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NGHIEN CUU THU NHAN DICH TRICH GIAU CAC
HQP CHAT PHENOLIC TU QUA DAU TAM (MORUS ALBA)
ThS. Nguyén Thi Nguyén Thao*
TOM TAT

Ngay nay, nhitng logi nuéc qua gidu cac hogt chat chéng oxy héa dang thu hiit
sw quan tam ddc biét cia cac nha khoa hoc trén thé gidi. Trong nghién citu nay, cac
kp thudt trich ly dnh hwong dén ham lhrong cac hoat chdt chang oxy héa trong nuwrdc
ép dau tam dwoc khdo sat. Ching téi da tién hanh nghién cizu cac ki thudt hé tror
qué trinh trich ly cac hoat chdt chong oxy hoa trén thit qua dau tam Morus Alba: Si
dung song siéu am va ché pham enzyme Pectinex Ultra SP-L. Két qud cho thdy, dudi
diéu Kién toi wu: nang lwong siéu am 10,36 W/g, nhiét do siéu am 63°C thu dwoc dich
trich ¢ ham heong phenolic tong ting 63,3% so véi mau doi ching; nong dé va thoi
gian toi wu khi xiz Iy enzyme 1a 0,08% viw va 120 phut. Tiép do, cac phirong phdp
nay dwroC S0 sanh vé hiéu qua trich ly cac hep chat chéng oxy héa bang méd hinh
déng hoc bac 2. Theo mé hinh ndy, téc dg trich ly phenolic tong va anthocyanin khi
sir dung ky thudt siéu &m ting xdp xi 16,9 va 21,5 lan so Véi phwong phap xir ly
enzyme; ham lrong phenolic tong va anthocyanin trong mau X 1y siéu dm ciing cao
hon mau v ché pham ezyme lan heot 12 11,3% va 15,9%.

Tir khda: Anthocyanin, trich ly bang enzyme, théng so déng hoc, dau tam, cac
hop chdt phenolic, phwong phdp trich Iy bang song siéu am

1. Pt van dé Trich ly 1a giai doan mang tinh

Nudc ép qua la ngudn cung cap  quyét dinh dén chat luong ctia san pham
nhiéu loai dudng chat phong phi cho nude ép trai cay. Thong thuong, dé ting
con nguoi nhu: duong, acid hiru co, hiéu suat trich ly thi dich qua duoc xir
vitamin, khoang chét va chat xo. Thém |y véi cac ché pham enzyme [3]. Céc
vao do, cac loai nudc ép trai cay hién nghién ctru da cho thay viéc ung dung
nay con duoc ua chudng hon boi cdc  cac ché pham enzyme pectinase trong
thanh phan sinh hoc va tac dung duoc ly  xur Iy thit qua da lam gia ting dang ké
cta chiing dén sic khoe con ngudi [1]. ca hiéu suét thu hdi 1an chat luong dich
Qua dau tam thuoc loai Morus alba, a4 qua [4]. Bén canh phuong phap trich ly
ngudn nguyén liéu ty nhién gidu céc  truyén théng st dung ché phim
hop chét phenolic voi kha niang chdng enzyme, trong vai nam gan day k¥ thuat
oxy hda cao [1]. Trong s cac hop chat  siéu am duoc ung dung thanh cong
phenolic trong dau tam thi anthocyanin trong xu ly dich qua nham nang cao
la nhém hoat chat chéng oxy hoa quan  hiéu suat va chat luong nudc ép trai cay
trong [2]. [5, 6].
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Muc dich cua nghién ctru nay do la:
i) Khao sat anh huong cua cac théng sb
siéu am dén ham luong cac hoat chét
chdng oxy hoa trong dich trich dau tam;
2i) Téi wu héa cac diéu kién siéu am
cho ham luong hop chat phenolic trong
dich dau tdm dat cao nhat; 3i) Khao sat
anh huong cua cac yéu té nong do va
thoi gian G enzyme pectinase dén ham
luong phenolic thu duoc trong dich
trich dau tam; 4i) Téi vu hdéa phuong
phap Xt 1y enzyme dé thu ham luong
phenolic cao nhat; 5i) So sanh hiéu qua
trich ly cac hoat chat chéng oxy hda
trong dich qua dau tim cua hai phuong
phap trén.

2. Thuc nghiém

2.1. Nguyén li¢u

Dau tam: Qua dau tam (Morus
alba) dung trong nghién ctru nay duoc
thu mua vao thang 2 tr nha vuon ¢ Pa
Lat. Qua dugc xir ly bang may cha hiéu
Panasonic MJ — 170, Malaysia. Phan
thit qua thu nhan dugc hoa tan véi nude
theo ti 1€ 1:1 tinh theo ti trong, sau do
hdn hop duoc xu ly tiép véi ché pham
enzyme hoac song siéu &m va thu nhan
nudc ép qua.

Ché pham pectinase: Pectinex Ultra
SP-L ¢6 ngudn géc tr nim méc A.
aculeatus, duoc san xuat bai cong ty
Novo Nordisk Ferment (Thuy Si). Hoat
tinh cua ché pham 4.193 don vi
polygalacturonase/mL. pH téi wu va
nhiét do toi wu cua ché pham lan luot 12
4,0 va 50°C.

2.2. Phwong phdp thi nghi¢m
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Mbi nghiém thirc dugc thuc hién
véi 40 g mau dau cha trong becher
(100mL).

2.2.1. Anh hwong ciia cdce diéu kién
Siéu &m VA t6i wu héa cdc diéu kién xi
Iy séng siéu am dén ham lwong chat
chong oxy hda trong dich ép dau tam

Phan nay gém 4 thi nghiém:

* Thi nghiém 1: Cong suat siéu am
duoc thay d6i tir 0 dén 13,3 W/g hdn
hop dau cha, trong diéu kién nhiét do
siéu am la 30°C va thai gian 2 pht cho
1 mau.

* Thi nghiém 2: Nhiét d6 siéu am
duoc khao sét tir 30 d¢én 80°C, véi cong
suit va thoi gian siéu am 1a 9,38 Wi/g
hdn hop dau cha va thoi gian 2 phat cho
1 mau.

* Thi nghiém 3: Thoi gian siéu &m
thay doi tir 0 ¢én 10 pht, véi cong suét
va nhiét d6 siéu am la 9,38 W/g dau cha
va nhiét do 60°C.

* Thi nghiém 4: Vi muc tiéu tim
ra cac diéu kién xur ly siéu am téi uu,
ching t6i chon hai théng s6 cong suat
va nhiét do siéu am dé tién hanh thi
nghiém theo phuong phap quy hoach
thuc nghiém truc giao 2 yéu td, cau tric
cd tdm vai cac ham muc tiéu la ham
lwong céac hop chét phenolic trong dich
dau tam. Chung t6i sir dung phan mém
Modde 5.0 dé thiét ké thi nghiém va xu
ly két qua.

Trong phan thuc nghiém nay, thoi
gian siéu &m duoc ¢ dinh trong 6 pht,
cac budc tiép theo duoc tién hanh khao
sat tvong tu nhu trén. Mau d6i chung
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duoc chuan bi tuong ty cac thi nghiém
trén dé so sanh ham luong chat chéng
oxy hoa trong nuéc ép dau tam trudc va
sau khi xu ly song siéu am. Sau khi xu
ly siéu am, hon hop dau cha dugc ly
tam vai tée d6 10.000 vong/ phat trong
thoi gian 15 phit bang thiét bi ly tam
lanh (Satorius, Thuy Si) va dich qua sau
ly tam dugc mang di phan tich.

2.2.2. Anh hwong ciia cdc diéu kién
Ui enzyme VA téi wu héa cdc diéu kién xir
Iy enzyme dén ham lrong chdt chong
oxy héa trong dich ép dau tam

Gom 3 thi nghiém:

* Thi nghiém 1: Ham luong
Pectinex Ultra SP-L khac nhau duogc
cho vao cac céc chira mau: 0; 0,03;
0,05; 0,07; 0,09; 0,11 va 0,13 % v/w
(khdi lugng enzyme/khdi luong thit
qua) véi nhiét do xu ly 50 °C trong thoi
gian 60 phdat.

* Thi nghiém 2: Nong do Pectinex
Ultra SP-L 0,07% dugc cho vao céc coc
mau va lan luot u trong thoi gian tir 30
dén 150 phuit.

* Thi nghiém 3: Thi nghiém nay
duoc bd tri nham khao sat su twong tac
gitta hai yéu t6 néng d6 ché pham
enzyme pectinase va thoi gian xu ly
enzyme va sy anh huong dong thoi cua
hai yéu t6 nay dén ham luong cac hop
chét phenolic trong dich trich dau tam.
Chung t6i thyc hién qua trinh ti wu hoa
hai yéu td bang mé hinh tryc giao cép 2
c6 tam xoay vai 5 thi nghiém ¢ tam, su
dung phan mém Modde 5.0 dé thiét ké
va xir Iy s6 liéu thuc nghiém.
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Trong phan thyc nghiém nay, céc
budc tiép theo duoc tién hanh khao sat
tuong tu nhu trén. Mau d6i ching duoc
chuan bi twong tu cac thi nghiém trén
dé so sanh ham luong chat chéng oxy
héa trong nudc ép dau tim trude va sau
khi xu ly enzyme.

2.2.3. So sanh céc thdng sé déng
hoc cia qué trinh trich ly dich qua bang
phwrong phdp hé tro enzyme va siéu am
ter mo hinh dong hoc bdac hai

Trong thi nghiém nay, phenolic
tong va anthocyanin dugc chon la
nhitng thanh phan muc tiéu trong dich
trich dau tam gidu cac hop chit chdng
oxy héa. Cac diéu kién xu 1y enzyme
pectinase va song siéu am di duoc tdi
wu hoéa dé thu nhan dich trich dau tam
giau céc hop chat chéng oxy hoa.

Trong phuwong phap hd tro trich ly
bang ché pham enzyme pectinase, nong
do Pectinex Ultra SP-L la 0,08% w/w
duoc cho vao céac becher chira mau. pH
cua dich qua duoc diéu chinh tsi 4,0.
Nhiét do trich ly duwoc khéng ché &
50°C bing bé diéu nhiét (Memmert,
Puc). Ham luong cac hoat chit duoc
xac dinh trong khoang thoi gian tur 0
dén 140 phat.

Trong phuong phap xu ly siéu &m
dich qua, hdn hop dau tam duoc xu ly
v6i cdng suit siéu am 1a 10,36 Wig,
nhiét do xur ly dich qua la 63°C va thoi
gian siéu am duoc khao sét tir 0 dén 8
phit. Bé xac dinh hing s6 téc do trich
ly céc hop chat chdng oxy hoa cua dich
trich dau tam, ching tdi ap dung quy
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luat trich ly caa m6 hinh bac hai [7,8].
M6 hinh bac hai dang chung duoc biéu
dién nhu sau:

% _ k(c, —C,)? ()

t

Trong do:

k: Hang s téc do trich ly theo md
hinh bac 2 (L g™ phit™)

Ce: Kha nang trich ly (day 1a ndng
d6 chat chiét ¢ trang thai can bang trong
dich trich) (g L™)

C:: Nong do chat chiét trong dich
trich tai thoi diém t.

Quy luat trich ly caa mé hinh bac 2
nam trong diéu Kién bién t = 0 dén t va
Ci = 0 dén C;, c6 thé duoc viét theo
phuong trinh duong thiang nhu sau:

CE ke
£ = 1+C ke )
1 t
c w2 ®
Téc do trich ly ban dau, h (L g*
phat™®) 1a Cy/t khi t tién dén 0 va dugc

xac dinh boi phuong trinh sau:
h=kC: (8

Téc do trich ly ban déu h (L g*
phat?), kha nang trich ly Ce (g L™) va
hang sb toc do trich ly k (L g™* phat™) s&
duoc xac dinh tir d6 thi duong thing
trén hai truc toa do t va t/C;.

2.2.4. So sanh ham lwong cac hoat
chdt va hogt tinh chéng oxy héa cua
dich qua dau tam thu dwoc bang
phwrong phdp hé tro enzyme va siéu am

Céc k§ thuat hd trg trich ly dich qua
dau tim bang enzyme va siéu 4m duoc

L

tién hanh dudi cac diéu kién toi wu.
Déi véi phuong phap trich ly bang
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enzyme, ndng d6 Pectinex Ultra SP-L 1
0,08% w/w dugc cho vao cac becher
chira mau; pH cua dich qua duogc diéu
chinh tai 4,0; nhiét d6 va thoi gian trich
ly 1a 50 °C va 120 phut.

Déi vai ki thuat trich ly bang séng
siéu am, dich qua dugc siéu am dudi
cong suat 10,36 W/g ¢ diéu kién nhiét
do la 63 °C va trong thoi gian trich ly la
6 phut.

Mau dbi chung khong xi ly
enzyme lan siéu am ciing duoc xu ly
dudi cac diéu kién tuong tu.

2.3. Phwong phdp phdn tich

Phenolic tong dugc xac dinh bang
phuong phap quang phd sir dung thube
thir Folin-Ciocalteu [9]. Két qua thuc
nghiém duoc biéu dién biang duong
lugng mg acid gallic trén lit dich qua
(mg GAE L™). Ham luong anthocyanin
téng dugc xac dinh bang phuong phap
pH-vi sai [9]. Hoat tinh chdng oxy hoa
cia dich trich duwoc danh gia bang
phuong phap FRAP (Ferric Reducing
Ability of Plasma) va phuong phap
ABTS (2,2'-Azinobis-(3-ethyl Benzo
Thiazoline-6-Sulfonic acid)) [10, 11].
Két qua duoc biéu dién dudi dang
milimol Trolox trén lit dich trich (mM
TE/L).

2.4. Phwong phdp xir 1y sé ligu

Tat ca cac nghiém thuc duoc tién
hanh 13p lai 3 1an. Két qua trinh bay la
gi& tri trung binh. Nhirng gié tri trung
binh dugc xem la khac biét co ¥ nghia
khi p<0,05. Phan tich phuong sai
(ANOVA) duoc tién hanh trén phan
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mém Statgraphics plus version 3.0.

3. Két qua va ban luan

3.1. Anh hwéng ciia cdc diéu kign
Sidu &m va téi wu hoa cdc diéu kién xir
Iy séng siéu am dén ham lwong chat
chéng oxy hoa trong dich ép dau tam

Theo nghién ctu cua chdng toi
[12], khi ting cong suét siéu am, hoat
tinh chdng oxy héa cua dich dau tim
ting theo va dat cuc dai ¢ cong suit
9,38W/g. Khi d6, hoat tinh chdng oxy
héa ting lan luot 19,2% (theo phuong
phap FRAP) va 14,1% (theo phuong
phap ABTS) so véi miu dbi chuang
khong xtr ly siéu am.

Hoat tinh chéng oxy hoa ting 1én
cling voi sy gia ting hop chat phenolic
(trong d6 bao gébm ca anthocyanin) va
vitamin C trong dich trich, chung to
rang song siéu am lam tang ham luong
cac cau tir co hoat tinh sinh hoc trong
dich qua khi sir dung cong suat siéu am
phu hop. Nhan dinh nay cua ching téi
phu hop véi két qua duoc cdng bd bai
Le va cong su (2012) [5]. Céc tac gia
nay ung dung séng siéu am dé hd trg
trich ly vitamin C va cac hop chat
phenolic tir qua so ri. Theo cac tac gia
nay, song siéu am da lam giam kich
thuge thit qua, gia ting téc d6 khuiy
tron, cai thién qué trinh truyén khoi va
day nhanh téc do trich ly céc hoat chat
trong dich qua. Tuy nhién nang luong
siéu &m qua cao s€ lam giam ham luong
cac hoat chat trong dich qua. Diéu nay
c6 thé do sy xuat hién cac goc hydroxyl,
cac géc nay phan tng va 1am bién doi
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céc thanh phan phenolic va vitamin C
trong dich qua [13].

Cac yéu t6 nhiét do va thoi gian
siu am ciing lan luot duoc khao sat.
Theo két qua thu dugc tir [12], khi nhiét
do siéu am vuot qua 60°C thi ham
lugng phenolic tong va anthocyanin
trong dich qua giam dan. Mason &
Lorimer (2002) [14], d4 phat biéu rang,
nhiét d6 qué cao sé lam giam cuong do
nd v& cua cac bot bong do ap suat hoi
cao. Thém vao d6, nhiét do cang cao
cang day nhanh toc do phan hay
vitamin C va cac hop chat phenolic. Khi
xtr Iy thit qua dau tam véi thoi gian siéu
am khac nhau thi ham lugng céac hoat
chat ciing bién doi dang ké va 6 phat 1a
khoang thoi gian siéu @&m cho ham
luong cac hop chat phenolic cao nhat,
két qua nay ciing twong tu voi nghién
cau cua Le va cong su (2012) [5] khi
trich ly cac hop chat phenolic tir trai so ri.

Sau khi khao sat su anh huéng cua
timg diéu kién siéu am dén ham luong
cac hoat chat trong dich trich dau tam,
cong suét siéu am 9,38 W/g va nhiét do
xtt ly 60°C dugc chon la hai yéu té
trung tdm caa md hinh truc giao c6 tam
xoay v&i ham muyc tiéu 1a ham lugng
cac hop chét phenolic. Theo [12] ching
t6i thu dugc phuong trinh hdi quy vé
ham luong cac hop chit phenolic trong
dich qua dau tim nhu sau:

Y = 1344 + 26,8592X;+ 11,5543X,
29,5045, 42,0084X,°  +
17,4999X:.X; (1)
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Trong do: Y, X1, Xz lan luot 12 ham
lwong cac hop chit  phenolic
(MgGAEI/L), cdng suat siéu &m va nhiét
do siéu am.

Phuong trinh hoi quy duogc biéu dién
trén truc toa do khdng gian 3 chiéu:

Hinh 1: Anh huéng ciia cong
sudt siéu am (X1) va nhiét dg (Xo) dén
ham lwong cdc hop chit phenolic (Y)

trong dich qua ddu tam

M6 hinh cho thiy, sy thay d6i cong
sut va nhiét do siéu am da lam bién doi
ham luong phenolic tong thu dugc
trong dich trich. Tir phuong trinh hoi
quy, nong do phenolic tong dat ti da 1a
1.353 mg GAE/L khi coéng suét 10,36
W/g va nhiét d6 siéu am la 63°C. bé
kiém tra do chinh xa4c cia mé hinh,
ching t6i da thuc hién cac thi nghiém
kiém chimg dudi cac diéu kién da toi wu.
Két qua dat dugc nhu sau: Ham luong
trung binh cua cac hop chat phenolic thu
duoc sau 3 1an Iap lai 1 1363 mg GAE/L
Gng voi cong suat siéu am la 10,36
(W/g) va nhiét do siéu am la 63 °C; gia
tri thi nghiém rat gan véi gia tri tién
doan tir phwong trinh hdi quy (1).
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O phuong phap thuc nghiém cd
dién, cac diéu kién duogc chon la cong
suit siéu am 9,38 W/g, nhiét d6 60°C va
thoi gian 6 phut. Khi do, chiang tdi nhan
thidy ham luong cac hop chéat phenolic
trong dich qua tang 58,3% so v&i mau
ddi chiing khong qua xu ly siéu am. Sau
khi tién hanh tdi wu hoa bang phuong
phap quy hoach thuc nghiém, ching toi
nhan thay ham lwong cac hop chét
phenolic trong dich qua ting dén
63,23% so v6i mau dbi ching. Két qua
nay tang 8,5% so voi phuong phap thuc
nghiém c6 dién. Nhu vay, phuong phap
t6i wu bang quy hoach thuc nghiém da
lam tang hiéu qua xu ly siéu am trén
dich qua dau tam.

Két qua ching toi thu duogc ciing
tuong ty véi  két qua nghién cau cua
Nguyen va Le (2012) [15] khi t6i wu
héa cong suat va thoi gian siéu am dé
tang hiéu qua trich ly dich qua dua; hay
két qua nghién ctu cua Chen va cong
su (2012) [16] khi téi wu hoa ti 1& nudc
phdi tron, nhiét do va thoi gian siéu am
dé tang hiéu qua trich ly polysaccharide
tir bot ndm Boletus edulis.

3.2. Anh hwong ciia cdc diéu kign
i enzyme Pectinex Ultra SP-L va téi
wu hoa cdc diéu kign xir Iy enzyme dén
ham lwong chdt chéng oxy héa trong
dich ép dau tam

Ham lugong va hoat tinh cuaa cac
chat chdng oxy héa trong dich qua dau
tam bién d6i dang ké khi xu Iy hdn hop
dau cha vai nhitng nong do enzyme va
thoi gian G khac nhau. Chang t6i da thu
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duoc két qua tir [17], & ndng do enzyme
0,07% v/w ham luong céc hoat chat
chbng oxy hoéa trong dich trich dau tam
dat cao nhit, cu thé phenolic tong va
anthocyanin ting so v6i mau ddi ching
lan luot 13 36,9% va 78,5%. Diéu nay
duoc |y giai 1a do ché pham enzyme di
phan huay cac pectic ma cac co chat nay
tap trung chu yéu & thanh va cac phién
gitra cua té bao thit qua [16]. Do do6, qua
trinh trich ly cac hop chat chéng oxy
hoa tai té bao chat cua thit qua duoc cai
thién. Nhu vay, nong do thich hop cua
Pectinex Ultra SP-L cho xu ly thit qua
14 0,07% v/w.

Khi kéo dai thoi gian xu ly voi
enzyme 1én dén 90 phut ham lugng cac
hop chéat phenolic trong dich qua dau
tam dat cao nhat, ting 1én 46,8% so véi
mau ddi chung. Néu tiép tuc ting thoi
gian xir ly enzyme tir 90 phut dén 150
phat thi ham luwgng cac hop chét
phenolic khong bién doi rd rét (p <
0,05). Do do, 90 phut 1a thoi gian thich
hop cho xir Iy enzyme ddi véi hdn hop
dau tim. Thoi gian xir ly enzyme
pectinase ddi voi hdn hop dau tam thi
dai hon so véi khi xt ly thit qua so ri
(60 phit) [18].

Dua trén két qua thu duogc, ching
t6i tiép tuc lya chon nong do Pectinex
Ultra SP-L 0,07 %v/w va thoi gian xur
ly enzyme 90 phat 1a hai yéu tb trung
tdm ctia mé hinh truc giao cé tdm xoay.
Theo [17] chung t6i thu dugc phuong
trinh hdi quy vé ham lugng cac hop
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chat phenolic trong dich qua dau tim
nhu sau:

Y = 1600 + 35.91X; + 36.22X, —
53.14X,% — 15.62 X% (2)

Trong do: Y, X1, Xz lAn luot 12 ham
lwong cac hop chat  phenolic
(MgGAE/L), ndng do6 ché pham enzyme
va thoi gian xu ly.

Phuong trinh hdi quy dugc biéu
dién trén truc toa d6 khéng gian 3 chiéu
nhu sau:

Hinh 2: Anh huwong cua nong dé ché
pham enzyme (X1) va thoi gian xi Iy
(Xo) dén ham lwong cac hop chdt
phenolic (Y) trong dich qud dau tam

M6 hinh cho thay, su thay d6i nong
do enzyme hay thoi gian xir 1y da lam
bién d6i ham lugng phenolic tong thu
dugc trong dich trich dau tam. Tu
phuong trinh héi quy, ndng do phenolic
tong dat t6i da 1a 1.631 mg GAE/L khi
nong do ché phdm enzyme va thoi gian
xt 1y 1a 0,08%v/w va 120 phut. Dé
kiém tra do chinh x4c cia mé hinh,
chung t6i da thuc hién cac thi nghiém
kiém chung dudi cac diéu kién da toi
ru. Két qua ham luwong trung binh cua
cac hop chit phenolic thu duoc sau 3
lan 13p lai 12 1659 mg GAE/L, gia tri thi
nghiém rit gan voi gia tri tién doan tir
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phuong trinh hdi qui (2). Nong do
phenolic téng trong cac mau xu ly
enzyme dudi diéu kién téi wu ting
51,2% so v6i mau ddi chimg va ting
hon 7,1% so voi cac mau xir ly enzyme
theo phuong phap c6 dién.

3.3. So sanh cac théng sé dgng
heoc cua qua trinh trich ly dich qua
bing phwong phdp hé tro enzyme va
siéu &m tor moé hinh dgng hec bac hai

Trong phan nay, chdng tdi tién hanh
xtr Iy hdn hop dau tam bang séng siéu
am hoac ché pham pectinase, tir d6 xac
dinh ham lugng cac hop chat phenolic
va anthocyanin tai cac khoang thoi gian
khac nhau trong qua trinh xu ly, két qua
thu duogc nhu hinh sau:
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Hinh 3: Sw thay déi nong dé
phenolic téng va anthocyanin trong dich
trich dau tam theo thoi gian khi xi ly
bang séng siéu Am va enzyme pectinase
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anthocyanin theo thoi gian trong (a)

phwrong phdp trich ly bang siéu am va

(b) phirong phdp trich ly bang enzyme
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Hinh 3 thé hién néng do phenolic
téng va anthocyanin cua dich trich trong
sudt thoi gian trich ly bang phuong
phdp siéu am va st duyng ché pham
enzyme pectinase. T4t ca cac miu duoc
xt 1y bang séng siéu am hay ché pham
enzyme déu cho thdy ham luong cac
hop chat phenolic va anthocyanin cao
hon so v6i mau ddi chiang khong xir ly
cac k¥ thuat trich ly.

Tir céc s6 lieu thuc nghiém nay, gia
tri nghich dao tdc do trich ly tai cac thoi
diém khac nhau dwoc tinh toan va hinh
4 mb ta phuong trinh dang tuyén tinh
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cia mo6 hinh dong hoc bac 2 cua
phuwong phap trich ly cac hoat chat
chdng oxy hda c6 hd tro cua song siéu
am va ché pham pectinase.

Bang 1 cho thiy céc théng s dong
hoc cua qué trinh trich ly céc hop chat
chéng oxy hoa tir qua dau tam. Kha
nang trich ly Ce dbi voi cac hop chat
phenolic va anthocyanin cua ca hai
phuong phap xu ly twong duwong nhau.
Tuy nhién, gia tri hang s6 téc do trich ly
k ctia phuong phép xir Iy bang s6ng siéu
am cao hon so voi phuong phap xu ly
bang ché pham pectinase xap xi 1a 16,9
lan d6i voi cac hop chit phenolic va
21,5 lan ddi voi anthocyanin. Tuong tu,
tbc do trich ly ban dau h cua céc hoat
chat khi sir dung k¥ thuat siéu 4m ciing
cao hon nhiéu so v&i phuong phap xt ly
ché pham pectinase. Piéu nay chung to
phuong phép trich ly c6 hd trg cta séng
siéu am da tao diéu ki¢n thuan lgi cho
qué trinh trich ly cac hoat chat c6 trong
qua dau tam va thoi gian trich ly ngan
hon so vé&i phuong phap st dung ché
pham enzyme pectinase.

Két qua nay tuong ty nhu két luan
cua Khan va cong su (2010) [19] va Pan
va cong su (2011) [20] khi nghién cuu
qua trinh trich ly polyphenol tir vo qua
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cam va vo qua lgu. Tuy nhién, mtac do
ting ctia cac thdng sé dong hoc trong
nghién ciru cta cac tac gia nay thap hon
nhiéu so véi két qua cua ching tdi. Su
khac biét nay c6 thé 1a do ham luong
cac hop chat phenolic trong dau tam cao
hon nhiéu so véi cac hop chat phenolic
trong vé cam hay vé lyu, dong thoi céc
hop chit phenolic trong thit qua dé trich
ly hon so véi trong vo qua.

Xét vé ham luong céc hoat chat thu
duoc trong dich qua khi tién hanh so
sanh hai phuong phap xu ly trén, ¢ bang
2 cho thay ca hai phuong phap déu gilp
cai thién dang ké ham luong cac hoat
chat trong dich trich. Theo d6, ham
lugng céc hop chat phenolic va
anthocyanin trong dich qua dau tam
trong truong hop xa ly song siéu am
tang cao hon so vé&i truong hop xir ly
enzyme lan luot 11,3% va 15,9%. Ky
thuat xir 1y siéu am ddi véi thit qua dau
tam cho hiéu qua trich ly cac hop chat
phenolic va anthocyanin trong dich
trich cao hon so vdi phuong phap su
dung ché pham pectinase. Do vay hoat
tinh chdng oxy hda cua cac mau khi xu
Iy v&i song siéu am cling cao hon so vai
cac mau xu ly vai ché pham enzyme.
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Bang 1: So sanh cac thdng sé déng hoc cia qué trinh trich ly cac hop chat phenolic
va anthocyanin tir dau tam khi ¢6 sir hd tror ciia séng siéu am va ché pham pectinase

Phuone ohap | <14 1408 Tée @ trich ly | Hing sé téc
Hop chét m,cﬁ f’ Pltrichly,C.| bandiuh |dgtrichly k| R?

Y (L) | (oL'phat’) | (Lg’phat?)

, ~ | Xt ly siéu &m 1,39 11,76 6,09 0,996
Hop chat phenolic - -

Xt ly pectinase 1,36 0,66 0,36 0,999
Anthocyanin Xir ly siéu am 0,45 2,79 13,76 0,995
Xt ly pectinase 0,39 0,10 0,64 0,998

Bang 2: Ham lwong cac hoat chat va hogt tinh chéng oxy hoa cua dich trich dau tam
thu dwoc tw phuwong phdp siéu am va xur ly enzyme

Ham lwong cc hop chit Hoat tinh chong oxy héa

Phwong phap Phenolic Anthocyanin FRAP ABTS
trich ly (mg GAE/L) (mg/L) (mM TE/L) (mM TE/L)
Mau dbi chimg | 1375 + 35" 477 +20° 13,62 +0,19° 11,88 +0,25"
Xt ly siéu am 1530 + 38° 553 + 14° 14,04 £0,17° 12,33 +£0,17°
Xtr ly pectinase 910 + 24° 234 +18° 8,19 +0,12° 7,10 +0,16°

4. Két luan

Ca hai phwong phap hd trg trich ly
bang so6ng siéu am va ché pham
pectinase 1a nhitng phuong phép trién
vong nham cai thién gia tri dinh dudng
cliia nudc qua dau tam thé hién qua su
gia ting ham luong céc hop chat
phenolic, anthocyanin va hoat tinh
chéng oxy hoa cua dich qua. Tuy nhién
khi str dung phuong phap siéu am cho
thay nhiéu thuan loi hon so v&i phuong
ph&p xu 1y enzyme nhu thoi gian xur ly
ngan hon, dong thoi hiéu suat thu hoi
cac hop chat phenolic va anthocyanin
cao hon. Nhu di trinh bay, ché pham
pectinase chi phan cét pectin trong cau
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trdc md thuc vat dé lam giam Kkich
thugc nguyén lieu va hd tro cho qua
trinh trich ly phenolic va anthocyanin.
Trong khi d6 song siéu am c6 thé phan
cit tat ca cac polymer trong cau trdc
thanh té bao va 16p két dinh giira céc té
bao trong md thuc vat nén su pha hay té
bao s& trigt dé hon; tir d6, cac chat
chbng oxy hda tir noi bao s& duogc giai
phong ra ngoai nhiéu hon. Do dé, su
phan cit khong chon loc cac polymer
trong thit qua boi séng siéu am sé cho
hiéu qua trich ly cac hop chét phenolic
cao hon sy phan cit chon loc cua
enzyme pectinase.
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STUDY ON EXTRACTION OF PHENOLIC COMPOUNDS FROM
MULBERRY JUICES (MORUS ALBA)

ABSTRACT
Nowadays, fruit juice with high antioxidant level has attracted great attention.
In this study, techniques of extraction which effected on the antioxidant level in
mulberry juice was investigated. We researched the supported-technologies on
antioxidant extraction for mulberry mash treatment: Using ultrasound and pectinase
preparation Pectinex Ultra SP-L. The results show that, under the optimal
conditions: sonication power and time were 10.36 W/g of fruit mash and 63 °C,
respectively, the total phenolic content in the mulberry juice was 63.3% higher than
that in the control sample; the optimal concentration of pectinase preparation and
biocatalytic time were 0.08% v/w and 120 min, respectively. Next, these methods
were compared the efficiency for antioxidant on the basis of kinetic model of second-
order extraction. According to this model, the extraction rate constant of total
phenolics and anthocyanins in ultrasound-assisted extraction (UAE) increased
approximately 16.9 and 21.5 times, respectively, in comparison with that enzyme-
assisted extraction (EAE); the level of phenolics and anthocyanins of mulberry juice
from the ultrasonic treatment were 11.3% va 15.9%, respectively, higher than those
from the enzymatic treatment.
Keywords: anthocyanins, enzyme-assisted extraction, Kkinetic parameters,
mulberry, phenolics, ultrasound-assisted extraction
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