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Abstract: Objective: The effect of dried silver carp process on
quality and safety was studied. Methods: Taking the fresh silver
carp as the raw material, the curing concentration (NaCl),
curing temperature, curing time, drying temperature and drying
time as investigating factors, investigated the effects of different
processing conditions on the rehydration rate, color, texture and
AGEs formation. Results: The concentration of curing salt and
drying temperature had significant effects on the sensory evalua-
tion of dried fish products (P<Z0.05) ., and the optimal processing
conditions obtained were curing concentration of 9%, curing tem-
perature of 4 ‘C, curing time of 3 h, drying temperature of 60 C
and drying time of 24 h. The alkanes, aromatic compounds and
sulfur-containing organic compounds contributed most to the
flavor of dried fish. The dried fish products with a curing concen-
tration of 9% . curing temperature of 4 “C, curing time of 3 h,
and drying temperature of 60 “C had better retention of flavor
substances. The samples became yellowish in color, less bright
and harder, which was reflected in sensory changes as dried fish
products with golden color, firm texture and non-flabby tissue.
The content of carboxymethyl lysine (CML) and carboxyethyl ly-
sine (CEL) increased with increasing salt content. However. the
differences in CML and CEL of dried fish under 3% and 9% salt
concentration curing were not significant. Conclusion: The dried
9%,

temperature of 4 °C, curing time of 3 h, drying temperature of

fish products with curing concentration of curing

60 ‘C and drying time of 24 h are the optimal products. This

study provides technical support for the processing and safety
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control of dried silver carp.
Keywords: silver carp; air-drying; advanced glycation end prod-

ucts; flavor; potential hazards
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Table 2 PENS3 electronic nose sensor array and its

performance characteristics
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Table 3 Effects of pickling concentration on the

quality of dried fish

Jig i £ )57

P IKIP AL/ S SORE/ N EE
0 51.01£0.76 6.79£0.06  72.2642.04
3 50.56+0.58 6.28%0.16  74.8811.66
9 42.9441.25 6.034£0.06  86.3041.58
15 40.63£0.97 5.761£0.13  80.0443.06
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Table 4 Effects of pickling time on the quality
of dried fish
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1 51.7641.51  2.95+1.51  79.43+1.34
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Table 5 Effects of pickling temperature on the

quality of dried fish

MR/ C o K ER/ N HKER/ N E TR
4 46.31+0.74 1.9440.15  79.50+0.15
25 11.56+1.96 2.38£0.18  82.50%0.71
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Table 6 Effects of drying temperature on the

quality of dried fish

WAL/ C R &R/ % HoRE/ % E WA
30 67.3340.51 6.314£0.74  74.88+0.77
40 56.50+0.88 4.73+0.65  82.88+1.36
50 48.44+1.36 4.67+0.97  84.88+2.05
60 45.69%0.33 2.68+£0.58  81.88+1.84
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Table 7 Effects of drying time on the quality
of dried fish
AT /b KAy &/ % K/ % BB
24 47.88+1.38 24.64+0.48 74.38+1.38
36 41.60+1.84 16.57+0.76 70.06+0.55
48 34.64+0.98 12.404+1.03 68.74+0.96
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Table 9  Orthogonal test scheme and results
ez A B C D BB B/ %
1 1 1 1 1 65 17.42
2 1 2 2 2 72 21.20
3 1 3 3 3 69 19.20
4 2 1 2 3 77 13.20
5 2 2 3 1 82 13.81
6 2 3 1 2 75 29.31
7 3 1 3 2 78 17.31
8 3 2 1 3 71 10.50
9 3 3 2 1 68 28.34
"""""""""""" ki 68.67  73.33 7033 7167
ko 78.00 75.00 72.33 75.00
BE Al )7 % AsB,CsDy
ks 72.23 70.67 76.33 72.3
R 9.33 4.33 6.00 3.33
k1 19.27 15.98 19.08 19.86
ko 18.77 15.17 20.91 22.61
HOR& etk 7 % AiB;CoD:
k3 18.71 25.61 16.77 14.30
R 0.56 10.44 4.14 8.31
®10 FAMIIEZTa&THEE'
Table 10 Analysis of color difference of dried fish with different processing techniques
5 L~ a” b* AE
0 57.2943.64% 7.45+12.77% 15.5145.99" 40.07+2.92%
1 57.6741.49% 2.364+1.38" 22.74+1.05° 38.77+1.78%
2 57.0541.61% 1.63+£0.67" 12.9940.50" 35.54+1.49°
3 53.5943.29° 3.2440.43" 22.3240.96* 42.24+3,08%
4 55.71£0.50% 4.88+0.59° 24.6340.57 41.664-0.54%>
5 59.24+1.46% 1.5940.67" 21.95+1.10* 36.95+1.70"
6 56.42+1.11 1.28+0.82" 12.58+1.44" 36.0640.89"
7 54.2143.51% 2.90+1.25"° 10.96+£2.11° 37.0843.39"
8 54.21+£1.47% 3.8241.04" 22.77+2.28* 46.28+7.04*
9 59.79+0.63% 1.4740.98> 22.9441.03* 36.614-0.88"

Tt PR ERE R B E(P<0.05),
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Table 11 Charges on the texture of dried fish with different processing techniques
KIS R /N s R/ m] JiE 5 B /N
0 16.52+3.31¢ 0.55+0.08" 0.54+0.04" 902.78+225.29¢
1 34.66+9.90" 0.81-+0.09° 0.690.03> 2 396.674750.38"
2 33.26+7.56" 0.7440.06° 0.65£0.05" 2 193.944625.45b
3 36.78+6.58" 0.8440.05% 0.67+0.08" 2 443.48+401.44"
4 43.63+14.10° 0.8240.04% 0.73+0.04" 3 142.90+933.03"
5 25.0343.46" 0.7940.06* 0.67+0.05" 1 680.14+233.23"
6 47.10+8.16° 0.7840.06* 0.734+0.02" 3 421.274596.43"
7 105.584+17.39¢ 0.78+0.06° 0.734+0.05> 7 756.61+1 719.81¢
8 49.76+11.64° 0.7740.07* 0.65+0.07* 3 252.934+911.58"
9 42.24+19.60" 0.794+0.07% 0.69+0.09" 2 980.68+1 732.89%¢

TR R R R 25 7 B 3 (P <<0.05) ,

di 5 Ok 5 A5 R IR Y e B B R NS AL 12 B E
5.7 %8 7 5 4% B A% 1 e R AL e K, N 113 38 4.5, 40
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9%, 5h,30 C,24 h
15%, 2 h, 60 C,24 h
15%, 3 h,30 °C,36 h
15%,5h,45 C, 12 h
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Radar response diagram of dry silver carp

Figure 1

2 main axis (Variance: 8.70%)
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Figure 2 PCA analysis diagram of dry silver carp

Eb R A B0k 15 %6 1 f T  S K M DL RO B R A
22 PRI o %ot ) R i 4 AROh 3200 9% TN A Tl
T AGEs & B0, HIE 3 WA SR80k 3% il
Kf Ty CML 4k 5.26 ~61.79 mg/kg, CEL & >
6.02~52.24 mg/kg; £ T & 4y H0 Ok 906 i 0y 0 T Y
CML %ty 14.18~42.49 mg/kg, CEL % & 2 18.19 ~
32.48 mg/kg, HEFEFET M RA R I T Ik N #A
T BT L K AR TR BT £ 5% AGEs By AR 2 . T A R B
IS S R 3 L R R R A B T AR e ] & % AGEs 1Y
A EREI R R . AR B TR A X F & & AGEs
Era B TS R (A Ol R A AGEs 2 3
i AGEs i EERANE L SIRIEZL 5 AGEs M
IR A PR B L 0 M DR Bl ik ok A A Ak | R 409 o N
IRGIGERE DS, BFoE Y Rk s ARt b A H
BARRME R 10~12 g KRR R & 2B 3208 9%
TS ) 5 T 8 1 £ T AN 2 % N e RV A B XU L O HL AR
BT RAFR RS T

MR T Ay B0k 306 I B VR A ISR B G KT
T E B2 3 DA e KT B ) (19 38 G, AGEs &5 3 38 ¥ 38
Hr 3 28 CML &+ & ik 61.80 mg/kg, CEL & & & ik
52.24 mg/kg, KA ZEX BAM 12~13 £, WA T #Hh=
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SURES T I BRI, DA i 3 28 1 5 A0 I 5 1) R AR L T
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Figure 3 AGESs content of dried silver carp by different processing techniques
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