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Tab. 1 Levels of factors for orthogonal experiment L, (3*)
o H # Factor
Number A ﬁﬁ/g B ?ﬁ?*ﬁ/g C g/ g

Surimi Starch Fat

1 58.0 4.0 10.0

2 60.0 6.0 12.0

3 62.0 8.0 14.0

1.2.4  BERem R E PR A 1 mm/s, 28 RUAE & J5 B Y

R M 5t R R A R £ PR AR o B R SR AR R AR
MR B RN Z — o MUKATHORE v 215 B f A R
H, FERA, VDK 25 mm x20 mm (EAR x &
FE) BB ke B, BOR DI ST, Ot
FEZE R T TX - PLUS J5obay {3000 5 4607 Fr) 5 JE o
JE o B B BIERIE SRSk PO, 5SS HEA TR SE SR,

50% , &IN5 go FrTS R R EE — -0
(B R RGBT, 2R DT8R 55 X 1 P 8 DR B 5y 18
W R, #E S W 5 O 1 DB 9 R 55 DRy R B 1
T,
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Tab.2 The standard of sensory evaluation criteria of the Nemipterus virgatus fish sausage

=] P bR E1R43/100 43
Test items Score standard Sensory score
A ERIRERFIER S, R, R sE Rk 0-~9
Wik (25) NELR G RIER, o B, R R R 1R 10 ~15
Taste NELIER B A IR JER , O PR, IR O 16 ~20
WELVRE TER R IER, Tok B, ORI IeF 21 ~25
EEENESUS 0~9
Bk (25) TR, RIS 10 ~15
Smell AR WA TR I 16 ~20
HIREEWR 21 ~25
KA, 6% 0~9
B (25) wHe, e 10 ~15
Color and lustre W W G 16 ~20
W B, B 21 ~25
REBOCH A2, SR A3 20 B BRI KT &, Tt 0~9
i (25) REBOCH A2, R E, WA 7 2 R R 0, 5 22 10 ~15
Texture REEH , A/, BB S , Bl s IR sk i i, i 16 ~20
REDEH , B, BRSNS, T R BOK T, i 21 ~25

1.2.6  KBRIHT - 75 Hrik
W o o f B T R B BEAR R 30 ~ 40
min , (R H R o AN AR 0 IR B AR P-4

A

WPk AT WAk, B HERER 6 W,
SR WK 150 mL/min, A I A E]
100 s, VHEPeRtE . 200 s,
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2.1 1 ARPBEASIN G X 4 4 £ 7 5 JE 5 JBE A UK
EL A

TEZ: 25 DT M LB 2 Bl |, e 4
et RIT B INE N 12.0 g, JERBIEIN
BH6.0g, REEMWARMERS. 0g, Y
WINER 3.5 g, BRWHRINEN 2.0 g, WRAFNGH
&N 0.2 g, 1&G BESINE N 0.3 g, KEHIN
B 10.0 g, fEELL45.0 g, 50.0 g, 55.0 g,
60.0 g, 65.0 g WEAFIHATHM, BELRFEER
I e N RINE, g NE3. B,

x3 BEERMENEFREREEREERROZM
Tab.3 Effects of surimi addition on gel strength and sensory quality of fish sausage

%5 HEE/ g BERIRE/ g+ mm B PE/100 43
Number Surimi Gel strength Sensory score
1 45.0 1597.78 £95.12 66.63 +£1.11
2 50.0 1 663.84 +£158.24 67.50 £0.34
3 55.0 1719.48 +165.75 68.25 +0.53
4 60.0 1 760.56 £120.92 69.50 0. 66
5 65.0 1 760.91 £101.50 67.38 £0.92
. i W i, AR AR TGase RENSIETIR L
o @ 230 SRR I IS0 00 R
- - Tae iR AT REJE: ph T #ARE P B AR P TCase N8 17K
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-7 T8 KA AR, B M4 (PCl)
LT 0 1 2 5 4 5 6 REBTEMA (PC2) M E TR BN

55— F R AH(75.77%)
PC1(75.77%)

1 AEEEANEEHNBEFESH PCAE
Fig.1 PCA plot of PC1 against PC2 for fish sausage
with different surimi addition
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Tab.4 Effects of starch addition on gel strength and sensory quality of fish sausage

4> T/ g BEMEHRE/ g - mm BB 43/100 43
Number Starch Gel strength Sensory score
1 4.0 1156.34 +£178.31 70.11 £1.45
2 6.0 1656.34 £125.45 76.11 £3.26
3 8.0 1314.75 £67.50 68.33 +2.78
4 10.0 1265.47 £33.13 62.67 £3.34
5 12.0 1058.82 £202.24 60.78 £2.67
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2 AEEMBMEEGVEFESNH PCA
Fig.2 PCA plot of PC1 against PC2 for fish sausage
with different starch addition
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Tab.5 Effects of fat addition on gel strength and sensory quality of fish sausage

e Reli/g BERGRE/ g+ mm BB ES/100 43

Number Fat Gel strength Sensory score

1 8.0 1517.17 £156.47 62.67 £2.52

2 10.0 1 578.87 +102.94 67.83 £2.35

3 12.0 1 698.22 +147.69 76.83 £2.72

4 14.0 1 703.51 £127.06 71.27 £1.23

5 16.0 1 572.77 £85.48 68.00 £1.08
31 s LI, ELATWBIIEDH . 03 S A1, X
" @ U ROV IRy 12.0 g IF, 601 0 8 Y P ) B
g T B, VIR S SR BRI BT I, BB R

Se 8 B, TREHE T SRR .

g8 9 ] 3 A RS 7 A 2 B A
=5 -1 Sy RO TR S1.09% A 30.73%,
e ] SRLE] 81.82% . M5 [ VR N & 43 5 K 10.0
® 3{5 g 12.0 ¢ WIS BB TSI KB, B 5
) Hofb =R, BEHX 2 Rk 5 Hof =
% 3 5 3 3 e HMNEEH. SSERRTEERRE LRSS RS

55— E M4 (51.09%)
PC1(51.09%)

B3 AEEHRANEEBNEFENH PCAE
Fig.3 PCA plot of PC1 against PC2 for fish sausage
with different fat addition
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Xt T gl f AT R UL, BB TR
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Tab.6 Results of orthogonal experiment L, (3*)

411 A £ Factor BB RS
= 100 43
Number A B C D Sensory
ﬁﬁ/g ﬁ*ﬁ/g H‘éﬁﬁ/g g:?ﬁﬂ score
Surimi Starch Fat Empty column
1 58.0 4.0 10.0 1 69. 60
2 58.0 6.0 12.0 2 65. 60
3 58.0 8.0 14.0 3 56.50
4 60.0 4.0 12.0 3 73.00
5 60.0 6.0 14.0 1 64. 80
6 60.0 8.0 10.0 2 71.40
i 62.0 4.0 14.0 2 72.70
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£E6
FEES R
= Factor I ﬂiﬁ/
Y B 100 43
Number A B C D Sensory
@%/g ﬁé*ﬁ/g el g Z=5 score
Surimi Starch Fat Empty column
8 62.0 6.0 10.0 3 71.60
9 62.0 8.0 12.0 1 72. 60
K, 63.900 71.767 70.867 69. 000
K, 69.733 67.333 70.400 69. 000
K, 72.300 66. 833 64.667 67.033
WER 8.400 4.934 6.200 2.867
S ocfis
M A>C>B
egencing
a1 KA iy
Optimal combination BB
RT HTEDFWE
Tab. 7 Variance analysis of comprehensive score of fish sausage formula
2 SRR 2250 (SS) H H BE(df) ¥y (Ms) ¥ F
Factor Mean sum of deviations Freedom Mean variance *
A(AFEE) Surimi 111.176 2 55.588 0.176
B( &) Starch 44.242 2 22.121 0.070 Fy ps(2,2y = 19-00
C( 87 ) Fat 71.529 2 25.765 0.113 Foo12,2) =99.00
i%#2 Error 630.70 2 315.35
IR
e 857.647 8

Total variation
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g. g 10.0 g,
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4 EXHERULEERANBEFENH PCA
Fig.4 PCA plot of PC1 against PC2 for optimization
of fish sausage by orthogonal test
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Optimization of process formula of Nemipterus virgatus
fish sausage

YAN Guangyu', QIU Songlin', CHEN Xiaoting”, YU Lei'"
(1. Xiamen Ocean Vocational College, Xiamen 361102, China;
2. Key Laboratory of Cultivation and High — value Utilization of Marine Organisms in Fujian Province,

Fisheries Research Institute of Fujian, Xiamen 361013, China)

Abstract; Because of the delicate meat quality, rich protein content, as well as the good elasticity and
whiteness of fish meat, Nemipterus virgatus is one of the main raw materials for processing surimi and surimi
products. In order to obtain the N. virgatus fish sausage with good quality and flavor, the process formula of
N. virgatus fish sausage were oplimized according to the three main factors; surimi, starch and fat by single
factor and orthogonal test, combined with modern flavor evaluation technology ( electronic nose technology) ,
taking the sensory evaluation and gel sirength value as an index. The resulis showed that when surimi, starch
and fat were added at 62.0 g, 4.0 g and 10. 0 g, respectively, the overall score of gel strength and sensory
evaluation was the highest. The best formula for the N. wirgatus fish sausage were as follows: 62.0 g surimi,
4.0 g starch, 10.0 g fat, 3.5 g sugar, 2.0 g salt, 5.0 g soybean protein, 0.2 g monosodium glutamate,
0.3 gl & g, and 10. 0 g water. The fish sausage made by this process had good quality, good flavor and
taste. The present study could provide some reference value for the development of new low fat fish sausage.

Key words: Nemipterus virgatus fish sausage; electronic nose; sensory evaluation; gel strength



