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Abstract: The changes on freshness and volatile compounds of Muraenesox cinereus fillet with ice-temperature vacuum drying were
detected by high performance liquid chromatograph and gas chromatograph-mass spectrometer, meanwhile, vacuum freeze drying and hot air
drying were used as comparison. The results showed that there was no significant change in K value of ice-temperature vacuum drying sample
compared with the fresh sample. Volatile compounds content was reduced and acid value, namely fat oxidation degree was increased. K values
of ice-temperature vacuum drying sample and vacuum freeze drying sample were 2.28% and 2.04%, respectively, with less significant
difference. While the highest K value of hot air drying sample was up to 26.64%, Meanwhile IMP content in ice-temperature vacuum drying
sample was obvious higher than the other two drying samples. Carbonyl compounds and alcohols played main roles in the flavor of Muraenesox
cinereus muscle. After ice-temperature vacuum drying; 11 kinds of carbonyl compounds (38.18%) were detected, which was less than that in
fresh sample. Moreover, acid value of fresh, ice-temperature vacuum drying. vacuum freeze drying and hot air drying sample were 1.22, 1.74,
3.60, 4.33 in turn.
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Fig.1 Self-made ice-temperature vacuum drying machine
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Fig. 5 The comparison of K value in Muraenesox cinereus fillet
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Table 1 The percentage contents of volatile compounds from different drying fillet meats(%b6)

£ %% & 18] /min -t 4 R e KR T TR AEAATRES  ARTRAES

2.63 3-FATE 138 0.27 0.09 224
2.87 2-F AT 121 0.61 0.43 1.71
5.67 7S 3.58 2:94 2.01 343
7.72 2-THHE ND ND ND 0.82
8.21 SR 1.94 0.83 0.38 1.24
853 4B ND ND ND 2.58
10.95 FHE ND 0.93 0.67 0.58
12.90 ETirS 3.57 1.81 1.55 2.16
wAAS 14.04 2-F Mk 0.77 ND ND 0.14
3.62 LG 0.56 0.05 0.01 1.92
441 2-THA 3.29 1.97 1.02 4.82
4.67 2- /%8R 0.11 ND ND 2.02
< 7.13 23-T = ND 0.38 0.32 0.74
9.24 2,3- /%~ 1.14 ND ND ND
10.69 2- &) 0.09 0.03 0.02 ND
11.38 3-3F H-2-7) 2.14 ND ND 3.68
13.46 3,5-F —Hi-2-H 6.83 3.65 2.19 ND
3.12 T BB 0.06 0.01 ND 0.02
By 10.33 1- Hii-3-B% 1.57 1.19 0.69 1.16
12.11 2-TH-1-F8 ND ND ND 0.64
RN 15.48 R 0.43 0.21 0.06 0.07
P 3.99 S 0.27 0.09 0.17 0.12
4.64 TR 2.14 1.75 1.53 1.07
16.59 Ry 0.13 0.14 ND ND

TR

213



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

LR

13.77 H 1.01 ND ND ND

7.97 AR 1.64 1.23 134 0.98

6.09 IR 0.12 0.07 0.04 0.04

9.34 4-F R 0.17 0.23 0.19 0.02

10.85 3-FRE ND 0.46 0.19 ND

10.29 EFRIR 1.83 2.01 1.93 1.01

14.89 2,4-=F 3R ND 1.14 0.85 ND

16.07 25- =¥k +—k 328 2.09 1.49 ND

11.93 2233-WFRERK 512 ND ND ND

prRE 17.05 3.6-=—F A+ —k 1.96 0.72 0:53 ND
14.58 E+o 3.16 2.03 1.64 1.72

12.89 2,6-=F KFk 237 ND ND 1.26

15.02 4,5- = KA ND 3.09 221 - ND

14.78 3-A+—k 0.69 ND : ND ND

15.77 2-F R+ 2.13 1.43 0.84 ND

20.28 Et e 1.02 0.48 0.07 0.34

21.39 E+ AN 2.59 1.01 1.63 0.92

342 LR T8 ND 1.57 113 4.12

o 3321 9t <AL FTE  ND ND ND 0.72
31.23 + o8 T S ND ND ND 0.56

11.47 AR 1.04 0.86 0.79 0.73

BHEE 59.34 3528 26.01 43.58

FH2% 1 AT DAFG H 7 v A ARG 0 ) B Pk
S FEAFE LGN EY). R ey 7T
B RRIEIIR . Hrh e i
FUEYRT S RER . HRR TR ARG
e, DRIt 0 e DA XUSR BRI T R i e N it
1 PR )/ 3 B AR MR S R S T 3
FIVER A0, X e 443 2 ERAN AR T R A
TP AR, IR AL [RIFE R T A T e
R R R . E A e P R B
HOBR AR R B O, B, TS 2T
M. 3-SE0-2-H0 . 3,5-F " W-2-F. - 4-3-lEas,
VKRBT R B A A O, g
VL 350 m-2-HH . 10 -3-EEEE BESART
Prigg ta N & BRI EEE Ol TR, 2- TR,
3, 5-3F I-2-PRAE s FAXCTHERE S A R e ) R
oM. TR 3-FHE-TRE. 4-F@mE. 2- T, 3-
SEN-2-B% . o ORI — i B A A AN
FIRHER R, (BE L2 W5 )\ Bl UdE &
PERMRALE D, St A ke A R P,
Pels iRt vk, RN AR, HRgE!; 4-
BB A TSR . SRR A (kiE! s 2- TR, 3-
FNF-2-H 3,5-3F ZJd-2-BRIX S EA A STk T

214

PRI LA R0 SR UK 14753 ph T T R 1
SUd AR, R R,

35
30F a
I T
sk [T 1
C.\o 20 .
15 'T’
T
10 %
sk
0 ——0 : v AT —
HEER Uk IT A RIS T
FHERE A R FEE

6 FRERPHENESINESEE
Fig.6 The percentage total content of carbonyl compounds in
drying fish fillet

B 6 DU ittt Fy o i R ERIEAL S 1 0 A
R ECRE R o AR SRR BEAE i P A Y 13 Ak LAl
GV, UKRES TR S 11 MR &Y, B
A URTHAER TS 11 ML ST, AT
B 14 MBI S, 200 SR NE R 1Y) 44.84%
38.18%- 33.41%- 63.60%. SFFEFEAALL, VKiREA
TR S RH L VR A i TR R AL S D AR 5
BAPIEC EERFOMERBEARET, A



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

FERNE R 2 B 7K A SRR I AR, T RX
THRRE A P IO S S R LT S R, U
PR BRI R e, I T £ A R T R 4L
T I AU 2 7 A B A B 0

2.5 JERTER AN HLR

FRAY: PR 1 g v I I S R TR BT 7 AR AL
mOCEEMED 2. BRI, JE.
FEFREHTRHCEY). . AR RRIERSZE R
HEKAE, FEAETR S R, T R D SR R i
N & o, —MH BRI E ST EbsEZ —,
FRIERN, REWiREE, Rz, Bk, EbiHE
Bl . ARSZESRFH GB/T5530-2005 H 71 LAAR
A AIBRUEVETRAE iR 5 TR VRO DU AR B B £ P P 1)
femime it e, a55%amE 7 iR,
50F
45t
4.0F b
35F +
3.0F
2.5
2.0
1.5
1.0
0.5
00 1 1 1 J

ORGSR IUEA% BRAT

FHERE A FHRRE S

B 7 FrEAH A3 A BERRER NS /

Fig.7 Effects of drying methods on the acid value of fillet/
BRI N 1,225 VKRBT, &
FURTEE AT REES IR 70 730 1,74, 3.60+
433 STRREERAHLE, B EE A AR A B O )N
REERF O ENIFEAT A, HIARNRIETELE
Eﬁmo%ﬁ~ﬁﬁﬁm$%,zﬁ$ﬁﬁ%%@m
YA AR, ELAR TR (RR A 1 2 1 7 T 20
A AR R T L A s
RN, BT IR R, ik [
A BRI EECRE I, TR G K. TR AL X
SPE BN T RIS, BRSSO

VSR AR, 1X 5 2.4 TR RS —F.

3 ZHig

3.1 A el AR TR RS K ES
AP, VKA TR A ) K (B 2.28%, HAS
AURTIERE R K BN 2.04%, SHEFREAHLL G B3
Pz . PORTFEEEM ) K B 26.64%, e T3
b =FFEA ) K . AT G0 IMP
ERAEUKIR S TR A PN, Hopb 450

e

mg/g

T

T

o

T
(=9

T

T

PRERC T IMP Bk, 454 IMP &Ll K AE AT LA
B HUKIR IS TR o B A T B AR T
At RTAR T o

3.2 TG R PR YR AR . LA
e A S BB, H TR I R — R
f R B R A R SR AN o Y8 ke L PR XU
EEEEAEH RSB, STz 5k
TR S R A AR S A B, X
B 5 RRI A= AR RIS o

3.3 TR AR Hp BE A TR TR R B £ PRI TR D 2 Uk
A FIREEE R . DARRINE T e NE T AL B 1)
TR, BB INIHEF TR R AR it
B A R TR S ORI ZS TR M R

AEIHE %

(1] HRT 20505 AR AT W1 1 S SR K52 0],
HIlA244R,2012,33(2):64<67
SHEN J, LI S, QI HF. Influence of low temperature vacuum
drying on the quality of carrots [J]. Journal of refrigeration,
2012, 33(2): 64-67

[21 D Bahuaud, T Merkere, @ Langsrud, et al. Effects of -1.5 ‘C
super-chilling on quality of Atlantic salmon (Salmo salar)
pre-rigor Fillets: Cathepsin activity, muscle histology, texture
and liquid leakage [J]. Food Chemistry, 2008, 111(2): 329-
339

[3] A S Duun, T Rustad. Quality of superchilled vacuum packed
Atlantic salmon (Salmo salar) fillets stored at -1.4 and -3.6 [J].
Food chemistry, 2008, 106(1): 122-131

[4] Yokoyama Y, Sakaguchi M, Kawai F, et al. Change in
concentration of ATP-related compounds in varioustissues of
oyster during ice storage [J]. Nippon Suisan Gakkaishi, 1992,
58(11): 2125-2136

[5] XBHEFR, F45 E XI5 SUR T 15 L1468 2R 77 i R e o
ZEFWEAE[I] B s Tl RHE,2010,31(3):106-108
DENG J C, WANG X C, LIU Y. Study on difference of taste
compounds between Fugu obsurus and Fugu rubripes [J].
Science and technology of food industry, 2010, 31(3): 106-
108

[6] AW ARG, A B 5=, A T O M8 1 57 ke O3 S KR ot
SR R REE,2010,31(20):278-281
ZHAO H, XU D L, ZHOU XY, et al. Analysis of nutritional
and flavor compounds in fresh Muraenesox cinereus muscle
[J]. Food science, 2010, 31(20): 278-281

(7] e, 25 SRR, H AV ER UK ] ATP [~ 4%
b B e FEVPAR [ 7] 7K 2741%,2001,25(5):482-484

215



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.3

(10]

216

QIXY, LI'Y, ZHOU P G. Changes in content of ATP related
compounds in the muscle of macrobrachium nipponense
during ice storage and evaluation of the freshness [J]. Journal
of fisheries of china, 2001, 25(5): 482-484

JOSEPHSON D. Enzymic hydmpemxide initiated effects in
fresh fish [J]. J. Food Sci., 1985, 52: 596-600

GUILLEN M D, ERRECALDE M C. Headspace volatile
components of smoked sword fish (Xiphias gladius) and cod
(Gadus morhua) detected by means of solid phase
microextraction and gas chromatography-mass
spectrometry[J]. Food Chemistry, 2006, 94: 151-156

Morales M T, Rios J J, Aparicio R. Changes in the volatile
composition of virgin olive oil during oxidation:flavors and

off flavors [J]. Journal of agricultural and food chemistry,

[11]

[12]

1997, 45(7): 2666-2673

058 SN, P A, 5/ R TR BB K B R R I KU
A5 A BT[], & S AL S T ,2012,33(4):147-151

YE J, WENG L P, LU C X, et al. Investigation on the key
odor compounds of Pseudosciaena Crocea grown in small net
cage [J]. Food research and development, 2012, 33(4):
147-151

8B BRI I 50 [ AR B USRI 20 e A o
PR A3 (3], K= K27 254R, 2005, 14(2):176-180
WANG X C, CHEN J Q. Analysis of flavors in silver carp
meat by headspace solid phase .microextraction combined
with GC-MS [J]. Journal of shanghai fisheries university,
2005, 14(2): 176-180



