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TOM TAT

Muc tiéu caa nghién ctru ndy nham xac dinh anh huong cua cac yéu té anh huong dén
qua trinh thay phan pectin c6 trong dich ép trai thanh long thong qua xac dinh cac nhan té anh
hudng dén qué trinh thuy phan bao gém Nhiét d6 thuy phan (45 - 55 °C) va thoi gian thiy
phan (90 - 150 phat), ham Iugng enzyme (0,1 - 0,3%). Qua do, dich ép trong hon va thuan lgi
hon cho su phat trién nAm men trong qua trinh 1én men ruou vang thanh long. Két qua nghién
ctru cho thay tai diéu kién téi wu & nhiét do 48 °C, thoi gian thay phan 118,5 phit va ham
luong enzyme 1a 0,188% thi d6 truyén sudt cuc dai 1a 77,42%. Sai léch so v6i phan mém du
doan 1a 0,54%.

Tuwr khoa: Thanh long, pectin, thay phan, enzyme.

1. MO PAU

Cay thanh long (tén tleng Anh la Pitahaya, hay con goi la Dragon fruit), thuoc ho Xuong
rong Cactaceae, ¢6 ngudn gdc & cac viing sa mac thuoc Mexico va Colombia [1]. Thanh Iong
rugt do (Hylocereus polyrhizus) néi riéng c6 ham lugng nuéc cao, giau chat xo va chira nhiéu
nguyén t6 dinh dudng bao gém vitamin, khoang chat ciing cac hop chét chdng oxy hoa, dic
bi¢t la flavonoid, polyphenol va betalain [2]. Trén thé giéi cling nhu & Viét Nam hién ciing da
c6 mot sb cong trinh nghién ciru trén dbi tugng qua thanh long, nham dinh huéng tng dung
nhiing két qua nghién ciru vao thyc té san xuat cu thé nhu: Nur'Aliaa va cac dong nghiép nim
2011 da khao sat tac dong cta cac enzyme thuong mai, vi du nhu Pectinex Ultra SP-L va
Pectinex CLEAR ddi vé6i thanh phan hda hoc, vitamin C va ham lugng polyphenol téng sé
trong nudc ép qua thanh long d6 (Hylocereus polyrhizus). Két qua cho thay qué trinh thiy
phén sir dung Pectinex CLEAR lam cho nudc ép c¢6 ham lugng protein cao hon. Ham lugng
protein sau khi xur ly tang 1én 2,20% w/w - 0,23% w/w so v&i nude ép thd. Ham lugng vitamin
C trong cac mau duoc xtr Iy bi giam nhe do xtr ly nhiét. Tuy nhién, lugng phenolics cao hon
mot chit 18n téi 7% trong cac mau duoc X 1y, diéu ndy cho thiy nudc giai khat thanh long c6
nhiéu kha ning chong oxy héa hon so véi trai cay chua qua ché bién [3] Hay gan day nhat
nhom tac gia Dao Tn Phat va cac ddng nghiép (2023) da nghién ctu anh hudng cua viéc bd
sung pectinase dén chat lwong nudc ép thanh long rudt do. Két qua cho thay nong do pectinase
& muc 5% va thoi gian thily phan trong 25 pht cho hiéu suat thiy phan cao nhat (88,16 +
0,05)%, ham lwong pectin ton du thip (0,49 + 0,02) g, d6 nhét thap (1,15 + 0,06) cP va ham
lwong betacyanin cao. Ham lwong (20,06 + 0,02) mg/100 mL va ham lugng phenolic téng sb
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(88,68 + 0,46) mg/100 mL trong dung dich thu hdi. Nhitng phat hién nay cung cap nhitng kién
thire can thiét cho qué trinh ché bién d6 udng tir nuéc ép thanh long [4].

Muc tiéu cia nghién ciu nay nham téi vu hda mot s6 yéu té anh huong téi qué trinh thay
phan pectin cta enzyme pectinase bao gém nhiét do thay phan, thoi gian thity phan, ham luong
enzyme nham nang cao hiéu qua qué trinh thiy phan gidp loai bo t6i da thanh phan pectin cé
trong dich ép trai thanh long nham tao diéu kién thuan lgi cho qua trinh 1én men ruou vang
cling nhu tao d6 trong cho san pham, nang cao gia tri cam quan cho san pham.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu va héa chat

Thanh long: Thanh long rugt do vei vo hong dugc trong tai Binh Thuan. Kich ¢ trung
binh moi qua thanh long rudt do tir 300 den 400 g/qua. Van chuyeén ve phong thi nghiém Trung
tdm Thi nghiém Thuc hanh, Trueong Pai hoc Céng Thuong Thanh phé H6 Chi Minh.

Enzyme pectinase: Hoat tinh > 60.000 U/g, pham vi hoat dong tir pH 3,0 dén 5,0; pham
vi nhiét d6 hiéu qua la tir 25 - 65 °C.

2.2. Phwong phap thi nghiém

Mbi thi nghiém dugc b tri hoan toan ngau nhién voi 3 1an I3p lai. S5 ligu thu thap duoc
xt ly bang phan mém Microsoft Excel va JMP Pro 17.

Céc thi nghiém 1an luot dugc b tri va tién hanh nhu sau:

Thi nghiém 1: Khao sat sy anh huong caa nhiét ¢ dén kha nang thay phan pectin [5]

Chuan bi dich qua thanh long sau khi dugc xir 1y, ép va loc. B6 sung 0,2% enzyme
pectinase va dem u trong may on nhi¢t ¢ cac khoang nhiét do: 40 - 55 °C trong thoi gian 90
phut. Hiéu qua cua qua trinh thiy phan dugc danh gia bang phuong phap do quang pho UV-
Vis ¢ budc song L = 660 nm.

Thi nghiém 2: Khao sat sy anh huéng caa thoi gian dén kha ning thay phan pectin [5]

_ Dich ép thanh long sau khi bd sung 0,2% enzyme pectinase, dem 0 trong may on nhiét & nhiét
d6 toi wu tir thi nghiém 1 trong cac khoang thoi gian 60 - 150 phut. Sau d6 tien hanh loc va danh gia
hiéu qua thuy phén bang phuong phap do quang pho UV-Vis & budc song A = 660 nm.

Thi nghiém 3: Khao sat sy anh huéng cia ham luong enzyme dén kha niang thuy phan
pectin [5]

Dich ép trai thanh long sau khi lgc, s& dugc b sung ham luong enzyme pectinase & cac
muc 0,1 - 0,4% va dem u trong may on nhi¢t ¢ nhiét d6 cua thi nghiém 1 trong khoang thoi
gian toi uu thi nghiém 2. Sau do loc va tién hanh danh gia hiéu qua bang phuong phap do
quang pho UV-Vis o budc song A = 660 nm.

Thi nghiém 4: Téi wu hoa qua trinh tién xir Iy enzyme bang phuong phap bé mat dap tng [6, 7]

Trong qué trinh nghién cuu, cac yéu td khao sat c6 thé anh huong dén do truyén sudt va
chling co tac dong doc 1ap hodc tuong tic v6i nhau. Phuong phép Response Surface Method
(RSM) duoc sir dung dé danh gia cac yeu to anh hudng dén do truyén suot.

Muc dich cua thi nghiém nay la nghién cttu anh husng cua qua trinh thuy phan tim ra
phuong trinh hdi quy biéu didn sy anh huéng ddng thoi cua ba yéu té nhiét do thuy phan (°C)
va thoi gian thily phan (phut), ham lugng enzyme (%) dén ham muc tiéu 1a do truyén suot.

Song song do, xac dinh nhiét d6 thuy phan (°C) va thoi gian thuy phan (phat), ham luong
enzyme (%) tdi uu dé qua trinh thay phan dat ham muyc tiéu 1a d6 truyén sudt 1a cao nhat.

Nhiét do thuy phén (45 - 55 °C) va thai gian thay phéan (90 - 150 phat), ham lugng enzyme
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(0,1 - 0,3%) la cac gia tri tai tam. M6 hinh thuc nghiém dugc ap dung theo md hinh Box-
Behnken, véi sy h6’trq tir phan mém Desgin Expert 13.0 vai 15 thi nghiém (3 thi nghiém tai
tam) dé phan tich ké hoach thyc nghiém va dir kién qué trinh.

Bdng 1. Cac mic gia tri khao sat cua yéu t6 st dung trong mé hinh

o o Muc do
Tén yéu to Ky hiéu 1 0 "
Nhiét d¢ thuy phéan (°C) A 45 50 55
Thoi gian thuy phén (phat) B 90 120 150
Ham lugng enzyme (%) C 0,1 0,2 0,3

Céc bién doc 1ap: A 12 yéu to nhiét do thuy phan (°C), B 1 yéu t6 thoi gian thay phén (phit),
C la yeu t6 ham lugng enzyme (%) va bien phu thuoc ham lugng do truyen suot (Response 1).
Cac bién dicu hanh dugc xem xét ¢ ba cap d¢ la thap (-1), trung tam (0) va cao (+1).

2.3. Cé&c chi tiéu theo d6i va phwong phap phén tich
Phwong phap do dj truyén suét
Nguyén tdc:
Do truyén sudt hay do truyén sudt dya trén viéc do cudng d6 dong anh sang bi hip thu

hodc khuéch tan béi hé keo duge diéu ché tir chét can phan tich. Bugc do béng may UV-Vis &
budc song 660 nm [9].

Cach thwc hién

Chuén bi dich qua sau khi duoc xi 1y, ép va loc. Sau d6 dem di phdi tron va diéu chinh
cac thong s6 can khao sat, thyc hién qua trinh 1én men sau d6 tién hanh danh gia hiéu qua bang
phuong phap do quang pho UV-vis ¢ budc song A = 660 nm.

Tinh két qua

, %T =100.1074
Trong d6: A la @6 hap thu quang ¢ budc song 660 nm [8].

3. KET QUA VA THAO LUAN

3.1. Két qua khao sat sw anh hwéng cia nhiét d9 dén kha ning thily phan pectin

Anh huong cia yéu to nhiét do dén kha nang thiy phan pectin bang enzyme pectinase
thong qua do truyén suot dugc trinh bay ¢ Hinh 1.

80,0 -
74,642
< 750 1 70,87b
2 700 68,5
2
5 8501 60,760
£ 60,0 -
©-
A 55,0 A
50,0
40 45 50 55

Nhiét do (°C)
Hinh 1. Anh huéng cta nhiét d6 dén kha ning thiy phan pectin
Nhiét d6 thity phén tang tir 40 °C dén 55 °C da gitp lam tang do truyén sudt. Do truyen
suot dat gia tri cao nhat tai nhiét d6 50 °C vai két qua ghi nhan duoc lan luot la 74,65%,
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68,50% va 60,77%. Nhiét do thay phan 50 °C c6 thé gan véi nhiét do téi wu. Két qua nay pha
hop vai két qua da duoc cong bd trude do ciia nhom tac gia Hoang Quang Binh va cong sy
(2002) [10] khi tién hanh nghién ctu diéu kién thay phan dich qua thanh long rudt do
(Hylocereus polyrhizus). Cac phén tir enzyme c6 dong nang 16n, tang phan tng gitra enzyme
va co chat. Nhiét do ting lam giam d6 nhot dich qua, ting kha ning phan tan ciia enzyme trong
dich qua, ting co hoi tiép xdc giira enzyme Vai co chat. Nghién cau ciia mét sé tac gia cho
thiy enzyme Pectinase c6 hiéu qua tét khi thiy phan dich qua: xwong rong [11], so ri [12],
xoai [5] tai nhiét d6 50 °C.

3.2. Két qua khao sat sy anh hwong cia thoi gian dén kha ning thiy phan pectin

Anh huéng cua yéu té thoi gian dén kha ning thay phan pectin bang enzyme pectinase
thong qua do truyén sudt duoc trinh bay ¢ Hinh 2.

80,0 r a a
T a4 75.05" 76,27 76,80
= 750
<
& 100
Z
Z 650 f
Ag}
5 600
] 550
50,0
60 90 120 150
Thoi gian (phut)

Hinh 2. Anh huéng ctia thoi gian dén kha nang thuy phan pectin

Khi tang thoi gian thity phan tir 60 dén 150 pht, tit ca cac chi tiéu theo doi déu ting, tuy
nhién khéng c6 su khéc biét vé théng ké (p > 0,05) & do truyén sudt giita cac mau thity phan trén
60 - 90 phdt. Trong qua trinh thuy phan dich qua, enzyme pectinase co thé da lam dat gay pectin,
cellulose tir d6 pha v thanh té bao thyc vat; diéu nay din dén tang kha nang giai phong dich qua
ciing nhu cac chét hoa tan [10]. Sau 120 phut thay phan, ¢ thé lic nay lwong enzyme da khong
con di dé phan tng véi co chét; do d6 khong c6 sur thay ddi nhiéu vé gid tri & cac chi sb khao sat.
Thuy phén dich qua thanh long ruét do trong 120 phut cho d6 truyén sudt tdi wu (76,27%).

3.3. Két qua khao sat sw anh huéng ciia ham hrgng enzyme dén kha niing thity phan pectin

Anh huéng coa yéu td ham lugng enzyme dén kha nang thuy phan pectin bang enzyme
pectinase thong qua do truyén subt dugc trinh bay ¢ Hinh 3.

80,0 r 76,800
75,0 f

700 | 66,68° 66,68

650 61,05
600 |
550 |
50,0
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Ty 1€ enzyme (%)

bo truyén sudt (%)

Hinh 3. Anh huéng ctia ham lugng enzyme dén kha nang thuy phan pectin
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Két qua Hinh 3 cho thay do truyén subt dat cao nhat ¢ ty & enzyme 0,2%. Két qua nay
ph hop vai cdng bb caa nhém tac gia Nguyén Nhat Minh Phuong va cong sy khi nghién ciu
anh huéng hoat dong thuy phan puré xoai cua ché pham enzyme pectinase [5]. Khi tang ndng
d6 enzyme thi kha ning tiép xdc ciia enzyme véi co chat cung tang 1én dan dén hiéu suat thiry
phan tang. Tuy nhién, khi ting ham luong enzyme Ién qua cao thi hiéu suat ting thém khong
nhiéu va khong c6 lgi v mat Kinh té [4]. Trong trudng hop thira co chat, ndng do enzyme ting
d4 1am tang toc 6 phan tng. Llc nay, toc 6 phan tng phu thudc tuyén tinh véi lugng enzyme;
ndng d6 enzyme cang 16n lugng co chét bi bién doi nhiéu. Tuy nhién, khi nong do enzyme béo
hoa voi nong d6 co chét, van téc phan tmg khong thay d6i hodc khong tang thém khi tang
nong d6 enzyme [13]. Vay theo két qua nghién ciru ham lugng enzyme sir dung 12 0,2% la két
qua tdi wu va s& dugc sir dung cho cac thi nghiém tiép theo.

3.4. Két qué khio sat thuc nghiém cac thong sb toi wu héa qua trinh thity phan pectin
bang phwong phap bé mat dap wng

Gia trj thuc nghiém cua 15 thi nghiém RSM duoc thé hién trong Bang 2.

Bang 2. Gia tri thuc nghiém cua 15 thi nghiém RSM

stD | Run A: NhiAét do thuy | B: Thf‘yi gian, thay C: Ham luong Response 1 do

phéan (%) phan (phuat) enzyme (%) truyén suot (%)
9 1 50 90 0,1 44,86
12 2 50 150 0,3 41,97
13 3 50 120 0,2 76,46
3 4 45 150 0,2 49,11
8 5 55 120 0,3 20,22
6 6 55 120 0,1 25,15
11 7 50 90 0,3 40,44
10 8 50 150 0,1 43,16
4 9 55 150 0,2 19,54
7 10 45 120 0,3 47,75
2 11 55 90 0,2 27,02
15 | 12 50 120 0,2 76,80
5 13 45 120 0,1 48,43
1 14 45 90 0,2 46,22
14 | 15 50 120 0,2 76,97

Pé xac dinh tim quan trong ctia mdi hé sd, gia tri F-value va " Prob. > F" (gi tri p-value)
duoc tinh toan thong qua phan mém xu 1y s6 liéu ANOVA theo md hinh Box-Behnken. Bang 3
trinh bay két qua ANOVA cua md hinh cling vai gié tri két qua thong ké cua timng yéu té.

M0 hinh c6 két qua F-value la 853,24 cho thay rang mé hinh Box-Behnken cé y nghia
quan trong. Trong d6, gia tri p-value < 0,0001, md hinh thé hién chi c6 chua t6i 0,01% kha
nang gia tri F 16n nhu vay cd thé xay ra do nhiéu. Gia tri p-value < 0,05 thé hién yéu té c6 anh
huong c6 y nghia thong ké ddi vai két qua cia md hinh. Néu mé hinh c6 nhiéu yéu t6 c6 gia
tri p-value > 0,10 thi c6 thé 1am giam do chinh xac. Khi thiét ké, can loai bo céc yéu t6 c6
p-value > 0,10 dé cai thién y nghia thdng ké cuaa md hinh. Trong md hinh nay, céac yéu té A?,
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B, C2 ¢6 p-value < 0,05 nén trong qua trinh thay phan, thay doi c4c yeu t6 nay s& anh huong
¢6 y nghia thong ké dén d¢ truyen suot cua dich ép thanh long.

Bang 3. Phan tich ANOVA cho md hinh hdi quy (P truyén sudt)

Ngudn Tgﬂgggh I)T}fl‘:g‘ggblgz szii”s% Ty le-F | Gidtri-p Nhan xét
Mb hinh 5065,34 562,82 853,24 | <0,0001 | C6 7y nghia
A'Nh:fr:;? thay | 1247,00 1247,00 1890,48 | <0,0001
B-Thai gian thily 3,20 3,20 485 | 00788 | SD=08122
phan
C-Ham lugng 15,74 15,74 2386 | 00045 | Mean = 4563
enzyme
AB 25,35 25,35 3843 | 00016 | CV (%)=178
AC 4,52 4,52 6,85 00473 | R?=0,9993
BC 2,61 2,61 3,95 0,1034 | R¥(adj,) = 0,9982
A2 2163,78 2163,78 3280,32 | <0,0001 | AP =8570
B2 1065,56 1065,56 161541 | <0,0001
ce 1085,73 1085,73 164598 | < 0,000
Du 3,30 0,6596
Khéng phi hop 3,16 1,05 15,64 | 0,0607 | Khong dangké
L&i thuan tay 0,1349 0,0674
Tong cong 5068,63

Hé sb hdi quy (R?) tinh duoc 1a 0,9993 cho thdy c6 99,93% s liéu thuc nghiém tuong
thich vai s6 liéu tién doan theo mo hinh. Theo Samart Sai-Ut va cong su (2015), gié tri R? >
0,75 thé hién mé hinh dwoc xay dung twong thich vai thuc nghiém [14]. Ngoai ra, md hinh
RSM c6 d6 chinh xéac thich hgp véi adequate precision (AP) = 85,700. Gia tri adequate
precision dugc sir dung dé dinh hudéng cho khong gian thiét ké, néu 16n hon 4,0 13 mé hinh
nay cd thé duoc sir dung. Hé s bién thién (coefficient of variation) 1a thuée do théng ké do
phan tan cua cac dit liéu trong mot chudi dit liéu so véi gia tri trung binh. Gia tri CV (%) cta
diém cam quan trong 15 thi nghiém RSM 1a 1,78% < 10% nén d¢ phan tan cua két qua RSM
nay chap nhan duoc.

Gia tri Lack of Fit cua m6 hinh ¢6 p-value = 0,0607 (P > 0,05), cho thay su sai khac giira
gia tri dy doan cia mo hinh va gia tri thuc té khong co y nghia thong ké véi do tin cay 95%.
Vi vay, phuo‘ng trinh hoi quy tuyen tinh du doan d¢ truyén sudt thu dugc sau thay phan la
dang tin cdy va c6 thé sir dung dé du doan trudc cac nghiém thirc cho ra d truyén sudt cao.

Ngoai ra, mot sé yéu té khéc ciing dwoc st dung dé danh gia mé hinh hoan toan twong
thich tét voi két qua thuc nghiém hay khong dua trén cac biéu do thuc nghiém va du doan
(predicted and actual value plots) va c4c biéu dd phan bd ngau nhién cua cac lan thi nghiém
(residuals versus runs models).
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Hinh 4. Biéu d6 gia tri thuc nghiém — du doan (A) va phan bd ngau nhién (B) cua 15 thi nghiém

*T6i uu héa cac tham sb thay phan

MGi quan h¢ gitra do truyen sudt va cac bién doc 1ap A, B tir phan mém Design-Expert
13 biéu thi trong phuong trinh hoi quy thuc te (Final Equation in Terms of Actual Factors)
nhu sau:

Do truyén sudt (%) = 76,74 — 12,49*A — 24,21*A? —16,99*B? — 17,15*C?

A = Nhiét d6 thuy phan (°C)

B = Thoi gian thay phéan (phut)

C = Ham lugng enzyme (%)

Factor Coding: Actual

D6 truyén suét ((%))
Design Points:
@ Above Surface
© Below Surface

60
1954 [ 7597 |,
«©

DG truyen sust (%))
@ Design Points

80
1954 [ 7697
X1=A
X2=8B

Actual Factor

®
? C=02
3
X1=A ‘
X2=8 g
8
Actual Factor
C=02

A: Nhiét d6 thy phan ((oC))

Sur tac dong giira thoi gian thiy phan va nhigt do thay phan toi do truyén sudt
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D truyén suét ((%)) Factor Coding: Acm?)l3 Do truyén sudt (%))
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Tac dong cia ham luong enzyme va nhiét @6 thuy phéan téi @6 truyén suot
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Design Points: . = =
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A: Nhiét d6 thuy phan ((oC))
Tac dong cua thoi gian thuy phan va nhiét d6 thuy phan téi do truyén sudt

Hinh 5. Biéu db bé mat phan wng 2D va 3D vé méi quan hé twong tic cta do truyén sudt
véi nhiét d6 thuy phén, thoi gian thay phan, ham lugng enzyme

Anh huéng ciia cAc yéu to dén qua trinh thiy phan voi do truyén sudt cao nhat duge md
ta bang biéu do dap tng bé mat hai chiéu va ba chiéu: viing mau do biéu thi ham luong quan
cao nhat, trong khi viing mau xanh biéu thi két qua thap hon.

Hinh 5 thé hién sy tuong tac giita 3 yéu to (A) nhiét do thiy phan, (B) thoi gian thuy
phan, (C) ham lugng enzyme 1én do truyén sudt trong qua trinh thay phan dich ép thanh long.
Sy bién thién cua thang mau trong biéu dd, ta thay khi thay doi gié tri cua ba yéu té nay thi o
truyén sudt ciing thay doi theo. Dau tién, ta xét mdi anh huong cia nhiét d thity phan dén do
truyén subt. C6 thé thay rang nhiét do thity phan tuong tac thuan véi do truyén sudt. Khi nhiét
do thuy phan tang, do truyén sudt cling tang, nhung khi vuot qua 48 °C, do truyén sudt lai
giam. Ké dén 1a thoi gian thuy phén, khi thoi gian thity phan ting tir 90 dén 120 phut, thi do
truyén sudt ting va dat cuc dai tai thoi gian 118,57 phut. Tuy nhién, néu tiép tuc ting thoi gian
thity phén, do truyén sudt giam do d6 thoi gian sidéu am anh huong nhiéu dén do truyén sudt.
Tiép theo 1a ham lugng enzyme khi ting ham lugng enzyme tir 0,1 dén 0,2% thi do truyén suét
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tang, tuy nhién khi ting qué ham luong 0,2% thi do truyén suét c6 xu huéng giam, nguyén
nhan ¢ thé do ham luong enzyme cao qua anh hwdng téi mau sac cua dich ép.

M hinh dép ung bé mat (Hinh 5) thé hién su twong tac cua tung cap yéu t6 va dua vao
md hinh nay c6 thé xac dinh duoc gla trj ti wu cua tung yéu t6 anh huong lam cho ham dap
g dat gia tri cuc dai. Két qua cho thay do truyén sudt dat cuc dai la 77,32% khi nhiét d6 thiy
phén dat 47,77 °C, thoi gian thuy phan 118,57 phuat va ham lugng enzyme la 0,188%.

Pé tién cho phan thyc nghiém, chdng tdi tién hanh thyc nghiém tai diéu kién téi wu ¢
nhiét d6 48 °C, thoi gian thity phan 118,5 phat va ham luong enzyme 14 0,188 % thi d6 truyén
sudt cuc dai 1a 77,42%. Sai léch so véi pham mém du doan 1a 0,54%.

4. KET LUAN

Két qua nghién ciru cho thay, diéu kién thich hop dé tién hanh qué trinh thuy phan dich
ép thanh long bing enzyme pectinase 1a & nhiét d6 48 °C, thoi gian thuy phan 118,5 phit va
ham luong enzyme 12 0,188%. Khi d6 do truyén sudt cuc dai la 77,42%. Sai léch so vai phan
mém du doan 13 0,54%. Qua do6 cho thay hiéu qua cua viéc sir dung enzyme pectinase la kha
cao, diéu nay s& gop phan quan trong gilp nang cao hiéu qua cia qua trinh 1én men ciing nhu
nang cao gia tri cam quan cho san pham nudc ép 18n men tir tréi thanh long.
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ABSTRACT

OPTIMIZING THE HYDROLYSIS OF PECTIN IN RED DRAGON FRUIT
USING THE PECTINASE ENZYME

Truong Bao Ngoc, Dang Thuy Mui, Tran Thi Phuong Kieu, Le Hanh Uyen,

Nguyen Ngoc Kim Ngan, Ngo Thi Kim Tran, Pham Hoang Tien Khang, Pham Van Thinh*

Ho Chi Minh City University of Industry and Trade, Ho Chi Minh City, Vietham

*Email: thinhpv@huit.edu.vn

The objective of this study is to determine the influence of factors affecting the hydrolysis
of pectin in dragon fruit juice by deciding factors affecting the hydrolysis process, including
hydrolysis temperature (45 - 55 °C) and hydrolysis time (90 - 150 minutes), and enzyme
content (0.1 - 0.3%). Thereby, the juice is more transparent and more favorable for yeast
growth during dragon fruit wine fermentation. Research results show that at optimal conditions
at a temperature of 48 °C, hydrolysis time of 118.5 minutes, and enzyme content of 0.188%,
the maximum transmittance is 77.42%. The deviation from the prediction software is 0.54%.

Keywords: Dragon fruit, pectin, hydrolysis, enzymes.
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