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Effect of ultra-high pressure processing on physical
property and storage of watermelon juice
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(a College of Food Science and Engineering b College of Animal Science and Technology s Northwest A & F
University ,Yangling s Shaanzi 712100, China)

Abstract :[Objective] The study is to research the application of ultra-high processing techniques in the
heat-sensitive watermelon juice processing. [ Method] Fresh raw watermelon juice was treated with the
pressures of 200,250,300,350,400 MPa for 10 min,and raw juice and the heat-treated(85 °C 10 min) sam-
ples were used as control data. The watermelon external appearance and tastes,soluble solids,solid suspen-
ded granules,filtrate ultra-violet absorbance spectra and storage performance were compared in the experi-
ment to study the effect of ultra-high treat pressures on the physical property and storage of watermelon
juice. [Result] After being processed with ultra-high pressures,raw watermelon juice appeared and tasted
much better than heat-treated one;that the solid granules in the juice were reduced and that the stability of
watermelon juice was increased. The treatment pressures affected the filtrate ultra-violet absorbance of wa-
termelon juice remarkably but did not have much effect on the soluble solid content. [Conclusion) The op-
timal watermelon juice treatment condition is to air drain the raw watermelon juice added with 0. 03%
(m/m) Vitamin C for 10 min under 47~51 kPa,and then to be treated with 350 MPa pressure for 10 min.

This processing can produce the best and longer-lasting sensory quality of watermelon.
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Table 1 Sensory evaluating standard for watermelon juice
W R W
Indicator Standard Score value
WL, 5 N B I . 8 % 8 B Shallow purple, and fruit similar, sharp color 20
9%
Efo*r 4T ({6, 46 ] Purple. the color more vivid 10
s 21 {7, (8PS R Dark red, the color bleak 0
WA B IR VM 51 L ULE AT 0
Transparent-like liquid, turbidity uniform,no precipitation,no impurities
o MAEUTR, BN S RO AR "
Morphology Transparent-like liquid, Turbidity more even,a little precipitation and impurities
WARBEW AR L) 8 L UTE R i 0
Liquid opaque, turbidity uneven,and more precipitation and impurities
2 I 3 A MR 0 SR R T IR L Y B e 1, A 30
Tart appropriate, more natural watermelon flavor, cool and refreshing, taste coordination :
AU P T B A E 0, R AR VE IR S 3 1 46 1, R LAy ) 15
Taste Tart basic palatability,natural watermelon flavor,cool and refreshing, taste basic coordination
FREANIE 11, JC R AR 7 SR R B 2% , 11 BN U o 0
Tart discomfort mouth,no natural watermelon taste, viscosity flu strong,uncoordinated taste
JET XU 28 Y, G 3 B, JC S Juice Flavor prominent,and no cooked flavor,no odor 30
It N -~ - . . . . -
FJT'E\?; JEOH XU B8 28 Y L A3 40 5% A8 SR L SRR B i Juice more prominent flavor, cook lighter taste,odor not obvious 15
JEH XU A 28 L 2 Bk 8 i, R B B Juice flavor is not obvious. heavier cooked taste,odor obvious 0
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Table 2 Effect of pressure on sensory quality of the watermelon juice

*f B8 4> Control score

Kb P PF 43 Treatment score

P 35
g?tl\ﬂ)na J}).—\H— ?}LQIE 250 MPa 300 MPa 350 MPa 400 MPa
Raw juice Heating treatment

1,7 Color 19 17 18 18 18 17
J£ % Morphology 20 16 20 20 20 18
LR Taste 23 22 23 23 23 22
Uk Flavor 23 15 22 22 23 21
ZE4y Scores 85 70 83 83 84 78
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Table 3 Effect of pressure on soluble solid granules content of watermelon juice

At 5 it 200 MPa 250 MPa 300 MPa 350 MPa 400 MPa Jusk B
Treatment method Raw juice Heating treatment
AL TR ) i/
(g+ kg™ 92.4 87.4 87.4 87.4 87.4 87.4 77.4
Soluble solids content
2.1.3 BEAEFHERD mELARLRT R HEFEEARREAL AT S 350 MPa

£ [ Ak T R 0 /)N 2 IE 60 L P B L s A
Ak B P I r A [ (AR T ORE & A TR O R
AR BRI s R AR B 7/ T 350 MPa i, B AL B
J&J7 689 T4 8 P R o 1] A8 7 0RE R A W I 2R 4

B YT R Y [ A T OB A P A AR IR LR L 71
AU R 29 5) 5 24 AR BT J7 35 %) 400 MPa i), 75 I3t
SRONRIRUS B IR TA RGN 3 0 G RE R (EN v BB TP N
THEEGR . I DAV T ] A S8 3 0K 9 R /N B 8



% 3 3]

T W58 5% 45 A veg T Ak 30 3 %0 W T3 e A D R B 14 B 1) 52 T 211

PRI AT B T A BV IV 9 AR R R A T A Al B
VBRI JF H 350 MPa J2 P4 JI i A fie i b 31K )

Ji 7t Raw juice

300 MPa 350 MPa

200 MPa

IX — 45 55 TR Ty X P I R il SR W) 1) 3 A 2 SR
HH—ZL,

250 MPa

kb
Heating treatment

400 MPa

P10 PTG [ A 3 JB0RE /N BT €5 B 52 ) (X 400)

Fig. 1
2.1.4 T RBOKCRE BB 2 EH . &EE
JE AR B, 5 I 9 58 40 AT DL O 1% 5
JEREAA L B R AT — 5 W IR B, BV B PG I 1 56
A0 AT UL W 1) e RS R A K Y b B N T
350 MPa i, bifi 75 &b 38 1% J7 (4 F i 08 JI T 19 48 A1 A]
D W2 T i 1 e % AR L O 3K i WD R e R R B A

Effect of pressure on the sizes and color of solid suspended granule (Magnify 400 times)

B4 25 51 R VG R B4 1 A8 Ak HLBE % Ak 31 1Y)
Fhm s PER T B 19 A48 A6 o #4403 5 R 7Y TR 1
SRR . M AREL I S 350 MPa B, B34
AR Ty, P T 48 40 T W Ok 3 © AR RS E
VL] 350 MPa J2& V5 JI 7 25 0 0] U 0 W o't 3 722 4k i
I 5 Ao 2 P T A 3R el R

5.400

2.563

4.000
2.000F
1.JR ¥ Raw juice;
2.200 MPa-10 min;
= 3.250 Mpa-10 min;
L2 4.300 MPa-10 min;
&< 1.500- 5.350 MPa-10 min;
"""" 6.400 MPa-10 min;
| 7.3 43 Heating treatment
2.000 [~ L4 . ,
314.726  320.000 330.000 340.000
BK/nm
Wave length
_— - - - -
= —_—
0.000 | l L1 I T T
290.000 400.000 . 600.000 800.000
¥ K/nm
Wave length

B 2 FE 3% 7 I 4 AT U0 38 6 B
Fig. 2 Effect of pressure on filtrate UV obsorbance spectra of watermelon juice
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Table 4 Effect of pressure on storage performance of watermelon juice
ik H {3 8] /h Preservation time
Pressure 24 48 72 96 120 144 168 192 216 240
Jt Raw juice - - ¥ T T+ T+ A+ Tt A T+
200 MPa - - - — - - - — - -
250 MPa ~ - - — - - - — — ~
300 MPa - — - - - — - - - —
350 MPa — - - - — - - - — —
400 MPa - - — - - - — — - -
b _ _ _ _ _ _ _ _ _ +

Heating treatment

W — FRA A RN ROk A+ R B EkAY + + + RR R E R,
Note: — Express no expand; + Express little expand; + + Express in evidence expand; + + +Express badly expand
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