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Effects of Cinnamaldehyde-combined Preservative on
Quality of Pacific White Shrimp during Storage
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Abstract

The effects of eight natural compounds on quality and shelf life of Pacific white shrimps was
investigated. Cinnamaldehyde exhibited both antimicrobial activity and inhibitory ability against
polyphenol oxidase (PPO) activity to maintain the quality of the Pacific white shrimp during storage. The
kinetic analysis showed that cinnamaldehyde was a noncompetitive inhibitor for PPO of the Pacific white
shrimp. The combined preservative was optimized using orthogonal experiment and then the optimal
combination was as follows: 0. 10% cinnamaldehyde, 0. 05% phytic acid and 0. 50% sodium alginate.
The aerobic plate counts ( APC), total volatile bases nitrogen (TVB — N) , thiobarbituric acid reactive
substances (TBARS) assay and sensory analyses were used to investigate the change in the quality of the
Pacific white shrimps after applications of different treatments. Based on these studies, shrimps treated
with the combined preservative exhibited the lowest APC, TVB — N, and TBARS value among the all
treatments by the end of storage. The combined preservative could improve the sensory properties and
prolong the shelf life of the Pacific white shrimps to 8 ~ 10 days.
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Tab.3 Results of orthogonal experiment

WL s A B c D(Z5)  IBWAR 5y
1 1 1 1 1 3.9
2 1 2 2 2 4.4
3 1 3 3 3 4.8
4 2 1 2 3 4.9
5 2 2 3 1 5.1
6 2 3 1 2 5.3
7 3 1 3 2 5.4
8 3 2 1 3 5.3
9 3 3 2 1 5.9
k, 4.367 4.733 4.833 4.967
ky 5.100 4.933 5.067 5.033
ky 5.533 5.333 5.100 5.000
R 1.166 0. 600 0. 267 0. 066

2.4 FEAESEE QXTI &R0
2.4.1 K EE

FE MR 2S5 i DR R o, TR R R B0 R B o
FEM — A B bR, 7E(4 £ 1) CId F2 o, A [F)
A FL2EL ) B VR R B AR AN T 2 TR o TE IR Y
TEBBCR I LT R X B AP0 A R VE BN
4.18 1gCFU/g, 7 % 4 d J5, B 7% 2 % 48 3
5.97 1gCFU/ g, ik 3| W] 452 52 A BRAA . R T ot 2= 4
$00. 10% RIAERE LA J 2 A 47 6 7] A B R R 7 7%
SBCAR TR IR . el T R R LA A 4 T AL
HRIE 2 d NEYTE T SECH T T M. &l E 8
0. 10% PRIAE 8 Ab 35 5 (9 B i 55 10 K 19 T8 V% B0 h

or

—=- g
—e— RERE 73 £00.10%
e TR
27
@)
2ot
;‘:ﬁ(
m st
i o4k
3

eI i /d
P2 AN [ b % g S 1 MR B KO TR

Fig.2 Effect of different treatments on APC

values of Pacific white shrimp
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Fig.3 Effects of different treatments on TVB — N values

of Pacific white shrimp

2.4.3 TBARS {4

9 F XRS5 A Z RN IRRIIS TR , TR, 7
Ve A v A o kA Ak TBARS {EL R TR 7
(1 GBI M 7= 0, S PR 2K i AR IR A P AR
95 7 1) B AR R

4 N AE B AE (4 1) CIREA 1R T 1



% 6 14 PR A PRI A5 O 56 50 0T 7 58 150 X B 8 ot IO Y 5% 1) 165

3.0 —m NI

o 2.5 —e— P RS T 42 400.10%
T A A R
en 2.0
g
@ 1.5
2 1.0
S 05
[_'

0

W5 I /d
4 R[] 4k BT T 2 X 4T TBARS B /4 5 Wi
Fig.4 Effects of different treatments on TBARS

values of Pacific white shrimp

TBARS {HAZfL [l . X HE 419 TBARS {E Fifi It 5 B (1]
S g S8, 1 TE R 56 0 R e R R A T
JIG Wi S AL s 380 8 d J5 2k 2. 84 mg /kg, W] Wi T Ak 3
H(P<0.05), W 12 d mF, 5% & 5 %200, 10%
PREE 8 R A2 45 P 590 A L, 79 95 9 X IER ) TBARS i
Sy 1.87 1.75 mg/kg. A LA H, B A
S A 3L A A0 400 1) A i 7 4R Ak I K R T A G DR B
Ab FHE B TG A L R AR R L) S RE 92 BH
1R HR AR 5 23 AR 4 i, > T A Ak B9 & A2 . Singh
2 OV S B PR e il R A R T LA AR B 1 LA
REJJ, L Anif Bk DPPH [ i 25 B AR ), g
B8 A7 b R ARG SR — S A= o
2.4.4 B4

JERCEVEE A AT B SR I R, R
Wk SN FI ST LR S R, B S TR
FE(4 = 1) CIPR SR, Bl A5 0780 8] 19 28 K, AN
[Fi) b 2 R 55 R IR A B T S BT R R X
MAIAES 4 RIBBLSIR, 56 6 OBRIRM &, <k
S BT O IR A P A BAE P A AR AR Ao A e R
H, S H8 R PR3 LA B e 26 55 /N oy T W) ot ok iy o &8
1t 52 A DR G R A B A R 36 TV IR BN 8 RILTIRH
SR A PR AR X IS 2 RSk IT IR
HELRAE S 4 RIFR IFRE I T AR BB
2852 5 DR GE SR A B A T 56 T X MR AE S 3 RN Sk s )
R BN T SRR Sk AR U (AR MA —
) b 56 R )G AR 7 A AN TR R AL s
AT F 0 R 3 d G Sk 8 5 B R i e BT
FA5l,6 d J5HRSEAR O, A5 DR E R A0 B AE SR

8 RAFFEIE L KA, LA AR 3 11 8 58, W A 3 0
PAZE S WEE B 7 (H IR B 5 04 S 0 RS /] 4 52 19
PR AR AL B2 53 i 7E 4 d 8 d 10 d IKF]X — K
o SRR BALTVB - N S8R 245 FI W, 280
PR TR 52 5 % 6 1) Ak B 114 e S 1 0 0 D R0 SR 24 7
8 ~ 10 d, B g JE < 1 BT AT, fIE 45 AR B 1) 2 i Pl 56
X SR DRI o v e 25 74 SR B AR BE Y H Y

—A— KB REE]

0 2 4 6 8 10 1
PRI 17] /d
B S PRHE S R 56 0RO 43 19 5

Fig.5 Effects of different treatments on sensory

score of Pacific white shrimp

3 £

-l
o

(1) X 8 Fh KSR AL A W (40 T 16 1 DA B A1 o e
2 I UR PPO & PERE S E AT T HOERAE 9T, 38 2 1 75
SVBUA B TC 5 I i 5 5, & B PR e T ) i e L
FEAS TN B B XL DA, MR 4R Lineweaver-Burk X
RIRIAE T 3 TR B T PR A 1 3 5 A 5 4 M o 4
AR

(2) SR H A EERE R LA O SRR N E A T S
I E A IR B A 1A A DR R A AR - Y A T
Bt 5 43 42 0. 10% AH R JiT & 43 %K 0. 05% 1 3 IR A
Jii i 4341 0. 50%

(3) R A REERE LA S 52 A DR i 500 %) B 35 1 % iR
PEAT Ab P, HE B T g Ak SR . O 6 T VK 4R
TVB — N TBARS B J&WLIF 3 19 I 5 , 26 B &2 A
fief ) LA B A R G AR E 4°C SRR IR ik
8 ~10 d, & S AL TVB — N 45 bR 75 [ b5 25K 1978
FEL PN o B Y R0 A, e A 204 T T 2 10 X MR O
3 v 1 B T DA R AR 1 A B R
F R i 25 R

& £ x Wt

1 Taoukis P S, Labuza T P, Lillemo J H, et al. Inhibition of shrimp melanosis ( black spot) by ficin[ J]. Journal of Food

Science and Technology, 1990, 23(1), 52 ~54.

2 i, B, TR, SF. LAY X ERAE A [ v AT R R A R AR AR AL T] . KRR, 2009, 28(9) ¢ 493 ~497.
Bian Tao, Zhao Yan, Zhang Hong, et al. Changes in quality of white leg shrimp litopenaeus vannamei stored under different
cooling conditions[ J]. Fisheries Science,2009, 28(9) : 493 ~497. (in Chinese)

30 MR, MR VRS U R X R 26 TR BT RS [T] . ROk TR AR, 2010, 26(6) - 368 ~374.

Ling Pinghua, Xie Jing. Effects of film-forming combined with modified atmosphere packaging on qualities of Pacific white

shrimp[ J]. Transactions of the CSAE, 2010, 26(6) : 368 ~374. (in Chinese)



166 N AT S ¢ 201 14

4 IRTEE BERM, AR, AEL KU M e TR X T 38 1 X R BT R KR AR AR fL i s [T ] &g Dok B4, 2008,
29(6): 107 ~110.

Xu Limin, Xue Changhu, Li Zhaojie, et al. Influence of water-soluble chitosan on the changes of quality and spoilage
microflora of Penaeus vannamei[ J]. Science and Technology of Food Industry, 2008, 29(6) : 107 ~110. (in Chinese)

5 Nirmal N P, Benjakul S. Effect of ferulic acid on inhibition of polyphenoloxidase and quality changes of Pacific white shrimp
(Litopenaeus vannamei) during iced storage [ J]. Food Chemistry, 2009, 116(1): 323 ~331.

6 TITZ, BE, DA, . WA FEREE WM B ML AL A AT LT ] AR AR, 2010, 41(2) ¢ 164 ~ 170.
Mao Qiaozhi, Zhao Zhong, Ma Xihan, et al. Preparation, toxicity and components for bitter almond shell wood vinegar[ J].
Transactions of the Chinese Society for Agricultural Machinery, 2010, 41(2): 164 ~170. (in Chinese)

7 Corbo M R, Giulio S D, Conte A, et al. Thymol and modified atmosphere packaging to control microbiological spoilage in
packed fresh cod hamburgers[ J]. International Journal of Food Science and Technology,2009, 44(8): 1553 ~1 560.

8 Baskaran S A, Amalaradjou M A R, Hoagland T. Inactivation of Escherichia coli 0157 ;H7 in apple juice and apple cider by
trans-cinnamaldehyde[ J]. International Journal of Food Microbiology, 2010, 141(2) . 126 ~129.

9 Nirmal N P, Benjakul S. Melanosis and quality changes of Pacific white shrimp ( Litopenaeus vannamei) treated with catechin
during iced storage[ J]. Journal of Agricultural and Food Chemistry, 2009, 57(9) . 3 578 ~3 586.

10 Qiu L, Chen Q H, Zhuang J X. Inhibitory effects of a-cyano-4-hydroxycinnamic acid on the activity of mushroom tyrosinase[J].
Food Chemistry, 2009, 112(3) . 609 ~613.

11 GB 4789.2—2008. & TLA (A 24 K0 30— v S & [S].

12 GB 2733—2005. ff IR s P VL oK 7= iy TAARHELS ]

13 Khan M A, Parrish C C, Shahidi F. Quality indicators of cultured Newfoundland blue mussels ( Mytilus edulis) during storage
on ice: microbial growth, pH, lipid oxidation, chemical composition characteristics, and microbial fatty acid contents[]J].
Journal of Agricultural and Food Chemistry, 2005, 53(18) . 7 067 ~7 073.

14 Burt S. Essential oils: their antibacterial properties and potential applications in foods-a review [ J]. International Journal of
Food Microbiology, 2004, 94(3) ; 223 ~253.

15 Adams T B, Cohen S M, Doull J, et al. The FEMA GRAS assessment of cinnamyl derivatives used as flavor ingredients[ J].
Food and Chemical Toxiciology, 2004, 42(2) . 157 ~185.

16 Kubo I, Hori K I. Tyrosinase inhibitory activity of the olive oil flavor compounds [ J]. Journal of Agricultural and Food
Chemistry, 1999, 47(11): 4574 ~4 578.

17 Sikkema J. De Bont ] A M, Poolman, B. Interactions of cyclic hydrocarbons with biological membranes[ J]. Journal of
Biological Chemistry, 1994, 269(11): 8 022 ~8 028.

18 Wendakoon C N, Sakaguchi M. Inhibition of amino acid decarboxylase activity of enterobacter aerogenes by active
components in spices [ J]. Journal of Food Protection, 1995, 58(3) . 280 ~283.

19 WML, 2R, BRI, S5, R R AL BT R 38 B0 R TE v O B P I SRR P R B2 M [T ] ARl A 5 4k, 2008,
24(12) . 230 ~237.

Chang Yaoguang, Li Zhaojie, Xue Changhu, et al. Effects of ultra high pressure treatment on storage characteristics of white
shrimp in cold storage [ J]. Transactions of the CSAE, 2008, 24(12) : 230 ~237. (in Chinese)

20 Singh G, Maurya S. A comparison of chemical, antioxidant and antimicrobial studies of cinnamon leaf and bark volatile oils,

oleoresins and their constituents [ J]. Food and Chemical Toxicology, 2007, 45(9) . 1 650 ~1 661.



