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1.1 #R5UsE

AL ARBTE R (5.0£0.5) ke/ 8, 0 A i
T AT X SR E 5 b WS A 13 T T AR
DXy A AR i T 5 NaOH SR8 (32050 L
R ERIR A LRI R4y B ali, B 3R i ls AR A
A, [ 254 A A2 R BR A F o

F UL : H2050R 7Y = v R B0 0L, K
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1.2 Xk

1.2.1 fukbig

HHARA L h Nia 2%, # L HBE
HIET:, R S LN, VKK TG Ve AR R, Ty
MR, o W, BRI, I
BTHEET, LI 7% 10% 13% # & 4hK
FE 0, BHR L (mev) Dy 1235 & 4 CAETRAE I
il , FEME I 4 .8 .12 .24 36 48 h HUFEI E H5 45 o
1.2.2 pH WIMZE

B TLLM%E" ik W N &HE, 2.0 g
AT ELOE T, A 18 mL ZE18 K, F AL
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®1 FEARERSRE

Tab.1 Mpylopharyngodon piceus sensory scoring criteria

JEFR Index PEA3HRUE Scoring criteria /3B Score

Ji 3 H Moderately salty 8 ~10

JEIf Salty R IR Slightly salty or light 5~8
R BGE IR Too salty or too light <5

TS5 The aroma is pure and fresh 20 ~30

7S Aroma TR H Fresher aroma 10 ~20
A F A F K No smell or Smelly <10

P . AV LA SCETE W Tight tissue and clear muscle texture 10 ~15
;it::r\e &i iy Tissue LS LA LU S M Tighter tissue and clearer muscle texture 5~10
PR KR WA LA A 3 Tissue is not tight and indistinct muscle texture <5

AR, [ R AZ I Delicate and long aftertaste 20 ~30

I8 Mouthfeel AR, [BIK 45 More delicate, short aftertaste 10 ~20
FAHL, JC[EI B Loose, no aftertaste <10

B 18 WL MDA 01s

The color is natural and the inner section of the muscle is shiny
7% Color BRI IR, LA Y T IS Y635 The color is slightly dim, 510
and the inner section of the muscle is slightly shiny

B 5%, LA YT JE Y6 The color is dull and the inner section of the muscle is dull <5

2 RS0

2.1 REHEAHKEHISE pH M

ph e 2 AT, 76 A R A b pH AR AL i
FER/N AB SRR BT kS, H5 P pH Rl
JE I B T = M R . pH R AR fa 4R PR i
TOAE AR 7 A FLIR L ATP R R JILIR 45490 I3 7
OV AERERR TS . WANG 281 g %) i f01 py 3
J5 pH AS LT 40T, BF 5 4% SR e W £ P
A pH SE N R G BJE, 34 24 h 358 pH &

fi8A,24 h DUS 9z IR # %, d5 DUAN
U Y S £ R 1 pH BF AR — B e
WEgEH, Ml 24 h )5 pH IR 8 BT, fE S IE
pH T i il B2 2R F T 3 B0 1 4 5 R 3R
B, B AT REZ AN 2 R AL Y
AR ME IS T £ pH 75 48 h INHRBEA B
T, UL R T RS DAY pH BT, HL
— AP AT 1 pH S 7 A AT B
WS A TR AT 2

®2 FREZERMBAMEIXEE pH 190
Tab.2 Effect of salt water salting with different concentration on pH of Mylopharyngodon piceus

JiE s ] s HIER B Concentration of salting solution/ %
Pickling time/h 7 10 13
4 6.93 +0.03% 6.85 +0.04" 6.63 +0.05%
8 6.94 £0.05" 6.71 £0.02 6.76 £0.03
12 6.79 +0.03" 6.75 £0.10** 6.64 £0.02%
24 6.78 +0.05" 6.71 £0.01°** 6.62 +0.04%
36 6.82 +0.06° 6.71 £0.04" 6.58 +0.04%
48 6.78 £0.04 6.71 £0.02"* 6.51£0.01*

TE AR/ NG FREFOR R B B .35 225 (P <0.05) s ARIRS PR R R S B B AE B 5 122 57 (P <0.05) .

Notes: Different lowercase letters indicate significant differences between data in the same line (P <0.05) ; different uppercase letters indicate

significant differences between data in the same column (P <0.05).

22 FREBERBKBHEEHNKGIMETES
BTN

ML 1 AT LU R R IR fe v,
IR B (R IR R Bl ST
JE T f 5 K R REAIR ok S B e ]

0 B N R N %) e ] 8 fa ( Parabramis
pekinensis ) (IFFE 45 R—2, MM FEH, SAIK >
Fram e — A N REAY R AR, L 8 00 R
L K SR TR B R 2, mRK & R
TR A N AT ER B S T 22RO, A
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W R TR 38 i 7 g, O L RE Ry, £ A S P
EEBE . A R AR BE K B 0 R A
TS B AR OR, ER BB B £ B 1k F
S-Af A o i R L ) P R O B R ROk

{OF 7 S
—o— JK7>& 5 (7%) Moisture content
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(7%) Salt content
—o— & E (10%) Salt content
—a— 58 (13%) Salt content

82 10

e oI

80

78

76

74

72

'~
*4E Salt content/%

IK4r& & Moisture content/%

70

0 10 20 30 40 50 60
JEsIE A Pickling time/h
E1 TREHERHKEHEFTEN
KoMRHESETWN
Fig.1 Changes in water and salt content of
salted Mylopharyngodon piceus marinated

in salt water at different concentrations

2.3 FRRERBKBHEEFESSERSE
SR

Ui B BRI A ) R R IR 22—,
HRPZAN 5 o ELHGE WK™ i B e IR B
sty 2 I 0 LA TR R LRI R L IR A AN [
AIEVR o AR R IRRFAE T L ST 3 6 iR
FLIR BEDR IR IR . FE R AR P, AU
B RS BA R I VR, LR R AR 45
LR i | PR B 5 A ) 2 [ A AR
TER T ™ o EIERR R T B AR B i vk LA
S, 3 R L A 2 R T AR L B P, H R
RPN Z R 1 IMP (LR AR ) 1T Al RE 235 0 &
PRI, H 2B AN A 2R 1 3 IR 1 F RESE &
Pyl teenk

I W)oK IR -5 AR 3 R B R] RE R I £8 A

http: //www. shhydxxb. com

TR S R 1Y aE, (H e AR B S A i Rk
BYEE ERARU KB EFRREFNES
S BRUA A, i o R R 1
AT 35 B S B8 s SR B Y 70. 28% , £ I IR 1)
B 15 S0 A I B LR B A AR R Y
T R 25 St £ %) PR R A e
ZEA LA R E, SRy sk 2 i 670 T PR3 A R, AR
R E B X FE LI (BeR) , £k
HOE, s vk oK T Ve IS VI B il

I Tl 5 00 PR 1) 25 Wi 5 s SR R O ok R L T
A RIFE S, B B R Y i A 2 4 FhE His
(A=) >Gly(H&ER) > Ala((NARR) > Lys
(BRI FLX LR 2 5 R 0] 13 WK 1 5T ik th 4
K, FLARE 2 R IR B T % sz /N T A, B
DIKT 1 PR 0 R D R AN R, JH o 2 e 4 2 R
TR EIERR , H 2 R AN IR A T R A LR . T
A M TIRE S B 7 % 3 BE R KM 75 0 4 h 5
L H A IRIA B e 122,99 mg/100 g, 2 AR
IRF T R 137. 08 mg/100 g; 7 10% 1 13%
R K G AAE S rh 4 Fhont £0 PR 8 OR DT RS R
MR A FE 4 h BTF, omijg—Fag iR
PR, XA FTRE R M T R L B A, 5k 8
BRI, L RK R 2 80T =k,

B2 ~4 R 1A [ R R K M ) 7 fa A
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LR R R TR — IR IE T R R Ui
BASLRAEM S LR Ta R b E
15 R i T B0 2 2 S R 2B i, IF HL 3 B e ]
DAV 2% Aiy 300 Ui B S R A D R R . X IR
5 A R A I I T R 1 45 SR ), L SR
RS TR I R R B B P A5 . P
E—EmE N A, HE O KMRREST
Ko BXANBLG AT RESE T e R B X fa A 2 1 g
AINEIE R, B A 100 4R R R R B e T
R, T Tt R i s A SRR AR A, R 2 ~4
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R3 THERBKEHEETRABHNEFEEERIENTNL
Tab.3 Changes in free amino acid content of 7% salted Mylopharyngodon piceus during different pickling times

mg/100 g
2 Kind %) i Hig il it ] Pickling time
Threshold 0h 4 h 8 h 12 h 24 h 36 h 48 h

Asp* (R&HR) 100 0.21 0.11*  0.38£0.00°  0.47 £0.03°  0.41 £0.01"  0.42 £0.01°"  0.45 £0.02%  0.46 £0.01°
Thr * (FER) 260 13.22 £1.58  14.48 +0.18¢  7.742.11* 5.83+0.94°  8.69+0.25" 10.84+0.51"  7.17 +1.28"
Ser * (Z5R) 150 6.07 £0.72"  6.57£0.07°  5.22+1.54™ 4.78 £0.99" 4,18 +0.04" 5.13+0.36"* 3.87 +0.62°
Glu* (B4[R) 30 1.8420.17°  1.75£0.00°  1.69+0.25" 1.3420.02° 1.4+0.01"  1.66+0.00" 1.76 £0.18°
Gly " (H&EmR) 130 108.28 +7.64™ 122.99 £0.63°  75.26 £25.30° 62.61 £19.12* 50.08 £2.50°  80.89 +5.03" 56.04 +9.8°
Ala* (THERR) 60 29.94+2.73°  28.31 £0.22" 21.23 £7.35%° 17.36 £5.36°  15.26 £0.46*  20.12+0.54® 15.23 +0.96°
Cys(JBraER) - 1.27 +0.16 1.81£0.02  0.63+0.26  0.37+0.14  0.20+0.28  0.62+0.06 0.00 £0.00
Val* (4R ) 40 6.44 £0.51"  7.36+£0.14° 5.8 +1.66™ 3.80£0.69° 3.79+0.11° 4.62+0.35"  3.83 +0.78°
Met A (FEER) 30 2.15+0.18%  2.41 £0.03'  1.82+0.49™ 1.39+0.19" 1.36+0.00 1.59+0.05"  1.24 +0.19°
TleA (R22E0R) 0 4.49 £0.30°  5.58+0.15"  6.08£0.70" 4.46£0.03*  4.53+0.27°  4.63£0.27°  4.58 £0.39"
Leu” (Z4{R) 190 7.48 £0.56  8.93+0.16"  8.45+1.87" 5.94+0.72°  5.69+0.19*°  6.79 £0.44*  5.82 +0.83"
TyrA (FEER) - 2.80+0.23"  3.12+0.10°  4.37+0.28° 3.85+0.07" 3.67+0.04" 4.06+0.04!  3.79 +0.04"
Phed CCENER) 90 3.90£0.34°  4.09+0.05¢  3.19+0.67™ 2.43+0.38"" 2.20+0.03° 2.80+0.06"  2.28 +0.32°
Lys* (#i&#R) 50 15.17 £1.12°  16.10 £0.34>  14.46 +2.85" 10.71 £0.17*  10.36 £0.42°  12.73 +0.68™ 10.39 +2.32°
His* (41E1R) 20 124.07 £14.45™137.08 £2.53°  94.20 +28.16™ 77.57 £16.19° 69.32 +1.37° 101.77 £3.32"™ 71.22 +13.88"
Arg CKi&R) 50 4.47+0.32%  5.00£0.150  4.10£0.82° 2.82+0.10" 2.65+0.06"  3.57 £0.23"  2.43 £0.28"
Pro* (JifiZi%) - 5.07+0.61°  4.66+0.03" 3.36+0.84° 2.60+0.60° 2.60=0.21° 3.18 £0.07*°  2.60 +0.35°

T A VNG S BERR R TR R TE B 2257 (P <0.05) 5 fURTHIR IR ; A QR IR EIEIR; -Fm I {EH AR A F].

Notes: Different lowercase letters indicate significant differences between data in the same line (P <0.05) ; * represents sweet amino acids; A

represents bitter amino acids ; -represents threshold is not found.

x4 1022ERBKEHEEREREMEFESEERIENTUL
Tab.4 Changes in free amino acid content of 10 % salted Mylopharyngodon piceus during different pickling times

mg/100 g
2% Kind [ {H eIt E] Pickling time
Threshold 0h 4 h 8 h 12 h 24 h 36 h 48 h
Asp* (R&H®R) 100 0.21 +0.01° 0.4+0.04>  0.46+0.01°Y  0.51+0.01  0.43+0.01™  0.63 £0.03° 0.43 +0.04™
Thr* (3&R) 2600 13.22£1.58° 12.68+1.62° 10.57 +2.91"  8.81 +0.44™ 10.75 £0.76™ 12.82+0.57° 5.82+0.41°
Ser™ (245[) 150 6.07 0.72"  6.57£0.07° 5.22+1.54%  4.78 £0.99a™ 4.18 £0.04" 5.13 +0.36" 3.87 +0.62°
Glu* (B54[FR) 30 1.84 £0.17° 1.75 £0.00°  1.69£0.25™  1.34£0.02° 1.40+0.01™  1.66+0.00™ 1.76 +0.18°
Gly* (H&E) 130 108.28 +7.64°  87.92%7.311 76.30 £1.92°!  55.53 +5.62" 69.19 £1.56°  80.07 +3.28 42.85 +3.68°
Ala™ (NER) 60 29.94 £2.73°  29.63 +4.69° 23.13+1.00" 18.95+0.71" 21.95+1.36" 28.68 +0.55° 11.06 +0.95"
Cys (EAIR) - 5.07 £0.611 1.27£0.16%  1.2220.17°  0.76 +0.02" 0.48 +0.03**  0.59 £0.10"  0.00 £0.00"
ValA (4550) 40 6.44£0.51°  7.34+1.230  584+0.22™ 4.80+0.05> 4.83+0.291" 6.81 +0.16*) 2.81 +0.18*
MetA (BAR) 30 2.15+0.18" 2,30 £0.54°  1.86+0.07*° 1.83+0.04™ 1.67+0.06"  2.31 £0.04° 1.07 £0.06"
TleA (24 R) 0 4.49 +0.30"  5.94+1.14  5.92£0.16"  5.47 £0.53"¢ 4.71 £0.21™  6.35+0.01¢ 3.97 +0.07°
Leu® (&) 190 7.48 +0.56" 9.69+1.79°  8.48 £0.37™  7.46+0.04" 7.23+0.20"  9.73£0.03" 4.74 £0.18°
Tyrd (FR%R) - 2.80 +0.23° 3.65+0.80"  4.30+0.21™  4.53+0.14°! 4.23+0.08™ 5.20+0.01° 3.69 0.4
Phe® CANERR) 90 3.90 £0.34° 4.42+0.60°  3.110.19"  2.93+0.06" 2.80+0.06"  3.93£0.11° 1.76 £0.02°
Lys* (Hi&EmR) 50 1517 =1.12" 1760 £3.21°  16.68 £0.69°  12.22+0.53" 12.14+1.67" 17.51 £0.57° 7.17 +0.58"
HisA (4H4R) 20 124.07 +14.45° 108.33 £14.46™100.18 £3.10"  74.98 +7.74" 111.29 +6.34* 111.45 +6.91* 55.91 +4.49°
ArgA CKSEIR) 50 4.47+0.320  5.04+0.907  4.13+0.25"  3.39+0.19" 3.60+0.34™  4.95+0.26" 2.47 £0.22°
Pro* (JHZIR) - 5.07 +0.61¢ 4.58 £0.50¢  4.19x0.11°Y 2,97 +0.06" 3.44+0.55"  4.29+0.06*° 1.81+0.08"

TE A F/NE FRFOR TR A B E 225 (P <0.05) 5+ AURFNREIERR ; A R IREIR ;- FR ERAT
Notes; Different lowercase letters indicate significant differences between data in the same line (P <0.05) ; * represents sweet amino acids; A
represents bitter amino acids ;-represents threshold is not found.
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Tab.5 Changes in free amino acid content of 13% salted Mylopharyngodon piceus during different pickling times

mg/100 g
B | if[E] Pickling time
2 Kind DZHE Hig il it ] Pickling time
Threshold Oh 4 h 8 h 12 h 24 h 36 h 48 h

Asp* (R&&ERm) 100 0.21 £0.01*  0.33+0.15"  0.44+£0.01 0.42+0.03*  0.56+0.01>  0.58+0.22"  0.41 +0.01*
Thr * (FRERR) 260 13.22+1.58"  8.56£4.10®  7.71 £0.20° 11.12+0.08" 10.62 +2.35" 11.51 £1.74*  7.82 +0.66"
Ser* (24 [%) 150 6.07£0.72*  5.16+1.65*  5.42+0.01*°  5.37+0.08"  6.08+0.31° 5.43+1.36° 3.96 £0.26"
Glu* (B4 [R) 30 1.84£0.17* 1.50+0.44°  1.76 £0.04™ 1.57 £0.03*  2.32+£0.13°  2.12+0.41™ 1.48 £0.06"
Gly " (H&EmR) 130 108.28 +7.64° 67.23£19.29" 83.73 +1.28" 77.63 +1.11> 71.69 +1.89™ 67.47 £9.15* 51.65 +3.97°
Ala™ (NEIR) 60 29.94 +2.73°  21.61 £6.21° 20.60 £0.27* 19.82+0.40° 25.03 £1.04* 22.19 £3.45% 15.12 £1.19*
Cys(JBraER) - 1.27+0.16  0.40+0.56  0.72+0.02 0.61 +0.04 0.60 +0.05 0.63£0.08  0.00 +0.00
ValA (#i%%) 40 6.44+0.51°  4.80+0.97"  5.36+0.00™ 5.07+0.12"  5.66+0.31" 4.66+0.74" 3.43 £0.34"
MetA (F4R) 30 2.15+0.180  1.72+0.03™ 1.70£0.03"™  1.60+0.05"  1.98 £0.12°!  1.68 £0.23" 1.26 +0.16°
lleA (SE2450R) 0 4.49 £0.30°  4.59+1.84*  5.50+0.03*  5.00£0.12°  5.41+0.27°  4.64+0.57*  4.40 0.18*
Leu (542) 190 7.48£0.56™  6.59£2.16®  7.80x0.02"  7.37+0.20"  7.96+0.42"  6.89+0.98" 5.27+0.38"
TyrA (FEER) - 2.80+0.23*  3.19+1.67°  4.11+0.03*  3.99+0.02°  4.49+0.17*°  4.35+0.64*  3.38 £0.07"
Phed CCENER) 90 3.90+0.340  3.10£0.22™  3.070.01™ 2.8 0.0  3.62+0.04)  3.00+0.57* 2.02 £0.03"
Lys* (#i&#R) 50 1517 112> 14.12+3.92>  13.77£0.26"  15.00 £0.65"  14.96 £0.83" 13.07 +2.22*  9.22 +0.81®
HisA (4%R) 20 124.07 £14.45" 94.13 £25.56" 94.54 +1.52® 93.15+1.62* 113.96 +5.89" 122.17 £19.18" 74.00 +6.34*
Arg CKi&R) 50 4.47 £0.32"  3.81+1.17"  3.43 £0.03*  3.77 £0.10™ 5.00+0.36°  3.47+0.70" 2.52+0.32°
Pro* (&%) 5.07+0.61°  3.31+0.98" 3.490.01®* 3.31+0.06® 4.08 £0.06" 3.47 £0.54* 2.53 £0.26"

T ARV S BERR R TR R AP TE B 2257 (P <0.05) 5 fURFHIR IR ; A QR IREIEIR; -Fm I EH AR A F.

Notes: Different lowercase letters indicate significant differences between peer data (P <0.05) ; * represents sweet amino acids; A represents
bitter amino acids;-represents threshold is not found.
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Quality change of Mylopharyngodon piceus salted at different brine
concentrations

CHEN Shi', LIU Lin', WANG Yixin', WU Han', SHEN Siyuan', TU Ludan', SHI Wenzheng'*"

(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China; 2. National Research
and Development Center for Processing Technology of Freshwater Aquatic Products, Shanghai 201306, China; 3. Shanghai
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Abstract; In order to study the quality changes of Mylopharyngodon piceus salted at different brine
concentrations, taking Mylopharyngodon piceus as the experimental object, the quality changes of
Mylopharyngodon piceus meat were analyzed and compared at different salt concentrations (7% , 10% , 13% )
during salting for 48 h. The results showed that: The range of pH changes was small in the whole salting
process, but it generally showed a downward trend, and decreased with the increase of brine concentration; In
the salting process, the water content of fish meat decreased with time, and decreased as the brine
concentration increased, and the change of salt content in the fish meat was opposite; The free amino acids of
fish meat were lost during salting; The thiobarbituric acid-reactive value (TBA) showed a trend of decreasing
and then increasing in the salting process, and the increasing salt concentration would accelerate the oxidation
degree of fish fat. The results of total viable counts (TVC) and total volatile basic nitrogen ( TVB-N) showed
that the samples of Mylopharyngodon piceus meat salted at the three brine concentrations all met the fresh
standard within 48 h, and the higher the concentration, the better the effect. The results of sensory
assessment showed that the sensory score of fish decreased with the increase of salting time, and the best
quality was obtained when the fish was salted at 7% brine concentration for 4 h. The research results provided
theoretical guidance for Mylopharyngodon piceus processing.
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