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Abstract: The quality of blueberry juice after 54 days storage treated by thermal sterilization(80 °C, 10 min) and ultra-high
pressure (UHP) sterilization (550 MPa, 10 min) were compared and the shelf life were predicted. The results showed that
two kinds of products stored among 4, 27 and 37 °C were not detected microorganism at the end of the shelf life, indicating
that two sterilizations were thorough. The pH and soluble solids contents of blueberry juice had little change during the
storage time. The VC contents and total phenolic contents of blueberry juice at UHP sterilization were higher than thermal
sterilization at the end of storage time. Based on the change of sensory scores of blueberry juice, the quality deterioration
kinetic model and shelf life predictive modeling in the range of 4~37 °C were established by using kinetic model and

Arrhenius equation. The determination coefficients R’ of predictive modeling were higher than 0.95 and most of relative
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errors between the predicted and actual values were less than 10%. Therefore, the established model could quickly and

reliably predict the remaining shelf life of blueberry juice.

Key words: ultra-high pressure (UHP) sterilization; thermal sterilization; blueberry juice; storage quality; shelf life

predictive modeling.
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Fig.1 Changes in sensory score of blueberry juice during the
different storage temperature
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Table 2 Correlation analysis between physicochemical indexes and sensory evaluation

A FRTT TP JEGHR I (°C) Eitan BETTAY pH A PERETE Y & PNl gn ey BUIR IR & &
EEPE 1
pH 0.952" 1
4 ALV ETE S 0.945" 0.857 1
ST 0.992™ 0.962" 0.911° 1
B AR & & 0.943° 0.922° 0.915" 0.917° 1
PR 1
pH 0.980™ 1
PR 27 AR PERDE Y & i 0.902" 0.885 1
JEUiRs iy 0.987" 0.956™ 0.934" 1
B R & & 0.973™ 0.945° 0.818 0.955™ 1
PR 1
pH 0.950" 1
37 RV PEREDE Y & i 0.961" 0.917" 1
SRR 0.993" 0.951™ 0.956" 1
HORMLR & = 0.991" 0.954™ 0.963™ 0.992" 1
JEE Y 1
pH 0.68 1
4 AR 0.988™ 0.651 1
RN sy 0.978" 0.785 0.978" 1
USRI R 75+ 0.992" 0.722 0.989™ 0.994" 1
BV 1
pH 0.926 1
B AR 27 AR 0.984™ 0.902" 1
S 0.975™ 0.940° 0.967" 1
LI mm & i 0.991" 0.929" 0.977" 0.994" 1
PR 1
pH 0.826 1
37 ANV ETE S 0.960" 0.895° 1
EUiEs iy 0.972™ 0.888" 0.990 1
BRI AR & & 0.966™ 0.888° 0.979" 0.992" 1

T % BEMSE(P<0.05); **. H W F A (P<0.01) .
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Table 3  First-order kinetic model parameters for sensory evaluation of blueberry juice at different storage temperatures

. PIRTE 7 e AR T
2 X (KO
A, K R SR A, K R SR’
277.15(4 C) 9.8690 —0.0489 0.9807 10.0890 —0.0351 0.9567
300.15(27 <C) 9.6455 —-0.0739 0.9784 2.9309 9.8121 -0.0702 0.9858 2.9180
310.15(37 °C) 9.1640 —0.0905 0.9718 9.9342 —-0.0960 0.9755
K4 BRI PR TEN 0 Arthenius J7F2
Table 4 Arrhenius equations for sensory evaluation of blueberry juice
G- R K, E,
AR InK=-4315.9(1/T)+9.8539 0.9971 19032.44 35882.39
R AR R InK=-4592.1(1/T)+10.5935 0.9998 39847.81 38178.72

2.4.3 WA UCRHE SEGE BB E PR Y Arrhenius BRI TSN N7 ) A TR PR T

TR B 4 TIRE IS K AEARAE(2) 2.4.4 SRERHTMASAL S R (3) TR ANE]
I3 E, fll Kyo # 4 il Origin2021 44T IREEASRIN K, Al E,, AJ3 2SN[R 2 DUSRE
LME RN STAS . anEe 4 TR, PHAR K B 7 Ak VP43 BT EER AR A2 B0 T 25 DR AR TR AR R,
R W5 R S T OB B PE Sy B R R KT Fh 28 B 1250 W AR SR T O HER B P53 ) AR T A Y
0.95, FF—2LUESE T I E Vo nIAE i B R T ok o = () A= (5) o
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2021 4 10 A

InA —InA .
SLiger sy = 305882.39 f@ (4
19032.44><e_( RXT )
InA —InA .
SLgr camiesn = 3(;]78.72 it (5
39847.81 Xe’( RXT )
2.4.5 SRZBMIHUMAELE Y ISUE S TEY 2R 5 B A

TR T T e R SR T ORE O SR & S il G gl
A LAA H, AERHRZERZAE 10% LAY, 45 3R5R1], 0%
BEHATIINER 22 /N 10 %, HAT A RS . A
B FE TN T W 5 S VT OB AS R 8E Ii 2E (4 27,
37 C) NIRRT . YA R T H OB Y B B TSI
F 5 4rEk, BIaRBI LTI ES o . e ORIl aa 2%

At 8K B AT i R K B AR o 10 8 PRy Y T
543(27 °C) o K, ASSZEGHNT AW AR ORI 4%
DRI PSR ELAT e AT Sk, REAEAT STl s
BERITHKEHE 4~37 C DRI TRAL, 25550, &
1o R KR W A R OB DR AR e T R R A R
TR}, ARG v e K P A SR T I 4
e 6 AU E.

5 AUNBINER A5 S A

Table 5 Validation and evaluation of shelf life predictive

modeling
\ECC) WE WEEdD REE%)

4 155.41 168 7.49

PRE 27 47.13 55 14.31
37 29.64 32 7.38

4 201.07 220 8.60

R EARTE 27 56.49 62 8.89
37 34.49 38 9.23

3 i

AHFFCE I E Y B TESY . AT R
Yy BLIR LR o i S H R AT AT W RE SR T Ok 28 7 R
KRR PR BT 2T T X L, 455 % PR
R i R R IR K B A B ) W g SR T OB I ek 4%
SRS RN E 400, 158 B 30 W oh I T b By 2
AT LUSFISE 2 K MB0R . BRSOk 20 s
FER R IEET VR4 . AT PRI | HUbR i o it
FERRIST G TR, 330 TT B S ph T e i phy -5
T 24, SR I 4T P 00 SR VA A, S8 mT e
A S RN

F Arrhenius 7 F2 5 3 J1 2%y BRARSE 4 B0 52
BRI SE O 2312, I FLEA B i RS
S ASBFITEES T RS AORME 4~37 °C JE P
T 25 A B 3 2 AR RIS S PSR, e B
B R BT 0.95, PRI, ST ARS BER TS . 1%
YT LA TR VST, SCBR I SR ok it sk,
TR A e T 0 R S W s . B BT T AT
BT il S 5 3 2, AT A 2804 AR TR 451
o, BAT TSI X . TR R ORBE R
T FE b, W RES T RDIGIR | R K aE it s b

TR 3R A5 i) R S5CH 680358 S FROR AR AR A AT R X i
BT P2 A — 2 BRI, WS A T8 0 R i D 1 1)
I SO S N AV s RES ) (P SRS NS IpU R S 0)
Horske i 52m o T LIRSS FEARTE - P in A —E i1y
B AN TR 1 i A5 SR v ORI R A HAA & B
FRE o
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