai va kha kién (Phu luc 4.1 Dugc dién
Viét Nam V) [6].

2.2.1.1. Chuén bj cac dung dich géc

- Chuan bj dung dich chuén gdc: can chinh xéac
khoang 0,0120g chuan quercetin vao binh dinh murc
10 ml, hoa tan va dinh muc tdi vach bang ethanol
70% thu dugc dung dich A. Hut chinh xac 2,5 ml
dung dich A vao binh dinh mdc 25 ml, dinh mdc téi
vach bang ethanol 70% thu dugc dung dich B. Nong
dé dung dich chudn géc dugc xac dinh bang céng
thuece:

m
C= —, *Px(1-H%) (ug/ml)

Trong do: m la khai lugng chuan da can (ug); V la thé
tich dung dich chuén (ml); P la do tinh khiét ctia chéat
chuén; H la ham m clia chéat chuéan.

- Chuén bi dung dich thir géc: can chinh xac khoang
0,1000g cao dac siéu am vdéi 15 ml ethanol 70%
trong 15 phut. Dich hda tan dinh mirc vao binh dinh
muc 25 ml thu duge dung dich C.

2.2.1.2. Khdo sat cac diéu kién do quang

Tién hanh khao sat budc séng hap thu cuc dai, khao
sat ndng do6 thude 'chL’J’(AlCl3 1%, 2%, 5%, 7%, 10%),
khao sat thoi gian phan Ung (5 phat, 10 phut, 15
phut, 30 phut, 45 phat, 60 phut).

2.2.1.3. Tién hanh dinh luong flavonoid toan phén

- Chuén bi day dung dich chuén: tirdung dich chuén
goc ban dau, ti€n hanh pha day dung dich chuén va
tién hanh phan &ng theo diéu kién da khao sat.

- Chuén bi dung dich thir: hat chinh xac 1,5 mldung
dich thir gée (dung dich C) vao binh dinh mirc 10 ml
va tién hanh phan &ng véi AlCL,.

Tién hanh do quang cua day dung dich chuén va
dung dich th{r so v6i mau trdng pha tuong tu.

- Tinh toan ké&t qua: xay dung phuong trinh hoi quy
tuyén tinh biéu dién mdi tuong quan giita dé hap
thu cia day dung dich chuén véi néng dé quercetin:
y =ax + b v4i hé sé tuong quan R= 0,995.

Nong dé flavonoid toan phan trong mau cao dugdc
xac dinh theo quercetin t&r nong do tinh toan dugc
théng qua dudng chudn. Ham lugng flavonoid toan
phan trong cao dac dugc tinh nhu sau:

CxVxK
mx(1-Hc%)

HL= x100

Trong dé: HL la ham lugng flavonoid toan phan trong
cao dac (%); C la ndng do flavonoid toan phan (ug/
ml) suy ra tir dudng chuén; K 1a dé pha loang; Vlathé
tich mau th (ml); m & khéi luong cao dac mau thiy
(pg); Hc% la ham 8m cao dac.

2.2.2. Thd&mdinh phuongphap dinh luong flavonoid
toan phan bang phuong phap phé hap thu t& ngoai
va kha kién

Quy trinh dinh lvgng dugc thdm dinh theo hudng
dan clia AOAC [7] vé d6 phu hgp hé théng, khoang
tuyén tinh, do chinh xac, dé dung.

3. KET QUA NGHIEN cUU
3.1. Xay dung phuong phap

K&t qua xac dinh budc song cuc dai, nong dé thudc
ther va thdi gian phan Gng nhu céc hinh 1, 2, 3 dudi
day.

>
BE
P
N
E

Hinh 1. K&t qua khao sat budc séng hap thu cuc dai

Theo hinh 1, budc séng 430 nm dugc chon dé tién
hanh do dé hép thu cac dung dich, do dé hap thu
clia dung dich tai 430 nm la l&n nh&t va day clng la
budc séng nam trong viing kha kién dac trung cla
phtre Al (111) - flavonoid mau vang tao thanh tir phan
ung.
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Hinh 2. K&t qua khao sat nong dé thudc thir ALCL,

K&t qua tir hinh 2 cho thay do hap thu cia dung dich
th{r quercetin tang dan khi tdng nong do thudc thir
ALCL,. Tuy nhién, t&r khi néng do ALCL, dat 5%, do hap
thy tang khong dang ké khi tang ndng do AlCL. Do
vay, dé t8i wu phan irng va tiét kiém hda chét, ching
t6i lua chon nong do ALCL, la 5%.
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Hinh 3. K&t qua khao sat
thaoi gian phan rng tao phirc mau

K&t quéa cho thay d6 hap thu tang dan khi tang dan
thoi gian phan &'ng dén 45 phut, sau dé thay ddi
khong dang ké khi thoi gian tang dan dén 60 phut.
Do vay, dé dam bao du thdi gian cho AICL, 5% tao
phtrc hét véi cac flavonoid va 8n dinh khi do dd hap
thuy, lira chon thoi gian phan Ung tao phid’c mau vdi
ALCL, 5% la 45 phut.

3.2.3. B6 chinh xac

3.2. Thdm dinh phuong phap
3.2.1. D6 phu hop hé théng

Bang 1. K&t qua tham dinh
dé phlu hgp hé théng clia phuong phap

M3u 11 23] a/| 5| s
DOhap | 531 | 0544 | 0537 | 0526 | 0551 | 0539
thu (A)

Trung

binh (A) 0,538

Do léch chuén (SD): 0,009
Do léch chuén tuong ddi (RSD): 1,663%

K&t quéa cho thdy RSD = 1,663% dat gidi han yéu
cau (RSD < 2%). Nhu vay, phuong phap dinh lugng
flavonoid toan phan dam bao yéu cau vé do phu hop
hé théng.

3.2.2. Khodng tuyén tinh

1

= 08 y=00359x+0,0073 e °
06 R2=09987 e o
& 06T PR
= 04 .
[a] 0,2 @
0
0 5 10 15 20 25

Nong d6 QE (ug/ml)

Hinh 4. D6 thj biéu dién su phu thudc ctia dd hap
thu vao néng dé quercetin

K&t qua cho thay trong khoang néng dé tir 4,75-
23,77 ug/ml cé sy twang quan tuyén tinh gilra nong
do (C) va dé hap thu cua dung dich quercetin (A)
theo phuong trinh A = 0,0359.C + 0,0073 véi hé so
tuong quan R = 0,9993 (= 0,995) va ty lé hé s8 chan
Y =1,37% (-2,0% < Y% < 2,0%) dat yéu cau.

Bang 2. K&t qua khao sat do lap lai va dé chinh xac trung gian

Ngay 1. Khéi lwong can chuén: 0,0129g Ngay 2. Khéi lwgng can chuan: 0,0125g
y =0,0369x + 0,009 y=0,0371x + 0,0066
e Ham lugng pa Ham lugng
Khoi lL{cj)ng cao | ps hap thu flavonoid toan Khoi lL{c_J‘)ng €ao | ps hap thu flavonoid toan

g phan (%) g phan (%)
0,1019 0,390 3,02 0,1025 0,398 3,06
0,1027 0,395 3,03 0,1021 0,394 3,04
0,1012 0,389 3,03 0,1009 0,389 3,04
0,1035 0,403 3,07 0,1032 0,402 3,07
0,1005 0,385 3,02 0,1011 0,390 3,04
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Ngay 1. Khéi lvgng can chuén: 0,0129¢g Ngay 2. Khéi lugng can chuén: 0,0125g
y =0,0369x + 0,009 y=0,0371x + 0,0066
Khai “{g)"g Cao | b hap thy fl;%rgc};glo;r;%n Khai “{S‘g €ao | 54 hap thy flg/%r(?olil:ﬂrc])%n
phan (%) phan (%)
0,1018 0,389 3,01 0,1019 0,391 3,03
Trung binh (n = 6) 3,03 Trung binh (n = 6) 3,05
RSDr (%) 0,72 RSDr (%) 0,56
Trung binh (n=12) 3,04
RSDR (%) 0,70

K&t qua cho thay gia tri do léch chuén tuong doi
RSDr mdi ngay va dé léch chudn RSDR cua c3 hai
ngay déu dat gidi han yéu cau (RSDr < 2%; RSDR <
4%). Nhu vay phuang phap dinh lugng dat yéu cau
vé do chinh x4c.

3.2.4. P6 ding
Bang 3. K&t qua khao sat do dung

Ty & chudn thém vao
IéLhrggﬁ dOME | 1918 thu | Trung | RSD
‘them thay (mg) héi (%) binh (%)
vao (mg)
80%
2,36 98,33
2,4 2,39 99,58 99,44 | 1,05
2,41 100,42
100%
3,03 101,00
3 2,98 99,33 99,78 | 1,07
2,97 99,00
120%
3,58 99,44
3,6 3,61 100,28 | 100,37 | 0,97
3,65 101,39

K&t qua cho thay ty L& thu hoéi trung binh dat gidi han
yéu cau (ndm trong khodng 95-102%), RSD < 2%.
Nhu vay, phuong phap dam bao yéu cau vé do dung.

4. BAN LUAN

Nghién cttu lia chon phuong phap quang phd UV-
Vis dé dinh lugng flavonoid toan phan trong cao dac
do tinh don gian, chi phi thap va do tin cay cao, da
dugc nhiéu nghién ctu ing dung [8-9]. Thuc té& vdi

cao dac strdung, phan irng tao mau vdi AlCL, cho két
qua hép thu 6n dinh va phu hgp hon so véi khi dung
thém NaNO, trong moi trugng kiem. Nhém nghién
clru da khao sat budc séng hap thu cuc dai, ndng do
va thdi gian phan ng véi ALCL, dé xay dung phuong
phéap dinh lugng. Phuong phap sau dé dugc tham
dinh theo huéng dan AOAC [7] va dép &ng céc tiéu
chivé tuyén tinh, do chinh xac, dé dung, phu hgp vdi
cac nghién ctu trudc [8], [10]. Do vay, phuong phap
dugc danh gia la phu hgp va dang tin cay cho dinh
lugng flavonoid toan phan trong cao dac.

5. KET LUAN

Nghién cttu da xay dung va thdm dinh phuong phéap
dinh lugng flavonoid toan phan tinh theo quercetin
trong cao dic tir cAy Ngi sic va mot s6 dugc liéu
bang phuong phap quang phé hap thu t ngoai va
kha kién.
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