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XAY DUNG PHUONG PHAP PINH LUQNG POLYPHENOL TOAN PHAN
TRONG LA CHUM NGAY (Moringa oleifera) BANG QUANG PHO UV

Nguyén Khinh Thuy Linh", V6 Thi Quynh Nhi, Thai Thi Thu Nhién,
Huynh Thi Di¢u Han, Lé Thi Hong Ha, Nguyeén Thi Yén Vi
Truong Pai hoc Y Duoc Hué

TOM TAT

Pit van dé: Chum ngay con c6 nhiéu tac dung sinh hoc quy, cac hop chat polyphenol déng vai tro
quan trong trong Viéc ngdn chan céc tac dong c6 hai cua stress oxy héa. Do dé, can xay dung va
thim dinh phuong phéap dinh lugng polyphenol toan phan trong 14 chim ngay bang quang phd
UV-VIS nham kiém soét cht luong cua l4 chim ngay. Pbi tweng va phwong phap nghién cau:
L& chum ngay thu hai tai thanh phd Hué. Dinh lugng polyphenol toan phan bang phuong phap do
quang dua trén phan ng tao mau vdi thuéc thir Folin-Ciocalteu, thim dinh phuong phap dinh
luong theo hudng dan cia AOAC. Két qua: Xay dung phuong phap dinh luong polyphenol toan
phan trong 14 chum ngay phu hop véi hé théng quang phé UV-VIS, dam bao tinh dic hiéu chon
loc, d6 dung cao Vai ty 1& % chat chuan tim lai tir 98,79% - 101,93%, trung binh 99,85% va RSD =
1,22% va @6 chinh x4c cao. Ham luong polyphenol toan phan cua 1a chum ngay duoc xac dinh
bang phuong phép da xay dung la 23,2983 + 0,2009 mg/g tinh theo acid gallic (theo dugc liéu kho
tuyét dbi). Két luan: da xdy dung va tham dinh dugc phuong phap dinh luong polyphenol toan
phan trong 14 cham ngay bing quang phé UV-VIS.
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UV-VIS SPECTROPHOTOMETRY FOR QUANTITATIVE DETERMINATION
OF THE TOTAL PHENOLIC COMPOUNDS FROM LEAVES
OF MORINGA OLEIFERA
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ABSTRACT

Background: Moringa oleifera has many valuable biological effects. Polyphenol compounds play
an important role in preventing the harmful effects of oxidative stress. It is necessary to develop
and validate a quantitative analysis procedure of total polyphenols in the leaves of Moringa
oleifera using UV-VS method to control the quality of Moringa oleifera. Material and Methods:
leaves of Moringa oleifera are collected in Hue city. Determining total polyphenols using UV-VIS
method based on reaction between polyphenols and folin-ciocalteu reagent; validate this procedure
according to AOAC guidelines. Results: The quantitative analysis was performed by reaction
between total polyphenols and folin-ciocalteu reagent with detective wavelength of 765 nm. The
method was validated to have satisfied linearity in the range of 10-50 pg/ml. Intra-day and inter-
day precision tests showed the RSD% < 2% and desirable accuracy (revovery 98.79% - 101.93%).
Conclusion: The quantitative analysis procedure of total polyphenols from Moringa oleifera
using UV-VIS method was validated.
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1. Pat van dé

Céay chum ngay c6 tén khoa hoc la Moringa
oleifera, c6 ngudn goc ban dia tir tdy bic An
Do, sau d6 dugc phan bd rong rdi & cac nuéc
nhiét dgi va can nhiét dgi & chau A va chau
Phi. Chim ngay c6 chira nhiéu vitamin C,
beta caroten, protein, acid amin nén c6 gié tri
dinh duong cao. Bén canh d6, Chum ngay
con c¢6 nhiéu tac dung sinh hoc quy nhu
khang khuan, khang nam, chdng ting huyét
ap, loi tiéu, 1am ha cholesterol va ngin chan
su phat trién cua khdi u [1]. Cay cham ngay
maéi dugc du nhap vao Viét Nam, duoc su
dung nhu 1 loai rau c6 kha ning hd trg diéu
tri nhidu bénh, trong d6 dang quan tdm 1a cac
bénh lién quan dén tac dung chbng oxy héa
[2]. Céac hop chat polyphenol dong vai tro
quan trong trong viéc ngan chan céc tac dong
c6 hai cua stress oxy hoa [3]. Do do, viéc xay
dung quy trinh dinh lugng polyphenol trong
14 chum ngdy dé kiém soat ham luong
polyphenol trong dugc liéu, gép phan danh
gia chat luong duoc liéu nay 1a mot viéc rat
can thiét.

2. Nguyén li¢u va phwong phap nghién

2.1. Nguyén li¢u

La chum ngiy duoc héi ¢ thanh phd Hué va
duoc dinh danh béi TS. Vi Tién Chinh, Vién
Han I&m Khoa hoc va 6ng nghé Viét Nam.
Mau sau khi thu hai duoc say khé ¢ 50°C, sau
do xay tho, dung lam nguyén liéu cho qué
trinh chiét xut.

2.2. Thiét bi, héa chat, dung moi

- May quang phd tir ngoai kha kién UV-VIS
Shimazdu V630 (Japan).

- Natri carbonat khan, chuan acid gallic ham
luong 99,2% (Sigma-Aldrich), thubc thir
Folin-Ciocalteu pha san (Sigma-Aldrich).

2.3. Phwong phap nghién ciru

Dinh luong polyphenol toan phan trong dich
chiét dugc liéu bang phuong phap do quang
sau khi phan wtng véi thudc thir Folin-
ciocalteu. Tién hanh trong diéu kién tranh &anh

sang. Cho 0,1 ml dich chiét tac dung voi
0,5ml thudc thir Folin-Ciocalteu 10%. U 3-8
phit, sau d6 thém vao hén hop 0,4ml dung
dich Na,CO; 7,5%. U hdn hop 1h trong bdng
t6i, sau d6 do mat do6 quang & budc song
765nm. Ham lwong polyphenol toan phan
dugc tinh theo acid gallic [4].

2.4. Chudn bj mdu the

Can 0,5g dugc lidu cho vao binh cau, chiét
béng siéu dm voi dung moi, nhiét d6 va thoi
gian thich hop. Loc miu thir. Lay mot thé tich
xac dinh dich loc cho phan ung vdi thude thir
Folin-Ciocalteu trong méi trudng kiém cua
dung dich Natri carbonat.

Khao sat phirong phdp chiét mau dwoc liéu:
Thim do dung méi chiét: nuéc, ethanol,
methanol. Khao sat nhi¢t do chiét: 40°C, 50°C,
60°C. Khao sét thoi gian chiét: 90 phdt, 120
phut va 180 phat. Khao sat ty 1é nguyén li¢u :
dung méi chiét (g/ml): 1:20, 1:40, 1:60. Tai
mdi budce thi nghiém, thay doi gia tri cua yéu
td can khao sat va cb dinh thdng sb cua cac
yéu té con lai. Tinh ham lugng polyphenol
toan phan thu dugc d6i véi mdi thi nghiém dé
x4c dinh diéu kién tbi wu chiét polyphenol tur
l& chum ngay.

Chudn bi mdu chudn

Can chinh xac khoang 0,1 gam chat chuan
acid gallic, hoa tan trong nudc va pha lodng
thanh 100ml thu dwoc dung dich chuan gdc
acid gallic nong d6 1mg/ml. Sau do lan luot
hat 1, 2, 3, 4 va 5 ml dung dich chuan géc
acid gallic va pha lodng thanh 100ml dé thu
duogc cac dung dich aicd gallic c6 nong d6 10,
20, 30, 40 va 50 pg/ml. Thém vao céac dung
dich nay: thudc thir Folin-Ciocalteu, nudc,
dung dich natri carbonat. Mau thir va mau
chuan dé yén 30 phut rdi tién hanh do mat do
quang & budc soéng 765nm. Tién hanh song
song véi mau trang.

Thédm dinh phwong phdp: thim dinh theo
quy dinh cua AOAC [5] céc chi tiéu sau: do
chon loc dac hiéu, tinh tuong thich hé théng,
xac dinh khoang tuyén tinh: trén mot day
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dung dich chuan c¢6 nong do tir 10-50 ug/ml.

Xay dung phuong trinh hdi quy biéu dién sy

phu thudc tuyén tinh giira nong d6 va do hap

thu. Yéu cau: R*>0,99.

+ Do dung: st dung phuong phap thém

chuén, sau do xac dinh do thu hoi.

Ty I& % tim lai chuan duoc xac dinh theo

cong thuc:

Ty 16 % tim lai = (C tim lai/ C thém vao) x 100
= [(C mau thu thém vao — C

mau thir)/ C thém vao]x 100

+ Chinh xac: Chuéan bi cdc mau chuan & 3

muc ndng do. Mi nong do chuan bi 3 mau.

Xéc dinh nong d6 theo dudng chuan caa mau

trong cung mot ngay va khac ngay.

+ Tinh toan két qua: tir @6 hap thu cua dung

dich, tinh nong do polyphenol toan phan trong

cac dung dich thir theo acid gallic.

Ham luong polyphenol toan phan (mg/g)= (C

thue.V.k.1000/m)x 100

Trong do:

C thuc: ndng d6 polyphenol toan phan trong

dung dich thir (ug/ml)

V: thé tich dung dich thir (ml)

k: hé sb pha lodng

m: khéi lwong cua duoc liéu (g)

2.5. X Iy s6 ligu: Thi nghiém duoc tién hanh
ngau nhién véi 3 lan lap lai, két qua duoc tinh
toan bang phan mém Excel. Két qua phan tich
ANOVA v6i do tin cay 95%.

3. Két qua nghién ciu va ban luan

3.1. Khdo sdt phwong phdp chiét mdu dugc ligu
Sau khi thuc hién khao sat céc tiéu chi vé
dung moi, nhiét d9, thoi gian, ty 1€ nguyén
liu: dung méi, quy trinh chiét duoc t6i uu
nhu sau: Can khoang 0,5 g dugc liéu vao binh
nén, thém vao chinh xac 20ml MeOH va tién
hanh chiét siéu am & nhiét d6 50°C trong 120
phit. Loc dich chiét thu duoc qua mang loc
0,45 pum sau d6 cét thu hdi dung méi thu dugc
cin. Hoa tan cin trong MeOH thu duogc dich
chiét nghién cau.

3.2. Thdm dinh phwong phdp

3.2.1. Xdc dinh khoang tuyét tinh

Chuan bj cac dung dich chuan véi nong do
thich hop, tién hanh phan @ng voi thude thir
Folin-Ciocalteu, song song lam mot mau
tring. Po d6 hip thu & budc séng 765 nm.
Mbi tuong quan giita nong do va do hap thu
cua acid gallic chuan duoc thé hién & Bang 1.

Bang 1. Twong quan giira néng dé va dé hap thu do dwoc

Nong do C (ug/ml) 10 20 30 40 50
Do hap thu 0,1813 0,2957 0,4051 0,4977 0,5870
Phuwong trinh dwong chuan A =0,0101.C + 0,0894 R?=0,9968

Do hap thy va nong d6 cua dung dich acid gallic ¢6 twong quan tuyén tinh chat ché véi hé sb
tuong quan R? = 0,996 va phuong trinh héi quy tuyén tinh 1a A = 0,0101.C + 0,0894. Trong do,
A: d6 hap thy caa dung dich, C: ndng d6 caa dung dich chuan acid gallic (ug/ml).

3.2.2. Tinh thich hop hé thong

Pha dung dich acid gallic chuan c6 nong d 30pg/ml tir dung dich chuan géc. Hut chinh xac 1ml
dung dich nay, thuc hién phan @ng Folin-Ciocalteu. Po dé hp thu quang tai budc song 765nm.
Thuc hién ddng thoi 6 mau. Két qua dugc trinh bay ¢ Bang 2.

Bang 2. Khao sét tinh thich hop hé thong cia phuong phdp

Dung dich 1 2 3 4 5 6
Do hip thu (A) 0,5367 0,5564 0,5398 0,5617 0,5448 0,5531
A 0,5488
SD 0,0099
RSD (%) 1,7967
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Két qua cho thiy: do6 léch chuan twong dbi (RSD) vé d6 hip thu cua dung dich chuan sau khi
phan tng vai thude thir Folin-ciocalteu < 2%. Nhu vay, phuong phap phan tich nay tuong thich
vé6i hé théng UV-VIS.
3.2.3. D¢ dung cua phuwong phap
Thuc hién theo phuong phap thém chuan. Thém acid gallic chuan vao nén miu dugc liéu & céc
muec 1,8mg, 2,3mg va 2,8mg/0,1g duoc liéu, tién hanh xir Iy miu va phan tich theo quy trinh da
khao sat. Mdi mirc ndng do thém lam 3 mau. Thuc hién phan tng Folin-ciocalteu sau d6 do
quang. Dwa vao phuong trinh duong chuan, tinh lwong chuan tim lai. Tir d6, xac dinh phan tram
tim lai chuan nhu Bang 3.

Bang 3. Két qua khdo sdt do diing ciia phwong phdp

Lugng thém vao ban dau 1,8 mg 2,3mg 2,8 mg
D6 thu hoi (%) 100,07 — 101,93 98,84 — 99,78 98,79 — 100,04
Trung binh (%) 99,85+ 1,22

Phuong phap dinh lugng c6 d6 ding cao véi ty 1& % chat chuan tim lai tir 98,79 % - 101,93%,

trung binh 99,85% va RSD = 1,22%.
3.2.4. D¢ chinh xac cua phwong phap
Khao sat theo quy trinh xir Iy mau nhu trén,
tién hanh phan tmg Folin-ciocalteu sau d6 do
d6 hap thu quang & budc song 765nm. Lap lai
thi nghiém 6 1an song song trong cung 1 ngay.
Xéc dinh ham luong hop chat trong mau thir
(mg/g) dwa vao duong chuan (d6 chinh xéac
trong ngay). Lap lai cd quy trinh trén vao
ngay tiép theo trén cing mau (do chinh xac
khac ngay). Tinh RSD(%) cua ham lugng
trong ngay va khac ngay. Két qua thé hién &
Bang 4.

Bang 4. Két qua khao sat dg chinh xdc

cua phwong phap
Do chinh xac trong ngay 23,7090 + 0,3243
(xSD, mg/qg) RSD =1,3678 %
Do chinh xac khac ngay 22,2881 + 0,4053
(xSD, mg/qg) RSD =1,8183 %

Nhan xét: do chinh xac dat yéu cAu cho mét
quy trinh dinh luong véi ham lwong hoat chat
trong dugc li¢u chum ngay dudi 10%.

3.3. Ham Iwong polyphenol toan phan trong
14 chum ngay

Ap dung quy trinh dinh luong da tham dinh
dé xac dinh ham lugng polyphenol toan phan
trong 14 chim ngay, két qyar thé hién trong
Bang 5.

Két qua thuc nghiém cho thdy, ham lugng
polyphenol trong 14 chum ngay dat 23,2983 +

0,2009 mg/g tinh theo acid gallic (theo duoc
lieu kh tuyét dbi).
Bang 5. Ham lrong polyphenol toan phan trong
la chum ngay

STT Ham lugng polyphenol toan phan
(mg/q)

23,1306

23,2433

23,5210
23,2983 + 0,2009

WN -

X +SD

Polyphenol 1a cac hop chat c6 ngudn gdc tu
nhién va ton tai trong thuc vat, dwoc ching
minh 1 c6 kha niang chdng oxy héa vé cling
hiéu qua [6]. Polyphenol c6 thé bao vé co thé,
gitp co thé chéng lai nhidu loai bénh khéac
nhau do géc ty do giy ra nhu ung thu, tim
mach, tiéu duong, lodng xwong va bénh thoéi
hoéa than kinh [7], [8]. Nhiéu nghién ctu cho
thay, polyphenol Ia thanh phan chinh trong
dich chiét 14 chum ngdy va nd dong vai tro
quan trong trong co ché bao vé gan chéng lai
cac tac nhan oxy héa [9]. Do do6, ham lugng
polyphenol toan phan 1a tiéu chi quan trong
dé danh gia chit luong caa duoc lidu nay. Dé
xac dinh ham luong polyphenol toan phan, cé
thé s dung nhiéu phuong phap nhu HPLC,
do quang. Phuong phap Folin - Ciocalteu la
phuong phap quang pho truyén théng ding dé
xac dinh ham luong phenolic téng, dic hiéu
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cho cac nhém phenol do tinh chat khir cua
ching. Ban chit Ia phan ung khir cac axit
phosphomolybdic cua cac hop chat phenolic
trong moi truong kiém tao thanh mot phic
chat mau xanh. Folin - Ciocalteu dugc danh
gia 1a tét hon so v&i mot sé6 phuong phap
thuong dugc so sinh nhu chuin do
permanganat, phan ang mau vai cac mudi sat,
phép do dung tia cyuc tim. Thyc té, da sé cac
phuong phap xac dinh ham lugng phenolic
tong khac chi do dugc mot sé cau tric
phenolic nhit dinh, khong thé dung dé udc
tinh ham lwogng phenolic tong [10]. Hién nay
c6 mot sé phuong phap méi dang phat trién
cho két qua phan tich chinh xé&c va hién dai
nhu k¥ thuat phan tich dién va phd hong
ngoai (IR) nhung Folin - Ciocalteu van dugc
st dung phd bién trong cac nghién ctu
polyphenol vi tinh don gian, dé thuc hién va
khéng can nhiéu may moc, ki thuat phic tap.
4. Két luan

Nghién ctru da xay dung phuong phap dinh
luong polyphenol toan phan trong Ia cham
ngay bang phuong phap quang phd UV-VIS,
dwa vao phan ung tao mau voi thudc thir
Folin-Ciocalteu. Phuong phap xay dung phu
hop véi hé théng quang phé UV-VIS, dam
bao tinh dac hiéu chon loc, do dung cao Vai ty
1& % cht chuan tim lai tir 98,79% - 101,93%,
trung binh 99,85% va RSD = 1,22% va do
chinh xac cao. Ham lugng polyphenol toan
phan cua la chum ngiy dugc xac dinh bang
phuong phap da xay dung la 23,2983 +
0,2009 mg/g tinh theo acid gallic (theo dugc
liéu khd tuyét ddi).
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