5165 47 W el TR Vol. 16 No.7
2025 4FE 4 H Journal of Food Safety & Quality Apr. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20250110001
SIABRN: BWE, A E8L kR AL T YRR e BRI GY K 5T i o T A R A T[], B 40 4 o Al 2
1, 2025, 16(7): 297-305.

YANG ML, SHI YQ, ZHANG C. Research on stability technology and establishment of storage quality prediction model for
Laian Malus asiatica cloudy juice beverage [J]. Journal of Food Safety & Quality, 2025, 16(7): 297-305. (in Chinese with
English abstract).

AZACLLM R R E BT 58 S i ot
P gt 5y

wRE!, mEg! Kk K7

(1. GERFEmRFERE, S 230601; 2. M 2EFE AR 585 TR, BN 239000)

B E: BR SeERGIEMIT ORI AR e . BE DERERE M REIRER, AVTRERIA R, B
U R S Bl A R SR OB E R i B RS, ST 4 °CI 25 °CTF i Bl SRS AR AR AL LA I A
AR, BOMFLOT AU SR SRABLMT I ER L2 100 mL T AN R 0.05 g FHAR R4
4 0.1 g, HHELEF I 300 W FALEE 0.5 min, £ 10000 r/min R FALEE 1.0 min, 7ERLEEMET, ok
BIRRGENEN 12.21%3 5 % 38.62%. WRIREE BoR, 78 4°C, 25 °C'F | 7K 90 d, ZiA 22 (AE) B K,
HRRE MR, BN R RE AR E - P 29, (2% MR . BIFREEAEE NS 4 M REE
PR IAIAFAE A (5 M S (P<0.001) ., BERILLA 45 iR, ST ORI B R 58 S 16 R AR AL AF A — S sl 1 24
HRAE R PP AR, B ORHE 4 °CFI 25 °CF 524835351 384.36 d F1 153.74 d. BiEiXIn 4 1 R, ARl
TS 7] 55 4 °CH 25 °CTF SEPRi IAAXHR ZRAL, R 4.50%F 0.82%. L5 HIFIFIR P ILLF 4R
BB B A ReE R, BB I S Y AR B, T G R VA B R AR LT R ORI R P o ST AR R Y
&, A FHFAELL OB SR AR T

KT ORLAELr; W UORE; BIRRE ;ST SR T

Research on stability technology and establishment of storage quality
prediction model for Laian Malus asiatica cloudy juice beverage

YANG Ming-Lei', SHI Yu-Qi', ZHANG Cuan®
(1. School of Life Sciences, Anhui University, Hefei 230601, China;
2. School of Biological Science and Food Engineering, Chuzhou University, Chuzhou 239000, China)

ABSTRACT: Objective To improve the storage stability of Laian Malus asiatica cloudy juice beverage.
Methods Using suspension stability as the main indicator, the effects of stabilizer composition, ultrasound, and

homogenization assisted treatment on the stability of fruit juice beverages were analyzed. Through storage
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experiments, the changes in quality indicators of cloudy juice at 4 “C and 25 °C were analyzed, and a model was
constructed to predict its shelf life. Results The stabilization process of Laian Malus asiatica cloudy juice was as
follows: 0.05 g of xanthan gum and 0.1 g of sodium carboxymethyl cellulose were added to every 100 mL of cloudy
juice, assisted by ultrasonic treatment at 300 W for 0.5 min, and then homogenized at 10000 r/min for 1.0 min. Under
these conditions, the suspension stability of fruit juice beverages increased from 12.21% to 38.62%. The storage test
showed that at 4 °C, 25 °C, and 90 d of storage, the largest change was in comprehensive color difference value (AE),
followed by total acid, while the smaller changes were in suspension stability and sensory perception. It was found
that there was a highly significant correlation (P<0.001) between 4 quality indicators, including AE, total acid
conetent, suspension stability, and sensory evaluation. The model fitting results showed that the changes in quality
indicators of fruit juice beverages during storage conform to a first-order kinetic model. According to the sensory
evaluation model, the predicted shelf life of beverages at 4 °C and 25 °C was 384.36 d and 153.74 d, respectively. The
verification test results showed that the relative error between the predicted storage time of the model and the actual
time at 4 °C and 25 °C was very low, only 4.50% and 0.82%, respectively. Conclusion The stability of Laian Malus
asiatica cloudy juice beverage can be significantly improved by xanthan gum and sodium carboxymethyl cellulose,
assisted with ultrasound and homogenization treatment. The established model has high accuracy and can be used for
predicting the shelf life of juice beverages.
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T b FeE 7 FHH/(g/100 mL) SS/%
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Table 2 Changes in quality index of Laian Malus asiatica cloudy juice at different storage temperatures
AE JER/(g/L) SS/% BEE P
Aisf Al /d
4°C 25 °C 4°C 25 °C 4°C 25°C 4°C 25°C
0 - - 1.95+0.01° 1.95+0.01° 38.62+0.21° 38.62+0.18° 9.52+0.12° 9.52+0.12°
10 0.82+0.02° 1.05+0.03° 1.96+0.02° 1.97+0.01° 38.59+0.18° 38.33+0.16™ 9.51+0.14*  9.43%0.11®
20 0.86+0.01° 1.32+0.01° 1.97£0.02"  2.01+0.01° 38.55+0.19° 37.86+0.15° 9.48+0.12°  9.31£0.14™
30 0.90+0.02° 1.56+0.02° 1.99+0.01° 2.0540.02° 38.47+0.17% 37.21£0.17° 9.44+0.14*  9.17+0.13%
40 0.94+0.02° 1.87+0.03¢  2.01£0.02*°  2.09+0.02° 38.3120.18" 36.78+0.14¢ 9.38+0.15"  9.01x0.12%
50 1.070.02¢ 2.42+0.03°  2.03£0.02°  2.13+0.02¢ 38.12+0.10% 36.25+0.18° 9.31+0.11"  8.84+0.12°
60 1.23+0.03° 3.08+0.04"  2.05+0.02%  2.19+0.01° 37.91£0.15% 35.79+0.14" 9.22+0.11"°  8.65+0.10"
70 1.47+0.02" 3.46£0.03¢  2.06:0.01°  2.25+0.01° 37.72+0.16° 35.01+0.178 9.12+0.14°¢  8.47+0.08%"
80 1.64+0.02¢ 3.82+0.02" 2.09+0.018 2.29+0.01¢ 37.41£0.17% 34.32+0.18" 8.96+0.11% 8.25+0.12"
90 2.32+0.02" 4.51+0.041 2.12+0.01" 2.34+0.01" 37.24+0.168 33.17+0.141 8.83+0.12° 7.9440.111
o AAFRITEUA .
= oA =] =]
MRRE RIS 9.52 73 BIREARZE 8.83 A1 7.94, 3 HIREAL T 14 BRI SRR [ A
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2.3  mRIEFREIME XM S
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FUEET P S5 48 A 18] 7 7 AR 35 40 56 1 (P<0.001) . HiH,
25 °C FHIE R B8 L 4 °CF I, JRE PN 5 HAB 3 4
Fm R AR B A AEAR R A OGP . B TR B S i
(S TR b, AR T 2 W S B A O B AR B
DRIt T 3 A O A I PPN AR LA R, T
TR 2 1, SR & S R 4

=3 WL R BRI AR A 5 AR

Table 3 Correlation analysis between quality index of Laian
Malus asiatica cloudy juice beverage

HE ai BT AR IR T AE  BER/A(g/L) SS/%
/°C /d
AE 0.94035"
BER/(g/L)  0.99187"  0.92818™
* SS/%  —0.97121" —0.90607" —0.98763"
BEIWA -0.96016" —0.90927" —0.98242™ 0.99612"
AE 0.99146"
MER/(g/L)  0.99516™  0.98652"
» SS/%  —0.98933" —0.98211% —0.99406"
BRETESr -0.98976™ —0.98424™ —0.99593™ 0.99871"

TE: 7R AR SEHE A A7 AE AR R 35 A1 5% (P<0.001),

WS, B Al A 5T AR b — R 1 B o — 2 sh
SRRSO o g Sl SRR (4) R R AR R, S
2 AF(5):

Y=Y, 4
InY=InY,+kt (5)
A Y ORI R R EHRE; Yo ARITIRTE; k R RN 2w

Bt A A], do

2 2 IR Z5 R, DA InY XF t R, 155
4 °CHI 25 °C'F 4 & STHR B b 10 Sy T H L K, YUE &
K R B2, SRR 4. B S gk 4. 45
TR, B b TS AR (InY) 5058 s 7] (d) 7] 1) 422 TR 2 A Ok,
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PIRITHE 4 °CH1 25 °CT I B I 3l s 2 Al
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BT AR R, AP 2 vh 90 d I B RCE PR SE B I
E(8.83 1 7.94)tH A (6)FI(T)H, 15 2T It 8 et 1]
4330 R 94.05 d i1 90.74 d. TFEESRINFE S PR, A
TR FET ] 55 4 °CFL 25 °CTF SLBRIE 6 i ] JE % 3507,
FRXT 15 22 43 551 1 4.50%F1 0.82%, 13 B 20K 760 o ff 35 450 v,
JEHIEXF 25 CC RS BTN, ARXT 22 HA 0.82%, Ut
A, 2 AT T B SR AT 7 ek AR b
Pl

4 °CF: InY=In9.52-0.0008t (6)

25 °C'F: InY=1n9.52-0.002t @)
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Table 4 Dynamic model of quality index changes in Laian Malus asiatica cloudy juice beverages
- 4 °C 25°C
wi TR bR
Yo k R Yo k R
AE 0.82 0.0113 0.947 0.82 0.0185 0.988
B 1.95 0.0009 0.954 1.95 0.0021 0.993
SS 38.62 ~0.0004 0.941 38.62 -0.0016 0.972
BEWM 9.52 ~0.0008 0.917 9.52 -0.0020 0.971
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Table 5 Shelf life prediction and storage period verification of
first-order dynamic model for sensory evaluation of fruit juice

beverages
; - TR AN TN
L EE/°C N .
A i) /d Fsf ) /d /% /d
4 90 94.05 4.50 384.36
25 90 90.74 0.82 153.74
3 4 i

E IR, REFEE LA B AR AL L0 P T AR ORE,
HSS Y 12.21%, b i inkeE 7 . Gl Bl 7= ik f i
AbFR] I R S AR . BARIAR T2 49 100 mL
Mo R N R 0.05 g Al CMC-Na 0.1 g, HiBh# A Ik
300 W FAEFHE 0.5 min, F§48 10000 r/min | ¥JF4ALH 1.0
min. FELLAME T, SRITORTY SS #2552 38.62% . 7£ 4 °C.
25°CF . S 90 d MG GG I, TR B2
SR . SS FUBE TN SR 4 AR TR R A ARk . AR
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EIPMAEED, BINCRTE 4 °CHI 25 °CF RIS 4051 K
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