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Abstract: In order to establish a method rapid assessment of the comprehensive quality of frozen salmon flesh, various
parameters of frozen salmon fillets stored at —18.0 ‘C were measured, including color difference, total number of colonies,
volatile basic nitrogen (TVB-N) value, thiobarbituric acid (TBA) value, myoglobin (Mb) content, sensory score and pH
value, and the correlations between the color difference value and other parameters were analyzed. Results indicated that
the TVB-N of salmon meat reached 25.20 mg/100 g after 39 days of frozen storage, which exceeded the limit for
eating raw ( <25 mg/100 g). After 60 days of frozen storage, the L*, a*, b*, and C* , values of the salmon meat decreased
by 30.47%, 64.63%, 63.29% and 64.01%, respectively, and the total number of colonies in salmon meat was 3.2x10* CFU/g, which
did not exceed the safety limit of 10° CFU/g for eating raw. The L*, a*, b*, and C*,, were significantly correlated with
the TVB-N and total number of colonies of the frozen salmon meat (P<0.05), with the L*, a*, b*, and C*,, values being
positively correlated with Mb, sensory score and pH, and negatively correlated with other indexes (P<0.05). The results of
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fitting significance showed that the correlation between L* and pH was the lowest (P=0.04<0.05), whilst ¢* had the highest

correlation with TVB-N (P=0.000<0.01). The regression equations with significant correlation were summarized, and a total

of 24 regression equations were obtained. In conclusion, salmon meat frozen for 39 days is not recommended to be eaten raw,

and the regression model established in this study provides a theoretical basis for evaluating the comprehensive quality of

frozen salmon meat.
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Table 1 The sensory evaluation table
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Table 2 The chromatic aberration change table
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/d L a b c*,

0 5819+0.17° 16.88£0.21° 15.80 +0.04* 23.12+0.11°
6 56.32+0.45" 15.88+0.18" 14.66 = 0.50° 21.61 +0.24°
12 53.39+1.02° 1431 £0.09° 13.40 £0.38° 19.60 = 0.57°
18 50.99 +0.25' 13.25+0.65¢ 12.82+0.88" 18.44 +0.67°
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(P<0.05).

300

a 0.024r
0.022
0.020
0.018
0.016
0.014
0.012
0.010
0.008 |
0.006

M4 E A B & / (mmol/L)

b 1 wpmB ok
60

50
X 40
ﬂﬂ}ﬂ 30

20 -

i/ d
B1ALERSENETWL
Fig.1 Changes in the myoglobin
2: BYREKXEH I B5EFHEATEREF
(P<0.05), TF.

22 Makaseltt

= REE R, JaEaaE (Bl
K =R EA (OMb. DMb. MMb) & (K] 1b)
B R BN, fEEBE A, OMb. DMb. MMb
9 5 B 43 ) N 16.29%. 6.33%- 30.59% 5 [t & 1%
JCET RI3E i, =P aEA R EZIE
# (P<0.05 TEBE#H; mgaEs (MMb)
MEEEMEE (P<005 EJHE#, BEila
HH (DMb) FIEASNAEH (OMb) ¥R E
# (P<0.05) FRE#a%. P#KEY, OMb. DMb.
MMb 435152 4.89%. 2.15%- 59.11%, HAFL5 2.1
H B AR a* Al b* AR 3 — 3.

NSRS, MAEEREREL, NAEH
AR S R AR R R, PAEAS S,
WELFEE (a® BK, MULLLEA— KL OMD.
DMb 1 MMb = FE R AE e . AE AT, ALLD
FEATELL OMb 5 DMb A ZB, BEE b A
Heks, WA RASRM A MR Fe'', OMb &
P E AR MMD, AW HERR . 1X AT B8 2 Bl A R
IR 34 0, NP LA & A A 2. OMb, DMb 2




MR @R

Modern Food Science and Technology

2025, Vol.41, No.9

RS, T MMb £ BB R B R DA
FAHE T, OMb. DMb il MMb & & 424k, FfE
B S ECA R (L% R (C*,) TR
WAL & 5 AR (R ik 7 b e A R LS S B
72 OMb “E AL MMDb FE(H] .

2.3 pHHE

pH B 2 FE R AT i JoF IS Joft 78 2 (1) 2 % [
#, BN ME ] B HIA R A S FIREEEH,
B g (3N, A KR, SERT
pH KA, = S R AE A R 5 7] pH E
AL 2. EIREE RN, =Sl pH (E,
FE 18 d B WA 6.29 B3 (P<<0.05) [4%
596, BEjEEE (P<0.05) EFE 671, &T0
FEAIA 6.29, BRI IEE B ES. T
1 POLE 0 C 20 = SCf 1, B R DLER 12 KA,
= pH PR 6.70, BHJE R T

6.8

6.6

6.4
o
2

6.2

6.0

5.8 :

0 10 20 30 40 50 60
iiE / d
B 2 pH {EHZE L
Fig.2 Changes of pH value

ZOCHAESE SR, WU R DR R e A
KEFLR S TR S, R e R AE
A ATP BgfEHN, EMCRERIEDRRE, Xk
PRI 28 AT RE e R B =0 A pH (B AE R 18 d A
B AR R . ERBUS W, BEE A
0 i s SE AL AR R AL S, R A R A YY)
TER TN 7 AR R B A 55 8 L
Py, XSS A iR T TR SR BRI T
XArfe R 8Ot pHAEZH BT LR T
IR AR KR %, SRR, pH
2 NEES

2.4 TVB-N{g

=t AR RV R A (TVB-N) H A
etnp 3. M5 CEEKEEN ) ME, Sk

TVB-N=<15 mg/100 g AL, TVB-N<30 mg/100 g
NEE . B EE oK, 7E = S0 P e
R, TVB-NEFFZE N, 25 15d i, SRR C
AR PR E R, N 15.63 mg/100 g 5 F 39 d i
1% 2520 mg/100 g, #L A PRA] (<25 mg/100 @)
5 %5 54 d BF, TVB-N {5 31.03 mg/100 g, ##
HERRA S . Bk, A= CamRE-18.0 C
{1 S5 K T BT ) AN BRI 39 do UL 5 B % VR ik
= R U SR I - 18 C AR AF TR I
=3, H O TVB-NAHSEEFR S, 0K IIGKEE
PRF =50 C.

35F
301
25+
20
15+

TVB-N / (mg/100 g)

10+

S5k

0 10 20 30 20 50 60
i 1E / d
& 3 TVB-N KL
Fig.3 Changes of TVB-N value

FER MR FER (TVB-ND 2 1 & 5 5 AR I
[ EE B R bR, 208 Bl FH T VP Ak 2K 7= b P 5 i S A
T . GB 2733-2015 i RlE, K EAEREK7 d
(4 K2 1 3 6 20 & N R I 30 mg/100 g =
W TVB-N M BNZ 2 HHE R, HE
B R N IREE S & B S L, DA A
(P3G EE, X0 R PN B R IR AR 20, ARk
B WER LA & B, XY R,
Al e S FO I ] TVB-N B A Wr i K. sk, &
BT R A NSRBI RE 2 —. H4
PRI RS R ERE A AN AR R R, (AR
103 il 7 AR B, B I 2 S 8 ) o R SRR %
i TVB-N {H SRR .
2.5 TBAfH

TBA {8 32 B2 A T #i R & 5 g i S A F2 B 1
Tabro e KRS AL N S P AR T R, TN
i i % 5 B A O b 22 R 2B I B T A L B 6 SR B AT
o, N EEVRE S TBA K. B4 A=
1141 Y 7E VY 1) 1) TBA {1, B s SR, =
SC it A ) TBA A8 BE 5 ¥ 58 A 1] 1 %iE K 38 7 T

301




MR @i

Modern Food Science and Technology

2025, Vol.41, No.9

=, 55 0 K1) TBA fH 4 0.018 mg/kg, 5 60 K[
TBA {85 0.298 mg/kg, 2 IRYIIMN 16 5. X5
MMb. TVB-N {H {5,

0351
030
0.25F
0.20
0.15F
0.10 -
0.05F
0.00 -

TBA / (mg/kg)

0 10 20 30 40 50 60
(e / d
B 4 TBA HIZEW
Fig.4 Changes of TBA value

= RAMUE SEAR, EEAFERA
VLA G DT IR, T AN LR IR 0T R B A e A A UM
ML Gy B, o A RITIR . BeE .
P ORI 807= AE R UK i 2 5 #8 PA R SR 485 1 8 31 R OR,
HET 22 S BUIL A IR D7 B o 9 E A LR S . X
ARG R TE RO FE T, =T TBA EHEE &
5 B IS [B) 38 i s ) 32 B R B AR e A
TBA {16 AR FF AR 7K F, 0T B8 2 R 40 il
THE R SEAL T B, R EE PRI T Kk PHLBE R
AN, TBA &8 5 LIRS, A E S 8 ki),
=3 f TBA HIE I BWIUEHE R 7.69 £, 1=
HR AN A T T IR AR AR SRR A B R L A A ) A
JR A o
26 HWHEBHWEAN

=R EE SR (E S EBEAA R
IR, B R TR SRR, B 0 ORI, Bl
=AY R VR B BN 6.0%10° CFU/g, 55 60 KA,
TR SN 3.2x10° CFU/g, AR A=
‘74 RAE (10° CFU/g), HAF{k 5 TVB-N fil TBA
B —, HEH 39 K, TVB-NELOL BT =
AR EVEE, PRI 39 d f§ =X
A WA B EAERET, AEER.
i 2 W 2 PO E T B T R B, 0 PRLRE S A R VR R B
AN b

A TR REAN RO (R], R R R VR

B

302

A BUBE A RN AR i BT, (HR AR
FERAIY], PR T R S B R AT A AR R, IXT
BER DN =3I TR G, ZEABM AN
7Ny 0 AR R AR M A B AR M R AR K
TR 3 350 f8 A rh AR AR ) e R A A VR A 1) R 5 7
ZAMREILLN . EHECES PRI, 518 C
FHEL, —60 “C 05 B v S B4 R 7 — A BEAIR I K
P, U R OB, R A B 2 A i s 4 A
HRE.
35000
30000 -
25000
20000
15000

B % S8/ (CFU/mL)

10 000 -

5000

0 10 20 30 40 50 60
)/ d
B 5 B 2T

Fig.5 Changes in total mesophilic bacteria count

27 BB

JECRT VR A N B2 R B L A B R
W J7iE, AT DLBL AR I H Y 2 A 6 i 2 A
JEPY, B 6 =S R E T G R ERA
G FE T, mARZE AT 30.17~39.75 2 1],
BARAREEE 24 7y, 1255 54 Rif, HEER AN
FER DN FRBCE VR vl %0, BB fif JNT (] R 2B
1 AR R R BRI S

TE =30t VRO R R, SRS VT
H B, TVB-N 4. TBA HA LA —5, 1y
I 5 2 S R) PR 0 3 . B VR S B B £
HAAEM A P AR B, TVB-N (R
T B £ DA BT 8 P B AR, TBA L O3 5t B £ 1A
W EALFE B T . XK, AfER SH =X
i PR E YR B A E B A . BRI PYAE R
FH ORI, AR A A AR T R AR
FURR R ASRE I, MMM SR . PRI ZH 21
PAPE, AT BURE VR A I R B e K R
TR




MR @R

Modern Food Science and Technology

2025, Vol.41, No.9

*3 ZNERANBEESEERZERHEXYE

Table 3 Correlation between color value and indictors of salmon

R TVB-N/(mg/100 g) # %% /(CFU/g) pHAEL ZH4MLEA MMb TBA/(mgke) & E IR
5 L*eh48 %14 -0.983%* -0.937%* -0.609* -0.954%% -0.974%* 0.988**
5 a* 948 K -0.997%* -0.976** -0.704* -0.982%* -0.993%* 0.996%*
5 b* ayAR Kt -0.995%* -0.986%* ~0.747%* ~0.989%* ~0.992%* 0.990%*
5 Cx, 494 k0 ~0.997%* ~0.982%* -0.725% -0.986%* ~0.994%%* 0.994%*
E: C*, AR GEAM; “— ATRMKA; 2 ATFHEF, P<00l; *ATEF, P<005; & 4F.
*k 4 BEESEERZ EER
Table 4 The model between the color difference values and the indicators
RE  TVB-N/(mg/100 g) & % %44/(CFU/g) pH B4 E G MMb TBA/(mg/kg) BB

y="1.414 9x+89.211 y=-15043x+89419 »=0.024 1x+7.423

y="1.551 5x+117.62 »=-0.016 2x+0.934 2 y=0.539 4x+8.913 4

L* R*=0.967 1 R’=0.878 6 R’=0.3743 R*=0.910 1 R’=0.948 9 R*=0.976 7
P<0.01 P<0.01 P<0.05 P<0.01 P<0.01 P<0.01
y=-2.291 2x+46.726 y=—2 501.8x+44 996 y=0.044 5x+6.7602 y=-2.548 5x+71.439 y=-0.026 4x+0.448 8 y=0.847 9x+25.174
a* R’=0.994 3 R’=0.9529 R=0.500 1 R’=0.963 7 R*=0.986 8 R=0.991 4
P<0.01 P<0.01 P<0.05 P<0.01 P<0.01 P<0.01
y=-2.561 4x+48.896 y=—2 833.2x+47 763 y=—0.053x+6.8372 y=-2.876 2x+74.149 y=-0.029 6x+0.474 1 y=0.967 4x+24.383
b* R>=0.989 5 R=0.973 R=0.563 1 R=0.977 3 R>=0.983 3 R>=0.980 8
P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
y=-1.712 2x+47.788 y=—1 880.9x+46 332 y=-00343x+6.7963 y=-1.913x+72.752 y=—0.019 7x+0.461 2 y=0.647 7x+24.785
c*, R=0.994 2 R=0.964 2 R=0.529 9 R>=0.972 R>=0.987 2 R>=0.988 5
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