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Effect of Drying Process on Quality Characteristics of Salted Fish
YU Jing, ZHANG Jia—min", WANG Wei, BAI Ting, CHE Rui—xi, HE Dan
(Key Laboratory of Meat Processing of Sichuan Province, Chengdu University, Chengdu 610106,
Sichuan, China)

Abstract: The effects of different drying processes on the characteristics of cured fish products were compared
by using natural air drying and baking and drying of cured caragana. The results showed that the acid value
(AV) of the baked product was lower than that of the natural air drying, and the pH value, peroxide value
(POV) and thiobarbituric acid value (TBA) were significantly higher. There was no significant difference in
nitrogen values (TVB-N), and air—dried products exhibite a lower degree of fat oxidation. In terms of flavor
characteristics, the free amino acid content between the two drying processes had no significant difference, but
baking and drying was more conducive to the decomposition of proteins into free amino acids. The products were
on total free amino acids (TAA ), essential amino acids (EAA) and delicious amino acids (DAA ). The baking
and dryjing was slightly higher than the cold air drying group. The results of volatile flavor component analysis
showed that the volatile flavor substances and total relative content of salted fish under natural air —dried
conditions were higher than that of hot air baking and drying products, especially aldehydes and ester
compounds which contributed a lot to the flavor of the product. The type and content were high, and natural air
drying was more conducive to the formation of characteristic flavor substances of salted fish. In terms of product
color and texture characteristics, the imitation natural air —dried products had a more rosy color, a lower
hardness, a higher elasticity value, and better sensory characteristics.
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Table 1 Process parameters of two drying methods

iR Y EN RS

A PR 55 °C FAXHRE 50 %~55 % JXHE 2 m/s
B PFRARAAAE 8 C AXHRIE 50 %~55 % JAHE 2 m/s

1.3 Krdebs Ko7k
1.3.1 Ko EE

Z: ] GB/T 5009.3-2016{ £ i & 4= E bRt & b
HK G BTN E Y B TR,
132 K53 FE (a, ) B 2

AR, F50 T 2% A M K A3 36 BEASCI E

1.3.3  pH {Hilz

1 F4E A pH TR £ B Hh R pH .
1.3.4 WM (acid value, AV)IIIE

%7 GB 5009.229-2016( & fih & 2 E FhrifE &
R A BN S Y H VAR L Sl LI R T
1.3.5 & ABfE( peroxide value, POV YRI5

£% GB5009.227-2016 (£ 545 hRifE i
Hh b S AR (BRI 2 )i S T 2
1.3.6 & PEERFLA (total volatile base nitrogen, TVB—
NI

Z: I GB5009.228-2016{ £ i % 4= E XAl £
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1.3.7 #ACE FEZ 2 {E (thiobarbituric acid value, TBA )
SOMIUpes

Z: 2 R B gS A I 7 M, SR 532 nm 5300
JCREEHA TN -

1.3.8 i 8 2 IR B il o

1FRESHTAL I : GB 5009.124-2016 (& 44 HF
PRt B rh 2 SRR A I )12

2R SRS - B 200 ul, FBREE SRR TR 0
HOI AT AR = 2 R B SRR AR TR 45 100 ull,
TR 1 I ACGE 2 58 400 ul, 5235 )5 i E 10 min
BUF 2 AL
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A E Y 6.2 H A R i S R 15 4k
1.3.9 ¥4 M KUK I 1 0
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AEEURLE 40 °C, ZEHL ] 30 min, fEATETE] 5 min,
1.3.9.2 A A% - % (gas chromatography —mass
spectrometer, GC-MS ) 5514
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80
70
60
50t
40
30t
20
10}

—— A4

KB %
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Fig.1 Drying characteristic curve under two processes
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Table 2 Comparison of physical and chemical properties of salted

fish under two drying processes

s AR bR AH B BEFEQ)
1 a, 0.859+0.004 0.861+0.003 0.012
2 pH 6.41+0.046  6.30+0.022 0.039
3 AV/(mgKOH/g)  17.26+0.82  26.30+0.32 0.000
4 POV/(g/100 g) 0.12+0.02  0.06+0.02 0.035
5 TBA/(mg/kg) 1.87+0.043  1.46+0.053 0.001
6  TVB-N/(mg/100 g) 220.43+0.99 221.43+0.90 0.265

M 2 I, 2 a,0.86 I, A 2 AV {ER T B 41,
pH i POV i [z TBA (35 T B 41, Jrp AV {HAH
TBA {H2: F & (p<0.01),a,.pH {HHI POV {25
B3 (p<0.05), TMPIL TVB-N H2% 5 A RE (p>
0.05). A ZH7E R IRMERE T, fh A HE 1 S2 VIS TR , 4
UL S, i B K R BRI, a, LE B AR, 7E T4
iR £ AR 23 B B IR , A 2 s B L
PR ZT AR LSRR 1 £8P A7 PO A it F1ARLAE 7K i 2B i
P 8 D O T A el b o R T A U S A
Py RImE FRAE /N AL S P, T SR S A H AR
R4, (A TBA B84 K5 1M B ZH AR IR 1R XT g i
AL EAT — S IR, R B iR AE 2R
PR AR A5 A AL S D AR A b, A 21K POV TBA
{5 T B 41,17 AV (HAET B 41,

2.3 MR T XTI fh iy s SR R
TV Af 0 T 2 S B 5 i DL 3
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Table 3 Comparison of free amino acid content of salted fish in

two drying processes

G R i/ (g/100 )

b SRR

AH B 21
1 KA 3.45 2.86
2 W 3.05 252
5 N R 0.53 0.36
8 NE R * 145 1.30
9 it 2 ¢ 0.80 0.75
3 YRR 0.95 0.85
4 Ham 1.62 1.61

gHx3 AMTRIZTREEFSSERIENL
Continue table 3 Comparison of free amino acid content of salted

fish in two drying processes

IR 1/ (¢/100 g)

i IR

A4 B4
6 KR 0.92 0.81
10 ik 2 R 0.53 0.41
11 iR 0.90 0.85
7 INATR 0.82 0.83
12 AR 0.41 0.40
13 SouEmR 0.78 0.66
14 SEEIR 1.14 1.16
15 RNER 0.53 0.52
16 R 1.30 1.20
17 TAA 19.18 17.09
18 EAA 5.47 5.22
19 DAA 13.53 11.83
20 DAA/TAA 70.54 % 69.22 %
21 EAA/TAA 2851 % 30.54 %

e T R IER s # A R R 5 S 9 L (total free amino
acid, TAA); UFHEILAZ (essential amino acid, EAA); BEBRZ LR

(delicious amino acids, DAA ),

M2 3 T, A RS kR (TAA) &l
19.18 ¢/100 g, Uiy A HE R (EAA) & 54 5.47 ¢/100 g,
fif R 2 LR (DAA ) & 54 13.53 ¢/100 g, EAA/TAA A
28.51 %,DAA/TAA 70.54 % B 41 TAA 4 17.09 ¢/100 g,
EAA N 5.22 ¢/100 g, DAA Jy 11.83 g/100 g, EAA/TAA
DAA/TAA 7351 30.54 % .69.22 %, Wik b A B BiZHAE
AR & 22RO KA 4 TAA EAA DAA Al
DAA/TAA B T B 41, X S XA 45 0 — 20,
A 2R ok 3 S B 1 il R A U B 41 °C~45 °C L il
TSN LUVR G . 55 85 11 D 22 IR A5 B 1 0 9 e Y
5, fEHE T TAA F DAA IFR R, B 41 TAA LT A 4
AT RESE R ] IR XU T2 E T DAA AiE—20 00,
NI FSCRUR B, 336 1,5 4% 2 M XU ) Jo ) i 0 4
FAVIA . B 4H EAA/TAA WS T A 4, B4 5 o Ak
W
2.4 TR T XM A% R R ) B 2 1 il

PR T4 T 20T U I £ 4 A A XU 0 B 1) A 5
T U TR LA 2, HERHERIRAG G AhE N & 1 L
#4.5£5,

PHATRE it rh A R A A 5 49 B, A dHAG
H 33 Fil, BREXT Sl 84.05 %, B ARG 34 Flh,
TR 90.26 %, FERMEXIRY) B i T A 4. A i
TS 5 M (36.14 %), BE2E 5 F11(9.01 %), FE2E 2 Fh
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Table 4 Effects of flavoring substances of salted bacon under two drying processes
. " . AHXT 5 /%
Fhk YELAAFR (3T LI &S _—
A B4l
257 ) caproic aldehyde(CeH0) U 3.21 5.35
Enanthal (C;H,,0) PR 2.01 3.14
4-methylbenzaldehyde( CsH;0) 4-HIER - 2.56
Octanal ( C5H0) 1B 552 6.60
Nonanal (CoH 50 ) T 10.8 13.6
2-heptenal (C;H,,0 ) 2- BT - 1.45
Capraldehyde( C,Hy0) IESE 14.6 17.6
it 36.14  50.30
s (6 i) 3—-methyl-1-Butanol (CsH,,0) 3-HE-1- T 4.03 2.65
(lalpha,2alpha, Salpha)-2—methyl-5-( 1-methylethyl )~ (2R,5R)-2-H1 35— % -2-FEXIA[3.1.0]C 0.90 1
bicycelo[3.1 .0Jhexan—2—o0l( CoHsO ) -2 i
Linalool(CoH;s0) Iy hEE 2.49 3.84
Bicyclo[3.1.0]hexan—3-ol, 4-methylene—1-(1- A HE-1-(1-F B 2 58 ) - (18, 3R, 58) - WU - 0.40
methylethyl)—, [1S-(1a,38,5a)]-(CH,0) [3.1.0]C fE-3-8%
Terpinen—4—-o0l(C,Hys0) PR -4 1.15 1.46
Terpineol (CoHz0) il i 0.44 -
At 9.01 9.35
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Continue table 4 Effects of flavoring substances of salted bacon under two drying processes

. . AR5 /%
s AR GF) AR —_—
A4 B
fisZ(6 i) Hexanoic acid, ethyl ester(CsH,e0,) CR TR - 0.55
Linalyl acetate(CppHx0,) LIRS TG 2.9 245
4-Terpinenyl acetate(C,Hy0,) 1= -4 2 TR TS - 0.36
Linalyl Propionate(C3H»0,) PR i i - 1.02
ditert=butyl benzene—1,2-dicarboxylate( CiH,0,) A H R AT TR - 1.03
methyl phenylacetate(CoHg0,) K FRH T 1.87 2.82
it 4.77 8.23
225 (3 Fi) Hexanoic acid(CoH,0,) IEC R - 0.22
3-Methylpentanoic acid(C¢H,,0,) 3-H R 0.80 -
trans—Anethole( C,oH,,0 ) IR R 2.57 1.67
At 3.37 1.89
A2 (1 Rl Acetoin( CH,0,) 3-FH-2-T i 4.63 3.47
Gt 4.63 3.47
Pike JeIR n—Hexane(CeH,,) e 0.75 0.42
(26 ) (=)—a—thujene(C,oH) (= )-alpha— {1 025 -
(+)-alpha—pinene(CHye) (+)-o—JR K 0.95 -
6,6—-dimethyl-3—-methylidenebicyclo[3.1.1]heptane 6— 6— I HE2 - HIE  BUR[3.1.1 Bk 1.42 -
(CyHye)
beta.—Myrcene( C oHyq) S ERE - 2.04
(=)—a—phellandrene(CoH,q) K 0.67
3—Carene(CiH,) 3 - 2.15
1,3-Cyclohexadiene, 1-methyl-4—(1-methylethyl )— 1-H3E-4-(1-FRHE),1,3- 3 - 0.44
(CH"™)
o—Cymene(CyoHy,) S SER S - 0.37
D-Limonene(CH;) AT I 2.05
1,8—cineole( CyH 50) 1, 8—FR4 N ke 5.16 2.09
(E)-B-ocimene(CyHq) 3,7-H1%-1,3,6-¢ =) 0.57 1.29
gamma.—Terpinene( CyoHye) -1 0.48
Cyclohexene, 1-methyl-4—( 1-methylethylidene ) (CoHye) 1-F 3 —4-(1-H R 23 I O i - 0.71
2,4,6-Octatriene, 2,6-dimethyl—(CoH,s) 2,6- W24 6-F = - 0.39
alpha—Terpineo(CoHs0) FE DU B SRR - 0.56
trans—Anethole( CH,0) T 74 3.07 4.67
Caryophyllene(CysH,,) B-A T4 0.81 1.10
2—ethyl-3-methyloxetane( CgH,0 ) 2- 0 F-3-F LA T I 0.18 -
Hydroperoxide, 1-methylhexyl ( C;H,,0,) 2SO A S B 0.63 -
Styrene( CsHy) KN 1.45 -
Tricyclo[2.2.1.0(2,6)Jheptane, 1,7, 7—trimethyl—( C,oH,,) 1,7,7-=HH-=30[2.2.1.0(2,6) 15kt 1.45 -

Bicyclo[3.1.0]hexane, 4-methylene—1—(1-methylethyl) 43 H13E—1-(1-F 3 2,38 ) - XUFR([3.1.0]1E O ke 1.08 -
-, (1R)-; 4—methylenecyclohexanone( CioHig)

(=)-B-pinene( CyoHye) (=)-B-TRM 3.08 -
3,5-Methanocyclopentapyrazole, 3,3a,4,5,6,6a— 3,3A,4,5,6,6-/N%-3a,4—,4- = (-3 5-If 2.08 -
hexahydro-3a, 4, 4—trimethyl—( CoH,sN,) LIRS
a—copaene( CysHy,) (=)-Alpha-1] EL 4 - 0.79
Hil 2613 17.02

T s AR
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Table 5 Comparison of aroma components of salted fish under two

drying processes

A4l B4
JF5 & FhiZ AT Fpk HHXF
oA R BoA SR%

1 K 5 36.14 7 50.30
2 2 5 9.01 5 9.35
3 IS 2 477 6 8.23
4 R 2 3.37 2 1.89
5 [UEES 1 4.63 1 3.47
6 BEkE eI 18 26.13 13 17.02

it 33 84.05 34 90.26

(477 %), 1R 2 F(3.37 %), Bl 1 F(4.63 %), biks
ZeIAFE 18 F(26.13) ;B AP g 7 Fl(50.34 %), FESS
5510935 %), 152 6 Fh(8.23), a2 2 Fh(1.89 %) , i
1 Fh(3.47 %), Jede Z232 13 #1(17.02)

RN, B AL PRI SRR XU 52 Wi $ R T
BEFRIS RS AT A 41, H B 419 5 T &R
A7 TS A A 20, T JRUAR 532 M AN A P e ) B e A%
IR S B bl A AR TR f s T LI Ao ot 4
PR R O R T N TG B e, FER R T A
20 RN E I 105 S A Tl 3 P 3 i, AR T R B 40
fiff Sl S SERIAR I , £ [R) v Z2 AN TR R T R A Ak
R ot TE OB ) B 2 e e S I o AR R T s )
R AR T R A W R A ) T AR A i B
B FERAE G, B S AT BRI A BG4
%, fa R ARG B o i S AL 28 ST 1, R 0L B A AT RS
FRSFIAHRT B f i T A 2l B BRI &4 BIE
B, FrORTEPE 5, IS R R R B2
J, R 43 A 3 A A £ i 7 0 AR B A R A R
B AL A W AN IF O B 1 -7 05 -3 - B 55 1] e XS i £
T8 B Lo TR, B2 e 2 G W B (3 e L %t
JHE ity f AR R TCE P, ke 2k G — A
i T R e A S N A, — TS A . A5k
W1, B AIAE LA A RSB F5 PR,
2.5 TR T XM fo a3 52

I J £ CLPEASI 25 K DL 6, 0 ot T TR IR L 4] 3
I

%6 THTRIE RS I

Table 6 Comparison of the color of salted fish under two drying

AT
3 AMTRIZTREAER
Fig.3 Salted fish samples in two drying modes

B AT

SER R A (L) B () S A BE Y
=T B4, 5 EE(p<0.01), ML EHE (o)X T B
4, ZREE. RE 3L A ARG B AW i
NN B AL . Bt S R R R S A
P A AT B 4L, KW A 4L TR AL
mT B 4l. BEAh, BT A QIFERX T 5 R0 o £ A 2
Pz visde, B IR R Y 28 S 25 4 40P )
IR K A SRR RN, A AR 2R (=, TR U
PRI Qi B, 375 ] AR, 3 5 B S ARt IR e R £
PSS R —3
2.6 TR TN £ R R s A5 )

i e e % SRR (N o 25 SR L 7

x7 AHTRIZTHREEEREEITE
Table 7 Comparison of hardness and elasticity of salted fish under

two drying processes

A 1 T/ FPEAE/ (gfsec)
A4l 4 407.81£260.13 0.804:0.023
B4 3 077.03+448.20 0.910+0.055

WEMEG) 0.019 0.004

methods
LA ] L a b LS
A4l 76.63£2.04  8.35+0.91  25.27£2.50 64.48+1.15

B 45.03+3.76  10.48+0.57 12.52+0.98 43.103.64
W EME(p) 0.000 0.026 0.001 0.001

HH 7 W B A BN T A 41(p<0.05), 175
PR ZE T A 41(p<0.01) o MM b hitE 5Kk 4y |
AT RN AR HLBURE S H F A X, A
AR PR B AL v A, R R T A 4
HERE W i AR A EE T, H LR 2F 4 2 A8
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