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Abstract: [Objective] This study aims to explore the quality and umami changes of Ruditapes philippinarum during
cooking. [Method] The cooking loss rate, texture, amino acid nitrogen, free amino acids, flavor nucleotides, glycogen,
and sensory quality of Ruditapes philippinarum were measured after cooking (at 85, 90, 95, and 100 °C for 1, 2, 3, 4, and
5 min). [Result] At the same cooking temperature, the cooking loss rate and hardness of Ruditapes philippinarum
increased with the increase in cooking time. At the cooking temperatures of 90 and 95 °C, the mass fractions of amino
acid nitrogen in Ruditapes philippinarum generally presented a decreasing trend as the cooking time increased within 1 to
5 min. At the same cooking temperature, the mass fractions of umami amino acids in Ruditapes philippinarum generally
showed a decreasing trend as the cooking time increased within 1 to 4 min. When the cooking time was the same, the
mass fractions of umami amino acids and the equivalent umami concentration (EUC) in Ruditapes philippinarum
generally exhibited a decreasing trend with the rise in cooking temperature. When cooked for 2 min, the glycogen was

fully degraded, leading to a relatively high mass fraction of succinic acid and a good umami presentation. The total
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sensory evaluation score of Ruditapes philippinarum reached its highest, and the umami score was comparatively high

after cooking at 90 °C for 2 min. [Conclusion] Based on results of taste and quality, it was determined that the best

umami of Ruditapes philippinarum was achieved when cooked at 90 °C for 2 min. The findings provide a theoretical

basis for the processing quality and umami retention in freshly cooked Ruditapes philippinarum.
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Table 2 Weights of sensory evaluation indexes for Ruditapes

philippinarum
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Table 3 Cooking loss rate and texture profile analysis of Ruditapes philippinarum under different cooking processes
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Table 4 Mass fractions of free amino acids in raw Ruditapes philippinarum and the Ruditapes philippinarum under different

cooking processes
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! 0.35 321 013 3.01 0.34 042 100 021 042 001 028 6.59" 1.877 1779 0.01°
5 7268+ 12207+ 940+ 15351+ 10685+ 11635+ 666+ 530+ 620+ 534+ 6.6l 464.61+ 14636+ 731.96%+ 3.18+
035 221 134 2,01 420 098 138 1.02 058 008 031 51580 854" 21.05% 0.01°
5535+ 10447+ 750+ 12311+ 9710+ 10448+ 527+ 107+ 556+ 407+ 465+ 387.41+ 12522+ 587.25+ 3.10+
100 3 0.58 283 157 8.02 528 022 240 101 024 014 022 1125 946 24.05"  0.05"
. 4674+ 10642+ 980+ 14122+ 11429+ 9592+ 751 472+ 625+ 276+ 516+ 39030+ 150.49+ 62033+ 2.59+
0.72 351 242 2.19 421 083 131 024 056 047 068 6.85%  9.498"  21.19" 0.51"
49.17+ 101.82+ 939+ 11548+ 8325+ 12204+ 651+ 266+ 494+ 336+ 432+ 38851+ 114.43+ 565.55+ 3.40+
> 0.42 348  1.85 3.59 6.30 053 152 024 068 034 035 7.62%  10.78" 23.43" 0.19°

T = 2R D 0 °C HLZL I W) 0 0 min 38R A2 E R 52 1T 8

G B L AR 5 17) — 5] o R AN [7] 2 BE R 7R 22 57 2 35 (P<0.05) .

s IR BERR G R RR s RO

IR B HE R 5 R AT SRR S R 5 R S R R R
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Fig.2 TAV of free amino acids in Ruditapes philippinarum under different cooking processes
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EUC A DA Jz B H 885 ik 520 45 B8 A1 52 0k % IR
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5] 95 FE N & H 1~3 min I, B 5 & ) A IE K
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il 155 18] AR [F) B, B E U R T e, JE A il 5 1
EUC 21k 2 F %, @H\TAvﬁafEﬂ%%,ﬁﬁ
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Table 5 Mass fractions of flavor nucleotides, EUC, and TAV of Ruditapes philippinarum under different cooking processes

A A

JR 2 50/ (mg/100 g) EUC/ TAV
WERES A/
e ‘ (/100 £
°C min AMP GMP IMP AMP GMP IMP EUC

0 0 66.60+3.02" 6.38+0.76" 8.04£1.54°"  6.80+£0.34°  1.33+0.06" 0.51£0.06"  0.32+0.06"  226.52+11.32%

1 12.63+1.90% 5.5241.37"  65.27+0.99°  17.91+0.54 0.25+0.04% 0.44+0.11°  2.61+0.04" 596.92+18.12°
2 72.59+4.21°¢" 3.05£0.24"  10.94£2.03°  6.32+0.42%  1.45+0.08" 0.24+0.02°  0.44+0.08°  210.74+14.14%
85 3 76.67+£2.73% 2.72+1.22° 3.07£0.218  4.4940.58%"  1.53+0.05% 0.22+0.10°  0.12+0.01% 149.65+19.20""
4 95.41+5.33" 3.62+2.91° 3.05+0.898  4.56£0.94"  1.91+0.11%° 0.29+0.23*  0.12+0.04¢ 152.00+31.23%"

5 82.95+4.37°¢  5.85+0.80° 3.25£0.068  5.01+0.17% 1.66+0.09° 0.47+0.06° 0.13+0.002 167.13+5.53%

1 39.76+2.76' 5.3240.66°  40.56+6.24°  12.11+1.27° 0.80+0.06' 0.43+0.05" 1.62+0.25° 403.71+42.32"
2 88.00+£6.59" 4.65+1.33° 4.2240.97%  5.55+0.71°"  1.76+0.13" 0.37+0.11° 0.17+£0.04®  185.03+£23.63°"
90 3 80.53+4.23¢ 4.36+0.78° 3.46+0.34  4.71+0.51""  1.61+0.08° 0.35+0.06" 0.14£0.01"  157.16+£17.02%"
4 83.21+5.12%¢  6.15+2.11° 3.2940.23%8  4.91+0.95" 1.66+0.10* 0.49+0.17* 0.13+0.012 163.79+31.51%

5 80.77+3.28% 3.84+0.13° 2.26+1.118 3.98+0.238"  1.62+0.07% 0.31+£0.01° 0.09+0.042 132.63+7.798"

1 21.15+1.89 3.72+0.43"  51.88+5.88°  12.66+0.94° 0.42+0.04' 0.30+0.03" 2.08+0.24° 422.07+31.23°

2 89.38+1.51% 4.2440.15° 3.9742.65%  5.08+0.50 1.79+0.03* 0.34+0.01* 0.16£0.11%  169.28+16.52%

95 3 76.30£4.72%  4.51+1.34° 2.09+0.298  3.64£0.47"  1.53£0.09% 0.36+0.11°  0.08+0.01¢ 121.17£15.57"

4 77.54£2.76%  4.25+2.18" 1.34£0.012  3.12+0.55' 1.55£0.06* 0.34£0.17*  0.05£0.00¢ 103.86+18.28'

5 72.32+3.82¢  4.45+131° 1.91£0.828  3.62+0.59"  1.45+0.08" 0.36+0.10°  0.08+0.03% 120.56+19.64"

1 47.75+0.52" 3.5240.35"  26.44+3.45%  7.64+0.49° 0.95+0.01" 0.28+0.03" 1.06+0.14¢ 254.66+16.35°

2 78.66+4.62% 3.52+0.12° 1.96+0.098  3.89+0.048"  1.57+0.09% 0.28+0.01*  0.08+0.00¢ 129.77+1.17¢"

100 3 64.29+0.82¢ 4.29+1.43° 1.87+0.012  3.19+0.38! 1.29+0.02¢8 0.34£0.11°  0.07+0.00¢ 106.37+12.79'

4 71.88+1.52°F 4.61+0.05° 1.63£0.028  3.48+0.10™ 1.44+0.03° 0.37+0.00° 0.07+0.002 116.04+3.18"

5 65.99+1.38" 3.51+0.02° 1.32+0.07¢  2.8440.12 1.32+0.03" 0.28+0.00"  0.05+0.00¢ 94.76+4.15'

T < AL 2 0 °C H 1 I 18] 29 0 min 2 7m 2L R A SR AT U 5 [

Bl AN ] B R R 2 S i (P<0.05) .



126

Journal of Food Science and Biotechnology

25 BHIZHFERRBRRBHETOTZMW
3 5, AR A& H LT SRR
AR B RRAT o 2 SR BN o 85 °C i I FE A

o 2
~ 4min
» //;}g\\ —o— gmin
FRUFIE /’ﬂg\\\\ ok
TN\
I Sl
lls il
JRIR J IR
B J IR
(a) 85 °C
—e— 1 min
—A— 2 min
—=— 3 min
—v— 4 min
—+— 5min

BE 3068|2025 F 98 | RMEEVEARER

—=— ] min
—e— 2 min
—4— 3 min
—v— 4 min
—¢— 5 min

—e— | min
—A— 2 min
—i— 3 min
—v— 4 min
—¢— 5min

A3 ARARICTRHRERFGREIFTHFTY

Fig. 3 Scores of sensory evaluation indexes of Ruditapes philippinarum under different cooking processes
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