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Ban tinh sach va &ng dung enzyme pectinase tir nam mac
Aspergillus niger vao xi ly nwéc ép tao va nho

Partial purification of pectinase production by Aspergillus niger and
using treatment of apple and grape juice
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Enzyme pectinase sir dung trong nghién ctru hoat tinh 194
UI/mL tir Aspergillus niger budc dau tinh sach bang cac phuong
phap khéc nhau: taa mudi, taa bang dung mdi hiru co, loc mang.
Ché pham sau tinh sach bang loc mang @ng dung dé tang hiéu
suat thu hoi, 1am trong dich ép téo va nho. Két qua cho thay st
dung enzyme pectinase xu ly puree tao & nhiét d6 phong, nong
d6 enzyme 8% (v/w), thoi gian u 150 phut cho hiéu suét trich ly
82,7% tang gan 24%, do trong ting 36%, d6 nhét giam 18,8%
so voi mau khong sir dung enzyme. D6i véi puree nho xir ly
bang enzyme pectinase ¢ nhiét do phong, nong do enzyme 5%
(viw), thoi gian 1t 120 phat cho hiéu suat trich ly 87,2% ting
gan 8,1%, do trong ting 66,7%, 6 nhot giam 23,8% so véi mau
d6i chung.

ABSTRACT

The study used pectinase enzyme with activity of 194
Ul/mL from Aspergillus niger initially purified by different
methods: precipitation of salt, precipitation of organic solvents,
membrane  filtration.  Post-purification  preparations by
membrane filtration application to increase recovery efficiency,
transparency of apple and grape juice. The results showed that
using pectinase enzyme with apple puree at room temperature,
enzyme concentration 8% (v/w), incubation time 150 minutes
gave an extraction efficiency of 82.7%, increased by 24%,
transparency increased by 36%, viscosity down 18.8% compared
with control sample. Using pectinase enzyme with grape puree
at room temperature, enzyme concentration 5% (viw),
incubation time 120 minutes gave an extraction efficiency of
87.2%, increased by 8,1%, transparency increased by 66.7%,
viscosity decreased by 23,8 % compared with the control sample.
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1. Giai thiéu

Enzyme pectinase duoc thu nhan chu yéu nho vi ndm, trong d6 Aspergillus niger duoc cho
1a c6 kha ning sinh tong hop nhiéu enzyme pectinase khi nudi cay trong moéi trudng thich hop.
Pectinase tir Aspergillus niger 12 enzyme ngoai bao nén viéc thu nhan san phiam kha thuan loi
(Phan, Pham, Ngo, & Tran, 2018) va ché pham enzyme tir vi sinh vét nay duoc FDA cong nhan 1a
an toan khi ang dung trong céng nghé thuc pham.

Sau ép, nude trai ciy thuong bi duc va phan 16p do d6 gia tri cam quan giam, déng thoi gia
tri kinh té ciing vi vAy ma giam theo. Nguy&n nhan chu yéu 1a do trong nuéc ép con chira nhiéu
chat pectin. Bé khic phuc tinh trang nay 1a str dung enzyme pectinase lam trong dich qua vi enzyme
pectinase ¢ kha niang phan cét pectin thanh nhiing hop chét don gian dé tan tir 6 s& lam giam do
nhét, tang hidu suat thu hdi va 1am tang do trong caa dich nuéc ép trai cdy (Nguyen, Ly, Chau, &
Che, 2011).

Str dung enzyme thu nhan tir Aspergillus spp. ¢ kha ning cai thién hiéu suat thu hoi, 1am
trong va lam giam d6 nhét cua dich du du (Nakkeeran, Umesh-Kumar, & Subramanian, 2011).
Bén canh d¢, (Kant, Vohra, & Gupta, 2013) da str dung enzyme nay dé Iam trong dich ép 6i. Thu
nhan polygalactorunase tir Aspergillus niger nudi cay trén ngudn co chit vo chudi c6 tac dung lam
trong dich ép chudi (Barman, Sit, Badwaik, & Deka, 2015). Sir dung Polygalactorunase tir
Neosartorya fisheri 1am trong dich ép tao va dau dugc céng bd bai (Pan et al., 2015).

Hién nay trén thi truong nudc trai cay thi tao va nho chiém thi phan 16n, thuong duoc san
Xuat véi qui md céng nghiép vi nudc ép tao va nho 1a nhitng san pham tir trai cay giau vitamin,
chat xo, chat khoéng. Céc chat ndy rat quan trong voi stc khoe con nguoi, dong thai nudéc ép tréi
cay con tién loi ddi véi nguoi tidu dung Do do, nghién cuu mong muén sir dung ché pham enzyme
pectinase tir Aspergillus niger nuoi cay trén moi truong co bo sung vo cam (giau pectin), mét phu
pham thuong bi bo di hodc 1am phan bon hitu co sau khi ép ldy nudc dé 1am trong va tang hiéu
suit thu hdi cua tao va nho.

2. Phuwong phap nghién ciru
2.1. Vgt li¢u

Gidng Aspergillus niger lay tir bo suu tap giong cua Trudng Pai hoc Khoa hoc Ty nhién
Thanh phé H6 Chi Minh. Ché pham enzyme pectinase thu nhan tir Aspergillus niger (T. P. P.
Huynh & Do, 2018).

Nho, t4o mua tai siéu thi Aeon mall Quan Tan Phd, Thanh ph H Chi Minh.
2.2. Phwong phap

2.2.1. Chudn bj puree to va nho

Tao do (t&o fuji): chon qua mau sic dong déu, khdng chon nhitng qua saim mau hoic mau
nhat vi c6 do chin khong dat yu cau, qua nguyén ven khong cé mui la, khdng bi dap, théi, got vo,
bo hat, xay thd bang may xay sinh té trong 5 phut.

Nho do6 (nho khdng hat): chon qua mau sic dong déu, khdng bi dap, théi, xay thd bang may
xay sinh té trong 3 phit.

2.2.2. Chudn bj ché pham enzyme

Nudi ciy Aspergillus niger trong méi trudng long vai vo cam 80 g/L - ham luong pectin
0,72 g/L (T. P. P. Huynh & Do, 2018). Str dung vo cam trang (phé pham nha may san xuat nuéc
ép cam), ty 1& vo cam: glucose 1a 4:2, ngudn nitrogen thich hop 1a peptone 4% (w/v), ty 1& giéng
2% (V/v)- mat d6 107 bao ta/mL, pH 5,0 va thoi gian nudi cy 72 gio.



60 D6 Thi Hién. Tap chi Khoa hoc Pai hoc M Thanh phé"H6 Chi Minh, 15(1), 58-71

B6 phan vo xanh cia cam tuoi 14y phan thit trang, rira sach bang nudc 4m 60°C, cit nho
1 mm, siy bang khéng khi néng & 55°C dén khi trong lwong khong d6i (d6 4m con khoang 10%),
(Tran, 2013). Nghién thanh bot, sang qua ludi 0,3 mm cho vé cam dong nhét vé kich thudc. Xac
dinh ham luong pectin trong vé cam theo phwong phap calcium pectate (Le, 2006). Két qua ham
luong pectin trong vo cam dat 0,9% (w/w).

Dich nuéi cdy duoc ly thm 4500 vong/phut trong 15 phat, thu dich. Sau d6, loc qua mang
30 kDa thu nhan enzyme pectinase va trng dung vao cac thi nghiém. Hoat tinh enzyme la 194
Ul/mL. Phuong phuong xac dinh hoat tinh (Mohsen, Bazaraa, & Doukani, 2009).

Cho enzyme tac dung véi pectin (co chat) tao ra acid galacturonic phan (tng mau véi thudc
thir DNS (dinitrosalicylic acid), do OD575 nm.

Hoat tinh enzyme pectinase do boi lwong duong khir duoc cit ra tir pectin bang phuong
phép dinitrosalicylic acid. M4t don vi hoat tinh enzyme pectinase dugc do boi 1 umol galacturonic
acid giai phong trong 1 phat trén 1 mL. St dung duong chuan D-galacturonic acid.

Ché pham enzyme dugc quét pho FTIR va xac dinh kich thuéc trén ban dién di nam trong
khoang 30-80 kDa.

Dich enzyme sau khi thu nhan tir qua trinh nudi cdy tién hanh tinh sach so bo bang céc
phuong phap khac nhau: tia mudi, taa con, tia acetone va loc mang. Sir dung enzyme sau loc
mang vao Xt ly nudc ép nho va tao.

2.2.3. Cdc phwong phap phan tich (Srivastava & Tyagi, 2013)

Xac dinh d nhét bang nhot ké mao quan Ostwald.

=K. d (1)

n: do nhét (cps); t: Thoi gian chay trung binh cua dung dich (s); d: Ty trong tuong dbi

trung binh cta dung dich, d =(m1-m)/(ma-m); m: khéi lugng binh ty trong (g); m1: Khéi luong
binh ty trong chira mau (g); mz: Khéi lugng binh ty trong chira nude cat (g)
= 2
d, 1, @
Thai gian chay trung binh ciia nudce cat to (s); Do nhét caa nude no = 0,801 (cps); Ty trong
ctia nudc do = 1 (g/em?)
Do do trong bang may do quang phd & budc séng 450 nm. Phan trim do trong duoc tinh
bang cong thuc:
ODkgc—ODtN

KC

Do trong = x 100% 3

OD1n: OD cua dich qua da xt ly enzyme
ODkc: OD mau ddi ching (khéng xt ly enzyme)

Xac dinh hiéu suat thu hdi bang phuong phép can khéi lugng. Hiéu suét thu hoi dugce tinh
bang cong thuc:

H==2 x 100 (4)

myq

m2: khéi lugng dich qua sau khi xir ly enzyme (g); mi: khéi Iugng puree qua (100g)
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2.2.4. Enzyme dwoc tinh sach bang phuwong phdp két tua

Tua bang dung mdi hitu co: cho tir tir dich pectinase thd vao ethanol va acetone da dugc
lam lanh dén 4°C véi 5 ty 1¢ (dich enzyme thd: dung méi): 1:1, 1:2, 1:3, 1:4, 1:5, khudy dao nhe
va dé yén & 4°C trong 2 gio. Tién hanh ly tdm 4000 rpm trong 10 pht, loai dich thu taa.

Tua bang mudi trung tinh: B6 sung tir tir (NH4)2SO4 70% béo hoa (khoang 54,76 g trong
100 mL dich) vao cbc c6 chira dich enzyme thé, khudy lién tuc trén méy khudy tir cho dén khi tan
hét mudi. Bé yén 4°C trong 2 gid va tién hanh tham tich loai bo mubi va sau dé ly tam 4000 rpm
trong 10 phut, loai dich thu taa.

Sau khi tach tua ta s& cho 3 mL dém acetate hoa tan tia (hoan nguyén) dé tién hanh xéac
dinh hoat tinh enzyme pectinase, ham lugng protein (mg/mL), hoat tinh riéng enzyme pectinase
(Ul/mg protein).

2.2.5.Tinh sach enzyme bang phwong phdp loc mang

Chuan bi 1 lit dich enzyme thd loc qua cot loc hollow fiber cartridge 30 kDa (thiét bi loc
tiép tuyén Quix Stand System) véi tdc do nhap lidu 85 rpm va ap suat trén bé mat mang khdng qua
15 Psi, thu dich trén mang loc va xac dinh hoat tinh enzyme pectinase.

2.2.6. Khdo sét nong dé ciia enzyme pectinase dén dac tinh hoa ly dich qua thu hoi

B sung enzyme véi cac nong do 4%, 5%, 6%, 7%, 8% (v/w) vao 100 g puree tao hoic
nho, & & 37°C, pH 5,0 trong 120 phut. Sau d6 v6 hoat enzyme & 85-90°C trong 3 phut, tién hanh ly
tdm 3000 rpm trong 15 phat (Yusof & Ibrahim, 1994), thu dich qua, xac dinh d6 nhét, d6 trong,
can thé tich dich qua dé xac dinh hiéu suét thu hoi (Srivastava & Tyagi, 2013). Mau ddi chung 1a
mau khong bo sung enzyme.

2.2.7. Khdo sat nhiét do i Ciia enzyme pectinase dén dac tinh hoa ly qua thu héi

Str dung 100 g puree tdo hodc nho, b sung enzyme vai nong do thich hop tir thi nghiém
muc 2.2.4. U & pH 5,0 thoi gian u 120 phat véi nhiét d6 u thay déi: nhiét d6 phong (30-32°C), 45,
50 va 55°C. Sau d6 vo hoat enzyme ¢ 85-90°C trong 3 phut, tién hanh ly tam 3000 rpm trong 15
phat (Yusof & Ibrahim, 1994), thu dich qua, xac dinh do nhét, d6 trong, can thé tich dich qua dé
xac dinh hiéu suat thu hoi (Srivastava & Tyagi, 2013).

2.2.8. Khdo sét thoi gian thiy phan ciia enzyme pectinase dén dac tinh hoa ly qua thu héi

Str dung 100g puree tao hoic nho, bd sung enzyme véi nong do thich hop tir thi nghiém
muc 2.2.4. U ¢ pH 5,0 nhiét d6 thich hop tir thi nghiém muc 2.2.5, thoi gian u duoc thay déi: 60,
90, 120, 150, 180 phut. Sau d6 v6 hoat enzyme & 85-90°C trong 3 pht, tién hanh ly tam 3000 rpm
trong 15 phat (Yusof & Ibrahim, 1994), thu dich qua, xac dinh d nhét, d6 trong, can thé tich dich
qua dé xac dinh hiéu suét thu hoi (Srivastava & Tyagi, 2013).

2.2.9. Xar ly sé liéu

Céc thi nghiém duoc lap lai 3 1an, két qua duoc ghi nhan va xir ly thong ké bang phan mém
Statgraphic Centurion XV.I, Excel 2013 v&i mirc d6 tin cay 95%.

3. Két qua va thao luan
3.1. Sir dung phwong phdp két tiia dé tinh sach

Khi str con va acetone dé taa enzyme cho hiéu qua tét hon sir dung mudi. Sir dung acetone
ty 1& 1:3 tot nhat (68,153 Ul/mg) roi dén taa con & ty 1é 1:4 (50,714 Ul/mg) va cudi cing la tua
mubi (NH4)2S04 70% bao hoa (59,505 Ul/mg).
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Bang 1

Anh huéng cua cac phuong phap tia dén hoat tinh enzyme

Hinh thirc TV le Ky |Hoat tinh enzyme | Ham lwgng protein | Hoat tinh riéng
bén tinh sach yle hi¢u (Ul/mL) (Mg/mL) (Ul/mg)

1:1 T1 21,31+0,71° 3514,96+54,97¢ 6,066+0,296*
1:2 T2 85,31+ 0,58° 3128,87+109,57¢ 27,282+40,784°
Tua con 1:3 T3 103,18+0,56° 3650,61+23,91" 28,26210,044°
1.4 | T4 166,61+0,56% 3285,39+31,31f 50,71440,586’
1:5 T5 149,7740,289 3520,17+27,119 42,546+0,3359
1:1 =4 114,08+0,67¢ 3215,77+57,93¢f 35,48140,426°
1:2 E2 141,72+0,65 3447,65+27,83¢ 41,106+0,143¢
Tua acetone 1:3 E3 124,34+0,19¢ 1824,46+16,12 68,153+0,558
1:4 E4 160,18+0,33 2918,96+27,83° 54,87840,587'
1:5 E5 157,80+0,37' 3197,22+27,83% 49,35840,444"

Tua mudi

(NHa),50, | /0% | M 152,1441,25" 2556,88+27,36° 59,505+0,760

(®.edefoniikthe hign khac biét co ¥ nghia thong ké ¢ do tin cay 95%, cac nghiém thirc c6 phan hang giong nhau
thi chua thé hién rd sy khéc biét vé y nghia thong ké)

Ngudn: Két qua phan tich dit liéu caa nhém nghién ctu

Nghién ctiu cia Mohsen va cong su (2009) da dung phuong phap ban tinh sach taa mudi
(NH4)2S04 va khao sat cac ty 18 tir 0 dén 80% b&o hoa. Két qua cho thiy 89,6% protein enzyme
duogc tia & 70% bao hoa. Vi vay chung t6i ciing b tri thi nghiém taa ¢ muc do bio hoa tuong tir
va thu duoc do tinh sach 1.053 lan trong khi trong nghién ciu caa Mohsen 1a 3,5 1an. C6 nhiéu
nguyén nhan c6 thé dan dén su khac biét nay, trong d6 mot trong su khac biét la vé chung gidng :
chang trong cdng bé cua Mohsen va cong su (2009) 1a chung vi sinh vat bién doi gen.

Bén canh d6, nghién ctru cua Barman va cong su (2015) da thuc hién tinh sach enzyme
bang phuong phap tia con ethanol véi ty 1¢ 1:3 cho hoat tinh enzyme tét nhat. Ngoai ra, Raghunath
va cong sy (2008) va Huo va cong su (2015) déu thuc hién bén tinh sach enzyme pectinase bang
phuong phap tua acetone véi ty 1€ 1:3 cho hoat tinh cao nhat. Vi vy, két qua nghién cau caa chiing
t6i cho thdy c6 su twong dong véi cac nghién ctu trén.

3.2. Tinh sach pectinase bang phwong phdp loc mang

Dich enzyme sau khi nudi ciy duoc tién hanh loc mang kich thuéc 30 kDa va thu dich trén
mang xac dinh hoat tinh enzyme. Két qua dugc thé hién qua Bang 2.

Bang 2
Anh huéng caa hinh thie thu nhan loc mang dén hoat tinh enzyme

Loai enzyme Thé tich Hoat tinh | Téng hoat tinh Hiéu suét hoat
: (mL) (Ul/mL) (un tinh (%0)
Enzyme tho trudc loc mang 100 194 19400
Enzyme trén mang 20 733,7 14674,67 75,6
Enzyme dudi mang 80 10,19 815,27 4,2

Ngudn: Két qua phan tich dit liéu cua nhém nghién ctu
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Sau khi tién hanh loc mang dich enzyme tho da duoc loai bét nuwéc va mot sb tap chat co
kich thudc nho hon kich thuéc mang loc. Hoat tinh ciia enzyme trén mang tang khoang 3,78 lan
so vai dich enzyme thé. Hiéu suat hoat tinh enzyme dat 75,6% (tinh theo tong hoat tinh enzyme),
hiéu suat thu hdi 20%. Két qua nghién ctu ciing gan twong dong véi nghién caa thu nhan enzyme
pectinase tir A. niger va tinh sach bang phwong phap loc mang, hiéu suét thu hoi 27,87% va hiéu
suét hoat tinh 87,98%.

Tir cac két qua trén, dé thuan tién cho quéa trinh nghién cau vé sau, ching téi chon enzyme
sau khi loc mang dé tien hanh cac thi nghiém ng dung vao san xuat nudc ép tao va nho.

3.3. Khado sét néng dp Ciia enzyme pectinase dén dic tinh hoa Iy dich qud thu hoi

B6 sung 4, 5, 6, 7, 8% (v/w) enzyme vao 100 g puree tao hoic nho. U ¢ 37°C, pH 5,0 trong
thoi gian 120 phat. Két qua duoc thé hién & Hinh 1, 2, 3.
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~
o

D
o

B O
o O

o

r]3(3 tr&ng (%0D)

=
o

o

bC 4 5
Nong do enzyme (%)

Hinh 2. Tac dong cua nong do enzyme dén do nhét cua dich téo va nho



64 D6 Thi Hién. Tap chi Khoa hoc Pai hoc MJ& Thanh phé H6 Chi Minh, 15(1), 58-71

===
R N A O

mT4o
= Nho

Do nhét (cps)

o o
o

o
~

o
()

o

Néng do enzyme (%)

Hinh 3. Anh huong ciia ndng d6 enzyme dén d6 trong cua dich to va nho

Déi vai puree tao: hiéu suat thu hdi tang dan theo nong do enzyme, & nong do enzyme 7%-
8% hiéu suat thu hodi dat 79% va cao hon mau d6i ching khoang 21,3%. Khi ndng d6 enzyme ting
dan thi do nhot giam dan va do trong ting dan. Tuy nhién, & ndng d6 enzyme 8% thi do trong cia
t4o lai giam. Nguy@n nhan c6 thé do ché pham enzyme ban dau c6 mau sam, khi enzyme dugc bo
sung vao dich qua véi lugng nhiéu sé& lam thay dbi do trong (Srivastava & Tyagi, 2013). Két qua
thu dugc nude ép téo b hiéu suat thu hoi cao nhit 83,8%, do trong ting 29,8% so v6i mau dbi
chtng va do nhét dat 0,7 cps. Vay nong do enzyme 8% la thich hop dé xtr Iy nudc ép téo.

Déi vai puree nho: hiéu suat thu hoi tang dan theo nong do enzyme. O nong do enzyme 4-
6% thi hiéu suat thu hoi dich nho tang tir 65,9% dén 80,1%. Tuy nhién & nong d6 enzyme 6-8%
thi hiéu suat thu hoi thay doi khong dang ké (80,6% dén 81,5%). Po nhot giam dan nhung khong
khéc biét nhiéu gitra cac mau c6 nong do enzyme 5, 6, 7%, d6 trong c6 su khac biét nhiéu khi nong
do enzyme 5% do trong ting 62% so v&i mau ddi chung. Do nho ¢6 ham lugng pectin it, nudc
nhiéu vi vay qué trinh ép d& dang nén néu chon do trong l1a yéu té quyét dinh sir dung enzyme va
tang gia tri kinh té thi ndng do enzyme 5% la thich hop. Nhu vy, enzyme pectinase c¢6 hiéu qua
t6t d6i véi viéc 1am trong dich nho ( Pham, Mach, & Nguyen, 2012).

Nhu vay néng do enzyme c6 anh hudng dén hiéu suat thu hdi dich qua twong tu nhu nghién
ctru caa Yusof va Ibrahim (1994), thoi gian @ 180 phat ndng d6 enzyme 0,05% cho hiéu suat thu
hoi dich mang cau tét nhat. Bén canh dé, theo Nisha (2016) , thoi gian u 180 phit ndng d6 enzyme
3,56mg/25g pulp cho hiéu suét thu hoi tot nhat 79% (w/w).

Hinh 4. Dich t4o sau khi xir Iy enzyme & cac ndng d6 khac nhau
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Hinh 5. Dich nho sau khi xir Iy enzyme & cac nong d6 khac nhau

Tir két qua trén ching tdi nhan thay sir dung enzyme pectinase voi ndng d6 8% cé hiéu qua
trong viéc tang hiéu suat trich ly cua dich téo (ting 21,3% so v6i ddi ching), enzyme pectinase
ndng d6 5% thi do trong cua dich nho 1 tot nhat (dat 62,3%). Tao la nguyén liéu kho ép lay dich
hon so v&i nho nén hiéu suat thu hdi 1a yéu t quyét dinh viéc lua chon nong do enzyme. Déi véi
nho 1a nguyén liéu d& thu hdi dich qua nén do trong 1a yéu t6 quyét dinh viéc lva chon nong do
enzyme.

3.4. Khdo sét nhigt dp i ciia enzyme pectinase dén ddc tinh héa ly dich qud thu héi

Str dung enzyme nong do 8% (v/w)-dich tao va 5% (v/w)-dich nho, tién hanh u & nhiét o
khac nhau: nhiét do phong (khoang 30-32°C), 45, 50 va 55°C.
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Hinh 6. Anh huéng cua nhiét 6 dén hiéu suét thu héi dich téo va nho
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Hinh 7. Anh huéng cua nhiét d6 dén do nhét dich tao va nho
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Hinh 8. Anh hudng cua nhiét d6 dén do trong dich téo va nho

Déi véi dich téo, & nhiét d6 phong hiéu suat thu hdi cao nhit 80,3% (cao hon so véi mau
dbi chitng 27%), & cac nhiét d6 khéc hiéu suat thu hoi khong thay d6i nhiéu so véi nhiét d6 phong,
nhung xét vé mat théng ké thi van c6 ¥ nghia. Diéu nay ciing twong dong véi két qua do do nhét,
& nhiét 6 phong do nhat thip nhat 1,43 cps. Bén canh d6 d6 trong & cac nhiét 6 khac nhau khong
c6 sy khac nhau nhiéu (déu cao hon so v6i mau déi chitng khoang 34%).

Déi véi dich nho, hiéu suét thu hoi cao nhit 81,4% & 55°C (cao hon mau di ching 13%).
O cac nhiét do khac thi hiéu suat thu hoi khéng chénh léch nhiéu so véi 55°C, & 50°C thi hiéu suat
thu hoi 1a 74,1%, & 45°C thi hiéu suat thu hdi 1a 75,2%, ¢ nhiét &6 phong 1a 73,2%. Tuy nhién d6
trong ting cao nhat so vi mau déi ching 63% & nhiét do phong. Néu chon d6 trong 1a yéu té
quyét dinh viéc sir dung enzyme dé xt ly dich nho thi nhiét &6 phong 1a nhiét do thich hop.
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Hinh 10. Dich nho sau khi xir ly véi enzyme trong cac khoang nhiét d6 khac nhau

Vi vdy néu xét vé tinh kinh té thi nhiét d6 phong sé 1a lua chon thich hop nhéat do khéng
tén chi phi, dap ung viéc tang hiéu suat thu hoi, 1am trong dich tao va dich nho.

Theo két qua nghién ctu cua Ajayi, Peter-Albert, Akeredolu, va Shokunbi (2015) trong thi
nghiém khao sat nhiét d6 tdi wu ciia enzyme pectinase dé lam trong dich ép ca chua thi ¢ 25°C s&
thu duoc két qua tét nhat. Bén canh d6, nghién ciru cia Sharma, Patel va Sugandha (2016) ¢ nhiét
d6 37°C cho hiéu suat thu hdi cao nhat 92,4% khi sir dung enzyme pectinase dé ting hiéu suat trich
ly dich qua.

3.5. Khdo st thoi gian thiiy phan ciia enzyme pectinase dén dic tinh héa ly dich qua
thu héi

Tién hanh bd sung enzyme pectinase nong dé 8% (v/w) ddi véi dich tao va 5% (v/w) ddi
véi dich nho, u & nhiét @6 phong pH 5,0 trong cac khoang thoi gian: 60 phat, 90 phat, 120 phat,
150 phat, 180 phat. Két qua sau cac khoang thoi gian u:



68 D6 Thi Hién. Tap chi Khoa hoc Pai hoc MJ& Thanh phé H6 Chi Minh, 15(1), 58-71

100
90
80
70
60 i
w0 —E8
20—
o |

"y
e

\\X%l
§ R

B Ta0
= Nho

Hiéu suét thu hdi (g/100g puree)

120 150 180
Thoi gian (phut)

|

v,
(@]
o .
Yo}

Hinh 11. Anh huong cua thoi gian u dén hiéu suét thu hoi dich téo va nho
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Hinh 12. Anh huong cua thoi gian o dén do nhét dich to va nho

= Tao
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Hinh 13. Anh huéng cua thoi gian o dén d6 trong dich tio va nho
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Hiéu suat thu hdi dich tao ting theo thoi gian va dat gia tri cao nhat (82,7%) & 150 phut
cao hon mau d6i chitng gan 24,3%. O thoi gian 1 180 phat thi hiéu suat khdng c6 su khac biét voi
150 phat. Két qua nay pht hop véi két qua vé do nhét. Khi do nhét giam thi hidu suét thu hdi ting.
B9 trong cua dich téo ting cao nhat 36,1% so Vi mau doi chiing ¢ 150 phtit. Yusof va Ibrahim
(1994) da thuc hién khao sat anh huong thoi gian u dén hiéu suat thu hdi cua nuée ep mang
cau vai enzyme pectinase nong do 0,05%, két qua & thoi gian a 180 phdt cho hiéu suét thu hoi
cao nhat.

Déi véi dich nho hiéu suat thu hdi ting dan theo thoi gian va dat cao nhat (87,2%) ¢ 120
phut, tai thoi gian nay do nhét cling dat gia tri thip nhét va do trong dat gia tri cao nht. Két qua
nay twong ddng voi nghién cau cua Nisha (2016) da khao st thoi gian ¢ anh hudng dén hiéu suat
thu hdi nuéc ép nho véi enzyme pectinase nong do 3,5mg/25g pulp thoi gian u 180 phut cho hiéu
suat thu hoi t6t nhat 79% (w/w).
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Hinh 14. Dich tdo sau khi xu ly vai enzyme ¢ cac khoang thoi gian khac nhau

bC 60P 90P 120pP 150P

Hinh 15. Dich nho sau khi xt ly vai enzyme ¢ cac khoang thoi gian khac nhau

Nhu vay khi sir dung enzyme pectinase dé xir Iy dich tao va nho thi thoi gian  thich hop
la 150 phut doi vaéi dich tao va 120 phuat doi vai dich nho.

4. Két luan va khuyén nghi

Nghién ciru di tim dwoc nong d6 enzyme b sung, nhiét do va thoi gian u pha hop ddi voi
puree to va nho. Khi st dung enzyme pectinase (733,7 Ul/mL) sau khi loc qua mang kich thudc
30 kDa c0 kha nang lam tang hiéu suat thu hoi dich qua, giam dé nhot va tang do trong. Nhu vay
enzyme pectinase c¢6 kha nang (rng dung trong nganh cong nghiép san xuat nudc ép qua.
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