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ETRMHEFRETNI ARG &E R T ZMNL

X EY, B, REE, xgar, AgX”
(1L EER R EREEM TR, M Ei 361021;
2 KB KRBT, BRI K AN THE AR R 50,
BRI IE S AR E S eie =, W HIT 361013;
3EITEY B, g EIT 361023)

TE: MuWNfsE. 25F8, USSR E, FEKAHFSGREN, FETH~ &
M, TSR THNER, FAXBEATG TG, XA KERFRE. Ha
HHE ABHHREEN RN, FIRAEEZ ERMEN R F ST EHE MRy,
W ERRBZIT A KA EHTRN. ERER, ABEAHSE R RAEBRE TS
B 3% BRH 2% ZRFEMR 1% BT ESRK), REXBELAENEMNE 35%. K
BAEE 10h. K EEIRE 35°C, RIMABAGETHREIFNHESHN 7970 0 AHARELT
HTHEMBFNREEG TN T E, T ABAMAHRER T MABELAE, XK
REEFE R RET — W E L RE.

KA B AUR T KB EMBRFEITNE, TR

FETES: 0159; TS 254.4 XEkFRERD: A

I 202K J7 8 (Takifugu obscurus) g P9 ¥ fifi B K4, ORI SRR Y LBl 44.13%~
(Tetraodontidae) 7 J7 i J& i (0 25, 3222 73 A A6 3K 49.80%, @ TEIEMEILRE A,
FE e ORI BRI AV R, BT DRSS 47 it fe 32, HUA M S AR E N
TR A S o HLFIE . B SR Y R 2 % NG, [RIE S fa il (DHA . EPA) R
SECHY 3 B AN FITRABEA R ELBRASTBU(T rub- gy o o g o SR 32 K O He
ripes) BONUAEIRAUR  FORBIRGRFAHE, 25 7t s e
SR 3 FSRIBT . HOKS HLE FURRL S
Wi AR 525, R s 15 PUETTBERNASIICE, A4 SCREE PIe, (UH
(15.65%+0.95%), B (5 JJLIA L T 79.13 2/100.00 g~ 1RSI,
83.19 g/100.00 g (T-T5)™ . 2 i s o 4% 77 il L AR, A T R I 0 0 Az )
A R Z R R iR I BR (PUFA) & & A 0.52%, E AR Z 2B e . AR LR, %18
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s P9 S S B R A o )t 2 7 1) 3 i X Ak
AW R R TR A M HFLRR I . K R AR
WA ZMaEAW, WEKEFF (Micrococcaceae) 1Y
HWHERE B (Staphylococcus) # WT KB M .
HEKEESILRE N EfFmFR T, RSHA
pH MBI 3Z RIS, 6 & B R 20 1) e )
FEAREIARRE R, B2 R TS i UK
1 JR R 1, 250 JE Y Jo 3 A4 S 8 2 o TR R B TR
P IEEVE (0 TR G & BRI AT LA ] e ik
WUEMRAE R BAE, RN IREL . WRSERER |
YR R E SR R R B e & =,

MIMAFRE EEERRE . KRRy . PR . S 57
P ISR i o

e TAE SRR I, A& E S
BOMIME B S, MERFERRI AR, &%F
N Tk RO AL A DG 1Y SE PR [R) REAR T B4
O R AT, BRI R A S RAL BB N
1 5 M RSB P 7 o ) AR A R B — R B T
P R PR S X B T 2R O
(SR v, R T A T
g3, RIS T EEIEAN 38 A 22 A ER O A R
LA BIEIATIEE , B 2 VP FEMARE R
PA] I FHASOR 02 2 5 DE A 125 B A5 3 5 Sy 2 0L T
MR TTIERE S

AHEFE AR SR 7l R S5k, I SonE 3k ie
(Pediococcus pentosaceus). T4 FLFFH (Lactoba-
cillus plantarum). A Wi % BK # (Staphylococcus
xylosus) YER R BER], R IIEE 25 G PPN 14
SERRMECTT , 382 1 2 R 1% A B AR AR AT
ek, BT R & I fili 0 iz S AL B KA .

1 MESIHE

1.1 w57

M5 23R B Y s A A i 2 K A BRA F o
7R AP (CICC 22227 b A BR T . CICC 21803
I FLITFH# . CICC 21445 AWEF A BR ) K A
B T B P v A O A B P . TR N
RO 25 AR A BR A . SR, wed
B ERGBR AR . AR, RV A
BRA T, FERE, IR RS A RA R . MRS
MR . MRS BUIEREFRdE | EIRN IR
BREIRRFRE, TR EAEYEARGRAR.

1.2 NFE5EE
BSAB201 H KV (fEEFEL M), BS124S
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AT KT (PR EFE L2 RT). VT-840K-U i it
TAES OB ER RN L RS SEARFRA A,
GIS4DWS (= JE K i 4 (2B ZEALWAY), 5810R
AR B0 HL (P2 E eppendorf), SHKE6000-8CE
I T & il % R (3€ [E] Thermo Scientific), BSP-
100 A= AR5 R (i FR S A FRA R BRI 7 48
J7)o BGZ-140 HLIAE KT 146 (i R Sk A
BN F BES 74T ) o SZ-18 /NI i HEAL (N
JEAE S HLAE AT BRAS 7). HWS-28 HiL #VE R K7
By (L —tER 2R A PR A E]) . IMS-25 T 4L
UKHL (i AT F R AR A BRA Fl). DW-86L388A
SERGBIRER IR AEAR (F B /K R A 2 A PR D) o
BCD-569W % ji & ¥k VK 4 (T = 74 1] F). FE28
pH i1 (it METTLER TOLEDO).

1.3 &l i &

DISCHE R BREA . R FLAT A . ACHH A 4 B A
h R ER, 4% BRI K AL SR LA A 45, H
T B AR AR AR 552 s 5, A PR R e %
F%, PR RAASTEVE R BRI RE SR P YK 3R
12 he $EFRESHRIG, FVEITEORBEE BRI E 2
10" CFU/mL, #MEFEEWAEMLIL 11 1IREGW
BIJE, B 4 °C UKFERE DY, 4 60 R i i 4 4L
WM EVER 10% ., FEHE 4% ., #4 3%. B
HER 2% . HEW 3%, NAEEMAIGIEREC T .

5 207Ky Bl S R SR SR RV UE, 4°C T
Tk A, REAM T IRIME RS ZBEN, St
3 min HHIRAIS), WG, BAEEERAT
35°C KW 8 he KMELEH G R B = 75
A mHEA TN, SeflR 45 °C k1 h, P
& 95 °C m#A 30 min, SR HVKKGER A, i
A 4 °CFfif 12 h £ MY AWEoT S i f b4
VEN DA A S5 5 R s ) S0 (e PR, JF
Fi H ] % Jo o W A 6 A 3 A ) T R 1 S 56 3h )
e IS B A AR AT
14 RAEMBZFESETFNERCERNANE

AR mERLRE LR EMHEE %
RS I 2 AR R BT & L (2.0%. 2.5%. 3.0%.
3.5%. 4.0%) W& 0 &R IEHmARN
FFE L (0.5%. 1.0%. 1.5%. 2.0%. 2.5%) &
L DR B mE A AR FREH (6%,
8%. 10%. 12%) (L ZIER, FHARMIRHS &
AAE BSR4 AR IR AR o

BMBFREANES 10 ST
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Y, HAEMBREITFMEE N Ll AN X & EE G BB R 25 G PP A i A . B A
PIRE AT IRCE PR, BB TEMARIE LR 1. B EVE A B B AU N
1 BREIENE
Tab.1 Sensory evaluation rules

b e R It —f s
indicator excellent good middle common bad

I FURSRRGE, AR, ARCF DURES, MAERRLEE,  VEEEZE, AMRERURL, HUROEHME, IRMRE FUREE, ERFT
texture FHIE T FF
Rk BA KRR E., Wk BARRREE, W REEEWRER, WA REBEWER, WET BEHZMERER,
flavour  FMAL, TARAEL  FABK, TARAWE K& TARAK %, AREES% A 5k
(22 P si e, GEs] BEssH, BERHRS BEeNsRa, Bk BieKkA, MoRE,  BERE, BEEK
colour W, MEANS JERE N
HEURE HALWER, THER HALWER, HO8 HASWECRNEE, A ARG, A7 HARESHnE, A%
tissue 7L, YIS ANSFL, DI By R, YImCFRE,  RdL, UImAEE, B R, YIEAFE, 2
appearance ks EIS GARIRA AL G E

AR B VA B o B R AR D E 18 #2 EXERKFRI

U={ & (u)), WK (), BOF (), HLVRE
(ug)}; BEVHEIFERE =, ’, P, —#%,
£, AR LB O, KR @S 4180R
TR B b B I M, AT DO
I E N 4={0.20, 0.40, 0.20, 0.20},

Y& US|V ER— RO, Z5677H
A5 RAE Y LS HABHI C R FE R 5 & ain A R
WES A TR, BAARAKXTRIER y=R-4",
KA IERZ RIS AT LBt
R FH B TR Z e 48 S B AR IR AL & T 9 2 i it
(1% 2%. 3%. 4%. 5%); KBEtE] (8, 12, 16,
20, 24, 28, 32, 36, 40. 44 F148 h); KA
(25. 35. 45 fl155°C),

W10 g £k, A B REE TS
55 1 Ll N RN R eI B A0 R AT R TR, Rk
B A LR 1, AR R LR SR L, DA
BEE VRS MEM e bR, R Lo 3% IEACH (3% 2),
FIUHIE AR I BT A A B LR . AR
[B) . AL (W B e A A1

1.6 BT

EHIERZ B BT 1TV 3.1 LU GraphPad prism
8.02 F AT Bt o H

1.5
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Ry, =

Tab.2 Orthogonal of factors and levels design

% factor

JKF
level

EMEQAY%  KEEREB)M KB E(C)PC
inoculation amount fermentation time fermentation temperature
1 2.5 10 30
2 3.0 12 35
3 35 14 40
2 4R

21 EMIHFEREST

B BRI B R E I Se e a5 2R, 19
HABLWIOC R R A WP HIAR (R 3). R R BRI &K
SFERE VR E PR T2 v vy 5 vk v i
Bl B HER A A e R 3 AR 14 AN
A AR (£ 4).

FERD 1R TR E PR EFRICA 2 N, 1EFE
RAY 1N, dwFEPhm2 A, BB s A, it
PR 0N H LRI NBER LB 25 N8
10 A, SRIBOMIRE M R, 25 147, [RIFE, FEdh 1 X0
R P ALGURAS BRVE P 3 AR R
Ry 55247 55347 55 44T, MR A RS
ORI AR RS R, B

0.2
0.5
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0.1 03 03 0.1 02 0.1 0.0 0.1 05 0.3
R.—J 04 06 00 00 00 R.—1 0307 00 00 00
5 0.0 02 0.5 03 0.0 6 0.0 05 0.0 05 0.0
0.1 02 0.2 05 0.0 0.0 02 0.1 06 0.1
02 0.0 02 0.6 0.0 0.1 0.1 04 04 0.0
R.—J 02 06 02 00 00 R.—J 0503 02 00 00
7 0.0 04 0.2 04 0.0 8 0.0 02 0.5 03 0.0
0.0 03 02 05 0.0 00 0.1 0.1 0.8 0.0
0.3 04 02 00 0.1 02 02 03 0.1 02
Ro—) 05 05 00 00 00 R._J 04 06 00 00 00
? 0.0 02 04 04 0.0 10 0.0 02 04 04 0.0
00 04 04 02 0.0 00 0.5 0.1 04 0.0
02 0.1 0.5 02 0.0 0.1 0.5 04 0.0 0.0
R —J 00 05 04 01 00 R, _J 0502 01 02 00
1 0.0 0.0 0.5 05 0.0 12 0.0 0.0 0.2 08 0.0
00 0.0 04 0.1 0.5 0.0 0.1 03 0.6 0.0
03 0.7 0.0 0.0 0.0 0.5 02 0.1 02 0.0
Rz d 07 01 01 01 00 R..—J 0505 00 00 00
13 00 0.1 02 0.7 0.0 14 0.0 0.1 02 05 02
00 02 0.8 0.0 0.0 02 0.1 0.7 0.0 0.0
PECR o 455 SR 5 A R PR 2% 4 i O A A5 B 25 B VTN, LASE—4L 1) .
02 0.1 02 0.5 0.0
4 _) 05 05 00 00 00 (.
N=Ri-4=4 00 03 06 02 00 (0.20,0.40,0.20, 0.20)
0.1 03 0.1 04 0.1

A7, ¥,.,=0.2x0.204+0.5%0.40+0.0x0.20+ 0.1x0.20=
0.26, LIHZHERTIS ¥, ,=0.32, Y,5=0.18, ¥;,=0.22,
Y, = (0.26, 0.18, 0.28, 0.28,
Ys = (0.140.42, 0.04, 0.32, 0.08),
Ys = (0.22, 0.20, 0.28, 0.30,
Y10 = (0.20, 0.42, 0.16, 0.18, 0.04),
Y12 = (0.22, 0.20, 0.22, 0.36, 0.00),

0.02), [F]FH.
0.00),

0.00),

Y15=0.02, FHILATTEE] ¥,=(0.26,

Y; = (0.28, 0.34, 0.26, 0.12, 0.00),
Y7 = (0.12, 0.38, 0.20, 0.30, 0.00)),
Yo = (0.26, 0.40, 0.20, 0.12, 0.02),
Y1, = (0.04, 0.12, 0.44, 0.20, 0.10),
Y13 = (0.34, 0.24, 0.24, 0.18, 0.00),

0.32, 0.18, 0.22,

Y14 = (0.34, 0.28, 0.20, 0.14, 0.04)

FHERE PEI ARG BN (100 43). AT (80
43). HEE (60 47). — ] (40 43). 25 (20 43), H
PEM 4 % K= (100, 80, 60, 40, 20), ¥fJH 4
GERFEN S Lt AR R E RS (8 4).

MR E PPN S5 SRS AR R A TS &
EIFEUSINGE 3% . S HER NG 2%, SR EHR
BINE 10%., BE M A5 4050008 78.00, 75.20
H174.80.,

22 RBFMERRERXBBRETNG

Xof R T AP B0 DR 28 S R i R A T R ALY
[, %W 36 h R, k& Bt s s
PO SR TR 36 h 453, R ILIA 1, K2, &3,
R BRI R E VP s o 66.40, K R[] g
B fc hy 63.80, & T T BE IR T 43 B e

https://www.china-fishery.cn

64.40, EFEEFH B A SRS KB
WEWREME 3%, KB 120, ZEREE
35°C, N IEACIREG K IERE
2.3 AEEEHIERREMRL

TERRPR R SC g B AT s e et R
PR 2 WA N AR B S i (A) . K EERT
[ (B). AMEREE (C) X 3 MR Z X BCH EAN 45 R
FISE M, 43 3K, MR 2.5%.
3.0% 1 3.5%, A& WERTE 10, 12 F1 14 h, KRR
B£30 . 35 F140°C, DL L% I S s
o, MR E A PR A TR G R 9 RN R
PERSEI A, LUBE T I B 548, e K
T T 2550 IEASREREs R IR 5,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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R3 BEHXAR

BATHE

Tab.3 Fuzzy relational comprehensive evaluation set

& JELS JENES HIEAVINAN
FE il texture flavour colour tissue appearance
sample . . . .
e R koE M R xR R P k= o R Ly R %
1 2 2 5 0 5 5 0 0 0 0 2 6 2 0 1 3 1 4 1
2 2 0 2 6 0 5 2 3 0 0 0 2 4 4 0 1 3 2 4 0
3 3 2 4 1 0 5 5 0 0 0 0 2 8 0 0 1 3 1 5 0
4 1 2 4 0 2 8 0 0 0 0 2 7 1 0 1 2 2 5 0
5 1 3 1 2 4 6 0 0 0 0 2 5 3 0 1 2 2 5 0
6 1 0 1 5 3 3 7 0 0 0 0 5 0 5 0 0 2 1 6 1
7 2 0 2 6 0 2 6 2 0 0 0 4 2 4 0 0 3 2 5 0
8 1 4 4 0 5 3 2 0 0 0 2 5 3 0 0 1 1 8 0
9 3 4 2 0 1 5 5 0 0 0 0 2 4 4 0 0 4 4 2 0
10 2 2 3 1 2 4 6 0 0 0 0 2 4 4 0 0 5 1 4 0
11 2 5 2 0 0 5 4 1 0 0 0 5 5 0 0 0 4 1 5
12 1 5 4 0 0 5 2 1 2 0 0 0 2 8 0 0 1 3 6 0
13 3 7 0 0 0 7 1 1 0 0 1 2 7 0 0 2 8 0 0
14 5 2 1 2 0 5 5 0 0 0 0 1 2 5 2 2 1 7 0 0
*4 BREENER 100
Tab.4 Results of the sensory evaluation
kL vk DB e &K 8
% WRY% EN i OO =3
number glucose dietary salt  potato starch Y N
score Bk 2
content content content ::E o)
1 |72}
1 2.0 2.0 10 71.60 # 5
2 2.5 2.0 10 68.40
3 3.0 2.0 10 78.00
4 3.5 2.0 10 70.00
5 4.0 2.0 10 70.40 B /%
6 3.0 0.5 10 52.88 inoculation amount
7 3.0 10 10 66.40 E1 RE&RHLABIEMEREITNER
8 3.0 1.5 10 66.80 Fig. 1 Results of sensory evaluation for incubation
? 30 20 10 7520 amount in fermented pufferfish sausage
10 3.0 2.5 10 64.72
1" 3.0 20 6 50.00 SRR BB kAR A B R AR 25 /ML, R BRI
12 3.0 2.0 8 65.60 () 55 TR Ul BE A 25 SR DA S . A B AR A R o
13 30 20 10 74.80 kEHRGE, R T 2% M 3.5%. &
14 30 2.0 12 74.80 TSR] 10 h, A EERE 35 Co XHECE PEM 25 5 1Y)

HRAE 1E A2 1050 EOUL 53 M 45 SR AT LAAS AT, 427
W k) R 2.5% B F SR AR, BVEVE I
5. (66.50+59.60+56.80)/3, [AFEIERN & 1Y k, A
ky F3ERb AR 3.0% 1 3.5% (IECE PR 45, R1A

R E K7 2: 2 E /) sponsored by China Society of Fisheries

M EW R RAER/NIE , B A BRI ] >4
FofE > R
24 BRFEABIZHRMGRIE

e MR dpe A A I 2 PF A A e A, 29 UK
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100 . BN 79.70 43 . XFREH L EEREE N 0 °C, H:
o | RANF LR, URTTAN 7250 4. 5

«g 10 XERREALAI G . IR 1 01 RS20 3

&g 60

R @

55 % 3 iR

5 30
20 Wk PR PR U R AT FURRIA L
" BRET . B EAIBEAEE 60, AR 2010 4EF R T

8§ 12 16 20 24 28 32 36

JIEI T /h
fermentation time
B2 %E&hLERERETNER
Fig. 2 Results of sensory evaluation for

fermentation time in fermented pufferfish sausage

100 -
90 |
80 |
@g 70
K3 60
B S0t
{mg 40 +
32 30}
20
10 |
0 "
25 35 45 55
RKIERE/°C

fermentation temperature
B3 kBahpiBRERETNER
Fig. 3 Results of sensory evaluation for the

fermentation temperature in fermented pufferfish sausage

RS ABMERIZHEHMUERKEER
Tab.5 Results of orthogonal experiment for

fermented pufferfish sausage technology optimization

gy EFIR(A)% KEEME(BYh KEHREL(C)C EE FA/5)

inoculation fermentation  fermentation sensory

sequence - mount time temperature score
1 1(2.5) 1(10) 1(30) 66.50+4.32
2 1(2.5) 2(12) 2(35) 59.60+8.80
3 1(2.5) 3(14) 3 (40) 56.80+12.01
4 2(3.0) 1(10) 2(30) 59.10£15.35
5 2(3.0) 2(12) 3(35) 65.50+8.69
6 2(3.0) 3(14) 1(30) 61.90+10.94
7 3(3.5) 1(10) 3(35) 62.30+9.96
8 3(3.5) 2(12) 1(30) 57.50+14.54
9 3(3.5) 3(14) 2(30) 68.00+13.31
ky 60.967 62.633 61.967
ky 62.167 60.867 62.233
ks 62.600 62.233 61.533
R 1.633 1.766 0.700

https://www.china-fishery.cn

AR R AT AT T 6 ol A TR R 44 BR ) R 9% U
BaAE, A pob ek . AP ELA R . AR
25 BRI AT T s i TR e, REAR
Wi ARk T P24 iR R 2 o 30 4F
L, AWFFER SO B ERTE . M FLAFE . RbE
HIRIERTAAE N R, il 28 eI i £ gy o i o

AR, AR RE AR W RR R 10 )5
AT LK i R 6 38 J5 W i R ER , AF pH (E BRI
BT WA R Eh 9 o0 i B NO, - [t 7 2 1 3 4
b S RE A% T R LR B A 7 A i i R AL
AL EAE I am E AR, X R 2 & i 1 XL
1 e AT R = T |1 o N = N o3 1 =g a9
RIS 2 W] o J B0 R e 2 | S R 5 e R
FIE A >, WA B M N B R B,
R DRIt o3 8 i R 9] 42 P o 2 BR
AT RE SR T B 56 At i R s P IV A R 8 1) 2 B B
WAL, SRS WEEITE (L. sakei). 25 ZLFF
B (L. curvatus) FIIHEFLER E (L. pentosus) BIIR &
REEFIGWER I, 25 B E LT T EREA
PR . R R i 1, R H IR R, 2
T IR G W A BN MR e RS R b e . 1
JHe FUE e ) AR R A2 3 A . R, EHE G
R EEFIACRT LA g Mo A= i AR K B0, b
REREACAN IR . WAHRRER . B A AL A 5%
AR RBACH Y0 &, B nyae etk
LRI AT REPERY

Kopermsub 55> i FHEh K M (.8, FEA I
KK 5 K 5 15 31 22 [E 19 1% 48 &k I fa i) & plaa-
som, A WFFE N BR A 168 rRNA 3 5 ) 3 A
G 0 55 e T o 8 v A4 TR R R ) A, 25 AR
WoR, TEREE 6 A~ H B4 E FREGE B i K (312
Py, K124 A BT EREZFEEA BT R R, R
W] (2% 578 /)N, JEEBETA ] (Firmicutes) FIZSJE 14 17)
(Proteobacteria) &A™ & Fit Fi v Y - SRS
KA GC-MS Rl HAE &R o, e fs 2] 9 fid
FENRRASE, AHRNE T HARLEEY
Narezushi 4T & Ak HE T A1 8 B 25+ 1 B 2R

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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EhRRE )T, KM S HRILIR A R K EFLIE
TER FR 3P A K BBV B DPPH A& A& T, 78
KRR, Al SR B R Y B [ A B ) A
2 % T 1o R R (R o P XU 145 RS D7 1R 4 4 A
FHATIFSE, R GC-MS 7E 5 4SS [R)f4 & B[]
MHEATREIN, AR T 7 K S6 MRS,
DL S J1{E (OVA) AR I8 T 18 12 Ff X £ 2%
KR sk 2 ) EAR R F A Y, e s
iR 328 C15~C26, ANEFIARIIER (UFA) A X &
Ik 67.23%Y, JE SR 9T A ] fili £ fig 3 ] 3
I EEPROL R A s Al . HA 2 T O 7 i AU
i JOT TR B D552 1) 25 TR J 4460

4 25

AR GT LARE SO Dyt ok 2L JEORE, LASOWE A
PRV . M FLRTF R . AW A BR A O R R,
ST T RO BCA LR A VR R AT R PR B T
Be, KBRS DU RRHEC 77 R A AR A
B 3%, BEHINEINE 2%, S8 ZEmRnE
10% (35 09 03 it 3 50),  doc B & W 2% A0 Ol B2 b it
3.5%. KMWERf[E] 10 h, AR 35 °C, BE S
} 79.70 43 o

(& 7 WA A U 52 B v A2 B Al 22 )
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Optimization of pufferfish sausage fermentation process based on
fuzzy mathematics sensory evaluation

LIU Yu'?, CHEN Xiaoting?, WU Jingna®, LIU Zhiyu>, ZHOU Changyi "

(1. College of Ocean Food and Biological Engineering, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province,
Fisheries Research Institute of Fujian,

National Research and Development Center for Marine Fish Processing, Xiamen 361013, China;
3. Xiamen Medical College, Xiamen 361023, China)

Abstract: Pufferfish meat is delicious, nutritious and mostly cooked fresh. In order to prolong the shelf life and
enrich pufferfish products, Takifugu obscurus was used as raw material in this study to develop a type of puffer-
fish sausage. Pediococcus pentosaceus, Lactobacillus plantarum and Staphylococcus xylosus were used as fer-
menting agents fermentation conditions were optimized by orthogonal experimental design, and the formula was
determined by single factor experiment and fuzzy mathematics comprehensive evaluation. The results showed that
the optimal supplementary ingredients compoln conclusion glucose 3%, edible salt 2% and potato starch 10%, and
the optimal fermentation conditions were inoculation amount 3.5%, fermentation time 10 h and fermentation tem-
perature 35 °C. The sensory evaluation score of the optimal fermentation conditions was 79.70. In conclusion, a
comprehensive sensory evaluation method based on fuzzy mathematics was established, and the optimal formula
and fermentation conditions for fermented pufferfish sausage were determined, which provided a theoretical basis

for the development of fermented pufferfish products.
Key words: Takifugu obscurus; ferment; fuzzy mathematical evaluation; process optimization
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