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Abstract: The aim of this study was to evaluate the effects of pre-slaughter carbon dia (CO,) anesthesia (directly percussive blow to
the head as control group) on the flesh quality of Tilapia. Then the processed Tilapia were vacuum-packed in low-density polyethylene (LDPE)
bags and stored at 1+1 “C. Rigor mortis, muscle pH, weight loss,total volatile base nitrogen (TVB-N), sensory evaluation, texture hardness and

shear force were measured over a 7 d time span. Results showed that carbon dioxide narcosis prolonged the pre-rigor period of the fillet; pH of

muscle was higher initially while decreased in the end. th methods had no significant difference after 3 d post-mortem.But from

4" day to 7" day, weight loss of CO, anesthesia group Was$ cantly-lower than the control group. Except for post-mortem of the 0 d, 4" day
and 5" day, TVB-N value of CO, anesthesia group was obviously lower than the control group. No evident difference in the texture deterioration
and sensory qualities were found between the two group, but hardness, shear force and sensory quality of the sample at 7" day were dramatically
lower than that at 0 day. The pre-slaughter method of CO, anesthesia, combined with all quality indicators, was more suitable to process tilapia

flesh than percussive stunning.
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trained sensory panel
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Table 3 Behavioral signs of the CO,-treated tilapia
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Table 6 Dynamics of sensorial analysis in Tilapia treated with the pre-slaughter method of the CO, narcosis
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h ZAfsREA x4 ZRACE R B8 40
0 0.000.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°
2 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.00+0.00°
4 0.00+0.00°  0.00+0.00° 0.000.00° 0.000.00 0.000.00e
6 0.33+0.58%  0.67+0.58% 0.00+0.00° 0.00+0.00° 0.33+0.58% 0.67+0.58"
8 0.67+0.58%  0.67+0.58" 0.00+0.00° 0.33+0.58° 0.67+0.58% 1.00+0.00%
10 0.67+0.58®  1.00+0.00% 0.33+0.58° 1.000.00° 0.6740.58% 1.33+0.58%
12 1.00+0.00° 1.00+0.00° 1.000. 1.0010.00\ 1.00+0.00° 1.67+0.58°
24 2.33+0.58° 2.67+0.58° 1.67+0.58" 2.00+0,00° 2.00+0.00° 2.67+0.58°
48 3.33+0.58" 3.67+0.58" 2.00+0.00° 2.33+0.58° 2.67+0.58" 3.00+0.00°
72 3.67+058°  4.33+058% 2.33#0.58" 2.67#0.58% 3.00+0.00° 3.33+0.58%
9% 433+058"  4.67+058" +0,58° 3.00+0.00° 3.33+0.58% 3.67+0.58%
120 4674058  5.00+0.58° 3.000.00° 3.67+0.58° 4,000.00°
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h —RfesaRER o AtRRL R AR B B84
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\ 0.00£0.00° 0.00+0.00° 0.00+0.00° 0.33+0.58°
( 8 10.00£0.00° 0.00+0.00° 0.00+0.00° 0.33+0.58°
10 0.33+0.58"°  0.33+0.58™ 0.33+0.58° 0.67+0.58"
12 0.33+0.58°  0.33+0.58" 0.33+0.58° 1.000.00°
24 0.67+0.58™  1.00+0.00° 1.67+0.58° 2.00+0.00°
48 1.00£0.00°  1.33+0.58% 2.00+0.00° 2.67+0.58™
72 1.33+058°  1.67+0.58% 2.33+0.58° 3.000.00°
9% 1.33+0.58®  1.67+0.58% 3.33+0.58" 4,00+0.00°
120 167+058°  2.00+0.00° 4.33+0.58 4.67+0.58%
144 2.00£0.00°  2.000.00° 5.00+0.58° 5.000.58"
168 2.00+0.00°  2.00+0.00° 5.00+0.58" 5.00+0.58°

E: F—FF AR FH af KA P<005, 2F2F. 2HMFFHONKTFENZFER.

231



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.4

3

g

AT RCKRTRUL 5 % P A i, ST — AL BRIFRIE

et REA B AR FER 7 d N, BREEJS 4
7 d NEBEMSRRUN )G 0 d A4 25 d 1
TVB-N 4, PR A i AR Te e 72 e 45

A IIRR,

5 B SRR LR B R EE & T

Bt T
A Sk

(1]

(2]
(3]
(4]

(5]

(6]

[7]

(8]

(9]

(10]

[11]

232

FEL TR a4 ZHEE AR HEC IR 2 73 47 [J]. |
IR A4R,2012,21(6):978-981

Wang Wei, Ding Jian-le, Fang Jin-cen. The current situation
and analysis of the standardization of tilapia industry [J].
Journal of Shanghai Ocean University, 2012, 21(6): 978-981
2kt B AR A A Z). ) P 4R 4. 2012

GBIT 27636-2011,7 'k 7 N LA ARFTE[S]

Roth B, Nortvedt R, Slinde E, et al. Electrical stimulation of
Atlantic salmon muscle and the effect on flesh quality [J].
Aquaculture, 2010, 301(1-4): 85-90

Digre H, Erikson U, Misimi E, et al. Electrical stunning of
farmed Atlantic codGadus morhual: a comparison of an
industrial and experimental method [J]. Aquaculture Research,
2009, 41: 1190-1202

Lambooij E, Gerritzen M A, Reimert H, et al.
protocol for electro-stunning and killing of 'Nile. ti
fresh water [J]. Aquaculture, 2008;:275(1-4): 88-95
Bjorn Roth, Albert Imsland, Snorri Gunnarsson, et al.
Slaughter quality and rigor contraction in farmed turbot
(Scophthalmus maximus);..a <comparison:between “different
re, 2007, 272: 754-761
i.Ruohonen, et al. Texture,

stunning methods [J]. Aquac

iessling, Marit Espe,
our of fresh and frozen Atlantic salmon flesh
y pre-Slaughtertiso-eugenol or CO, anaesthesia
[J]. Aquaculture; 2004, 236:645-657
L Acerete, L [Reig, D Alvarez, et al. Comparison of two
stunning/slaughtering methods on stress response and quality
indicators of European sea bass (Dicentrarchus labrax) [J].
Aquaculture, 2009, 287: 139-144
Erikson U. Assessment of different stunning methods and
recovery of farmed Atlantic salmon (Salmo salar):
isoeugenol, nitrogen and three levels of carbon dioxide [J].
Animal Welfare, 2011, 20: 365-375
Ao AT IR AR 2, 55 N [F) S 2 7 TR RS AR 1) 5
i [9]. ¥l B 1K, 2008,35:38-41

[12]

[13]

[14]

[15]

16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Niu Bao-we, Ren Yan, Luan Dong-le, et al. Effects of killing
methods on fresh quality of turbot [J]. Fish Modernization,
2008, 35: 38-41

U VIR, 2 G, A AT 5 2 g xR B A A
E PR I] H E A5 24R,2010,10:145-148

Wang Yan-bo, Shen Xiao-qin, Li Xue-peng, et al. Muscle

Texture and Proteome of Allogynogenetic Crucian Carp
Slaughtered by Different Methods [J]. Journal of Chinese
Institute of Food Science and Technology, 2010, 10: 145-148
FAE R, P A, T B — b T 4R P R £ A TR
SEAIN T J774[P). 7R &R CN102125074A,2011-07-20

Roth, Imsland, Moeller, Slinde; et al. Effectof Electric Field

Morzel M, Vis H'v D. Effect of the slaughter method on the
quality of raw and smoked eels (Anguilla anguilla L) [J].
Aquaculture Research, 2003, 34: 1-11

Scherer R, P R Augusti, et al. Chemical and microbiological
quality or&:arp (Ctenopharyngodon idella) slaughtered
by “different-methods [J]. Food Chemistry, 2006, 99(1):
136-142

Grigory V, Merkin, Bjorn Roth, et al. Effect of pre-slaughter
procedures on stress responses and some quality parameters
in sea-farmed rainbow trout (Oncorhynchus mykiss) [J].
Aquaculture, 2010, 309: 231-235

SCIT 3023-2007, /K7™ fif A P EL R A I E [S]

A Huidobro, A Pastor, M Tejada, et al. Quality index method
developed for raw gilthead seabream (Sparus aurata) [J].
Food Science, 2000, 65(7): 1202-1205

TR 8L A, 5 B & B S SR LA 4E R AL T ML i
FRHR ]I RHE,2013,29(2):429-433

WANG Wen-hang, RONG Qi, LI De-wang, et al. Death
Mechanism of Muscle Cell after Animal Slaughtering [J].
Modern Food Science and Technology, 2013, 29(2): 429-433
Martine  Morzel, Delphine Sohier, Hans Van de Vis.
Evaluation of slaughtering methods for turbot with respect to
animal welfare and flesh quality [J]. The Science of Food and
Agriculture, 2002, 82: 19-28

Robb D H F, Wotton S B, McKinstry J L, et al. Commercial
slaughter methods used on Atlantic salmon: determination of
the onset of brain failure by electroencephalography [J].
Veterinary Record, 2000, 147: 298-303

i T A5 5, AR S, S B P E A R ) R T B
AT A A A, 2013,29(11):2621-2626



R EmiB Modern Food Science and Technology 2014, Vol.30, No.4

GU Hai-ning, LI Qiang, LI Wen-zhao, et al. Quality Change
and Shelf-Life Prediction of Chilled Pork during Storage [J].
Modern Food Science and Technology, 2013, 29(11): 2621-
2626

[24] Cosmas Nathanailides, Socrates Panopoulos, Fotini Kakali, et
al. Antemortem and postmortem biochemistry, drip loss and
lipid oxidation of European sea bass muscle tissue [J].
Procedia Food Science, 2011, 1: 1099-1104

[25] Mantilla D, Kiristinsson H G, Balaban, et al. Carbon
Monoxide Treatments to Impart and Retain Muscle Color in
Tilapia Fillets [J]. Food Chemistry, 2008, 73: 390-399

[26] Sebastio P, Ambroggi F, Baldrati G. Influenza del sistema di
sacrificazione su trote iridee di allevamento. | Considerazioni
biochimiche [J]. Industria Conserve, 1996, 71: 37-49

[27]

(28]

[29]

(30]

Martine Morzel, Delphine Sohier, Hans Van de Vis.
Evaluation of slaughtering methods for turbot with respect to
animal welfare andflesh quality [J]. The Science of Food and
Agriculture, 2003, 83(1): 19-28

Roth B, Moeller D, Veland J O, et al. The effect of stunning
methods on rigor mortis and texture properties of Atlantic
salmon (Salmo salar) [J]. Food Science, 2002, 67: 1462-1466
Marx H, Brunner, Endreas Stolle. Methods of stunning fresh
water fish:impact on meat quality-and aspects of animal
welfare [J]. Z Lebensm Unters Forsch A,1997,:204: 282-286
H Van De Vis, S Kestin, Di:Robb, et al. Is-humane slaughter
of fish possible for industry? [J]. Aquacultu earch; 2003,
34: 211-220

.

-
y

<A
2

233



