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The changes of flavor substances of sweet and sour crispy
fish during the deep-frying process
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Abstract: Objective: This study aimed to provide the theoretical
foundation for the industrialization production of sweet and sour
crispy fish. Methods: The changes of aroma and taste compounds
were assessed by using the electronic-nose, electronic-tongue,
GC-IMS.

and automatic amino acid analyzer, along with the

principal ~component  analysis, clustering analysis and
correlational analysis. Results: The results showed that the aroma
response intensity increased and then decreased, and the taste
response intensity increased during the deep-frying process.
the GC-IMS analysis, a total of 46

According to aroma

compounds were detected. including 7 aldehydes, 5 ketones, 10
alcohols, 9 esters, 4 olefins, 7 heterocyclic compounds and 4
other components. The relative content of alcohols in A sample
(fried-forming for 1.5 min) was maximum, and the relative
content of aldehydes and ketones in the B sample (fried-forming
for 3.0 min) was maximum. A total of 21 free amino acids were
identified. Among them, glutamic acid, alanine, and arginase
made a greater contribution to the umami, sweet and bitter taste
respectively. The umami taste in C samples (cooking for 1.0 min)
was outstanding. The correlational analysis results showed that
alcohol compounds presented a significant positive correlation
with most of the sensors of electronic-nose (P <C0.05). Delicate
amino acids and the sensors of AHS, PKS, CTS and NMS exited
a markedly positive relationship (P < 0. 05). There was a
significantly negative correlation between aldehydes and sweet
and bitter amino acids (P < 0.05). Conclusion: Most aroma
compounds of sweet and sour crispy fish increased first and then
decreased. and the taste compounds increased during the deep-

frying process.
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E-tongue radar plot of sweat and sour crispy
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Table 2 Dentification results of aroma substance in sweat and sour crispy fish samples
Z 0 75 4 RI f& L B A /s R 3 i
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x3 WEREAKFESERSE HE.ENSFER TAVHE'
Table 3 The contents, their thresholds in water, taste attributes and TV A of free amino acidsin sweat and

sour crispy fish samples

x ¥ PRS- {1t/ IR A AR 1/ (mg » kg D) iF s Z R TAV {H
b7 (mg+ kg™ A B C D A C D
fifhk  T1 ARGl 30.0 84.5+4.19  483.8428.5° 723.9+38.9* 631.7+£25.6> 2.8 161 241 21.1
T2 RAHMR(Asp) 100.0 12.6+1.5° 14.842.8¢ 31.4+5.4 18.3+3.2" 0.1 0.1 03 02
At 97.2 498.6 755.4 650.0
fitek T3 H&EBR(Gly 130.0 101.4+5.2¢ 31.941.8¢ 31.042.5¢ 37.944.1" 0.8 0.2 02 03
T4 R (Ala) 60.0 162.8413.9"  132.147.3¢  232.6£12.5* 159.4+8.4" 2.7 2.2 39 27
T5 &2 (Thr) 260.0 68.043.6¢ 14.4+1.2¢ 20.2+1.6" 21.0+2.3" 0.3 0.1 0.1 0.1
T6 225/ (Ser) 150.0 17.140.8¢ 28.6+1.4> 41.6+2.1° 41.143.5° 0.1 0.2 03 03
T7 % (Pro) —— 244.4+14.9°  14.3+1.9¢ 18.640.7" 18.7+1.7 —— —— == ——
At 593.6 221.1 343.9 278.1
Wk T8 AR (Vah 40.0 —— —— —— 0.54:0.2 — - —— ==
T9 AR dle 90.0 18.740.5P 10.34-0.44 12.640.9¢ 20.4+1.8° 0.2 0.1 01 0.2
T10 52 (Lew 190.0 37.6+1.3" 25.740.7¢ 31.442.3¢ 48.742.2¢ 0.2 01 02 03
T11 RN (Phe) 90.0 18.2+1.0° 11.00.6¢ 12.240.8¢ 22.841.5 0.2 01 01 0.3
T12 #1420 (His) 20.0 8.540.3° 3.640.24 5.140.4¢ 7.4740.4° 0.4 0.2 03 04
T13 FE&EAR (Tyr) —— 31.541.4¢ 10.6£0.9¢ 12.540.7¢ 177411 @ —— —— —— ——
T14 FEFR (Lys) —— 310.34+14.8*  250.9217.5¢ 280.1410.3> 278.7£89> —— —— —— ——
T15 %M (Arg) 50.0 127.945.2¢ 38.1+2.3¢ 30.141.6¢ 57.8+3.7" 2.6 0.8 06 1.2
Ait 552.7 350.2 384.0 454.0
Tk T16 WML 22 % (Ps) —— 8.340.3" 4.940.44 14.340.7 7.3+02¢ @ —— —— —— ——
T17 BEEER(Cys) —— 14.84+1.2P 13.84:0.6" 14.140.9" 26.8+15° —— —— —— ——
T18 &AM (Met) 30.0 38.1+1.7 —— —— —— 1.3 —— —— ——
T19 F-HERR(B-Ala) —— —— 6.340.3° 2.840.4" 3.0+02> @ —— —— —— ——
T20 4R (Orn) —— 171.747.5 41.6+1.6° 26.240.8¢  107.6£2.7* —— —— —— ——
T21 #MH2 R (Hry) —— 36.441.3¢ 6.14-0.3¢ —— 13.0+0.9> —— —— —— ——
A1t 269.3 72.7 57.4 157.7
C MBEEER(TRAA 15127 1126  1si07  1s%7
EREFER (DAA) 1 243.4 1 069.9 1 483.3 1 382.0
T AT TR R R A B M 22 5 (P<<0.05) s — — R KK .
12F 107
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Figure 8 The clustering analysis of sweat and sour crispy fish samples
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