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Abstract: Xinjiang beef has high quality and is one of the famous livestock products resources in Xinjiang. In order to
achieve the real-time monitoring of beef freshness, hydrogels were prepared by physical freeze-thaw method using
carboxymethyl cellulose and polyvinyl alcohol as raw materials. The physical characteristics of hydrogels were also
characterized. Furthermore, an intelligent indicator label was made using Perilla leaf pigment extract as the optimum color
pigment, and its intelligent indication efTect on the freshness of Xinjiang beefl during cold storage was studied. The result
showed that the optimum ratio of polyvinyl alcohol to carboxymethyl cellulose was 4:3, and the hydrogel prepared by three
freeze-thaw cycles had good water absorption ability(2937.39%), pigment inclusion rate(24.62%), porosity(97.71%),
hardness, elasticity, glue viscosity and loose porous network microstructure. The color difference value(AE) of indicator
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label on the second day was 10.2, and which was 26.5 on 18th day. This color change was larger than the threshold of color
difference discerned by human eyes(AE=3.5). Correlation analysis showed that the AE values of indicating label were
significantly correlated with pH and volatile base nitrogen contents of beef(P=<0.01), which indicated that the intelligent
indicating label could accurately and sensitively indicate the changes of freshness of Xinjiang beef during cold storage.

Key words: carboxymethyl cellulose; polyvinyl alcohol: Perilla pigment extract; intelligent indicator label; beef freshness
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Table 1  Effect of ratio of PVA to CMC on hydrogel texture properties
PVA:CMC FEEE (N} etk (mm) WeFPEN P 3
HiPVA 5.8440.24" 0.57=0.03° 4.07+0.16° 0.70+0.03°
4:2 7.24£0,22* 0.7440.03" 5.60:40,26" 0.80:40.04"
43 7.62+0,15* 1.1120,05" 6.34:40.30° 0.8040.04
4:4 f.15+£0.29" 0.76:+0.03" 3.7340.16° 0.6040.03°
34 5.6040.23" 0.74+0.03" 3.3240,13" 0.6040.02°
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Table 2 Color response of different intelligent indicator labels to beef freshness
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Fig.3 Scanning electron microscopy of hydrogels and intelligent indicator labels(500 pm)
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Fig4 Changes of pH during beef cold storage

——

T ORER, S 18 d AASETEER .

FRIE |, ¥ oL A R TN R 3~7 d, Wi SE 8t
10 d B pH R 6.05, 38 T—afief . Jspsng
f A S g v 2F P ORI e v S, PR Sl <
AEFLT, i - N P S IR, (A iR e Ak A
FALR s T LA A R A R e e e A FLESR, M
T EELZR A P pH AYFHEY", g el LAy 50w
4P| Bambang %50 [1FFE a5 B2 Bl L, AL
PRZH L FEARSERENG . PSIGRBEAIPERT T iR & S e
pH 25400 RIS L Aa e ASidgseh, 414
RLET R pH — B B TS, s RE AL A s
HEERT L EESE Rl T AR PR R R
242 fRFELEZMEESLE(TVB-N) & 097151k
TVB-N it ) 2540 T b v, 2 7 Sy B 1 I g el
] S Y i i ) T L B s e S B e A e B B
P 2 HERE R A5 40 B 530l B 2EAY TVB-N i/
F 15 me/100 g R G A, 15-20 mg/100 g i figf
B, KF 20 mg/100 g NEMER . Bl 5 24 PR img)
(a4 % PEER IR B A Ry stk . (i E 5 AT Rl 4 B rh
TVB-N #)t5 & Hh 6.42 mg/100 g Bl 5 R[]
MAES, TVB-N # bz L7, #2318 d. TVB-
N &6tk 22.52 mg/100 g [Ktk, A<Szge, 45 0~10 d

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

24 1
22 4 #
20 4
18 4 &
16 4 _ L

=
L
L]

12 4 oy
10 4 o

TR B A (me/100 g

= oo
P

7 4 6 8 10 12 14 16 18 20
] (d)
A e T E e e e e S (LR 1

Fig.5 Changes of volatile base nitrogen contents during beef

o]

cold storage

SRR 35 12~16 d DU EERY, (HEY 16 d L2 E%4T
JES U PR AR AR 55 18 d SR RN -

SEREET R T 4 C FF FRESEHSHE
FUAFEERE, 2% M 0 E = 7 d B, TVB-N & EHEr ol
HL 2R ARITE(20 mg/100 g) o ASEEE b A P SR EE S
[A]PH & S, IR AT RE S oK BE i 2 FLES i BAT 1R
s A4 ACHE W T 4 P B o Y 2R A, Wi
e 0 AR A2 B, 8 H R BRI T i — A
WFFE.

243 HpRyEIne s bR R 5 6 g
P 5 T A ] 5% oA 00 2 B MU B A5 B 5 040 2, i
B F L6 W1 BT A PR v R TR] AR ARG, S5 (0
A HU BT E AR br 0 e A R . O e
RR: T 55 0 d)— R SR O3 2R d)— 551
(55 10~12 d)—#E O (5 14~16 d)— L0, (Y 18
d), s 1 EAFaY oL 8RR

2.4.4 FREEEIEFE RS AE M B TR
A PR 4 U ()5 (0 SR U fESE bR 2E AE Y
Arfb. HEE 7 o] ED. B R ) ) A IS, B RERE R
FREAY AE SLEWT LFHAYESE . BT R Y AR
3.5 B, BT R — AT AT £ 00 A W22 Sl L ] LA

http://www.enkinet



(C)1994-2022 China Academic Journal Electronic Publishing

.28 - Tl P

20224 4 A

10d 12.d
6 P ﬁlﬂifﬂlﬂﬁﬁ’ﬁﬂ#%I[R*!ﬂﬂﬂﬂnﬂxﬁ%@?@ﬂ&;

Fig.t  Color response of Perilla leaf pigment extract intelligent indicator label during beef cold storage
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