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Tém tit: Nghién ciru xdc dinh diéu kién tién xit Iy enzyme cho dich ép thanh long rudt
do truoc loc/co dac mang. Thi nghiém gém xdc dinh chat luwong dich qua nguyén liéu, chon
loai enzyme, khao sat néng do pectinase va diéu kién nhiét do-thoi gian. Dich qua co TSS
14,00 = 1,00 °Brix, pH 5,06 = 0,12, acid t(fng 56 1,04 + 0,06% cung vitamin C, betacyanin,
polyphenol va flavonoid. Pectinase 0,10% lam tang hiéu sudt thu héi 1én 58,67 + 0,76%, cao
hon doi chuing 38,90 + 2,33%, va phu hop hon 16 hop pectinase-cellulase. N&ng do 0,08%
cho hiéu sudt cao nhat 76,06 + 0,26% nhung do nhot, do duc con cao. Xét déng thoi hiéu
sudt, dé nhét, do duc, TSS va hop chdt sinh hoc, diéu kién pectinase 0,08% o 35 °C trong 60
phut duoc lya chon dé chuan bi dich cho loc/cé dic mang.

Tir khoa: cong nghé mang, cé ddc nudc qud, pectinase, thanh long rudt do, xur ly enzyme

I. Dit vin dé

Thanh long rudt dé 1a nguyén li¢u
c6 gia tri dinh dudng va cong ngh¢ do
phan thit qua chtra betacyanin, hop chét
phenolic, polysaccharide va mot sé nhém
chat c6 lién quan dén hoat tinh chdng oxy
hoéa (Attar S va cong su, 2022). Trong ché
bién nudc qua, pectin va polysaccharide
hoa tan c6 thé lam tang d6 nhét, duy tri
do duc, giam thoat dich khi ép/loc do
tao hé keo hodc gel trong thit qua nghién
(Nguyén Thi Hanh, 2023).

C6 dic bang cong nghé mang duoc
quan tdm trong ché bién nudc qua thanh
long rudt do vi qua trinh co thé van hanh
o nhiét do thép, han ché mot ph?m ton that
do gia nhiét va phu hop voi san pham
chtra hop chét nhay nhiét (Bhattacharjee
va cong su, 2017; Conidi va cOng su,
2020). Tuy nhién, hiéu quéa cd6 dac mang
phu thuéc manh vao dic tinh dich cép.
Do nhét cao, dd duc 16n, chat ran lo lung
con nhiéu ¢6 thé lam tang trd luc loc, thuc
day phan cyc ndng do, hinh thanh 16p
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tic nghén trén bé mit mang va lam giam
nang suat dong tham. Hién chua c6 mot
ngudng tiéu chuan chung ap dung cho moi
loai dich qua trudc cd diac mang, vi yéu
cau dau vao con phu thude vao loai mang,
cAu hinh modun, ché d6 dong chay va myc
tiéu san pham. Do d6, trong cic nghién
ctru tién xur 1y, do nhét, d duc, hiéu suat
thu hoi va kha nang duy tri hop chét sinh
hoc thuong dugce st dung nhu céc chi tiéu
k¥ thuat dé danh gia muc do phu hop cia
dich dau vao cho cong doan mang.

Tién xr Iy bang enzyme 1 giai phap
phu hop dé cai thién dic tinh dich qua
trudc qua trinh loc/cd déac. Pectinase thuy
phan pectin, giam lién két polysaccharide,
hd tro tach dich, giam d6 nhdt va cai thién
kha nang loc (Garg va cong su, 2016;
Haile va cong sy, 2022; Sharma va cong
su, 2017). V& ban chit, pectinase thuong
mai thuong gbém polygalacturonase,
pectin lyase va pectin methylesterase;
endo-pectinase giup gidm nhanh d¢ nhdt,
con cac hoat tinh khac gop phan 1am trong
dich. Cellulase c6 thé phan giai cellulose
va mang cellulose-hemicellulose-pectin,
nhung ciing c6 thé lam ting hat keo
hodc polysaccharide hoa tan, bét 1oi cho
dich dua vao mang (Quang va cOng su,
2020). Tuy nhién, viéc bd sung cellulase
khong phai ludn co loi cho dich dung cho
mang, vi qua trinh phan giai thanh té bao
qué manh co thé 1am tdng hat keo hoac
polysaccharide hoa tan trong pha dich.

Hi¢u qua xtr ly enzyme phu thudc
vao loai enzyme, néng do, nhiét do, thoi
gian va pH cta nén dich (Tapre & Jain,
2014). DBbi véi dich ép thanh long rudt do
ding cho ¢6 dic bang mang, tién xur Iy
can tang hiéu suat thu hdi nhung van kiém
soat do nhot, do duc va hop chét sinh hoc.
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Nghién ctru ndy nham xac dinh diéu kién
tién xtr 1y pectinase phu hop dé chudn bj
dich dau vao cho loc/cod dic mang.

I1. Nguyén liéu va phwong phap
nghién ciru

2.1. Nguyén ligu, héa chit va
thiét bi

Thanh long rudt do (Hylocereus
polyrhizus) giébng Pai Loan dugc thu
mua thang 12/2025 tai Ba Vi, Ha Noi.
Qud duogc chon ¢ giai doan chin thuong
mai, vo va rudt dé dac trung, nguyén ven,
khong dap nat/sau bénh, khéi luong 350-
450 g/quéa va TSS 12-15 °Brix, phu hop
yéu cau chung vé qua thanh long thuong
mai (Codex Alimentarius Commission,
2011). Qua dugc bao quan ¢ 10-15 °C,
RH 85-95% va dung trong mét tuan.

Enzyme pectinase va cellulase dang
bot do Cong ty CO phan Thwong mai
ESANA cung cép. Pectinase c6 ham luong
cong bd 99%, hoat tinh t6i thiéu 60.000
Ulg, pH hoat dong 3,0-5,0 va pH t6i uu
3,5-4,0; cellulase c6 ham lugng cong bd
99%, hoat tinh 100.000 U/g. Enzyme
dugc dung dé phan giai pectin, cellulose
va polysaccharide thanh té bao.

Cic hoa chat phan tich gom
natri hydroxide, phenolphthalein,
acid oxalic, acid metaphosphoric,
2,6-dichlorophenolindophenol, Folin-
Ciocalteu, natri carbonate, nhom chloride,
natri nitrite, methanol, ethanol; acid gallic
va quercetin dung 1am chat chuan cho
polyphenol va flavonoid. Hoa chit dat cip
phan tich; acid gallic va quercetin dat cip
chuan phan tich/HPLC, do Merck (Dirc)
va Sigma-Aldrich (M$) cung cap. Nudc
cat hai 1an dung pha hoa chét, pha lodng
mau va trang rira dung cu.
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Thiét bi chinh gdm can phan tich
Sartorius Entris II BCE224i-1S (btc),
may ép Philips HR1863 (Trung Qudc), bé
6n nhiét Memmert WNB14 (Dtc), khic
xa ké Atago PAL-1 (Nhat Ban), may do
pH Mettler Toledo SevenCompact S220
(Thuy Si), UV-Vis Shimadzu UV-1800
(Nhat Ban), nhét ké Brookfield DV2T
(M¥) va may do do duc Hanna HI98703
(Romania). Thiét bi duge kiém tra/hiéu
chuan theo quy dinh phong thi nghiém.

2.2. Phwong phap xw ly enzyme

Quy trinh xur ly enzyme dugc trinh
bay & Hinh 1. Thanh long dugc ria sach,
tach vo, cit nho va chuan bi theo cing quy
trinh dé thu khéi dich dong nhat. Enzyme
duoc bd sung theo ndng d6 khao sat, khudy
déu, sau d6 1 ¢ nhiét d6 va thoi gian xac dinh
trong pH tu nhién nham phéan gidi pectin va
mot phﬁn polysaccharide thanh té bao.

Sau U enzyme, mau duoc tach dich
béng loc qua vai sach. Tht ca nghiém thirc
dung cung loai vai loc va diéu kién thao
tac dé han ché sai sb.

Thanh long ruét do

l

Rifa sach, téch vé, cdt nhé

l

Ep

l

B6 sung enzyme

|

U enzyme

l

Tdch dich

l

Hinh 1. Quy trinh xir Iy enzyme

2.3. Phwong phdp bé tri thi nghiém

Céc thi nghiém dugc bd tri tudn tu
dé xac dinh diéu kién tién xir 1y cho dich
thanh long rudt do trude c6 dac mang. Chi
tiéu theo ddi gdm do nhét, d6 duc, hiéu suét
thu hoi, TSS, pH, acid téng s6, vitamin C,
betacyanin, polyphenol va flavonoid tong
s6. Mdi thi nghiém lap lai 3 1an.

Thi nghiém 1: Phan tich chit luong
dich qud nguyén liéu qua TSS, pH, acid
téng s6, vitamin C, betacyanin, polyphenol
va flavonoid tong sb.

Thi nghiém 2: Chon loai enzyme
véi mau 50 mL, xir 1y 40 °C trong 60 phiit,
pH tu nhién. Céc nghiém thirc gdm CTO:
khong enzyme; CT1: pectinase 0,10%;
CT2: pectinase 0,10% + cellulase 0,05%.

Thi nghiém 3: Xac dinh néng do
pectinase thich hop trong cing diéu kién
40 °C trong 60 phut. Cac nghiém thirc
gom CT3: 0,04%; CT4: 0,06%; CT5:
0,08%; CT6: 0,10%; CT7: 0,12%.

Thi nghiém 4: Khao sat nhiét do-
thoi gian véi pectinase 0,08% gom 35, 40,
45 °C va 45, 60, 75 phut tuong ung CTS-
CT1e.

Diéu kién phu hop dugc lya chon
dua trén hiéu suit thu hdi, dé nhét, do duc,
TSS va kha nang duy tri cac hop chit sinh
hoc cua dich thanh long rudt do.

2.4. Phwong phap phdn tich

T6ng chét ran hoa tan (total soluble
solids, TSS) duogc xac dinh béng khuc
xa ké theo TCVN 4414:1987; pH theo
TCVN 10035:2013; acid tong sd bang
chuan d, biéu thi theo % acid citric theo
TCVN 4589:1988; vitamin C theo TCVN
11168:2015, biéu thi mg/100 mL dich qua.

Ham luong betacyanin do UV-
Vis tai 538 nm, tinh theo hé sb hép thu



mol va biéu thi mg/L dich qua (Herbach
va cong su, 2006; Stintzing va cdng su,
2003). Polyphenol tong s6 dugc xac dinh
bang Folin-Ciocalteu theo TCVN 9745-
1:2013, biéu thi mg GAE/L (GAE: gallic
acid equivalent). Flavonoid tong sé dugc
xac dinh bang phan g tao phuc AICI; tai
510 nm, biéu thi mg QE/L (QE: quercetin
equivalent) (Zhishen va cong su, 1999).

Do nhot cia dich qua dugce xac dinh
bang nhét ké Brookfield va biéu thi theo
mPa-s. Do duc duoc xac dinh béng may
do d6 duc Hanna HI98703 va biéu thi theo
NTU (nephelometric turbidity unit).

Hiéu sut thu hdi dich qua dugc xac
dinh bang cong thic:

H="24100%

m
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Trong do: H: Hiu suat thu hoi dich
qua (%); m,: Khéi lugng dich qua ban dau
(g); m,;: Khéi lugng dich qua thu dugc sau
khi xtr Iy enzyme (g)

2.5. Phuwong phdp xi Iy 56 liéu

S6 liéu tir 3 1an 1ap duoc trinh bay
dang trung binh + d¢ 1éch chuén. Khéc biét
giita nghiém thirc duogc danh gia bang one-
way ANOVA va Tukey HSD ¢ p < 0,05.

I11. Két qua va thio luin

3.1. Xdc dinh chét lwong dich qud
thanh long rut do nguyén liéu

Viéc xac dinh thanh phan ban dau
ctia nguyén liéu giup danh gia chit luong
dich qua trudc xur ly enzyme va lam co sé
dbi chiéu sy bién ddi sau tién xvr 1y. Két
qua dugc trinh bay ¢ bang 1.

Bang 1. Két qua xac dinh cac thanh phan trong dich thanh long rut do nguyén liéu

STT Chi tiéu Don vi Két qua do
1 |TSS °Brix 14,00 + 1,00
2 |pH - 5,06 0,12
3 |Acid tong s % acid citric 1,04 +0,06
4 Vitamin C mg/100 mL 16,63 + 0,37
5 Betacyanin mg/L 230,00 £ 10,00
6 Polyphenol tong s0 mg GAE/L 173,78 +5,57
7 |Flavonoid tong so mg QE/L 312,84 + 10,75

Ghi chii: 86 liéu la gid tri trung binh + d¢ léch chudn cia 3 lan lap phan tich. GAE: acid gallic twong dwong;

Két qua o bang 1 cho thdy dich qua
thanh long rudt d6 nguyén liéu c6 tong chat
ran hoa tan dat 14,00 + 1,00 °Brix, pH 5,06
+ 0,12 va acid tong s6 1,04 + 0,06% acid
citric. Cac chi ti€éu nay phan anh dac tinh
ban dau cta dich qua trude xir Iy enzyme
va duoc dung 1am co s¢ ddi chiéu véi cac
mau sau tién xtr 1. So véi mot sé cong bd
trén thanh long rudt do, sy khac biét veé
TSS, pH va acid tong s c6 thé lién quan
dén gidng, d6 chin, ving trong va phuong
phap phan tich (Lande va cong su, 2024).

QE: quercetin twong dwong.

Dich qua nguyén li¢u c6 vitamin C

dat 16,63 + 0,37 mg/100 mL, betacyanin
dat 230,00 + 10,00 mg/L, polyphenol
téng s6 dat 173,78 + 5,57 mg GAE/L va
flavonoid téng s6 dat 312,84 + 10,75 mg
QE/L. Cac chi tiéu nay cho thiy dich qua
¢6 chira nhém hop chét lién quan dén mau
sdc va hoat tinh sinh hoc. Tuy nhién, khi
so sanh polyphenol va flavonoid gitra céc
nghién ctru can xét dén nén mau, phuong
phap chiét, chat chudn, hé sé pha lodng
va cach biéu thi don vi. Vi viy, cac chi
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tiéu nay chu yéu dugc sir dung dé theo doi
su bién doi gilta cac nghiém thirc trong
cung diéu kién phan tich. Sy hién dién cua
betacyanin, polysaccharide hoa tan va hé
keo 14 co s& dé khao sat tién xir Iy enzyme
nham cdi thién higu suat thu hdi, do nhét,
dd duc va chat luong dich trudc qué trinh
loc/cd dic bang cong nghé mang (Alam va
cong su, 2023; Attar § va cOng su, 2022;

Bhattacharjee va cong su, 2017; Conidi va
cong su, 2020).

3.2. Anh hwéng ciia logi enzyme
dén chit lwong dich ép thanh long ruét do

Thi nghiém duoc thyc hién nham so
sanh anh huong cua pectinase va to hop
pectinase - cellulase dén chit luong dich
ép thanh long rudt do. Két qua duoc trinh
bay ¢ Bang 2.

Bang 2. Két qua do cac chi tiéu nudc qua khi xir 1y bang cac loai enzyme khac nhau

Chi tiéu CToO CT1 CT2
Do nhét (mPa-s) 3,42 +0,15° 3,44 + 0,58 3,43 +0,41°
Do duc (NTU) 424,67 +55,81° 352,67 + 40,92 433,67 + 55,59
Hiéu suét thu hoi dich (%) 38,90 + 2,33 58,67 +0,76° 4426 +4,77°
TSS (°Brix) 14,00 + 1,00 12,67 +0,58¢ 12,33 +0,58¢
pH 5,05+0,120 5,21 +0,19° 5,1340,10°
Vitamin C (mg/100 mL) 15,96 £0,79¢ 26,43 £2,33° 35,17 £2,68°
Acid tong sb (% acid citric) 1,06 0,04 1,12+0,07° 1,00 +0,05°
Betacyanin (mg/L) 154,31 £3,71¢ 156,21 £7,67¢ 153,98 £5,12¢
Polyphenol tong s6 (mg GAE/L) 172,56 + 1,62¢ 175,55 £2,89° 175,14 + 5,49
Flavonoid tong s6 (mg QE/L) 311,81 + 10,13 316,62 + 15,90 316,84 + 14,57¢

Ghi chii: CT0: khéng bé sung enzyme; CT1: pectinase 0,10%; CT2: pectinase 0,10% két hop cellulase 0,05%.
S6 lidu la gid tri trung binh + d¢ léch chudn (n = 3). Trong cung mot hang, cdc chir cdi khdac nhau thé hién su
khdc biét cé y nghia thong ké theo Tukey HSD ¢ p < 0,05.

Theo bang 2, pectinase 0,10% lam
tang hiéu suat thu hoi 1én 58,67 £ 0,76%,
cao hon CTO va CT2 ¢ y nghia thong ké
(p < 0,05). Bo duc cua CT1 c6 xu hudng
thip hon ddi ching nhung chua khéc biét
c6 v nghia. Nhu vay, lgi ich chinh cua
pectinase & budc nay 1a hd tro tach dich;
hiéu qua 1am trong can tiép tuc danh gia &
cac diéu kién khac.

CT2 khong cai thién hiéu suét thu
hoi so v6i CT1. Cellulase c6 thé 1am ting
gidi phéong manh té bao, hat keo hodc
polysaccharide hoa tan, khong thuan
lgi cho dich dua vao mang. Betacyanin,
polyphenol va flavonoid khong khéc biét
c6 y nghia gilta cac nghiém thic, cho

thdy xir Iy enzyme trong diéu kién khao
sat chua lam bién d6i rd cac nhom nay.
vitamin C khac biét gita cic nghiém
thirc nhung can dién giai than trong do
nhay véi nén mau, oxy hoéa va diéu kién
phan tich. Trén co sé hiéu sut thu hdi
va xu hudng giam do duc, CT1 dugc lya
chon cho thi nghiém khao sat ndng do
pectinase.

3.3. Anh huéng cia nong dj
pectinase dén chit lwgng dich ép thanh
long rugt do

Pectinase duogc khao sat o5 néng do
0,04-0,12% trong cung diéu kién 40 °C,
60 phut, pH tu nhién va quy trinh tach dich
gidng nhau. Két qua trinh bay & Bang 3.



Bang 3. Két qua do cac chi tiéu véi nong do pectinase khac nhau
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Chi tiéu CT3 CT4 CT5 CT6 CT7
P nhét (mPas) 3,10+0,08° | 345+021° | 465+0,08* | 344+058 | 3,180,06"
6 duc (NTU) 462,00 = 4,00° | 586,00 + 3,00° | 635,00 +3,00° | 352,67 + 40,92 | 607,00 + 4,00°
Hiéu sudt thu hdi dich (%) | 69,00+ 025 | 68,75 +0,23¢ | 76,06+ 026 | 58,67+0,76° | 71,75 +0,26"
TSS (°Brix) 12,00£0,10° | 12,000,10° [ 11,00+ 0,10° | 12,67+0,58* | 11,00+ 0,10°
pH 5374002 | 53440020 | 53740020 | 521£0,19° | 529+0,02*
Vitamin C (mg/100mL) | 14,23+0,73> | 15,63+£0,95" | 14,58+ 1,14° | 2643 +233¢ | 14,93 2,14
Acid tong s6 (% acid citric) | 1,09+0,01® | 1,07+£0,01® | 1,09+0,01® | 1,12£0,07* | 1,02+0,01°
Betacyanin (mg/L) 157,85+ 1,35°| 173,80+ 1,80° | 177,65 + 1,45¢| 156,21+ 7,67° | 182,60 + 1,70°
fn‘ilgy%h;%‘;g‘mg % 177,75 +0,85° | 175,85 % 0,85 | 176,40 +0,70° | 175,55 +2,89* | 176,70 + 0,80°
Flavonoid tong s (mg QE/L) | 391,59 +3,61° | 302,41 +2,69¢ | 253,19+ 2,31¢| 316,62+ 15,90| 538,95 + 4,85¢

Ghi chi: CT3, CT4, CT5, CT6 va CT7 lan lwot twong y’*ng vdi nong dé pectinase 0,04%; 0,06%; 0,08%;
0,10% va 0,12%. So liéu la gia tri trung binh + dé léch chudan (n = 3). Trong cung mot hang, cdac chir cai khac

nhau thé hién su khdc biét c6 y nghia thong ké theo Tukey HSD ¢ p < 0,05.

Két qua ¢ bang 3 cho thiy ndng
d6 pectinase anh huong co ¥ nghia dén
hiéu suat thu hoéi dich. CT5, tuong ung
pectinase 0,08%, dat hiéu suit cao nhat
76,06 + 0,26% va khac biét co y nghia so
v6icac nghiém thuce con lai (p < 0,05). Khi
nong do ting tir 0,04% 1én 0,08%, hi¢u
suat thu hoi tang; tuy nhién, khi ting 1én
0,10%, hiéu suat giam. Xu huéng nay cho
théy tang néng do enzyme khong luon lam
tang hiéu qua thu hdi, do hiéu qua thuy
phan con phu thudc vao co chat pectin sin
co, trang thai h¢ keo va muc giai phong
céc thanh phan hoa tan tir mo qua.

Mbi quan h¢ gitra hi¢u suit, do nhot
va d6 duc khong tuyén tinh. CT5 c6 hiéu
suét cao nhét nhung d¢ nhot, do duc cling
cao nhét; CT6 c6 d6 duc thap nhat nhung
hiéu suét thap. O giai doan tach dich tho,
enzyme c6 thé lam mém mo va giai phong
nhiéu pha dich hon, déng thoi kéo theo
polysaccharide hoa tan, hat keo va manh
té bao nho. Vi vay, hiéu suit thu hdi cao
khong dong nghia véi dich pht hop nhét
cho qua trinh mang.

TSS, pH va acid tong s bién dong
trong pham vi hep, cho thay pectinase chii
yéu tac dong 1én cau tric polysaccharide
va hé keo hon la hé acid-base cua dich
qua. Polyphenol tong sé khong khéc
biét c¢6 ¥ nghia, trong khi flavonoid bién
dong manh, co thé do Folin-Ciocalteu
phan anh tong chat khu/phenolic theo
acid gallic, con phuong phap flavonoid
dua trén tao phuc AICl; va nhay véi
phan nhom flavonoid, nén mau. CT6 co6
vitamin C cao nhat nhung hiéu suat thap.
Do d6, CT5 dugc dung cho thi nghiém
tiép theo; do nhot, do0 duc cao la co s¢
khao sat nhiét do-thoi gian dé cai thién
dich dau vao.

3.4. Xac dinh nhiét dj va thoi gian
xu ly enzyme thich hop

Thi nghiém khao sat 9 t6 hop nhiét
do-thoi gian voi pectinase 0,08% nham
xéc dinh diéu kién xir Iy phu hop; két qua
trinh bay ¢ bang 4.
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Bang 4. Anh hudng cua nhiét do - thoi gian xir Iy dén cac chi tiéu chat luong cua dich qua

Chi tiéu cr8 | ¢r9 | cr10 | ¢ri1 | €r12 | €T13 | CT14 | CT15 | CT16
P ohét (Pa's) 201+ | 256+ | 265+ | 234+ | 465+ | 432+ | 489+ | 484+ | 552+
© a8 0,03 | 004 | 005 | 004" | 008 | 006 | 007 | 005 | 007
D dye (NTU) 82,50+ | 115,87+ | 169,20+ | 289,70 + | 635,00+ | 42,73+ | 54,99+ | 26,85+ | 54,00+
0 due 135 | 1,804 | 271° | 406 | 3000 | 090¢ | 1,177 | 110b | 1,26
Hiéu sudt thu hoi dich | 61,60+ | 67,45+ | 57,06+ | 58,39+ | 76,06+ | 4538+ | 57,73+ | 58,87+ | 66,23 +
(%) 038 | 032> | 0465 | 042% | 026* | 025 | 040 | 035 | 043
TSS (Brix) 10,014 | 1249+ | 10,99+ | 12,01+ | 11,00+ | 1149+ | 10,01+ | 999+ | 1031+
X 0,09 | 0,09 | 009 | 009 | 010° | 009 | 009 | 009 | 0,09
- 530+ | 525+ | 547+ | 535+ | 537+ | 505+ | 506+ | 506+ | 505+
p 0,02 | 003 | 002 | 003 | 002 | 002 | 001¢ | 001¢ | 002
Vitamin C (mg/100 | 12,80% | 14,14+ | 1728+ | 14,19+ | 14,58+ | 12,35+ | 14,84+ | 14,18+ | 1243+
mL) 020 | 016 | 0240 | 0220 | 1,14 | 015 | 023 | 019 | 017
Acid tong s6 (% acid | 1,05+ | 1,02+ | 1,07% | 1,05+ | 1,00 | 1,09+ | 1,01+ | 1,04+ | 1,05+
citric) 0,01 | 0,02 | 001* | 002 | 001* | 001* | 001° | 001* | 002®
Betacyanin (mgrlLy | 11676 | 168,17 | 11921 % | 142,09 | 177,65 % | 166,82 | 186,25 | 120,03 = | 15439+
eracy & 2060 | 1710 | 1,890 | 253 | 145 | 225 | 271* | 180" | 2,16
Polyphenol tong s6 | 173,34+ | 176,23 | 172,82 + | 17528 + | 176,40 + | 173,32+ | 171,44+ | 169,53 + | 176,37 =
(mg GAE/L) 1222 | 099¢ | 1.3 | 108 | 070° | 0095% | 086* | 1,04 | 1,08
Flavonoid tong s6 (mg | 388,22 + | 332,29 + | 287,40 = | 472,69 = | 253,19 + | 382,87 + | 258,20 + | 244,01 +| 312,53 +
QEL) 767 | 586 | 649 | 8120 | 231' | 667 | 613 | 532 | 676

Ghi chii: CT8-CTI6 la cic nghiém thire xir Iy pectinase 0,08% & cdc té hop nhiét dg - thoi gian khéc nhau:
CT8: 35 °C - 45 phut; CT9: 35 °C - 60 phut;, CT10: 35 °C - 75 phut; CT11: 40 °C - 45 phut; CT12: 40 °C - 60
phiit; CT13: 40 °C - 75 phiit; CT14: 45 °C - 45 phiit; CT15: 45 °C - 60 phut; CT16: 45 °C - 75 phut. S6 liéu
la gia tri trung binh + d¢ léch chudn (n = 3). Trong cung mot hang, cdc chir cai khac nhau thé hién su khdc
biét ¢ y nghia thong ké theo Tukey HSD ¢ p < 0,05.

Két qua & bang 4 cho thay nhiét do
va thoi gian xir Iy 1am thay doi c6 y nghia
cac chi tiéu cong nghé. CT12 dat hi¢u suét
thu hdi cao nhét, 76,06 + 0,26%, nhung
ddng thoi co d6 nhdt 4,65 + 0,08 mPa's va
do duc 635,00 + 3,00 NTU, cao hon nhiéu
so v6i nhom xtr Iy ¢ 35 °C. Diéu nay cho
thdy diéu kién cho hiéu sudt thu hdi cao
nhat khong nhét thiét 1a diéu kién pht hop
nhét cho dich dau vao cta cong nghé mang.
V61 qua trinh mang, d§ nhot va do duc cao
lam tang tré luc loc, tai chat ran va nguy
co tac nghén, tir d6 c6 thé lam giam ning
suat dong tham (Bhattacharjee va cong su,
2017; Conidi va cong su, 2020).

Trong nhom 35 °C, CT9 xu ly trong
60 phut dat hiéu sudt 67,45 + 0,32%,
cao hon CT8 va CT10; dong thoi co do
nhét 2,56 + 0,04 mPa's va TSS cao nhét
12,49 + 0,09 °Brix. Do duc cua CT9 cao
hon CT8 nhung thdp hon dang ké so vai
cac nghiém thirc 40 °C trong 45-60 phut
va thap hon CT5 & thi nghiém nong do.
Mot s6 nghiém thic & 45 °C ¢6 do duc
thap, dac biét CT15, nhung do nhét cao
hodc hiéu suét thu hoi khong thuan lgi. Do
khong c6 ngudng tiéu chuan chung cho
moi dich qua trudce c6 dac mang, viéc lya
chon diéu kién xir Iy trong nghién ciru nay
dua trén su can bﬁng gitra hi¢u suét thu
hoi, 46 nhét, do duc va chat lugng dich
qua trong pham vi khao sat.




Bang 4 ciing cho thdy cac hop
chat sinh hoc bién dong khac nhau theo
nhi¢t d§ va thoi gian. Vitamin C dat cao
nhat & CT10, betacyanin dat cao nhat &
CT14, trong khi flavonoid téng sé dat
cao nhat ¢ CT11. Tuy nhién, cac nghiém
thirc nay khong dong thoi cé wu thé vé
hidu suat thu hdi, 46 nhét va do duc.
Polyphenol tong s6 bién dong & mirc hep
hon so véi flavonoid, phu hgp véi nhan
xét rang flavonoid 14 mot nhém con ciia
polyphenol nhung duoc xac dinh bang
phéan g tao phirc riéng va cé thé nhay
hon vo&i nén miu. Vi vdy, CT9, tuong
ung voi xu ly pectinase 0,08% & 35 °C
trong 60 phut, dugc lya chon la diéu
ki¢n phu hop hon trong pham vi khao
sat do dat can bang giita hiéu suat thu
hoi, do nhét thép, TSS cao va kha nang
duy tri betacyanin ciing nhu polyphenol
tong s.

IV. Két luan va kién nghi

Két qua cho thay xir 1y enzyme anh
hudng dén hiéu suat thu hoi, ddc tinh vat
ly va mot s6 hop chat sinh hoc cua dich
thanh long rudt do. Pectinase phu hop hon
t6 hop pectinase-cellulase do ting hiéu suat
thu hoi va khong 1am thay ddi co ¥ nghia
betacyanin, polyphenol, flavonoid. Nong
d6 0,08% cho hiéu suit cao nhét nhung lam
tang do nhot, do duc, nén can diéu chinh
diéu kién xtr ly. Xét dong thoi hiéu suat thu
hdi, d6 nhét, do duc, TSS va hop chét sinh
hoc, pectinase 0,08% ¢ 35 °C trong 60 phut
dugc chon cho tién xur 1y trude loc/cd dic
mang. Can nghién ctru tiép anh hudng cua
dich sau xir Iy dén nang suat dong tham, tac
nghé&n, bao toan hop chit sinh hoc va t6i wu
hoa déng thoi né)ng dd enzyme, nhiét do,
thoi gian, pH biang md hinh thong ké.
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Loi cam on: Nghién ctru nay duoc
thuc hién trong khuén khd nhiém vu khoa
hoc va cong nghé theo Nghi dinh thu Viét
Nam - Italy “Nghién ctru phét trién cong
nghé va thiét bi san xut nuéc thanh long
rudt do o dic chét lugng cao ung dung
k¥ thuat loc mang tich hop”, ma s NPT/
1TA/24/10.
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DETERMINATION OF PECTINASE PRETREATMENT
CONDITIONS FOR RED DRAGON FRUIT JUICE PRIOR
TO MEMBRANE CONCENTRATION

Dang Thao Yen Linh!, Nguyen Van Tuyen'!, Chu Xuan Quang', Nguyen Ngoc Diep!,
Doan Hoang Linh!, Nguyen Thi Mai Linh', Nguyen Duc Dung?

Abstract: This study determined suitable enzyme pretreatment conditions for red
dragon fruit juice before membrane filtration/concentration. Experiments included raw juice
characterization, enzyme selection, pectinase concentration screening, and temperature-time
evaluation. The raw juice had 14.00 £ 1.00 °Brix TSS, pH 5.06 = 0.12 and 1.04 £+ 0.06% total
acidity, and contained vitamin C, betacyanin, polyphenols and flavonoids. Pectinase was
more suitable than the pectinase-cellulase combination because it improved juice recovery
while maintaining major bioactive compounds. Pectinase 0.08% gave the highest recovery
within the tested range, but viscosity and turbidity remained high. Considering recovery,
viscosity, turbidity, TSS and bioactive retention, treatment with 0.08% pectinase at 35 °C for
60 min was selected within the investigated range. These findings support juice preparation
for subsequent membrane filtration/concentration.

Keywords: enzyme treatment, fruit juice concentration, membrane technology, pectinase, red
dragon fruit
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