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Study on the processing technology of Lateolabrax japonicas dried fish floss
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ABSTRACT: Objective To optimize the processing technology of Lateolabrax japonicas dried fish floss.
Methods The fish floss was prepared with Lateolabrax japonicas as the raw material, and 3 key process parameters
of cooking time, initial frying time and fried crisp time were determined by texture, color difference and sensory
evaluation. On this basis, the results of single factor test and orthogonal test were analyzed with sensory evaluation as
an index, and the optimal formula of fish floss was obtained. The sensory evaluation results were verified by
electronic tongue and electronic nose detection. Results The best processing conditions for fish floss were 20 min
cooking time, 10 min initial frying time and 25 min fried crisp time. The order of ingredient factors that affect
sensory scores was salt addition>pea flour addition>white sugar addition, the quality of fish floss prepared with 2%
salt, 5% white sugar, and 8% pea flour was best. Conclusion Under certain process conditions, the salt addition has
a great influence on the sensory of Lateolabrax japonicas fish floss. This experiment results can provide a reference

for the industrial production of Lateolabrax japonicas fish floss products.
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Table 1 Orthogonal test of fish floss

) R (A )

r Afrih%  BOABMY%  CHIE%
1 1 3 4
2 2 5 6
3 3 7 8

134 A AE ENE

J A 5 = ) 3 A ASCXF T T e 1 BT AL R
(REJE | WERFATINE . #3k: P/36R; #ExK: 4 JF# (texture
profile analysis, TPA); MEXATEEE: 2.0 mm/s, J5RHE:
2.0 mm/s, MRJEHE: 5.0 mm/s; WAF: 75%; fibk Ji:
1.0 go BAFEMRER 3K, BEEIIME.
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Table 2 Sensory evaluation standard of fish floss

fitr A i W

&, Biays, AX%5F 81~100
TBewe, B Ays, it
BF 25% g 61~80
ERES GG G, B, T
. 0~60
HeiE
ESR s NI /N W i 1A 81~100
I 25%  SF4EEiAS, FEATROR 61~80
FYE /b, Pk 0~60
FWaliiE, J&EEF, TRk 81~100
TR AR, BEHEE T, A
RIS 25% 61~80

NN
FFURIR, TR, A ARk 0~60

FURLT, B ERE 81~100
MU 25% ER—, R BRI 61~80
FkZs, ek 0~60

1.3.6 % fe B A

HLF 4007 HERRFREL 40 g fAMFESL, FERK
1:5 (g:mL) Y EL B AZE IR, BiHRA S T 3000 r/min 25
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W& LR, HRE TR R E TR
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BT 5 M MEREFREL 5.00 g FAME S E T 15 mL
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FETIRE T 80~82 s BRI T abr. T &M 10 MEEES
FT RN R 3 R

%<3 PEN3.5 1R RE2EME5 R EME R FE

Table 3 PENS3.5 sensor array and its characteristics

Tl e (RS Y S PEREHIR
1 wiC X5 AT R
2 W5S MAEAMGRRE, REUER
3 w3C MEUK . ST R
4 W6S Xof G U e
5 Ws5C X e A i AR
6 WIS X HGE R 180
7 WIW XA R B
8 w2s X B R
9 W2W MRS ALY R
10 W3S X bk R

1.4 BB

RS Excel 2016 HEA74#AbT, 1BM SPSS 23 AT
ANOVA HLRZFK J5 22534 2 Ducan #:%3(P<0.05), Origin
2018 AT,

2 HRED

21 BMMIEHMRK
211 ARAMEM GMAE. EEBRAMGI A

ZE A AE R R O T o X, HIEE R ZE
b T BB B M DR A 0 ST R, A Ak A PR T R A
i B B SR R TR, W) — 28 B IR T B R 25 A 1 )
A BRSO R L T g
W, Wi 28 IR ) A B, 9 5 £ DA R R ) 3 Bl K S
) A B KA IR, WA K SRR, HZEH
S 8 PR T 24 ) R A 3 K, 3K B AN e A £ DA 1% ST A
a2 R AR, JEMT RN T & AR R, £ 4R



3370 B il 2 A iR A I A 4

FH13E

ZEZ AL (AN E TSy . b R BRI . Inge 4 TR,
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Z i BT [ETAS [T s £ PR 2 AR TR B AN [R], AN T I s 7 £ PR 27 4
o0 TR BE A 2 SRR BE N [RD, A AR K A3 B RS TR
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B AR B A /N, WP SR, 26 B I 4 1 HL A R AP
BRIEER, 7575 20 min J5, BRVETE 2 TEBEE, R
S KB I I, R 18 18 AR AR, Kb A i 24
B 7K S (5 F A G BE AR 2818 T [, DRI 6% 20 min /E £
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W 5, AT R SRS T, BB S R BRI
BT PR 430 €822 1) A8 Ak U B 5K T e ) ) A B ) 2 2 1
R BE TR T R, X AT R R WD E R % Y SR 4K o B
AR EE, TR 0 ) 0 b A B RS S kD s
814 10 min B, # LRI AR B REAT, ABUR AT, b
B HUBCE P43t i o R R R ARk T RE Y TR L A F
VIR T2 RefH N LT K4y & T B, M)t )i
it 10 min BFZG I HH B, el A A M BE A v e A AR,
Wi 2 e, BOE SN R YR AF 10 min B,
hRNEF YK 75 R (B, TERPTRIY B2 5 4 e H IR
TH] R AE PN A R, S A v e B AR, ™ S e R
o WIRPRFIEIZE 10 min I, fRLFAEES LRI, RARCR
Bk, RMIERREE, BT R PIL AT E A 10 min.
2.1.3 WEREFEI AT SN, & EBRRME R

YO BR R F A IR R e A TR, o= A b KUK 9 56
B, S FRATEPERI R AN B B WIE | RN E
YA f B2 AR AT TR, T T 0 M AR Iy 1220,
POV 3 7%, b IR Ak 7] 5 0 #6008 190 7 R R0 A B2 1
FHOG, 3R B e 1 0 B B i) T e A ) SRR JB R ) A
Ko # 6 MIPERI AP E RSy . b K RFIEER . 40
£ 6 N, MANEE TS BRI S I 5E B AR T
ReROaS, b RO ERI AN SC T R A, 1T b RE R B
IOTRE (] A3 IS T S S BRI, WEREAEADBRE ] 2T 25 min
B ARSI AS 1) S8R 143 R0 60,22 1) A8 A6 T REBJE: X4 1D R R) 3
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F4 FENENEMREE. b REMKIZIENN=3)
Table 4 Effects of cooking time on the sensory, b* and texture of fish floss (n=3)

ZE A I ] /min B4 b’ TRz /g eRE /g
5 77.60+1.34° 28.52+0.42¢ 6788.06:648.67" 1271.89+470.15¢
10 80.30+1.11° 32.20+2.47° 5007.09+315.86™ 1414.17+299.35¢
15 80.53+1.63 36.28+0.41° 5659.88+:865.88" 2166.88+330.14°
20 84.18+2.08" 41.77+1.37° 4376.05+357.22° 4536.05+388.56"
25 81.43£1.16° 42.10£0.89° 5061.16£218.58" 3279.47+382.42°
e FFIA R NG R 22 5 .35 (P<0.05), T,
%5 VPREMEHREE. b REMKNEMEN=3)
Table 5 Effects of the initial frying time on the sensory, b” and texture of fish floss (n=3)
1% B ] /min T4 45 b" /g JWa /g
5 79.05+1.15¢ 24.66+2.01° 8264.34+687.78" 1225.26+189.71°
10 83.10+0.72° 41.90+1.18° 5733.53+193.56° 5317.16+1190.70°
15 81.05+1.05° 43.85+1.89" 6166.36+1389.70™ 3177.77£190.17°
20 80.20+1.01° 48.94+0.85" 7320.82+608.51% 2499.65+139.37°
25 78.13+0.62° 52.74+4.01° 7902.13+144.85° 1414.18+515.57°
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WERES B X A IAERE . b R ERAIEIE(n=3)

Table 6 Effects of fried crisp time on the sensory, b” and texture of fish floss (n=3)

RP BRI ] /min T4 45 b* /g Ja s /g
10 77.95+1.17¢ 26.314£2.52° 3919.88+459.31¢ —
15 81.65+0.72° 33.07+3.96° 8926.75+290.83" —
20 82.23+1.01° 33.21+1.81° 6568.57+1367.17° —
25 84.55+1.64° 44.36+2.96° 5895.08+227.13% 3672.71+389.10
30 79.93+0.83° 43.54+2.21° 4797.87+1411.59% 2979.91+82.31

T —RR I,

B, WO R ERE A RN, MR dE T2 3, i
OB K BARLIGE . AP ERI[R]A F) 25 min B, @
PR g, FIREEEAIE, oA RS, TR,
FA b (EE B FUEE PP el . #8325 min J&, MAATFLR
FEAEM, DRSS, IR, BB R R
JE NG 3 1) 75 A T B DR A D R B (R i S i, 7 ok
S, BRAE CUBORE, R RAREAIN,  FLRE AR E
MiZeid 25 min KPHRES ] Bt A R HGERS, FRVEE H, A5
R S8BT AP BRI ZE 25 min 5, FRABURDIR B 52,
TEMNBERAR, BRAG AW R M. BIUL, By RbBRe (A 78
25 min Bf Ao
22 SRR
22,1 #RAZREHH

BB 1%, 2%. 3%, 4%. 5%)dE T
FIRH;, ZIEIRAIE R S%EHRE IR A, dshnht
2% e, TSR 3% T P4 bl 2 B
ik M E—FSURNE B . RIE S SE MBI TH 5, &
iR B2 AN RTINS, XA B
—FE B, B TR AR T i — E B XUBR AT, iR B B
JEPURE . PUAALITERPS S, EERRINEN 1%~3%10 [
AR T PR, WIEEL 3%, B E S5
i o Al e R A B8 1 R A AR . DR R e R IR
TR 1%~3%3E1 7 1E 38 105

W2 f BEAS 1 AU, A 8 PR ) S v A T
ANSE S 8 A FE, 2o DA SR 1R R0 4 55 £ PR Y
AW ERIR, BT s RAF A S AR, 2L (bR
(1%, 3%. 5%. 7%. 9%)UEf7 B R R Ien, & A
3%~7%35 FE PN, Bl FIRD R AU I 3G K, s (R R
FREPEAr BT, 3T AR DB I S 8 e PR R WA s/
P, FUBELE A B k0 il 1 B b 5 & A S i i BT, ik T
RN YNy I P L TV RS o /0 = N T T A )
I 3%, AN AT BT TR, BLITRRR T R R 2T,
AT AE 2 o5 fa DA B AR ok, TR T AR i Rk, TR B
WEERD T L R Ak, 5 5t PUOR S5 — 2, 52 A AL B
FARERO, R e TR I N 3%~7%0E T 1E 3G

BEELBPRLEE /DN, MY BULE WA, oAb A 2 A
it 5 1 ERE, HL B OOR T B A5G, R A2 v i
R o< /i i1 a1 AN TSR ) O N L A R R VN D )
BN TSR, WAL T AR, Y LAE SRR I (2%
4%. 6%. 8%. 10%)iF47T N ZI I, KA IEE
PEABE A B S R S IR SE B R NI, YT SN
K 4%~8% M, B S T A B AT (B A . T A
IR SR, BERSMmEIMamEk, 0450 Rk
R P A R DR, R A T, R BRACER Ay . B
PEREFETE SRR 4%~8% 1 T IE AR .
222 ERRELE RSN

7 Rty ta AL AR IESSIRER 5 R . thak 7
W ZE AT AT, S R B T B R R R RS >
YiE SIS > ARSI, R EEhusina xRk s
B R, RGBSR, AW mER N 5
PHTAT FIE AL G ABLCs, B 2% B Eh . 5% HE. 8%
B TR A Y AN E I B . AT IESS R, R AE
4 AB,C; HIER RN A LS —F, EISL5 5 k-F
WA NIAEA G o it —H U B ECR A BT A 5 3 R
PRIGFZIM, PR FIRERR(0 5, BRI HE) 5 1E A8 5
HIATTHRFEH . BTFRRIFRE.

xR7T EXRKER
Table 7 Orthogonal test results

5 A% B/% C/% =5 REWS 5
1 1 1 1 1 80.20+1.23¢
2 1 2 2 2 82.20+1.62°
3 1 3 3 3 83.80+1.62°
4 2 1 2 3 85.00+1.05°
5 2 2 3 1 90.80+1.55%
6 2 3 1 2 81.50+1.18°
7 3 1 3 2 79.30+1.16°
8 3 2 1 3 81.80+1.69°
9 3 3 2 1 80.10+1.52¢
K, 82.07 81.50 81.17 83.70
K 85.77 84.93 82.43 81.00
Ks 80.40 81.80 84.63 83.53
R 537 3.43 3.47 2.70
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ISP T 6 ML IERER R B, ST AR Ah B
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B, Bk, Rk B R AR L, EAEXTES; B LI
Her 5 SERRE RN, 6 amr Rk, vREEH
TR S X PN BRI — e WSS 1E .

1 B 5 R TS 1
Fig.1 Radar chart of fish floss taste

FH LT 5 E TR 10 Rtk kb ek |
b TERREIRR . ORHRR . EERR . FEME . BREEUREE T
F R (principal component analysis, PCA), LL%—
TR R AR . B RO AR, HESTET 2 A AL
a3 2E R R VN WS Y A e R e s U R i
TR AT LI 2, FRr 1 M TTERR R 61.94%, 42
TR N 26.30%, REITTHRA N 88.24% H KT 85%, it
MR 1.2 DS TREMEE, TR Bt b ke i i
IAEE.. HE 2 vTRIE R, Fra e s i o4 K o
SRS B XA B e, A NI 2 BB A
R, UL T AR AR 1 b IX AN [) £ b 22 8] 4 22 591)
R AR B8 L AR G b oA X SR, 6T 7 v A —
SE AR
232 wFEHENSM

FL, 7 S G T 38 o AN [ £ S 2 o 7 4 T A o S (4
M A ) I R B AR AR, H AN [ e A R S T A g
WEAEAR A R B 3 St £ f0 BB S A R T A
o & 3 a1, WIC 58 e . W5S A8 L& . Wic
BIs, WeS AfkWy. W5C EhEkilads . WIS R,

W2S 5 25 5 0 I 28 Rl W3S KA e 2 42 S g i 7 {2 11
HASEN K, 18 BH AN 7] Ak B (%) T3t €0 0 40 A 452 % MR AR A0
FERZE . BRI WIS BRI A R LT
WA, ME WIW Bifb P W2 W A HLEE AL 9 1% kA
AR R, R O S R A R, 1 R R X
FAHEBR A S5 B I .

4 -
%
2_
g ;
S A
S 0 ZE&
3) 8
~ 8
af ¢ 8
2
_4 1 1 1 1 il
-6 -4 -2 0 2 4 6

PC1 (61.94%)

B2 fARFERL T PCA &
Fig.2 PCA chart of fish floss samples by electronic tongue
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Ww2w

W18

ES N R A R =B N &
Fig.3 Radar chart of fish floss smell

(&1 4 Sy i oy e 0 AR i L 5 SR PCA BT IR, 2K
3 1V RS 2 BRI ZE TR 87.72% H KT 85%,
FW] 2 A F R O A REE SRR S RIS B Al 4 T
A, 10 FIAS ) Ab B AR S e R RPRE S A B A X SR A, U
B[R —#F S B S AR E M A A o [T, R [R] b B
FE AR A3, Ul B FRARE S ZE XU E 22 S, g
FEARGE X A3 AN [7] Fey T 5 £ £0 WA i
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PC2 (27.74% )
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a % '4 5
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]
9 9
2+ L . 5
2 a2 13
1 1 1 1
-6 -4 -2 0 2 4

PC1 (59.98% )

Kl 4 SEMERRE T HR PCA 20474

Fig.4 PCA analysis of fish floss samples by electronic nose
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ACHIFFEE I B 828 RV O S fAR e (T

C2&AF R ZE W] 20 min, BILBIFE] 10 min, SHFER ]
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AR AR, KA R IE FE S I Lfe T A i e

7, WiELL 2%

S%ETRPHE . 8% 5 5 A il 45 1) Vit 11

RN R o [RIIXJECE PR 2 R A DL T A

T
B b

PEFTEGUE, IR R A A 2 ] B DA IR AR £ A

o AR 4 R R PR A R A B i — B,

ity g pn A RS
SE
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