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Preservative Effect of Glucose Oxidase and Lemon Juice on Sugarcane Juice
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Abstract: In order to study the preservation of sugarcane juice,lemon juice and glucose oxidase were added into fresh
sugarcane juice. By single factor experiments, the amount of glucose oxidase (A) ,enzymolysis temperature (B) ,enzy-
molysis time (C) and lemon juice volume (D) ,on preservative effect of sugarcane juice,were investigated. On the basis
of single factor experiments,the L, (3*) orthogonal tests were designed. The optimal combination were confirmed and the
sample was characterized by UV and FT-IR. The result showed that at 20 °C, the optimal conditions for preservation
were ; sugarcane juice of 40 mL,the amount of glucose oxidase of 0. 060 mg, enzymolysis temperature of 30 °C , enzymoly-
sis time of 10 min and lemon juice volume of 1 mL. The relationship between primary and secondary factors were lemon
juice volume , enzymolysis temperature , amount of glucose oxidase and enzymolysis time. Under the optimal conditions,
sugarcane juice can effectively keep preservation for 12 days. The UV spectra of the samples of 12 days and fresh sugar-
cane juice was basically the same,and the IR spectra all had the absorption peak of quinones. Uliraviolet color group C
=(,C=C and conjugated polyene of the samples after modification was destroyed and had no infrared quinone absorp-
tion peaks.
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Table 1 The main physical and chemical indicators of sugarcane juice

. Vo it B )
p Ve content ( pg/mL) Sugar content (% ) Transmittance (% ) Sensory evaluation
5.40 48.74 19.8 A R OB PICULRE RAT

1.4 #HEESLENRENRENREZME

S BIFRH 0.,0. 045 .0. 060 ,0. 075 ,0. 090 0. 105
mg H] %5 B S PR i 3 T A G5 R 2 R TR Y
150 mL HEFEH AR, 23 BN 22 80 L K 5 B H BE
1140 mL IR & ¥ 51 AR IR E O 20 CF K 10
min, VEE IR SR L0 DR I B AT R 2

Ui 20 C AT ORAF 6 d, I H IR AL 1 B RS E I
WAL, 0 R i 1) A W STl
1.5 EgfE e B XHREE R 0m

PRI 0. 075 mg 1) 9 %0 W S AL T 2= T4 A 9 5
IR TR 09 150 mL HETE I, 43 50 A28 85
O K B H BT 40 mL, IRG IS el 30
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FRIRO. 075 mg i) %5 BE A AL 2= T3 A 9 5
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£ 6 d, D5 HCBR AR 5 RUECE PN 9281, R fix
AR S AT
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Table 2 Factors and levels

of Ly (3*) orthogonal experiment

- AR AR R it A et ity e s ] Frigeit i
K \ X , . ;
Level Amount of glucose Enzymatic hydrolysis Enzymatic Amount of
ove oxidase (A/mg) temperature (B/ C ) hydrolysis time (C/min) lemon juice (D/ml.)
1 0. 060 20 10 1
2 0.075 30 15 2
3 0.090 40 20 3
R3 HEREABHOASXERELERNZE
Table 3 Effect of glucose oxidase amount on the physicochemical properties of samples
BEALTE
Physical and 0 mg 0.045 mg 0.060 mg 0.075 mg 0.090 mg 0.105 mg
chemical properties
pH 3.67 4.68 4.72 4.76 4.72 4.71
Ve &1 Ve content (mg/mL) 26.36 38.12 42.25 46.39 46.40 46.40
JEVBEE Sugar content( % ) 16.5 18.5 18.2 17.8 17.6 17.5
%62 Transmittance ( % ) 8.9 12.8 13.4 16 15.8 15.7
SRFLE Total offset 39.11 20. 44 15.97 9.59 10.02 10.23

2 #R5itR
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3 R AW A AL B P R AR A
SN o 2 3 AT A Bl A A 2R AL I P R S
Feah B9 pH (B340, 5 0. 075 mg J5 /)
Ve SRR, G 0.075 mg JR AN ;35
JERIHRIE AR, 5 &9 0.075 mg J5 [ i A
FI T R 5 SR BE AN s/, 25 HH 4 0. 075 mg Ji5 I
NN o R TR A AL R B R AT B-D

AT, FLR R
B-D-HIHRE + 0, 0 D- HIHRE -5 WG +
HZOZ (1)

- A AR 42 D 5 6 R R 0, 3
PR TR 0,71 B-D- AT it tL A WTH I, (6t
SRS I, PR T LI 9 pH V.o A B 63
R, BB RE AT B0/, AR RS R BN , 24
fitf FH & #E 3 0. 075 mg J5,40 mL H T O, A
SRR AR 52 A T8 I J2 SR AR ] 8
T pH V., St ARS8 1 R
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Table 4  Effect of glucose oxidase amount on the sensory evaluation of samples
BTG . 0 mg 0.045 mg 0.060 mg 0.075 mg 0.090 mg 0.105 mg
Sensory evaluation

&% (43) Taste (score) 1 5 8 16 15 15

14,7 (43 ) Color (score) 3 8 12 15 14 13
HhE (43) Viscosity (score) 2 6 10 15 15 15
ULTE (43) Deposition ( score) 3 5 9 14 13 13

T FUEEI 25 23 TR 0 ~ 10 43, i 77 10 ~25 43, VBB U H 6 T eV - B0l i s (A8 0 ~ 25 3, (A BIR X BMRAIR s R 130 ~ 25 7 b

BRI BOBAR 5 TLVE -0 ~ 7 25 70, DLIEM A Bl . IR

Note ; The highest of taste, color, viscosity and deposition were all 25 ,same as below.

4 S EAE A A B 2R R E R Y
UM, R 4 TTATE 40 mL g H e o A AR
ALY I 0. 075 mg J&, BB P B 3 i
R 263K 3 M3k 4 AIH, 55 40 mL 1 H FEVE
B 0.075 mg H'H,

2.2 [EEfRETEXREE BRI

22 5 FIZZ 6 J 7| Ay Tl At Bsf (R X A oy B A o A
CEVEM I RE , fER S RIS 6 W] R BE N I 1] 1)
FERC RS pH Ve B i SO EE ALS e A T
FiF 187 S 1 N > S g st ) e 3k 15 min Ji5 SO/

o IR T T o o R A ST T ) 2, AR P Y
SEANBT I AE, AR A P A pH LV & BERLERE
TR AR S ARG, S AL (B AN Wl ]y, O SRR
AR 5 25 WA (] A A 1S min S5, PR A Al A 2
75 30 CRFEATHY, BEITPAIT ] 5 SE K, H R Y
— LB BRI, DTTRE Al Y pH LV 5 i LR
JEE SO W/ i R (B AN W A, 7 A AR DL BE A
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Table 5 Effect of enzymolysis time on the physicochemical properties of samples

Physical dnzﬁjfﬁﬁl properties 011 10 min 15 min 20 min 25 min 30 min
pH 3.76 4.18 4.24 4.22 4.21 4.19
V¢ %12 Ve content (mg/mL) 25.45 36. 88 43.92 42.44 41.44 40.34
S Sugar content (% ) 15.8 17.1 18.5 18.4 18.3 17.6
1% 6% Transmittance ( % ) 8.9 15.2 26.3 26.8 27.8 28.2
EmAS{E Total offset 40.63 21.18 14.58 16. 68 18.79 21.01
RO EERREE N RBRE TN
Table 6  Effect of enzymolysis time on the sensory evaluation of samples
Sens"r%iitfgtinn 0 min 10 min 15 min 20 min 25 min 30 min
1 /g% ( 43) Taste  score) 3 8 18 16 14 14
14,7 (43 ) Colour( score) 4 11 19 19 17 16
HGEE (43) Viscosity ( score) 5 13 19 18 18 17

ULVE (43) Deposition ( score ) 5 12 18 13 14 15
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2.3 EfRREIMRERIEIG

F T TN 8 Ay Tl Ffp Uk B XA it A o AR
PEOTRRENE R 7 A0 8 mI A A R Y T i
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Table 7 Effect of enzymolysis temperature on the physicochemical properties of samples

P T TEIR KRS AE BRR  3X Hh T T IR I B
Y (P A e R P N o i Sy € P N s TR
PR PR B S8R AN A 4, 4 S i S i o 30 C
Wt B ) AN T o, T ) AN TR 8, H R
RIS |V AN I TR, DAL i R L o AN T

JN# 50 CHI60 CrytEdh I BT, £RE3RT MK
8 AT WAZR IR B B 30 “C N EL
R7 ESAR BRI RO

AL T
Physical and 20 C 30 C 40 C 50 C 60 C
chemical properties
pH 3.61 3.66 3.75 3.89 4.27
V¢ &% Ve content (mg/mL) 30. 64 37.28 32.36 27.28 26.8
JEVBE B Sugar content( % ) 18.1 18.4 18.2 17.5 17
156K Transmittance (% ) 13.6 15.1 13.5 9.8 9.3
JRFE(E Total offset 28.69 20.5 26.93 36.07 37.17
®8 EFEENERBRETNHIN
Table 8 Effect of enzymolysis temperature on the sensory evaluation of samples
Sens%ﬁjj;ﬁtion 20 C 30 C 40 C 50 C 60 C
IR (43 ) Taste( score) 8 21 17 8 5
14,35 (43) Colour( score) 11 20 16 15 13
A BE (43) Viscosity ( score) 13 20 20 16 14
YLVE (43) Deposition ( score) 12 19 18 13 12

2.4 HFETHEXNRELRAZNT

229 I 10 At P2 XoF A5 s LA P8 T LUk
BN, R 9 10 A RIBEAT AT Y AN
Wison pH ANBE/IN, Ve & SR RN e R IT
UaliNN T NS TS 2N TR AN P 35 € RN T
b, TRV 2 mL R, Ve SR AR A
A SN W), 5 B (B I K, PR EFRICR
RS 22 s HRETE 203 6 d Y ORAE IS, B0 40 40 1l 9%
@A 1345 mL AP AORERL I WA B 1A

B, AP WA 2 o X T TATR T BAT R OE
HRETE R A 1 A BT f R 0
A3, PR EECR AW ARG, PN Ve &5 B
FECARA WG, B - A WA 4 s st
Wi 2 mL &, f AT IR EE HOR, Bir L) B
PP AR AR, pH AL A/, X HRET 1 —
BEZH S L5 ] RE T AR, (7] It {1 4 2 % S AL T
(T L AT PPN 2 DAL R A8 SR AN A 2
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Table 9  Effect of lemon juice volume on the physicochemical properties of samples

Physical anii(:{fetfijjil properties ImL 2 ml. 3 ml. 4 ml 5 ml
pH 3.51 3.28 3.14 3.06 2.94

V¢ &t Ve content (mg/mL) 27.68 33.88 29.2 28.93 28.97
SR sugar content( % ) 16.5 17 16.8 16.2 15.4
#6% transmittance ( % ) 29.3 29.8 29.7 29.1 28.6
SR Total offset 36.55 30.58 35.5 35.85 36.23
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Table 10 Effect of lemon juice volume on the sensory evaluation of samples
Sevtny oot i 2L 3L 4L 5 L
(43 ) Taste ( score) 9 21 8 6 6
14,7 (43) Colour( score) 18 19 18 17 17
52 (49) Viscosity ( score) 16 2 15 14 14
YUIE (49) Deposition ( score) 15 2 16 15 14
2.5 EXRER PR TR BRI 11 PR,
TERA DR R IR 1T T Ly (3") IR 5L,
R EXTZWARKRER
Table 11 Results of the L,(3*) orthogonal experiment
P .
g . b c b ol i
1 1 1 1 1 42.42
2 1 2 2 2 38.98
3 1 3 3 3 32.95
4 2 1 2 3 34.67
5 2 2 3 1 38.27
6 2 3 1 2 34.46
7 3 1 3 2 36.04
8 3 2 1 3 36.03
9 3 3 2 1 37.22
ky 38.12 37.71 37.64 39.30
k, 35.80 37.76 36.96 36.49
ks 36.43 34.88 35.75 34.55
R 2.31 2.88 1.88 4.75
xR 12 HERBBRETN
Table 12 The sensory evaluation of samples
Senf‘%yaetzl{izuon ! 2 3 4 5 6 7 8 0
FIE(43) Taste ( score) 4 5 18 9 4 15 9 8 7
14,7 (43) Colour( score) 10 13 16 13 11 14 14 13 13
i 2 (43 Viscosity ( score) 7 10 18 13 8 15 11 11 10
VLIE (43) Deposition ( score ) 9 8 19 12 7 14 8 7 9

M 1L kAT, MR A G FIMER 3105, LSty b 45 3 19 8 i 7% (.
AB,C,\ D, , RIS AL B A 12 0. 060 mg AfFf# 3295 /0, [ L5 R M LA & o
2 30 °C BN TE] O 10 min FIFPRBGH GRS 1 A B,C Do HIER LT HAY R AE AT AR 9 IR R
mL, BAMF Nl 3 UOPAT SRR R B MM E R KU A | BRI 5 | A 2 M R AL R A
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Table 13 Variance analysis
JEAIR T S i f F i F S W
ources o um ol squares Freedom F-measure F critical value Significant
variation of deviations g
A 8.6 2 0.5 4.5
B 16.3 2 1.0 4.5
C 5.5 2 0.3 4.5
D 34.3 2 2.1 4.5
RN ENTR, MR B AIAMERERS  BEMN.

*® 14 RMUAESHRAROEBLERMNBRE TN

Table 14  The sensory evaluation of optimal combination samples

- Ve &1 Wl B BE TN
p Ve content (ug/mL) Ssugar content (% ) Transmittance (% ) Sensory evaluation
4.26 36.62 17.6 22.8 WIE T O ULTE AN
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il RTS8 — R AT i 0 P A I g T 18], B
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B AL 1 0. 060 mg | BFRIGIE S 30 °C i
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e AIEAS S5 151 281 ~ 340 nm ZbEEACEA 5
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