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Table 1 Sensory evaluation standard of fried fish cake
16545 Index PE4MFRifE Score criteria J3ME Score
F A MR ISR G5, AR Golden color of fried foods, uniform 9~10
?@#&E~7§?mi¢ﬁ‘ﬂ: M4 B 008, (O BE RS 5], 47 /MR 1 BE Golden color of fried foods , moderately uniform, small 7g
R white spots
Color WA I KE B Y A T R, (AU RIS 8 KL BE Slightly golden color of fried foods, slightly uniform, g
large white spots
F T 5 A A ¥ 3% No golden color of fried foods 0~3
FUA M S, B SUME Z2R1 Aroma of fried foods , harmony and soft 9~10
QUS FUA M R AR, B IR RSIR Aroma of fried foods, moderately harmony and light 7~8
Odor B R E S, FSRERM 2R Aroma of fried foods, slightly harmony 4~6
TCiKEE 7S No aroma of fried foods 0~3
BEWRA , FRAGEK MR EEDS , O ARF Strongly mellow taste, delicious aftertaste 9~10
R BEGREAIE , AR LE A5 1k Moderately mellow taste and aftertaste 7~8
Taste WEVR SR AT [Hl 4 Slightly taste and aftertaste 4~6
TEM N 25 T $EAZ Y, TGl Unacceptable taste,no aftertaste 0~3
JEH 5] TEA I FEASH Wi B (6 —E Uniform texture , no pores, regular shape , uniform cut surface 9~10
FH A 5] R TR AR B A #5044 4 Moderately uniform texture, few pores, moderately regular 78
s shape, slightly variegated cut surface
Tissue A A) R L TR Wi A 22 4% 5 Slightly uniform texture ,many pores , slightly regular shape, g
moderately variegated cut surface
TR A] R L JEASHN Wi A 5 £ 4% & No uniform texture, full pores, no regular shape, variegated 03
cut surface
ELAT I KR S 18 SMBRIN B Strongly crispy outside and elastic inside taste of fried foods 9~10
[ ELA PR i TR, ST BRIEIER A5 , N 2 4 Moderately crispy outside and elastic inside taste of fried g
Mouth feel foods
FLAT KRB S Y TR, AP SE BRI B 22 , N sPE 4 2% Slightly crispy outside and elastic inside taste of fried foods 4~6
T KEED G 1018, AhSE TCRRIEIER , N 3P EAR 22 No crispy outside and elastic inside taste of fried foods 0~3

1.6 BEHNE

6,22 A R P4 30 min, bR A BOREIE
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Y DR H S R 20 B RUFE £ 0F v o B
KR 2 e WIE Y 3 BN YT, R DF4 5055 1%
445y, 3545 10 mm X 10 mm X 15 mm A9 74, 7 il
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KA b, E I P/36R 4k 78 TPA BT #4721k
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VU 2 % T e A i A B O IEC A7) 0.01~0.25 pg/mL
BRI, 22 bR o I 20 1 53T o
1.9 HIFEAE
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Table 2 Chroma of fish cake under different air frying conditions

HBAL Part W FE/°C Temperature B[] /min Time L a b"

4 71.2342.62bc —3.824-0.19d 11.644-1.04cd

Lo 6 68.53-1.43de —3.804-0.10d 16.644-1.03bc
8 69.27-0.13cd —4.0740.02d 15.1340.36bed

10 65.60-1.411gh —3.344-0.27cd 15.984-0.70bc

4 72.93221.40b —3.364-0.23cd 10.31420.69d

ShE 180 6 64.962.461gh —3.814-0.20d 14.094-1.25¢d
Surface 8 67.65--2.30def —3.5940.22d 14.734-1.63cd
10 64.46--1.56gh —2.354:0.82hc 19.924-1.61ab

4 77.261.62a —3.284-0.15cd 10.7541.04d
200 6 66.1641.20¢fg —3.2740.23cd 15.0744.82bed
8 63.56--1.84gh —1.064+1.93a 16.53410.81bc

10 62.994-2.71gh —1.3241.42ab 21.424-1.78a

74.86--2.05bc —2.784-0.16hc 6.80-£0.20c

160 6 75.80-£0.74b —2.654-0.05ab 6.94-£0.42bc

8 73.51-1.88¢ —2.7240.07b 7.24--0.40bc

10 74.821.42bc —2.7140.24b 7.4140.60abc

4 75.2740.63bc —2.864-0.17he 7.96£1.09ab

)= 180 6 76.614-1.73bc —3.000.15¢ 7.50+ 1.44abc
Internal 8 75.38-0.96bc —2.85+0.17hc 6.85+0.38hc
10 75.61-20.90be —2.8040.16hc 7.53+0.20abc

4 78.1341.04a —2.40+0.13a 7.254-0.40bc

200 6 74.94--0.72bc —2.764-0.20bc 7.12£0.54bc

8 75.66-£1.12b —2.8474-0.24hc 8.42+0.86a

10 75.12--1.96bc —2.62£0.25ab 7.72-1.23abe

H: FARF/NG 8RR 22 57 8.3 (P<<0.05) . T, Note: Different letters at the same column indicate significant differences (P <<
0.05).The same as below.
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Fig.2 Moisture content of the internal(A) and surface(B) of fish cake under different frying conditions
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B3 FAEZSEHZETEHNERE A GREMB) . HEEC AR D)
Fig.3 Hardness(A), springiness(B), cohesiveness(C) and chewiness(D)
of fish cakes fried under different frying conditions
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Fig.4 MDA content under different frying conditions
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Fig.5 The index correlation coefficients heat map of fried flavored fish cake
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Table 3 Quality comparison of traditional frying and air frying fish cake

KA/ Y% RE W i/ %% i Nt/
G e Moisture content Oil content Chroma (pg/g)
Frying condition S B N b . . b Malondialdehyde
L
Internal Surface Internal Surface “ content
Bk
P f?i{ﬂﬂ}i’!’ 73.04+ 53.80+ 1.24+ 12.17+ 74.79+ —2.02+ 6.42+ 1.46+
Traditional frying fish cake .
o . 0.39b 0.85b 0.06a 0.15a 0.45a 0.09a 0.44a 0.02a
(180 °C,5 min)
235 PR
Air f::ir?k::fhjcakc 80.98+ 79.90+ 0.95+ 5.19+ 63.56+ —1.06+ 16.53+ 1.03+
e 0.06a 0.06a 0.18a 0.38b 1.84b 1.93b 1.08b 0.01b

(200 °C,8 min)
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Optimization of air-frying process for fried flavored fish cake

LIU Yueru, LU Suo, YIN Tao, DU Hongying, HU Yang, XIONG Shanbai, .LIU Ru

College of Food Science and Technology, Huazhong Agricultural University/National R & D Branch
Center for Conventional Freshwater Fish Processing( Wuhan) , Wuhan 430070, China

Abstract In order to optimized the air frying condition of fried flavored fish cake, the samples were
prepared by air frying, and the quality changes of fried flavored fish cakes were investigated under different
frying temperature (160 °C, 180 ‘C and 200 ‘C) and time (4 min, 6 min, 8 min and 10 min).With the in-
crease of frying temperature and the extension of frying time, the L° value significantly decreased, the
a and b values significantly increased and the surface of fish cakes obtain gold color.In the range of 160 “C
to 180 “C, the sensory quality of fish cakes gradually increased with the extension of frying time , while the
sensory quality of fish cakes increased and then decreased at 200 °C.Under frying temperature at 200 ‘C and
fried for 8 min, the appearance of fish cake fried by air frying was similar to fried fish cake by deep-frying,
which endowed fish cakes with flavor and texture of fried food.In addition, the moisture content of fish cake
significantly decreased, the hardness and chewiness of fish cakes increased and the degree of lipid oxidation
deepened with the extension of frying time at 200 °C, which led to the decrease of product quality. Com-
pared with the traditional fried fish cakes, the fish cakes fried by air frying at 200 °C for 8 min had unique
fried flavor and color, and the fat content and malondialdehyde content were lower than traditional fried
food.

Keywords air frying; fried flavored ; fish cake; process optimization; sensory evaluation
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