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Study on the process of crispy cake with shredded squid stuffing and its flavor

changes during baking
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Abstract: A novel baking product called crispy cake with shredded squid stuffing was developed by using
squid as stuffing material. Using single factor and orthogonal experiment, combining with color, hardness and
sensory evaluation, the effect of different substitution of white granulated sugar, palm oil and egg liquid on
crispy layer quality was studied and flavor component changes during baking process was studied by vacuum
assisted flavor evaporation-solid phase micro extraction ( VAFE-SPME ) with electronic nose. The results
showed that when low gluten flour content was counted as 100% , the crispy layer composed of 10% sugar,
35% palm oil and 25% egg liquid could contribute to the optimal recipe with fine texture and color. The
quality and hardness declined along with the decrease of water content during baking. A total of 65 volatile
flavor compounds were identified during the baking process including thirteen kinds of alcohols , sixteen kinds
of aldehydes, seven kinds of ketones, six kinds of heterocyclic compounds and twenty-three kinds of others.
Alcohols and aldehydes were the main flavor compounds during baking. With the increase of baking time , the

total content of alcohols declined gradually, aldehydes increased first and then declined and the content of

ketones changed slightly.
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Table 2 The sensory evaluation
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Table 3  The orthogonal experimental results with

sensory score of crispy layer as indicator

Table 6 Variance analysis results with

hardness as indicator
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The volatile flavor compounds change trend during baking
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A 0.55+0.32  0.40+0.46  1.15+0.30  1.06+0.09  1.12+0.58
i 1.19£0.80  0.47+0.14  1.56+0.93  1.41+0.17 ND
(E,E) —2,4 — & W5 0.15+0.08  0.18+0.13  0.16+0.05  0.10+0.02  0.18 +0.06
KW ND ND ND 0.34+0.03  0.40 +0.12
M (E) -2 - 4 0.59+0.37  0.12+0.05  0.63+0.54  0.55+0.35 ND
T 1.69+£0.88  0.48+0.08  1.63x1.16 0.8+0.33  0.39+0.27
T i 0.07 £0.04  0.04+0.02  0.07+0.02  0.04+0.00  0.04+0.01
(E,E) 2,6 - - 0.06+0.04  0.26+0.06  0.11+0.11  0.02+0.00  0.04 +0.00
PSS 0.26+0.19  0.31+0.48  0.31+0.31  0.08+0.01  0.08 +0.04
A 0.53+0.25  0.35+0.08  0.42+0.13  0.32+0.02  0.24 +0.27
4‘&;??_@?& - 0.09+0.06  0.06£0.02  0.27x0.15  0.34£0.08  0.50 +0.20
(E,E) —2,4 — 5 " Ji5HE 0.62+0.52  2.17+0.51  7.39+2.16  6.64+0.51  7.39 +2.94
2 — b 0.08+0.07  0.03+0.03  0.14+0.05  0.12+0.02  0.18 +0.10
2 — P 0.09+0.02  0.18+0.03  0.26+0.06  0.21+0.01  0.26 +0.03
ik 2,3 -3¢ 0.15+0.06  0.26+0.07  0.34+0.10  0.25+0.01  0.25+0.07
6 — HIAL -5 - Bl -2 — il 0.77£0.27  0.62+0.13  0.51+0.14  0.29+0.01  0.18 +0.05
- -2 - 0.33+0.12  0.29+0.22  0.55+0.34  0.50+0.05  0.49 +0.18
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Yk
5} [&]/ min
23 & s
2 LAEE/EA 0 5 10 15 20
iy ] 0.05+0.03 0.02 +0.01 ND ND ND
6,10 - W3 - 59—
W45 —2 — i 0.06+0.03  0.05+0.03 0.11+0.05  0.07+0.01  0.05+0.04

2,6—X,Y<],1 _:q:l%a%) - 2s

SO M - 1.4 - —H 0.05 +£0.03 0.06 £0.04 0.09 £0.02 0.06 £0.01 0.09 £0.03

DS ND ND ND ND 0.05 +0.04

6 — —FAEL -k ND ND ND 0.74+0.25  1.65%0.50

S - ek ND ND ND ND 1.72 £0.61

AR ozt -6 - A - g ND ND ND ND 0.38 +0. 13

3-2.3-25 - Lk ND ND 0.29+0.06  0.18£0.01  0.25+0.08

2- 2335 - —HpE ND ND ND 0.15+0.01  0.16 +0.08

1,2 - HEM(l-5TH)E  0.01£0.00  0.01£0.00  0.03 =0.01 0.01+0.01  0.02+0.01
AR — HiR — T lig ND ND 0.01 +0.01 ND ND
-3 -3-(1-H3ZI) - 0.04£0.02 ND ND ND ND
% 0.11 £0.06 ND ND ND ND

- AR - W 0.11+0.10  0.09 £0.03 0.11 £0.05 0.06+0.01  0.07 £0.04

I 0.48+0.18  0.53+0.12  0.41 +0.05 0.30+0.01  0.27 +0.06

2,2,8 - ZHIFES ND 0.11 £0.06 0.10 £0.04 0.07£0.03  0.12+0.11

3 -2 -2-HE13 008 0.21+0.08  0.20+0.06  0.40 +0.11 0.31+0.01  0.36+0.10
FA 0.26 +0.11 0.29 +0.03 0.46 +0.09 ND ND

2 - R 205 0.05+0.02  0.14+0.18  0.06+0.02  0.04+0.01  0.61 +0.82

T+ —kt ND ND ND ND 0.04 £0.00

W3 4 - 2wt -1 - WIERC I 0.06+0.03  0.04+0.00  0.04+0.01  0.02+0.00  0.03 £0.00

(Z) - 3-+"4 ND 0.18+0.18  0.17+0.08  0.10+0.01  0.10=0.05

s 0.52+0.58  0.46 £0.43 1.22£0.63  0.8420.20 0.97 £0.43

2,6,11 - =HI3 - ND 0.02+0.00  0.04%0.02  0.05+0.02  0.08 =0.03

THI 75 i 0.71£0.40  0.42+0.11 0.75+0.39  0.50£0.11  0.36 +0.23

1-+=4 0.22+0.14  0.20+0.17 1.09+0.32  0.95+0.11  1.05£0.45

+ =% 0.10+0.03  0.13 £0.01 0.20+0.07  0.15+0.02  0.12+0.07
2,3,5,8 - PUHHHL — 280 0.05+0.04  0.02=0.01 0.05+0.04  0.02£0.00 ND

2,6,10 - =HI3 -+ 0.08+0.05  0.07 =0.01 0.14+0.05  0.10£0.02  0.12£0.06

(E) =3 - 1pusi ND 0.03 £0.01 0.08+0.03  0.04+0.01 0.060.00

T ke 0.16 £0.10 0.03 +0.01 0.17 £0.03 0.14+0.01  0.12+0.06
ANy 0.02 +0.01 0.06 +0.07 0.02 +0.00 0.01 £0.00 ND

E ND Fon ARk

(. TEBEFRA I O BRI R b B E -2, AR A A i R R
4 — 3% I TR G IR IR WA At TR, Xk £ 4 9
RS T 7 A 31 XU T 7 R 1
HETF RIS |- T+ T K, i T BE 77 76 T B ta A SC I A 4 SIE A S s TR Vg ek 5 T 55
2 FERRRE RN B, TR D ki e SRR - RE SRR AL IR ERDE
SO D kT S S NS AR R I, TR SR 2 A PR A R RS s 3o e XL
o5 b TAERE R A b S R R HE b % ARRHEAT TS, S5 R R : LUIRAR DR T
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