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Preparation and application of indicator label based on

Papaver rhoeas L. for cold sea bass freshness
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Abstract: Objective: A color change indicator card for visual de-
tection of fresh sea bass was studied. Methods: Using 1% Papa-
ver rhoeas L. pigment as indicator and methyl cellulose gel as
film-forming substrate, the label was made to study the color
difference(AE) of the indicative label. The response of AE to pH
was studied. Meanwhile, the content of TVB-N, TBARS, pH
value, indicator label color and the linear relationship among
these factors and AE under 4 °C sea bass preservation were deter-
mined. Results: The results showed that the indicator label had
good discoloration effect in the range of pH 2.0~9.0. The TVB-N
of sea bass and indicator AE were significant. and the color
change was pink-purple-chartreuse-sepia. Chartreuse means supe-

rior, and yellowish brown means qualified. When the intelligent
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label reached sepia, the sea bass was inedible. The color of indica-
tor label could be clearly distinguished by naked eye. Conclusion:
The results showed that the pigment indicator label could be used
as the indicator label of sea bass freshness.
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*x1
Table 1

Ex ABREALRR pH THHE
The color of Papaver rhoeas L.. pigment

at different pH

pH i {5, L~ a* b* AE

2.0 FAN i) 54 81 70 110.17
3.0 ARG 58 70 28 101.18
4.0 EX@ FAR) 46 65 38 97.70
5.0 b EAR ) 98 25 3 74.35
6.0 AR 32 58 2 109.55
7.0 W4k, 86 —29 59 8.25
8.0 HRE 69 —4 85 18.24
9.0 FEA A 58 —13 68 28.23
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Figure 1 Light stability of the indicator label
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Table 2 The linear relationship among TVB-N, pH and
TBARS and AE under 4 °C sea bass preserva-
tion

LD LA R? P
TVB-N y=1.272 5x—9.015 2 0.916 1 0.007 3
pH y=0.034 3x+6.560 3 0.637 5 0.574 1
TBARS y=0.035 22 +0.338 3 0.935 9 0.064 5

3wk

e ST 9 B3 01 6 JRE G 360 7 3 A A A M B B TR
AR S5 [ L T M) L 400 5 3 AR D i 2 9 O R A IR
B EeTmHERTH. AR pH T ERAGRER
b2 BAT R 4 48 € e B . HL 96 B f A9 4 M R R A
SR AE B EE LA XK, il TR
(7l 7 0 J38 F 5 7 AR 5 3 P IR AT 3 B ) 20 4072 A . B

8 7R I P B AR G Dy S A% AR AR S AR T
B BARE AT R LA BL A 5 38 )T 5 N €0 3 A

B BT 6 B A 7 R A L HEAT K™ i B P 2K OB B RE AR
(BT B AR 201 05 78 7 kAT £ PR e B 4R LR
FEAE T R AEAT = SC B BE AR R IR 5 ﬁ%l’fl
A B2 R 0 e MR A O B R B R R b 4 A
B4 18 78 A [ B fi A R L HC 6 2% S AT I R 0 B :55(
I T A B B S N0 3K A S b 4 X B A 1) OB B AR OR
A S DAL D Bk 58 3 Al R SR I W]k 45 78 AR 25 X
Foftb ok ™ b K P 2 1Y 45 7 155 B0 38847 T S AR T e g
AT il T ot AR T A2 A BTG 52 B0 96 7 0 f B 2 4
7 ¥ 4 R

2% ik
(1] X0 5 b8, W B VL. 30 4 60 40 %6 B 5
2014, 32(2): 60-64.

JE[I] AL 5 A ALK,

LIU Yan-song, CAO Ju-jiang. The progress and trend of the green
packaging researching in China[J]. Packaging and Food Machinery,
2014, 32(2): 60-64.

[2] SeA22R, 7 85, WIUR. 06 VLTS U B M AR 21 4 2 2 i I 2 (0] R
PEERANT « %), 2009C1D: 33-34.

BEEZ A BYAREEETIRENNERER

JING Quan-rong, LU Xin, MING Mei. Application activated sludge
on degrading plant fiber[J]. Academic Periodical of Farm Products
Processing, 2009C11): 33-34.

B] #gHE, FAE, UL, & IR IR A 6 D) R 5L PR 6 R
52 WA (7). £ 5 S5 HLBK, 2020, 36(7): 131-135.
XU Chun-lei, WANG lJia, LI Chang-hong, et al. Effect of modified

atmosphere packaging on fresh-keeping of mixed fresh-cut fruits
and vegetables[J]. Food & Machinery, 2020, 36(7): 131-135.

[4] PV I . £ B F 48 7R R R B BT R 5 N H [D]. 2
i, 2012, 4(3): 16-20.

SUN Yuan-yuan. Research and application of freshness indicative
smart packaging for food[J]. Packaging Journal, 2012, 4(3): 16-20.

[S] MATARAGAS M, BIKOULI V C, KORRE M, et al. Development
of a microbial time temperature indicator for monitoring the shelf
life of meat[J]. Innovative Food Science & Emerging Technologies,
2019, 52: 89-99.

[6] VU C H, WON K. Leaching-resistant carageenana-based colorimet-
ric oxygen indicator films for intelligent food packaging[J]. Journal
of Agricultural and Food Chemistry, 2014, 62(29): 7 263-7 267.

[7]1 ZIYAINA M, RASCO B, COFFEY T, et al. Colorimetric detection
of volatile organic compounds for shelf-life monitoring of milk[J].
Food Control, 2019, 100: 220-226.

[8] S5, AU, WX FR . & B A% DY A BT 6 38 IG5 A Y B2 AR B B

THz A I £ AR B [J]. £ 5 5 LA, 2016, 32(9): 219-224.
QI Liang, ZHAO Jie, ZHAO Mao-cheng. Status of nondestructive
detection methods on chilled pork freshness and prospect of THz
spectrum inspection technique[J]. Food & Machinery, 2016, 32(9):
219-224.

[9] MENG X, LEE K, KANG T Y, et al. An irreversible ripeness indi-
cator to monitor the CO, concentration in the headspace of package
kimchi during sotrage[J]. Food Science and Biotechnology, 2015, 24
(D: 91-97.

[10] SILVA-PEREIRA M C, TEIXEIR J A, PEREIRA V A, et al. Chi-
tosan/corn starch blend films with extract from Brassica Oleraceae
(red cabbage) as a visual indicator of fish deterioration[J]. LWT-
Food Science and Technology, 2015, 61(1): 258-262.

[11] ZHANG Jun-jun, ZOU Xiao-bo, ZHAI Xiao-dong, et al.

Preparation of an intelligent pH film based on biodegradable poly-

mers and roselle anthocyanins for monitoring pork freshness[J].

Food Chemistry, 2019, 272: 306-312.

AN, sk i, BREE, &5 35 SR SRR R B B ST ],

5 A R 2F 4, 2019, 38C1): 100-106.

HE Hua-peng, ZHANG Min, CHEN Hui-zhi, et al. Study on the

[2

smart tags of freshness of black carp[J]. Journal of Food Science
and Biotechnology, 2019, 38(1): 100-106.

[13] MARTINEZ O, SALMERON J, EPELDE L, et al. Quality en-
hancement of somked sea bass ( Dicentrarchuslabrax) fillets by
adding resveratrol and coating with chitosan and alginate edible

films[J]. Food Control, 2018, 85: 168-176.

121



122

35 5 R 8 STORAGE TRANSPORTATION &. PRESERVATION

[14] CAI Jian-rong, CHEN Quan-sheng, WAN Xin-min, et al. Determi-
nation of total volatile basic nitrogen ( TVB-N) content and
Warner-Bratzler shear force(WBSF) in pork using Fourier trans-
form near infrared (FT-NIR) spectroscopy [J]. Food Chemistry,
2011, 126(3): 1 354-1 360.

[15] HUANG X, XIN J, ZHAO J. A novel technique for rapid
evaluation of fish freshness using colorimetric sensor array [J].
Journal of Food Engineering, 2011, 105(4): 632-637.

[16] ZHAI Xiao-dong, SHI Ji-yong, ZOU Xiao-bo, et al. Novel colori-
metric films based on starch/polyvinyl alcohol incorporated with
roselle anthocyanins for fish freshness monitoring[J]. Food Hydro-
colloids, 2017, 69: 308-317.

[17] E B8, I, XV Ae, &5 BLIE A 6 5 Y 32 OB AR 2 1 1
T[] At 5, 200002): 95-98.

WANG Xiao, JIANG Ting, LIU Jian-hua, et al. Studies on the ex-
traction and stability of red pigment from corn poppy[J]. Chemical
World, 2000(2): 95-98.

[18] KREYENSCHMIDT J, CHRISTIANSEN H, HUBNER A, etal. A
novel photochromic time-temperature indicator to support cold
chain management [J]. International Journal of Food Science &
Technology, 2010, 45(2): 208-215.

[19] ARASHISAR S, HISAR O, KAYA M, et al. Effects of modified at-
mosphere and vacuum packaging on microbiological and chemical
properties of rainbow trout ( Oncorynchus mykiss) fillets[J]. In-
ternational Journal of Food Microbiology, 2004, 97(2): 209-214.

[20] SALIH A, SMITH D, PREEC J, et al. Modified extraction 22 thio-
barbituric acid method for measuring lipid oxidation in poultry[J].
Poultry Science, 1987, 66: 1 483-1 488.

[21] ¥4 2. SFEIE G050 B 4% 4544 23 Bt S HC (R 4% P [D].
Je#h: LR, 2013: 1-10.

HU Jin-kui. Separation and preparation, structural analysis and in
vitro activity of anthocyanins from mulberry fruits [D]. Wuxi:
Jiangnan University, 2013: 1-10.

[22] 4R /NifE, R EE, BIREE, 5. —Fb SUZ 8RB IR i ) & S e 48 R
ZC SRR RE P A O] B B, 2019, 40(23): 206-212.
ZOU Xiao-bo, XUE Jin, HUANG Xiao-wei, et al. Development
and application of an intelligent biolayer packaging film as a
freshness indicator for Salmon[J]. Food Science, 2019, 40(23):
206-212.

[23] NIE Xiao-bo, WANG Li-hong, WANG Qi et al. Effect of a sodium
alginate coating infused with tea polyphenols on the quality of
fresh Japanese sea bass( Lateolabrax japonicas) fillets[J]. Journal
of Food Science, 2018, 83(6): 1 695-1 700.

[24] FBIEUH, SeBHE, BB, 55, B 58 10 IR I A B o R

SRS (0 A [T, 62 & S5 HLA, 2013, 29(4): 153-156, 165.
GUO Mei-juan, CHAI Chun-xiang, LU Xiao-xiang, et al. Determi-
nation of volatile componets of penaeus vanmamer during spoilage[J].
Food & Machinery, 2013, 29(4): 153-156, 165.

[25] ¥ REZE, 45, T 4K, 55, B T WSS n] AL R 41 40 6 1% ik

B 2418 | 2021 £ 11 A | _RéSHUM

HA I ¥ 5 £ BE BEIE A (], Al TR A 4, 2015, 31(8):
277-282.
HUANG Xing-yi, GUAN Chao, DING Ran, et al. Freshness evalu-
ation of sea bass using multi-sensor information fusion based on
olfactory visualization and NIR spectroscopy technique[J]. Trans-
actions of the Chinese Society of Agricultural Engineering, 2015,
31(8): 277-282.

[26] F kT, R FL, sk 2, & 5 A BB R B S IR R
TR (0], A8 45 2 S HLAR, 2014, 32(6): 18-21, 14.
WANG Bing-xue, SONG Xiang-ying, ZHANG Ai-wu, et al. De-
velopment of indicating cards for freshness of pork based on bro-
mocresol purple[J]. Packaging and Food Machinery, 2014, 32(6):
18-21, 14.

[271 RODE T M, HOVDA M B. High pressure processing extend the
shelf life of fresh salmon, cod and mackere[J]. Food Control, 2016,
70: 242-248.

(28] TRHTAK, B S, SRS, SF. R RRR A5 0F T = 30 R i BT AR
AL £ & TR, 2016, 37C17): 316-321.
ZHANG Xin-lin, XIE Jing, HAO Kai, et al. Effects of different
cold storage conditions on quality of salmon[J]. Science and Tech-
nology of Food Industry, 2016, 37(17): 316-321.

[29] T, =g b, Ao, 0 °C ¥ i = 3C £ i & i 25 5 WP 0],
o A5 2E 4R, 2014, 1411 252-259.
DING Ting, LI Ting-ting, LI Jian-rong. Comprehensive evaluation
on freshness of salmon slices at 0 “C storage[J]. Journal of Chinese
Institute of Food Science and Technology, 2014, 14(11): 252-259.

[30] Jal 3, St ilr, 0 o A, S5 Ul Ak b BRTE F AR v G OR G b Y
L FBIF5E 9], £ olk, 2017, 38C11D): 103-107.
ZHOU Qiang, XIE Cheng-shan, LIU Meng-jia, et al. Application
of bacteria number reducing treatment in grass carp quality [J].
Food Industry, 2017, 38(11): 103-107.

[B1] ®5E, Bz . GC-MS 7 i 1 i 0 1A 74 4 1 A 0 1) 41
ML) £ S HLAK, 2011, 27(6): 80-82
ZHAO Liang, MA Ling-yun. Investigation of chemical volatile
compounds of southbay big head carp by GC/MS[J]. Food & Ma-
chinery, 2011, 27(6): 80-82.



