i S e = T S
A

Journal of Chinese Institute of Food Science and Technology

Vol. 23 No. 8
Aug. 2023

A EINfER B AT AR m R L R Fil e B &

TERH&EY, ¥ O#@#",

wEM', | OF,

F OB, ATE', R4EF' K X'
e ®

(TEAREAFRRELERZ " LHTH RLERHFAEEHELEZLE
JARARFRMIEEEEE M 510610

CREFREXFRESBMFHAT R

WE ARG A PR T, 5 AT A AT sl A B A K

KL 430070)

VEE RN AN FRAAG T, PRI R R TMNARR 4

REW . AMACIHE425CHITCINBET MEBNAMGER LEE KordF WELK FRAXYRHE KL
{lF o 15 ) o8- W AR, 0 Ao 4 A 2 25 CCF e R % ik B R 1%, il i AR K Mk A, B R A T R 4 R A AT g A e
HRERMABRARNT AL ARBESH TAZEHARD D FHER LM BRI TG h FHER 2 H AR 6
BT Ak £ BT Fo 3 AR £ 5 5 A 0.995~1.099,1.071~1.189 F= 0.03~0.07, /£ 3t ik ah b 5 5 44 4o 46 B Ak 4 4 F7 0] A2 A0 5
B E | TR AE Fm 5 BRAR 64 A8 23R £ A -1.77%~26.76%35 B, 8L AL VT A7 2T A A A4 4 BF 42 0, AR BT 5 45 R T A A AT A4 At ad

B AR R AE
XEIW MAnsaAt; Koy BES A, BE; TRB
XEHS 1009-7848(2023)08-0316-13

G IE VAR LSRR 2 W o ) 2R S el
SR OB, UN IS AR IR KB R 2
A BB A AR R A R B R D
BHITRE A AU 35 P B I REVE Ry AR TR
KGRV — R, Ay — 20 T5 A dh i
J ok RO, B BT PREE E SRR R AR AL
FIRLAA R A 2R 02 2%, TP A2 B A A
BRI T 2 B N R R [R] AE R AAE  R EE
ALAE K I3 |t e R A S R | SR A5 AR R R
PR T BRI A TR 0 A, A DY 3R D 4 i
R DI B AR R SRR

i J3E 2 2 W A AC R R i B AR Y T I R
A PR T IR B A AT DAAT 8008 G A
Jit 95 7 S A DL, SR A [ D i B2 o s e )

Wi B 2022-08-24

BEL£WAB.: EZKEL AT HE (2019YFD1002300) ;
JUAR A S4B & 3 % T H (202080
20226010) ;)" A 48 Al BF 2 B« 0 L 4Rk
HE B 7=l 2% B E BT B (202109TD ) 5 FH 3 41
BT T IUGE 4 (e OT AR B B 15 ) -1 75 1l
+ (R2019YJ-YB3009 ) ; J™ JH i B} 4 31 % 51 H
(201904020012,201909020001 )

FE—1EE. LRI, B Wtk

BIEEE . 2/ E-mail: pengjian19890807@163.com

DOI: 10.16429/j.1009-7848.2023.08.032

b T8 FNBCE FEPE S 43 b Franke
SEUBESE T 18~26 Co 1N A= I 5 Jp ikl K
MR TR 1 O , 46 HH7E 18~26 “CY Hl, 4& I
IR 3 25 N K RN S RE ) IE RS SR AR IR i i
B Ay Y S5 R 5401 . Cropotova S8 P&
— R TIOE BB T, TP TE (20 +
2)CHRAE T 6 > H 5 S ARG R i BT 5 A8 1
B0, I B AR A P AR SR R AR B A 4 A 4 T
TET A I PH I 55 o B D e e ot B 28 Ak P 3
JIPE R AT RAE A OC B 57 R IR . Q10 A
B Z AHBLR Arrhenius 5% % Belehradek % %Y |
Labuza £ Sigmoidal £ %  Gompertz 5t I 5
), — SO 5 i 5 a4 2% 5 6 R A A L
SO | F i RUPR 7S A S5 AR DCARE A 1 T T 0 £
i B4 L Zhang S5Vl ] Eyring #5274 1 Ball 455 %!
R A AR R I R P B R A2 AR, B T
AT A A B % SR A B AR AR T AT

H i OC T 50 28 B A % T it I 28 Ak B
U o A AR AL R A JURE AR FEAN TR U
SN TR W K S BRI B,
A ) I AR B O T L BT AR AT, DU S A ARG T Rk
R B o A b Y T 2 A A R 4R R 2
%,



236 H8M

R R A AT AR e T AL B TR A A A 2 317

1 MBEF®
1.1 R 5iF

TR, e B IR AL R A RA R &
JNE (K> &8 78%) , S2 65 A il

22 2R R Ll AR A T 2 A BRA R LA TC
%48 (PET M50, b E e A BR A F
1.2 UFE5EE

FIIEML, E M RATA R A F s DHG 101-3A 7Y
L AACTE R MR bV R P B i A BR A FD
BCD-521WDPW AU /R VKA , T & i R B A A BR
73 F) s MIX-250B-Z B E SR 4, 1 PO B A BR
N7 s Ultra Scan VISX 4 H 3h (0 24, EH
Hunter Lab 23 % ; TA-XT.PLUS 4 1 2» #r A% , 9% [
SMS 7\ 7] ; MesoMR23-060H-1 1% 35 1% #3448 14
GIHTAS, I3 N A AR 53 BT e A R
1.3 HMiEBERE S &

13,1 & RS B TR A Rk, 24
KRB, DI S YR VeI 2 T AT R Bk AL
o IR IK A B iR (78.0 £ 1.2) %X INAEFE A, WIS
BT =20 C¥ P s R AE i 25 H o

1.3.2 tfciarkils  Bes T maEMafL TR K
(15 £0.2)%), # Rt 1:3 & 7K 30 min,
K SE G BB 10 min 255 243K 03 8 2 K s
MIAC B T3 AL AP B RE 2 min, H1 4 093858 B Ay AL
JRIE K o & 1R (83 £0.7) %,

S 7% JE IR RS a4 T2 isAE S e, 1%
ML 5 & N TR HE 14 B T fky
A TR — 22 T i 22 2R A2 T 120 Cf
T4, A 56 B AL A R K 43 & B R (38 +
0.5)% , B &0 (50 £ 0.8) %, Bifi BT I 4546 46
TTIER 5 s A,

1.3.3 MR iE Rt o € B i S8 B
Feta R B s S8 G ), 23 & T 4,25 °CFn 37
CHM T 60 d, HF 10 d 5 20 d W & H oK
g3 AR TR E P AR A L

1.4 Fik

LA TR I Xk A A8 7K 40 Y B2 i)
L4111 Koy Ea B 10 d BUREIE R E T
RS AERRE 5 g, KA I S GB 5009.
3-2016( & i %A E Z bR E B K i ilE ),

R B TR, I VAR AN [ I B[] K oy 5
AR,
1.4.1.2 KRG AAVIRE B 20 d BUAS [R5 i
FETF MRS AL R AR 4% 1 AL 4k (LF-NMR) I
S AR AC AR A [ I 58 B[] 7K 43 IR 28 AR ARG 0, O
K SIRT BEAY AT S i, HARR I S8 T <
J& (32 £ 0.05)°C,60 mm #£ k£ [, i 1 L 4R 45R
(SF)21 MHz, $ 55 4L 15} (RFD )=0.200 ms , 8 73 25
(DRG1)=3,90° ik & (P1)=10 s, 180° ik % (P2) =
19.04 s, K Ff 5 (TD)=300 000, >R FE 55 F (SW) =
100 KHz, A & i K A5 5 (PRG) =1, 2R FE 25 15 I 1]
(TW)=3 000 ms, £ A3 £5 (RG1)=20 Db, 2 /il >k
FEUREL(NS)=2, [ M40 (NECH ) =15 000, [7] 3 i
[] (TE)=0.200 ms,
1.4.1.3  JROPRZRERUAG 3 — 206 S [] b 8 F 1]
ARG V6 R AT A% S R A5 D (MRT) |, A4 )
XS B E T 3 7 A8 (FOVRead ) =100
mm , 17 7[5 ¥ BF (FOVPhase ) =100 mm, & & I}
] (TR)=500 ms, TE=20 ms, JZ %% & i} [a] (TI-IR )=
20 ms, [ 5 # 75 (RG)=20 dB,90° 5} 4 i (RFA90)=
3.5% ,180° 5 4 /1 (RFA180)=5.2% , V- ¥ ¥ %%
(Averages)=2, fil & fi (FA)=90 deg , fifi Fl &% i H 4z
BUAR KA FT MSE T3 51 SR J2 S [) I 58k B T #0 A
TR AR SR T AR
1.4.2 TR S ek B2 X A A s 5 A4) s JB ) 52 i)
AN TR 6 T ) ARG T Ak o ) SR FH 4 M 4 BT A
M, 8 TPA B | 76 i 15 JRUS 7 325 1 s AR
ok, Pk TPA B3 P36/R #43k , MK 45 1F « BT 4%
LB 5.0 mm/s, PER 1.0 mm/s, MEZEH 5.0
mm/s, VA% . 75% , fil & 71 5.0 g5
1.4.3  AS[RII S ek B2 X A A i ) €2 8 22 Ak 1) 52 i)
R 10 d BOAS [R5 IR BE T A A Aa R R L B
Tt A ZE 5 Fe (0 LR B8 % Bt 4 (0 22 {3k
FFE , LA L™ a” o™ (B R 36 45 , LT E %R (W
5 ) .o (E KR (2/88) b H KRR (/) .

T AP B AR A, TR T R 2
(AE). HR45E R BB ZE 51 4 (CIE) il i 5 A3
R SRR B0 € AR R L AR S22 (AE) KT 5
GO RERE S =2 S T E I E i S S U 2= N AR
AE &0 (1) 15



318 hoE

M

2023 455 8

ANE=A/(L'-L," )+ (a—a, ) +(b'=b,)? (1)
1.4.4  OR[REIE B B X MR AR A P AR K 52
1441 W BE =% EPr GB 4789.2-2016
(B MM R R W S8 ) Tt
Bk BRI 10 d ETCTR 20T O [R) I 50 B T
FIFIACIERE 1 g B T0.9%4 BLER K b IR TR ST,
KB T 3, PEHR 1 mL B T E B R
o BERE 3 NS B B 1 mL MR 9 mL R
BRER K ef AT R B R B R AR 37 CHE AR
PSR (24 £ 2) h 5 ST RTE RO A
1442 %W 3% E GB 4789.15-2016( & i
AR AR S R R AL i AT SR
2, BB 10 d 7 TCTE A5 1T BUAS [R) I 96 I B R 1Y)
MRSk 1 g BT 0.9%4: B Kb JR%IRS) . R
FHSE MR 1, PEBC 1 mL ARV M = 1 e 5L,
PERE 3 N ELEMBEE, 1 mL AR 9 mL A3
Ehokoef, EAT RS AR RS L AE 30 CHE A PG E S d
Ji 2 7 AR
1.4.5 AL AE L F0I0 AR 7Y A Ny
1.4.5.1 fEWERK S SR Bk sh )y 24
TR 2 S5 ot JORC i 7 ] R 30 B A Ak B A Bk
TEL R LAY RO 5T AR A0 AR AN R
T S5 1R (4,25 SCH1 37 CH)MIAT AR b I 75 4
B, R B IE G Gompertz J5 2 [ 3 (2) 1 17 4E £&
PE R 44T, AT AR R A A KAk

N=Ngtaxexp{—exp| e/ ax (A—t)+1]} (2)

Ao, N—— B Z0FF 5 1 7% 2 880, 1g (CFU/

) s No——A T LR I J B 1 470 6 B8 V% 68, g
(CFU/g) sa—"E K 8 BIVRE e R B V& B8 5 90

YRRV M EEA g (CFU/g) sptue——FE S TE D)
e R A R 38 d s A ——HF i T 7% e BE K
Ja B IE] L d e TRALER]  dse S A SR X%, BP
2.71828,
1.4.5.2  RIRDREE T MRS Ae R AR P A R A Y
Z:7% Yu SFMRY Tk 48 220 5 AR 405 U R X
Ftc iR RV S ECE R s BRI (3) N (4) .
Man=A+BxT+CxT* (3)
A=a+bxT+cxT" (4)
K R RAERKE R A — 5
Il dy T——HA T R E ,C5A B .Cla b e
HE

1.4.5.3 BIRURTSEPESGGE N A ST AR Y Bh
12 FRERSR AR K AE 4,25 °CHI 37 CIEE T FE
GRARI A TRIAE, 5 R — I [A) R a6 i 7 52 PR A
%, % A i 2 A F (Bias factor,By) , i B K T
(Accuracy factor, A;) FlE77 R 1% 2% (RMSE ) &
B R I S B K B ) 2 A AT SR M B A
RMSE 73 5l#% 5 (5) L (6) F(7) #4745,

SN
B{ZIO ! (5)
I,
A=10 " )
RMSE=4 / 2=V =N 5)* )
n
HP N o S A5 3 ) B W ) R L

(CFU/g) s N ——Ni F AR ) A= K 2 g 2 B A v
BRI 5 N o 6] — B 5] A A P 5t 1g (CFU/g) 5
1.5 HELE

BAIE 3 A AT, BUE I Excel 2015 #47
I R SPSS 23.0 B A HEAT 4 W 2 M A
FAR 20, 7 Origin 2017 FF b1 K 2%
il SRR

n

2 HR5WiE

2.1 AR X AT tA Rk 4 Y R
2.1.1 Ko E sl R o R R R A R
(o BT AR B A B R, K S R T 2
25 T RE R B AL A BT 25 8 B A W AR R I AR
UL, A TR O Gt T e RO ek A 5 R G

40;W
A

I

%30-
iz
{FJ% +4"(3
& o 20 L +25°C
St —%—37°C

T

0

0 1I0 2|0 3IO 4IO SIO 6IO
b G HsF [
Storage time/d
B 1 AEEEEREMICEKSSERMEENL
Fig.1 The effect of different storage temperatures

on the moisture content of wolfberry fillings

during storage times
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Fig.2 The effect of different storage temperatures
on the moisture status of wolfberry fillings

during storage times
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Table 1

F1 FREMEREMCENEFREEEWL

Color changes of wolfberry fillings under different storage temperatures during storage times

WGk E/C e AT 1) /d L a b AE

4 0 41.50 + 0.35* 7.22 +0.40° 7.35 £ 0.44° -
10 41.33 £ 1.27* 7.15 £0.14* 8.97 + 0.44" 1.63 = 0.09°
20 41.09 + 0.13* 6.97 +0.18* 10.89 = 0.17° 3.51+0.29
30 41.23 £0.37* 7.10 £0.12* 10.97 + 0.43¢ 3.63 £0.16
40 39.83 £ 0.56™ 6.50 £0.17™ 10.31 £ 0.34* 3.47£0.27
50 40.36 + 0.59*~ 6.24 £ 0.47° 10.35 + 0.25° 3.36 £0.22"
60 39.41 £0.41° 5.49 +0.16" 10.47 = 0.20° 4.13 +0.19"

25 0 41.5 £ 0.35% 7.22 +0.40° 7.35 £0.44° -
10 41.98 + 0.46° 7.57+0.37* 7.75 £0.76° 0.72 £0.12¢
20 41.55 + 1.30* 7.53 £0.26 8.29 + 0.62" 0.99 = 0.07°
30 40.04 + 0.53™¢ 7.16 £ 0.42 9.36 + 0.49" 249+ 0.21"
40 40.75 + 1.05% 5.65 +0.53" 9.61 + 0.64" 2.85+0.17"
50 39.92 + 1.27+ 5.37+£0.18 9.24 £ 0.68" 3.08 £0.15"
60 39.08 £ 0.41° 5.14 £0.55 10.51 £ 0.43* 4.49 £+ 0.23°

37 0 41.50 + 0.35* 7.22 + 0.40" 7.35 + 0.44" -
10 41.41 +0.91* 7.39 +£0.24 8.85+0.22° 1.52 +0.24¢
20 40.05 + 0.56" 6.42 £0.28™ 9.40 £0.31"™ 2.63+0.17°
30 39.50 £ 0.77" 6.17 £ 0.36° 9.77 £ 0.64" 3.11 £0.24"
40 39.26 +0.82" 5.86 £0.53° 8.74 £ 0.42¢ 2.97 £0.23"
50 39.53 +£0.58" 5.03 + 0.64" 8.91 £ 0.49° 3.34 £0.31"
60 38.09 + 0.54¢ 4.92 £ 0.24< 10.59 + 0.42° 5.24 +£0.19

T AH PR RN T B3 255 (P> 0.05) , AR PR m A 35 2% 5% (P<0.05).,

£2 AREPFRETENEESRMNEEL

Table 2 Changes of texture parameters of wolfberry fillings under different storage temperatures during storage times

BJLIC e /d g 22 FhE il

4 0 1 453.50 + 94.20° 0.30 = 0.05 0.10 £ 0.01° 108.63 + 6.71¢ 69.38 +£5.12°
10 3 181.55 + 281.20* 0.44 +0.15° 0.19 £ 0.01° 550.85 + 36.06" 191.33 +27.96"
20 3 186.66 + 399.57" 0.64 = 0.07* 0.20 = 0.02 634.66 + 84.90" 259.54 +5.75*
30 3005.39 +120.82" 0.34 £0.10° 0.10 £ 0.01° 208.69 £ 10.50! 70.82 +29.12¢
40 3534.92 +77.88" 0.34 £0.12° 0.12 +0.01° 314.63 +34.72¢ 106.21 + 40.44¢
50 3561.48 +330.68" 0.49 + 0.09 0.18 £0.01* 640.38 + 58.05° 170.22 + 28.42"
60 3 605.05 £ 160.33° 0.35 = 0.03 0.16 £ 0.01" 578.04 = 18.08* 203.37 +9.58*

25 0 1453.50 + 94.20° 0.30 £ 0.05" 0.10 +£0.01° 108.63 £ 6.71°¢ 69.38 +£5.12°
10 1996.68 + 99.92¢ 0.34 +0.04" 0.11 £0.01* 214.57 £21.44¢ 71.54 +13.53¢
20 3642.49 = 47.26° 0.36 £0.11" 0.17 £0.01" 630.26 +49.70 180.96 + 17.39"
30 3254.06 + 121.04° 0.39 +0.05 0.18 £0.01" 584.74 +27.09" 161.03 + 5.93
40 3043.98 +200.43° 0.27 + 0.06" 0.13 +0.01 385.01 +23.81° 103.42 + 19.15"
50 3 102.66 = 76.00" 0.27 £ 0.09" 0.14 +0.01° 421.20 + 32.55¢ 113.62 + 18.86
60 4 619.74 + 325.64* 0.73 £ 0.08" 0.23 £0.01° 1055.79 +79.76*  767.87 + 61.78"
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37 0 1 453.50 + 94.20" 0.30 + 0.05" 0.10 +0.01° 108.63 + 6.71° 69.38 +5.12°
10 2307.42 +263.17° 0.28 + 0.06" 0.15 +0.01" 344.31 + 44.80" 98.55 +22.57°
20 2522.95 + 138.47% 0.31+0.07" 0.14 £ 0.01" 361.13 £ 52.56" 82.77 +15.11¢
30 2 858.75 + 218.96" 0.35 +0.03* 0.16 +0.01" 578.04 = 18.08" 203.37 + 9.58"
40 2977.22 + 192.46° 0.42 +0.07* 0.14 +0.02" 418.18 £ 51.41°  200.97 + 28.69"
50 3932.02 + 138.88" 0.39 +0.04% 0.16 +0.03" 54771 +89.10"  238.32 +32.20
60 5264.46 + 237.63" 0.55+0.10° 0.23+0.03*  1229.95+121.54* 537.58 + 34.35°

T A 7 B ROR T B3 25 5 (P>0.05) , AN i) 7 B 30 A7 35 25 57 (P<0.05) .
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Fig.4 Changes in the total number of colonies

of wolfberry fillings under different storage temperatures

during storage times
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Table 3  Correlation analysis results of various indexes of wolfberry fillings

BAESC MEIEAF A ;4 L a b* Koa® WHREK FHAK
4 T LB 1] 1 0.777%  -0.894%%  —0.910%*  0.683 0.992%%  0.982%%  (.925%*
;4 1 -0.671 -0.612 0.814% 0.831% 0.672 0.719
L 1 0.934% -0457  -0.909%*  —0.935%F  —0.763%
a 1 -0.409  -0.904*%  -0.955%F  -0.753
b* 1 0.688 0.555 0.841%
S 2 1 0.969%%  0.903%*
W% A 1 0.883%*
& 1
25 JE= G, B 1) 1 0.642  -0.891%%  —0.893%%  0.950%*  0.995%%  0.963%*  0.903%*
AR 1 -0.588 -0.361 0.760% 0.690 0.483 0.740
L 1 0.792*%  -0.900%*  -0.875%  —-0.915%%  —0.789*
a 1 -0.805%  —0.858%  -0.959**  —0.716
b 1 0.965%%  0.910%%  (.894%*
Ko b® 1 0.940%%  0.916%*
T % B 1 0.799%
T 1
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BEC MEIEAF AR AR L a b Kabt® BEEH FAH
37 e 7, B 1] 1 0.948%%  —0.939%%  —0.972%%  (0.705 0.995%%  0.963*  0.903%*
O 1 —0.888%%  —0.905%%  0.789%  0.941*%%  (0.903%**  (.789%

L 1 0.915%%  —0.792%  -0.954*%  _0.870%  —0.945%*

a 1 —0.619  —0.953%%  —0.043%%  _(0.922%*

b 1 0.751 0.543 0.703

Kobg 1 0.940%*%  0.916%*

% b4 1 0.799%
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Fig.6  Growth curve and kinetic model of total bacterial

colony in wolfberry fillings under different temperatures
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Table 4 Growth kinetic parameters of the total number of colonies of wolfberry fillings

ez 5 o8 /G Nylg(CFU-g™) allg(CFU-¢g™) M d™! Ald R? ¥ ik £
4 0 8.141 £ 1.789 0.132 £ 0.011 15.721 £ 2.066 0.991 0.061
25 0 3.340 £ 0.083 0.060 + 0.003 12.893 + 1.546 0.999 0.071
37 0 4.255 +0.579 0.063 +0.003 13.387 £ 1.276 0.995 0.232
T;\ 160 -
g 0.14 n
3 o Ll 155 |-
) =
%\ﬂ- ’é 0.12 :<\ 150 +
# o on 1
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Fig.7 The quadratic model of w,. and A of wolfberry fillings under different temperatures
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T 4~37 SCI 80 B T A AL AR A 52 28 40

2.6.4 SEHITUNAEAE LGB 7099-2015¢ &
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i (Ns,10° CFU/g) i 5% 2 HH 24 05 | 3l 3 Gompertz
BERIHE S 1 SR A A T R [0 (8) ] iR AN
[ EE S5 T 3 12 24, AR ROy RS AL
5 P A B, 5 S FOAC A RF %) 558 242 300 5 00 A5
[(XD].

t=A=(— % x{In[=In( NNy 11 (8)
maxX a
SIL =16.79268 ~0.2892¢ +0.005332 —{In [~In
Ns_NO _1 a
X 0.15676-0.006581+0.0001 1)
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LL Ne=10° CFU/g Ay FRAA, I 5 A [l 3l B2 25 A
IR R AR A SR A F H i T A S B

x5 MREEHMEEZLEFNENEREF FERT
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Table 5 Accuracy factor, deviation factor and root

mean square error of the predicted value of the total

number of colonies of wolfberry fillings

KR HEHEAT HERT
= E/C RMSE
(n) (Bp) (Ap)
4 4 1.099 1.189 0.07
25 4 1.071 1.071 0.03
37 4 0.995 1.071 0.03

<6 MEEMERETNES LRE
Table 6 Predicted and actual values of shelf life

of wolfberry fillings

= E/C T 4A/d 5 R/ HA2tiR £ /%
4 72.251 57 26.76
25 142.443 145 -1.77
37 138.347 132 4.80

TE AR TR 2 (% )= (TP AF - S 00 {0 ) /52 L,

LR TR, 46 UE 5% QIR AU (1 m] SE AR B &5
W4 6 Fras . MIAC AR T AE 5 52 b (i A 05 22
0B R —1.77%~26.76% , i B 56 UF 45 3 n] 47, 1% 5%
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The Quality Change of Wolfberry Fillings at Different Storage Temperatures
and Construction of Prediction Model

Wang Chenxiang'?, Peng Jian', Xu Yujuan', Wen Jing', Li Lu', Yu Yuanshan', Wu Jijun', Lin Xian'
(“Sericultural & Agri—food Research Institute, Guangdong Academy of Agricultural Sciences, Key Laboratory of Functional
Foods , Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory of Agricultural Products Processing,
Guangzhou 510610
(*School of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070)

Abstract In this work, the wolfberry filling was produced as the research object, and the changes of moisture, color,
texture, microorganisms and other quality indicators of wolfberry fillings during storage were detected and a shelf-life
prediction model was established. The results showed that the hardness, moisture content, total colonies number, and
mold number of the wolfberry fillings were increased gradually while the L value and o value were decreased gradually
with the prolonged storage time no matter under 4, 25 or 37 °C conditions. In general, the slowest rate of deterioration
of the wolfberry fillings was observed under storage 25 °C. On the basis of correlation analysis, the total number of
colonies was chosen as the quality indicator that reflecting the shelf life of wolfberry fillings, the growth kinetic model of
the total colonies number under different temperature conditions and the kinetic model that changes with the storage tem-
perature were established. The accuracy factors, deviations, and root mean square error of the kinetic model were 0.995-
1.099, 1.071-1.189 and 0.03-0.07, respectively. Finally, the microbial prediction model was established and verified.
The relative error between the predicted value and the actual value was from —1.77% to 26.76% , which indicated that
the model could predict the shelf life of wolfberry fillings effectively. The technical support could be provided for the
wolfberry fillings storage according to this research.

Keywords wolfberry fillings; moisture; storage quality; temperature; shelf life



