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ABSTRACT

In the world, avocado is highly appreciated for nutrition as well as benefits of
fruit for health and beauty. In addition, the peel and seed also contain a lot of
substances which could be applied in the pharmacology and cosmetics. The
present study determined in vitro antioxidant activity, inhibition of a-
glucosidase and in anti-breast cancer activity of avocado peel and seed (Booth
7). By testing antioxidant with DPPH (2.2-diphenyl-1-picrylhydrazyl),
inhibiting a-glucosidase and sulforhodamine B method of 70% and 96%
ethanol. Results showed that the ethanol extract of avocado peel and seed had
efficiency in antioxidant and a-glucosidase inhibition. Particularly, the 96%
ethanol extract of avocado seed is the strongest antioxidant (ICso = 200.97
mg/mL), is about 11 times lower than vitamin C (ICso = 18.19 mg/mL). In
contrast, the peel avocado (96% ethanol) showed the strongest activity in a-
glucosidase inhibition (ICso = 2.75 ug/mlL), higher than acarbose positive (ICso
= 6.83 ug/mL) about 2.48 times. However, the breast anticancer activity of the
negligible. Active ingredients for inhibiting oxidation and a-glucosidase
should be further isolated and determined from avocado peel and seed.
TOM TAT
Trén thé gidi, qua bo dwoc danh gid rit cao vé dinh dwéng ciing nhu loi ich
cia phan thit qua doi voi sike khée va lam dep. Bén canh do, phan vé va hat
con chika rdt nhiéu dwdng chat c6 thé img dung trong nganh dwoc va my pham.
Dé tdi thuc hién véi muc tiéu xdc dinh hoat tinh khang oxy hoa, ¢ ché enzym
o-glucosidase va khang ung thw vii (in vitro) cua vo va hat bo Booth 7 (Persea
americana, Lauraceae). Bang thir ‘nghiém khang oxy héa véi DPPH (2,2-
diphenyl-1-picrylhydrazyl), irc ché enzym a-glucosidase va phwong phap
sulforhodamin B cua cac cao chiét ethanol 70% va 96%. Két qud cho thay cd
bén logi cao chiét tir vé va hat déu cé kha nang kha oxy hoa va irc ché enzym
o-glucosidase. Bac biét la cao hat bo chiét voi ethanol 96% khéng oxy héa
manh nhdt (ICso = 200,97 mg/mL), thap hon doi ching vitamin C (ICso = 18,19
mg/mL) khoang 11 lan. Ngueoc lai, kha nang irc ché enzym o-glucosidase thé
hién manh nhat 6 cao chiét tir vé bo véi ethanol 96% (ICso= 2,75 ug/mL), hon
doi chitng dirong acarbose (ICso = 6,83 ug/mL) khodng 2,48 lan. Tuy nhién,
hoat tinh khéng ung thw vii ciia cdc cao khéng dang ké. Hoat chat khang oxy
héa va ik ché enzym a-glucosidase tir vé va hat bo can duwoc tiép tuc phdn ldp
va xdac dinh.

Trich dan: Huynh Ngoc Trung Dung, Pham Luc Thity Trang, Tran Thi Thuong, Duong Thi Bich va Tri Kim Ngoc,
2019. Khao sat so bd hoat tinh sinh boc cua cao chiét tr vo Yfi hat bo (Persea americana, Lauraceae).
Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén de: Cong nghé¢ Sinh hoc)(1): 98-103.
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1 GIOI THIEU

Trong vai thap ky qua, dd co nhiéu nghién ctru
lién quan dén linh vuc hoa hoc gdc tur do. Stress oxy
hoa 1a trang thai mat cdn bang cua co thé khi cac gbe
tu do vuot qua kha ning diéu tiét. Do d6, chung lam
bién ddi bat thudng trén cac ciu tric lipid, protein
va DNA... Trong mét sé diéu kién sinh 1y bénh,
trang thai can bang tinh té giira san xuat goc tu do
va kha ning chong oxy hoa bi bién dang din dén
cing thing oxy hoa va tang ton thwong mo. Cac loai
oxy phan tng chil yéu duoc san xuat boi cac té bao
mach méau c6 lién quan dén cac co ché gay bénh tiém
an trong su tién trién cua cac bénh tim mach bao
g6m bénh tim thiéu mau cuc b, xo vira dong mach,
r6i loan nhip tim, ting huyét ap va di thao duong
(Randhi et al., 2015). Ngoai ra, ham lugng duong va
insulin trong mau tang cao cling la nguyén nhan gay
ra cac bénh ung thu vé gan, tuy, than, va, dai truc
trang, tuyén tién liét ... (Monami ef al., 2009).

Trong vo s6 loai thuc vat ¢ Viét Nam, bo 1a mot
trong nhiing loai cdy an qua co gia tri dinh dudng
cao, giau nang lugng, chira nhidu cc vitamin A, B,
E va cac chit can thiét khac. Tuy nhién, da phan moi
ngudi chi biét dén gia tri dinh dudng cé trong thit
qua bo ma khong dé y dén gia tri ciia vo va hat. Trén
thé giéi c6 nhiéu cong trinh nghién ctru vé thanh
phﬁn hoéa hoc, tac dung chita bénh ctia vo va hat trai
bo: khang oxy hoa, khang ung thu, khang khuén, tac
dung bao vé gan... (Qing-Yi et al, 2005; Haiming et
al., 2007; Idris et al, 2009; Mohamed and Amr.,
2013; Oboh et al., 2014; Chidube et al., 2015). Theo
dan gian Viét Nam, cdy bo c6 rit nhidu cong dung
trong diéu tri cac tridu chimg nhu tiéu chay, ly, trir
ngd doc thuc pham, giam ho va giup diéu hoa kinh
nguyét...; 14 bo tuoi cd tdc dung trong viéc chita
bénh dai thio dwong; dau chiét tir hat c6 tac dung
nudi dudng, bao vé da; vo qua co tac dung chdng
giun san...

Nham tan dung ti da gia tri ciia qua bo, dé tai
nghién ciru “Khao sat so' bg hoat tinh sinh hoc ciia
cao chiét tir vo va hat bo (Persea americana,
Lauraceae)” duoc thuc hién véi cac muc tiéu khao
sat cac hoat tinh: khang oxy hoéa, trc ché enzym a-
glucosidase va khang ung thu.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vitliéu

2.1.1 Nguyén lieu

Vo va hat bo Booth 7 dugc mua (quan Ice

Summer-205, Nguyén Thi Minh Khai) & thanh phd
Can Tho tir thang 10 - 11 nam 2017.
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Dugc liéu sau khi mua vé duqc rira sach, p}}(yi
kho, cat nho va say ¢ 40 - 55°C dén khi dat d6 am
khong qua 13%.

2.1.2  Dung méi, héa chdt

Khao sat hoat tinh chong oxy hoa: ethanol,
methanol ~ (Trung  Qudc), 1,1-diphenyl-2-
picrylhydrazyl (DPPH) (Sigma, USA), acid
ascorbic (vitamin C) (Sigma, USA).

Khao sat hoat tinh khang enzym a-glucosidase:
chit d6i chimg acarbose (Sigma), enzym o-
glucosidase (Sigma), chat nén p-nitrophenyl-a-D-
glucopyranosid (p-NPG) (Sigma), dung moi trg tan
dimethylsulfoxid ~ (DMSO),  NaH,P04.2H0,
NazHPO4.12H20, N32CO3.

Khao sat hoat tinh khang ung thu vii: moi truong
Eagle's minimal essential medium (E’MEM), L-
glutamin, acid 4-(2-hydroxyethyl)-1-
piperazineethanesulfonic (HEPES), amphotericin
B, penicillin G, streptomycin, huyét thanh bao thai
bo FBS (fetal bovine serum), dung dich acid
trichloroacetic, dung dich sulforhodamin B 0,2%.

2.2 Phwong phap nghién ciru

2.2.1 Phwong phdp chiét cao

Duogc liéu dugc ngdm & nhiét do phong véi
ethanol (70% va 96%) theo phuong phap ngdm lanh
trong 24 gio (Nguyen Phi Kim Phung, 2007).

2.2.2 Khdo sat hoat tinh khang oxy hoa

Hoat tinh khang oxy hoa dugc xac dinh bang thir
nghiém DPPH (Nguyén Thi Thu Huong, 2006)

Chuén bi thudc thir va miu

Dung dich DPPH: pha dung dich DPPH 0,6
mM.

) Mau thir: cao chiét duoc hoa tan véi methanol
dé dat dugc nong d6 50 pg/mL; 100 pg/mL; 250
pg/mL; 500 pg/mL; 1.000 pg/mL.

Pbi chimg duong duoc str dung la acid ascorbic
pha v6i nong d6 10 pg/mL; 20 pg/mL; 30 pg/mL;
40 pg/mL; 50 pg/mL.

Tién hanh thir nghiém

Hon hop sau khi pha dé trong t6i, & nhiét do
phong (25-30°C) trong 30 pht.

Do quang ¢ budc song 517 nm, moi mau duge
lap lai 3 lan.

Cich tinh két qua

Hoat tinh chdng oxy héa HTCO (%) dugc tinh
theo cong thurc:
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OD.: Mat d6 quang cua dung dich DPPH va
MeOH.

Trong d6: ODy: Mat dd quang ctia DPPH va mau thr.
Béang 1: Phan wng thir nghiém DPPH
()ng Dung dich thir (mL) Dung dich MeOH (mL) Dung dich DPPH (mL)
Mailu trzfmg 0 4 0
Mau doi chiing 0 3,5 0,5
Mau thi 0,5 3 0,5

Phan tich s6 liéu trén phin mém Excel dugc
phuong trinh logarit giita nong d6 miu thir va
HTCO (%) c6 dangy =aln(x) + b, thé y = 50 dé suy
ra ICsp (kha ning trung hoa 50% DPPH ctia mau).
Gia tri ICso cang thip tuong tmg v6i HTCO cang
cao va ngugc lai. Cac s6 lidu két qua thtr nghiém
duoc biéu thi trung binh cua 3 14n do khéc nhau

2.2.3 Khdo sat hoat tinh vrc ché enzym o-
glucosidase

~ Hoat tinh trc ché enzym a-glucosidase in vitro
tién hanh theo phuong phap cua Mahomoodally and
Muthoora (2014) ¢6 cai bién.

Phuong phap nay dya trén phan Gng thuy phan
chit nén para-nitrophenyl-@-D-glucopyranosid (p-
NPG) khi ¢6 mat enzym @-glucosidase, tao ra san
pham para-nitrophenol (p-NP) va a-D-glucose. Khi
c6 mat ‘chét {rc ché, enzym @-glucosidase bi giam
mdt phan hoat tinh dan dén lugng p-NP sinh ra it
hon, 1am giam d¢ hap thu so véi cac doi ching.

Chuén bi thude thir va mau thir

Enzym a-glucosidase: dugc pha trong dung dich
dém phosphat pH = 7 dat nong d6 0,2 U/mL.

Mau thu: cao chiét dugc hoa tan trong DMSO
5% dat cac nong d6 0,5 pg/mL; 1 pg/mL; 5 ng/mL;
10 pg/mL va 20 pg/mL.

Tién hanh thir nghi¢m

Chuén bi cac 6ng nghiém co chira 100 pL enzym
oa-glucosidase 0,2 U/mL va b6 sung 50 pL cao chiét
¢ cac nong do thur nghiém, cac ong nghiém dugc u
& 37°C trong 10 phit. Tiép theo, hdn hop duoc bd
sung vao phan tng véi 50 uL p-NPG 4 mM va u
37°C trong 20 phit; sau do, bd sung 1000 pL
Na,CO; 0,2 M vao hon hgp phan tng va do quang
& bude song 405 nm. Mdi mau duge do lap lai 3 1an.
Mau ddi chiig acarbose dugc thuc hién song song
va nong d6 khao sit gidng mau thir. Phan trim
enzym a-glucosidase bi rc ché (%) duogc tinh dya
vao lugng p-nitrophenol tao thanh tir pNPG trong
phan tng thong qua gié tri do d6 hap thu quang pho.

— Céch tinh két qua

Phan trim lugng enzym a-glucosidase bi trc ché
duoc tinh theo cong thirc

Ao As

1(%) = x 100

Trong d6:

A,: D6 hép thu trung binh ctia miu tring
As: D6 hap thu trung binh ctia mau khao sat
1%: Phan trim tc ché

ICsp dugc xac dinh bang cach v& db thi biéu dién
sy phu thudc gitra gia tri phan trim e ché 1% theo
ndéng do C véi phan mém Excel ta dugc phuong
trinh logarithm c6 dang y = aln(x) + b, voi y = 50.

2.2.4 Khdo sat hoat tinh khang ung thuw vii

Khédo sat hoat tinh gay doc bang phuong phap
SRB doi voi t& bao MCF — 7

Chuén bi té bao va miu thir

Nudi cdy té bao: Cac dong té bao ung thu via
(MCF-7) dugc nudi trong mi trudng E’MEM c6 bd
sung L-glutamin (2 mL), HEPES (20 mM),
amphotericin B (0,025 pg/mL), penicillin G (100
Ul/mL), streptomycin (100 pg/mL), 10% (v/v)
huyét thanh bao thai bo FBS va u & 37°C, 5% CO,

Miu thir: cao chiét dugc hoa tan trong DMSO
5% dat cac nong do: 100 pg/mL; 200 pg/mL; 300
pg/mL; 400 pg/mL, 500 pg/mL, 600 pg/mL, 700
pg/mL va 800 ug/mL.

Tién hanh thi nghi¢m

Té bao don dugc cdy trén nhitng vi nudi ciy 96
giéng v6i mat do 1a 10*té bao/giéng. Sau 24 gid nudi
céy, quan thé té bao duoc i v6i mau thir & cac nong
d6 khéc nhau trong 48 gio.

~ Sau d9, protein tong tir t& bao thir nghiém duoc
c0 dinh bang dung dich acid trichloroacetic 50%
lanh va nhom véi dung dich sulforhodamin B 0,2%.

Két qua duge doc bang may ELISA reader ¢ hai
budc song 492 nm va 620 nm. Cac thi nghiém dugc
lap lai ba lan va két qua duogc trinh bay dudi dang
gia tri trung binh.
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Két qua tinh theo cong thirc

Tinh gié tri OD = ODa492 — ODs20 (1)

Tinh OD49; (hodc ODg20) = ODyp — ODpjank (2)
Tinh ti 1¢ (%) gay doc té bao theo cong thirc:
ODtn
0Dc

%l = (1— ) 100

Voi:
ODy,: Gia tri OD cua giéng c6 chira té bao

ODjani: Gid tri OD cuia giéng blank (khong c6 té
bao)

ODy,: Gia tri OD ciia mau thir tinh tir cong thirc
(Dva(2)
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ODc: Gia tri OD ctia mau ddi chimg tinh tir cong
thae (1) va (2)
ICsp dwoc xdc dinh bang cach su dung phdﬁ mém
Prism voi phwong phap hoi quy khong tuyen tinh
da théng s6 va R?> 0,9 (Nguyen and Ho, 2016).

3 KET QUA VA THAO LUAN

3.1 Két qua khio sit kha ning khang oxy
hoa

Hoat tinh chng oxy hoa thé hién qua viéc chat
khang oxy héa cho mét nguyén tir hydrogen dé khir
gbc tw do DPPH mau tim thanh DPPH-H c6 mau
vang, dugc xac dinh bang cach do quang & budc
song 517 nm. Hiéu qua chong oxy hoa cia cao chiét
tir vé va hat bo dugc xéc dinh dua vao hiéu suat
trung hoa géc tw do DPPH, két qua thé hién cu thé &
Béng 2.

Bing 2: Két qua khio sat chong oxy héa bang DPPH ciia cao chiét tir vé va hat bo

Hoat tinh chong oxy héa (HTCO%)

Noéng do miu

(ng/mL) Vo bo Hat bo Vitamin C
Ethanol 70%  Ethanol 96%  Ethanol 70% Ethanol 96%
10 X X X X 28,53+0,001¢
20 X X X X 50,77+0,004
30 X X X X 66,18+0,00°
40 X X X X 85,55+0,00°
50 1,14+0,1¢ 5,7940,6° 2,46+0,1¢ 5,88+0,1¢ 90,34+0,00?
100 8,26+0,9¢ 10,18+0,04 5,3840,14 18,80+0,14 X
250 37,2942,2¢ 34,96+0,6° 26,88+0,1¢ 66,22+0,2° X
500 69,65+0,2° 73,08+6,0° 55,77+0,2° 88,58+0,2° X
1000 82,84+0.3° 91,33+0,0* 89,50+0,8° 91,10+0,3? X

Cdc 6 mang mil chit cdi khdc nhau trong ciing mét cét khdc nhau ¢é ¥ nghia thong ké véi p<0,001

Tir két qua tl}é hién & Bang 2 c6 dugc phuong
trinh dudng chuan y = aln(x) + b, tr do tinh duge
gia tri ICso dugc thé hién ¢ Hinh 1.

ICy,

3

=)
o«
[7]
w

322,31
286,57

(o4
=3
k=3
o
<2

18,19
s

Vitamin C

AMMMmndan_t
AN

Ethanol 70% Ethanol 96%

®V0 ~Hat

Hinh 1: D6 thi két qua khio sit kha ning khang
oxy héa cia cac cao thir nghiém
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Két qua Hinh 1 cho thiy cac miu khao sat déu
¢6 kha nang khang oxy hoa, trong d6 cao chiét tir hat
bo véi ethanol 96% dat ICso cao nhit 1a 200,97
ug/mL, thip nhat 1a mau hat ethanol 70% véi ICs 1a
368,55 ug/mL. Tuong tu, & cao chiét tir vo bo voi
ethanol 96% co6 kha nang khang oxy hda cao hon so
v6i khi chiét bang ethanol 70%, khoang 1,12 1an.

3.2 Két qua khao sat kha ning vrc ché
enzym a-glucosidase

Phan tram @c ché trc ché enzym a-glucosidase
cua cac cao thir nghiém dugc thé hién & Bang 3.

Tir Bang 3 cho thdy kha ning trc ché enzym a-
glucosidase ty 18 thuén véi ndng do cao thir. Phuong
trinh thé hién kha ning trc ché enzym c6 dang y = -
ax2+bx-c, tir d6 tinh duogc gia tri ICso duoc thé hién
¢ Hinh 2.
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Bang 3: Két qua khao sat kha ning tre ché enzym a-glucosidase ciia cao chiét tir vé va hat bo

Kha niing trc ché enzym a-glucosidase (1%)

Noéng d§ miu

(ug/mL) Vé bo Hat bo
e Ethanol 70% Ethanol 96% Ethanol 70% Ethanol 96%
1 18,03+5,84 14,77+2,04 6,33+4,74 6,74+4,34
5 63,55+1,8¢ 77,76%1,5¢ 47,14+4,1°¢ 49.21+4,6°
10 0,145+2,1° 93,29+1,5° 82,82+0,3° 86,63+0,6°
20 87,04+1,3? 99,59+1,42 95,3440,1?2 97,30+0,6*

Cdc s6 mang mii chit cdi khdc nhau trong cing mét ¢t khdc nhau ¢é ¥ nghia thong ké voi p<0,001
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»
w
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[
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Ethanol 70%_Ethanol 96% Acarbose

#Vo ~Hat

Hinh 2: D6 thi két qua khao sat kha niing trc ché
enzym o-glucosidase

Két qua khao sat kha ning trc ché enzym a-
glucosidase cia vo va hat bo dugc trinh bay & Hinh
2 cho thay tat ca cic miu cao chiét déu irc ché enzym
a-glucosidase cao hon khi so véi mau dbi ching
dwong acarbose, trong d6 cic cao chiét tir vo thé
hién hoat tinh manh hon so véi cao chiét tir hat. Cao
nhét 1a cao vo (96%) vai ICso= 2,75 pg/mL va thap
nhét 1a cao chiét tir hat (70%) v6i ICso= 5,27 pg/mL

3.3 Két qua khio sat hoat tinh khing ung
thu va

Bang 4: Két qua khio sat hoat tinh khang ung
thw vii cia cao chiét tir vé va hat bo

Phin triim giy ddc té bao (%)

Nong do mau

(100 pg/mL) Vo6 bo Hat bo
Ethanol 70% 17,0940,77  27,34+0,66
Ethanol 96% 19,7343,52  43,35+1,25

Két qua khao sat hoat tinh khang ung thu va &
ndng d6 100 pg/mL cta vo va hat bo duogc thé hién
& Bang 4 cho thay cao chiét tir hat c6 hoat tinh khang
ung thu vt manh hon so v&i cao chiét tir vo, cao nhét
1 cao hat chiét voi ethanol 96% véi phan trim gy
doc té bao 43,35%, thap nhat 1a cao vo chiét voi
ethanol 70% (17,09%).
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Qua bo duoc xem la ngudn nguyén lidu chira
nhiéu chét c6 hoat tinh khang oxy héa nhu vitamin
C, caroten, flavonoid, cac chit béo chua bdo hoa.
Bén canh do hat va v6 bo ciing chira nhiéu cac hop
chdt nhu flavonoid, caroten, saponin, tanin....
(Hurtado, 2014) Hién nay, trong nuéc chwa c6 nhiéu
nghién ctru thyc nghiém vé hoat tinh sinh hoc ciing
nhu tac dung tri bénh cia vo va hat bo. Két qua
nghién ctru cia Wang et al. (2010) cho thay hat bo
¢6 kha niang khang oxy hoa cao nhat khi so véi thit
va vo. Bén canh d6, hat cling 1a noi chua nhiéu
polyphenol va procyanidin. Irma et al. (2017) két
luan rang chiét xuat methanol tir vo qua khang oxy
hoa cao nhét so vé6i chiét xuat bang cac dung moi
khac. Ngoai ra, nghién ctru ctia Cardoso et al. (2016)
cho thay kha niang khang khudn (cic ching
Streptococcus agalactiae cb ngudn gdc tir nguoi va
c4) clia cao chiét tir hat bo Margarida (v6i ethanol,
dichlorometan). Theo Idris et al. (2009) chiét xuat
methanol, ethyl acetat va chloroform hat bo c6 kha
nang khang lai Escherichia coli, Klebsiella
pneumoniae, Bacillus subtilis, Streptococcus pyos,
Pseudomonas aeruginosa, Staphylococcus aureus,
Corynebacterium ulcerans, Salmonella typhi,
Neisseria gonorrhoea va Candida albicans.

Vé kha ning trc ché té bao ung thu, theo chwong
trinh tAm soat hop chét ty nhién khang ung thu cua
vién Ung thu M§: mot cao chiét tho duge xem 1a co
hoat tinh khang ung thu in vitro khi c¢6 ICsy <20
pg/mL do d6 ca vo va hat bo déu khong thé hién kha
ning & khao sat. Tuy nhién, két qua ciing cho thay
trong cac cao chiét tir vo va hat bo ¢6 chira cac hop
chat ty nhién can thiét trong viéc trc ché cac té bao
ung thu.

Dé tai khao st so hoat tinh khang oxy hoa, trc
ché enzym a-glucosidase ciia vo va hat bo Booth 7,
cac két qua da thé hién dugc tiém nang cua vo va hat
trong cac nghién ctru. Bén canh do, ciing thé hién
duoc vai trod ciia dung moéi chiét trong viéc trich ly
duogc cac hop chit can thiét. Trong nghién ctru nay,
cho thdy cao chiét v6i dung méi ethanol 96% thé
hién hoat tinh manh hon so vdi ethanol 70%, vi day
1a dung méi c6 kha ning 16i kéo hau hét cac hop chat



Tap chi Khoa hoc Truong Pai hoc Can Tho

nhu polyphenol, flavonoid, saponin... DPac biét 1a
polyphenol va flavonoid, 1a nhém hop chét c6 kha
ning khang oxy hoa manh, 1am ha duong huyét ciing
nhu e ché sy ting sinh cua té bao ung thu.

4 KET LUAN

Téng hop céac két qua thu duoc co thé két luan
rang cac cao chiét ethanol (70%, 96%) tir vo va hat
bo Booth 7 déu ¢6 tac dung khang oxy hoa, trc ché
enzym a-glucosidase trong thuc nghiém in vitro.
Nhimng két qua nghién ciru ¢6 thé 1am co sd cho cac
nghién ciru chuyén sau trong viéc diéu tri bénh di
thao dudng ciing nhu phong ngira va trc ché céac té
bao ung thu cta hat va vo qua bo.
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