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Optimization of technological parameters of expanding the fish maw
by gas puffing method
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(1. School of Tourism and Cuisine, Yangzhou University, Yangzhou 225127, China; 2. Jiangsu Provincial Key Laboratory of
Culture and Tourism for Cooking and Nutrition, Nanjing 211100, China)

ABSTRACT: Objective To optimize the technological parameters of expanding the fish maw by gas puffing
method. Methods Using dried fish maw as raw materials, the method of gas puffing of fish maw was studied by
single factor experiment and orthogonal experiment, and its main nutritional components, rehydration and physical
and chemical indexes were detected. Results The optimal process conditions of fish maw by gas puffing were as
follows: First roasting at upper heat 90°C and lower heat 100°C for 30 min, then roasting at upper heat 225°C and
lower heat 230°C for 2.0 min. The influence degree of each factor on the effects of fish maw by gas puffing was as
follows: The baking temperature in the second stage, the baking temperature in the first stage, the baking time in the
first stage and second stage. The best rehydration conditions of fish maw by gas puffing were as follows: Rehydration
at 15°C for 35 min. The rehydrated fish maw was uniform and complete in appearance, strong in flavor, free of white
spots and good in elasticity. The main nutritional content of the fish maw after different puffing methods was
measured, and the content of crude protein of the gas-puffed fish maw, crude fat and gray was 75.94%, 0.53% and
0.23%, respectively. Conclusion The method of gas puffing is simple and convenient to operate, and its effect is

more advantageous than that of the method of traditional expansion. The sensory quality of fish maw is better and the
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nutritional value is higher.

KEY WORDS: fish maw; gas puffing method; technological parameter; orthogonal experiment; rehydration condition
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Table 1 Levels of Lo(3*) test factors in the expansion of fish maw by gas puffing

5
IR A B C D
551 W B 45 1 B B i i) ) /min 55 2 B B T R 45 2 [y B i i) 7] /min
1 2k 80°C. Tk 90°C 20 2k 220°C, Tk 225°C 1.0
2 [k 90°C. 2k 100°C 25 [k 225°C. T~k 230°C 1.5
3 2k 100°C, Tk 110°C 30 sk 230°C, Tk 235°C 2.0
*2 BRSBUAKLEEITFSEN BT 2Eht, ME ARAREE KR T EE . [FRRES
Table 2 Detailed rules for sensory scoring of expanding the WAk A0 S ORIRIRAL e a7 A He ity
fish maw by gas puffing - #/: ” i - N #kt o -
—— — 1.3.8 AJEfb & praE L o 3 K Jonl
T IR il K] GB 5009.228— 2016 13 i 2 4 5k £
WAL, T 21~30 75 AR LA I E ) M E Ak 5 it 0 7 & b IR A
M
2H(3,,Od;r;; " A S, KA 11~20 (total volatile basic nitrogen, TVB-N)& & .
A L fa it AR, R4 GB/T 5009.6—2016 (&%
2] 5, LB ~. — v > il 22 S T2
o " A 2130 SIEFRRE L5 RIS I E ) RIS, R GB/T
(30 49) IR, SR R 11~20 5009.227—2016 (&b A EGARIE £k hid E AL
(PR, S B 0~10 SE ) IE UL, #M GB 5009.229—2016 (frfhii4:
F OB, oIk 16~20 Rl ZbRHE bl FPIRR I I E ) DN HERR Y, HELENE 60 d.
[=} Ik [ o
ﬁ’;‘;gi)j FokbEn, TSk 615 14 HIE4LIE
R G, A 5k 0~5 % Microsoft Excel 2016 X ILai i #t4TAB IS, A
SKIGT I, A R 16~20 11 SPSS 22.0 AT EHE 73 Hr, R Origin 8.0 #l Grahad
G i 0 gET4
T AL A 6-15 Prism 8.0 BATE
KA TR oA R, JE B 0~5 2 GRE545H
13.7 A4 & B KB 21 BRREAZRKESERESH
BRIt it, 20E 100 g A5Gy, FIFRANER 211 1 WEEAR E A G IR B 6 vk
TRIN A K M, FEHR A RK R ST, A S — SO T, B 1 B BUE R

)R B TE] R AR BT T it PR T SRR 4 T RS K AR i A T B RO, IR AR L 3.
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Table 3 Effects of baking temperature in stage 1 on puffing quality of fish maw (n=10)

e 1 s 1o IR E P E 4

1 BB ABTL A ot o BT s
2k 70°C, Tk 80°C 20.5+1.4" 20.2+1.8° 10.3£1.3° 14.4+2.1° 65.4+2.3°
2k 80°C. Tk 90°C 28.3+0.5° 25.6+1.2° 14.20.7° 18.0+1.1° 86.1+1.0°
F2k 90°C. F:k 100°C 23.2+1.2° 23.5£1.3% 15.0£1.5° 14.8+1.0° 76.5+1.5°
2k 100°C, Tk 110°C 19.0£2.4 22.3£1.8" 17.6£1.1° 13.4+1.6° 72.3+2.3°
bk 110°C, Tk 120°C 17.240.8¢ 16.0+1.9¢ 15.5+1.6™ 10.4+1.2° 59.143.4°

T SV EARNG SRR 40 22 5 .25 (P<0.05), R IAl.
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it AR SR 2 B B2 AR 1 31 T PRI PO Rk, Y
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25, 30 min M AE@EE . AR, SREESE IR E 2
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B ENES, it 230°CHPECE AT .
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ASTRI SR oA £ A i 1 s, IR 2 R L3 6.

A2 6 AT, 57 2 BB HEHE Y 2.0 min i, faf
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fafit 2 B A S, AR E . 56 2 BB
FEHIEHE] 1.0, 1.5, 2.0 min FMREAE O Fbk . SRS
05 T TG 25 R (P>0.05), HIRE IR, A AR
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FEFRHERIRE, 5074 H = a5 R
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Table 4 Effects of baking time in stage 1 on puffing quality of fish maw (n=10)
£ IR B RE /43
55 1 By B il i (] /min ‘ : :
LB LRz Tk L1225 B

20 20.4+0.9° 23.6£1.1° 13.4+1.8° 16.0+1.5° 73.4+2.1°
25 23.8+1.9° 24.241.6° 15.3+1.1% 16.8+1.8° 80.1+3.8°
30 27.441.3° 26.042.0° 16.2+1.8" 17.6+1.4° 87.242.3°
35 20.5+1.6° 20.2+1.9° 18.4+2 4° 11.8+1.7° 70.9+3.9°
40 19.0+1.7° 16.6+0.8° 16.4+2.0% 10.2+1.6° 62.242.8°

=5 F2MEEFIREX&BLRENZNN=10)

Table 5 Effects of baking temperature in stage 2 on puffing quality of fish maw (n=10)
iR B VEE /5
55 2 BBl oC ‘ : :
EEEAY | % U L8 By

Ik 220°C, Tk 225°C 20.4+1.9% 23.0+1.3° 12.6+1.5% 15.8+0.6™ 71.8+2.5°
2k 225°C, Tk 230°C 26.0+1.6% 25.3£1.7% 15.2+1.4% 16.6+1.3 83.1+2.8"
2k 230°C, Tk 235°C 22.8+1.6" 27.6£1.6" 17.0+0.8° 17.2+1.4° 84.6+2.4°
2k 235°C, Tk 240°C 18.3+1.5% 21.6+2.6™ 14.0+2.7%% 14.6+1.1° 68.5+1.9°
2k 240°C. Tk 245°C 16.3£2.5¢ 19.2+1.9¢ 10.8+2.1¢ 12.0£1.1° 58.3+3.1°
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Table 6 Effects of baking time in stage 2 on puffing quality of fish maw (n=10)
i 1B PR
55 2 B BO#E ) ] /min . - -

FAEEAY | JLRES EUR P S¥ix
1.0 19.0+1.6% 23.6x1.1% 15.3+0.7% 16.0£1.0° 73.942.1°
1.5 24.2+1.3% 25.542.1° 16.2+1.1° 18.8+1.9° 84.7+2.3"
2.0 26.6+1.7° 26.4+1.1° 16.7£1.7° 17.241.6° 86.9+3.6"
2.5 21.84+2.5% 21.242.6" 14.8+2.2% 13.4+1.1° 71.243.8°
3.0 17.6+2.1¢ 19.9+1.9° 12.6+2.1° 10.4+1.8° 60.5+3.2°

®7 BHSBHKE LE)REERS (=10
Table 7 Results and analysis of Ly(3*) test of expanding the
fish maw by gas puffing (n=10)

v K T
s A°C  B/min  CPC  D/min WA/
1 3 2 1 2 74.1£0.9
2 1 3 3 2 77.0£1.2%
3 2 3 1 3 79.2+1.9°
4 3 1 3 3 80.0+1.3°
5 2 1 2 2 84.9+1.5°
6 2 2 3 1 75.8+1.4°
7 1 1 1 1 70.0+1.2¢
8 1 2 2 3 78.2+1.1¢
9 3 3 2 1 82.3+1.6°
K; 75.1° 783" 74.4° 76.0°
K, 80.0°  76.0° 81.8° 78.7°
Ks 78.8°  79.5° 77.6° 79.1°
R 49 3.5 7.4 3.1
M C>A>B>D
K A B; C, D;
A C,A,B;D;

AR 7, I KAEHTATHL, & RR S KPR
FhEER . FE, AT AR 2E R (EM KNS, B
R>Ra>Rp>Rp. M, HE C Mtk 2sdmk, ATAHIE 2 BB
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Fig.1 Determination results of main nutritional components in fish

maw by different puffing methods (n=3)
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B AER K 5&HR 15 °CIK IR /K 35 min.
242 TEBAT EFTIF R E F KR

WRERAL Tt A S i . SRR ks . i
WAL TRE AL, SRS ILATE 10 cCRIK P &, Xt
CATE K H AT HA S, 25 LR 2,

|

HAES K

AL willgieik o SRk

2 o

"
o

R

S
3

._.
)
R8BL

R

X
X

EEIES/5y
R

._.
o
B

R

3
R

W
R

&

%
X

PE

AR

T

&2 TR AL i A g ) S K4 U8 (n=10)
Fig.2 Comparison of rehydration of fish maw obtained by different
puffing methods (n=10)
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e e
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Fig.3 Changes of TVB-N content of gas-puffed fish maw (n=3)

f R 3 AIAL, Sk & fal e 0~60 d () TVB-N 7%
AL 2.25~18.53 mg/100 g. &% GB 10136— 2015
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Fig.4 Changes of peroxide values and acid value of gas-puffed fish
maw at room temperature (nN=3)

& 4 AT, S Ak 2 AR (S R AN B I A7
R IE] (A S TR W T K HAFE 2 IR 0~60 d, B
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JEFEHR 0.26 mg/g F| 0.58 mg/g, ZEEHFE GB 10146—
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