KHOA HOC CONG NGHE

NGHIEN CUU TRICH LY POLYPHENOL VA XAC DINH
KHA NANG KHU GOC TU DO TU TRAI CAU TRANG
(Veitchia merrillii Wendl.)
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Thanh phan cac hop chat cé hoat tinh chong oxy héa cta trai cau trang (Veitchia merrillii
Wendl.) hién nay van chua c6 nhiéu nghién ctru. Nghién ctru ndy duoc thuc hién nhiam khao sat
anh huéng ctia nong do ethanol, ty 1é thit trai cau/dung dich ethanol, nhiét do va thoi gian trich Iy
dén ham luong polyphenol téng sé (TPC) va hoat tinh khang oxy héa tir trai cau tring. Két qua
khao sat cho thdy, tai néng do ethanol 50% (v/v), ty 1é thit trai cau/dung dich ethanol thich hop la
1/5 (w/v), nhiét do trich ly 60°C va thoi gian 60 phut thu nhan dich trich ly ttr trai cau trang dat
TPC 1a 8,11 + 0,24 mgGAE/g va kha nang khtt goc tw do DPPH (2,2-diphenyl-1-picrylhydrazyl) 1a
82,01 + 3,08% vdi gia tri IC50 dat 6,351 mg/mL. Nghién ctru nay gép phan cung cip dan lieu khoa
hoc vé trai cau trang, dic biét cho nganh cong nghé thuc pham.

Tt khoéa: Khd nang khir goc tir do DPPH, polyphenol, trdi cau trdng, trich Iy.

1. DAT VAN BE

Cay cau trang (Veitchia merrilli Wendl) 1a
loai cay duoc trong nhiéu & Viet Nam, thuong
dung lam cay canh, béng mat xung quanh nha.
Thit trai cau c6 nhiéu tng dung trong cudc song,
thuong duoc st dung trong y hoc dan gian dé diéu
tri cac bénh khac nhau, c6 tic dung da dang doi
voi he tieu hoa va chuyén hoéa thirc an trong co thé
con nguoi [1]. Ngoai ra, cau trang con c6 tac dung
giam cholesterol huyét twong toi 25% do tic ché
enzyme acetyl co-enzyme acyltransferase duong
ruot va cholesterol esterase tuy, dan dén giam hap
thu cholesterol [2].

Trong thit trai cau chua 50 - 60% duong; 15 -
17,7% chat béo; 15% hop chat phenolic; 0,2 - 0,3%
alkaloid; calcium (0,05%), phosphor (0,13%), sat
1,5 mg/100 g); vitamin B6 (286,9333 mg/100 g),
vitamin C (416,2 mg/100 g) [3]. Nhiéu nghién cttu
cho thdy thanh phan trong thit trai cau c6 kha
nang gidp ngan ngtra cac bénh riang miéng, cac
alkaloid két hop mot s6 nguyeén liéu ty nhién khac
tao chat khang oxy hoéa dung lam my pham, thuoc
chong bénh trim cam, cao huyét ap... [3]. Bén
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canh d6, polyphenol 1a nhém chét khang oxy hoa
c6 kha nang ngin chian cac chudi phan tng day
chuyén bing cach phan tng truc tiép véi goc tu do
va tao thanh mot goc tu do méi bén hon, hoac
cling c6 thé tao phitc voi cac ion kim loai chuyén
tiép von 1a xuc tac cho qua trinh tao géc tw do [4].
Céc hop chat polyphenol duoc biét nhu chat chong
oxy hda va ching c6 thé “nhat” cac goc tr do duoc
tao thanh trong co thé do anh huong cta cac tac
nhan c6 hai tr moi truong séng, la nguyén nhan
gay ra cac qua trinh oxy héa phan t sinh hoc, dan
dén lam hong céc t€ bao va gay ra nhimg thay ddi
cau truc mo [5].

Hién nay, da c6 nhiéu cong trinh nghién ctu
vé qua trinh chiét, tdich hay xac dinh thanh phan
hoa hoc, cau tric ctia cac hop chat chinh trong thit
trai cau nhung chua cé hé thong. Tir thuc té trén,
dé co co so khoa hoc, tién hanh nghién ctru nham
danh gia cac thong s6 anh hudéng dén kha niang
trich Iy TPC va kha nang khtt goc tu do c6 trong
thit trai cau. Két qua nghién ctu sé cung cap dit
lieu khoa hoc vé diéu kién trich ly thit trai cau dé
thu dugc ham luong polyphenol va kha nang khi
goc tu do cao nhat.
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2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén liéu va héa chat

Trai cau tring (Veitchia merrillii Wendl.) thu
nhan truc tiép vao budi sang (7 - 9 gio), thu hoach
v6i nhimg trai da chuyén sang mau d6 (thu hoach
30 trai/cay). Trai cau trang sau khi thu hoach dat
trong thung carton van chuyén vé phong thi
nghiém trong ngay va bao quan & diéu kién nhiét
d6 phong (30 - 32°C). Tiép theo, trai cau tring
duoc rtra sach, tach vé va cho vao thiét bi nghién
(Pulper Finisher), thu thit cau nghién (paste cau).
Paste cau sau d6 duoc trir trong ti dong (-18°C)
cho cac thi nghiém thuyc hién.

Ethanol 99,7% (Viet Nam) va cac hoa chat
phan tich khac nhu acid gallic chuidn (Sigma),
thuoc thit Folin-Ciocalteu (Merck), 2,2-diphenyl-1-
picrylhydrazyl (DPPH) (Merck) cung cép tir Cong
ty Hoa chat mién Nam Chi nhanh Can Tho.

Chuén bi dich trich Iy paste cau:Paste cau sau
khi ra dong duoc nghién min. Luong mau stt dung
cho moi chi tiéu phan tich 1a 10 g. Cac mau duogc
trich ly & bé diéu nhiét 6n dinh. Cac yéu t6 anh
hudng dén qua trinh trich ly nhu nong do ethanol
(35 - 55%), ty 1é paste cau/dung dich ethanol (1/3 -
1/7 w/v), nhiét do (45 - 65°C) va thoi gian thay
phan (15 - 75 phuat) duoc lan luot khao sat. Dich
sau khi trich ly loc va thu dich loc stt dung dé xac
dinh (TPC), kha nang khtr goc tu do DPPH va xac
dinh gia tri IC50.

2.2. Céc chi tiéu phan tich va xir Iy s6 lieu

Ham lugng phenolic téng s6 duoc xac dinh boi
phuong phap Folin-Ciocalteu [6] bang cach xay
dung duong chudn voi axit gallic (GA). TPC duoc
biéu dién theo miligam duong luwong axit gallic
trén g chat kho (mg GAE/g). Hoat tinh khang oxy
héa duoc danh gia dua trén kha nang trung hoa
goc tu do thong qua phan ing mat mau tim cta
dung dich 2,2-diphenyl-1-picrylhydrazyl (DPPH)
trong methanol trén co sé phuong phap cia Anshu
va cs (2011) [7] dung duong chuin biéu dién mai
teong quan gitta % hoat tinh loai goc tw do cta
DPPH va nong d0 mau khac nhau. Dua vao
phuong trinh duong chuidn méi tuong quan gitra
phan tram loai trit goc tu do cia DPPH véi cac
nong do khac nhau dé xac dinh gia tri IC50.

Nghién ctru 4nh hudng cta cac diéu kien trich
ly duoc thuc hién trén nguyen tac khi nghién ctru
anh huodng ctia yéu t6 nao thi yéu t6 dé thay déi,
c6 dinh cac yéu t6 con lai. Thi nghiém sau ké thira
két qua ctia thi nghiém truoc. Tat ca cac thi
nghiém déu duoc thuc hién lap lai ba lan. Két qua
thuc nghiém duwoc phan tich bang phan mém
Statgraphics Centurion 15.2.11.0. Phan  tich
phuong sai ANOVA voi kiém dinh LSD duoc st
dung dé xac dinh su khac biét y nghia (p<0,05)
gitta cac nghiém thic va phan mém Sigma Plot
10.0.54 duoc st dung vé do thi.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng néng do dung moi ethanol

Nghién ctru khdo sat anh huéng ctia néng do
ethanol dén kha nang trich ly cac hop chat c6 hoat
tinh chong oxy hoa ctia dich qua véi nong do thay
déi tir 35 - 55% (v/v). Cac yéu t6 khac qua trinh
trich ly duoc c6 dinh nhu nhiét do 45°C, thoi gian
15 phut véi ty 1é paste cau/dung dich ethanol 1/3
(w/v). Két qua & hinh 1A cho thay, khi thay déi
noéng do ethanol thi polyphenol téng s6 ciing thay
déi theo, khi tang nong do ethanol, polyphenol
téng so6 cta thit trdi c6 xu hudéng ting dan.
Polyphenol téng s6 dat cao nhat (7,18 + 0,13
mgGAE/g) khi 50% (v/v) ethanol duoc st dung.
Diéu nay c6 thé thay, khi nong do ethanol bao hoa
thi van toc phan tmg sé khong thay déi, vi vay khi
tiép tuc ting nong do ethanol thi polyphenol téng
s6 ctia dich qua van khong thay ddi va két qua nay
ciing twong te nhu két qua nghién ciu cda
Galanakis va cs (2013) [8] trich ly polyphenol
bing dung moéi ethanol tir dau oliu.

Ngoai polyphenol téng s6 ra, phwong phap loai
goc tu do bang DPPH duoc lia chon dé dong danh
gia kha nang khang oxy hoa ctia dich qua vi DPPH
la phuong phéap kha don gian, cho két qua nhanh
c6 tinh 6n dinh va 1a phuong phap phd bién mang
tinh chat sang loc tac dung khang oxy hoéa céac
chat khang oxy hoa [9]. Két qua tir hinh 1A ciing
cho thay, khi trich ly bing ethanol voi cac néng do
khac nhau thi kha nang khang oxy hoa ciing thay
déi theo. Khi nong do ethanol ting tir 35 - 45%
(v/v) thi kha nang bit goc tu do cta dich trich ly
cing tang tir 68,84 + 2,63% lén 69,79 + 1,35. Piac
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biet, gia tri IC50 cho biét nong d6 ma tai d6 dung
moi ethanol cé kha ning loai 50% goc tu do DPPH,
vi vay, IC50 thuong duoc dung dé so sanh kha
nang loai goc tu do ctia cac chat khang oxy héa;
gia tri IC50 cang nho, kha nang loai trir goc tu do
cta thit trai cau trich ly cang manh. Két qua phan
tich polyphenol téng s6 & cac nghiém thitc c6 moi
tuong quan nghich gitta polyphenol téng s6 va kha
nang loai goc ti do thong qua gia tri IC50 véi R? =

740

72,5

0,982 (Hinh 1B). Khi polyphenol téng s6 & cac
néng d¢ ethanol khao sat cang cao, hoat tinh
khang oxy hoa cang manh thi kha nang loai goc tu
do cia DPPH cang cao, nghia la IC50 cang nho
[10], gia tri IC50 giam tir 8,039 mg/mL xudng
6,685 mg/mL tuong ung, khi thay ddi néng do
ethanol tir 35 + 55% (v/v). Dua vao cac két qua
phan tich trén, nong d¢ t6i uu cho qua trinh trich
ly thit trai cau bing ethanol 1a 50% (v/v).

.20
8,05 \Q

7.90 R}
775 N

7.60
745 N

0,982

730

7,15

1C50 (mg/ml)

DPPH (%)

700
685
6,70
6,55
6,40

(B)

~
< -7 72,0
7.25 ’ -
W ® I .
710 % open 0/, . 7.5
ot ° 5, .
& 605 .- o 71,0
o -~ % __-"% 70,5
% 6,80 v Somt =i 5
- -
= - 70,0
U 6,65 S Z9 .- -«
g Rl e 69,5
= 650 B cos
£ A ‘
6,35 68,5
6,20 68,0
30 35 40 45 50 55 60
\Gng dj ethanol (%)

6,20 635 6,50 6,65 680 695 7,10 725 740

I'PC (mgGAE/g)

Hinh 1. Anh huéng ndng @9 ethanol dén TPC va kha ning khit géc tue do DPPH (A)
va mdi tuong quan giita TPC-IC50 (B)

3.2. Anh hudng ty 1é paste cau va dung dich
ethanol

Trong nghién ctru nay, anh hudong cua ty lé
paste cau/dung dich ethanol lén polyphenol téng
sO va hoat tinh khang oxy hoa cta dich trich ly
ciing duoc khao sat & cac ty 1é khac nhau tir 1/3 -
1/7 (w/v). Cac yéu t6 khac dugc co dinh nhu nhiet
@0 trich ly 45°C va thoi gian trich ly 15 phat. Quan
sat trén hinh 2A thdy rang, ty lé paste cau/dung
dich ethanol déu anh huong dang ké dén
polyphenol téng so, polyphenol téng s6 ting khi
tang ty lé paste cau/dung dich ethanol, & ty lé
paste cau/dung dich ethanol 1/5 (W/v) cho
polyphenol téng s6 cao gan bing véi ty 1é paste
cau/dung dich ethanol 1/6 va 1/7 1a 7,21 + 0,16
mgGAE/g.

Qua trinh hoa tan cac hoat chat sinh hoc vao
dung moi ethanol 1a mot qua trinh vt ly, khi luong
ethanol tang tao co hoi cho cac chat c6 hoat tinh
sinh hoc tiép xuc voi ethanol, dan dén kha ning
thdm thau cao hon. Khi ty 1é nguyén lieu/dung moi
16n, nghia 1a cé su khac biét giita dung mai va chat
tan tré nén lon, vi vay nhiéu hoat chat sinh hoc co

thé hoa tan néu luong dung méi duoc st dung
nhiéu hon [11].

Theo Tan va cs (2013) [12], ty 1é dung moi cao
tao diéu kién thuan loi trong viéc trich ly hop chat
polyphenol, diéu nay hoan toan phu hop voi két
qua thu duoc: Khi thay déi ty 1é paste cau/dung
dich ethanol thi kha niang khang oxy héa dich qua
ciing thay déi, ty le thit trai cau/dung dich ethanol
tang tir 1/5-1/7 (w/v) thi kha nang khit goc tu do
dich trich ly ciing tang theo, tir 72,647 + 2,34% lén
73,38 + 1,84%. Két qua nay phu hop voi nguyén tic
truyén khoi ma dong luc cho khéi lwong chuyén
khoi duoc coi 1a gradient nong do gitra chat ran va
dung moi.

Ty 1é dung moi cao c6 thé thuc ddy gradient
noéng do cang ting, dan dén tang toc do khuéch
tan cho phép qua trinh trich ly chat rin bing dung
moi duoc tot hon [11]. Ngoai ra, co hoi cua cac
thanh phan c6 hoat tinh sinh hoc tiép xdc véi dung
moi trich ly duoc mé rong khi gia tang luong dung
moi, dan dén ting hiéu suat trich ly, tuy nhién,
luong cac thanh phan c6 hoat tinh sinh hoc sé
khong tiép tuc tang khi da dat duoc su can bang
[13]. Mat khac dua vao hinh 2B ciing cho thay,
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gitta polyphenol téng s6 va gia tri IC50 ciing c6
moi trong quan nghich, gia tri IC50 giam tir 6,809
mg/mL xudéng 6,488 mg/mL, voi gia tri R® clia
phuong trinh héi quy kha cao (0,976), két qua
khao sat mdéi tuong quan nay twong tw nhu cac
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khac da duoc cong bo [14]. Tir két qua két luan
duoc ty 1é paste cau/dung dich ethanol tir 1/5 -
1/7 1a khoang t6i vu cho qua trinh trich ly, do d6
ty 1é paste cau/dung dich ethanol 1a 1/5 (w/v)
duoc xem 1a phu hop vé ca tinh ky thuat 1an kinh

té va duoc chon cho buodc nghién ctru tiép theo.
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Hinh 2. Anh huong ty lé paste cau/dung dich ethanol dén TPC va khé ning khit géc tu do DPPH (A) va
moéi terong quan TPC-IC50 (B)

3.3. Anh hudng nhiét d¢ trich ly

Anh hudéng cta nhiét do trich ly dén
polyphenol tong s6 va kha nang kht goc tu do cta
thit trai cau dugc khao sat voi nhiét do thay ddi tur
45 - 65°C trong 15 phut, nong do ethanol 50% (v/v),
ty 1é paste cau/dung dich ethanol 1/5 (w/v). Két
qua xit ly thong ké cho thay, nhiét do trich ly anh
hudng c6 y nghia dén polyphenol téng s6 va kha
ning khtt goc tr do cta thit trai cau (p<0,05). Két
qua thé hién & hinh 3A cho thay, khi ting nhiét do
trich ly tir 45°C len 60°C, polyphenol téng s6 va
DPPH tiang lén dang ké tir 7,25 + 0,36-7,68 + 0,48
(mgGAE/g) va 73,19 + 2,83 -78,71 + 3,14 (%) va dat
dinh cao nhat & 65°C véi polyphenol téng s6 1a 7,73
+ 0,25 mgGAE/g; DPPH 1a 78,69 + 1,38%, két qua
nay ciing phu hop v6i két qua nghién ctu cda
Robards (2003) [15]: trich ly & nhiét do 40 - 50°C
thi polyphenol téng s6 ting do toc do ddi lvu cta
dong luu chat tang 1am toc do khuéch tan cac phan
t vao dung moi tang. Ngoai ra, diéu nay ciing co
thé duoc ly giai 1a khi ting nhiét do, kha nang
phan cat ciia cac phan tt peptide ra moéi truong
trich ly t6t hon va vi vay thu nhan dugc nhiéu cac
chat hoat tinh chéng oxy héa hon (polyphenol
nhiéu hon), do vay hoat tinh chong oxy héa ciing
tang lén [12].
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Ngoai ra, theo Spigno va cs (2007) [16], nhiét
do trich ly tac dong dén kha nang hoa tan, toc do
truyén khoi va su 6n dinh cta cac hop chat
polyphenol. Mat khac, khi nhiét do tang cao, lam
tang toc do hoa tan, toc do truyén khdi ciing nhu
gidm do nhét va stc cing bé mit cta dung moi
g6p phan lam cho ty 1é khai thac cac hop chat
polyphenol cao hon [17]. Duéi mot giéi han nhat
dinh, nhiét do cao lam tang hiéu qua trich ly do
ting cuong muc do khuéch tan va do hoa tan cta
chat phan tich trong dung moéi, gidam do6 nhét
dung moi, ting cuong sw chuyén khoi va xam
nhép cia dung méi vao ma tran vat liéu [12]. Sy
déng gép cta cac hop chat polyphenol dén kha
nang khang oxy hoa ctia cac loai thuec phadm duoc
xac dinh tir moi twong quan giira polyphenol tong
s6 va kha nang chong oxy hoa [18]. Trong nghién
ctru ndy, moi twong quan giita hoat tinh khang
oxy hoda (thé hién qua gia tri IC50) voi polyphenol
téng s6 duoc thé hién trén hinh 3B. Theo két qua,
gia tri R* ctia phuwong trinh hoi quy kha cao
(0,978), da cho phép khiang dinh cac hop chat
polyphenol dong gop chinh vao kha niang chong
oxy hoéa cho thit trai cau. Tir nhimg két quéa dat
duoc, chon nhiét d¢ trich ly 60°C cho nhing thi
nghiém tiép theo.
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Hinh 3. Anh hudng ctia nhiét @6 trich ly d@én TPC va kha ning khit géc te do DPPH (A)

3.4. Anh huéng cfia théi gian trich ly

Qua trinh trich ly duoc thuc hién & mot s6
thong s6 c6 dinh: Nong d¢ ethanol 50% (v/v), ty lé
paste cau/dung dich ethanol 1/5 (w/v), nhiét do
trich ly 60°C véi thoi gian trich ly thay dai tir 15 -
75 phut. Qua quan sat két qua nghién cttu thé hién
trén hinh 4A cho thdy, thoi gian trich ly anh huong
c0 y nghia dén ham luong polyphenol va kha ning
khtr goc tu do, polyphenol tdng s6 va DPPH ting
1én nhanh choéng theo thoi gian trich ly va sau do
dat dén su 6n dinh voi su gia tang thoi gian trich ly
va dat dén dinh diém tuong tng véi thoi gian 60
phut (8,11 + 0,24 mgGAE/g va 82,01 + 3,08%).
Thoi gian trich ly dai thi mc do trich suat tot dan
dén luong thanh phan c6 hoat tinh chong oxy hoa

830 — 8§30
P
8,25 ® I 7 .14 825
8.20 ® orri G
8.1%5 % - n 82,0
T 8.10 2% 70 1.5
=) e ./,/ 81.°
- % ,,’ 81,0
R P
" % - o 80,5
- -
S g 80,0
- = o
AT 795
g Yl 79.0
- 7
R AR
R (A) 8.5
o 78.0
0 15 30 45 60 75 90

Thai gian trich ly (phit)

cua dich trich ly tang, tuy nhién khi mac d6 trich
ly cang sau sic thi luong thanh phan co hoat tinh
chéng oxy hda cta trich ly c6 xu huong giam
(81,88% & 75 phut), nguyén nhan co thé 1a do su
suy thodi ctia cac hop chat phenolic do su hién
dién ctia oxy trong moi truong trich ly, két qua nay
ciing c6 thé duwoc giai thich bing dinh luat Fick
[19] vé su khuéch tan khi du doan trang thai can
bang cudi cung gitta ndong do chat tan trong ma
tran chat ran trong dung moi c6 thé dat duoc sau
mot thoi gian nhat dinh. Theo Bharathi va cs
(2011) [9], khi x4y dung mo hinh mo6 ta qué trinh
tach chiét polyphenol tir 14 cAy Avicennia marina
cho thay, thoi gian cting 4nh hudng cé y nghia dén
ham luong polyphenol.
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Hinh 4. Anh huéng cfia thoi gian trich ly dén TPC va kha ning khi géc tu do DPPH (A)
va mdi tueong quan giita TPC-IC50 (B)

Ngoai ra, trong nghién ctru nay, méi tuong
quan gifra gia tri IC50 voi polyphenol téng s6 duoc
thé hién & hinh 4B, theo két qua thong ké cho
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thay, phuong trinh héi quy cé R?= 0,973 kha cao tai
gia tri 1C50=6,351 mg/mL, diéu nay cé thé khang
dinh cac hop chat polyphenol déng vai tro chinh
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vao kha nang khang oxy hoa cta thit trai cau. Tir
nhimg két qua dat duoc, chon thoi gian trich ly 60
phut 1a téi wu nhat.

4. KET LUAN

Qua trinh trich ly trdi cau tring bang dung
modi ethanol gitp ting ham luong phenolic téng s
va ting kha ning khtt goc tu do. Diéu kién t6i uu
cho qua trinh trich ly 1a xtt ly & nhiet do 60°C trong
thoi gian 60 phut véi nong do dung méi ethanol
50% (v/v) va ty 1é paste cau/dung méi ethanol 1/5
(w/v). Voi diéu kién nay, polyphenol téng s6 va
hoat tinh khang oxy hoa cta dich trich ly dat cao
nhat 1a 8,11 + 0,24 mgGAE/g va 82,01 + 3,08% va
c6 moi trong quan chat ché véi téng ham lwong
polyphenol (gia tri IC50 6,35 mg/mL). Két qua ctia
nghién ctu gép phan cung cdp nhimg dan lieu
khoa hoc quy gia vé trai cau trang, c6 y nghia quan
trong trong viéc st dung hiéu qua trai cau.
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EFFECTS OF EXTRACTION PROCESS ON TOTAL POLYPHENOL
CONTENTAND ANTIOXIDANT ACTIVITY OF ADONIDIA PALM FRUIT
(Veitchia merrilliiWendl.)

Tran Xuan Hien!, Le Thi Thuy Hang!

! Faculty of Agriculture and Natural Resources, An Giang University (VNU-HCM city)
Summary

There have not been many studies assessing the composition of valuable bioactive compounds in
white areca palm (Verfchia merrillii Wendl.). This current study was conducted to investigate the
effects of ethanol concentration, areca nut/ethanol, temperature and extraction time on total
polyphenol content and antioxidant activity from the white areca nut. The results showed that at
an ethanol concentration of 50% (v/v), the appropriate ratio of areca nut/ethanol of 1/5 (w/v),
extraction temperature 60°C and extraction time of 60 minutes, the total phenolic content (TPC)
of 8.11 + 0.24 mgGAE/g, the DPPH free radical scavenging of 82.01 + 3.08% and IC50 value of
6.351 mg/mL were obtained. This study provides scientific data on the potential values of white

areca nut, particurlaly in the food industry.

Keywords: Adonidia palm fruit, DPPH radical scavenging, extraction, phenolics.
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