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TINH KHANG OXY HOA C UA KEO ONG VI ET NAM VA M QT SO NUGC

Nguyén Xuan Hai, Nguyén Trung Nhan, Nguyén Thi Thanh Mai
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TOM TAT: Keo ong la Bn hpp gom nhra cay ton Wi chat tiét ra tir tuyén nuegc bot cia ong

mdt. Thanh pln hoa e aia keo ong piathusc vao Vv tri dia ly aing nhe ngwn goc thec vat. Hau hét

cac nghién ¢u cho thiy keo ong chia nhieu hop chit polyphenol va flavonoid, ngbtrir keo ong

Myanma clta nhiéu triterpen. Keo ong c6 néi hoat tinh sinh hoc nhe khang khidn, khang oxy hoa,

khang viém va khang ungithDo chra c6 hit cir nghién @u ndo vé keo ong it Nam, trongdé tai nay,

ching toi tén hanh nghién#u tong ham kong polyphenol, flavonoid ciing nhw hoat tinh khéing oxy

hoa aia keo ong \dt Nam cuing & 6 miu keo ongy cac neéc nhe Brazil, Indonesia, Mexico, Myanma

va Trung Quc d¢ so sanh gia frcia keo ong \dt Nam. Kt qu:z cho thiy, keo ong Trung Qit,

Mexico, Brazil xanh vais c6 vng ham dong polyphenol va flavonoid caardng ing Wi hoat tinh
khang oxy h6a amh. Gia ti ICsq doi véi hogt tinh ic ché goc tr do DPPH hin leot & 33,65; 35,98;
46,59 va 55,49 pg mi_ va gia tf I1Csodoi Véi hoat tinh irc ché enzym xanthin oxidasén Lot 1& 43,84;
6,07; 9,16 va > 100 pg mlL.Mdu keo ong \dt Nam va Myanmaéu chia it polyphenol va khéng cé

hogt tinh khang oxy hoéa.

Tar kh6a: Keo ong, polyphenol, flavonoid, khang oxy héa.

GIOI THI EU

Keo ong, téng Hy kp 1a "propolis". Trong
d6, ngha aia "pro" la "twéc", va nghia aia
"polis” & "thanh ph". Két hop lai, ngha aia
“propolis” & "twdéc thanh pB". Tu “thanh
phd" & day ch t6 ong nén ngia thrc chit cia
“propolis" 1a chit biao vé ong kive manh trrdc
khi c6 6. V& mat sinh hc, keo ong 1a &n hop
gom mot loai nhya cay Wi chat tiét ra tr tuyén
nuac bot cia ong nit. Loai ong & dung keo
ongdé han kin &, gidp ko quin mit ong, ko
vé sy phét trén caa u tring, témg va ban than

khoi sy tin céng @a vi rat [1]. V@ mit hoa e,

keo ong c6 thanh Ah hoa lc rat da cng.
Hién nay, cac nha khoapb da xacdinh duoc
hon 150 clat c6 trong keo ong, trondp, chém
phan lon 1a cac bp chit polyphenol va
flavonoid, la nftng hyp chit c6 nhiéu hoat tinh
sinh hoc, dic biét 1a kha nang khang oxy hoéa
[2]. Trén tt gioi da c6 nhéu nghién ¢u V&
keo ong, nbing ¢ Viét Nam hién van chra co
nghién @u nao vé linh wrc nay. Do do, trong
dé tai nay, ching t6i ghién ctru ham lugng
polyphenol va flavonoid, cung voéi kha nang
khang oxy héa clia mau keo ong Viét Nam trén
2 quy trinh &c ché gbc tr do DPPH vaic ché

enzym xanthin oxydase.
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THUC NGHIEM
Chudn bi mdu

Mau keo ongiuoc lay tir phong thi nghiém
Hoa hop chit thién nhién, truong dai hoc
Toyama, NAt Ban gom 6 miu cia 5 nréc:
Brazil, Indonesia, Mexico, Myanma, Trung

Qudc va miu keo ong a Viét Nam Ay tur

Long Khanh, inh Béng Nai. Miu keo ong
dugc ly trich nhu sau: khoang 0,5 g keo ong
dugc chiét véi 25 mL etanol, dc déu trong 24h
véi toc @6 1ic 200 vong phdt, saudé co quay
dich chét thu duoc miu cao. Héu suit trich
thu dugc cia cac mMu keo ong trinh bay trong

bang 1.

Bang 1.Hiéu suit trich ngwi cua cac mu keo ong ¥i dung mdi etanol

STT Miu keo ong

Heu suat (%)

Mexico

91,49

Brazil xanh

84,13

Brazildo

81,58

Indonesia

75,68

Trung Quc

62,79

Myanma

49,49

N o O B~ W N| B

Viét Nam

40,19

Xéac dinh téng ham hreng polyphenol

Co s6 phwong phap

bay la phrong phapdo mau dra vao phn
tng oxy héa ki giita thuc thr Folin-
Ciocalteau va cac polyphenol ctia dung dich
mau trong mai teong kiém sinh ra cac acid
heteropoly c6 mau xanh davirhap thu arc dai
0 737 nm. Phuong phap nay su dung acid gallic
lam chit chuén va tbng ham &rong polyphenol
s3 dugc tinh Bing cach quy & luong trong
duong Wi chit chuan acid gallic, Kt qua dugc
biéu dién hing £ mg acid gallic § miu kho
[3].
Ho4 chit

- Dung dch acid gallic §c 1000 pg mt-.

- Dung dch thic thi Folin-Ciocalteau
1:5 (theo thé tich).

- Dung dch NgCG0; 10 %.

Thyc nghiém

Tir dung dch acid gallic gc, tién hanh pha
day chin acid gallic c6 cacdngdé 1, 2, 4, 6,
8, 10, 15, 2qug mL™. Quy trinh nhu sau: cho
acid gallic (miu), thém 600 pL dung idh
thuc thir Folin-Ciocalteau 1:5,it déu dung
dich, @ yén trong 5 phat, thémép 800 uL
dung dch NgCO; 10 %, thém méc cit dén 3
mL, lic déu, u 30 phat trongdi, rdi do mat do

quango budc séng 737 nm.
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Xac dinh téng ham hrgng flavanon va
flavanonol  bing thuéc  the  2,4-

dinitrophenylhydrazin

Co s phwong phap

2,4-dinitrophenylhydrazin gim ung wi
nhém carbonyl ho flavanon va flavononol dé
hinh thanh bp chit 2,4-dinitrophenylhydrazon
¢60 mau cam, hép thu cuc dai & 485 nm. Cac
hop chit thusc ho flavon, flavonol va isoflavon
c6 i ddi ¢ vi tri C,-C; khéng plan ing duoc
V6i  2,4-dinitrophenylhydrazin, céu tric ho
flavonoid trinh bay trong hinh 1. Phrong phéap
nay sr dung (29-pinostrobin lam cht chuén,
tbng ham trong flavanon va flavanonatuoc
tinh bing cach quy & lugng trong duong Wi
chit chuin (29)-pinostrobin, Kt qua duoc biéu
dién bing $ mg (2)-pinostrobin ¢ mau kho
[4].
Hoa chit

- Dung dch chiin gc (29-pinostrobin
12500 pg me.

- Dung dch 2,4-dinitrophenylhydrazin 1
% trong 500 puL SO, dam dac woi 20 mL
metanol.

- Dung dch KOH 1 % trong metanol 70
%.

Thuc nghiém

flavonol

flavon

Tién hanh pha day chno (29)-pinostrobin
V6i cac rong do 50, 100, 200, 300 va 600 pg
mL™. Quy trinh nlr sau: pha chin (miu)
trong metanol, thém 1000 uL éwthr, o hdn
hop trong 50 phutai 50 °C, thém tép 5 mL
dung dch KOH, dé ling dung dch, i lay 100
pL dung dch cho vao 5 mL metanol, ly tam,
loc bo két tua, phin dich loc dwoc dem do

quang #i buéc séng 485 nm.

X&c dinh téng ham reng flavon va flavonol
bing thudc thir AICI 5

Co o phwong phap

Al(Il) tao phic bén véi nhém carbonyly
vi tri cacbon thr 4 va nhém hydroxyb vi tri
cacbon tit 3 haic thir 5 aia flavon va flavonol
¢6 mau vang, hip thu cuc dai & 437 nm [4].
Céu tric flavon va flavonol trinh bay trong
hinh 1. Phrong phap nay (s dung quercetin
lam cHit chuin, ©ng ham ikong flavon va
flavonol dugc tinh king cach quy & luong
trong dwong Wi chit chiudn quercetin, & qua
dugc biéu dién bing $ mg quercetin § mau
kho.

flavanon flavanonol

Hinh 1. Ciu triic ho flavonoid
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Héa chit

- Dung dch chuin gbc quercetin 500 pg
1

mL™.
- Dung dch thibc thir AICI5 10 %.
- Dung dch NgCO; 1 M.

Thuc nghiém

Tién hanh pha day chn quercetin i cac
nong do 5, 10, 25, 50 va 100 pg il Quy
trinh nhu sau: chuin (miu) dugc hoa tan trong
etanol, thém 100 pL dungah thic thr AICI,
10 % va 100 pL dungich NgCO; 1 M, dé
yén 15 phit i do quang 4i busc séng 437

nm.
X&c dinh téng ham hrong flavonoid
Toéng ham trong flavonoidduoc xacdinh

tr tbng ham irgng flavon, flavonol va dng

ham krgng flavanon, flavanonol.
Hoat tinh trc ché géc tw do DPPH

Co o phwong phap

DPPH la nét goc tr do bén c6 mau tim va
hap thu cuc dai tai 517 nm. Céac dit c6 kh
nang khang oxy héaéstrung hoa §c DPPH
bing cach cho hydrogen, lamagi d6 hp thu
va mau éa dung dch phin tng € nhat dan,
chuyén tir tim sang vang nit. Dya vao cuong
do mau cua dung dich khi c6 va khong c6 mau
thir s¢ tinh dwoc phan tram trc ché gbc tu do
DPPH ciia mau tht.

Hoa chit
- Dung dch DPPH 100 pM trong etanol.

- Etanol tugt ddi.

Thuc nghiém

Quy trinh thr hoat tinh nhur sau: miu hoa
tan trong etanol, thém 1500 pL dungctd
DPPH, thém tiép etanol dén 3000 pL, dc déu,
1 trong 6i 30 phat, i do quang 4i buéc séng
517 nm. Tén hanh tik haat tinh trén cac Au
keo ong i nhiéu ndng d6 khac nhau (100, 50,
25, 10 pg mb), chit déi ching drong la

quercetin.

Hoat tinh wc ché enzym xanthin oxydase
(X0)

Co so phwong phap

XO xtic tac cho phan tmg chuyén hoa
xanthin thanh acid uric, c6 budc séng hap thu
cuc dai & 293 nm,dong thyi hinh thanh §c t
do O°". Khi c¢6 mit chét tc ché enzym XO,
cuong do hip thu cia dung dich s& giam. Dya
vao do hip thu cua dung dich khi c6 va khong
¢6 mau thir ta s& tinh dugc phan trim trc ché
enzym XO ciia mau.
Hoa chit

- Dung dch dém phosphat 70 mM, pH =
7,5.

- Dung dch enzym XO 0,05 U nit.trong
dém phosphat.

- Dung dch chit nén xanthin 150 pM
trongdém phosphat.

- Dung dch HCI 1 M.

Thac nghigm

Quy trinh thir hoat tinh nhu sau: mau
dugc hoa tan trongém phosphat, thém 100 pL
enzym XO, fic déu, u 15 phat 4i nhiét do
phong, thém &p 900 pL cht nén xanthin, fic
déu, u 30 phut 4i nhiét d6 phong, 8i thém 200
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pL dung dch HCI 1 M vado mat d6 quang 4i
budc séng 293 nm. En hanh th hoat tinh trén
cac miu keo ong i nhiéu ndng d6 khac nhau
(100, 50, 25, 10 pg i), chit d6i chang drong

Ia allopurinol.

KET QUA

Ké qua xac dinh téng ham hrong
polyphenol

Téng ham kong polyphenol & duoc tinh
bang cach quy & lugng trong duong Wi chit
chuin acid gallic, Kt qua dugc biéu dién bing
s mg acid gallic g-1 du kho, Kt qua thu
duoc trong Bing 2.

Bing 2.Tong ham lugng polyphenol ¢a cac ru keo ong

STT Mau keo ong TBng polyphenol (mg Q)
1 Brazil xanh 85,163+ 0,085
2 Trung Quéc 83,831+ 0,076
3 Mexico 75,567+ 0,076
4 Brazildo 49,142+ 0,039
5 Indonesia 21,670+ 0,019
6 Myanma 13,388+ 0,019
7 Viét Nam 12,365+ 0,013

Két qua cho thy, keo ong Brazil xanh,
Trung Quc, Mexico va Brazildé c6 ham
lugng polyphenol cao dn cac mMiu keo ong

Myanma, Indonesia va ¥t Nam.

K ét qua xacdinh téng ham hreng flavonoid
Téng ham tong flavanon va flavanonol

dugc tinh Bing cach quy & lugng trong duong

v6i chit chuén (29)-pinostrobin dugc biéu dign

bing $ mg (29-pinostrobin @ mau khd. Tong
ham kong flavon va flavonolduoc tinh king
cach quy ¢ lugng trong duong Wi chat chuin
quercetin, kt qua duoc biéu dién bing £ mg
quercetin § miu khé. ™ng ham irong
flavonoid dugc xac dinh tr tong ham wong
flavon, flavonol va éng ham irong flavanon,

flavanonol dugc trinh bay trong Bang 3.

Bing 3.Tong hamirgng flavanon va flavanonolgmg ham irgng flavon va flavonol, va tong ham

luong flavonoid trong cidc mau keo ong

. Flavon va flavonol | Flavanon va flavanonol Flavonoid
STT | Mau keo ong " " "
(mg g°) (mg g°) (mg g°)
1 Brazil do 1,990 + 0,023 629,54 + 0,98 631,5+1,0
2 Brazil xanh 19,28 + 0,16 748,05 + 0,69 767,33850,
3 Indonesia 1,38+0,14 659,5+1,5 660,9+1,6
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4 Mexico 15,84 + 0,14 4181,3+1,5 4197,1+1,6
5 Myanma - 766,2+1,7 766,2+1,7
6 Trung Quc 18,037 = 0,095 4562 + 10 4580 + 10
7 Viét Nam - 1937,6 +3,1 1937,6 +3,1

Keo ong Brazil xanh, Trung Qu va
Mexico ¢6 téng ham luong flavon va flavonol
nhiéu hon so \6i keo ong Brazikié va keo ong
Indonesia. Bén canh d6, keo ong Trung Qic,
Mexico va Vit Nam co téng ham luong
flavanon va flavanonol néii hon so i cac
mau keo ong conal. Téong ham rong
flavonoid a@ia keo ong Trung Qic, Mexico va

Viét Nam nhéu hon cac mdu keo ong khac.

Nhin chung, hamulng flavon va flavonol it
hon nhéu so Wi ham kong flavanon va
flavanonol c6 trong Au keo ong. Chinh vi
vy, tbng ham trong flavonoid cé trong cac
mau keo ong ph thuc nhiéu vao hamugng

cua flavanon va flavanonol.

K&t qua thir hoat tinh DPPH

Két qua thir hoat tinh DPPH cac mau keo

ong trinh bay trong &g 4.

Biang 4.Két qua thir hoat tinh e ché gbc tr do DPPH @a cac mau keo ong

Mau % trc ché ICso
STT
keoong | 100pgmL™ | 50pg mL? 25pg mL? 10pg mL™ | (ng mL™?
1 Trung Quic 88,7+ 2,1 87,4+ 1,3 30,2£ 4,0 14,2+ 3,4 33,65
2 Mexico 88,50+ 0,70 86,8 1,7 21,2+ 25 10,9+ 3,7 35,98
3 Brazil xanh 65,4 4,1 46,6+ 1,4 7,0£29 3,42+ 0,27 46,59
4 Brazil o 67,3£1,3 47,9+ 4.3 14,3+ 1,7 4,017 55,49
5 Indonesia 25,9 2,7 18,9+ 1,7 2,98:2,3| 0,18#0,014 > 100
6 Myanma 22,8+2,7 17,3+ 5,4 0,576+ 0,014 - > 100
7 Viét Nam 145+ 4,9 10,5+ 3,0 0,66+ 0,29 0,25 0,26 > 100
Quercetin 1.26

Két qua thir haat tinh tc ch gbc tr do
DPPH dia 7 niu keo ong, cho #ty, 3 miu keo
ong Indonesia, Myanma va &iNam khéng c6
hoat tinh khang oxy hoa, ¢lto 4 miu keo ong
Trung Quc, Mexico, Brazil xanh va Brazilo
c6 hait tinh khang oxy héa. & qua nay phu

hop voi két qua xac dinh ©ng ham irgng

polyphenol c6 trong cac 4n keo ong vi keo
ong Brazil xanh, Trung G, Mexico va
Brazil d6 c6 ham kong polyphenol nkiu hon
so Wi keo ong Indonesia, Myanma va Vi
Nam. Bng thoi, haat tinh @c ché gdc ty do
DPPH ding pht lyp voi két qua xac dinh tong

ham kong flavon va flavonol vi cac & keo
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ong Brazil xanh, Trung G, Mexico va
Brazil ¢6 c6 chra nhéu flavon va flavonol,
trong khi d6, keo ong V8t Nam, Myanma
khéng clira flavon va flavonol, con keo ong

Indonesia cha it flavon va flavonol [5, 6, 7].

K&t qua thir hoat tinh rc ché enzym XO
Két qua thir hoat tinh XO cac mau keo ong
trinh bay trong Bang 5.

Bang 5.Két qua thir hoat tinhirc ché enzym XO @a cac mau keo ong

~ % trc ché
Mau ICso
STT " 100 50 25 10 5 ( L
eo ong . ] . ] ] pg m
(mgmL?Y | (mgmL?) | (ugmL?) | (ugmL?) | (ngmL?)
1 Mexico 72,0+ 4,9 62,0+ 2,9 60,7+ 2,8 61,0+ 3,2 47,0£1,2 6,07
2 Brazil xanh| 93,3+2,3| 80,5+1,1 83,0t 2,1 55,0+ 2,2 25,0+ 1,5 9,16
Trung
3 ] 70,0£1,6 54,9+ 1,8 35,0+ 1,7 44,0+ 4,5 22,0£2,9 43,84
Quoc
4 Brazil do 17,0£1,9 11,035 19,0+ 1,8 12,0£1,6 10,015 > 100
5 Indonesia 31,0£3,1 21,0+1,7 29,0+ 2,1 - - > 100
6 Myanma 23,8+2,2 17,0+ 2,3 - - - > 100
7 Viét Nam 13,0£15 9,741,2 - - - > 100
Allopurinol 0.063

Ba miu keo ong Mexico, Brazil xanh va
Trung Quc c6 hat tinh wc ché enzym XO.
Keo ong Brazildo, Indonesia, Myanma va #fi
Nam khéng c6 ha tinh ac ché enzym XO.
Tuong tr quy trinh thir haat tinh tc ché goc
do DPPH, Kt qua tc ché enzym XO @a céac
mau keo ong c6 lién quandi/tong ham drgng
polyphenol va dng ham irgng flavon va
flavonol, tong ham luwong flavanon va
flavanonol éing c6anh hrong it nhéu dén kha

nangtc ché enzym XO.

KET LUAN

Téng ham luong polyphenol va tdng ham
lugng flavonoid anh hrong manh dén kha nang

khang oxy hoaiga cac riu keo ong. Keo ong

Indonesia, Myanma va ¥t Nam c6 hamugng
polyphenol thp, khong clra flavon va

flavonol nén khéng c6 hotinh khiang oxy hoa.

Két qua khao sat trén cho thiy, keo ong
Viét Nam c6 nhiéu diém tuong dong véi keo
ong Myanma. Mot nghién ciru trudc day da
cong bd 13 keo ong Myanma chia nhiéu
triterpen va flavanon. Cac triterpen nay c6 hoat
tinh khang nhidu dong té& bao ung thu nhu
PANC-1 (ung thu tuyén tuy & ngudi), Colon
26-L5 (ung thu biéu bi ¢ chudt), B16-BL6 (u
melanin & chudt), LLC (ung thu biéu bi phdi &
chudt), A549 (ung thu biéu bi phdi ¢ ngudi),
HeLa (budu ¢b biéu mé 4c tinh HeLa & ngudi),
HT-1080 (xo0 sarcoma HT-1080 & nguoi) [7].

Chinh vi Wy can c6 nhirng nghién ctru sau vé

Trang 72



TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 T2 - 2011

thanh phan hoa hoc ciing nhu hoat tinh sinh bang chimg khoa hoc lam ting gia tri chat

hoc ciia keo ong Viét Nam dé cung cap nhung lugng cua keo ong Viét Nam.

COMPARATIVE STUDY ON TOTAL POLYPHENOLS, FLAVONOIDS CONTENT,
AND ANTIOXIDANT ACTIVITY OF PROPOLIS FROM VIET NAM  AND OTHER
COUNTRIES

Nguyen Xuan Hai, Nguyen Trung Nhan, Nguyen Thi Thah Mai
Faculty of Chemistry, University of Science-VNU HCM

ABSTRACT:. Propolis is a resinous mixture that honey-bedemlfrom tree buds, sap flows,
or other botanical sources. The chemical constitsi@f propolis depends on area as well as plant
sources. Almost propolis contains polyphenols dagiohoids, except Myanmar propolis contains
triterpenoids. Propolis is well known to variouslogical activities such as antibacterial, antioait,
anti-inflammatory and anti-cancer. There is no stwh chemical constituents and biological acitisti
of Vietnamese propolis, therefore, we comparatiueyson total polyphenols, flavonoids content, and
antioxidant activity of propolis from Vietnam anther countries such as Brazil, Indonesia, Mexico,
Myanmar, and China. The results showed that, piesgodm China, Mexico, Brazil green type and red
type contained high amount of polyphenols and fiaids, and a corresponding high antioxidant
capacity. The IC50 values of DPPH scavenging dégtiwvere 33.65, 35.98, 46.59 va 55.49 pug mL-1,
respectively, and IC50 values of xanthine oxidabébitory activity were 43.84, 6.07, 9.16 va > 1,00
mL-1, respectively. Propolis from Vietham and Myanmontained small amount of polyphenol and
they showed less antioxidant activity.

Keywords:Propolis, polyphenols, flavonoids, antioxidant.
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