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ABSTRACT

This study is to evaluate the effect of the hydrolysis condition of enzyme
Pectinex Ultra SP-L on red dragon juice quality and assess the quality of
red flesh dragon fruit juice after ferment. Supplement of enzyme Pectinex
Ultra SPL preparation facilitated the extraction of dragon juice. The
enzyme was used at a level of 0.3% and incubated at 50°C in 1 hour. The
results showed that juice treated with enzyme gave beneficial such as the
highest juice recovery yield of 77.03%, the highest betacyanin recovery
yield of 82.31%, the highest polyphenol total recovery yield of 41.57% and
the transmittance of 86.28%. Gas chromatography analysis results
showed that fermented juice had 49 aroma compounds: alcohol (9
compounds) and esters (14 compounds). The sample in this study got the
attribute methanol 0.00967 g/L, aldehyde 1.12 mg/L, ethanol content of
9.5%, which meeting the standard of 45:2013 Vietnam standard for wine.

TOM TAT

Nghién ciru duoc thuc hién nham xdac dinh thong s6 thuy phan dich thanh
long ruét dé bang enzyme Pectinex Ultra SP-L va ddanh gid chat lwong
niede thanh long rudt dé sau 1én men. Ché pham enzyme Pectinex Ultra
SP-L bé sung vao trong dich qud véi ty 1é 0,3% va diéu kién thiy phan &
nhiét @6 50°C trong 1 gic da cho hiéu sudt thu hoi dich qua 77,03%, hiéu
sudt thu hoi betacyanin 82,31%, hiéu sudt thu héi polyphenol tong sé
41,57% va do truyén suot 86,28%. Két qud phdn tich sac ky khi rieou cé
49 hop chat tao mii, trong dé chi yeu la nhom alcohol (9 nhém) va ester
(14 nhém). San phiam dat yéu cau vé mét sé chi tiéu héa hoc co ban theo
TCVN 7045:2013 cho ruou vang: methanol 0,00967 g/L, aldehyde 1,12
mg/L, ham luong ethanol 9,5%,

Trich dén: Hoang Quang Binh, Duong Thi Ngoc Diép, Lé Thi Nhu va Mai Thanh Tong, 2020. Nghién ctru
dicu kién thuy phén dich qua thanh long rut do (Hylocereus polyrhizus) va thir nghiém 1én men
ruou. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(3B): 86-92.

1 PAT VAN BE
Thanh

long ruot do chia nhiéu vitamin,
carbohydrate, chat xo, betacyanin va polyphenol t6t

cho stc khoe, han ché qua trinh oxy hoa (Jamilah et
al., 2011). Thanh long rudt do duoc tiéu thy chi yéu
4] dang twoi. Ché bién da dang hoa san pham giup
nang cao gia tri kinh té trai thanh long 1a diéu can

86



Tap chi Khoa hoc Trirong Pai hoc Can Tho

dugc quan tdm. Nguoi tiéu dung Viét Nam ngay
cang c6 xu hudng gia ting sir dung san pham ruou
1én men tur trai cay. Tuy nhién, thit trai thanh long
chira nhiéu pectin, 1am cho dich qua sau qua trinh
xay cha c6 do nhét cao, dan dén kho khan khi loc.
Phuong phap sinh hoc thiy phan dich qua béng
enzyme la mot huéng di hiéu qua dé giai quyét van
dé nay do ¢o cac uu diém ndi bat nhu: hiéu qua xir
1y cao, an toan sinh hoc, khong lam anh huong nhiéu
dén dac diém cam quan cia nguyén lidu, d& tng
dung trong san xuit quy mo 16n. Cac cong trinh d
cong bd cho thiy sir dung enzyme pectinase c6 hiéu
qua tdt trong thity phan dich qua trai cay (Nguyen et
al., 2019; Rinaldi et al., 2013; Nguyén Nhat Minh
Phuong va ctv.,, 2011; Mai Thanh Trung va ctv.,
2016). Ham lwong pectin trong mdi loai dich qua 1a
khac nhau; do d6 tily theo tirng loai qua ma c6 didu
kién thily phan khéac nhau; thong qua viéc Kiém soat
nhiét 49, thoi gian thuy phan, ty 1& enzyme b sung
s& gitip 61 wu kha nang hoat dong cua enzyme. Muc
tiéu ctia nghién ciru nay 1a (i) khao sat thong s thiy
phan dich qua thanh long biang enzyme Pectinex
Ultra SP-L cho hiéu suét thu hdi dich qua va cac hop
chat betacyanin, polyphenol cao; (ii) thir nghiém 1én
men ruou thu dugc san phim c6 chat luong phu hop
V6i tiéu chuan Viét Nam cho ruou vang.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu

Nguyén li¢u: Thanh long ruét dé dugc mua tai
cho dau mébi nong san Thi Piec, thanh phd HO Chi
Minh, khong nidm bénh, hu dap. Thanh long sau d6
duoc rira sach, bo vo; thit qua duoc bao quan lanh
dong dudi -18°C.. Ché phim ndm men thuong mai
RV100 ching Saccharomyces cerevisiae cung cap
boi cong ty Angel (Trung Qudc). Ché pham nam
men duoc ding trong nghién ctru 1a ché pham
chuyén dung danh cho 1én men ruou vang theo
thong tin cung CAp tir cong ty phan phdi. Ché pham
enzyme Pectinex Ultra SP-L dwoc cung cp boi tap
doan Novozymes (Pan Mach). Enzyme duoc san
Xuit tir nAm méc Aspergillus aculeatus, c6 hoat tinh
> 3.800 U/mL, dang léng, pH t5i wu 3,5-4,5; nhiét
d6 toi wu 45-50°C. Enzyme dwoc bao quan trong
ngan mat ti lanh ¢ nhiét d6 khoang 12-15°C. Ché
phdm enzyme dugc ding trong nghién ciru ¢6 ban
chat 1a enzyme pectinase, enzyme thudng dugc sir
dung trong cac cong trinh nghién ctru thity phan dich
trai cay.

Hod chat: Gallic acid 99,5% (An Dg), Follin
Ciocalteu 99,5% (MercK, DBuc), Na,COz 99,5%,
3,5-dinitrosalicylic acid 99,5%, Phenol 99%,
Glucose 99,5%, Sodium sulfite, Sodium hydroxide
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96%, Potassium sodium tartrate (Xilong, Trung
Quoc).

2.2 Phuong phap nghién ciru

221 Kh’do sat anh huong cua thoi gian thuy
phdn dén chat luong dich qua

Thit qua thanh long sau khi rd dong dugc dem di
xay nhuyén. Khi nhiét do dich qua dat 40 °C, bd
sung enzyme Pectinex Ultra SP-L vao puree véi ty
16 0,1%, khudy déu. Mau duoc thity phan trong cac
khoang thoi gian 30, 60, 90, 120 va 150 phut; pH tu
nhién cta dich qua 4,5 - 4,6. Két thac thoi gian thuy
phan, enzyme dugc bat hoat & 90°C trong 10 phut.
Sau d6 dich qua dwgc 1am ngudi nhanh bang nudc.
Dich qua sau loc dwoc xac dinh khéi luong, ham
luong betacyanin, ham luong polyphenol tong va do
truyén sudt.

2.2.2 Khdo sat anh hweng cua ty 1 enzyme bo
sung dén chdt heong dich qua

Mau thi nghiém duogc thuc hién thuy phan va
theo doi cac chi tiéu tuong ty thi nghiém muc 2.2.1;
trong d6 thoi gian thay phan 1a két qua muc 2.2.1, ty
16 bd sung enzyme Pectinex Utra SPL dugc khao sat
O cac ty I€ khac nhau: 0,1; 0,2; 0,3 va 0,4%.

2.2.3 Khao sdt anh huong cua nhiét do thiy
phdn dén chdt lwong dich qud

Mau thi nghiém duogc thuc hién thuy phan va
theo doi céc chi tiéu twong tu thi nghiém muc 2.2.1.
trong d6 thoi gian thay phan 1a két qua muc 2.2.1, ty
I& enzyme bo sung 1a két qua muc 2.2.2; nhiét do
thuy phan duoc khao sat & cac mirc khac nhau: 40°C,
45°C va 50°C. Cac gia tri nhiét do duoc khao sat
trong thi nghiém nay nam trong khoang nhiét do
hoat dong ti wu cua enzyme theo khuyén céo cua
cong ty cung cAp enzyme.

2.2.4  Lén men dich qud thanh long rugt do

Dich qua sau thity phan dugc b6 sung duong dén
22 °Bx. Dich qua duoc xt ly véi natri metabisulfit &
ndng d6 40 ppm. Sau 2 gid xtt 1y, 7% dich nAm men
c6 mat do 107 (té bao/mL) dugc bd sung vao trong
dich qua, khudy déu. Qu4 trinh 1én men dién ra tai
diéu kién phong (30 — 31°C) trong 13 ngay, pH tu
nhién cua dich qua. Cac théng sé cua qua trinh 1én
men ruou 1a két qua thu nhan duoc tir cac thi nghiém
khao sat da duoc thuc hién trong nghién ciru nay.
Céc chi tiéu phan tich & mdi thi nghiém 1a toc do
phat trién ciia nAm men, sy bién déi vé do Brix, pH
cua dich qua trong qua trinh 1én men ciling nhu ham
luong con va ham lugng dwong khir cia ruou sau
qua trinh 1én men.
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2.3 Chi tiéu phan tich

Ham lwong betacyanin: Phuong phap phén tich
dugc tham chiéu theo Liaotrakoon et al. (2013), c6
hiéu chinh. Mau phén tich bang cach do d6 hap thu
quang bang UV-VIS tai buéc séong 538 nm. Cong
thie tinh ham luong betacyanin (mg/100 mL mau)
duoc trinh bay nhu sau:

A.(MW).d .100
E.L

A: d6 hip thu tai budc song 538 nm. L: do day
curvet. d: d6 pha loang. E: kha ning hip thy phén tir
(6,5 x 10* L/mol cm trong H,0). MW: Khéi lugng
phan tir (550 g/mol)

Ham lrong polyphenol tong so: Phuong phap
phan tich dugc tham chiéu theo 1SO 14502 — 1:2006
va c¢6 hiéu chinh (B6 KH&CN, 2009). Hat 0,5 mL
dich miu cho vao dng nghiém, thém 2,5 mL Folin
10% lic déu va dé yén trong toi khoang 5 phit. Sau
d6 cho thém 2 mL Na,COs 7,5% véo 6ng nghiém va
lic déu, dé tdi trong 60 phiit rdi dem di do quang &
budc séng 765 nm. Dya vao phuong trinh dudng
chuén gallic acid, ham lugng polyphenol téng dwoc
thé hién theo mg GAE/100mL mau.
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Hiéu suat thu hai dich qua: Khéi lwong mau sau
thity phan *100/khdi lugng mau truéc thiy phan.
luong
betacyanin ctia mau sau thity phan *100/khdi lugng
betacyanin mau trugc thity phan. Hiéu suat thu hoi
polyphenol: Khéi lugng polyphenol cia mau sau loc
*100/khdi lwong polyphenol mau truéc loc. P
truyén suot: Mau duogc xac dinh do truyén suét %T
bang cach sir dung may do quang phd UV-VIS tai
budc song 660 nm, sir dung nudc cat lam mau chuan
(Ghosh et al., 2016). Ham hrong tong chdt rdn hoa
tan: sir dung khuc xa ké Atago (0-33%). pH sir dung
may phan tich pH dé ban. PJ con: phuong phap
chung cit con (Lé Thanh Mai va ctv., 2009), ham
lugng duong sot (Miller, 1959). Céc chi ti€u phan
tich séc ky duoc giri mau phén tich tai cong ty trach
nhiém hiru han Khoa hoc va Cong nghé Khai Hoan,

Hiéu suat thu hoi betacyanin: Khbi

quan Thu Dirc, thanh phé H6 Chi Minh.
2.4 Phwong phap xir 1y s6 liéu

_Céc 6 ligu thu thap dwoc xir 1y thong ké bang
phan mém JMP 10.0 va tinh toan, v& d6 thi bang

Excel 2011.
3 KET QUA VA THAO LUAN

Két qua thi nghiém duoc thé hién trong Hinh 1.
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Hinh 1: Anh hwéng ciia thoi gian thily phan dén bién déi: higu suét thu hdi dich qua (A),
dd truyen suot (B), hiéu suat thu hoi betacyanin (C), hiéu sat thu hoi polyphenol tong so (D)

88



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Khi tang thoi gian thay phan tir 30 dén 150 phut,
tat ca cac chi tiéu theo ddi déu tang, tuy nhién c6 su
khac biét khong ¥ nghia vé thong ké (p>0,05) & cac
chi tiéu hiéu suat thu hoi dich qua, hiéu suat thu hoi
betacyanin, d¢ truyén sudt giita cac mau thay phan
trén 60 phut. Trong qua trinh thiy phan dich qua,
enzyme pectinase c6 thé da lam dut gay pectin,
cellulose tir d6 pha v& thanh té bao thuc vat; diéu
nay dan dén ting kha nang kha ning giai phong dich
qué ciing nhu céc chét hoa tan (Nguyén Cong Ha va
ctv., 2014). Sau 60 phit thily phén, c6 thé lac nay
luong enzyme dd khong con du dé phan (ng véi co
chat; do d6 khong co su thay dbi nhiéu vé gia tri &
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cac chi s6 khao sat. Thity phan dich qua thanh long
rudt do trong 60 phat cho hiéu qua thu hdi cao vé
dich qua (68,98%), betaycanin (66,43%),
polyphenol tong (34,89%), d¢ truyén sudt (73,02%)
cling nhur gitip tiét kiém thoi gian xir 1y.

3.1 Anh hwéng caa ty 1é enzyme bd sung
dén chat lwong dich qua

Khi tang ty & enzyme tir 0,1% dén 0,3%, ham
lugng dich qua, ham lugng betacyanin, ham
polyphenol tong thu hdi dugc, ciing nhu do truyén
sudt cua dich qua sau thuy phan tang; két qua dugc
thé hién trong Hinh 2.
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Hinh 2: Anh hwéng ciia nong d9 enzyme thity phén dén: higu suat thu hai dich qua (A),
d¢ truyen suot (B), hiéu suat thu hoi betacyanin (C), hiéu suat thu hoi TPC (D)

Trong truong hop thira co chat, nong do enzyme
tang da lam tang toc do phan tmg. Luc nay, toc do
phan ng phu thuge tuyén tinh véi lugng enzyme;
nong d6 enzyme cang 16n lugng co chat bi bién ddi
nhiéu. Tuy nhién, khi ndng do enzyme bdo hoa véi
ndng d6 co chét, van toc phan tmg khong thay doi
hodc khong ting thém khi ting ndng do enzyme
(Pham Thi Tran Chau va Phan Tuin Nghia, 2006).
Trong mot s6 nghién ctru khac, tang ty 18 enzyme da
gitip 1am tang hiéu qua trich ly polyphenol tong s6
(Jorgensen et al., 2004; Rinaldi et al., 2013). St
dung ty 1€ enzyme 0,3% trong thiy phan dich qua
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thanh long rudt dé cho hiéu qua thu hdi cao vé dich
qua (72,60%), betaycanin (72,89%), polyphenol
téng (32,59%), do truyén sudt (76,85%).

3.2 Anh hwéng ciia nhigt df thity phan dén
chat lwgng dich qua

Nhiét d¢ thity phan tang tir 40°C dén 50°C da
giup lam tang hiéu qua thu hdi dich qua cao, do
truyén sudt, hiéu suit thu hdi betacyanin va
polyphenol tdng. Céc chi tiéu nay dat gié tri cao nhat
tai nhiét do 50 °C véi két qua ghi nhan duoc lan luot
1a 77%, 86%, 82% va 41%.
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Hinh 3: Anh hwéng ciia thoi gian thity phan dén bién doi:hi¢u suat thu hdi dich qua (A),
d¢ truyen suot (B), hiéu suat thu hoi betacyanin (C), hiéu suat thu hoi TPC (D)

Nhiét do thity phan 50°C c6 thé gan véi nhiét do
t6i wu ciia enzyme. Cac phan tir enzyme c6 dong
ning 16n, ting phan ung gitra enzyme va co chét;
nhiét d6 tang lam giam d6 nhét dich qua, tang kha
nang phan tan cua enzyme trong dich qua, tang co
hoi tiep xuc glua enzyme véi co chat. Nghién ciru
ctiia mot sb tac gia cho thay enzyme Pectinex c6 hiéu
qua tot khi thay phan dich qua: chanh day (Nguyen
et al., 2019), xwong rong (Davara et al., 2017), sori
(Mai Thanh Trung va ctv., 2016), xoai (Nguyén
Nhat Minh Phuong va ctv., 2011) tai nhiét d6 50°C.

O nhiét 6 50°C, enzyme Pectinex Utra SP-L c6 kha
nang hoat dong tot trén nguyén liéu thanh long.
3.3 Lén men dich qua thanh long rugt dé

Nudc thanh long 1én men trong nghién ctu co
ham luong céc chi s§ ethanol, methanol, aldehyde,
acid bay hoi va ham luong SO, nam trong khoang
cho phép theo quy dinh vé tiéu chuan ruou vang
TCVN 7045:2013 (B6 KH&CN, 2013) duoc thé
hién trong Bang 1. San phim nghién ctru c6 ham
lwong téng chét rén hoa tan, acid téng va ham lugng
dudng sot thap.

Bang 1: Thong sé ciia nwéc udng 1én men tir thanh long rudt dé trong nghién ciru

Théng sb Nghién ciru TCVN 7045:2013
Tdng chét rén hoa tan (%) 9,00 -
pH 3,22 -
Acid tong sb (%) 0,64 -
Ham luong duong sot (g/L) 4,97 -
Ham lugng ethanol* (% mL/mL) 9,5 >8,5
Ham lugng methanol (g/L)* 0,0967 <0,4
Ham lugng acid bay hoi (meq/L)* 0,204 <20
Ham lugng SO, (mg/L)* 1,20 <150
Ham lugng aldehyde (mg/L)* 1,12 -

- : Khong quy dinh

*: Két qud phdn tich dioc thuc hién béi trung tam phan tich Khai Hodn
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Két qua phan tich trong Bang 2 cho thiy nudc
gua 1én men tir thanh long ruét dé trong nghién ctru
¢6 49 hop chit tao mui bao gém: 9 chit nhom
alcohol (18,37%), 14 chit nhom ester (28,57%), 6
chat nhém acid hitu co (12,24%) va 20 chét nhom
khac (40,82%). Diéu nay cho thay cac hop chat

Tdp 56, S6 3B (2020): 86-92

alcohol va ester dong vai tro chu yéu trong tao mui
cho san pham. Trong cac nghién ctru dd cong bd
cling di cho thay cac hop chat nhom ester va nhom
alcohol chiém da s6 trong hop chat mui cua rugu
vang: rugu vang cacao (Dias et al., 2007), ruou vang
xoai (Reddy et al., 2010; Lu et al., 2017).

Bing 2. Thanh phan hep chit bay hoi trong nwéc thanh long rugt dé 1én men trong nghién ciru

S6 thit tw Nhém alcohol Nhom ester

Nhoém acid hitu co Chat khac

1 1,2-Propanediol

2-methylpropy! ester

1-(Dimethoxymethyl)-4-(1-

Butanoic acid methoxy-1-methylethyl)

2 1-Butanol 2-Phenylethyl Ester Decanoic Acid 1,8 -Cineole

3 1-Octanol 3-methyl acetate Nonanoic Acid 3,7,7-Trimethyl-1,3,5-
cycloheptatrie

4 1-Pentanol 3-Metylbutyl decanoate Octanoic acid Benzene, 1,2,3-trimethoxy-

5-(2-propenyl)

5 1-Tridecanol

Dodecanoic acid, ethyl

. . Cyclohexa siloxane,
Hexanoic acid Y

ester dodecamethyl
6 2.3-Butanediol E—_ll-Hexadecenom Propanoic acid, 2- Cyclopentasiloxane,
acid, ethyl ester methyl- decamethyl

7 Beta-Citronellol ethyl ester

Heptadecanoic acid,

Cyclotrisiloxane,
hexamethyl-(CAS)

8 Isocineol hydroxybutanoate

Hexanoic acid ethyl 4-

Diisoamylene

9 Phenylethyl alcohol

Iso ameyl hexanoate

Disiloxane, 1,3-diethoxy-
1,1,3,3-tetramethyl

Dodecanamide, N,N-bis(2-

10 Isoamy! lactate hydroxyethyl)-
11 Isobutyl caprate Dodecane
12 Octanoic acid, 3- Furanone
methylbutyl ester
13 Phosphoric acid, Hexadecane, 2,6,10,14-
tributyl ester Tetramethyl
Silicic acid, diethyl .
14 bis(trimethylsilyl) ester I-Limonene
15 Oxime-, methoxy-phenyl
16 Silane
17 Silane, diethoxydimethyl-
18 Silanediol, dimethyl-
19 Tetradecane
20 a-Terpinolene

* Két qua phan tich duoc thuc hién béi cong ty Trach Nhiém Hiru Hagn Khoa Hoc Va Cong Nghé Khai Hoan

4 KET LUAN

Ung dung ché pham enzyme Pectinex Utra SPL
Véi ty 16 0,3% va thily phan & nhiét do 50°C trong 1
gio cho hiéu suat thu hdi dich qua 77%, hiéu suat
thu hoi betacyanin 82%, hiéu suit thu hoi
polyphenol tdng 41% va do truyén sudt 86%. Dich
qué thanh long 1€n men c6 49 hop chét tao mui,
trong do6 chu yéu 1a nhém alcohol (9 nhém) va ester
(14 nhém). Nudc thanh long 1én men dat yéu cau vé
mot s6 chi tiéu héa hoc co ban theo TCVN
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7045:2013 cho ruou vang, dién hinh nhu: methanol
0,00967 g/L, aldehyde 1,12 mg/L, ham lrong
ethanol 9,5% (mL/mL).
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