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ABSTRACT

Vietnam is a country located in the tropical monsoon region, with a rich
and diverse flora ecosystem. Most of them contain complex compounds,
including fillers and special medicinal compounds known as active
ingredients. They contribute to the anti-aging, prevention, and treatment
of a number of diseases. Each type of plant contains different levels of
active ingredients. It is necessary to have suitable analytical methods for
each active ingredient. This study synthesizes to provide chemical method
and absorption spectroscopy method for qualitative and quantitative
determination of some active biological ingredients in plants to serve
research and application in chemistry, food, and medicine.

TOM TAT

Viét Nam la nudc nam trong khu vuc nhi¢r déi gié mua, cé hé sinh thai
thuec vat phong phii va da dang. Pa sé ching chira cac hep chdt phurc tap
bao gom chdt dén va céc hop chat ddac biét dimg dé chita bénh con dwoc
goi 1a hogt chdt. Chiing déng gop trong viéc chong |do hoa, phong va tr;
mét sé bénh. Méi logi thyec vét chita ham lirong cia timg logi hogt chat
khac nhau. Can thiét phai cé cdac phirong phdp phén tich phit hop cho ting
logi hogt chat. Nghién cizu ndy tong hop nham duwa ra phwong phdp héa
hoc va phirong phdp quang phé hap thu d@é dinh tinh va dinh hrong mét sé
hogt chdt sinh hoc ¢ trong thuc vat dé phuc vu cho cdng tac nghién ciru
va ap dung trong linh vuc hba hoc, thuc pham vay hoc.

1. GIOI THIEU

Hién nay, rat nhiéu nha khoa hoc tap trung
nghién ctu vé cac hoat chat hay con goi la cac
hop chét sinh hoc bai nhitng céng dung cua
chiing trong viéc phong bénh, hd trg diéu tri bénh
va kha ning chéng 130 hoa. Trong d6 khong thé
khéng nhic dén cac hoat chit nhu steroid,
triterpenoid,  phenolic, quinone, tannin,
Flavonoid, carotenoid, saponin va alkaloid. Hop
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chat Flavonoid dwoc ching minh ¢ kha ning
bao vé co thé chdng lai cac goc tu do, khang
viém, khang oxy héa, giam nguy co mac bénh
dai thao duong (Bahadoran et al., 2013). Hop
chat Polyphenol chira cac thanh phan héa hoc
chéng lai sy phét trién cua cac bénh ung thu,
bénh tim mach, bénh dai thao duong, lodng
xuong va thoai hoa than kinh (Pandey et al.,
2009). Hop chét tannin c6 vi chat, ngoai viéc
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dung tri bénh tiéu chay ching con dugc dung
cam mau hoic bdi bd co thé (B3 Tat Loi, 2004).
Theo Rahimi va cong sy (2009) chi ra ring
Saponin ¢6 kha nang bao vé chirc nang cua gan,
khéng viém, chéng lai mot sé bénh do virut gay
ra. Cac hop chét Flavonoid va Polyphenol &
nhiéu loai thuc vat di dugc chitng minh c¢é kha
nang khang oxy hoa (Srivastava va Choudhary,
2014). Trong thién nhién c6 rat nhiéu loai hop
chat c6 loi, hon nita cong dung cuia cac hop chét
sinh hoc rat nhiéu. Viéc phan tich chung ciing
duoc chia ra thanh ba phuong phap, bao gom:
phuong phap héa hoc 1a phuong phap dua trén
nhirng phan tng héa hoc, phuong phap hoa ly —
vat 1y 1a phuong phap dua trén nhitng hién turgng
va qua trinh vat 1y nhu phuong phéap quang phd,
phuong phap so mau, phan &ng hat nhan...,
phuong phéap sinh hoc 1a phwong phap dua theo
nhiing hién tuong cua sy séng nhu trao d6i chit,
tang trudng, ¢ ché vi sinh vat... (V3 Thi Bach
Hué va cong su, 2007). Nghién ctru nay nhiam hd
tro cho qua trinh tim tai liéu phuc vu cho cac
cdng trinh nghién ctru khoa hoc va phan tich
danh gia ham luong hoat chat bang phuong phap
héa hoc va phuong phép do quang phd kha kién.
Déi v6i phuong phap hoa hoc, viéc nhan biét dya
trén sy bién d6i do cac phan tng hoa hoc xay ra
ctia Cc4c chat.

Dbi v6i phuong phap quang phd kha kién dya
trén kha ning hap thu tia sang co budc song xac
dinh do thiét bi tao ra ng véi mdi hoat chét,
ning luong hap thu cang cao cho thay hoat chat
do cang 16n.

2. NOIDUNG

2.1 Pinh tinh mdt s6 hep chat mang tinh
sinh hoc

2.1.1 Pinh tinh bang mdy do quang phé kha kién

Viéc xac dinh su hién dién cuia cac hop chét thyuc
vat bang méay do quang kho kha kién dugc thuc
hién dya vao quy trinh cua Harborne (1973) co
hiéu chinh. Mau nghién citu dirgc do quang pho
trén cac budc song, viéc hap thu budc séng cua
mau nghién ciu cho thay su tdn tai caa cac hop
chat, cu thé nhu sau: steroid (215 nM),
triterpenoid (230 nM), phenolic (255 nM),
quinone (260 nM), tannin (265 nM), Flavonoid
(300 nM), carotenoid (450 nM), saponin (545
nM) va alkaloid (550 nM). Mau trang 1a mau chi
chura dung dich ethanol. Vi két qua do hap thu
cang cao thé hién hoat chat do chira trong san
phdm cang nhiéu.

Phuong phap nay c6 thé dinh tinh dugc cac chat
ma chung khé dinh tinh dugc béi phuong phap
héa hoc, cho ra sb liéu chinh xéac cao, cé thé du
doan so sanh duoc ham luong hoat chat cua cac
nguyén liéu khac nhau. Tuy nhién dé thyc hién
dugc phuong phap nay can phai trang bi phuc
tap, may moc dit tién (V8 Thi Bach Hué va cong
su, 2007).

2.1.2 Pinh tinh bang quan sat do phan ng hoa
hoc

Duya vao céac phan ung tao mau theo mo ta cua
Sofowora (1993); Tiwari va Cummins (2011),
bang tong hop dinh tinh mot s hop chat sinh hoc
tir cao chiét cua thuc vat dugc thé hién cu thé nhu
sau:

Bdng 1. Pinh tinh mét sé hep chdt ¢ trong mdu cao chiét tar theec vt

Hop chat  Thi nghiém Quan sat
Ankaloid 2 mL mau + 3 dén 4 giot thudc thir Wagner Tta mau vang
Coumarin 2 mL mau + 3 mL NaOH 10% Mau vang
Flavonoid 1 mL mdu + 1 mL Pb(CH3COOH); (10%) Mau vang
Phenol 2 mL mau + 2 mL H,0+ 2-3 FeCls (5%) Tta xanh den
Quinone 2 mL mdu + vai giot HCI g dac Mau xanh la
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Hop chat  Thi nghiém Quan sat

Saponin 2 mL mau + vai giot dau oliu + dun nong 2 phiit Nhii trong mau sira
Tanin 2 mL mdu + 2 mL H,0+ 2-3 FeCls (5%) Tua xanh den
Terpenoid 2 mL mdu + 2 mL Chloroform + vai giot H2SOx4 dim dac Mau xanh ngoc bich

Phuong phéap nay dugc str dung rong rdi trong
thuc té, vi n6 khong doi hoi trang thiét bi phuc
tap, tuy nhién con mot s6 nhuoc diém 1 s& gap
kho khin khi phan tich nguyén liéu chira nhidu
tap chét hodc chira cht can phan tich véi luong
nho (V0 Thi Bach Hué va cong su, 2007).

2.2 Dinh lwgng mdt sb6 hop chat mang tinh
sinh hoc

2.2.1 Xac d@inh Ham lwong sterol téng bang
phwong phdp trdc quang (Wall- Kelley)
(Wall, M. E. & Kelley, E. G., 1990)

Thuc hién phan tng Liebermann-Burchard cta
mau sterol tong vad mau chuan Cholesterol
(Merck): Sterol/CHCI3 phan tng vai thudc thir
Liebermann-Burchard tao thanh phirc mau xanh
luc. Do do hap thu trén may quang phd hap thu
& budc song 620 nM, tir d6 tinh toan ham lwong
sterol tong bang phuong phap so sanh lugng
steroid dugc tinh theo cong thic:

Ar  Cqp Ar
e e S e
Ac  Cc T A

Trong dé: At la dg hdp thu cia mau ther, Ac 1a
d6 hdp thu ciia mau chuan, Cr 1a nong dé mau
thir, Cc 1a nong dg ciia mau chudn.

2.2.2 Xac dinh ham luong Saponin Triterpenoid

tong

Hut 0,2 mL dung dich mau sau khi dugc loc va
pha lodng cho vao 6ng nghiém, thém lan luot 13
0,2 mL vannilin - acetate (10%), 1,2 mL HCIOa,
dun cach thiy va t ¢ 70 °C trong 15 phut. Sau 15
phut, cac 6ng nghiém dugc lay ra lam mat trong
2 phut, ethyl acetate duoc bd sung sao cho tong
thé tich 1a 5 mL. Téng ham luong Saponin
Triterpenoid dugc phéan tich dya trén phuong
phap quang phé so mau, do do hip thu quang ph
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& budc song 548 nM vé6i chat chuin 1a Escin
(Dong Huaihai & Gu Wenying, 2001).

Xay dung duong chuan bang Escin: pha nong do
Escin tr 1 mg/L dén 10 mg/L (Sao cho ham
luwong Saponin Triterpenoid cua mau dugc phan
tich nam trong ddy nong d6 cia mau chuan).
Thuc hién quy trinh twong tu trén cho Escin
chuan.

2.2.3 Xdc dinh ham lrong Polyphenol téng theo
Folin-Ciocalteau (Hossain et al., 2013)

Hut 0,2 mL dung dich mau da pha loang thich
hop cho vao éng nghiém, thém 1,5 mL thuéc thir
folin-ciocalteau 10%. Giit 6ng nghiém & trong
t5i 15 phat. Cudi cting, cho thém 1,5 mL Na,CO3
5% va lic déu tay. Gir 6ng nghiém trong tdi 2
gid. Sau d6 do do hép thu cua dung dich & budc
s6ng 750 nM bing UV-spectrophotometer.

Xay dung duong chuan bing acid gallic: pha
nong d¢ acid gallic tr 5 mg/L, 10 mg/L, 15
mg/L, 20 mg/L, 25 mg/L, 30 mg/L (sao cho ham
luong Polyphenol tong cua mau phan tich nam
trong day nong do cia mau chuan). Cach pha
(3 g acid gallic dugc hoa tan trong 100 mL
ethanol duoc ndng d6 30 mg/L). Thuc hién quy
trinh tuong tu trén cho Acid gallic chuan véi cac
dung cu: may so mau, cuvet 10 mm, binh dinh
mirc 100 mL, pipet 1, 5, 10 mL.

2.2.4 Dinh lwong Tannin theo phwong phdp
Folin -Denis (Laitonjam et al., 2013)

Hat 0,5 mL dich mau va 0,5 mL nuéc cat cho
vao ong nghiém. Sau d6 cho tiép 0,5 mL thudc
thir Folin va 2 mL Na,COs 20% lac déu, lam 4m
bang nudc s6i trong 1 phdt va lam ngudi ¢ nhiét
d6 phong. Sau d6 do d6 hap thu caa dung dich &
budc séng 700 nM bang UV-spectrophotometer.



AGU International Journal of Sciences — 2025, Vol. 34 (1), 13 - 18

Xay dung duong chuan bang acid tannic: pha
nong do acid tannic tir 0 mg/L, 16 mg/L, 32
mg/L, 64 mg/L, 128 mg/L (sao cho ham lugng
tanin ciia mau phan tich nam trong day nong do
cia mau chuan). Thuc hién quy trinh truong tu
trén cho acid tannic chuan.

2.2.5 Pinh lwong Flavonoid tong theo phirong
phap Aluminium Chloride olorimetric
(Madal et al., 2013)

Hat 1 mL dich trich vao éng nghiém, cho thém
3 mL ethanol, 0,2 mL aluminum chloride (10%),
0,2 mL sodium acetate 1 M va 5,8 mL nudc cat.
Giit & nhiét d6 phong 30 phat va do d6 hap thy
cia hon hop phan ang ¢ 415 nM.

Xay dung duong chuan quercetin: pha ndng do
quercetin tr 10 mg/L, 20 mg/L, 30 mg/L, 40
mg/L, 50 mg/L va 100 mg/L trong ethanol. Thyc
hién quy trinh twong tu nhu trén cho quercetin
chuan.

Dung cu: may so mau, cuvet 10 mm, binh dinh
muc 100 mL, pipet 1, 2, 3, 5, 10 mL.

2.2.6 Xdc dinh ham lwong anthocyanin bang
phuwong phap pH vi sai (Fuleki and
Francis, 1968; Worlstad, 1993)

Dua trén nguyén tic chit mau anthocyanin thay
dbi theo pH. Tai pH 1,0 céc anthocyanin ton tai
& dang oxonium va flavium c6 d6 hap thu cuc
dai, con ¢ pH 4,5 thi chang lai & dang carbinol
khong mau. Po mat do quang caa mau tai pH 1,0
va pH 4,5 tai budc séng hap thu cuc dai. So véi
d6 hap thy tai bugc séng 700 nM. Dua trén cong
thac caa dinh luat Lampert Beer:

Tién hanh bang cach do mat d6 quang phé cia
dung dich mau tai pH = 1 va pH = 4,5 véi céac
budc séng hap thu cuc dai va 700 nM.

Xac dinh ham lugng anthocyanin (mg/L) theo
cbng thirc:

a= A. M .HSPL. 1000
- el

16

Trong do:
1,0

4= (A~ 45%) - (Ura— 15w)

1,0 . A A 5 A X 5 7
Am : do hap thu cia phan mau tht c6 pH

1,0
Amax

4,5
Amax

b?mg 1,0 do dugc ¢ budc song cuc dai;

1,0
1,0 do dugc 6 budce séng 700 nM;

d6 hap thu ctia phan mau thir c6 pH bang

4,5 | A1 4 , A x . 2z M
A T d6 hap thu ctia phan mau thir o pH bang
4,5 do duogc & bude song cuc dai;

45
4,5 do dugc & bude séng 700 nM;

HSPL: hé s6 pha loang;
M: khéi lwvgng phén tir caa cyanidin-3-glucoside,
bang 449,2 g/mol;

I: chiéu dai duong quang, tinh bing centimet
(cm);

d6 hap thy ctia phan mau thir c6 pH bang

e:1a hé s tit phan tor (bang 26 900) cua
cyanidin-3-glucoside, tinh bang L x mol™ x cm
1.

103 12 hé sb chuyén doi tir gam sang miligam.

2.2.7 Xdc dinh ham lwong caroteinoid (Ha Th;
Bich Ngoc, 2007; TCVN 1990)

Phuong phap dua trén kha nang hoa tan cua
carotenoid trong cac dung mdi hitu co cho mau
vang, cuong dé6 mau cua dung dich ty 1€ thuan
v6i ham lugng carotenoid va dugce do trén may
quang phd so mau UV — VIS & budc song 440 —
450 nM.
Ham lugng carotenoid (mg/kg) dugc tinh theo
cdng thuc:

« — X 0,00416 x V

x 1.000
mxb

Trong do:

a: Luogng twong duong véi dung dich gdc tim
thay trén db thi chuan (mL);

b: Thé tich cua dung dich chuan (mL);
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0,00416: Heé s6 chuyén 1 mL dung dich gbc kali
bicromat ra lwgng twong dwong vai carotennoid
(mg);

V: thé tich dich loc ciia mau ther sau khi qua cot
hap thu (mL);

m: khoi lwong cia mau thir (g);
1000: hé sé chuyén vé 1 kg mau.
2.2.8 Xdc dinh ham lwong saponin tong

Ham luong saponin téng duoc xac dinh theo md
ta cta Hiai va Nakajima (1976) c6 hiéu chinh.
Cho 500 pL chat chuan mau phan tich (c6 thé
hoa tan hoic pha lodng bing methanol 80%) vao
6ng nghiém. Thém vao 200 pL dung dich
vanillin 4% (duoc pha lodng bang methanol
80%). Sau d6, thém vao 1,8 mL H2SOs 70%

Trong d6: D: Po hip thu ciia mau; a, b: gié tri tir
dudng chudn; V: thé tich cua dich chiét (mL); N:
d6 pha loang; W: khi luong cao chiét co trong
thé tich V (mg).

2.2.9 Xac dinh ham luwong alkaloid

Ham luong alkaloid téng dugc xac dinh theo
phuong phap hinh thanh phic hop Véi
bromocresol green (BCG), tao thanh san pham
c6 mau vang (Shamsa et al., 2008) va xay dung
duong chuin voi atropine (AE). Ham lugng
alkaloid tong dwoc biéu dién theo miligram
duong lugng atropine trén gram cao chiét (mg
AE/g cao chiét).

Tién hanh thi nghiém: Cho 1 mL dung dich mau
vao 6ng nghiém. Sau d6, thém tiép 1 mL dung
dich HCI 2N va sau khi phan tng 5 phat thi dung
dich trén dugc loc bang gidy loc dé loai bo can.
Cho dung dich trén vao binh tach chiét lan luot
thém vao 5 mL BCG va 5 mL dung dich dém
phosphate (pH 4,7). Cudi ciing, hdn hop duoc lic
manh bang binh tach chiét véi 10 mL dung dich
Chloroform, sau 2 phut phan tng & nhiét d6
phong, tién hanh xac dinh d6 hap thy bang méay
do quang phé & cac budc séng 470 nM.
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(dwoc pha lodng bang nudc khir ion) va lic déu.
U hdn hop ¢ 60 °C trong 10 phit, sau d6 1am lanh
trong 15 phdt. Tién hanh ghi nhan két qua do hap
thu cuia mau tai budc song 550 nM. Mau trang la
mau chi chtra hdn hop vanillin 4% va H;SO4
70%.

Xay dung duong chuan ginsenoside: pha nong
d6 ginsenoside tir 10 mg/L, 20 mg/L, 30 mg/L,
40 mg/L, 50 mg/L va 60 mg/L trong methanol
80%. Thyc hién quy trinh twong ty nhw trén cho
ginsenoside chun.

Ham luong saponin dwoc tinh biang cach dua vao
phuong trinh y = ax + b ctia duong chuan tai cac
d6 hap thy cua chat chuan.

D—b

——XN
S o _axV
aponin —w

Xay dung duong chuin atropine: pha nong do
atropine voi dung méi methanol dé dat nong do
tir 10 mg/L dén 20 mg/L, 30 mg/L, 40 mg/L, 50
mg/L va 60 mg/L trong methanol 80%. Thuc
hién quy trinh twong tw nhu trén cho atropine
chuén.

3. KET LUAN

Nghién ciru di tong hop va dua ra dugc két qua
tong quan vé phuong phap dinh tinh va dinh
lwgng mot sé hoat chat c6 trong thuc vat, dé tur
d6 1am tai liéu tham khao cho mét sb nghién ciu
nham lya chon va ap dung dé phan tich, danh gia
chat lugng vé gia tri sinh hoc ciia mot s6 nguyén
liéu thao duoc va mot sb san pham thuc pham,
dugc pham duoc san xuit tir nguyén liéu do.
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