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Dit vin dé: Duoc liéu Bim bip tir ldu duwoc sir dung trong ddn gian dé 1am thuéc khang oxy
hoa, khang viém, thap khép, bénh gut, giam dau. Muc tiéu nghién ciru: Xdc dinh hogt tinh khang
oxy héa cac cao toan phan va cao phdn doan cua Bim bip trén mgt s¢ md hinh in vitro mé hinh
DPPH, thiz nghiém FRAP. Péi twong va phwong phdp nghién citu: Duoc lidu Bim bip duoc thu
hai tai NGi Cam — An Giang, tien hanh chiét xudt bg phdn ding bang con 96%, chiét phan bé long-
Iéng cao con Vi cdc dung méi ¢é dg phan cuc tang dan dichloromethan, ethyl acetat, va nwéc thu
dwoe cdc cao phan doan, sdc ky cét chdn khong cao phdn doan thu dwoc phin doan don gian. Thir
tac dung khang oxy hda trén cac cao bg phdn dung va cac cao phan doan trén mé hinh thu kha nang
logi goc tir do DPPH va md hinh kher st FRAP. Két qud: Thir tac dung khang oxy héa cac b phdn
dung cuia duoc liéu Bim bip cho thdy cao than cé tac dung manh nhdt. Chiét phan bé léng-léng cao
than vai cdc dung méi khdc nhau thu duoc cdac cao phian doan dichloromethan, ethyl acetat va nudc,
két qua ther khang oxy hda cao ethyl acetat cd tac dung manh, scc ky cét chan khéng cao ethyl acetat
thu dwoc 4 phan doan, thur tac dung khdng oxy héa trén 4 phdn doan. Két lugn: Tur két qua nghién
citu dé cung cdp dir liéu vé hogt tinh khang oxy héa cia Bim bip, gop phan quan trong cho co s6
lwva chon sir dung duoc lidu ndy mét céch hop ly, an toan va phat trién nghién cizu thanh phan hoa
hoc cua Bim bip theo dinh hudng tac dung sinh hoc.

Tar khéa: Bim bip, mé hinh DPPH, mé hinh FRAP, khang oxy hda.

ABSTRACT

EVALUATION OF ANTIOXIDANT ACTIVITIES OF CLINACANTHUS
NUTANS (BURM. F.) LINDAU, ACANTHACEAE BY USING
IN VITRO MODELS

Nguyen Thi Trang Dai*, Cao Nguyen Ngoc An, Le Thi Thanh Yen

Can Tho University of Medecine and Pharmacy

Background: Clinacanthus nutans (Burm.f.) Lindau is used worldwide for the treatment of
antioxydant, antiinflammation, rheumatism, gout, and pain. Objectives: ldentification anti-oxidant
effects of total extract and fractions of Clinacanthus nutans in vitro DPPH and FRAP. Material and
methods: Clinacanthus nutans was harvested at Nui Cam, An Giang province. Roots, stems, and
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leaves were extractd by 96% ethanol. Liquid-liquid extraction of ethanol extract was performed by
using dichloromethane, ethyl acetate, and water which are arranged in order of increasing polarity.
Fraction extracts were employed on vacuum liquid chromatography system in order to collect more
simple fractions. The evaluation of antioxidant activities in vitro of extracts from different parts of
Clinacanthus nutans was conducted by the inhibition of DPPH and FRAP inhibitory action tests.
Results: The extract from the stem of Clinacanthus nutans showed the most potent antioxydant action
out of the extracts from another parts. Similarly, the strongest antioxidant effect was observed in ethyl
acetate extract compared to extracts from other solvens. Conclusions: The research results have
provided data on the antioxidant activity of Bumblebee, making an important contribution to the
establishment to choose to use this medicinal plant in a reasonable and safe manner and to develop
research on chemical composition. of Clinacanthus nutans in the direction of biological effects.

Keywords: Clinacanthus nutans, 2,2-diphenyl-1-picrylhydrazy, ferric reducing, antioxidant
activity

I. PAT VAN PE

Cay Bim bip (Clinacanthus nutans (Burm. f.) Lindau, Acanthaceae), tir 1au da dugc
xem la vi thudc ¢6 truyén ¢ Théi Lan, Indonesia, Malaysia. Theo Y hoc c6 truyén, Bim bip
c6 tac dung chira tri bénh git, giam dau, ha sot, khang viém, diéu kinh. Nguoi dan thuong
dung 14 tuoi gid nhuyén chita sung dau, cim mau, bong gan, gdy xuong kin, [11].... Ngoai
ra dugc liéu Bim bip con dugc dung trong mot s6 bai thudc tri thap khép, thoai hoa cot song,
c6 tac dung khang viém. O Trung Qudc, toan bo than, 14 dugc liéu Bim bip duoc sir dung
theo cach khac nhau dé diéu tri tinh trang viém nhu tu mau, dung dép, thuong tich cang,
bong gan va bénh thip khdp. Ngoai ra con dung dé tri chimg thiéu mau, vang da va dap cho
mau lanh xuong bi gdy. Y hoc dan gian cta cac nudce da ghi nhan, Cay Bim bip c6 tac dung
khéng oxy hoa, khang khuan, khang viém, doc té bao, tri con tring can, sét, ban da, ly, dai
thao duong [11], [12], [13]. Tai Viét Nam, chua c6 nhiting bao cao nghién ciu sau vé tac
dung sinh hoc va hda hoc tir cdy bim bip. Trong bai bao nay bao céo két qua nghién ctu
hoat tinh khang oxy héa in vitro tir cdy Bim bip (Clinacanthus nutans (Burm.f.) Lindau)
moc tai Viét Nam.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twgng nghién ciu

- Duorc ligu

Loai bim bip nghién ciru dugc thu héi ¢ nii Cam, An Giang thang 9/2020. Mau nghién
cru duoc tién hanh giai trinh tr gen st dung cap moéi RBCL F (5
ATGTCACCACAAACAGAGACTAAAGC-3%) va RBCL R (5°-
GTAAAATCAAGTCCACCRCG-3") khuéch dai viing gen RBCL, thuc hién tai B6 mon di
truyén va chon giong, khoa Nong nghiép - Truong Dai hoc Can Tho, xac dinh mau co tén
khoa hoc la Clinacanthus nutans (Brum. f.) Lindau, ho O rd (Acanthaceae), ), mang s6 hiéu
Bb0920 dugc luu tai Phong Tiéu ban thuc vat, Bo mon Dugc liéu, khoa Dugc, Truong Dai
hoc Y Duoc Céan Tho [2].

R, than va 14 duoc cit thanh doan nho, phoi khé va xay thanh bot, bao quan noi khd mat.

- Hoa chit dung thir nghiém

Dung moi: Aceton, benzen, dichloromethan, ethanol, ethyl acetat, n- hexan,
methanol, ... do Viét Nam, Trung Qudc san xuat. Ethyl acetat, dichloromethan dwgc lam
khan trudc khi stir dung.
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Thubc tha: Thude thir VS 1a hdn hop cua dung dich vanillin 1% trong con 96% va
dung dich H2S04 5% trong con tuyét d6i duoc phdi hop véi ti 18 1:1, thudce thir FeCI3 5%
trong con 96%, TT DPPH va TT TPTZ (Sigma Aldrich)

2.2. Phuwong phap nghién ciru

- B4 tri thi nghiém

+ Budc 1: Chiét xuat cao toan phan tir cac bo phan dung ré, than, 14 caa Bim bip.

+ Budc 2: Thir hoat tinh khang oxy hoa in vitro, chon bo phan dung cé tinh khang
oxy hda manh nhat.

+ Budgc 3: Chiét phan bé cao toan phan cua bd phan dung cé tac dung khéng oxy
héa manh véi hé dung méi c6 do phan cuc ting dan (dichloromethan, ethyl acetat, va nuéc)
thanh céc cao phan doan.

+ Budc 4: Thir hoat tinh khang oxy héa in vitro trén cac cao phan doan, chon cao
phan doan c6 tinh khang oxy héa manh nhat.

+ Budc 5: Tach cao phan doan c6 hoat tinh khang oxy hda manh bang sic ky cot
chan khong thanh cac phan doan va thir hoat tinh khang oxy hoa in vitro trén cac phan doan,
chon phan doan c6 tinh khang oxy hda manh nhat.

- Phwong phap chiét xuat

Duoc liéu dugc tach riéng bo phan dung thanh ré, than, 14 va duoc chiét ndng ¢ nhiét
d6 60°C vai con 96%. Cao con toan phan duogc chiét phan b long-léng theo ti 16 1:1 véi
cac dung moi c6 @ phan cuc ting dan nhu dichloromethan, ethyl acetat, nuéc va o thu hoi
dung méi thu dugc cac cao phan doan dichloromethan, ethyl acetat va nudc. Thir hoat tinh
khang oxy hoa tim ra cao phan doan tiém ning, tién hanh sic ki cot (SKC) chan khong dé
tach thanh nhirng phan doan don gian hon. Thir hoat tinh khang oxy hoa trén cac phan doan.

- Phuong phap thir hoat tinh khang oxy hoa

Thae nghigm ddnh gid khd ning logi goc tw do DPPH [5], [6]

Thuc hién theo céach sau:

Sdc ky 16p mong:

biéu kién sic ky 16p mong: Ban méng trang san silica gel Fass, mau cham 0,1 mg
cao hoa trong 1 mL MeOH, hé dung méi khai trién: EtOAc- MeOH-H,0-HCOOH
(20:3,4:2,6:0,3), phét hién: UV 254nm, UVagsnm, thudc thir DPPH 0,2%/MeOH va FeCls.

Cac duoc liéu hay phan doan dugc danh gia so bo ¢ hoat tinh khang oxy hoa, khi
cac vét trén ban mong lam cho DPPH chuyén tir mau tim sang vang, sau khi nhing thuéc
thir DPPH 0,2%/MeOH.

Thir nghiém FRAP (Ferric Reducing Antioxidant Power) [7], [8]

Pha dung dich thu

Mau thir 1a céc cao chiét pha trong MeOH.

Nong d6 khao sat khac nhau: 100, 250, 500,750, 1000 pg/mL. Khao sat nong do
thap hon d6i voi bo phan hay phan doan c6 tac dung manh.

Chudn bj

Dung dich dém acetate 0,3 M, pH = 3,6: Hoa tan 3,1 g natri acetat ngam nudc véi 16
mL dung dich acid acetic biang, sau d6 thém nudc cat 2 lan vira da 1 Iit, bao quan 4°C (1).

Dung dich TPTZ 10 mM: Hoa tan 0,156 g TPTZ véi 2 mL acid hydroclorid 1 M,
sau d6 thém nuéc cat 2 1an vira da 50 mL (2).
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Dung dich Fe (I11) clorid 20 mM: Hoa 0,54 g FeCls.6H20 véi nuéc cat 2 1an, vira da
100 mL (3).

Thubc thir FRAP: 12 hdn hop (1), (2), (3) theo ty 1& 10:1:1.

Phan tng duoc thuc hién trén bép cach thay & 37°C, sau 30 phat phan tng 6n dinh,
tién hanh do quang & 593 nm.

Tinh toan két qua

Sy thay d6i OD giita 6ng tring va ong thir AOD = ODthi - ODiring

Xay dung duong chuan Fe (11)-TPTZ

Pha dung dich chuan FeS04.7H0, & cac nong d6 khac nhau: 25, 50, 100, 250, 500,
750, 1000 pg/mL.

Cho phan tng véi thudce tha TPTZ, & nhiét do 37°C, sau 30 phut do quang & 593 nm.

Tir AOD va duong chuan caa phirc Fe?*-TPTZ, tinh ra kha nang khir caa dung dich thir,

Puong chuan 1a phuong trinh hdi quy § = ax + b, giira OD va nong do Fe?* TPTZ,
thé § = AOD, tinh ra x 1a s6 nmol Fe**-TPTZ/mg, twong duong HTCO cua dung dich thur.

III. KET QUA NGHIEN CUU

3.1. Thir hoat tinh khang oxy héa trén moé hinh DPPH
Sdc ky 16p mong

UV2s4 UV3es TT FeCls TT DPPH

Et: MeOH H20  HCOOH
20:3.4: 2.6:0.3

Hinh 1. Khao sat HTCO céc bo phan ré, than, 14 caa C. nutans

Két qua khao sét hoat tinh khang oxy hda cua cao toan phan ré, than, 14 trén sic ky
l6p moéng véi thude thir FeCls va thude thir DPPH 0,2%/MeOH.

Nhan xét: Cao toan phan than cé tac dung khang oxy héa manh hon cao ré va la.

Tién hanh khao sdt hoat tinh khdng oxy héa trén SKLM véi TT FeClz va TT DPPH
0,2%/MeOH
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UV2s4 UV3ss TT FeCls TT DPPH

Et: MeOH:H20:HCOOH
20:3.4: 2,6:0,3

Hinh 2. Khao sat HTCO cac phan doan tur cao toan phan cua than trén SKLM

Nhan xét: Dya vao sic ky do cua céc cao phan doan tir cao toan phan nhan thay cao
EtOAC c6 nhiéu vét khang oxy hoa rd rét va c6 cuong d6 mau dam nhat so voi cao DCM
va nudc. so b két luan cao EtOAcC ¢6 hoat tinh khang oxy héa cao nhat.

Sau khi khao sét hoat tinh khéang oxy hoa cua cic phan doan tir cao toan phan cua
than Bim bip, phan doan EtOAc cho tac dung manh nhét trén SKLM. Vi vy chon cao
EtOAc dé tién hanh sic ky cot chan khong.

Tham do hé dung méi cho khai trién SKC: Tién hanh thim do hé dung méi cho khai
trién SKC cua cao EtOAc béng phuong phap SKLM. Dung mdi dugc luya chon dua vao R
va kha ning tach thich hop. Két qua tham do chon hé DCM-EtOAc (5:5) vira c6 kha ning
tach tot vira ¢6 Rethich hop nén dugc chon lam h¢ dung moi khai trién va theo ddi SKC cua
cao EtOAc. Sau khi tién hanh sic ky cot chan khéng cho cao EtOAc, thu dugc 4 phan doan
(PD1- PD4).

Khdo sat hoat tinh khdng oxy héa trén cdc phin doan tir cao EtOAC

UV2s4 UV3es TT FeCls; TT DPPH
EIOAC Ac Hmin Fl!!!

T P s pust POR !

) Hinh 3. Khao sat HTCO cac phan doan tir cao EtOAc trén SKLM
Ket qua so bg trén SKLM: Trong céc phan doan thu duoc, nhan thay ¢ PD3 va Pb4
c6 tac dung khang oxy hda manh, cho nhiéu vét mau vang vai cuong d6 mau dam. Trong
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d6 cac vét & PP4 cho cudng do mau ddm hon. O PP1 va PD2 céc vét ¢ lam doi mau TT
DPPH 0,2%/MeOH tuy nhién cuong do mau khong cao. Vi vay, ket qua so bo cho thay ¢
PDP4 cho tac dung khang oxy hoda cao nhat.
3.2. Thir hoat tinh khang oxy hoéa trén mé hinh FRAP
Xay dung dwong chudn
Duong chuan c6 phuong trinh:y= 0,0026x + 0,0701 voi R?=0,9997
Bang 1. HTCO cua cao toan phan bang thtr nghiém FRAP

Nong do HTCO
STT (g /ij ~ (nmol Fe*- TPTZ/mg)
Ré Than La
1 25 - 12,64 £ 0,45 -
2 50 - 48,54 +0,8 -
3 100 - 110,02 + 0,93 -
4 150 - 180,88 + 0,72 -
5 250 31,86 +0,48 305,1282 + 1,27 -
6 500 87,86 £ 0,71 + 1291 +£0.22
7 750 146,28 £ 0,77 + 35,03 £ 0.48
8 1000 203,66 + 0,644 + 52,02 £ 0,23

(+) ¢6 HTCO nhung khong thuc hién(-) khéng c6 HTCO

p <0,05: khic nhau c6 y nghia thong ké trén thir nghiém FRAP

Nhan xét: Trong thir nghiém FRAP, cac chat cd tac dung khang oxy hda s& chuyen
cac phan tir Fe**- TPTZ thanh Fez+- TPTZ, do 46 HTCO dugc danh gia thong qua s6 nmol
Fe?*- TPTZ/mg sau phan tng. O néng do 250 pg/mL cua cao toan phan tir than sé6 nmol
Fe?*- TPTZ/mg sau phan tng la (305,1282 + 1,27) nmol Fe**- TPTZ/mg Ién hon sé nmol
Fe?*- TPTZ/mg tao thanh tir cao toan phan tir ré (203,6667 + 0,644 nmol Fe?*- TPTZ/mg)
va 14 (52,0256 + 0.2318 nmol Fe?*- TPTZ/mg) ¢ nong d6 1000 pg/mL. Do d6, cao toan
phan tir than cd hoat tinh khang oxy hda cao nhat.
Béang 2. HTCO cua cao cac phan doan trén thu nghi¢ém FRAP

STT | Nongdo HTCO
(ng/mL) (nmol Fe*- TPTZ/mg)
Cao DCM Cao EtOAC Cao nudc
1 1000 369,4743 + 0,3271 + 943,6667 + 2,0302
2 750 283,2949 + 1,5415 + 697,2179 + 1,2942
3 500 184,0769 + 0,3077 + 485,4231 + 0.4293
4 250 11,7692 + 0,2035 573,1923 + 1,1997 99,7436 + 0.2887
5 150 + 297,7179 £ 0,4747 +
6 100 11,7692 + 0.2035 202,1795 + 0,3085 99,7436 + 0.2887
7 50 - 103,6667+0,0588 -
8 25 - 35,9615+0,4016 -

(+) Cé HTCO nhung khéng thuc hién (-) Khong thuc hién

p < 0,05 khac nhau c¢6 ¥ nghia théng ké cua thir nghiém FRAP
Nhan xét: Két quacac mau & cling ndng do thi mau cao EtOAC c6 hoat tinh khang
oxy hoa cao nhét.
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Bang 3. HTCO cua cac phan doan tir cao EtOAc bang thir nghiém FRAP

STT N‘”}g ‘EQ (nmol Fe**- TPTZ/mg)
(Hg/mL) PDI PD2 PD3 PD 4
) 1000 4577436 1386,2436 1402,5897 1446,3842
+2,0105 + 2,6814 +1,8354 +2 4231
, 750 283,3333 1105,1154 1126,5769 1150,8846
+0,8857 + 22887 +1,5365 +0,24019
; 500 210,0128 727,7949 785,7692 798,2179
+1,0207 + 2.0863 + 2,9503 + 1,4495
, 250 156,877 3732564 377,7821 425 3462
+0,4621 +0,5471 +2,0031 + 0,9452
: 100 26,8590 148,3077 148,8718 196,7564
+0,1236 +0,6296 +0,1601 + 0,3469

_Nhan xét: Tir bang két quacho thay cao PD2, PD3, PD4 c6 tac dung khang oxy héa
cao, gan nhu twong duong nhau. Trong d6 cao PP4 cho tac dung khang oxy hda cao nhat.

IV. BAN LUAN

Két qua nghién ciru cho thiy hoat dong thu don gdc ty do DPPH dua trén nong do
ICso cuia than 12 102,67 pg/mL cua ré 12 913,59 pg/mL cho thay hiéu luc khang oxy hoa cua
than cao hon rat nhiéu so vai ré, trong khi d6 ICso cua 14 khong xac dinh duoc ¢ diéu kién
hién tai. Cao toan phan than C.nutans duoc chiét véi cac dung méi co do phan cuc ting dan
DCM, EtOAc va nudc. Két qua khao sét cho thay phan doan EtOAC cho két qua dwong tinh
rd nhat trén ban mong va cé 1Cso thap nhat (ICso= 73,19 pg/mL) trong khi d6 ICso cuia cao
DCM la 675,51ug/mLva ICso cta cao nude 201,8 pg/mL nén duoc chon dé tiép tuc phan
lap trén sac ky cot. Biéu nay phl hop vi cac polyphenol thuong tan tét trong dung méi phan
cuc trung binh. Dong thoi trong nghién ctiu cua Md. Ariful Alam [9] nghién ciru hoat tinh
khang oxy hoéa trén cac cao phan doan ethyl acetat, butanol, hexan, methanol va nuéc cua
C. nutans thi cao ethyl acetat irc ché manh nhit géc tw do DPPH 79.98 + 0.31% (ICso= 269,1
Hg/mL) so vai cac cao con lai va co ham lugng cac hop chat flavonoid va phenolic cao nhat.
Két qua thuc nghiém trong thar nghiém DPPH thu dwoc cao hon so véi nghién ciru trudc
day cua Md. Ariful Alam [10]. Nguyén nhan ¢ thé 1a do ving dia ly khac nhau, thoi diém
thu hai, bao quan ¢ anh hudng dén luong thanh phan héa hoc trong thuc vat.

Hai m6 hinh khang oxy héa in vitro déu cho két qua tuong tw nhau, ching t6 két qua
nghién ctru cting ¢6 do chinh x4c va tinh tin cay cao

Phuong phap FRAP va DPPH c6 uu diém don gian, dé thuc hién, c¢6 kha ning lap
lai cao, thot gian phan ng khong keo dai, do d6 dugc dung dé sang loc cac phan doan co6
tac dung khang oxy hoda cho cac ndi dung nghién ctru tlep theo. Piéu nay phu hop véi thuc
té nghién ctru hién nay, mé hinh DPPH dugc su dung rat phd bién trong cac nghién ciru
sang loc cac chét khang oxy hoa, loai goc tu do tur duoc liéu.

V. KET LUAN

Khao sat hoat tinh khé’ng oxy héa cao chiét cac bo phan dung caa duoc lidu trén mo
hinh DPPHva mo hinh khu sat(FRAP). Ket qua tir 2 mo hinh hoan toan trung khép nhau.
Xac dinh dugc cao con toan phan 96% cua than ¢ tac dung khang oxy hda manh hon ré va
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14, cao phan doan ethyla acetat cé tdc dung khang oxy héa manh hon cao dichloromethan
va cao nudc, phan doan 4 cua cao ethyl acetat c6 tdc dung khang oxy héa manh hon 3 phéan
doan con lai. Két qua ciing da cung cap dit liéu vé& hoat tinh khang oxy héa cua Bim bip,
gop phan quan trong cho co s¢ lua chon stir dung dugc liéu nay mot cach hop ly, an toan va
phét trién nghién ciu thanh phan hoa hoc cua Bim bip theo dinh hudng téc dung sinh hoc.
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