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ANH HUONG CUA PIEU KIEN TRICH LI

PEN HAM LUQNG POLYPHENOL VA KHA NANG KHANG OXY HOA
TU VO CHANH DAY (Passiflora edulis)

Phan Thé Duy!, Ngé Duy Anh Triét?, Giang Kién Qudc**

EFFECT OF EXTRACTION CONDITIONS ON TOTAL POLYPHENOL CONTENTS
AND ANTIOXIDANT ACTIVITY OF PASSION FRUIT (Fassiflora edulis) PEELS

Phan The Duy!, Ngo Duy Anh Triet?, Giang Kien Quoc**

Tém tat — Phuong phdp trich li truyén thong
va trich li ¢é suw hé trg ciia siéu dm dugc dp
dung trén vé qud chanh ddy nham xdc dinh
phuong phdp thu dwoc ham lugng polyphenol
cao nhdt va khd ndng khdng oxy hoa tét nhdt.
DPéi voi phuong phdp trich li truyén thong, ham
lugng polyphenol thu duoc cao nhdt & diéu kién
st dung dung moi methanol véi ti 1é nguyén
lieu/dung moi la 1/20 g/mL trong thoi gian
60 phiit tai nhiét do 60°C. Tai diéu kién nay,
ham luong polyphenol thu duoc 6,19 mg GAE/g
CKNL, khd ndng khdng oxy hoa duoc ddnh gid
bang phuong phdp DPPH (ICsg), FRAP, ABTS+
lan luot la 446 ug/mL; 3,32 mg Fe**/g CKNL;
12,93 mg TE/g CKNL. Khi c¢6 su ho trg ciia siéu
dam, ham luong polyphenol thu dwgc cao nhdt
diéu kién sit dung dung moi trich li la methanol,
cong sudt 45% trong thoi gian 12 phiit va ti 1é
nguyén liéu/dung moi la 1/40 g/ml. Tai diéu kién
nay, ham luong polyphenol la 7,35 mg GAE/g
CKNL, ddnh gid khd ndng khdng oxy héa bdng
phuong phdp DPPH (ICsy), FRAP, ABTS+, ldn
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luot la 344 pg/ml; 3,89 mg Fe**/g CKNL, 14,67
mg TE/g CKNL.

Tie khoa: ABTS, chanh ddy, DPPH, FRAP,
Passiflora edulis, polyphenol.

Abstract — Passion fruit peel has been ex-
tracted by two methods, traditional extraction,
and ultrasonic-assisted extraction to obtain the
highest polyphenol content and to assess their
antioxidant activity. For the traditional extraction
method, the highest polyphenol content obtained
under conditions of using methanol solvent with
the ratio of material/solvent was 1/20 (g/mL)
for 60 minutes at a temperature of 60°C. Un-
der these conditions, the polyphenol content was
6.19 mg GAE/g DM (dry matter), the abil-
ity to resist oxidation by DPPH (ICsy), FRAP,
ABTS+ methods were 446 Lg/ml, 3.32 mg Fe*t/g
DM, 12.93 mg TE/g DM, respectively. With the
ultrasound-assisted extraction method, the high-
est polyphenol content was obtained under the
use of methanol for solvent, with a power ca-
pacity of 45%, a run time of 12 minutes, and a
material/solvent ratio of 1/40 (g/mL). Under these
conditions, the polyphenol content was 7.35 mg
GAE/g DM, the ability to antioxidant determined
by DPPH (ICsg), FRAP, and ABTS+ methods was
344 ug/mL, 3.89 mg Fe*t/g DM, 14.67 mg TE/g
DM, respectively.

Keywords: ABTS, DPPH, FRAP, passion
Jfruit, Passiflora edulis, polyphenol.
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I. DAT VAN DE

Chanh day (Passiflora edulis) con dudc goi
la lac tién, chanh leo, diy mat... thudc ho
Passifloraceae, 1a mdt trong nhiing trai cay dudc
trong phd bién & Viét Nam. Hién tai, chanh day
chii yéu dung dé san xuit nudc ép co dic va mot
s6 san phim nudc giai khat khac. Viéc khai thac
chanh day chi d€ san xuét nudc trai cay da va
dang tao ra ap luc 16n v6i mdi trudng trong viéc
xt li cac phé phu phdm nhu vé va hat chanh
day béi phan khong in dugc chiém hon mot nira
khéi luong qua [1]. Nhu vay, d€ han ché van dé 6
nhiém mdi trudng cling nhu gia ting gia tri phu
phidm, viéc bién nhitng phu phim thanh nhiing
san pham c6 gid tri cao dang rat dudc quan tam.

Két qua nghién ciu cho thdy cic chét thai
ti thuc phdm nhu vo trdi cdy, rau ci qué Ia
nhiing phu phim t6t chifa cic ngudn polyphenol,
carotenoid cling cac chit c6 hoat tinh sinh hoc
khac véi tac dung c6 1gi cho stic khde con ngudi,
gitp khang khuidn va ngin ngiia cic loai bénh
man tinh [2]. Céc két quéa ndi bat c6 thé dai dién
cho nghién cttu ny nhu thu hdi polyphenol tir vé
chudi véi cic loai dung moi khac nhau [3], tif v6
trdi véi [4, 5]. Trong sd céc chét chdng oxy héa
tu nhién trong trai cdy va phu phdm cta ching,
polyphenol 12 nhém chét dang rét dugc quan tam.
Su quan tdim dén hop chit nay dua trén su hiéu
biét sau hon vé vai tro clia cic gbc tu do trong
su tién trién clia nhitng loai bénh ung thu, xo vita
dong mach cling cdc qud trinh khang viém. Nhiéu
nghién ctu da ching minh polyphenol ciing nhu
cdc hoat chit khang oxy héa c6 trong vo va hat
chanh day c6 tiac dung diéu tri bénh tiéu dudng,
huyét ap va giam ‘stress oxy héa’ [1]. Nghién citu
nay dudc thuc hién nhiam danh gia sy anh hudng
cia cic yéu t6 trich li dén kha ning thu nhan
polyphenol va hoat tinh chdng oxy héa trong ca
hai phuong phdp trich li truyén théng va trich li
¢6 hd trg siéu am ddi v6i nguyén liéu 1a vd chanh
day.

II. PHUONG PHAP NGHIEN CUU
A. Nguyén vdt liéu
Vo6 chanh day tim (Passiflora edulis Sims) dugc
thu mua tai huyén Chau Thanh, tinh Tay Ninh.
Vo tuci dudc loai bd 16p vo trang bén trong, ria
sach va sdy dbi luu & nhiét do 50°C trong 12 gio
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dé dat do 4m khoang 5%. Sau do, vé kho dugc
nghién nhd, ray dé€ dat kich thuéc nhd hon 2 mm
va bao quén trong cac tii PE nho.

Axit galic, thubc thti Folin-Ciocalteu, DPPH
(2,2-diphenyl-1-picrylhdrazyl), ABTS (2,2’-
azinobis (3-ethylbenzo-thiazoline-6-sulfonic
axit), Trolox (6-hydroxy-2, 5, 7, 8-tetramethyl-2-
carbocylic axit), TPTZ (2,4,6-Tris (2-pyridyl)-s-
triazine) va mot sd hoa chit khac duge st dung
& dang héa chit tinh khiét phuc vu phéan tich
héa hoc (dudc cung cip bdi Merck, Singapore).

B. Phuong phdp thi nghiém

Can 2 g bot v chanh diy vao binh tam giac,
bd sung dung moi va thuc hién qud trinh trich
li theo phuong phap ngam chiét truyén théng va
trich 1i ¢6 hd trg siéu am. Ddi véi trich 1i ¢é hd
trg siéu am, thiét bi phat séng siéu am VC505
(Sonics, Mi) véi cong suat cuc dai W, = 750
W, tan s6 20 kHz dudc st dung, dau phét siéu
am dudc nhing ngdp vao nguyén li€u > 2 cm tai
tam cbc chita mau. Cac mau dich sau khi trich
li dugc dem di loc bang gidy loc dé loai bd ba
va c6 quay chan khong nhim dudi dung méi thu
dugc cao chiét. Qua trinh ¢ quay dudc thuc hién
trén thiét bi co6 quay chan khong N-1110 (Eyela,
Nhat Ban) véi nhiét do dugc gitt ¢ dinh & 45°C,
cho dén khi khéi lugng binh cau dung miu (cao
chiét) khong d6i. Cao chiét thu dudc tir cac khio
sat dudc bao quan trong td lanh, truéc khi thuc
hién phéan tich ham lugng polyphenol va danh gia
hoat tinh khang oxy héa bing cic phuong phap
khdc nhau. Trong nghién cifu nay, mdi thi nghiém
dugc tién hanh Lip lai ba lan, két qua dudc trinh
bay & dang gid tri trung binh + gia tri sai sb.

C. Phuong phdp phdn tich

Xic dinh ham lugng polyphenol téng bing
phuong phap so mau (phuong phap Folin Cio-
calteau). Phuong phap nay dudc thuc hién dua
vao phan ting oxy héa cic hogp chit polyphenol
bing thudc thit Folin-Ciocalteaul, trong qu4 trinh
khtt cac nhém hydroxy phenol dé bi oxy hoéa, chit
oxy hoa nay sinh ra mau xanh c¢6 do hip thu cuc
dai & budc séng 765 nm [2].

Xac dinh hoat tinh khdng oxy hoéa bang cic
phuong phdp bit gbc tu do DPPH, ABTS+
va phuong phap khir sit FRAP. Phuong phdp
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bit gbc tu do DPPH st dung 2,2-diphenyl-1-
picrylhydrazyl (DPPH) c6 khi ning tao gbc
ty do bén trong dung dich methanol bao hoa.
Khi ¢6 mit chit chdng oxy hoa, 2,2-diphenyl-
1-picrylhydrazyl s€ bi khi thanh 2,2-diphenyl-1-
picrylhydrazine (DPPH-H), mau ctia dung dich
phén ting nhat dan, chuyén tif mau tim sang mau
vang nhat, dudc xic dinh bang do hip thu quang
cua dung dich sau phan ung do tai budc song
517 nm [6]. Phuong phap bat gbc tu do ABTS+
dua trén kha ning 1am gidm do hép thu cta gbc
tu do cation ABTS+ bdi cic hoat chit c6 hoat
tinh chdng oxy héa & budc séng 734 nm dudc
mo ta bdi Nenadis et al. [7]. Khi cho tac nhéin
chong oxy héa vao dung dich chita ABTS+, céc
tic nhan chéng oxy héa sé khii ion nay thanh
ABTS. Cuong d0 mau cua ABTS+ ti 1& nghich
v6i cac chét chdng oxy héa va thdi gian phin
ung [7]. Phuong phdp x4c dinh hoat tinh khang
oxy héa bing phucng phap khi sit (FRAP) dua
trén kha niing cla cic chit chéng oxy hoa trong
viéc khit phitc Fe3* TPTZ (2,4,6-Tris(2-pyridyl)-
s-triazine) (mau tia) thanh phic Fe>*-TPTZ (mau
xanh duong dim) & pH thip. Khi d6, do ting
cudng dd mau xanh ti 1& v6i ham luong chit
chdng oxy héa c6 trong nguyén liéu. Mic do ting
cuong do mau nay dudc do & budc song 593 nm
va so sanh vdi chét chuin la dung dich Fe?* [8].

D. Phuong phdp xu li s6 liéu

Két qua dudc xi li bang phan mém théng ké
Minitab 18. Két qua phan tich phuong sai mot
yéu td (one-way ANOVA) véi do tin cay 95%
dudc st dung dé€ so sanh su khdc biét gitia cac
nghiém thic qua phép thi Tukey.

. KET QUA VA THAO LUAN

A. Anh hudng cia logi dung moi dén luong
polyphenol thu duoc va khd ndng khdng oxy hoa

V6i ki thuat trich 1i rin—1dng, viéc lua chon
dung mo6i phi hop 1a rit quan trong, c6 tinh
chit quyét dinh dén hiéu qua qua trinh trich Ii.
Ciéc thong sb6 can quan tAm ctia dung mdi 1a do
phan cuc, moment ludng cuc, lién két hydro, do
nhét,... Theo nguyén tic, cic dung moi phan cuc
hoa tan cdc hop chit phan cuc tét nhit con cic
dung moi khong phan cuc sé& hoa tan cic hdp chit
khong phan cuc t6t nhat [6]. Két qua 4nh hudng
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clia cdc loai dung moi dén ham Iugng polyphenol
va kha ning khéang oxi hoa dugc thé hién & Bang
1.

Trong Bang 1, két qué xt 1i thong ké & mic y
nghia 5% cho thiy céc loai dung moi 4nh hudng
c6 y nghia dén ham lugng polyphenol téng va kha
ning khang oxy hda clia mu. Lugng polyphenol
tdng thu dudc tif qud trinh st dung dung moi
methanol 12 cao nhit (4,09 mg GAE/g CKNL)
va dung mdi nuéc 1a thip nhét (1,40 mg GAE/g
CKNL). Piéu nay c6 thé dugc gidi thich la do
tinh chit cia dung moi methanol c6 kha niing hoa
tan polyphenol t&t hon ma khong hoa tan thanh
phan polysacharide va cic thanh phan khac trong
bdt vo chanh diy. Ngoai ra, dung mdi nude cod
dd phan cuc manh hon methanol va ethanol nén
trong qua trinh trich li, ngoai polyphenol dugc
trich li, con 16i cudn thém nhiéu hop chit dai
phan t& khac nhu polysaccharide, protein... giy
4nh hudng dén do chinh xdc cla cic phép thi
dinh lugng va hoat tinh riéng cta polyphenol [2].
Két qua nay tuong dong véi nghién ciu vé céc
hop chét phenolic ctia vo chudi (Musa paradaisica
L) [7].

Két qua danh gia anh hudng cuia loai dung moi
dén kha ning khang oxy héa ctia dich chiét dugc
thé€ hién qua ba phuong phip DPPH, ABTS va
FRAP déu cho két qua ti 1& thuan v6i hAm luong
polyphenol c¢6 trong dich chiét thu dugc. Khi loai
dung mdi nao thu dudc lugng polyphenol cao
nhét thi kha ning khing oxy héa ciing sé& rit
cao. Viéc dung dung moi methanol dé trich li
polyphenol cho két qua cao nhét ca vé ham lugng
polyphenol téng va hoat tinh chéng oxy héa so
v6i cac dung moéi khac trong khao sét.

B. Anh huéng ciia 1i 16 nguyén liéu/dung moi dén
tong ham lugng polyphenol va khd nding khdng
oxy hoa

Thong thudong, v6i khoi lugng nguyén liéu cb
dinh, khi tang ti 1€ nguyén li€u/dung mdi sé lam
ting hiéu suét trich li. Tuy nhién, viéc st dung
lugng dung moi qua 16n s€ giy lang phi dung
moi, 1am ting chi phi san xuit. Khi st dung qua
it dung moi thi hiéu suét trich 1i thip do lugng
dung moi khong di dé hoa tan lugng chit can thu
hdi trong nguyén liéu. Nhu viy, viéc lua chon ti
1é nguyén liéu/dung moi sao cho hiéu suét trich
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Bang 1: Anh hudng ctia loai dung mdi dén lugng polyphenol thu dudc va kha ning khang oxy

Dung méi TPC (mg GEA/g DPPH (ICs9) FRAP (mg Fe**/g ABTS (mg TE/g
CKNL) (ug/ml) CKNL) CKNL)
Methanol 4.09=0.172 523,81+ 541 224=0,04 7.26 %0242
Ethanol 1.52=0.03" 686,51+ 3132 1,06 = 0.05" 2,86+ 0,13
Nusc 140 =004 691 47 = 26 48 101=005 249+0.11°

Ghi chii: “* Cdc gid tri cé ki tw & trén khdc nhau ndm trong cing mot cot thi khdc nhau cé y nghia
(p < 0,05)

li cao va gidm thiéu chi phi sin xuit 1a rt can
thiét.

Két qua thu dudc & Bang 2 cho thiy, khi ting
lugng ti 1& nguyén liéu/dung mai tir 1/10 dén 1/40
thi ham lugng polyphenol trich li cling tdng theo.
Tuy nhién, khi ting ti 1€ nguyén liéu/dung moi
1én 1/30; 1/40 thi do tang ham Iugng polyphenol
khong khéc biét c6 y nghia. Két qua nay dudc giai
thich nhu sau: lugng dung moi cang 16n thi lugng
polyphenol thu dudc cang cao do tao ra dudc su
chénh léch nong dd can thiét bén trong va bén
ngoai mdi trudng, tic la ludn c6 dong luc cho
qué trinh. Nhung khi ngam chiét v6i lugng dung
moi qué nhiéu, trong khi hAm lugng polyphenol
1a mot sb cd dinh thi s& nhanh chéng din dén
su can bang giita cdc pha lam hiéu qua trich li
polyphenol khong tang, cé xu huéng ti€ém can
ngang. D€ tranh ling phi dung mdi, tiét kiém chi
phi ma vin ddm bo hiéu suét cao, ti 1& 1/20 1a
mbc thu dugec ham lugng polyphenol cao nhit
trong céc ti 1& khao sat va dudc lua chon dé thuc
hién céac khao sat tiép theo.

C. Anh hudng cia nhiét d trich li dén liong
polyphenol thu duoc va khd ndng khdng oxy hoa

Nhiét d6 trich li 12 mot yéu té quan trong quyét
dinh dén hiéu suit thu hdi cao chiét, ham lugng
polyphenol va kha nang khang oxy hoa, ngoai ra
né con anh hudng dén chi phi va chit lugng clia
dich chiét polyphenol.

Bang 3 cho thiy ham lugng polyphenol va kha
nang khang oxy hda ctia bot vo chanh diy c¢6 tang
theo nhiét do trich li. Cu thé,  khoang nhiét do
tir 30 — 60°C, ham lugng polyphenol ting dan dén
nhiét d6 60°C thi ham lugng polyphenol thu dudgc
12 16n nhat (6,19 mg GAE/g CKNL). Piéu nay
c6 thé dudc gidi thich la do nhiét do cao thi thic
ddy su xam nhép clia dung moi vao nguyén liéu,
lam gidm do6 nhét ctia dung moi, ting khuéch
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tan phén td tu trong nguyén liéu ra bén ngoai va
chiét rit nhiéu polyphenol. Tuy nhién, khi nhiét
do trich li dat 65°C thi ham lugng polyphenol
giam do nhiét d6 65°C cao hon nhiét do sbi cua
dung moi methanol (64,7°C) nén 1am tiing su that
thodt ctia dung moi ra mdi trudng, dong thai nhiét
dd cao ciing 1am giam mot s hoat chét sinh hoc
c6 trong mau. Két qui nay phu hop véi cong
bd ctia Ruenroengklin et al. [8]. K&t qua nghién
clfu 4nh hudng clia nhiét d6 dén qua trinh chiét
polyphenol tit vé vai cho thiy, khi nhiét do ting
tlr 40°C dén 60°C, hiéu qua chiét polyphenol ting
nhung sau dé hiéu qua chiét polyphenol khong
ting khi ting nhiét do tit 60°C dén 70°C [9].

Cic két qua thu dugc cho thiy viéc ting nhiét
do trich 1i & gid tri thich hgp s€ thu dugc ham
Iugng polyphenol va kha nang khang oxy héa cao
nhét ctia dich chiét tir vo chanh day. Do dé, gi4 tri
nhiét do 60°C dudc chon lam nhiét do trich li dé
tién hanh thi nghiém khao sit & cic thi nghiém
tiép theo.

D. Anh hudng ciia thoi gian trich li dén luong
polyphenol thu duoc va khd ndng khdng oxy hoa

Theo két qua dugc biéu dién & Bang 4, ham
lugng TPC thu dudc cao nhit 6 100 phiit (6,50
mg GAE/g CKNL) va ¢ 140 phut thi bi giam &
mifc ¢6 y nghia. O khoang thdi gian dau tit 40
phit dén 100 phiit, khi ndng d6 cdc chét trong
dung moi con thap thi toc dd hoa tan cac chét vao
trong dung moi trich li con cao. Nhung khi ting
thoi gian tir 100 phit dén 140 phit, ham lugng
polyphenol bat dau gidm béi thdi gian trich li
dai 1am polyphenol dé bi oxy héa bdi céc enzyme
oxy hoa cé trong nguyén liéu. Mac du ham lugng
polyphenol thu dudc & diéu kién 100 phiit 1a cao
nhét nhung né khong cé su khéc biét c6 y nghia
& muc 5% so véi 60 phit. Do vay, thoi gian trich
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Bang 2: Su 4nh hudng ctia ti 1& nguyén liéu/dung mdi dén ham luong polyphenol va kha ning
khang oxy hoéa

Tilé nguyeén TPC (mg GEA/g DPPH (ICz) (ng/ml)  FRAP (mg Fel*/g ABTS (mg TE/g
liéw/dung méi (g/ml) CKNL) CKNL) CKNL)
1/10 4.09+£0.17° 523 5412 224+ 0.06° 7.26 £ 024
1720 5,69 =020 301 +£1225% 3.29+0.102 11380262
1/30 5,730,132 484 £ 4. 42k 3.32+0.032 1144 +£0.232
1/40 3,85 0,102 469 = 9. 10¢ 3.40+0.05 11,60+ 0,262
Ghi chii: “* Cdc gid tri ¢6 ki tw & trén khdc nhau ndm trong ciing mot c¢ét thi khdc nhau cé ¥ nghia
(p < 0,05)
Bang 3: Su anh hudng ctia nhiét do trich li dén ham lugng polyphenol va kha ning khang oxy héa
Nhiét d6 (°C) TPC (mg GEA/g DPPH (ICz) FRAP (mg Fe*/g ABTS (mg TE/g
et ae CKNL) (ug/ml) CKNL) CKNL)
30 4250120 628 £ 13672 2.95+£0.,06° 10,27 =0.25°
40 436015 582 £ 20.61° 3.01+0.06° 1032 0,28
50 5.69+ 0,200 516 £ 6.45° 3.29+0,10° 11.38 £ 0,267
60 6.19+0212 498 + 6,34 3320052 12,95 £0.31®
65 5.56+0.11° 517+ 1877+ 3.36 0,042 13,11 = 0,532

Ghi chii: “b< Cdc gid tri ¢é ki tw & trén khdc nhau ndm trong ciing mot cét thi khdc nhau
co ¥y nghia (p < 0,05)

1i 60 phiit 12 phu hop d€ tiét kiém thdi gian cling  nén, su ting 4p suat va nhiét do 1am cac bot khi
nhu chi phi trich li. v3, 1am ting su thoat ra clia cic chat nodi bao vao

dung dich. Cong suit siéu 4m cang 16n thi nhiéu
E. Anh hudng ciia diéu kién trich li ¢6 hé trg ~ bong bong tao bot dugc tao ra, phd vo ?éu tric te
siéu am dén ham luong polyphenol tong bao lam tdng kha nang trich li cac chat hoa tan.
Tuy nhién, khi ndng lugng siéu d&m qué cao sé
lam ting su phd hidy thanh t& bao nguyén liéu, tir
d6 tao nhiéu ciin 10 lting giy bit cic 16 mao quan
trong nguyén liéu lam can trd qua trinh trich li.
Ngoai ra, polyphenol 1a chit nhay véi tic nhan
nhiét va dé bi oxy héa nén khi ting cong suit
t6i da thi din dén su dao dong 16n 1am nhiét do
ctia dung dich ting giy dnh hudng dén tinh chit
polyphenol va ham lugng polyphenol t&ng sé thu
dudc.

Cac nghién ciu trudc ddy da chi ra, tic nhan
siéu Am déng vai trd quan trong trong viéc hd
trg cho qua trinh trich li cic hdp chit tu nhién.
Séng siéu 4m tdc dong lam ting kha ning truyén
khbi bén trong va ngoai vach té bao ctia nguyén
liéu, nang lugng ti chu trinh hinh thanh va pha
v3 bot béng lam rach thanh té bao, cho phép su
hip thu dung moéi vao trong té bao va thuc hién
khuéch tdn, 16i kéo cic chét tan ra ngoai thanh
té bao nhd d6 lam ting hiéu qua trich li so vé6i
phuong phdp truyén théng [10,12]. Viéc ting cong suét tif 30% lén 45% lam kha

Déi v6i yéu té cong suit situ am, TPC ting  ning khdng oxy héa ting din, & mic cong suit
khi ting cong suit tif 30 — 45% va bat dau gidm  45% cho két qua hoat tinh khang oxy hoa t6t
khi ting 1én 50%. Piéu nay c6 thé li gidi ring  nhit trong khoang khio sit cong suit tir 30 —
co ché clia séng siéu Am 1am ting kha ning trich  50% (phuong phap DPPH ting véi ICsq 12 400,36
li dua vao vi€c tao ra mot ap luc 16n xuyén qua  pg/ml; phuong phap ABTS+ dat 8,71 mg TE/g
dung mdi va tic dong dén té bao vo, ting kha  CKNL; phuong phap FRAP dat 2,77 mg Fe’*/g
ning truyén khéi t6i bé mit phan tich va pha vé  CKNL). O mtc cong suit tdi da 50%, kha ning
té bao trén bé mit va bén trong cta vo giip qua  khang oxy héa cé xu huéng gidm dan. Nguyén
trinh thoat chat tan dugc dé dang [10]. Cac bot  nhan la do cong suit siéu &m qua cao gdy phéan
khi dudc tao thanh trong dung moi khi séng siéu  hily cac hop chit khang oxy héa, dnh hudng dén
am truyén qua. Dudi tdc dong cia bot khi bi kéo,  hiéu quéa khang oxy héa ctia mau. Nhu viy, hoat
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Bang 4: Su 4nh hudng clia thdi gian trich 1i dén ham luong polyphenol va khi ning khing oxy héa

Théi gian TPC (mg GEA/ FRAP (mg Fe*, ABTS (mg TE/
(phE:) él{%JL) ®  DPPH (ICx) (ng/ml) CI(mgL) & CIEN%) i
40 5.15=0.16° 5338 56 2.82+0,05% 12.05+0,08°
60 6.19+021% 446+21 01° 3.32+0.052 12.93£0.31%
80 620+ 0,12 469=14 490 3,15+0,082 13.28+0,65%
100 6,50 = 0,09 49826 35% 3.2540,112 13.67=0.67
120 6.15+0,10% 514+12,742 3,2140,05 13,490,632
140 5.15=0.16° 5338.56° 2.82£0.035% 12.0540.08"

Ghi chii: “< Cdc gid tri ¢6 ki tw J trén khdc nhau ndm trong ciing mot cét thi khdc nhau
co y nghia (p < 0,05)

Bang 5: K&t qua 4nh hudng cta diéu kién trich 1i c6 hd trg siéu am t6i ham lugng polyphenol va
kha nang khang oxy hoa

Yéu té TPC (mg GEA/g DPPH (ICz) FRAP (mg Fe*'g ABTS (mg TE/g
CKNL) (ng/ml) CKNL) CKNL)

30 3.09 = 0,054 436 = 4.75° 1,75+ 0,028 632+ 0,094
N 35 4.04=0,15¢° 428+10.51° 2,03+ 0,03 7.34+022¢
Céng sudt 40 4840100 420 + 7.66° 2,40 £ 0,08° 7,97+ 0225

siéu 4m (%) - b s B B = = =
45 5.44 £ 0,06% 400 = 15,13® 2,77+ 0,05 8.71+0,30°
50 53420,15 408 = 6,70 2,64+ 0,072 8.51=034
3 4,600,154 425+ 12,592 2,53 = 0,06° 8.23+0,55
Théi gian 6 5.44 £ 0,06° 400 £ 15,13% 277+ 0,05 8.71 +0.30°
siéu im 9 6.08 = 0,10° 399 = 8 68 3.18=0,11° 9.09 = 0,44
(phiit) 12 6.74= 0,16 372+ 820 340+0,112 9.42+033
15 6.72+ 0,072 391+ 12,86 3.43+0,04° 9.50 = 0,423
Tilinguyen V10 5.28+0.25¢ 398 & 7 81¢ 255+ 0,07 933 = 0,364
liéu/duag 120 6.740,16° 372 829 3.40=0.11° 9.42 £ 0,33¢
mi (g/ml) 1/30 6.82+0,07° 370+ 9,53 3,58 0,05 11,86 + 0.43°
1/40 735+0222 344 = 7365 3.89 + 0,06% 14,67+ 0,672
1/50 7.30£0.20% 353 & 7.50¢ 4.11£0,107 14.87 & 0,58

Ghi chii: “b< Cdc gid tri ¢6 ki tw & trén khdc nhau ndm trong ciing mot cot thi khdc nhau
co ¥y nghia (p < 0,05)

tinh khang oxy hoa thé hién qua ca ba phuong
phdp DPPH, ABTS va FRAP déu ti 1é thuan véi
ham lugng polyphenol cé trong dich chiét ciing
nhu cong suit siéu am. Mic 45% dudc chon
la mic cong suit cd dinh d€ thuc hién cic thi
nghiém tiép theo.

Két qua phan tich phuong sai (ANOVA) ctia
yéu t6 thai gian siéu Am cho thiy c6 su khac nhau
vé mit thong ké (p < 0,05) gilta cac nghiém thiic
ddi véi ham lugng polyphenol téng va khd ning
khang oxy héa. Piéu nay chiing to riang su thay
ddi thoi gian siéu Am c6 anh hudng rd dén qua
trinh pha vd té bao thuc vat d€ trich 1i polyphenol.
Khi tdng thoi gian siéu am tu 3 — 12 phdt, ham
lugng polyphenol thu dugc ting 1,5 lan, c6 thé
giai thich 13 do siéu 4m c6 kha ning 1am ting toc
do pha vd thanh té bao va mo thuc vat cling nhu
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toc do truyén khdi nén luong dich trich li ra cao
hon. Nhung thdi gian siéu &m tf 12 dén 15 phiit,
ham lugng polyphenol khdng ting, c6 xu hudng
giam nhe. Nguyén nhan la do thdi gian siéu am
kéo dai sé 1am ning lugng cac hop chét cao phan
ti dudc giai phong ra, tit d6 c6 thé giy tic cac
kénh din dich chiét trong khbi nguyén liéu. Két
qua ndy tuong tu nghién ciu trén qua tim xuin
[11].

Bang 5 cho thy hoat tinh khang oxy héa dudc
xéc dinh bing ba phuong phap c6 mdi tuong quan
v6i nhau 6 miic thdi gian trich li 12 phut cao hon
so vGi thoi gian 3, 6, 9 phut. Khi thoi gian siéu
am tang s€ lam ham lugng polyphenol tang 1o rét
va kha nang khang oxy hoda ciling tang chiing td
gitta ham lugng polyphenol thé hién tinh tuong
quan manh mé véi kha nang khang oxy hoa.



Phan Thé Duy, Ngo Duy Anh Triét, Giang Kién Qudc

Anh huéng cta ti 1& nguyén liéu/dung méi
trong qua trinh trich 1i c6 hd tr¢ siéu am dén
ham lugng polyphenol cé xu hudng ting dan tur
ti 1& 1/10 (5,28 mg GAE/g CKNL) dén ti 1 1/20
(6,74 mg GAE/g CKNL); tir ti 1& 1/20 dén 1/30
ham lugng polyphenol c6 tang nhung khéng cd
su khac biét c6 y nghia; ti 1& 1/40 cho két qua
ham lugng polyphenol cao hon cac mic ti 1&
trong khao sat (7,35 mg GAE/g CKNL) va lugng
polyphenol gidm dan & ti 1 1/50. Piéu nay c6 thé
1i gidi do lugng dung mdi qua it, khong di d€ hoa
tan va trich 1i hét lugng polyphenol ra khdi té bao.
Do d6, khi tiép tuc ting lugng dung mdi thi ham
Iugng polyphenol thu dudc xu huéng ting. Tuy
nhién, khi st dung dung moi qua nhiéu, ma ham
lugng polyphenol trong nguyén liéu 1a mot s6 cb
dinh sé nhanh chéng din dén su cin bing giita
cac pha, lam ham lugng polyphenol khong tang
[12].

IV. KET LUAN

Ca hai phuong phép trich li truyén thong va
trich li ¢6 su hd tr¢ clia séng siéu am déu cé
tac dung tich cuc dén qud trinh trich 1i cdc hop
chit polyphenol va kh3 ning khdng oxy héa ti
v6 chanh day. Tuy nhién phuong phdp c6 su hd
trg clia séng siéu am cho két qua TPC cao hon
gan 0,84 1an so v6i phuong phép truyén thong.

Kha nang khang oxy héa & phuong phap siéu
am déu cao hon 1an lugt 1a 0,77, 0,85 va 0,88 lan
so v6i phuong phdp truyén thong.
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