MREmBE Modern Food Science and Technology 2026, Vol.42, No.4

AMERI AN NSRRI ERSTER &
B mBRR LR s i

ZEE"°, BEA, FFES, DR, IEE, BggT
(1 BRIN—RERFRSFR, ZARAIKRK 163319) (2. BAIN—REXFHALLSE S EMPERCFHARIR,
ERSTAEFHIT 157000) (3. BRITA RSB AMBROFAL T (BEREE) , BAITKRK 163319)

TE: Hreddim#E & (Jingpo Lake Grass Carp, JPGC ). #7343 & ( Culture Grass Carp, CGC) £ 7B X4 &4 F &
RS e) £, MET ARSI RGE £, Rt RE RS, B REFIRE AR, LB
ZBLEM TG M AT AT . BER A, 4udMERK T ZEH 200 C. 4 min, EAIERAKLTE H 200 C. 20 min.
A, BEIEIPGC RA BRI, FHH 262646 g, KyEBEARGAINKEEH 56.13%. 88.31%, HitsiihlEia
WAME T M3Ks, %FTIHMREmegn R, RETFSRS. DA IPGC AFRFAMMEIERR QR IS 4E 4 0.30%.
B8 BACAZ B AR, VR &G —REMBR LI, BFIEH 7 X T JIPGC ) p-r & 22 ¥RE 5T CGC. MMLEML
REY, ZANE IPGC WA SR B A R FER A AR T HRAK. ZAME S ERA SR 5 GERLE S RmEHR,
5 CGC ARk JPGC fadn T £ Itk FHF0NLA SR . 45 b, ZATR T AP W KL IE R HKIRE & KR 69 S840 32

RIS R,
KA LA, F ;) MERI K RA SR LS M
NEHS: 1673-9078(2026)4-205-216 DOI: 10.13982/j.mfst.1673-9078.2026.4.0120

Comparison of Edible Quality of Jingpo Lake Crass Carp and Culture Grass
Carp by Using Two Frying Methods

LI Changbo"*’, PAN Deyin"**, YU Xiao"’, MA Kexin'"’, DIAO Jingjing', CHEN Hongsheng"*"

(1. College of Food Science, Heilongjiang Bayi Agricultural University, Daqing 163319, China) (2. Heilongjiang Bayi
Agricultural University Mudanjiang Institute of Food and Biotechnology, Mudanjiang 157000, China) (3. Heilongjiang
Food and Biotechnology Innovation and Research Center (International Cooperation), Daqging 163319, China)

Abstract: Differences in the edible quality of Jingpo Lake grass carp (JPGC) and culture grass carp (CGC) under different
frying conditions were compared. Color difference, textural properties, sensory evaluation, and other indicators were measured to
select the optimal frying temperature and time. Secondary structures and microstructures of the selected samples were compared and
analyzed. The optimal conditions for traditional frying were 200 °C for 4 min, whereas those for air frying were 200 °C for 20 min. The air-

fried JPGC was reported to show superior edible quality, with a measured shear force of 2 626.46 g, moisture content of 56.13%,
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and immobile water content of 88.31%. Compared with traditional frying, air frying retained more internal moisture, maintained a

crispy exterior and tender interior texture, and received the highest sensory evaluation scores. The air-fried JPGC achieved a similar

fried texture with a fat content of 0.30% and a lower degree of fat oxidation. Fourier-transform infrared spectroscopy analysis of

the secondary structure of myofibrillar proteins revealed that JPGC maintained a consistently higher f-sheet content than CGC

under both frying conditions. Microstructural examination revealed that the muscle fibers of air-fried JPGC were the most densely

and orderly arranged, effectively slowing down juice loss. Air-fried grass carp achieved an edible quality comparable to that of

traditionally fried grass carp. JPGC exhibited better muscle quality during processing than CGC. In summary, this study provides a

theoretical foundation for the high-value utilization of grass carp resources in the volcanic barrier lakes of Mudanjiang City.
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Table 2 Effect of frying temperature on color difference

of grass carp
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Fig.1 Appearance of grass carp at different frying temperatures
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Table 3 Effect of frying temperature on shear force and textural properties of grass carp

BE/C MR ERZ PN

R /g L ik 23

JPGC 1508.37 £147.65°

1806.53 = 178.82'  0.57 +0.07°

359.86 * 63.03°

e CGC  1608.18+136.24° 1890.97 +148.04" 0.94+0.04" 1394.18 +297.87"
s - JPGC 2636.18£259.32° 2630.95+189.27° 0.73£0.04°  983.00 + 61.48°
Hopd CGC  2583.97+435.89° 259247 +235.52° 0.89+0.08" 1 837.96+367.95"
JPGC 3094.41 +144.33" 348943 £511.67° 0.74=0.09" 1 145.62 +223.75°
20 CGC  3452.62+165.66" 4281.87+179.37° 0.76+0.07° 1612.26+171.03"
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4612.11 £259.25" 0.72+0.07° 1853.89 £451.82°
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Table 4 Effect of frying time on color difference of grass carp

A1)/ +

. .
F o L* a* b
min

JPGC  73.73+0.93" -3.64+028" 14.64+1.14"
1
CGC  70.65+1.17° -3.03+0.09° 12.74 £0.74"

JPGC  65.01 £ 1.56° -2.69+0.44° 21.07+0.63°

2
CGC  67.51£0.61° -2.03 +0.24° 20.22 £ 1.06°
1% JPGC  61.04+0.98 -2.98+0.22" 24.89+1.30°
o 3
b CGC  62.63%091° -0.79+0.07° 27.03 % 1.76°
JPGC  5632+1.16° 437+0.91° 34.73+0.68"
4
CGC  61.15£0.05° —2.47+0.60 27.55+2.02°
JPGC  52.16£1.28° 14.07%1.50° 41.04%0.79°
5
CGC  50.64 £0.94° 12.57+1.30° 39.62 +1.30"
JPGC 75.01 £0.41™ 0.08+0.10° 9.58 +0.85°
10
CGC 7651 +£0.47° -0.88+0.63° 6.64+0.58
JPGC 72.82£0.67™ -0.23 £0.08 10.20 * 0.69°
12.5
CGC  74.05+225* -0.53+0.22° 8.91%0.66"
e s JPGC 7042 +0.33° 0.27£0.69° 10.70 £0.88°
27U 15
* CGC 71.94+2.81° -0.39+0.64 10.92+0.83°
JPGC  67.57+1.08° 0.85+0.23" 13.34+1.66°
17.5
CGC 67.73+0.93° -0.45+0.31° 13.13+1.77°
JPGC  63.93+1.12" 228+0.72° 20.73 £1.59"
20

CGC  6539+0.91° 2.94+0.66° 23.58+0.77"
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Fig.4 Appearance of grass carp at different frying time
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Table 5 Effect of frying time on shear force and textural properties of grass carp

BFE) /min - A S s hlg B g 023 k2
JPGC  1000.00 £ 132.67° 1754.09 £227.54° 0.66+0.05°  416.61 £20.34"
1
CGC 85938 +66.86"  1278.21+190.32" 0.94=0.01° 935.57 + [74.54*
JPGC 110547 £228.18 1931.76 £424.60° 0.73+0.03°  617.70 = 194.39%
2
CGC 1510.21£165.23° 2373.98+73.55° 0.92+0.01" 1788.53+73.13"
‘ JPGC  2636.18£259.32° 2630.95+189.27° 0.72+0.04°  983.00 = 61.48°
T G ¥ 3 . \ . .
CGC  2583.97 £435.89" 2592.47 £235.52°° (.89 £+0.08" 1837.96 % 367.95"
JPGC  2787.07+73.76" 2941.56 +194.49™ 0.73+0.03° 1008.09 +73.56°
4
CGC  3247.42+21221° 3118.04£32437° 0.85£0.06° 1932.96%680.79"
JPGC  3012.36£308.82" 3179.94+255.85 0.74+0.04° 1083.24%219.24°
5
CGC  3388.79£260.49° 3565.56+59.96° 0.89+0.04 2374.00 +422.99"
JPGC  943.62+49.58°  1250.15+344.90" 0.57+0.08°  282.65*32.41°
10
CGC 124091 +147.45% 187827 £325.46° 0.81£0.07°  905.72 £376.34°
JPGC  1061.41 £340.08° 1803.62+248.65° 0.68=0.07"  510.37 +86.63%
125
CGC  1525.17£298.14° 2048.89£72.14° 0.69%0.03""  687.51 =54.17%
- JPGC  2123.44£99.15° 2360.58+199.77° 0.62%0.04*  742.85+59.78%
A 15
CGC  1927.95+118.03° 2574.78 £438.04° 0.77+0.01™  945.52 % 102.99°
JPGC  2281.70 £103.70 2 801.83 +168.60 0.61 £0.05*  794.17 £97.87%
17.5
CGC  2717.39£284.64° 3312.70 £ 151.78" 0.74 +0.03™ 1274.02 + 138.60"
JPGC 2 626.46 £209.36™ 3213.39£487.51" 0.79+0.06° 1231.2+137.41°
20
CGC  2907.14£237.08" 3501.97%135.25° 0.83+£0.08° 1610.64 +246.53"
a HLURE
. 9
TR GEmrE —s— JPGC 1 min —a— JPGC 10.0 min
—e— JPGC 2 min —e— JPGC 12.5 min
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R v JPGC 4 min
—*— JPGC 5 min
—4— CGC 1 min
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—— CGC 5 min
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Fig.5 Sensory map of frying time on grass carp
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Fig.6 Effect of frying time on the yield of grass carp
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Fig.7 Effect of frying time on moisture content of grass carp
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Fig.8 Moisture distribution of grass carp by frying time
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Table 6 Effect of different frying conditions on fat content and

TBARS of grass carp
Hn T4 #& IEW4%/% TBARS/(mgkg')
JPGC 847+1.21° 0.39 £0.04°
A& 4k 200 C, 4 min
CGC 9.03+0.87° 0.47 £0.03"
. JPGC 0.30+0.07° 0.15£0.04°
2= AJF 200 C, 20 min
CGC 0.62+0.01° 0.14 £0.03°

E: BN BFERRATEFEE (P<0.05).
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