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Abstract: [ Objective] To investigate the effects of deep frying process (DFP), microwave process (MP), and air frying process (AFP) on
the quality and aroma characteristics of pre-fried coated tofu. [Methods] The optimal re-frying conditions are selected using slurry
exudation rate, moisture content, color difference, and sensory evaluation as indicators. Subsequently, the re-frying method most suitable for
consumers is comprehensively determined based on texture properties, oil content, malondialdehyde content, electronic nose analysis, and
volatile compound composition. [ Results] Under the three re-frying methods, the coated tofu exhibits an increase-then-decrease trend in
slurry exudation rate and sensory evaluation, accompanied by a continuous decline in moisture content and a gradual shift to yellow color.
The optimal conditions for each re-frying process are: 170 °C for 30 s in oil (the DFP group), 350 W for 60 s (the MP group), and 170 °C for

180 s (the AFP group). Under these optimal conditions, coated tofu in the AFP group exhibits a crispy and golden crust along with a tender
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and smooth slurry texture. It exhibits hardness and springiness values of 2.47 N and 0.96 mm, respectively, indicating superior overall

texture quality compared to the other re-frying processes. Meanwhile, it shows a relatively low fat content of 31.34 g/100 g. Flavor analysis

indicates that the AFP group effectively restores the flavor profile of oil re-frying. Furthermore, among the 45 identified volatile compounds,

air-fried samples demonstrate high concentrations of alcohols and esters, imparting characteristic oiliness and fruity aromas. [ Conclusion]

Air frying offers significant advantages in reducing oil content and improving edible quality.

Keywords: coated tofu; re-frying process; quality; volatile compounds
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Figure 1

Effects of different re-frying methods on slurry exudation rate of coated tofu
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Figure 2 Effects of different re-frying methods on moisture content in coated tofu
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Figure 3  Effects of different re-frying methods on the color of coated tofu
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Figure 4 Appearance of coated tofu under different re-frying processes
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Figure 5 Effects of different re-frying methods on sensory scores of coated tofu
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Figure 12 Fingerprints of volatile compounds in coated tofu under different re-frying methods (comparative figure)
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Table 3 Qualitative analysis of volatile compounds in coated tofu under different re-frying methods

ok Y S cas RE GREE - THN AT it %
Eig i ] /s ] /s MP DFP AFP
[E2S (Z)-2-1% ) B C1576950 760.5 194.025 1.40756  0.2840.03  0.20%0.02  0.68+0.09
1365 -3 3391864 984.8  356.249 158339  1.5040.19  0.46+0.08  2.71£0.29
3 JE -1 (589355 847.8 241.677 128347  1.844024  13240.10  2.66+=0.26
2-H JE-1-TN C78831 627.7 143818 1.16766 21.58+0.74 24.22+0.39 24.20+1.58
2-CL 626937 802.7 215.703 127233  3.004042  1.7740.17  2.09£0.22
S TR B 628637 908.5 283.769 1.30087  0.180.02  0.16+0.01 0.610.07
TR IE R 540181 1101.8 535417 141450  0.454+0.05  0.36+0.02  0.62+0.09
TR 5 R C638119 847.8 241.698 123548  0.8640.01  0.98+0.01 1.380.12
S TR TR 2050013 1018.5 398721 1.34981 2264021  2.84+0.10  1.76%0.10
RO TR C142927 1018.6 398.821 137996  1.8040.03 1.754£0.04  1.2240.16
BRETR I T T C142198 1178.5 702360 1.40051  0.5740.05  0.600.01  0.6240.03
5 0 3 TG T TR 2050091 1133.6  599.185 1.44430  0.8540.03  0.90+0.03  0.62+0.08
(2)-3-C 0 3k T iR e C16491364 12082 780.062 141996  12940.07  1.25%0.06  1.0540.06
TR R 626824 12083 780472 145552  0.8240.04  1.08%=0.11  0.8320.06
(8)-(—)-F.1R Z B C687478 809.2 219.279 1.15264  2.15+0.02  2.95+0.05 2.3740.06
T B C123864 801.1 214.882 123012  1.9840.04  1.65+0.09  1.3240.24
R4 2 TR C104621 1177.8 700436 128326  036+0.02  0.34+0.01  0.34+0.01
[{IES L~ a7 T C14073973 1157.8  652.671 131875  021+0.01  0.41£0.03  0.2040.02
3-T 4 -2 C14309570 11337 599307 140612 1344022  1.85+0.15  1.1040.06
3-PETH C106354 891.7 269.940 121446  23240.08  1.98+0.04  1.94+0.12
2,3-1% 600146 697.8 165.785 121512  1.5740.01 1.2740.04  1.2340.02
6-H FePE-3, 5-Ji -2l C1604280 1119.8 570.524  1.20597 1.81+0.04 1.16+0.05 2.0540.08
4-T- i 4485090 10353 423.104 133884  0.6240.16  0.64=0.10  0.5540.14
(E,E)-2,4-5F I 4313035 1018.6 398788 1.63426  0.3020.02  0.25%0.01  0.1320.02
e S 21 3213 M 1 623369 828.6  230.293  1.175 85 1.2740.02  2.06%0.03 1.610.07
(E)-Bé-2-J C18829555 960.6 331.468 125118  1.4740.09  1.8240.02  1.82-0.07
[DES 2-H R LR 90051 10852 504.832 123641 2234026 2244004  1.4340.04
2,6- LK 576261 1109.6 550306 1.11639  1.17+0.05  0.800.04  1.3840.07
[ e TP 99865 11582  653.734 121744  021%+0.00  0.34+0.02  0.23£0.01
A- C123353 11422 617731 127448  024+0.04  0.98+£0.04  0.2040.02
a-JR G 80568 1007.4 383394 121520 1.76+0.08  1.160.04  1.8440.16
NI C13466789 1131.0  593.737 161350  0.6420.03  0.40%£0.03  0.6920.01
KL 100425 892.4 270.492 150738  5.8140.13 4902024  2.847+0.26
WK EHM C118718 1208.9 782.160 1.50738  0.554+0.02  0.62+0.05  0.61+0.04
TUE2-W -3 (2H) MR C3188009 802.1 215412 1.44769 0944022  03720.06  0.3420.03
. C110861 7457  186.966  1.248 11 1.52420.03  1.6240.05  0.86%0.08
2,4, 5-= F1 H gk C13623115 1006.6 382314 1.56803  2.44+0.15  1.61+0.09  3.3940.23
MMl Nl C62759 748.4 188.209 1.22052  3.88+0.31 533+0.14  4.17£0.97
T AL ik C544401 1080.7 496.943 132592  0.96+0.13 1.620.05  1.1740.04
2,2,4,6,6-10 FF 5L B ki C13475826 985.7 357.117 134713 4114042  221+022  5.38+0.30
2-HAE TR C116530 847.3 241.405 146305  0.26%0.03  0.1740.01  0.49%+0.05
i 628739 876.6  259.902 1.24495  2.1940.01 1.9540.02  2.5320.08
=X, E5C 2 ik 3033236 1109.7 550.503 137979  0.86%0.06  0.82=0.06  1.0540.07
Tk C142961 891.0  269.497 130040 17.284-0.13 18.24%0.14 15.56-0.22
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Figure 13 Cluster heat map of volatile compounds in coated tofu under different re-frying methods
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Figure 14 Meta-statistical analysis of volatile compounds in coated tofu under different re-frying methods
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Table 4 ROAVs of volatile compounds in coated tofu under different re-frying methods

2k BRI E Y B/ (mg-kg ") RoAY

DFP MP AFP

N 1= Jfi-3- 1 0.031 14.84 48.39 87.42
3-H -1 1 1.32 1.84 2.66

2-CL i 1.51 1.17 1.99 1.38

fiti 2% LRI 0.35 0.46 0.51 1.74
TR IE TR 0.015 24.00 30.00 41.33

TR BR 0.086 11.40 10.00 16.05

S AL T R R 1.6 1.78 1.41 1.10

R C T 15 0.12 0.12 0.08

(Z)-3-C 3 T TR Wi 0.5 2.50 2.58 2.10

(8)-(—)-FLiR LT 50 0.06 0.04 0.05

LR T W 58 0.03 0.03 0.02

H R 4% TR 0.27 1.26 1.33 1.26

[HEES L3 157 TR 0.35 1.17 0.60 0.57
3- T4 -2 0.8 2.31 1.68 1.38

3 il 0.16 12.38 14.50 12.13

2,3-% 0.3 4.23 5.23 4.10

6-H JLBE -3, 5- ) -2 -l 0.38 3.05 4.76 5.39

4-T- M 0.008 2 78.05 75.61 67.07

(28 (E,E)-2,4-5F I 0.8 0.31 0.38 0.16
2-H B2 s 0.25 8.24 5.08 6.44

(E)-PE-2-J 0.4 4.55 3.68 4.55

S 2,6- WP LK 0.263 3.04 4.45 5.25
it I a-F i 80 0.00 0.00 0.00
R 13 0.08 0.02 0.02

a-JR I 6 0.19 0.29 0.31

H M 0.065 75.38 89.38 43.69

FZES % 2 1.24 0.50 0.44 0.49
Jeb 2 N- IV fif§ e — Vi 0.025 213.20 155.20 166.80
2-HUHE TR 5.8 0.03 0.04 0.08
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