KHOA HOC CONG NGHE

ANH HUONG CUA BIEU KIEN TRICH LY
BEN HAM LUONG POLYPHENOL VA CATECHIN
TU VO LUA HAT BIEU BANG VI SONG KET HOP VOI
ENZYM VISCOZYME L.

Hoang Vin Thanh!, Nguyén Xuan Hoan!, Pham Vin Hing?”

TOM TAT

Nghién cttu nay nhim xac dinh anh huoéng ctia diéu kién trich ly dén kha ning thu héi cac hoat
chat polyphenol va catechin tir vo lua hat diéu bang vi song két hop voéi enzym Viscozyme L. Cac
véu t6 khao sat trong nghién ctru gdbm: cong suit va thoi gian vi song. Him lueong polyphenol va
catechin dung dé danh gia hiéu qua ciia ba qua trinh trich ly gdm: trich ly hoan toan bing xt Iy vi
song, trich ly bing xit Iy enzym trudc vi song sau va trich ly bing xit Iy vi séng trudc enzym sau.
K&t qua cho thay, khi trich ly bang vi song ham luong polyphenol va catechin dat gia tri cao nhat
lan luot 14 256,7 + 1,4 mg GAE/g chat kho va 39,9 + 1,3 mg CE/g chit khé tai cong suat 400 W va
thoi gian 60 gidy. Khi trich ly bang enzym trueéc, sau do tiép tuc trich ly bang vi séng cho ham
luong polyphenol va catechin dat gia tri cao nhat 1an luot 12 291,2 + 1,9 mg GAE/g chat kho va
53,9 + 1,2 mg CE/g chat kho véi cong suat 400 W va thoi gian 60 gidy. O didu kién con lai, khi
trich ly bang vi séng két hop véi enzym Viscozyme L, ham luong polyphenol va catechin dat gia
tri cao nhat lan luot 1a 289,3 + 3,8 mg GAE/g chat kho va 41,5 + 3,6 mg CE/g chat kho tai cong
suat 400 W va thoi gian 30 giay. Két qua nghién ctu cho thdy, khi trich ly bang vi song két hop

véi enzym cho hiéu qua trong trich ly hoat chét polyphenol va catechin tir vo lua hat diéu.

Tt khéa: Catechin, enzyme, polyphenol, vi song, Viscozyme L.

1. DAT VAN BE

V6 lua hat diéu da duoc nghién ctru va cong bo
cho thiy trong thanh phin chira nhiéu cac hop
chat sinh hoc nhu polyphenol, catechin, flavonoid,
EGCG,... Vb lua hat diéu chiém tir 1 - 3% khoi
luong ctia hat va 1a mot nguon giau chat tanin
dang cao phan tir bao gom cac chat polyphenol
[1]. Ham luong cac chat tanin, polyphenol,
catechin trong vo lua hat diéu dwoc tim thdy cao
hon tra xanh va socola den [2]. Pay 1a nhitng hop
chét c6 kha ning khang oxy héa, khang khudn,
chong viém va chong di tmg [3]. Viéc tiéu thu
polyphenol c6 ngudn goc tir thuc vat duoe quan
tam dac biét do kha niang chéng oxy héa cao va
dac tinh chong viém, cting nhu kha nang ting téng
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hop oxit nitric (NO), cai thién strc khoe tim mach,
huyét ap [4, 5, 6, 7].

Polyphenol da duoc nghién ciu vaoi kich thuoc
nano bé sung vao trong thuc phdm nham ting kha
nang hap thu va chuyén hoa [8]. Trong khi dé, cac
loai catechin dac biét 1a EGCG da dugce nghién ciru
trén doi tuong 1a tra xanh cho thay, day la ngudn
chéng oxy hoa ddi dao va manh meé trong viéc diéu
tri ung thu duong tiéu hoa, dac biét ung thu thuc
quan,...[9]. Do do, ngay cang c6 nhiéu st quan
tam dén cac chat chéng oxy hoéa tu nhién c6 ngudn
goc thuc vat gitp cai thién stc khdée con nguoi va
phong chong bénh tat [10].

ba c6 nhimg nghién citu dé thu nhén
polyphenol tir vo lua hat diéu bang vi song cho
hiéu qua kha cao [11], nhung con rat it. Cac
nghién ctu phén lon st dung dung moi hitu co dé
trich ly cac hoat chat nay. Tuy nhién, phuong phap
stt dung dung méi hiru co cé nhuge diém 1a khong
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than thién voi moi truong. Ngay nay, cong nghé
dang huéng t6i st dung cac phuong phap xanh,
sach, than thién véi méi truong, nhuw st dung
enzym, vi song, siéu am,... dé trich ly cac hoat
chat sinh hoc tir thue vat. Do d6, muc tiéu cda
nghién ctru nay 1a xac dinh diéu kién trich ly
polyphenol va catechin tir vé lua hat diéu bing vi
song, vi song két hop voi enzym va nguoc lai.

2. NGUYEN LIEU VA PHUDNG PHAP NGHIEN CUU
2.1. Nguyeén liéu va héa chit
2.1.1. Nguyén li¢u

Vo lua hat diéu duoc st dung trong nghién
ctru nay c6 nguén goc tir huyén Phu Riéng, tinh
Binh Phudc. Mau thu nhan tir co s& san xuat hat
diéu van chuyén vé phong thi nghiém, tién hanh
so ché dé loai bo tap chit. Mau duoc nghién nhé
voi kich thude tir 0,5 - 1 mm voi toe do 3.000
vong/phtt trong thoi gian 1 phat bang thiét bi
nghién kho (Cosuai, Trung Quéc). Mau sau khi
nghién duoc riay qua ray co kich thudc tir 0,5 - 1
mm. Cac mau duogc chia nho, dung trong tai PA va
duoc hut chan khong. Mau dugce bao quan trong ta
dong -20°C.

2.1.2. Héa chat

Enzym Viscozyme L ciia hing Novozymes,
Folin-Ciocalteu (Merch-Dic), chudn catechin
(Sigma-My), vanillin (Sigma-My), chuin axit gallic
(Sigma-My¥), chuin Rutin (Ptc).

2.2. Phuong phap trich ly bing vi séng két hop
enzym

Trong nghién cttu nay, phuong phap trich ly
bang vi séng (Sharp R-G222VN) két hop enzym
duoc st dung dé trich ly ham luong catechin,
polyphenol v&i dung méi 1a nuoe. Chudn bi méi
mau voi khoi luong 1 g vo lua hat diéu (da duoc xir
ly nhu muc 2.1) tron véi 20 ml nude cat (ty lé
nguyén lieu/dung méi: 1/20 (w/v) theo két qua
nghién ciu truée d6). Hon hop dugc tién hanh
trich ly voi ba phuong phap khac nhau, gém:

Trich Iy bang vi song: Vo lua hat diéu duoc
trich ly voi nudce theo ty 1é 1 : 20 (w/v), tién hanh
khao sat anh hudng ctia cong sudt vi séng (80, 240,
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400, 560, 800 W) va thoi gian vi song (30, 60, 90,
120 giay) dén ham luong polyphenol tong va
catechin.

Trich Iy bing enzvm két hop vi song. Vo lua
hat diéu duoc trich ly lan tht nhat véi enzym
Viscozyme L voi cac thong s6 ty 1& nguyén
litu/nuoc: 1: 20 (w/v), ndong do enzym 2% (v/w),
thoi gian 60 phat, pH = 4 (dua trén két qua khao
sat so bo). Sau khi trich ly 1an thit nhat, mau tiép
tuc trich ly lan thua 2 bang vi séng voi cac thong so
khao sat 1a cong suat vi song (80, 240, 400, 560,
800 W) va thoi gian vi séng (30, 60, 90, 120 giay)
dén ham luong polyphenol téng va catechin.

Trich ly bang vi song két hop enzynr. Vo lua
hat diéu duoc trich ly lan tha nhat véi vi séng,
khdo sat cac thong so: cong suat vi song (80, 240,
400, 560, 800 W) va thai gian vi song (30, 60, 90,
120 giay). Sau khi trich ly lan thit nhat, mau tiép
tuc trich ly lan tha 2 bing enzym Viscozyme L véi
cac thong so ty 1& nguyén liéu/nudc: 1 : 20 (w/v),
noéng do enzym 2% (v/w), thoi gian 60 phut. Ham
muc tiéu la polyphenol va catechin.

Cac mau sau khi trich ly duoc dem ly tim
(Hermle, Z216, Duc) & téc do 5.500 vong/phut &
nhiét do 4°C trong khoang thoi gian 15 phit. Mau
sau do ti€én hanh loc loai bo cin trude khi dem di
phén tich.

2.3. Phuong phip xic dinh ham luong
catechin tong

Ham luwong catechin duge xac dinh theo
phuong phap ctia Sun va cs (1999) [12] voi mot vai
hiéu chinh nhé cho pht hop véi diéu kién phong
thi nghiém. Lay 1 ml dich chiét tit vo lua hat diéu
(pha loang dén nong do phu hop) tron voi 2,5 ml
hén hop vanilin (1%) va H.SO, (9 N). Hén hop
duoc tron déu va 0 & 30°C trong bong téi trong thoi
gian 15 phat. Sau do, do do hap thu quang hoc &
buoc song 500 nm. Chit chuin catechin duoc st
dung dé xay dung duong chudn véi cac nong do
khac nhau (0-100 ug/mL). Tir phwong trinh duong
chuin tinh toan ham leong catechin thu duoc.

24. Phuong phap xic dinh ham luwong
phenolic téng

Ham leong polyphenol tong s6 duge xac dinh
theo phuong phap Folin-Ciocalteu nhu cong bo boi
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Fu va cs (2011) [13]. Dich chiét vo lua hat diéu
(0,5 ml) & nong do pha loang phu hop duoc phéi
tron v6i 2,5 ml dung dich Folin-Ciocalteu (da pha
loang 10 lan) va duoc déng nhat bang may Vortex.
Sau khi dé dung dich phan g trong 4 phat, tiép
tuc thém 2 ml dung dich Na,CO, 7,5% va lac déu.
Dé dung dich ¢ nhiét do phong trong bong toi
trong thoi gian 2 gio, sau dé dung dich dugc do do
hép thu quang hoc & budc song 760 nm bang may
quang phé (PhotoLab 7600 UV-Vis, WIW,
Germany). Gallic axit duoc diung 1am chat chuén.
MaAu tring ciing tién hanh tuong tu chi thay 0,5 ml

mau bang nudc cat.
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3. KET QUA NGHIEN CUU VA THAO LUAN
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3.1. Anh huéng ciia diéu kién trich ly bing vi
song

3.1.1. Anh huong cia cong sudt vi séng dén
ham lrong catechin vd polyphenol

Két qua nghién ciru cho thiy, khi ting mirc
cong sudt vi song tir 80 W len 400 W véi thoi gian
¢6 dinh 1a 30 gidy, ham luong polyphenol téng va
catechin tang dan. Cu thé, muc cong suat 400 W
ham luong polyphenol téng va catechin cao nhat
lan luot 14 228,6 + 1,8 mg GAE/g chat kho va 34,5
+ 0,7 mg CE/g chat khé. Tiép tuc ting mic cong
sudt vi song tir 560 W lén 800 W cho thdy ham
lugng polyphenol téng va catechin déu cé xu

huong giam dan.
800
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Hinh 1. Anh hudng ctia cong suit vi séng dén ham luong polyphenol va catechin

Két qua nay co thé duoc gidi thich nhu sau:
Khi tang dan muc céng suat vi song, cac phan tir
nudc chuyén déng lién tuc lam pha v thanh té
bao gitp gidi phong cac chit ¢é trong ndi bao ra
bén ngoai. Vi vay, & mic cong suat thap hon kha
ning khuéch tan va 16i kéo cac hoat chat
polyphenol va catechin thap hon. Bén canh do,
mirc cong suat vi song lom hon cac hoat chat nay
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nhung su gia taing vé nhiét do da lam phan hiy va
giam ham luong polyphenol téng va catechin trich
ly duoc.

3.1.2 Anh huéng cia thoi gian vi song dén
ham lrong catechin va polyphenol
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Hinh 2. Anh huéng ciia thoi gian vi séng dén ham lugng polyphenol va catechin
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Hinh 2 cho théy, khi c6 dinh céng sudt vi séng
400 W va tiang thoi gian tir 30 - 60 giay, ham luong
catechin va polyphenol trich ly duoc déu ting dan.
O thoi gian 60 giay cho thdy, ham luong catechin
va polyphenol dat gi4 tri cao nhat, 1an luot 1a 39,9 +
1,3 mg CE/g chit kho va 256,7+1,4 mg GAE/g
chat kho. Tiép tuc kéo dai thoi gian vi séng tir 90 -
120 giay, ham luong catechin va polyphenol c6 xu
huong gidm din. Dudi tac dong cla cong sudt vi
song két hop voi thoi gian kéo dai it nhiéu da tac
dong 1én cac hoat chat trich ly dugc tir trong
nguyén liéu. Do vay, catechin va polyphenol cé xu
huong giam dan & cac moc thoi gian dai hon. Thoi
gian 60 giay la muic duoc chon dé tién hanh cac thi
nghiém tiép theo.

3.2. Anh huémg ctia didu kién trich ly bing
enzym Viscozyme L két hop véi vi song

3.2.1. Anh hudng ciia cong sudt vi séng dén
hdm lrong catechin va polyphenol

Thi nghiém nay duoc bé tri véi muc dich kiém
tra su tac dong cua diéu kién két hop gitra enzym
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va vi soéng dén ham luong catechin va polyphenol
trich ly duoc. Hinh 3 cho thdy, khi c6 dinh thoi
gian vi song 60 giay va nang mirc cong sudt vi song
tt 80 W lén 400 W, ham luong catechin,
polyphenol c6 xu huéng ting dan va cho ham
luong cao nhat & 400 W. Ham luong catechin cao
nhat 47,4 + 1,6 mg CE/g chat kho, ham luong
polyphenol cao nhat 1a 291,2 + 1,1 mg GAE/g chat
khé. So voi diéu kién trich ly bang vi song, & diéu
kién két hop nay cho thdy, ham luong polyphenol
va catechin cho ham luong cao hon. Duéi tac dong
ctia enzym lam phan cit cac lién két trong nguyén
liéu, sy quay cuec lién tuc cta cac phan tr nude do
vi song tao ra lam pha vo thanh té bao nén gidi
phong cac hoat chét duoc nhiéu hon. Thi nghiém
nay cho thay, khi ting dan cac mitc cong suat vi
séng, ham luong polyphenol va catechin déu giam
dén. Su gia tang vé cong sudt vi séng lam gia dang
nhiét do trich ly. Do vay, cac mirc cong suit cao
hon ham lugng polyphenol va catechin déu giam

xuodng.
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Hinh 3. Anh hudng ciia cong suét vi séng dén ham ligng polyphenol va catechin khi trich Iy bing enzym
c6 hé tro vi song

3.2.2. Anh huong cia thoi gian vi song dén
ham lrong catechin va polyphenol

Hinh 4 cho thdy, khi tang thoi gian vi séng tir
30 - 60 giay, ham luong polyphenol (260,8 = 1,3
dén 291,2 + 1,9 mg GAE/g chat kho) va catechin
(40,8 + 1,1 dén 53,9 + 1,2 mg CE/g chat kho) trich
ly duoc déu co xu hudng tang. Trong diéu kién vi
song, cac phan tir nuéc quay cuce lién tuc lam gia
tang nhiét do trong thanh néi bao. Theo Hahn va
cs (2012) [14], thanh té bao bi pha vi lam giai
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phong cac hoat chit c6 trong nguyén lieu. Khi
thanh té bao bi pha vo, enzym dé dang phan cit dé
chiét tach cac chat c6 trong nguyen liéu. O mot
khoang thoi gian nhét dinh, enzym c6 khoang hoat
dong toi thich. Hinh 4 cho thdy, trong diéu kién
két hop enzym voi vi song, cac hoat chat trich ly
duoc tot nhat & 60 gidy, thoi gian nay kha ning giai
phong ctia polyphenol va catechin cho gia tri cao
nhat, lan luot 1a 291,24+1,88 mg GAE/g chat kho
va 53,92+1,25 mg CE/g chat kho. Tiép tuc ting
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thoi gian vi song lén 90 - 120 gidy, ham lugng
polyphenol va catechin déu giam. Piéu nay c6 thé
do & khoang thoi gian dai hon lam tac dong tiéu
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Hinh 4. Anh huéng ciia thoi gian vi séng dén ham luong polyphenol va catechin khi trich ly bing enzym
¢6 hoé tro vi song

3.3. Anh huéng ciia diéu kién trich Iy bing vi
song két hop voi enzym Viscozyme L

3.3.1. Anh huong cia cong suat vi song dén
hdm lrong catechin va polyphenol

Hinh 5 cho thdy, khi tién hanh trich ly trong
diéu kién st dung vi song két hop voi enzym
Viscozyme L, ham luwong polyphenol va catechin
déu c6 xu huong tang khi tang cong suat tir 80 W
lén 400 W tai thoi gian 60 gidy. Cu thé, ham lugng
lwong polyphenol ting 230,33+1,69 mg GAE/g
chat khé lén 275,50+1,11 mg GAE/g chat khé;
ham lugng catechin tang 32,05+1,05 mg CE/g chat

300

5
5
: I | I | |
0

560

800

Cong suat vi song (W)

kho len 46,22+1,18 mg CE/g chat khé. Hai gia tri
nay c6 gia tri cao nhat & cong suat 400 W dudi su
hé tro cia enzym Viscozyme L. Tiép tuc ting cac
mutc cong suit trich ly cao hon cling véi su ho tro
cua enzym Viscozyme L, ham luong polyphenol va
catechin déu c6 xu huong gidm dan. Su gia ting vé
cong suat lam gia ting nhiét do anh huong dén
kha nang hoat dong ctia enzym. Do vay, khi tang
mtrc cong suit vi séng lén cao, hiéu qua cta qua
trinh trich ly hi gidm xudng nén ham luong
polyphenol va catechin déu giam & cac mirc cong
suét lon hon 400 W.
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Hinh 5. Anh huéng ciia cong suét vi séng dén ham luong polyphenol va catechin khi trich ly bing vi
song c6 hé tro enzym

3.3.2. Anh hudng cia thoi gian vi séng dén
hdm lirong catechin va polyphenol

Hinh 6 cho thay, khi c6 dinh yéu t6 cong suat
400 W va tang thoi gian trich ly thi hiéu qua caa
qua trinh trich ly gidm d4an. Ham luong polyphenol
va catechin cao nhat tai thoi gian 30 giay voi ham
Iuong 1an luot 1a 289,306+1,81 mg GAE/g chat kho
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va 41,538+2,65 mg CE/g chat kho. Cac muc thoi
gian trich ly dai hon, ham lugng polyphenol va
catechin déu gidm xudng. Diéu nay cho thay, khi
trich ly & cong sut vi song 400 W va thoi gian 30
giay kha nang gidi phong cac hop chat can trich ly
hiéu qua hon. Tiép tuc kéo dai thoi gian enzym bi
bat hoat, polyphenol, catechin ciing bi tac dong béi
yéu t6 nhiét do va thoi gian.
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Tir két qua nay co thé nhan thay, khi trich ly
bang vi song két hop véi enzym Viscozyme L cho
ham luong polyphenol téng va catechin cao hon so
voi khi trich ly bing vi song nhung thap hon khi
trich ly bang enzym két hop véi vi song. Theo
Hemwimon va cs (2007) [15], duédi tac dong cta
nang luong vi song lam pha vo cac mo va thanh té
bao dan dén dién tich tiép xtc lon hon gitta pha
ran va pha léng, tao diéu kién cho dung moéi tiép
can tot hon voi cac thanh phan c¢6 trong nguyén
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liéu, nho vay enzym hoat dong hiéu qua hon. Mic
du vay, khi str dung vi séng dé tién hanh trich ly
trudc, enzym sau, ham lugng polyphenol va
catechin cho hiéu qua trich ly thdp hon so véi trich
ly bang enzym trudc, vi song sau. Piéu nay co6 thé
do khi str dung biang vi song trudc, s gia ting vé
cong sudt vi song lam gia ting vé nhiét do, it nhiéu
da anh huéng dén cac hoat chiat kém bén nhiét
nhu polyphenol va catechin. Vi vay hiéu qua trich
ly ctia diéu kién két hop nay thap hon.
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Hinh 6. Anh hudmg ciia théi gian vi séng dén ham ligng polyphenol va catechin khi trich ly béng vi soéng
c6 hé trg enzym

4. KET LUAN

O cac diéu kién trich ly khac nhau thi ham
lugng polyphenol va catechin thu dugc ciing khac
nhau. Khi trich ly & diéu kién don 1é, chi st dung
vi song thi ham luong polyphenol va catechin déu
thap hon so voi khi két hop vi séng véi enzym
hoac nguoc lai. Két qua nay ciing chi ra rang, khi
trich ly bang enzym co6 hd tro vi song cho ham
luong polyphenol va catechin cao hon so véi trich
ly bang vi song c6 hé trg enzym, hodc trich ly hoan
toan bang vi song.
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EFFECTS OF CONDITIONS OF EXTRACTION POLYPHENOL, CATECHIN FROM CASHEW NUT
TESTA BY MICROWAVES AND MICROWAVES COMBINATION WITH ENZYME VISCOZYME L

Hoang Van Thanh Nguyen Xuan Hoan, Pham Van Hung

Summary

This study aimed to determine the effect of extraction conditions for polyphenols and catechin
contents from cashew nut testa by microwave treatment with the assistance of enzyme Viscozyme
L. The factors investigated in the study included microwave power and microwave time affecting
the content of polyphenols and catechins extracted from cashew nut testa. The objective function
of polyphenols and catechins was used to evaluate the efficiency of three extraction processes
including complete extraction by microwave; extraction by the enzyme before microwave then
and extracted by microwave first, and enzyme after. The results showed that when extracted by
microwave, the polyphenol and catechin content reached the highest values of 256.7 + 1.4 mg
GAE/g dried sample and 39.9 + 1.3 mg CE/g dried sample at a power of 400 W and a time of 60
seconds. When extracting by enzyme first, then continuing to extract by microwave, the
polyphenol and catechin content reached the highest value of 291.2 + 1.9 mg GAE/g dried
sample and 53.9 + 1.2 mg CE/g dried sample at 400 W power and time of 60 seconds. In the
remaining conditions, when extracted by microwave with the support of enzyme Viscozyme L,
the polyphenol and catechin content reached the highest value of 289.3 + 3.8 mg GAE/g dried
sample and 41.5 = 3.6 mg CE/g dried sample respectively at 400 W power and a time of 30
seconds. From the results of this study, it was shown that enzyme-assisted microwave extraction
was effective in extracting polyphenols and catechins from cashew nut testa.

Keywords: Catechins, enzyme, microwaves, polyphenols, Viscozyme L.
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