DOI: 10.31276/VIST.65(9).69-72

Khoa hoc Néng nghiép | Céng nghé sinh hoc trong néng nghiép, thlly san

Anh hwéng ctia xit 1j enzyme pectinase dén hiéu suat thu hoi
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Nguyén Thi Hanh’, Vii Thu Trang, Nguyén Vin Hung

Vién Cong nghé Sinh hoc va Cong nghé Thuc phcfm, Bai hoc Bach khoa Ha Ni, 1 Pai Cé Viét, phwong Bach Khoa, quan Hai Ba Trung, Ha Noi, Viét Nam

Ngay nhan bai 24/5/2022; ngay chuyén phan bién 27/5/2022; ngay nhan phan bién 15/6/2022; ngay chip nhan ding 20/6/2022

Tom tit:

Thanh long rudt do (Hylocereus polyrhizus) la cdy trong pho bién va mang lai lgi ich to 16n cua tinh Vinh Phic trong nhimg nam
gan day. Ngoai phuc vu nhu cau an tum, qua thanh long con dugc ché bién aé tao ra cac san pham da dang trén thi trweong. Muc
dich clia nghién ctru 12 xic dinh mot so thong 50 cong nghé co ban nham ning cao hi¢u suat thu hoi dich qua thanh long dé ché
bién cac san pham tiép theo. Trong qué thanh long, pectin (mét chit keo tu nhién dé giir thanh té bao ciing nhw cac té bao lai véi
nhau) ¢6 ham lugng kha I6m, lam thit qua c6 d§ nhét cao, dnh huwéng dén qua trinh trich ly dich qua. Nghién ciru da sir dung
enzyme pectinase dé thuy phén pectin nhiam giam d9 nhét, nang cao hiéu suit thu hoi dich qua. Két qua cho thay, khi xir Iy dich
qua thanh long bing ché phim enzyme Pectinex Ultra SP-L véi nong dd 0,6 g/kg dich qua, thoi gian 80 phit cho hiéu suat thu

hoi dich dat 77,56%.

Tir khéa: enzyme pectinase, hiéu suit thu hoi, Lap Thach, pectin, thanh long rudt do.

Chi 56 phén logi: 4.6

1. Dat van de

Thanh long 1 cy trong ban dia c6 ngudn gdc tir Mexico va
Nam M§. Thanh long ruét do tiém ning da tro thanh cay trong
miii nhon & nhiéu ving lanh thd vi gia tri dinh dudng ciing nhu
gi4 tri kinh té to 16n ma n6 mang lai [1]. Thanh long rudt do con
dugc chit y boi cac hgp chat chong 6xy hoa, hop chat khang sinh
va nhimg hop chét tiém nang chong lai cac bénh trén co thé nguoi.
Mot s nghién ciru con cho thiy kha nang han ché phan tan té bao
u 4c tinh va chdng ung thu ciia nhidu hop chét ton tai trong thanh
long rudt do [2].

Pectin 1a thanh phé‘m co nhiéu trong thanh long rudt do, gay kho
khin cho qua trinh ché bién nude qua, cu thé 1a trong qua trinh ép
va loc, dan dén hiéu suat trich ly dich qua thap, dich qua nhét va
duc nhidu. Ly do 1a pectin co tinh chat tao gel, khi qua co nhiéu
pectin thi khoi thit qua nghién s& c6 trang thai keo, dan dén hiéu
suat thu hoi dich qua khong cao. Vi véy, trong qué trinh ché bién
nudc qua nguoi ta thuong tim cach thuy phan pectin trudce, sau do
loc rdi ¢ dic [3].

Nghién ctru ndy nhim xéc dinh thanh phan dinh dudng cia
thanh long ru¢t do tréng tai Lap Thach, tinh Vinh Phuc va céac diéu
kién cong nghé xtr 1y enzyme pectinase bo sung trong qué trinh thu
nhan dich qua dén hiéu sudt thu hdi dich qua, tir do nang cao gia
tri kinh t& va cam quan cho cac san phim ché bién tir thanh long
rudt do trdng tai dia phuong nay ndi riéng, & Viét Nam noi chung.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Thanh long rudt do dugc thu hai tir huyén Lap Thach, tinh Vinh
Phuc vao thang 3-4 (vu he) va thang 9-10 (vu dong) ndm 2018.

*Tac gia lién hé: Email: hanh.nguyenthi@hust.edu.vn
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Qua dugc van chuyén vé phong thi nghiém ngay sau khi thu hai,
béo quan & 4°C khong qué 3 ngdy cho céc thi nghiém tiép theo [4];
dich qua duogc chuén bi dya trén quy trinh cua K.M. Herbach va cs
(2007) [5] nhu sau: Chon nhitng qua thanh long chin déu, khong hu
hong, dap nat, rira sach, dé rao. Tién hanh boc vo, léy phén thit qua.
Cha thit qua bang may cha dé loai hat va thu dich qua.

Enzyme pectinase: St dung enzyme thuong mai Pectinex Ultra
SP-L ¢6 ngudn goc tir nAm mdc Aspergillus niger do Hing Novo
(Thuy S¥) cung cap. Ché pham dang bot dugc bao quan ¢ nhiét do
4°C. Thanh phan chinh cta ché pham enzyme 14 polygalacturonase,
pectinesterase va pectin transeliminase voi do hoat dong 1a 26.000
PG/ml (hoat dong ctia polygalacturonase trén ml). Hi¢u qua ché
phém enzyme dat dugc 1 do hoat dong cia polygalacturonase trong
viéc tach chudi pectin va hoat dong clia pectinesterase trong qué
trinh thiy phan cac nhom methyl este ciia phan tir pectin. Diéu kién
phan ung t6i wu cla enzyme la pH 3,5-6,0 va nhi¢t do dudi 50°C.

2.2. Phwong phdp nghién ciru

Khdo sat mét s chi tiéu Iy hod ciia nguyén liéu: Qua thanh
long sau khi van chuyén vé phong thi nghiém dugc xac dinh mot
s6 chi tiéu vat ly nhu: khéi luong, kich thudc, mau sic vo qua
ddng thoi xac dinh ty 16 vo qua, thit qua, dich qua so véi tong khoi
luong qua. Dich qua sau khi ép duoc xac dinh mot s6 chi tiéu vét Iy
nhu: d6 4m, chét kho hoa tan téng s, duong téng s, duong khr,
protein, vitamin C, betacyanin, d§ pH va d¢ nhdt.

Khao sat anh hirong ciia xir [y enzyme pectinase dén hiéu sudt
thu hoi dich qua:
. Anh huéng cia nong do enzyme pectinase dén‘hiéu suat thu
hoi dich qua: Dich qua dugc di€u chinh v€ 13°Bx bang dung dich
siro duong saccarose 65°Bx va diéu chinh pH vé 4,5 bang axit
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Abstract:

Red dragon (Hylocereus polyrhizus) has been one of the main
cash crops of Vinh Phuc province in recent years. In addition to
its consumption as a fresh fruit, dragon can be processed into a
variety of commercial products. This research aims to determine
basic parameters to obtain the optimum dragon juice production
yield for further processing procedures. Pectin (“natural glue” acts
as a binding agent for the structure of cell walls as well as most
plant cells) in dragon, has a great effect on juice extraction due to
its capacity to increase flesh viscosity. The method applied in this
study is using enzyme pectinase to reduce viscosity and increase the
juice production yield. The results showed that the treatment of red
dragon with enzyme Pectinex Ultra SP-L with a concentration of 0.6
g/kg in 80 minutes and a production yield of 77.56%.

Keywords: enzyme pectinase, Lap Thach, pectin, production yield,
red dragon.

Classification number: 4.6

malic thyc pham, tién hanh bd sung enzyme pectinase véi cic
néng d6: 0,2, 0,4, 0,6, 0,8 va 1,0 g/kg dich qua trong thoi gian 60
phut & nhiét do moi truong (28-32°C). Mdi thi nghiém duoc lap lai
3 1an. Theo ddi cac chi tiéu: do nhét, ham luong chit kho hoa tan
tong sb, pH va hiéu suét thu hdi cua dich qua.

Anh hudng ciia thoi gian xir Iy enzyme pectinase dén hiéu suat
thu hoi dich qua: Dich qua dugc diéu chinh vé 13°Bx va lugng
enzyme bo sung theo két qua ctia thi nghiém trén. Khao sat 6 2 gia
tri pH 1a 4,5 va 5. Theo doi céc chi tiéu tiéu do nhét, ham luong
chat kho hoa tan, pH va hi¢u suat thu hoi dich qua trong thoi gian:
0, 20, 40, 60, 80, 100 phit. Moi thi nghiém dugc 18p lai 3 lan.

Phuong phdp phén tich: Hidu suat thu hdi dich qua dugc tinh
theo cong thiic sau:

Hiéu sudt thu hdi (%) = 1 x 100

I 0 I
trong d6 m: khoi lugng dich qua thu dugc (g); m: khoi lugng dich
qua ban dau (g).

D9 nhot cua dich qua dugc do bﬁng may do d§ nhét Brookfield

DV2T.

pH cua dich dugc do bang may do pH FP20 - Standard kit
(Mettler Toledo).
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Xac dinh ham luong chit kho hoa tan tong s6 ("Bx) bang khiic

xa ke Atago Model PAL-a (Code 3840).
~ Ham luong chat kho téng s dugc x4c dinh theo phuong phap

sdy dén khoi luong khong doi, protein xac dinh theo phuong phap
Kjeldahl, duong tong s6 xac dinh bang phuong phap thuy phan bang
axit, duong khur xac dinh béng phuong phap Graxianop; ham lugng
vitamin C xac dinh bang chat chi thi 2,6-diclophenolindophenol
[6].
3. Két qua va ban luan

3.1. Khdo sdt mét sé chi tiéu ciia nguyén liéu

Tién hanh danh gid mot so chi tiéu hoa 1y va hod hoc cua
nguyén li¢u. K&t qua thu dugc the hién ¢ bang 1 va 2.

Bang 1. Mot sé chi tiéu hoa ly cta qua thanh long ruét dé.

Chi tiéu Gia tri
Khéi lugng trung binh qua (g) 382,22+0,18
L (length) 12,88+0,1
Kich thudc (cm) :
D (diameter) 9,05+0,13
D¢ nhdt (cP) 152,6+4,24 151,3£1,09
pH 4,80£0,12 4,72+0,02
L (lightness) 16,65+0,83
Mau séic vo qua a (green-red) 23,8940,23
b (blue-yellow) 4,61+0,17
Thanh phén qué (tinh trén don vi 1 kg nguyén liéu):
Vo qua (%) 34,48+0,01
Thit qua (chira hat) (%) 65,52+0,01
Dich qua (% tinh theo thit qua) 96,88+0,01

Bang 2. Thanh phan héa hoc ctia qua thanh long ruét dé tinh theo
100 g thit qua twoi.

Chi tiéu Ham lwgng mua he Ham lwong mua dong
g am (%) 87,33£0,04 85,05+1,14

Dudng tong s6 (g) 9,95+0,05 9,60+0,01

Buong khur (g) 8.4240.56 8,1240,01

Protein (g) 1,64+0,01 1,12+0,01

Vitamin C (mg) 8,40:0,20 8,10£0,10

Chét kh hoa tan (Bx) 13,200,20 12,60+0,40
Betacyanin (mg) 36,81£1.86 32,70+0,19

Nhin chung theo mua, d§ 4m cua thanh long rudt do Vinh Phuc
thay d6i khong dang ké. Ham lugng duong tong, duong khir ciing
khong co su khac biét & rét, diéu nay cho ‘théy chat luong cua
qua thanh long rudt d6 Vinh Phuc twong d6i on dinh theo cac mua
trong nam.

Thanh long rudt do Vinh Phiic ¢6 ham lugng vitamin C khé
cao (8,4 mg/100 g thit qua nhung nhin chung vin thap hon thanh
long rudt tring (9,85 mg/100 g) va thap hon so véi nhimg loai qua
khac: tao (25,75-77,00 mg/100g), cam (8,87-67,36 mg/100 g) [7].

Ham lugng betacyanin trong qua thanh long ru¢t do Vinh Phuc
cao nhat vao mua he (36,81 mg/100 g thit qua tuoi). Betacyanin
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dang ngay cang dugc chi ¥ boi hoat tinh sinh hoc va ¢6 thé sir
dung nhu mot phu gia tao mau do dén do tim trong thuc phim
Trong y hoc né dugc sir dung nhu mot chit ¢ kha niang chong 6xy
hoa nén dugce su dung aé chéng 130 hoa, han ché sy suy gidm suc
daé khang, c6 tac dung lam bén thanh mach, chéng viém, han ché
sy phét trién cta céc té bao ung thu, tac dung chdng céc tia phong
xa [8]. Két qua vé ham luong betacyanin trong thanh long rudt do
ciing twong dong véi nghién ctru ciia V.T. Trang va cs (2020) [9].
Nhom téc gia niy ciing di nghién ctru dén su on dinh chat mau
betacyanin trong nudc ép thit qua, hudng t6i tmg dung ché bién
cac san pham tir thanh long rudt do Vinh Phic.

Céc chi tiéu khac ciing twong tu vdi nghién cuu ctia D.V. Tan
va cs (2014) [10] trén thanh long rudt do Vinh Phuc: qua thong
thuong trung binh nang 333,3+£20,7 g, duong kinh 7,2+0,5 cm,
chiéu cao 10,3+0,7 cm; ham lugng nude chiém 84,5+0,3%; ham
luong duong khu 1a 86,2+7,6 mg/g; pH trung binh 1a 4,28+0,6;
ham luong betacyanin trong rudt qua chiém 35,95+3,49 mg/100 g
khéi luong tinh. Ngoai ra, thanh long rudt do con chua lugng 16n
cac nguyén t6 khoang Na*, Ca>, Mg*' va dic biét 1a K*. Trong khi
d6, thanh long rudt trang c6 can ning trung binh 466,0£59,9 g, dai
12,2:£0,7 cm, duong kinh 7,4+0,6 cm, 16n hon nhiéu so véi thanh
long ru¢t do. Ham lugng vitamin C 1a 10,3+2,6 mg/1 [10].

3.2. Anh hwing ciia nong d enzyme pectinase dén higu suit
thu hoi dich qua

Két qua hinh 1 cho thay, khi tang nong do enzyme, hi¢u suat
thu hdi dich ting dan, do nhét dich giam dan, sw khac nhau c6 y
nghia (p<0,05) d6i voi bo sung ndng d 0,2, 0,4 va 0,6 g enzyme/
kg dich qua so v6i nhau va so voi mau kiém chimg. Khi ting ndng
d6 enzyme 1én 0,8 va 1,0 g/kg dich qua, d nhot tiép tuc giam,
hiéu suét thu hdi dich ting nhung khong c6 sy khac biét y nghia
v6i nhau va v6i khi st dung enzyme ndng d6 0,6 g/kg. Do d6, chon
ndng d6 enzyme thich hop dé xir Iy dich qua 14 0,6 g/kg cho cac
thi nghiém tiép theo.

Két qua nghién ctru ciing cho thdy, su sai khac vé hiéu suét
thu hdi dich ciing nhu sy giam do nhét cua dich qua khi bd sung
enzyme 6 pH 4,5 va 5,0 1a khong co ¥ nghia. Do do, ¢6 thé rat ra
két luan trong khoang pH cua dich qua thanh long 4,5-5,0 enzyme
pectinase hoat dong tt va khong c6 sw khac biét thong ke.

Su giam d6 nh6t va ting hiéu suat thu hdi dich duogc giai thich
do enzyme pectinase di 1am suy thoai thanh cia té& bao thuc vét
dan dén viéc giai phong d& dang hon céc thanh phan ¢ trong té
bao. D duc trong dich loc chu yéu la do sy hién dién cta cac
polysaccarit nhu pectin, hemicelluloses va tinh bdt. Hon nira,
pectin co thé lién két véi cac polyme thuc vat va cdc manh vun
cua té bao tao thanh mang (co cdu trac phan tu giéng nhu sgi),
gay kho khan cho qua trinh xtt 1y loc [11]. Do d6, str dung enzyme
pectinase 1 mot cach hidu qua dé lam keo tu phtrc hop protein -
pectin v tang hiéu sudt thu hoi dich qua sau khi loc.

Gia tri pH cua dich loc giam nhe nghia 13 ham lugng axit chuan
d¢ ciing tang trong dich loc dugc xu Iy enzyme. Sy gia tang nay
¢6 the do hinh thanh axit galacturonic va axit polygalacturonic hoa
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Hinh 1. Anh hwéng ctia ndng doé enzyme pectinase dén hiéu suét
thu hdi dich qua thanh long rudt dé Vinh Phuc tai pH 5,0 (A) va
pH 4,5 (B).

tan trong qua trinh thuy phan pectin boi pectinase. Ham luong axit
chuan do trong thanh long rut d6 nam trong khoang 0,58-0,77%.
Ham lugng axit chuan dg cho céc loai dich qua khac nhu qua 1ong
dén 1a 1,0%, 1€ 0,3%, cam 0,8%, dira 1,1% va man 2,2% [12].

Déi voi nude thanh long rudt do, khong co sy gia ting dang ké
vé chit kho tong s6 hoa tan sau khi xtr Iy enzyme.

3.3. Anh hwdng ciia thoi gian xir Iy enzyme pectinase dén
hiéu sudt thu hoi dich qua

Thoi gian xir Iy enzyme anh huong rd rét dén sy giam do nhot
cua dich qua thanh long rudt do trén ca 2 gia tri pH khao sat la 4,5
va 5,0. Cu thé, khi ting thoi gian xir 1y enzyme hiéu sudt thu hoi
dich qua tang dan, do nhét giam dan. Sy khac biét vé do nhot, hidu
suét thu hdi dich qua theo cac gi4 tri thoi gian khac nhau 1a hoan
toan ¢ y nghia (p<0,05). Tuy nhién, thoi gian xu Iy enzyme cang
tang ciing ghi nhan sy suy gidm cta betacyanin - mot hgp chét c6
nhiéu hoat tinh sinh hoc quy gia. Do vay, chon thdi gian cho qua
trinh enzyme hoat dong 1a 80 phut cho hiéu suat thu hoi dich dat
75,77%, d9 nhét giam 58,62% tai pH 5,0; tai pH 4,5, hi¢u suat thu
hoi dat 77,56%, do nhét giam 62,81%.

n
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Hinh 2. Anh hwéng clia thi gian xiv Iy enzyme pectinase dén hiéu
suat thu héi dich qua thanh long rudt dé Vinh Phuc tai pH 5,0 (A)
va pH 4,5 (B).

Ché pham thuong mai enzyme Pectinex Ultra SP-L dugc sir
dung nham muc dich gidm d9 nhdt dich qua, qua d6 nang cao hi¢u
suat thu hoi dich. Khao sat ché do xur Iy enzyme cho két qua: nong
d6 enzyme su dung 1a 0,6 g/kg dich qua, thoi gian xtr ly 80 phut,
nhiét do 28-32°c cho hi¢u suat thu hoi cao nhat dat 77,56%. Mot
s0 chi tiéu chinh cta dich qua sau khi xur ly enzyme dugc thé hién
¢ bang 3.

Bang 3. Mét sé chi tiéu chinh cha dich qua sau khi xtr ly enzyme
pectinase.

Chi tiéu Gia tri
Chét kho hoa tan (Bx) 13,0+0,2
pH 4,5+0,10
Betacyanin (mg) 35,83+0,55
Vitamin C (mg) 6,33+0,18

Két qua sau xur ly dich qua bing enzyme pectinase, nhiing
thanh phan co ban khong thay doi nhiéu so vi nguyén liéu ban
dau nhu ham lugng chét kho hoa tan, ham lugng betacyanin, Ham
luong vitamin C va gia tri pH c6 giam khong dang keé.

Nghién ctru cia N.A.A. Rahman va cs (2010) [12] cling da
dua ra diéu kién t6i wu cho qua trinh xir ly enzyme trén thanh
long rudt do la: néng do enzyme 0,1%, nhiét do 40°C, thoi gian
45 phit doi voi ché pham enzyme Pectinex Ultra SP-L; ndng do
enzyme 0,09%, nhiét d 46°C, thoi gian 82 phut ddi v6i ché pham
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enzyme Pectinex CLEAR. Hiéu suat thu hoi dich ddi véi ché
phém Pectinex Ultra SP-L 12 83,2 va 92,38% khi st dung Pectinex
CLEAR.

4. Két luan

Thanh long rudt do trong ¢ Lap Thach, tinh Vinh Phic ¢6 ham
luong dinh dudng cao va can ddi, chira nhidu hop cht ¢6 hoat tinh
sinh hoc cao nhu vitamin C va betacyanin. Két qua nghién ctru
cho théy, dé nang cao hi¢u suat thu hdi dich qua thanh long can str
dung enzyme pectinase v6i ndng do va thoi gian phi hop. Khi xir
1 dich qua thanh long bang ché pham enzyme Pectinex Ultra SP-L
voi ndng d6 0,6 g/kg dich qua, thoi gian 80 phut cho hidu suat thu
hoi dich dat 77,56%. Két qua nay sé 1a tién dé cho viéc da dang
hod céc san pham c6 gia tri kinh té tir qua thanh long rudt d6 Lap
Thach, Vinh Phuc.
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