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Pinh lwong flavonoid toan phin trong cao la Mo long
(Paederia lanuginosa Wall.) biang phwong phap quang pho

Spectrophotometric method for quantification of total flavonoids
in Paederia lanuginosa Wall. leaf extracts
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Tém tit: Mo 16ng (Paederia lanuginosa Wall.) 1a mot loai cdy thudc ho Ca phé
(Rubiaceae). Kaempferol, quercetin va quercitrin 1a cac flavonoid duoc phan 1ap tir chiét
xult 14 cua P. lanuginosa. Kaempferol (3, 5, 7-trihydroxy-2-(4-hydroxyphenyl)-4H-1-
benzopyran-4-one), mot hgp chat mau vang c6 trong lwong phan tir thap (286,2 g/mol), 1a
mot hop chét tu nhién phé bién. Kaempferol 1a mdt dai dién ctiia nhom flavonol. Phuong
phap do quang ph6 UV — Vis c6 thé sir dung dé xac dinh dugc sy hién dién ciia kaempferol.
Vi vy, xdy dung va thim dinh quy trinh dinh luong ham luong flavonoid tong sb (voi chat
chuin kaempferol) trong cao dic P. lanuginosa 1a céan thiét. Khi dung dich kaempferol
dugc quét giita cac ving bude soéng 300-400 nm, viée phat hién kaempferol bang phuong
phap quang phd UV - Vis & d6 hép thu cuc dai (Amax) 1a 365 nm véi dung méi dugc sir
dung 14 ethanol. Phuong phap dugc danh gia theo hudng dan cuia ICH. Kaempferol thé hién
tinh tuyén tinh t6t & khoang ndng do 2-10 pg/ml (R2 > 0,99) & budc séng 365 nm. Do thu
hoi chinh xac va trung binh ndm trong khoang 97,13% va 98,21% & budc séng 365 nm.
Flavonoid & cao chiét 1a P. lanuginosa chiém 8,558%. Quy trinh dinh luong da duoc xay
dung va danh gia theo huéng dan ctia ICH duya trén cic tiéu chi sau: tinh tuong thich cta
hé théng, tinh tuyén tinh va d6 chinh xac.

Tir khéa: Mo Iong; kaempferol; quang phé UV — Vis.

Abstract: Paederia lanuginosa Wall. is a plant belonging to Rubiaceae family. Kaempferol,
quercetin, and quercitrin were flavonoids isolated from the leaf extract of P. lanuginosa.
The chemical name of kaempferol is 3,5,7-trihydroxy-2-(4-hydroxyphenyl)-4H-1-
benzopyran-4-one. Kaempferol is a yellow-colored compound with a low molecular weight
(286.2 g/mol). Kaempferol is a representative of the flavonol group and is a common
natural compound. Ultra violet (UV) — visible spectrophotometric method can be used to
determine the content of kaempferol. Therefore, the development and validation of a
procedure for quantifying total flavonoid content (with standard of kaempferol) in P.
lanuginosa soft extract is necessary. The spectrophotometric detection of kaempferol was
done at absorption maximum (Amax) of 365 nm using ethanol as solvent when this solution
was scanned between the wavelength regions of 300-400 nm. The developed method was
validated as per ICH guidelines. Kaempferol demonstrated good linearity in concentration
range of 2-10 pg/ml (R2 > 0.99) at 365 nm. Precision and mean recoveries were found to
be in the range of 97,13% and 98,21% at 365 nm. Flavonoids total of P. lanuginosa leaves
extract account for 8,558 percent. A quantitative procedure was developed and validated
according to ICH guidelines on the following criteria: system compatibility, linearity and
precision.

Keywords: Paederia lanuginosa Wall., kaempferol, UV — Vis spectrum measurement.
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1. Pit van dé

Mo 16ng (Paederia lanuginosa Wall.) la
mot loai day leo thuoc ho Ca phé
(Rubiaceae). Loai ndy phan bd nhiéu
noi nhu Viét Nam, Indonesia, Nhat
Ban,... Mo 16ng la mot dugc li€u duoc
str dung phd bién trong y hoc ¢ truyén.
Cac hop chit flavonoid, iridoid
glucoside, anthraquinone va tinh dau 1a
cac thanh phan hoa hoc chinh quyét dinh
tac dung sinh hoc cua loai Mo long.
Kaempferol, quercetin va quercitrin 1a 3
loai flavonoid dugc phan 1ap tu dich
chiét ethanol cua 14 Mo 16ng. Cac hop
chat flavonoid cia Mo 16ng c¢6 hoat tinh
khang oxy hoa rat tét [1]. Flavonoid 1a
cac hop chét polyphenol dugc tim thay
chu yéu trong rau qua va 1a thanh phan
chinh c6 tac dung sinh hoc cta cac dugc
liéu. Flavonoid c6 thé ngin ngira nhiéu
nguy co mic cic bénh khac nhau.
Flavonoid phé bién nhit cua cdy Mo
long la  kaempferol (3,5,7,4-
tetrahydroxy flavone). Kaempferol c6
mau vang va trong luong phan tir thap.
Kaempferol va cac dan xuét ctia no co
hoat tinh chéng ting sinh, chong oxy
hoa, chéng viém va chéng ung thu.
Kaempferol ciing c6 kha nang gy doc
té bao ddi véi cac té bao ung thu tuyén
tuy va ung thu va [2].

Viéc chiét xuit cac thanh phan c6
hoat tinh sinh hoc tir cay thude 1a mot
phén cua linh vyc nghién ctru va bao ché
thudc c6 nguon goc tur dugc licu. Nhiéu
ky thuét chiét xuit cac hoat chat dugc
liéu hién dang duoc st dung dé diéu ché
cac san phém thao dugc, trong do
phuong phap ngam duogc su dung kha
phd bién. Sau khi chiét xut, cao chiét
long dugc cd6 quay de tao cao dac [3].
Cao dac 1a mot ngudn liéu c6 nhiéu wu
thé dé san xuat cac dang bao ché nhu
siro thuéc, vién nang, vién nén, thube
mém dung cho da va niém mac,... Cao
dic c6 vu diém 1a d& dang luu trit, van
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chuyén va ham luong hoat chat trong
cao thudng hon nhiéu lan so véi dich
chiét [4].

Hi¢n nay, dinh lugng flavonoid toan
phén trong cac cao chiét duoc lidu duoc
thue hién bang nhiéu phwong phap khac
nhau, trong d6 phuong phap do quang
phd UV - Vis duoc st dung don gian,
thuan ti€n va chinh xac [5 - 7]. Do vay,
dinh luong ham lugng flavonoid toan
phan trong cao dic 14 Mo 16ng bing
phuong phap phén tich quang phd UV —
Vis 14 kha thi va can thiét. Ky thudt nay
12 mot bude quan trong va can thiét dé
danh gia chit lugng nguyén liéu dau vao
trong san xuat thudc c6 ngudn gdc tir
dugc liéu; dong thoi, k§ thuat c6 thé si
dung dé dinh lwong ham lugng hoat chét
c6 trong cac dang bao ché. Muc tiéu cua
nghién ctru 1a xay dung va tham dinh
quy trinh dinh luong flavonoid toan
phan (theo kaempferol) trong cao dic 14
Mo long.

2. Poi twong va phwong phap nghién
cuu

2.1. Péi twgng nghién ciu

Mo long (Paederia lanuginosa Wall.)
duoc tréng tai Vuon Thyc vat - Truong
Pai hoc Quéc té Hong Bang. La Mo
long dugc thu hai vao thang 12 nam
2023 dé diéu ché cao dic.

2.2. Chét chuén, thiét bi

Chét chuan: Kaempferol chuan tinh
khiét phan tich (97%, Sigma Aldrich).
Thiét bi: Bé siéu am (SH108H), may cb
quay chan khong (RE100-Pro — Dlab),
can k¥ thuat (OHaus SPX1202), can xac
dinh d6 am (Ohaus MB45), can phan
tich ((OHAUS PR223/E) va may do
quang phd UV — Vis (Shimadzu
A116352).

2.3. Phwong phap nghién ciru

2.3.1. Khao sat budc soéng hip thu cuc
dai ciia mau chuan kaempferol bing
phuong phap quang phd UV — Vis

Can chinh x4c 0.01 g kaempferol va tién
hoa tan bang ethanol bang phuong phap
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song siéu am. Dich hoa tan dugc cho
binh binh dinh mtc¢ 10 ml tao thanh 10
ml dung dich kaempferol c6 nong dé 1
mg/ml. Lay chinh x4c 1 ml dung dich
kaempferol 1 mg/ml cho vao binh dinh
mic 100 ml pha lodng bang ethanol
duoc dung dich kaempferol 100 pg/ml.
Dung dich kaempferol 10 pg/ml dugc
dung dé khao sat budc soéng hip thu cuc
dai ctia kaempferol bang phuong phap
quang phd UV — Vis & viing 4nh sang tir
ngoai gan (300 — 400 nm).

2.3.2. Tham dinh quy trinh dinh luong
flavonoid toan phan theo kaempferol
bang phuong phap quang phd UV — Vis
Chuén bi miu chuén

Can chinh xac 0.01 g kaempferol va tién
hoa tan bang ethanol bang phuong phap
song siéu am. Dich hoa tan dugc cho
binh binh dinh mtc¢ 10 ml tao thanh 10
ml dung dich kaempferol c6 ndng do 1
mg/ml. Lay 1 ml dung dich kaempferol
1 mg/ml cho vao binh dinh mirc 100 ml
pha lodng bang ethanol duoc dung dich
kaempferol 10 pg/ml. Sau d6, dung dich
kaempferol duogc pha loang (Theo bang
1) thanh cac dung dich c¢6 nong do 2
ng/ml dén 8 pg/ml cho cac khao sat dé
thim dinh quy trinh dinh luong
flavonoid toan phan theo kaempferol
bang phuong phap quang phd UV — Vis
0 buodc soéng 365 nm.

Bang 1. Pha lodng c4c ndng do dung dich

kaempferol
: No
| Tong | N8
Kaempferol | Nuée thé do
STT 10pg/ml cit tich dung
(mL) (mL) (mL) dich
(ng/ml)
1 8 2 10 8
2 6 4 10 6
3 4 6 10 4
4 2 8 10 2

Tinh twong thich hé t!léng
Po do hap thu mau chuan kgempferol 10
pug/ml & 6 lan khac nhau dé xac dinh do

hép thu va phd UV — Vis & budc song
365 nm. Tinh tuwong thich ctia hé théng
dam bao khi gia tri RSD (%) cac thong
s6 d0 hap thu 6 1an do 1p lai khong qua
2.0% [8].

Tinh tuyén tinh

Kaempferol & murc ndng do 2 - 10 pg/ml
dugc dung dé xac dinh d6 hip thu ¢
budce séng 365 nm. Xay dung phuong
trinh h01 quy va y nghia cua cac h¢ s6
bang tric nghiém F va tric nghiém t, str
dung phin mém MS Excel 2010.
Phuong phap dat tinh tuyén tinh khi R?
>0.99 [8].

Do dung

Kaempferol ¢6 ham luong bang 80%,
100% va 120% theo kaempferol &
pg/ml. Mobi murc khac nhau duoc do do
hap thu & budc song 365 nm 3 lan dé xac
dinh ti 1& phuc héi. Bo dung cua phuong
phap dat khi RSD ctua moi mirc nong do
khong qua 2% va ti 1& phuc h6i & mdi
mirc ndng d6 nam trong gidi han 95 —
105% [8].

2.3.3. Pinh luong flavonoid toan phﬁn
(theo kaempferol) trong cao 14 Mo long
bang phuong phap quang phd UV — Vis
- Bio ché cao ld Mo I6ng: La Mo 16ng
sau khi rira sach bang nudc cat. Sau khi
khi dé khé tu nhién, 14 Mo long duoc
sdy kho bang tu sdy. La kho duoc xay
nhuyén va giy dé thu bot 1a. Bot 14 kho
duogc chiét xuit bang dung méi ethanol
80% bang phuong phap chiét siéu am.
Dich chiét dugc co thanh cao dic véi do
am cua cao 1a 10.04%.

- Mau thir kaempferol: Can chinh xac
0.1g cao dic cta 14 Mo 16ng va tién hoa
tan bang ethanol bang phwong phap
song siéu am. Dich hoa tan dugc cho
binh binh dinh mc 10 ml tao thanh
10ml dung dich cao c6 ndng do 10
mg/ml. L4y chinh xac 1 ml dung dich
cao c¢6 ndng do 10 mg/ml cho vao binh
dinh mac 100 ml pha lodng bang
ethanol dugc dung dich kaempferol 100
pg/ml. Dung dich cao 14 Mo 16ng duoc
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dung dé xac dinh ham luong flavonoid
toan phan theo kaempferol.

-Xac dinh ham lwong kaempferol trong
cao la Mo long: Po quang ¢ budc séng
365 nm, két qua ham lwong flavonoid
toan phan (theo kaempferol) duoc tinh
theo cong thuc:

A XC, xd

X (%) =
(%) A, xm, x (100 —h) x 10°

X C% x 100

Trong d6: At: D6 hap thu cua mau thu;
Cc: Nong d6 ctia mau chuén (pg/ml); d:
Do pha loang dung dich; Ac: Bo hép thu
ctia mau chudn; mt: Khdi lwong miu thir
(g); h: 6 Am cuia mau thir (%); C%: Do
tinh khiét chat chuan (97%).
3. Két qua va théo ludn
3.1. Buéc séng hap thu cuc dai cia
kaempferol
Kaempferol 10 pg/ml trong ethanol
dugc khao sat do hép thu trong ving anh
sang tr ngoai gan (300 - 400 nm). Két
qua cho thiy: Do hip thu cuc dai
kaempferol 1a 365 nm.

B hip thu

" '

325 Bm;\;ng:“-w.
Hinh 1. Quang ph6 UV cua kaempferol
trong ethanol
Thim dinh quy trinh dinh luong
flavonoid toan phan theo kaempferol
bang phuong phap quang phd UV — Vis
Tinh twong thich hé thong
Dung dich kaempferol 10 pg/ml trong
ethanol duoc dung dé do do hap thu &
bude séong 365 nm bang UV - Vis. Do
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hap thu trung binh cua dung dich
kaempferol 10 ug/ml1a 0,7416 voi1 RSD
=0,16% (Bang 2). Gia tri RSD thp hon
2% [8]. Nhu vay, quy trinh dinh lugng
flavonoid toan phan theo kaempferol
bang phuong phap quang phdé UV — Vis
dat duoc tinh tuong thich cua hé thong.
Bang 2. Két qua tinh tuong thich hé thong
RSD
(%)

Trung

STT binh

Do hip thu

1 0,7425
2 0,7436
3 0,7395
4 0,7398
5
6

0,7416 0,16

0,7423

0,7419
Tinh tuyén tinh
Do hip thu cua dung dich kaempferol
chuin & budc séng 365 nm ting (tir
0,1304 dén 0,7418) theo ndng do tir thap
thdi cao cta chét nay (2,0 - 10.0 pg/ml)
(Bang 3). Phuong trinh hoi quy tuyén
tinh giita nong do va do hip thu cua
chuan kaempferol la: y = 0,0763x -
0,0147, v6i hé sb tuong quan R2 =
0,9991 (Hinh 2). Hé sb twong quan R2
16m hon 0,99 [8] nén phuong phap dinh
luong flavonoid toan phan theo
kaempferol dat tinh tuyén tinh trong
khoang néng d6 2 — 10 pg/ml.
Bang 3. Tinh tuyén tinh trong phuong

phép dinh luong flavonoid toan phan theo

kaempferol
Nong d )
STT kagmpferol Do hap thu
chuan (pg/ml)
1 2.0 0,1304
2 4.0 0,2935
3 6.0 0,4528
4 8.0 0,5961
5 10.0 0,7418
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OT63x - 0.0147

. ; i p o ™ i
MNong 4¢ nz'ml

Hinh 2. Duong biéu dién mdi tuong quan

tuyén tinh gilta nong do va do hap thu

3.2.3. B¢ dung

Thi nghiém kiém tra d6 dung duoc thuc

hién & 3 murc néng do cua kaempferol,

bao goém 80% (6,4 pg/ml), 100% (8,0
pg/ml) va 120% (9,6 pg/ml). Ty 1€ thu
hoéi trung binh cia kaempferol tir
97,13% — 98,21% va céc gia tri RSD tur
0,073 dén 0,107 (Bang 4). Do phuc hdi
nim trong quy trinh dinh luong
flavonoid toan phan theo kaempferol co
gidi han tr 95% — 105% va c6 gié tri
RSD < 2.0% d4 cho thay quy trinh dat
yéu cau vé do dung [8].

Bang 4. D dung cua quy trinh dinh luong flavonoid toan phén theo kaempferol
Mite Lin Lwong A Lwong ‘ Ty l(fi . Tl:ung RSD
%) do kaelflpferol thém kaer:1pfer01 tim thu hoi binh (%)

vao (png/ml) thay (ug/ml) (%) (%)

1 6,4 6,309 98,58

80% 2 6,4 6,218 97,16 97,35 0,073
3 6,4 6,164 96,31
1 8,0 7,867 98,34

100% 2 8,0 7,745 96,81 98,21 0,107
3 8,0 7,958 99,48
1 9,6 9,324 97,13

120% 2 9,6 9,305 96,93 97,13 0,020
3 9,6 9,345 97,34

3.3. Pinh lwong cao dac la Mo long
Flavonoid toan phan trong cao dic 1a
Mo long (do am cao 10,04%) theo
kaempferol bang phuong phap quang
phd UV — Vis d3 duoc tién hanh. Két
qua cho thiy: Ham luong flavonoid toan
phan trong cao dic 14 Mo long la
8,478% dén 8,472% v6i trung binh 1a
8,558% va RSD la 0,101% (Bang 5).
Nhu vay, quy trinh dinh lwong 6n dinh
va co tinh lap lai [8].
Bang 5. Ham lugng flavonoid toan phén
trong cao chict 14 Mo 1ong

Ham lugng
Miu | flavonoid Trung RSD
cao toan ph:‘?m binh (%)
(%)
1 8,672
2 8,525 8.558 0,101
3 8,478

Nhu vay, kiém nghi¢m nhanh so bd
duoc lidu c¢6 thé sir dung phuong phap
UV — Vis véi nhitng vu diém nhanh, dé
thuc hién va tiét kiém chi phi. Nghién
ctru dd x4y dung va tham dinh dugc quy
trinh dinh lwong flavonoid toan phan
trong cao dac l& Mo long theo
kaempferol bang phuo’ng phap quang
pho UV — Vis da gop phan vao cong tac
kiém tra nhanh chit luong ngudn
nguyén liéu dau vao trudc khi thu mua
duoc liéu va dua vao san xuit.

4. Két luan

Nghién ctru da xay dung dugc quy trinh
dinh luong flavonoid toan phan theo
kaempferol trong cao dac 14 Mo long
bang phuong phap do quang phd UV —
Vis. Buéc song hdp thu cuc dai cia
kaempferol trong vung anh sang tuo
ngoai gan 1a 365 nm. Tham dinh quy
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trinh dinh lwong flavonoid toan phan
theo kaempferol trong cao dac 14 Mo
16ng bang phuong phap do quang phd
UV — Vis thanh cong theo huéng dan
ICH véi cac chi tiéu vé tinh twong thich
hé théng, tinh tuyén tinh va do ding.
Ham luong flavonoid toan phan trong
cao dic 14 Mo 16ng (46 4m 10,04%) 1a
8,558%.
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