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TOM TAT

Nghién curu kha nang thuy phdn pectin trong nuoc cam (Citrus sinensis) boi
enzyme pectinase thong qua hiéu sudt thu héi dich qua dwoc quan tam trong
nghién curu. Ché phcfm enzyme pectinase thé hién hoat tinh t6i wu & nhiét do
40°C, pH 4,5, nong do enzyme pectinase bé sung vao dich qua la 0,2% va
thoi gian thity phan 30 phit, hiéu sudt thu héi dich quda la cao nhat trong diéu
kién nghién cuu (92,86%).

Tir khoa: pectinase, thiy phan, pectin, nudc cam.

ABSTRACT

Research on the hydrolysis of pectin in orange juice (Citrus sinensis) by
pectinase enzyme through fruit juice recovery performance is of interest in the
study. The pectinase enzyme preparation exhibits optimal activity at pH 4.5
and temperature 40°C, the concentration of pectinase enzyme added to the
orange juice of 0.2% and the hydrolysis time of 30 minutes, recovery efficiency
was the highest in the study conditions (92,86%).
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1. GIOI THIEU huyén Tam Binh (hon 3.300 ha), huyén Viing
Liém (hon 2.800 ha) (B4o Sai Gon Giai phong

Cam sanh (Citrus sinensis) 1 giong cay dién tir ngay 17 thing 2 nim 2023)

an qua thudc chi cam chanh, thich hop v&i

Cam sanh la mét loai qua c6 mui duoc sur
dung chu yéu dé an tuoi va san xuat d6 udng.
Trung binh trong mot trai cam (100 g) chira nude
87,6 g, protein 0,91 g, carbohydrate 11,04 g,
chit x0 0,3 g, chit béo 0,15 g, vitamin C 59,1
mg va cung cip 52 kcal (Nguyén Hoang Béo
Duy, 2021). Trong d6, ham lwong pectin chiém

nhiéu loai dat tréng. Cam sanh la mot loai trai
cay giau dinh dudng va c6 gia tri kinh té cao,
dugc trong pho bién ¢ ving dong bang song
Cuu Long (BBSCL), Vi¢t Nam. Hién, toan tinh
Vinh Long ¢6 hon 17.000 ha cam sanh, tang gan
3.000 ha so nam 2020. Cam sanh dugc trong

nhiéu nhét tai huyén Tra On (gan 10.000 ha),

! Truong DPai hoc Cliu Long
* Nowoi chiu trach nhiém vé bai viét: Tran Ngoc
Diép (Email: tranngocdiep@mku.edu.vn)
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khang 0,5 - 3,5%, thanh phan pectin lam giam
hiéu suét thu hoi dich qua. pé nang cao hi¢u
sudt thu hdi dich qua, viéc sir dung enzyme
pectinase thuy phan pectin can dugc quan
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tam. C6 nhiéu nghién ctu str dung enzyme
pectinase phuc vu cho muc dich nay. Enzyme
pectinase thuoc nhom enzyme thiy phan. No
stir dung co chit 12 pectin va san pham sau khi
thuy phan Ia acid pectic va methanol.

Enzyme pectinase dugc st dung nhiéu
trong cong nghiép ché bién trai cdy nham muc
dich gia tang hiéu suat thu hoéi dich qua, cai
thién chét lugng dich qua va c6 tac dung lam
trong (Nilay Demir va ctv, 2001), st dung
enzyme pectinase d¢ trich ly dich qua cia
méing cau xiém 1am hiéu suit trich ly gia ting
41% (Salmah Yusof, 1994), stt dung enzyme
pectinase dé xtr Iy dich qua thanh long rudt do
trong & Vinh Phuc thi hiéu suét thu hoi dich
dat 77,56% (Nguyén Thi Hanh va ctv, 2022),
mg dung ché phim enzyme pectinase dé khai
thac va thu hoi dich qua chanh leo ctia tinh Cao
Bang thi hi¢u suat thu hdi dich qua chanh leo
dat 89,04% (Lé Anh Tuan va Nguyén Vian Loi,
2023), nghién ctru st dung ché pham enzyme
pectinase nham nang cao hiéu suét thu hoi va
chat lugng dich qua trong qué trinh ché bién
rurgu vang man thi hiéu suat thu hoi dat 80,03%
(Nguyén Dtrc Hanh va ctv, 2024). Tir nhiing
nghién ctru trén da chirng minh viéc st dung
enzyme pectinase rat hiéu qua trong viéc nang
cao hiéu suat thu hoi dich qua.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Phuong tién thi nghiém

Cam sanh chin thuong mai dugc thu
hoach tai huyén Tam Binh, tinh Vinh Long,
van chuyén vé phong thi nghiém Hoa - Cong
nghé thue pham, Trudng Pai hoc Ctru Long.
Nguyén liéu cam dugc chon & d chin thu
hoach tir 28 — 32 tuan sau khi dau qua (Nguyén
Thi Tuyét Mai va ctv, 2005), dong déu vé kich
thude va mau sic, khong c6 dau hiéu hu hong.
Trong lugng trung binh khoang 200-250 gr/

qua. Dich qua c6 ham luong tong cht rin hoa

tan khoang 10%, acid tong s6 0,6%. Tach cha

lay dich quéa dung cho cac thi nghiém.
Enzyme pectinase durgc nudi va tinh ché

tir chiing Aspergillus niger cua Cong ty Angel,

Trung Qudc.

B g

zl. 2

Hinh 1: Qua cam sanh

2.2 Phwong phap thi nghiém

MGdi thi nghiém dugc bd tri hoan toan
ngau nhién véi 3 1an 1ap lai. SO lidu thu thap
dugc xtr 1y bang phan mém Microsoft Excel
va Statgraphics Centurion XVI.

Céc thi nghiém lan luot duge bd tri va
tién hanh nhu sau:

Thi nghiém 1: Khao sat anh hudng cua
nhiét d6 va pH dén kha nang thuy phan pectin
trong nudc cam boi enzyme pectinase

Nguyén li¢u cam da got vo dem tach
cha c6 chat kho ban dau 10%. Liy mdi mau
100 ml dich qua chinh pH tur 4,0; 4,5; 5,0 va
5,5 bang acid citric va NaOH, bo sung 0,25%
enzyme pectinase va dem thuy phan pectin ¢
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cac khoang nhiét do: 30; 40; 50 va 60°C trong
thoi gian 40 phut (Nguyén Dtrc Hanh va ctv,
2024). Sau do6 vo hoat enzyme pectinase O
90°C trong thoi gian 10 phut, sau d6 [am nguoi
nhanh. Tién hanh loc va xac dinh hiéu suét thu
héi dich qua.

Thi nghiém 2: Khao sat ndng d6 enzyme
pectinase va thoi gian thity phan dén kha ning
thuy phan pectin trong nudc cam boi enzyme
pectinase

Chuan bi miu giéng thi nghiém trén va
léy thong s6 nhiét do, pH tdi uu cta enzyme
pectinase tir thi nghiém 1. Sau d6 bo sung
enzyme pectinase theo céac ty 1€ 0,10; 0,15;
0,20 va 0,25% thuy phan trong khoang thoi
gian tir 10, 20, 30 va 40 phut. V6 hoat enzyme
pectinase ¢ 90°C trong thoi gian 10 phut, sau
do 1am ngudi nhanh (Salmah Yusof, 1994).
Tién hanh loc va xac dinh hi¢u suét thu hoi
dich qua.

2.3 Cac chi tiéu theo doi va phuong
phap phan tich

Céc chi tiéu theo doi cho cac thi nghi¢m
va phuong phap danh gid céc chi ti€éu duogc
thé hién ¢ bang 1.

Bang 1: Cac chi tiéu theo doi va phuong
phap phan tich
STT Chi tiéu
Hiéu suét thu|Céan dich qua thu duoc
héi dich qua. | trudc va sau khi thity phén.

Phwong phap

(Nguyén Thi Hanh va ctv, 2022)
3. KET QUA - THAO LUAN

3.1 Anh hwéng ciia nhiét do va pH dén
kha ning thiy phén pectin trong nuwéc cam
bdi enzyme pectinase

Anh huong cua nhiét do va pH dén hiéu
suat thuy phan pectin trong nuéc cam bang
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enzyme pectinase thong qua hiéu suét thu hoi
dich qua duogc trinh bay & bang 2.

Bang 2: Hiéu suét thu hdi dich qua (%)
sau qua trinh thiy phan pectin trong nuwdéc
cam bing enzyme pectinase ¢ nhiét do va
pH khac nhau

Hiéu suit thu hdi dich qua

(%)

4,0 77,56+0,10°

4,5 87,83+0,15¢
30

5,0 86,140,124

5,5 81,50+0,15°

4,0 84,52+0,10°

4,5 90,79-+0,10¢
40

5,0 88,46+0,15¢

5,5 84,53+0,15f

4,0 82,99+0,10b

4,5 89,76+0,12%
50

5,0 87,620,124

5,5 84,48+0,10°

4,0 76,32+0,10°

4,5 86,19+0,12¢
60

5,0 84,11+0,10°

5,5 81,91+0,15°

Cdc gid tri trong bdng la két qua trung
binh cua 3 lan lap lai

Cdc chir cai theo sau khac nhau trong
bang thé hién sw khdc biét y nghia thong ké
o muc 5%.

Két qua phén tich thong ké cho thiy hai
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nhan t6 nhiét do va pH (p,,<0,05) c6 su tuong
tac lan nhau. Hai nhan t6 nhiét d va pH c6 anh
huong dén hoat dong cua enzyme pectinase.
Két qua bang 2 cho thdy, & nhiét do 40°C hiéu
suat thu hdi dich qua cao nhat (90,79%) so v&i
cac muc con lai. Nhi¢t do c6 anh huong rat lén
dén phan tng cua enzyme. Tc d6 enzyme chi
tang dén mot gidi han nhiét do nhat dinh, vuot
qua gi6i han d6 tc dd enzyme s& giam va dan
dén murc triét tiéu (Nguyén Dirc Luong, 2004).
Vi vay, qua trinh thuy phan pectin trong nude
cam boi enzyme pectinase t6t nhat & nhiét do
40°C. Trong khi enzyme pectinase thuy phan
pectin trén co chit xoai cho lugng dich qua
thu hoi 13 cao nhat trong diéu kién khéo sat
(75ml/100g) & nhiét d6 40°C (Nguyén Minh
Phuong va ctv, 2011).

Bén canh nhiét do, pH cling anh huong
kha rd dén hiéu suat thu hdi sau qua trinh thity
phan, hiéu suét thu hdi cao nhat ¢ gia tri pH
4.5 va hiéu suét thu hdi giam ¢ cac pH con lai
(4,0; 5,0 va 5,5). Két qua thong ké (bang 2) cho
thay hoat dong thity phan ciia enzyme pectinase
trén co chat cam & pH 4,5 khac biét so vdi cac
pH con lai & mtc y nghia 5%. Nhu vay, pH 4,5
13 t6i wu cho qua trinh thuy phan vi hiéu suét
thu hoi dich qua cao nhat (90,79%).

Toém lai, sir dung enzyme pectinase dé
thuc hién qua trinh thuy phan pectin trong nudce
cam tot nhat 14 & didu kién nhiét do 40°C, pH
4,5 dé tiét kiém chi phi san xuét.

3.2 Anh hwéng ciia ndng do enzyme
pectinase va thoi gian thily phan dén kha
niang thiy phan pectin trong nuwéc cam béi
enzyme pectinase

Ngoai hai yéu t6 nhiét do va pH, hai
yéu t6 ndng do enzyme va thoi gian ciing cd
anh hudng rat 16n dén kha ning thuy phan
pectin trong nudc cam cua enzyme pectinase.
Vi vay, nghién ctru khao sat anh huong nong

d6 enzyme pectinase va thoi gian dén kha
nang thuiy phan pectin trong nudc cam dugc
thuc hién.

Anh huéng ctia ndng d6 enzyme va thoi
gian thity phan dén hi¢u suat thu hdi dich qua
khi thay phan pectin trong nudc cam bing
enzyme pectinase dugc trinh bay ¢ bang 3.

Bang 3: Hiéu suit thu hdi dich qua
(%) sau qua trinh thiy phan pectin trong
nuée cam bang enzyme pectinase ¢ nong dd
enzyme va thoi gian khac nhau

1:2;5;3 Thoi ,gian Hié}l suit }hu hoi
%) (phut) dich qua (%)
10 75,57+0,18¢
20 75,63%0,15
L 30 75,60+0,10°
40 75,60+0,18¢
10 76,20+0,16%
e 20 78,28+0,15¢
30 77,45+0+0,12,10°
40 78,37+0,15¢
10 78,38+0,18°
20 79,6240,16¢
= 30 92,86+0,10°¢
40 92,87+0,12¢
10 77,42+0,10b
e 20 79,71+0,00¢
30 92,87+0,12¢
40 92,89+0,12¢

Cdc gid tri trong bdng la két qua trung
binh ctia 3 lan Idp lai

Cac chir cai theo sau khac nhau trong
bang thé hién sw khdc biét Y nghia thong ké
o muc 5%.
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Trong diéu kién nong do co chét thich
hop, thi van téc phan tmg tuyén tinh véi ndng
d6 enzyme. Tuy nhién khi ndng do enzyme
tang dén mot gidi han, tdc dd phan ing khong
ting 1én nita (Nguyén Trong Can, 1998). Két
qua phan tich thong ké cho thiy hai nhan t6
ndng d¢ enzyme va thoi gian (p, ,<0,05) c6 su
tuong tac lan nhau. Dong thoi, nhan t6 nong
d6 (p<0,05) va nhén t thoi gian (p<0,05) cd
su khac biét y nghia thong ké & muc 5%. Hai
nhan t6 ndng d6 va thoi gian déu c6 anh huong
dén hoat dong cua pectinase. Két qua Bang 3
cho thay, & ndng do enzyme pectinase 0,2%
va thoi gian thuy phan 30 phat hiéu suét thu
hdi dich qua cao hon so voi cac muc con lai
(92,86%). Khi tang nong do 1én 0,25%, hiéu
sudt thu hdi dich qua sau qu4 trinh thily phan
khong c6 su khac biét vai 0,2%.

Déi voi anh huong cua nhan t6 thoi gian,
hiéu suat thu hoi dich qua sé ting theo thoi
gian, nhung dén mot thoi diém nhat dinh néu
tiép tuc ting thoi gian thi hiéu suat thu hdi
dich qua tang khong dang ké. Két qua nghién
ctru cho thay thoi gian thily phan cang dai,
hiéu qua thuy phan khong cao. Hiéu sut thu
hoi dich quéa co su khac biét & mic y nghia
thong ké 5% & cac mau. Mau thiy phan ¢ 30
phut, hiéu suat thu hdi dich qua 1a cao nhat
(92,86%). Trai lai, hiéu suat thu hoi dich qua
thap nhat khi tién hanh thity phan trong thoi
gian 10 phut.

Toém lai, khi sir dung enzyme pectinase
v6indng d6 0,2% trong thoi gian 30 phat, hidu
sut thu hoi dich qua cao nhét (92,86%) va dé
tiét kiém chi phi san xuat. Day 1a hiéu suat kha
cao so voi cac nghién cuu khac nhu sir dung
enzyme pectinase dé xtr 1y dich qua thanh long
ruot do tréng & Vinh Phuc thi hiéu suit thu hoi
dich dat 77,56% (Nguyén Thi Hanh va ctv,
2022), ing dung ché pham enzyme pectinase
dé khai thac va thu hdi dich qua chanh leo cta
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tinh Cao Bang thi hiéu suat thu hdi dich qua
chanh leo dat 89,04% (Lé& Anh Tuan va Nguyén
Van Loi, 2023), nghién ctru st dung ché phém
enzyme pectinase nham nang cao hiéu suat
thu hoi va chat luong dich qué trong qua trinh
ché bién ruou vang man thi hi¢u suit thu hoi
dat 80,03% (Nguyén Pirc Hanh va ctv, 2024).

4. KET LUAN

Nhiét d6 va pH tdi wu cho enzyme
pectinase hoat dong thuy phan pectin trong
nude cam 13 40°C va pH 4,5. Nong do enzyme
t6i wu cho qua trinh thuy phan pectin trong
nudc cam cua enzyme pectinase 1a 0,2% trong
thot gian 30 phut.
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