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HOAT TINH CHONG OXI HOA PANG SAM (CODONOPSIS PILOSULA FRANCH.)
SO SANH VOI MOT SO DUQC THAO KHAC VA AXIT ASCOBIC

Pén toa soan 17-5-2018

Nguyén Thi Ngoc Anh, Pao Thi Thu Thiy, Hoang Vin Ha
B¢ mén Cong nghé Hoa hoc, khoa Hoa hoc, truong Dai hoc Khoa hoc Tw nhién Ha Ngi

SUMMARY

ANTIOXIDANT ACTIVITY OF CODONOPSIS PILOSULA FRANCH.
IN COMPARISON WITH OTHER HERBS AND ASCORBIC ACID

Antioxidant activity is an importance factor for assessing the applicability of plant extracts in the food,
functional foods and cosmetics sectors. Codonopsis pilosula Franch. is a tranditional herb was
extracted and freezing dry for storage, evaluation of their antioxidant activity Ampelopsis cantoniensis
K.Koch, and Piper betle L. and comapre with extracts of Ampelopsis cantoniensis K.Koch, and Piper
betle L. The antioxidant activity of these herbs were evaluated by total phenolic, total flavonoid, DPPH

o+

and ABTS radical scavenging methods. Results showed that the total phenolics and flavonoids of
Codonopsis pilosula Franch are smallest among three herbs. The DPPH radical scavenging activity of
Ampelopsis cantoniensis is better than that of other herbs, and has the lowest ECsy values. Ampelopsis

o+
cantoniensis K.Koch, and Piper betle L., also showed a high ABTS radical cation scavenging activity

and the activity of three herb extracts are in the same order as DPPH * radical scavenging activity.
Expecially, Ampelopsis cantoniensis and Piper betle have a higher radical scvenging activity than
ascorbic acid. Arcoding to the eastern medicine, Codonopsis pilosula Franch. is a medical for
improving health, supporting digestive system, and circulatory system, however, the extract of this
herb did not show noticeable antioxidant activities, it is recomnened to combind with a high antioxidant
activity extract from other herbs for stablizing and protecting bioactive compounds.

Keywords: natural antioxidant, Ampelopsis cantoniensis K.Koch, Piper betle L., and Codonopsis
pilosula Franch.), phenolic, flavonoid, radical scavenging

1. GIOI THIEU dung, tuy nhién ching lai ¢6 nguy co doc tinh
Su gia ting qua murc cac gdc ty do trong co thé cao, gay ra cac tac dung phu nhu gy ung thu
c6 thé gy ra hién truong “stress oxy héa” (BHT, BHA) [6]. Vi vdy cang ngay c6 nhiéu
(oxidative stress) dugc cho la mét trong nhiing ngudi quan tdm dén viée tim ra cac chit chéng
nguyén nhan chinh gay ra cac bénh man tinh oxi hoa c¢6 ngudn gbc tir tu nhién, khong gy
va thoai hoa nhu xo vira dong mach, bénh tim, tac dung phu va an toan véi suc khoe con
thiéu mau cuc b, ung thu, tiéu duong, bénh nguoi.

thoai hoa than kinh va ldo hoa [3][4]. Cac hop Thuc vat dwoc con ngudi biét dén 1a mot
chét chdng oxi hoa c¢6 kha ning loai bo gbc tur ngudn chira cac chat chéng oxi hoa ty nhién
do, giam nguy co “stress oxy hoéa”[5]. Da co tuyét voi nhu: phenolic, flavonoid, tanin,
rt nhiéu chét chdng oxi héa tong hop duoc sit quinine, carotenoit, tocopherol,... .[7] Trong
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d6 cdy thudc dan gian tir lau di dwoc con
ngudi quan tim dén nhu mot nguon tai nguyén
thuc vat co gia tri thiét thuc ddi véi con nguoi
trong viéc phong va chira bénh.

Cay bang sam Codonopsis javanica (Blume)
Hook. f. [1][2]; cay Trau khong piper betle L.
(piper siriboa L .) [1] va cdy Ché¢ day
EtAm.)
Planch [2] 1a ba loai cay thudc va dugc thao &

Ampelopsis cantonien sis (Hook .

Viét Nam, duoc sit dung nhu nhitng vi thube
chita dwgc rt nhiéu bénh va bdi bo sirc khoe
con nguoi.

Céc nghién ciru da dugc cong bd cho thiy cac
chat co trong chiét xuat nudc tir ré Pang sim
¢6 tac dung chéng lai béo phi do fructose gay
ra, sy ting cao cua Insulin trong mau va tac
dung diéu tri cia dich chiét Pang sam 1a duy
tri On dinh tinh trang chdng oxi héa trong gan
chudt, bao vé gan trong co thé ngudi [8],[9].
Theo két qua nghién ctru ciia PGS.TS. Pham
Thanh Ky va cac cong sy cho thiy vé thanh
phan hoa hoc trong ché diy bao gom:
flavonoid (kha cao >18%), tannin (kha cao
>11%),
phytosterol, khéng co saponin. Két qua phan

cac acid hitu co, duong khu,
tich trén may quang phd phat xa UCII-30 cho
biét 14 ché day chta cic nguyén té vi luong
Mn, Mg, Ca, Si, Al, Cu, Cr, Fe, Ag, Ti. Che
day co tac dung lam giam d¢ acid cua dich vi,
¢6 tac dung giam dau, c6 tac dung trc ché sy
phat trién ctia mot sd ching vi khuin, c6 tac
dung trc ché cac 6 loét. Két qua nay gop phan
giai thich viéc sir dung ché day lam thudc diéu
tri viém loét da day- hanh ta trang [10].

Mot sb nghién ctru trén thé gioi da chi ra 14
trau khong c6 chira cac hop chit chdng oxi hoa
nhu phenolic, flavonoid [11][12][13]. Chiét
xuét 14 trdu khong cé tac dung khang khuan,
sat tring va hoat dong chéng oxi hoa manh mé
thé hién qua hoat dong khir géc DPPH,
superoxit, hoat dong thu hdi gbc hydroxyl va
trc ché qua trinh peroxit lipid [14][15].

Tuy nhién viéc danh gia va so sanh hoat tinh
chéng oxi hoa cua ba loai dugc liéu nay hién
nay & nudc ta va trén thé giéi van con rat han
ché. Vi vay, myc tiéu cia nghién ctu nay la
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Xac dinh hoat tinh chong oxi hoa cta ré Pang
sam dé co goc nhin khac vé hoat tinh cua thao
dugc nay tir d6 c6 nhimg giai phap phdi két
hop véi cac cay duoc liéu khac trong didu tri
dong y va timg dung moi.

2. THU'C NGHIEM

2.1 Héa chat
Folin-ciocalteus Phenolreagenz Reactivodel
Germany; 1,1-diphenyl-2-
picrylhydrazyl (DPPH) Sigma-Aldrich,
Chemie GmbH, 89552 Steiheim, Germany;
2,2’-azinobis(3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS) SIGMA Chemical Co.
P.O. St. Louis. MO 63178, USA; axit galic,
BHT; va mét sd hoa chét khac dat tiéu chuin
tinh khiét phan tich.

2.2 Tach chiét miu

Nguyén liéu thd ban dau bao gdm cy ché day

fenol  segun,

da dugc phoi kho cit nho, 14 trdu khong va ré
dang sam tuoi dugc ria sach, séy kho va cat
nho.

Ca ba mau nguyén liéu duoc chuin bi bing
cach cho m (g) nguyén liéu dwgc ngam chiét
trong thé tich V lit dung méi etanol 90% trong
thoi gian 24h sau do6 tién hanh loc bang gidy
loc bing xanh thu ldy dich. Lip lai viéc ngdm
chiét thém 2 1an, gom dich loc trong 3 lan thu
dugc dich chiét. Dich chiét dugc c6 ddc bang
cach ¢6 quay chan khong sau d6 tién hanh
déng co dé luu trir va danh gia hoat tinh chéng
oxi hoa.

2.3 Xac dinh hoat tinh chong oxi h6a

Xdc dinh tong phenolic

Téng phenolic chita trong mau duoc xac dinh
bang phuwong phap Folin Ciocalteu va mot sb
hiéu chinh [16]. Cho 1,0 mL dich chiét vao
binh dinh mttc 25 mL da sdn 9,0 mL nudc cat.
Thém 1,0 mL thubc thir Folin-Ciocalteu (d6
pha lodng 10 lan), lic déu. Sau 5 phut, thém
10,0 mL Na,COs 7%, dinh murc dén vach b'img
nude cit, d& & nhiét do phong 90 phit sau d6
do quang & budc séng 570 nm. Tong phenolic
dugc tinh bang sb mg gallic (GAE)/100g khdi
lugng kho.

Xac dinh tong flavonoid



Téng flavonoid trong mau dugc xac dinh theo
phuong phap tao phirc voi mudi nhém. Sir
dung dudng chuén Catechin. Cho 1,0 mL dich
chiét vao binh dinh mrc 10,0 mL di c6 sin 4,0
mL nuée cit. Thém 0,3 mL NaNO; 5%. Sau 5
phat thém 0,3mL AICl; 10%, ¢ phit tha 6
thém 2,0 mL NaOH 1M. Pinh mic, lic déu va
do quang & 510 nm. Tong flavonoit dugc xéac
dinh bing sb mg catechin quy déi (CE)/100g
khéi lwong kho [16][17].

Kha nang bdt géc ti do DPPH'

Hiéu qua quét géc tu do DPPH" duoc xac dinh
theo phuong phap cia W. Brand-William cung
cong su, va P. Molynex [18][19]. Dich chiét
(Bml) dugc tron véi 3ml dung dich
DPPH/ethanol (pha loing bang etanol dén
ndng d6 sao cho gia tri do quang nam trong
khoang 0,9 + 0,1). Phan ing gbc DPPH va chat
COXH dugc thé hién qua % khir gbe ty do &
517nm sau 80 phtt phan tmg.

Co sd cua phuong phap nay dua trén phan ung
ctia gbc tu do DPPH' véi chéat chong oxi hoa
PheOH:

e e
QNQNN +PheOH —— QNQHN + PheO'
O o )

(mau tim) (mau vang)

o+
Kha nang bat goc tw do ABTS  [20]

Gbce tu do ABTS'+ duoc tao ra béng cach cho
dung dich ABTS 7mM phan ung véi K,S,0s
2,45mM trong nudce (1:1 theo v/v), bdo quan
trong chai sim mau (tao gbc tu do trudc 12-
16h). Cho vao ong nghiém 0,5mL dich chiét
khac nhau voi ndng d6 dang sdm 2,00 g/L, cheé
day 0,02 g/L, trau khéng 0,02 g/L va 4,5 mL

dung dich ABT. S.+ va do d6 hap thu quang &
734nm.

3. KET QUA VA THAO LUAN

Céc thi nghiém duoc lip lai 3 1an, dir liéu duoc
xt 1y trén phan mém excel va két qua lay gia
trj trung binh cong trir 46 1éch chuan
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B Téng phenolic B Téng flavonoid

Pangsam Cché day Tréu khéng

Hinh 1: Ham lwong phenolic va flavonoid
trong cdn chiét ré Pang sam, Ché day, ld Trau
khong.

Tir két qua thuc nghiém & hinh 1 cho thdy ham
luong phenolic va flavonoid trong cin chiét
ché day va 14 triu khong 13 rat 16n tuong tng
1a213,3+0,9; 239,7 + 4,6 mg CE/ g can. Ham
luong phenolic va flavonoid trong can chiét ré
Pang sam rat nho so v6i hai can chiét con lai.
Nhu vay Ché ddy va Trau khong 1a hai ngudn
dugc li€u chita ham lugng phenolic va
flavonoid 16n.

Xac dinh hoat tinh chdng oxi héa théng qua
hiéu sudt bat gbc tu do DPPH" 1a phwong phap
duoc su dung kha rong rai.

Hinh 2a, 2b, 2¢ thé hién hoat tinh quét gdc
DPPH cua cac cin chiét dang sam, ch¢ day,
trau khong twong tmg. Két qua cho thiy cac
can chiét ¢ cac ndng do thir nghiém déu thé
hién hoat tinh quét goc tu do DPPH kha tdt.
Hiéu qua quét gdc cua cac cin chiét cang 16n
khi ndng d6 cin chiét ting.

Déi v6i can chiét Pang sdm va 14 triu khong &
ndng d6 thap 2,5 va 5,0 mg/L, hiéu qua quét
gbc DPPH ting theo thoi gian tir 3 dén 80 phit
dbi véi mdi ndng do khao sat: trong 30 phut
dau tién hiéu qua quét gbc ting nhanh va sau
d6 tang cham dén phat thir 80 cta khao sét.

(a)
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Hinh 2d. Gia tri ECs

Hinh 2: Hoat tinh quét géc DPPH" ciia cdc cdn chiét: vé dang sam (a), ché day (b), ld trau khéng (c) ¢
cdc nong dp khdc nhau theo thoi gian va gid tri ECsy ciia cdc ¢dn chiét va chdt chéng oxi héa tiéu
chudn ascorbic (d)

Pbi v6i can chiét Ché day va 14 trdu khong &
néng d6 2,5; 50,0; 250,0 mg/ can chiét c6 hoat
tinh rat manh, & thoi diém 3 phut hiéu suat quét
gbe do dugc 1a 75%- 90%, phan 16n cac goc tu
do da bi khtr, sau d6 cac hop chét chéng oxi
héa bi phan hiy tao ra cic hop chat co kha
nang can mau lam cho gia tri do quang cua
dung dich ting 1én, hiéu sudt quét gbc giam
dén phut thtr 80 cua khéo sat.

Hinh 2d 1a két qua gia tri ECso clia cac can
chiét dang sam, ché ddy, trdu khong va chit
chbng oxi héa tiéu chuan ascorbic. Can chiét
¢6 gia tri ECso cang nho thé hién hoat tinh
chéng oxi héa cang manh. Theo két qua gia tri
ECso thu duoc, so sanh voi ascorbic ta thiy
rang, ché day c6 gia tri ECsp nho nhat 1a 1,29
mg/L, triu khong 1a 3 mg/L. Ca hai gia tri nay
déu thip hon gia tri ECso cua chét chong oxi
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héa tiéu chuan ascorbic (5,7 mg/L). Gia tri
ECso ctia dang sam twong ddi cao (66,3 mg/L)
so v6i hai can chiét con lai va ascorbic. Piéu
nay chimg t6 rang, hoat tinh chong oxi hoa ciia
che day va triu khong la rat 16n, hoat tinh coa
dang sim kém hon so v6i hai loai can chiét con
lai.

Khéo séat hoat tinh bat géc tu do ABTS +. Can
chiét dang sam 2,00 g/L, trau khong 0,02 g/L,
ché day 0,02 g/L dwoc chuin bi dé tién hanh
cho khao sat danh gia hoat tinh quét gdc
ABTS theo thoi gian. Két qua thé hién ¢ hinh
cho thiy can chiét & cac nong do khao sat déu

o+
¢6 hoat tinh khir goc cation ABTS . Kha nang

o+

khtr goc cation ABTS tang theo thoi gian
khao sat. O cung ndng d6 khao sat 0,02 g/L,
can chiét ché day thé hién hoat tinh quét gdc



t6t hon can chiét 1a trau khong o tat ca cac thoi
diém do.

——D5(2 g/L) =B=TK (0,02 g/L) —+CD (0,02 g/L)

Hiéu sudt quét g&c ABTSe+ (%)
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Hinh 3: Hiéu sudt quét goc ABTS"* theo thoi
gian cua can chiét dang sam (2,00 g/L), trau
khong (0.02 g/L), che day (0.02 g/L)

Bdng 1: gid tri ECsg ciia cdn chiét ré dang
sam, ché dady, 1d trau khéng va hai chat chong
oxi héa tiéu chudn ascorbic, BHT

Cian Ascor. BHT BS TK CD

ECso 52,0 25,6 2603,0 382 178

Bang 1 biéu dién gia tri ECso cla cac can chiét
dang sam, trau khong, ché diy va hai chit
chéng oxi hoa tiéu chudn ascorbic va BHT. Tur
két qua khao sat cho thiy gia tri ECso cua can
ché day 1a nho nhét (17,8 mg/L), gia tri nay
nhoé hon ECso ctia hai chit chong oxi hoa tiéu
chuan 1a ascorbic (52,0 mg/L) va BHT (25,6
mg/L) vi vAy cin ché diy thé hién hoat tinh
chéng oxi hoa cao ascorbic va BHT. Gi4 tri
ECso cta can trau khong 1a 38,2 mg/L nhé hon
ECso cta ascorbic nhung 16n hon cua BHT, vi
vy can trdu khong thé hién hoat tinh chéng
oxi hoa cao hon ascorbic nhung thap hon chit
chéng oxi hoa tong hop BHT. i véi can
chiét dang sam, gia tri ECso xac dinh duogc la
rat 16n (2603,0 mg/L) so v6i hai cin chiét con
lai va hai chit chéng oxi héa tiéu chuan. Tir két
qua thyc nghiém két luan duge can dang sam
¢6 hoat tinh chéng oxi héa thip, can che day va
trau khéng c6 hoat tinh chdng chdng oxi héa
cao, 1a ngudn cung cp chit chong oxi hoa tu
nhién 1y tuong dé thay thé cac chat chbng oxi
hoéa téng hop.
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4. KET LUAN

Tir cac két qua nghién ctru cho thiy ca ba loai
dugc liéu ché day, trau khong 1a ngudn cung
cAp cac chat chéng oxi hoa tu nhién tét, ching
chtra ham luong rat 16n phenolic va flavonoid,
thé hién hoat tinh chéng oxi héa manh hon
chét chdng oxi hoa tong hgp BHT va ascorbic
trong khi ngudn nguyén liéu dé kiém, gia thanh
ré va an toan vdi sttc khée con nguoi. Pang
sam 1a duoc liéu, déng y str dung trong bdi bd
stc khoe hd trg hé tiéu hoa va tudn hoan, cac
hop chat trong dang sam thé hién hoat tinh
chbng oxi hoa khéng dang ké do d6 c6 thé két
hop véi cac thao duge c¢6 hoat tinh chéng 6xi
hoa dé bao vé hoat chit va bu lép cho dac tinh
con thiéu nay.
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