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Abstract: The effects of air frying with rapid air circulation on the quality of lightly pre-fried Zhoushan hairtail were
studied. The oil content and sensory properties of hairtail after pre-frying at 160, 170, and 180 ‘C for 20, 40, and 60 s were
determined. The results revealed that hairtail pre-fried at 170 “C for 20 s had a relatively low oil content (8.25%) and the highest
sensory score. Following this step, pre-fried hairtail was air-fried at 190 C for 12, 16, and 20 min, and the sensory properties,
texture, color difference, moisture content, water activity, free amino acid content, and microstructure were determined. The
moisture content and water activity decreased as air-frying time increased. The redness and yellowness values increased, and
brightness decreased obviously. The content of free amino acids rose significantly (P<0.05). Hematoxylin and Eosin staining
revealed that longer air frying times lead to larger gaps between muscle fibers, muscle fiber breakage, and a significant
decline in muscle fiber integrity. The highest sensory scores were obtained at 16 min of air frying. The hairtail had a golden
color, good elasticity (0.68 mm) and hardness (791.67 g), and intact and compact muscle fibers. In conclusion, based on the
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above findings and the sensory evaluation results, pre-frying hairtail at 170 C for 20 s followed by air frying at 190 C for

16 min is recommended. This study can provide insights into different heat treatment methods for hairtail.
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Table 1 Sensory evaluation criteria

A H e FN
ReZ2aE, RBHEY 1~4
e Fedhix, 54 5
(104)

REZHREE, ¥E, ghHE 8~10
BN, RERIE, S AR 4
(ﬁi{;) BREEE, B, AT AR 5~7
Bk BEE, Sh R R 8~10
GEARNR, A ARILMER 4
IV SRR, A RAOIAR IR 5T
o Bk RAR, Kk Bgek e Aok 8~10

134 KoE

:%HSGBsmwzssﬂn6m]'ﬁﬂ<\&ﬁﬂx@;e
IKIIEFE
135 AERE

Pk 10 B AR E UMM g 8
wE S N HBIRE e/ N, Rk EEE. i,
KR FUE, AT IR S MR AT 4, &R
PRV ARt K 73 B 2.

*2 BEITEMIRL

Table 2 Sensory evaluation criteria
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Fig.1 Effect of different frying temperatures and time on
the oil content of the hairtail
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Table 3 Effect of different frying temperatures and time on

the sensory characteristics of the hairtail

E 3G &F (104) Jd (104) Rk (10 4)
20s  8.41+0.64° 7.14%038"  6.57+0.53°
160°C 40s  847+0.60° 7.57+0.53"  6.86+0.69
60s  844+0.70° 7.71+0.76"  7.13%0.39°
o 205 8694058  0.14+069°  9.00+058
170 C 40s  8.66+0.51"°  9.00+0.58"  8.86+0.65
60s 876+0.92°  8.14%0.69"  8.14+0.69°
o 205 893+061° 7.294076%  7.06+020°
180°C 40s  9.00*0.58"  6.86+0.69" 6.71%0.49"
60s  9.07+0.61° 671049  6.29+0.49"
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Fig.2 Temperature change of the air fryer during frying
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Table 4 Influence of different frying conditions on the color

of lightly prefabricated hairtail
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Fig.6 HE staining map of muscle tissue of low-oil

prefabricated hairtail under different frying conditions
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R 5 RIS SR EH &R e #nm
Table 5 Effect of different frying conditions on the texture characteristics of lightly prefabricated hairtail

Ft B b F 3 ik Y3 JRAb 1 =g
190 C 12min  859.39+44.15"  0.72+0.02° 0.71+0.02° 386.49+20.71°  61485%51.75"  1.43+0.07"
190 C 16 min ~ 791.67+2523"  0.68+0.02° 0.68+0.02° 33870 £10.16°  533.76+31.53"  1.14+0.07°
190 ‘C 20 min ~ 706.41 £39.65°  0.67*0.02°  0.67+0.01°  304.11+17.66°  465.43+4225"  1.01*0.06"
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THEEMTR; BEREED S LB A%

B 1 ARHENUVARIE R A KR B I E R
* 6 TNENEHISENBERSIHEREEER

(LFEIT) BM&E (mg/g)

Table 6 Content of free amino acids (dry basis) in lightly

prefabricated hairtail under different frying conditions (mg/g)

HBRLBK 190 °C 12min 190 'C 16 min 190 'C 20 min
RAR® Asp 028+0.01° 031+0.01°  4.81+0.07"
B Ser  2.57+0.01°  3.36+0.03"  6.58*0.04"
FRE Thr  1.60+0.01° 2.25+0.02° 6.42+0.15
SEBGlu  338+0.05"  235+0.04  11.70 £0.13°"
A Gly  2.88+0.01°  230%0.01°  4.57+0.04
AR Ala  7.86+0.01°  8.02+0.04° 14.56+0.03"
HEBE Val  324+0.01° 4.54+0.03"  8.23+0.05
A Cys  0.04£0.01°  0.02+0.00°  0.13 £0.03"
ERM Met  1.10£0.03°  1.47%0.02°  5.01+0.04"
FRAH e  2.05+0.02° 3.07£0.04°  6.77 0.06"
TR Leu  3.92%0.02° 586+0.02° 12.41+0.06"
BEEBL Tyr  0.72+0.04  1.00£0.05°  3.47+0.11°
KARIL Phe 0.04%0.01°  0.06+0.03"  0.72+0.05°
HAE Lys 3091 +0.01° 26.55+0.04° 44.33+0.01°
40 2B His — — —
FEB Arg 0.01£0.00°0  0.01 £0.00°  0.31=0.01°
M EEL Pro  235%0.05°  3.65+0.03"  9.49+0.03"
&= 62.96+0.16° 64.81£0.22" 139.52+0.72"
Z: RAAARRRANINEFHEATEAREMEER

(P<<0.05),

e 1 E SRR B AR R A B,

TEARILAE SR, Bk, Snk™, DR b U R 2
AN B AR 2 38 Kt LR 1 AN R Asp AT Glu
R AT R EER o Dty R TR EH R R = SRR
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FERRAK, ikt t, DLETR SRR & & K T8k
RAEEMR . FHREIEIR 5w R = SRR I &5 B X B M i
AR K 1T R 35 3 T (P<<0.05), ik LR 1N &
RN 20 min (16.51 mg/g)>12 min (3.66 mg/g)
>16 min (2.66 mg/g). SFREIERHTAAR T R
e, 1 IR A T S R OR PR R R . AR
SR W] A I AR Gk, HHER 6 H LLE
3 ol K ) 2% 11 B R R IR T ) Y R R AR R
EEI N 60%, 2 WA P4 28 IR FHORS 22 Ry iy £ PR A {8
TR, 27 BRTIR, eI [a) 20k 4y # 0 6 JiE
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Fig.7 Content of flavored amino acids (dry basis) in lightly
prefabricated hairtail under different frying conditions (mg/g)
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