KHOA HOC CONG NGHE

NGHIEN CUU SU DUNG ENZYME BDE CHIET XUAT
PECTIN TU VO CHANH LEO TiMm
Nguyén Thj Hing Ha!, Nguyén Ngoc Huyén!, Nguyén Thi Huong Tral,

TOM TAT

Vit Thu Diém!, D6 Thi Thu Hién', L& Khanh Linh?

Pectin 1a mot chat phu gia thuc phdm sinh hoc an toan va cé cdu tao gdm cac polysaccharite di thé, mach
thang, d4n xuat methyl ctia axit pectic. So v6i polysaccarits khac, pectin c6 nhiéu loi thé nhu 6n dinh nhiét
va axit, diéu chinh do dan hoi gel va do cing, do trong sudt cao, gidi phong huong vi tot. N6 duoc tng dung
trong thuc phdm, duoc phdm va cac nganh cong nghiép khac nhu mot chat tao do dac, 6n dinh, lam day,
chét nhit héa va chét tao gel. Bai bao trinh bay cac két qua nghién ctru st dung enzyme dé chiét xuat pectin
ttr vé chanh leo tim. Trong s6 cac ché phdm enzyme thir nghiém (Celluclast® 1,5L va Viscozyme®) da lua
chon Celluclast® 1,5L 13 enzyme thich hop cho qua trinh thiy phan dé thu héi ham luong pectin tir vé chanh
leo tim. Pa tim duoc cac thong s6 thich hop cho qua trinh thily phan ctia enzyme: nong do enzyme 0,5%; pH
4,5 - 5,0; thoi gian 120 phut, nhiét do 45°C - 50°C, t6¢ do khudy 150 vong/phut. O didu kieén nay, phuong
phap stt dung enzyme cho san luong pectin dat 3,6 g/100 g nguyén liéu, cao hon 27,65% so véi phuong phap

héa hoc.

Tu khéa: Pectin, vé chanh leo tim, enzyme, Celluclast® 1,5L.

1. AT VAN BE

Pectin duoc xem la mot trong nhitng phu gia
thuc phdm an toan va duoc tng dung nhiéu nhat
(May, 1990). Cac nghién ctru da chi ra tac dung co loi
clia pectin dén sttc khde con nguoi nhu gidm ham
lwong duong va cholesterol, diac biét 1a hoat tinh
chong ung thu. Theo s6 lieu théng ké nam 2016,
téng tiéu thu pectin trén toan cau la khoang 60.000
t4n/nam voi ti 1é tang truong 6%. O' My hang nam san
xuat 2.500 tdn pectin bot, trong d6 khoang 80% la
pectin tir cam chanh, con lai la tir tao.

O Viet Nam cac cong trinh nghién ctru chiét tach
pectin ttr cac loai vé qua méi chi mang tinh chat tham
do, tir nhitng ngudén nguyén liéu chua c6 tinh tap
trung nén chua cé san phdm pectin thwong mai,
luong pectin duoc st dung trong nudéce van phai nhap
khéu véi s6 luong 16n. Trong nuéc, cac cong trinh
nghién ctru chiét xuat pectin tir vé qua chd yéu bing
axit, chua cé cong trinh nao st dung enzyme trong
tach chiét pectin. Phuong phap st dung axit dé tach
chiét pectin c6 mot s6 nhuoc diém nhu thoi gian
chiét xuat dai, nhiet do chiét cao dé gay bién tinh
pectin déng thoi gay 6 nhiém méi truong. Phuong
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phap st dung enzyme cho tach chiét pectin da duogc
thdy an toan cho moi truong va tiéu hao ngudn nang
luong thap do qua trinh chiét xuat dugc thuc hién &
nhiét do trung binh (Zapata, 2009). Mot vai nha
nghién ctu da st dung enzyme cellulases,
hemicellulases, polygaracturonases va mot so loai
hén hop enzyme cho tach chiét pectin (Contreras-
Esquivel, 2006; Min, 2011). Enzyme cellulase cé tac
dung thiy phan cellulo trén thanh t€ bao va giai
phong pectin. Enzyme polygalacturonase da duoc st
dung dé chiét xudt pectin tir ba tao va le. Hiéu suat
chiét pectin trén ba tdo va lé cao hon 20% dén 40% so
voi phuong phap st dung hoéa chit. Zapata va cong
su (2009) da nghién ctru st dung enzyme PPase-SE
cho tach chiét pectin tir vo chanh, san luong pectin
thu duoc cao dat 5,5 g/100g vo tuoi, twong duong voi
28g/100 g vo kho. Hay nghién cttu gan day Juliana
Vasco-Correa va cong sy nam 2017 da tach chiét
pectin tit vo chanh leo vang st dung enzyme
protopectinase- SE va so sanh voi phuong phap hoa
hoc truyén thong, két qua cho thdy san luong pectin
dat 17- 26g/100 g v6 kho, cao hon 40% so v6i tach
chiét bang phuong phap hoa hoc (Juliana Vasco-
Correa, 2017). Trén co s& cac thong tin trong va
ngoai nudc, trong nghién ctu nay, da tién hanh
nghién ctu lua chon enzyme va anh huéng ctia mot
s6 yéu to trong qua trinh thiy phan ctia enzyme (ty
lé enzyme, nhiét d0, thoi gian thily phan, pH dich
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quad) dén ham luong thu hdi pectin chiét xuat tir vo
qua chanh leo tuoi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

2.11. Déi trong

Vé chanh leo tim do Céng ty C6 phan Thuc
phdm xuat khdu Dong Giao tai Tam Diép, Ninh Binh
cung cap. Thoi gian cung cip 5/2020 - 1/2021.
Nguyen liéu sau khi tach dich qua duwoc dua ngay vé
phong thi nghiém.

2.1.2. Hod chat

- Ché phim enzyme Viscozyme®L (Novozymes,
Dan Mach): duoc san xuat tir ndm A. aculeatus. Hoat
tinh 100 FBG/g (FBG - Fungal Beta-Glucanase
Units), enzyme hoat dong & pH 3,3 - 5,5, nhiét d¢ 25 -
55°C.

- Ché phim enzyme Celluclast® 1,5L
(Novozymes, Pan Mach): duoc sdn xudt tir niam
Trichoderma reesi. Hoat tinh ctia ché phdm 1a 700
EGU/g (EGU - Beta-glucanase Units). Enzyme hoat
dong & pH 4,5 - 6,0 nhiét do 40 - 60°C.

- Hoéa chat khac nhu: aceton, ethanol, hexan
(Sigma-Aldrich, My)... déu dat tiéu chuén ding trong
phan tich; cac héa chat duogc giit & 4°C khoang 1 gio
truoc khi tién hanh thi nghiém.

2.2. Phuong phap nghién ctru

2.2.1. Nghién cuu lua chon loai enzyme thich
hop cho trich Iy pectin

Ché phim enzyme duoc lua chon cho thi
nghiém nay 1a Celluclast 1,5L va ché pham
Viscozyme L. V& chanh leo tim duoc rira sach, cit
miéng 3 cm - 5 cm, sau do duoc xtt Iy voi chlorine 150
ppm, pH = 6, thoi gian 6-8 phut. Xay nhuyén, can 100
g vO qua/mau hoa voi 200 ml dung dich dém sodium
citrate (25 mmol/L; pH 5.2). Sau d6 bd sung ché
phdm enzyme (Celluclast 1,5L, enzyme Viscozyme)
voi nong do 0,25%. Hon hop duoc khudy bing may
khudy cho dén khi déng nhat. Qua trinh thiy phan
ctia enzyme duoc thyc hién & diéu kién nhiet do
40°C, pH 5,0, toc do khudy 120 vong/phuat, thoi gian
thity phan 60 phut. Sau d6, mau duoc gia nhiét &
90°C trong 10 phut dé bat hoat enzyme. Thu hoi
pectin bang cach, loc hén dich so bo qua vai man 5
16p, thu dich loc, loai ba loc. Dich loc tiép tuc dwoc ly
tam & 7000 vong/phut trong 15 phut dé loai phan cin
nho con xo6t lai. Dich ndi chita pectin duogc bd sung
ethanol theo ti & 1:3 (v/¥), ddo déu, qua trinh taa
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pectin & nhiét do¢ 4°C, thoi gian khoang 4 gio, sau do
tién hanh ly tam & 4500 vong/phut trong 15 phut dé
thu t@ia pectin. Rtta va thu tGa pectin bing ethanol
duoc 1ap lai 1an 2. Taa pectin duoc say kho & nhiét do
65°C dén do am khoang 7%. Xac dinh lwong pectin
thu duoc tng voi mdi loai enzyme khac nhau. Thi
nghiém 14p lai 3 1an, két qua 14y gia tri trung binh ctia
3 lan thi nghiém.

* Ham luong ctia pectin titr vo qua duoc xac dinh
1a s6 gam san phdm thu duoc trén s6 gam mau dem
phan tich (%):

Khéi lwong san pham thu duge (g)

Ham lwong pectin (%) = x 100%

Khéi lrong méu dem chiét (g)

2.2.2. Khdo sat anh hudng cta mot so yéu té dén
kha nang thu hoi ham Iuong pectin tir vé chanh leo
tim bang str dung enzyme

V6 chanh leo tim dugc rita sach, cit miéng 3-5
cm, sau d6 duoc xt Iy voi chlorine 150 ppm, pH = 6,
thoi gian 6-8 phut, sau do duoc xay nhuyén. Moi
phuong an thit nghiém duoc tién hanh véi 100 g vo
qua/mau hoa voi 200 ml dung dich dém sodium
citrate (25 mmol/L; pH 5,2). Cac tht nghiém duoc
khao sat véi 4 ndng do enzyme (0,25, 0,5, 1,0, 1,5)%, 4
toc do khudy (120, 150, 180, 220) vong/phut, 5 gia tri
pH (4,0; 4,5, 5,0, 5,5 va 6,0), 6 gia tri nhiét do (35, 40,
45, 50, 55 va 60)°C; 4 moc thoi gian (60, 120, 180 va
240) phut. Sau thoi gian trén, mau duoc gia nhiét &
90°C trong 10 phut dé bat hoat enzyme. Thu hoi
pectin bang cach, loc hén dich so bo qua vai man 5
16p, thu dich loc, loai ba loc. Dich loc tiép tuc duoc ly
tam & 7000 vong/phut trong 15 phut dé loai phan cin
nho con xo6t lai. Dich ndi chita pectin dugc bd sung
ethanol theo ti 1¢ 1:3 (v/v), ddo déu, qua trinh ta
pectin ¢ nhiét @6 4°C, thoi gian khoang 4 gio, sau do
tién hanh ly tam & 4500 vong/phut trong 15 phut dé
thu tda pectin. Rira va thu tta pectin bang ethanol
duoc 1ap lai lan 2. Tta pectin duoc say kho & nhiet do
65°C dén do 4m khoang 7%. Xac dinh luong pectin
thu duoc tmg véi moi thuc nghiém khac nhau. Thi
nghiém 1ap lai 3 1an, két qua 14y gia tri trung binh ctia
3 lan thi nghiém.

2.3. So sanh cac phuong phép trich ly
Trong phan nay, tién hanh danh gia hiéu qua
trich ly pectin ctia phuong phap enzyme va axit:

(1) Phuong phap st dung ché phdm enzyme
thich hop vira tim duoc cho trich ly pectin. Tién hanh
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twong tu nhu muc 2.2.2, chi khic 1a qua trinh thay
phan cta enzyme duoc thuc hién & néng do enzyme;
diéu kién toc do khudy; nhiét do; pH; thoi gian thay
phan thich hop vira tim duoc. Sau do, xac dinh luong
pectin thu duoc. Thi nghiém lap lai 3 1an, két qua ldy
gi4 tri trung binh ctia 3 14n thi nghiém.

() St dung axit HCl 0,1M: tién hanh theo
phuong phap cua Gusek va cong su (2006) cé cai
tién: Vo chanh leo tim duoc rira sach, cit miéng 3-5
cm, sau do duoc xt ly voi chlorine 150 ppm, pH = 6,
thoi gian 6-8 phut. Xay nhuyén, can 100 g vo
qua/mau, bé sung 300 ml nudc cit. Diéu chinh hdn
dich dén pH = 2 bang HCl 0,1M. Dun hén dich &
nhiét do 90°C trong 45 phut, khudy nhe. Thu hoi
pectin bang cach loc hdn dich so bd qua vai man 5
16p, thu dich loc, loai ba loc. Dich loc tiép tuc duwoc ly
tam & 7000 vong/phut trong 15 phut dé loai phan
can. Dich ndi chua pectin dugc bo sung ethanol theo
ti le 1:3 (v/v), dao déu, qua trinh taa pectin & nhiét
do phong, thoi gian khoang 12 gio, tiép do tién hanh
ly tam & 4500 vong/phut trong 15 phat dé thu tda
pectin. Rira va thu tiia pectin bang ethanol duoc lap
lai 1an 2. Pectin duoc siy kho & nhiét do 65°C dén
khoi luong khong déi. Panh gid luong pectin thu
duoc. Thi nghiém lap lai 3 lan, két qua ldy gia tri
trung binh ctia 3 lan thi nghiém.

2.4. Phuong phép thong ke
S6 liéu thuc nghiém duoc xt Iy theo Anova
3. KET QUA VA THAO LUAN

3.1. Nghién ctru Iira chon loai enzyme thich hop
cho trich ly pectin

0

Hinh 2. Nguyén liéu vé chanh leo tim cho
tach chiét pectin

Két qua & hinh 1 cho thay, ham luong pectin thu

duoc cao nhit & mau xit ly véi ché phdm enzyme

Celluclast 1,5L dat 2,85 g, st dung ché phim
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Xt Iy v6 chanh leo tim bang enzyme la mot
buéc quan trong trong qua trinh thu nhan pectin.
Theo Duran-Aranguren D va cong su (2019) nghién
ctru thanh phan héa hoc vé chanh leo tim cho thay
ham luong cellulose, hemicellulose va pectin kha cao
so vé6i cac loai vé qua khac. Ham luwong mot s6 chat
theo khéi luwong chat kho 1a cellulose chiém 34,1%,
hemicellulose 1a 20,4% va pectin 14,9% (Duran-
Aranguren D va cong su., 2019). Trong vo chanh leo
tim, pectin c6 hai dang pectin hoa tan va pectin
khong hoa tan goi la protopectin. Pectin hoa tan chua
yéu c6 trong dich té€ bao. Protopectin & trong mang
té bao va gian bao va ching thuong lien két véi
cellulose dé tao thanh pectinocellulose. Muc dich
chit yéu ctia viec st dung enzyme Celluclast va
Viscozyme L la thay phan cellulose, hemicellulose va
pectinocellulose trong thanh té bao thuc vat tir do
giai phong pectin. P& lua chon loai enzyme thich hop
cho qua trinh trich ly pectin tir vo chanh leo tim, thi
nghiém duoc tién hanh véi hai loai ché phdm enzyme
Celluclast 1,5L va enzyme Viscozyme L nhu miéu ta
& muc 2.2.1. Két qua duoc trinh bay & hinh 1.

252

2,85
7
: l

Cellulast 1.5L

gnguyén liéu)
—

Ham luong pectin

ViscozymeL

(/10

Hinh 1. Nghién ciru lza chon loai enzyme thich hop
cho trich ly pectin

Cellulase 1.5L

Viscozyme L

Hinh 3. Pectin thu dugc khi xit Iy véi ché phdm
Celluclast 1,5L va Viscozyme L

Viscozyme L cho san luong pectin thap hon dat 2,52

g. Két qua ctia chung toi ciing phu hop véi két qua

cua Olga G. Shkodina, 1998, tac gia da st dung axit
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HCI 0,1M va 3 ché phdm enzyme dé tach chiét pectin
tt bi ngd (cellulose tir ZTrichoderma viride,
hemicellulose tir A. nigerva phitc hop glycosidase tir
Xanthomonas campestris). Két qua cho thay st dung
enzyme Celluclast cho san luong pectin cao nhat véi
ham luong polygalacturonic acid (PGA) 1a 39%, ti€p
dén 1a hemicellulose va glycoside, thap nhat la axit
HCI 0,1M. Tt két qua nghién ctru nay da lwa chon
ché pham Celluclast 1,5L cho cac nghién ctru tiép
theo.

3.2. Anh huéng ctia néng do enzyme

Phan tng enzyme la phan tng thuin nghich,
phu thuoc vao nhiéu yéu t6, trong d6 noéng do
enzyme c6 anh hudéng quan trong téi kha nang phan
giadi co chat clia enzyme. Dé xac dinh duwoc noéng do
ché phdm enzyme Celluclast 1,5L thich hop cho trich
ly pectin tir v6 chanh leo tim, thi nghiém duoc tién
hanh véi cac ndéng dd enzyme khac nhau: 0,25%;
0,50%; 1,00% va 1,50%. Két qua duoc trinh bay & bang
1.

Bang 1. Anh huéng ciia nong do enzyme bé sung dén

ham lurong pectin thu duoc
Nong do Ham luong pectin
Celluclast 1,5L (g/100 g nguyén
(%) lieu)
0,25 2,82 +0,12P
0,50 3,15+0,1022
1,00 3,224+0,125*
1,50 3,27+0,242

Celllast 1%

Celhulast 0,25% fdhﬂast 0.5%

Hinh 4. Khio sat cac néng d6 enzyme Celluclast 1,5L
cho tach chiét pectin

Két qua & bang 1 va hinh 4 cho thdy, ham luong
pectin thu duoc tng voi cac mirc néng d6 enzyme.
Trong khoang néng do enzyme tir 0,25 - 1,50%, ham
lwong pectin tang tur 2,82 - 3,27 g. Han luong pectin
ting theo muc ting nong do enzyme, tuy nhién khi
tang nong d6 enzyme tir 1,0 -1,5% thi luong pectin thu
duwoc c¢6 tang nhung khong cé y nghia thong ke &
mutc a = 0,05. Diéu nay duoc giai thich 13 do khi ting
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nong do enzyme thi s6 phan tir enzyme trén mot don
vi dién tich tang, do d6 chung sé xdc tac phan cat
duoc nhiéu liéen két glycoside hon. Tuy nhién, khi
dén mot nong do nao d6 di dé enzyme phan cit hau
hét lien két glycoside, néu ti€p tuc ting lwong
enzyme sé thira. Vi vay, da chon 0,50% la ty 1é thich
hop nhat cho cac nghién cttu tiép theo.

3.3. Anh huéng ctia téc d6 khudy

Trong qua trinh thdy phan cfia enzyme, toc do
khudy la mét trong nhitng yéu t6 anh huéng dén
hiéu qua trich ly pectin tir vé6 qua. Do vay, dé xac
dinh toc do khuay thich hop cho qua trinh xtt ly v
qua chanh leo tim bing ché phdm enzyme Celluclast
1,5L, thi nghiém duoc tién hanh véi cac toc do khudy
khac nhau: 120 vong/ phat, 150 vong/ phut, 180
vong/ phut va 220 vong/ phut. Két qua duoc trinh

bay & hinh 5.

33 5
. 4 313 324 3,38

33

3

' 13

1

0.5

0
120 130 1 120

§0

suyen lieu)

Ham luvong pectin
1

(2/100gng

Toc d6 khuay (vong/phut)

Hinh 5. Anh huéng ctia téc d6 khudy dén ham luong
pectin

Két qua & hinh 5 cho thdy & toc do khuay 120
vong/phut, ham luong pectin thu dwoc thdp nhat.
Khi tang t6c do khuay len 150 vong/phut, luong
pectin gia tang ro rét, dat 3,24 g. Toc do khudy ting
tr 180 - 220 vong/phut, san lugng pectin chi ting
nhe. Tir két qua nay, da lua chon téc do khudy 150
vong/phut cho cac thi nghiém tiép theo. Két qua
nghién ctu nay ciing phu hop véi Juliana Vasco-
Correa va cOng su nam 2017 da tach chié€t pectin tir
vo chanh leo vang, tac gia da cho thay, vi dung dich
trich ly c6 dac tinh nhay nhot nén trong cac thong s6
trich ly thi van téc khudy c6 anh hudng nhiéu dén
thu nhan ham luong pectin. San lwong t6t nhat thu
duoc khi st dung enzyme trich ly protopectinase - SE
30U/ml & pH 3 va nhiét do 37°C, thoi gian thiy phan
120 phut voi van téc khuay 150 vong/phut (Juliana
Vasco-Correa, 2017).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2021
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3.4. Anh hudng ciéia pH trong qua trinh thiy
phan clia enzyme

Su thay d6i pH anh huong nhiéu dén hoat tinh
enzyme. Moi enzyme chi hoat ddng manh nhat & mot
pH xac dinh, goi 1a pH t6i vu. Khi pH qua cao hay
qua thap déu anh hudng dén hieéu suit thiy phan caa
enzyme. Vi vay, viéc xac dinh pH thich hop cho qua
trinh thty phan ctia enzyme dat hiéu qua cao 13 can
thiét. Két qua nghién cttu anh hudng cta pH trong
qua trinh thiy phan clia enzyme dén thu nhan pectin
ttr vo chanh leo duoc thé hién & bang 2.

Bang 2. Anh huéng ctia pH trong qué trinh thiy
phan ctia enzyme dén luong pectin

pH Ham luong pectin (g/100 g
nguyén liéu)

4,0 3,11+ 0,1¢

4,5 3,31+0,08?

5,0 3,28+0,052

5,5 3,17+0,073*>¢

6,0 3,15+0,07"¢

Két qua & bang 2 cho thdy khi pH dich qua la
4,0, ham luong pectin thu dwoc khong cao, dat 3,11 g.
Khi ting pH dich qua tir 4,5 - 5,0 ham lwong pectin
tang 3,31 g va 3,28 g. Tuy nhién khi ting pH lén 5,5 -
6,0 thi ham luong pectin cé xu huéng giam mot chut.
Diéu nay c6 thé, trong vdo chanh leo tim con co
nhitng hoat chat khac da anh huéng dén su hoat
dong cia enzyme. Nhu vay doi véi nguyén lieu vo
chanh leo tim, enzyme Celluclast 1,5L hoat dong tot
nhat & pH 1a 4,5 - 5,0. Gia tri nay phu hop véi tai lieu
ky thuat do hang Novozym cung c4p (Celluclast 1,5L;
Novozym, 2001).

3.5. Anh huong nhiét @6 thiy phan cia enzyme

Bang 3. Anh huong nhiét @6 thiy phan cia enzyme
dén ham luwong pectin thu duoc

Nhiét 36 | Ham luong pectin (g/100
(C) g nguyén liéu)
35 3,12+0,061
40 3,27+0,07bed
45 3,41+0,11®
50 3,45+0,078°
55 3,30:£0,0722¢
60 3,21+0,12°

Trong hau hét cac phan tng héa hoc, khi nhiét
do tang sé lam tang van toc cda phan tng va hoat
tinh enzyme, tuy nhién dén nhiét do toi han sé lam
bién tinh protein, bat hoat enzyme va phan tmg thay

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2021

phén bi ngting lai. Theo tai liéu ctia hang Novozyme
cung cap, ché phdm enzyme Celluclast hoat dong &
dai nhiét do tir 40 - 60°C (www.ncbe. eading.ac.uk/
aterials/enzymes/celluclast.html). Trong nghién ctu
nay, dé xac dinh nhiét do thich hop cho enzyme hoat
dong t6i vu, da tién hanh khao sat dai nhiét do tir 35-
60°C. Két qua duoc trinh bay & bang 3.

Két qua & bang 3 cho thdy, nhiét do c6 anh
hudng dén ham luong trich ly pectin tit vo chanh leo
tim. Luong pectin tang dan tir nhiét do 35- 50°C va
giam dan khi nhiét do tang cao hon. O nhiét do 45°C-
50°C, ham luong trich ly pectin dat cao nhatla 3,41 g
va 3,45 g, & nhiét d0 nay enzyme Celluclast hoat
dong t6i uvu nén kha ning phan cét cellulo manh,
luong pectin thoat ra nhiéu. Tuy nhién khi ting nhiét
do lén 55°C-60°C thi lwong pectin gidm xuéng con 3,3
g va 3,21 g/100 g nguyeén liéu. Diéu nay c6 thé duoc
giai thich 1a & nhiét do cao enzyme bi mat hoat tinh
mot phan, trong khi do & nhiét do thap enzyme chua
duoc hoat héa dan dén hiéu suat thu héi thap. Két
qua nay ciing phu hop voi két qua cta tac gia S.q.
Liew (2015) va cong su khi tng dung enzyme
Celluclast 1,5L dé nang cao hiéu suit trich ly pectin
tir vé qua chanh leo.

3.6. Anh huéng cia thoi gian thily phan cia
enzyme dén ham leong pectin

Thoi gian 12 mét trong nhiing yéu t6 anh huéng
nhiéu dén qua trinh thuy phan cta enzyme. Dé lua
chon thoi gian thich hop cho ham lugng trich ly
pectin cao, tién hanh thi nghiém & cac khoang thoi
gian khac nhau: 60, 120, 180 va 240 phut; nong do
enzyme 0,5%, nhiét do 50°C, pH 4,5, toc do khudy 150
vong/phut. Két qua duoc trinh bay & bang 4.

Béng 4. Anh huéng clia thoi gian thily phan ciia

enzyme dén ham hrong pectin
Thoi gian Ham luong pectin
(phut) (g/100 g nguyén lieu)
60 3,41+0,078°
120 3,62+0,1?
180 3,65+0,122
240 3,66+0,16°

Két qua & bang 4 cho thdy thoi gian c6 anh
huéng téi ham lwong pectin thu duoc. O thoi gian 60
phut cho hiéu qua thiy phan cta enzyme thdp. Khi
tang thoi gian 1én 120 phut, lwong pectin ting cao dat
3,62 g. Tuy nhién, tang thoi gian thiy phan lén 180-
240 phuat thi ham luong pectin khong ting dang ké.
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biéu nay co thé thay rang hiéu suat ctia qua trinh bi
chi phai boi thoi gian thity phan, véi thoi gian ngan 1a
khong du dé enzyme hoat dong, do vay hiéu sudt
thity phan thap. Thoi gian cang nhiéu thi enzyme tiép
Xdc voi co chat cang nhiéu, dén giai doan co chat
khong con thi thoi gian kéo dai khong cé tac dung.
Tur két qua nay, da lra chon khoang thoi gian 120
phut la thoi gian thich hop cho qua trinh thiy phéan
cla enzyme.

3.7. So sanh hiéu qua trich ly pectin clia phuong
phap enzyme va héa hoc

Trong phan nay, da tién hanh danh gia hiéu qua
trich ly pectin ctia hai phuwong phap: (1) stt dung ché
phdm enzyme Celluclast 1,51, (2) st dung axit HCI
0,1M, két qua duoc thé hién & hinh 6.

3.6
4 ' Z‘Sl
3
1 '

Sudung che ph::lm St dung HC10,1M

mzym ‘*"’“f‘fi\ﬁdii&)lmp trichly

Hinh 6. Panh gia hiéu qua trich ly pectin cia phurong
phap enzyme va hoa hoc

Ham luong pectin
(2/100g nguyén liéu)

wen:

Hinh 7. Cong doan tlia pectin bang ethanol ctia
phuong phap st dung axit HC1 0,1M va enzym
Celluclast 1,5L
4. KET LUAN

ba x4c dinh duoc loai ché phdm enzyme va mot
s6 thong s6 thich hop cho qua trinh thay phan cta
enzyme gom:

+ Da lua chon ché phdm enzyme Celluclast 1,5L
1a thich hop cho gia ting ham luong trich ly pectin tir
v6 chanh leo tim.
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Hiéu qua trich ly ctia hai phwong phap da duoc
so sanh. Két qua & hinh 6 cho thay: phuong phap sit
dung ché phdm enzyme Celluclast 1,5L cho ham
luong pectin cao nhat dat 3,60 g; st dung axit HCI
0,1M cho ham luong pectin dat 2,82 g. Két qua thi
nghiém cho thay, st dung enzyme da thu nhan lwong
pectin cao hon 27,65% so v6i phuong phap hoa hoc.
Két qua cta chung t6i cing phu hop véi két qua
nghién cttu cta Juliana Vasco-Correa va cong sy nam
2017 da tach chiét pectin tir vé chanh leo vang st
dung enzyme protopectinase- SE va so sanh véi
phuong phap héa hoc truyén thong, két qua cho thay
san luong pectin dat 17- 26 g/100 g vo kho, cao hon
40% so voi tach chiét bang phuong phap hoa hoc.

Ttr hinh 6 c6 thé thay rang, phuong phap truyén
théng st dung mot s6 loai héa chat nhu axit
hydrochloric, axit nitric, axit oxalic, axit phosphoric,
axit sulfuric... d€ chiét xuat pectin dua trén su thiy
phan axit, phuong phap nay doi hoi diéu kién nhiét
d6 cao (>80°C), thoi gian dai cho qua trinh trich ly va
thai ra moi truong dong chat thai nguy hai. Do vay,
két qua thu duoc 1a thanh cong ctia dé tai, phuong
phap st dung enzyme 1a xu huéng méi dé thu duoc
san luong pectin cao, tieu hao ngudn niang luong
thap do qua trinh chiét xuit duoc thuc hién & nhiét
do trung binh, dong thoi an toan cho con ngudi va
moi treong sinh thai.

Hinh 8. San phdm pectin sau tia ethanol ctia
phuong phap st dung axit HC1 0,1M va enzym
Celluclast 1,5L

+ Da xac dinh duoc cac thong s6 thich hop cho
qua trinh trich ly pectin bang enzyme Celluclast 1,5L:

- Nong do enzyme Celluclast 1,5L thich hop la
0,5%.

-Toc do khudy 150 vong/phut.

- pH thich hop cho ché phdm enzyme Celluclast
1,5L hoat dong 1a 4,5-5,0.
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- Nhiét d6 thay phan ctia enzyme trong khoang
45°C - 50°C.

- Thoi gian thily phan 120 phut.

O diéu kién t6i uu nay, phuong phap st dung
enzyme cho san luong pectin dat 3,6 g/100 g nguyén
liéu, cao hon 27,65% so v6i phuong phap hoéa hoc.
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STUDY ON USING ENZYMES FOR EXTRACTING PECTIN FROM PURPLE PASSION FRUIT PEELS
Nguyen Thi Hong Ha, Nguyen Ngoc Huyen, Nguyen Thi Huong Tra,

Vu Thu Diem, Do Thi Thu Hien, Le Khanh Linh

Summary

Pectin is a safe and bioavailable food additive which structure is heterogeneous, straight-chain
polysaccharide, and methyl derivatives of pectic acid. Compared to other polysaccarits, pectin has more
benefits such as temperature and acid stability, gel elasticity and rigidity adjustment, high transparency,
good taste release. It is presently used in food, medicine and other industries as a thickener, stabilizer,
thickener, emulsifier, and gelling agent. This report presents the results of using enzymes to extract pectin
from purple passion fruit peels. In some tests of inoculant enzymes (Celluclast® 1,5L and Viscozyme®),
Celluclast® 1,5L was selected as a suitable enzyme for hydrolysis process to recover the pectin content
from purple passion fruit peels. Likewises, a parameter for enzyme hydrolysis is found: Enzyme proportion
0.5%; pH 4.5 - 5.0; time for 120 minutes, temperature at 45°C - 50°C, speed 150 rpm. In this condition, the
method using enzymes yielded pectin results in 3.6 g/100 g of raw material, which is 27.65% higher than the

chemical method.

Keywords: Pectin, purple passion fruit peels, enzyme, Celluclast® 1,5L.
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