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TOM TAT

Nghién ciru da khao sdt anh hwong cua phwong phap xuw Iy enzyme pectinase dén chat
lwong dich trich ly twr qua ddu tam (Morus albalL.).Dich qud déu tam dwoc xir Iy véi enzyme
Pectinex (Novozyme) voi nhitng nong dé khac nhau (0, 0,2; 0,4; 0,6; 0,8%) va u o 45°C trong
khoang thoi gian (1, 2, 3 gio). Sau do, hi¢u suat trich ly va chdt [lwong dich qua duwoc so sanh
véi mau khéng dwge xir Iy. Két quda cho thay mau dwoc xir Iy bang enzyme Pectinex véi nong
do 0,6% trong 2 gio cho hiéu sudat trich ly 16t nhdt (86,26%) S0 vii phwong phap khong xir Iy

(57,11%). Chat lwong dich trich ly tét hon voi ham luong dwong tong (9,59%),ham lwong
duong khir (1,77%)va ham luong polyphenol tong (65,59mg GAE/ g) cao hon.

Tir khéa: dau tam; trich ly;enzyme; Pectinex; polyphenol.
ABSTRACT

This paper investigated the effect of pectinase enzyme treatment conditions on quality of
Morus alba L. fruit extract. The white mulberrypurée was treated with enzyme Pectinex
(Novozyme) at different concentration (0; 0.2; 0.4; 0.6; 0.8%) and incubated at 45°C in
different time periods (1, 2, 3 hours). The extraction efficiency and the quality of white
mulberry fruit juice extract were evaluated and compared with the untreated one. The results
showed that treatment with Pectinex enzyme at 0.6% concentration for 2 hours gave higher
extraction efficiency (86.26%) than untreated one (57.11%). The quality of extracted juice
was also better with higher total sugar content (9.59%), reducing sugar content (1.77%) and
total polyphenol content (65.59 mg GAE/Q).

Keywords: Morus alba L.; extract; enzyme; Pectinex; polyphenol.

1. MO DAU

Dau tam c6 tén khoa hoc 1a Morus alba  chat nhu kali, mangan, magié giup on dinh

L. thudc ho Moraceae dugc trong phd bién
khidp noi trén thé gioi. Trong khi 14 dugc
dung dé nudi tam, qua dau tam 1a mot loai
trai cdy dwoc nhiéu ngudi wa thichdo c6
huong vi thom ngon, mong nuéc, nhiéu thit
qua nhung c6 nang lugng thap (43 calo/ 100
9)[1]. Bay la mot ngudn cung cap nhiéu chat
sat - mot thanh phan cua hemoglobin giip
van chuyen OXy trong co thé. 'Ngoai ra qua
dau tam con 13 ngudn cung cip cac khoang

nhip tim va huyét ap. Qua dau tam rat giau
vitamin nhdm B va vitamin K, niacin,
riboflavin, acid folic, acid linoleic, acid
palmitic, acid oleic déu 1a nhitng thanh phan
c6 loi cho suc khoe cua con ngudi dugc su
dung nhu mdt vi thube tri bénh thiéu mau,
suy nhugcco thé, mét méi, tang cuong hé
mién dich, gidm nguy co cic bénh tim mach,
ung thu, ... [1].Theo T chue Y té Thé gidi
(WHO, 2004) qua dau tam con 1a ngudn
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cung cdp chat xo hoa tan (inulin,
fructooligosaccharide) va chét
galactooligosaccharide giup tang lugng vi
sinh vat co loi cho duong rudt, ho tro hé tiéu
hoa.

Trong nhitng nim gin déy, polyphenol
va flavonoid chiét xudt tir tu nhién duge quan
tam nhiéu do c6 kha ning phong ngira céc
bénh tim mach va mét sb bénh ung thu [2].
Qua ddu tam chira nhiéu hop chét polyphenol
(25,7 mg GAE/g) va flavonoid (65,4 mg/g);
trong d6 thanh phan polyphenol trong qua
dau tim bao gdém umbelliferone (179,1
mg/g), acid chlorogenic(226,9 mg/g),
kaempferol (5,8 mg/g), quercetin (15,2
mg/g), acid caffeic (17,2 mg/g) c6 tac dung
dang ké trong viéc khang oxy hoa, lam giam
LDL, tri hodn qua trinh 1do héa va lam dep
da[2].

Hién nay, qua dau tam duoc ché bién
chu yéu dudi dang ruou hodc mut dau tam.
Trong khi do, viéc san xuét bot dau tm con
han ché do kho khian trong viéc trich ly dich
qud. Ngoai phuong phap ép thong thuong,
viéc xur ly enzyme da dugc ching minh la co
hiéu qua lam gia ting hiéu suat trich ly d6i
v6i mot s loai trai cdy. Do d6, nghién ctu
nay di khao sat mot sé thong sé ky thuat
trong viéc st dung enzyme dé trich ly dich
quéa dau tam trong qué trinh san xuat bot dau
tam hoa tan.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Nghién ctru sir dung gidng dau tim tring
(Morus alba L.) dugc trong tai Lam Pong
véi dac diém la qua chin mong, c6 mau tim
den toan bé mat qua. Sau khi dem vé phong
thi nghiém, qua duoc phan loai, bo cudng va
cac phan hu hong roi rira sach. Qua dau tam
duoc cho vao ti zipper mdi ti chira 1kg va
duoc bao quan lanh dong & -4°C (x1°C)
trong sudt qua trinh nghién ciru dé dam bao
d6 dong nhat va chat lugng nguyén liéu dau
Vao.

Enzyme  Pectinex(Novozyme, Pan

Mach) c6 dang long mau nau, hoat dong tdt
trong khoang pH 2 — 5, nhiét do 30 — 50°C.

Enzyme Pectinex la mot phirc hé enzyme
bao gdm pectintranseliminase,
polygalacturonase, pectinesterase,
hemicellulose, cellulase, ...

2.2. Héa chit

Ethanol, phenol, H,SO., saccharose,
DNS, NaOH, C4H4KNaOg, Folin -
Ciocalteu, Na,COj, acid gallic cua hang
Merck, My.

2.3. Phuong phap

Thi nghiém dugc bd tri theo kiéu hoan
toan ngau nhién (CRD) 2 yéu t6 bao gom 18
nghiém thuc va lap lai 3 lan. Yéu t6 1 1a
néng do enzyme véi 6 nghiém thic 13 0,2;
0,4; 0,6; 0,8; 1%. Yéu t6 2 1a thoi gian xur 1y
enzyme voi 3 nghiém thuc 1a 1, 2, 3 gio.

Nguyén liéu sau khi rira sach dugc dem
can dinh luong 1kg mdi mau va xay nhuyén
bang may xay sinh t6. Sau d6, qua trinh xir 1y
enzyme Pectinex dugc thuc hién 345°Cvéi
cac nong do enzyme khic nhau trong céc
khoang thoi gian da xac dinh. Dich qua duoc
thu hoi bang phuwong phéap loc chan khong
véi kich thudc 16 loc 1a 20 — 25 um. Hiéu
suat thu hoi dich qua, ham luong dudng tong,
duong khir va polyphenol tong duoc xac dinh
va so sanh dé chon ra thong s6 xr Iy enzyme
tot nhat.

Higu suat trich ly dich qua (%) = tong
lugng thé tich dich qua sau khi loc/ khoi
lugng nguyén li¢u ban dau.

Xac dinh ham lugng duong tong bang
phuong phap phenol (Dubois va ctv., 1956)

Xéc dinh ham luong duong khi theo
Miller (Miller, 1959)

_ Xac dinh ham lugng polyphenol téng
bang phuong phap Folin — Cioalteu(Folin va
Denis, 1915)

Xt 1y sb liéu: bang phan mém excel,
JMP 10.0 & mtrc y nghia o = 0,05

3. KET QUA VA THAO LUAN

Chét luong nguyén liéu qua diu tam st
dung da dugc khdo sat va trinh bay trong
Béang 1.
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Bing 1. Chat lwvong nguyén liéu quda ddu tam

3.1. Anh huwéng cia phwong phip xir ly

s dung enzyme dén hiéu suit trich ly dich qua
> . A A ’ . )
Chi ticu Ham lrong Bdng 2. Hiéu sugt {rlgh ly dich qua (%) sau
khi xw ly enzyme
Do am (%) 89,90+£0,10 Nong dd Thoi gian thity phan (gio)
enzyme (%) (Yéu t6 B)
Luong c};at ran hoa tan 9,67 0,12 (Yéuto A) 1 2 : 3 f
(°Brix) 0 40,61'+ | 57,11'+% 57,15'+
1,47 1,26 0,53
Tro (%) 3,45+ 0,07 02 47,02"+ | 65,08'+ | 66,49"+
‘ 1,56 1,33 0,49
Protein (%) 0,45 £0,05 0.4 53,399+ | 73,54°% 74,52°+
’ 2,28 1,47 1,22
DPuong tong (%) 5,37 +0,03 06 60,12°+ | 86,26°+ | 88,15"+
' 2,64 1,92 1,87
Puong khtr (%) 0,51 + 0,04 08 66,49+ | 87,08+ | 89,77°+
' 1,77 2,42 0,99
Polyphenol tong L 72,71°¢ | 89,92°+ | 90,82°+
24,30 + 0,06 1,50 1,28 1,38
(mg GAE/ g) P Kk
. . . . Pg Fokx
Keét qua cho thay qua dau tam c6 d am Po*p "
A B

rat cao 89,9%. Ham lugng tro dat 3,45%
chtng t6 qua dau tim c6 chira ham luong
chat khoang tt cho sic khoe. Akbulut va
ctv. (2006)ciing dd xac dinh qua dau tam co
ham lugng khoang cao gém cac loai khoang
chat nhu K, Ca, P, Mg, S, Na va Fe[3]. Ham
luong duong téng 5,37% thip hon so véi tac
gia Imran va ctv. (2013)7,55%[4]. Ham
luong protein 0,45% gan bang véi két qua
cua Singhal va ctv. (2009)0,5 — 1,4%][5].
Ham lugng polyphenol tong 24,30mg GAE/g
thi cao hon so véi 0,103 mg GAE/g cua tac
gia Liu va ctv. (2009)va gan bang 25,70 mg
GAE/g trong nghién ctru cua Bea va Suh
(2007) [6, 7].

Chét lugng qua diu tim thay d6i khac
nhau do phu thudc vao rat nhiéu yéu t6 nhu
gidng, diéu kién méi truong, khi hau, d6 chin
thu hai, ...Nhin chung, qua diu tim chua
ham luong polyphenol kha cao — day 1a hop
chat c¢6 hoat tinh khang oxy hoa rét tét cho
suc khoe. Do do, qua dau tém 1a ngudn
nguyén li¢u thich hop dé san xuat bot hoa tan
udng lién, mot san pham tién dung bo ich cho
suc khoe. Tuy nhién, vi ham lugng duong
trong qua thap nén can phai bo sung dudng
vao san pham dé tao vi chua ngot hai hoa cho
san pham.

Chu thich: Trong cung mot bang, cdc tri
s6 ¢6 cung ky t di kém thi khdc biét khong
c6 ¥ nghia vé mat thong ké. *** khdc biét rat
co y nghia (P<0,001).

Béng 2 cho thay hiéu suat trich ly ting ti
1¢ thuan v6i nong do enzyme va thoi gian xir
ly. Dau tam duoc xir Iy voi enzyme Pectinex
& nong d6 0,6% trong 2 gid cho hidu suét
trich ly tot nhat 13 86,26%. Nong do enzyme
va thoi gian thiy phan c¢6 anh huong dong
thoi dén hiéu suat trich ly va sé liéu co y
nghia thong ké (Pa*Pg<0,001).

Khi ting nong d6 enzyme thi kha ning
tiép xlic clia enzyme véi co chét ciing ting
lén dan dén hiéu suét trich ly ting. Tuy
nhién, khi tding ham lugng enzyme 1én qua
cao thi hiéu sut ting thém khong nhiéu va
khong c6 loi vé mit kinh t&[8].

Phan ung thuy phéan xuc tdc bdi enzyme
can c6 mot khoang thoi gian tbi thiéu dé
enzyme hoat dong. Viéc kéo dai thoi gian cho
hoat dong thily phan enzyme 1a can thiét dé
tao ra luong dich qua thu hoi nhiéu. O thoi
gian thiy phan la 1 gio, thoi gian thiy phéan
ngan, khong du cho phan tmg thuy phan xay
ra hoan toan nén lugng dich qua thu dugc kha
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thap, dao dong trong khoang 40,61-72,71%.
Tuy nhién, thoi gian thuy phan qua dai (3 gi0)
ciing khong giup trich ly luong dich qua nhiéu
hon ma lai mét nhiéu thoi gian va dé xay ra
nguy co lay nhiém vi sinh vat.

Vi vay, ndéng do thich hop cua enzyme
pectinase dé xtr 1y dich qua 1a 0,6% trong
khoang thoi gian 1a 2 gio dé dat hiéu suét
trich ly cao nhét.

3.2. Anh huwong cia phwong phap xir ly
enzyme dén ham lwong dwong tong

Béng 3 cho thiy ham luong duong tong
cua dich trich tir qua déu tam tang ti 1¢ thuén
vo1 nong do enzyme va thoi gian xur 1y.

Bing 3. Ham lwong dwong tong (%) trong
dich qua sau khi xu ly enzyme

Ngoai ra, enzyme s& tin cong lam giy
cac lién két nhu lién két ester giita phenol va
polymer trén thanh té bao, do d6 s& lam ting
dich qua thoat ra modi truong bén
ngoai[9].Khi ting ndng d6 enzyme 1én thi su
pha huy thanh té bao cang ting, do d6 dich
qua va cac thanh phan khac thu duoc ciing
nhiéu hon. Két qua thu duogc cho thay viée xir
ly dau tim & ndéng do enzyme 0,6% trong 2
gio cho ham luong duong tong (9,59%)dat
két qua | t6t nhat vé mit kinh t& va s6 liéu c6 ¥
nghia vé mat thong ké v6i P<0,001.

3.3. Anh hwéng cia phwong phap xir ly
enzyme pectinase dén ham lwgng
dwong khir
Puong khir 14 mot thanh phan quan

trong anh huong dén gia tri cam quan va su

chuyén hoa cac chat dinh dudng trong qua

Nong dd Théi gian thiy phan (gio) \ £ o1 -4 2 ~
enzyme (%) (Yéu t6 B) trinh ché bién thyc pham. Nghién ctu cho
(Yéu th A) 1 > 3 thdy ham luong dudng khir cua dich trich tur
- qua dau tam ciing tang ti 1& thuan v4i nong
0 549 563'+ 5.78°+ do enzyme va thoi gian xu 1y (Bang 4)
1,39 1,83 1,83 > enzy & ybang %).
592+ 6,07"+ 6,22M + Bang 4. Ham lwong dwong khir (%) trong
0.2 1,17 2,35 1,19 dich qua sau khi xu Iy enzyme
| k j "
0.4 684+ | 740+ | 838+ Nong do Théi gian thiiy phén (giv)
2,13 162 1,99 enzyme (%) (Yéu to B)
i f FIY
06 9,09'+ 9,59"+ 9,81°+ (Yéu to A) 1 2 3
! 1,45 1,92 1,23 o7 o3
h d 9 s & U5
08 920"+ | 948%+ | 9,86%+ 0 079°£026 | ) 3 011
' 1,76 1,37 0,51 L21° 138
b ef 217t , +
1 10,02Ci 10,14+ 10,20ai 0,2 1,12+ 0,22 0,20 0,15
1,39 2,07 1,10 a5 Tor
e ’ + l *
P. oxx 0,4 L19°+049 | ©0%, 0.99
Pg o 06 Lagts0s5a | LITE | L77%
PA*Pg e ' =S 0,44 0,94
o . A g L i -
Chu thich: Trong cung mot bang, cac tri 0,8 158°+1,21 1’0727 1’0828
80 co cung ky tw di kem thi khdc biét khong 1 7’5a+ 1 E;5a+
c6 y nghia vé mat thong ké. *** khac biét rat 1 1,61°+0,21 038 069
c6 y nghia (P<0,001). q o -~
_ Ham luong dudng tong ‘téng khi tang Ps kk
nong do enzyme Pectinex tu 0,2 dén 1% P *p -
A B

trong khoang thoi gian xu 1y 1a 1 — 3 gio. Khi
duoc b sung vao dich qua dau tam, enzyme
s& phan cat cac thanh phan céu tao nén thanh
té bao, pha v& céu tric va tir d6 giai phong
cac thanh phan bén trong nhu nudc, cic hop
chat mau, cac hop chét sinh hoc...[8].

Chu thich: Trong cung mot bang, cac tri
$6 ¢6 ciing ky tw di kém khdc biét khong c6 y
nghia vé mat thong ké. * khdc biét ¢6 ¥ nghia
(P<0,05), *** khdc biét rdt cé ¥ nghia
(P<0,001).
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Ham luong duong khu ting khi xtr ly
dich qua véi ndng do enzyme ting tir 0,4 dén
1% trong khoang thoi gian i la 1 — 3 gio, do
sy phan gidai cac polysaccharide va
oligosaccharide trong qua ddu tim trong qué
trinh xr 1y enzyme. Két qua ndy tuong tu
nhu két qua cua tac gia Fang va ctv. (1986)
[10]. Trong qua trinh xtr Iy enzyme, cac phan
tr c6 mach dai bi phan cit kéo theo su gia
tang cac monosaccharide va oligosaccharide,
vi vay ham lugng duong khtr trong dich trich
ly s€ gia tang [11]. Phic hop enzyme
Pectinex bao gom nhiéu loai enzyme nén cé
thé tac dong lén nhiéu co chit va tao ra nhiéu
duong khir. Két qua cho thay xir 1y enzyme &
noéng d6 0,6% trong khoang thoi gian 2 gio
cho ham luong duong khir t6t nhat (1,77%)
va sO liéu c6 y nghia vé mit théng ké
PA<0,001, Pg<0,001. Néu tiép tuc ting thoi
gian xu ly enzyme thi ham luong khir khong
bién doi nhiéu.

3.4. Anh hwéng ciia phwong phap xir ly
enzyme pectinase dén ham lugng
polyphenol tong

Ham lugng polyphenol tong _trong dich
qua dau tam blen d6i khi xtr 1y hdn hop dau
tam v6i nhitng néng do enzyme va thoi gian
u khac nhau (Bang 5).

Bing 5. Ham lwong polyphenol téng (mg
GAE/ g) trong dich qua sau khi xur Iy enzyme

Nong dd Thoi gian thily phan
enzyme,(%) (gid) (Yéu td B)
(Yeuto A) 1 5 3
0 29,99"+ 30,35"+ | 31,909+
1,54 1,04 0,37
02 32,900+ | 33,120+ | 34,77':
’ 1,11 1,42 1,37
04 41,71% 44,79%+ | 46,58
’ 1,31 1,69 1,50
06 4325%+ | 6559°+ | 66,87+
’ 1,58 1,56 2,20
08 44,42% + 66,92® | 67,74°+
’ 0,98 +0,84 0,84
1 45,19%+ | 67,20+ | 68,85+
1,16 1,61 1,10

Nong dd Thaoi gian thiy phin
enzyme (%) (gid) (Yéu té B)
(Yéuto A) 1 ’ 3
Pa Fhk
Ps Fhk
Pa*Ps falakad

Chu thich: Trong cung mot bang, cac tri
s6 ¢6 cung ky tw di kém khdc biét khong cé ¥
nghia vé mdt thong ké. *** khdc biét rdt cé y
nghia (P<0,001).

Két qua cho thay, xtr Iy dich dau tim ¢
noéng do enzyme 0,6% trong 2 gio thi hoat
chat khang oxy hoa, cu thé ¢ day la
polyphenol tong, dat két qua tot nhat (65,59
mg GAE/g), ting so v6i mau khong sir dung
enzyme (30,35 mg GAE/g). Enzyme
Pectinex dd phén huy cac pectic tap trung
cht yéu & thanh va cac phién giita té bao thit
qua, giup giai phong cic hop chit
polyphenolcé trong té bao chat [12].Do do,
qua trinh trich ly cac hop chit khang oxy hoa
cua thit qua dugc cai thién. Khi tang thoi
gian xur ly enzyme Ién dén 2 gio thi ham
lugng polyphenol tong dat 65, 59 mg GAE/g
va s0 liu co6 y nghia vé miat thong
k&(Pg<0,001). Néu tiép tuc ting thoi gian xir
ly enzyme thi ham luong polyphenol tong
khong bién dbi nhiéu.

Nhu vay, néng do6 thich hop cua enzyme
Pectinex dé xir 1y dich qua 1a 0,6% trong
khoang thoi gian 1a 2 gio 1a tot nhat dé trich
ly dich qua cho ham lugng polyphenol cao
nhit.

4. KET LUAN

Viéc sir dung enzyme Pectinex c6 anh
huong dén hiéu suit trich ly ciing nhu chét
luong dich qua dau tim. Nong do enzyme
Pectinex thich hgp cho qua trinh thiy phén
dich qua dau tam 1 0,6% trong thoi gian 2
gio cho hiéu suat trich ly tot nhat 1a86,26%,
ham luong dudng tong (9,59%), ham lugng
duong khu (1,77%) va ham lugng
polyphenol tong (65,59%) tot hon so voi mau
khong dugce xtr ly.
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