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) WL, AN AT BRI BB . miTi g LA
{14 /1t BV R £ ) DR 22 SR i TR B R
ALK ol B — A R ke SR, o o A R T R
FEOM SR KRS AT, [E I
PR T Tk A, BB, 7ERE A T AR
B I B, F 4 pH . 7K 73156 J3 R0 B ik 2
S SRS R R A B TR PE R, T A AR R AR
MR DASR B, W DLEORS f g Ah L . KUk | R
5 E IR DL KR B R R . R A A
AR A 4 B S EAT R AL B, 3l A R
5 E RS HRE b pH (EL A 2 5.5, K 0 iE EE
(Aw) T % 0.90, RHHEZHH 5 100 C. 30 min
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14 2% T 9 58, 0 e X 4 6 J3E % AR [A] 1 ] Y
FEAE, REOE A OR 7 I E ah B RAFIARET
AR 1B A O N I, WESE TR AR
JBE R R AT A B T SO M £ A R
SRR R DL DR P A A B S, T R
PR TE T2, R e B EORY £R G o BT B A
RE S sl xR . REEE ., &
PR L RE 5 I ) S5 SC B T A S M b o,
SEREIARE T, BEA R R R A A5

R R S RS RES

1.1 #MR5E&

LB FH i ff (Ctenopharyngodon idella), 3 ,
R (3.00+0.25) kg; Kok, Wi, &k, Bl
T I i A T R .

S 56 FH B R O R FLAT T 220 (Lactobacillus
plantarum 220, Lp-220), A ERE 135 (Staphy-
lococcus xylosus 135, Sx-135), HRF BEHE 152 (Sac-
charomyces cerevisiae 152, Sc-152), YJH 115 K%
Bt s T AR KR,

FERXFN E A & RE . B b
It 80, MRS W1 55 77 5 . MSA WA B 57 5 |
VRBA Bifig G F5t, BhAfbal; . =582
iz (TCA). S fbse ., AAMM. OB, BfR. B
FRBR . BRERAW . BURR . BSTRET . HER . AR
B B AT IR By ak . W EKAEY Al
¥ E 2 E A2 AR A R AR, SRR
15454 Novasina LabSwift-aw 7K4MEE A ; Stable
Micro System TA-XT2i #) ¥ 43 #7{¢ ; Konica Min-
olta CR-400 (024X ; _L¥ff i ZZPRJT 4 LDZX-
50KBS Y37 ) Z VR T BRI 4R
(1) A5 B2 7] CH-150 = R BE i sRAY ;. Waters
CR22G IT B 82 R B oL
1.2 XWHE

BAT 89 AL RS (L2 IR Gao 4T
M7k o WAL S R A B S E R R TR T AR R K
O R AU 6~8 Ig(cfu/g), 7E 4 °C FIR-TE,
IFF24h NI

e s S MONH &S RS gl
(177 ks AR B . RS 19 B AE 55 °C R B

T 2BIK & 55% 24, SRIGEM 1% IRA &
BE7) (Lp220, Sx135 Fll Sc152 AWK, & 1:1:1

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

1 B HEATIR &), B R FH TR R 2 50 TR A
& T AYRM M I KR 1 B die IR
W7 vk AT 3R, 15 °C FAE R & B2 30d, #E
25026 T ) R TR AR e I TR K A R R
FU N I A B S BT R AR

= Sn A A AE Aol & 69 2a 4 PR (&
FEWETR TR I ) MR SR A A L, IR
fh—iR A, R E TSRS PR
B, AR SN 90, 95 1 100 °C, 7
i W AE 20 °C, SR 5 B LA TH IR K ¥ 5 rh
BTTFET, BRI 20 s 30 5% i A 0 TR IR 2 R
JE A A

FRARE (F) Wt HE P 05 A 7= R
OTHR B, AKITR S FE, 26 F
AR T S

t
F= A' 10(T793A3)/Zldt (1)

K, B (s); T AT S ] i 9 o Ui
FE(C), #HLLT70 CHERITREMRE; 2,8
H b5 0k 9 00 8 B U, S R R
f, Z{HHL8.89 C.

W F e A A 7E R4 Aw LT
0.85, J& TARMRMR & o, ] LLR AW AT,
PR I R A5 5 R 1 o TR b £ o ) S TR R
(F=5min), NZ4EIW, 0%, 30%. 60%
B 100% 1% 4 A8 R 7= i R TR, (4%
AR T W5 A58 58 5. 6.5, 8 FI
10 min, 78 F {5 i1 28 2 15 A X 1 1% % 1 s ]
AT BB AR 37 °C B FRAE TR 10 d,
W7 o S A AU W R, DLt
SRR FAE . PR R B A% I il 26 F0 R
558 JE A5 20 A [R) AT AS 6] 9 3% B L B2 A0 R B s
B2 Ao IS AR R 2R B 4L A A 00 R H R 2
e BT RRSE , B E B Y AR T RE

KowgmE 5% GB 5009.3—2016, X
FHE T8

Ko7 JE M) %% GB 5009.238—
2016,

FLE @ & M %% GB 5009.5—2016,
LR E Ak

A FHNE
2016, KA EE,
pH 18 49 0 2.

%% CB 5009.44—

%% GB 5009.237—2016,
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1134 KopE o R 45 4

HIEM ., KPR 10.0 g P, JIA 90 mL ZE 1%
KB RHLIEAT A A1, 455 7 R pH it
T2 RE S Y pH A, TEEMIE 3K,
TRMAESEHME R AR,
A E a9kl 28 GB 4789.41—2016,
FEMEER (TVB-N) ¢y Z S8 GB
5009.228—2016, kfifHEE &k,
G ERT AT SEEFEDY
ik
BREIRN  SHRETEIMNI,
1.3 RS

K H SPSS 19.0 #4744k 347, H Duncan
[RZ BT T4 ] B AT, WEKT R P<
0.05, HIE2: K% A Origin 8.6, L 45 FFw
HF-BEERRHE2E (n=3).

2 4k

21 BRTFIRIZENIES G AR IEEN

a3 5K K Ay AN 63%. 55% K 47% 1)
P I AT R R, HOK A R EAR
Pl b TR, BT R [ AT R
I EE D H, WRAK S SRR 55% A
) R f R T TR B o i, H Aw {EAE 0.82,

22 BEREERENHRE

AP R Aw 50 0.82, KT 085, BT
AR M B A, AR R 25 B A R 2 A )
(FDA) WL, PTLURFH AT, IR %
F 2 BE R P B R AL 12 5 A9 R B 5R JE (F=5 min).
P A ERE S RS £ S AT 90 95 Fil 100 °C
PR R K I B T R AT R TR, 22 e L IR
JER FAERE R AR g R (B 1) o #E 90,
95 1100 °C 3 AR BR I A BRIR B BE, F {59 31
AT 0.18. 0.66 1 2.76 min, A% B 15 I B Bt 1)
F{H5r 54 4.82, 4.34 1 2.24 min,

DL 477 B R B F=5 min SR, %F R 194 R
RS ENEE 2. 5 BRI o R 1L 12 i 1) B (IR 28 42
FA{H, I IERE L3 0%, 30%. 60%K% 100%
M RE, 250655, 6.5, 8 F1 10 min.
FE 90, 95 F1 100 °C 3 PNREEE T, FEIE B Y
FAHA 91725467 0.18., 0.66 F12.76 min, M4 F 1
i1 2R B HE A5 30 0 2K B A L B R F (AL, 0 BR
WHBR FAE, bR 208 A R (3 3).
AW G FE (36+1) C I REFEA T 10 d, WA
PR A KA R H RS . #E F=5 minfi,
2890 F1195 C AWALIE, =i BUKAS B S, ik
PSRRI 2 48R0 148, HALR AT, K
SRR R 2A8R 148, 7R IR A B R

®1 TRATREESREHTIEKSSE, kDEE, B8, TAMEIERIVNNEL

Tab.1 Changes of moisture content, water activity, major compound content and firmness in rice mash C. idella with

different drying degrees during wine-lees fermentation

TR K R /d K E R % KA I % AT % Y1 J1/g
drying degree time moisture Aw salinity soluble sugar shear force
63.48% 0 63.48+0.57 0.91+0.00 5.92+0.06 0.00+0.00 2 329.30+254.60
10 66.45+0.35 0.88+0.00 3.95+0.09 4.16+0.10 1923.61+192.21
20 67.47+0.88 0.87+0.01 3.1040.01 5.39+0.08 1 630.47+241.39
30 65.10+0.47 0.86+0.00 2.38+0.04 6.64+0.06 1 418.68+291.17
55.37% 0 55.37+0.44 0.86+0.00 6.45+0.02 0.00:+0.00 2 869.00+302.04
10 59.13+0.71 0.83+0.00 4.23+0.05 3.58+0.03 2 311.55+177.32
20 61.60+0.36 0.82+0.00 3.45+0.05 4.70+0.02 1 923.20+218.55
30 60.54+0.51 0.82+0.01 2.87+0.03 5.50+0.07 1 877.04+184.40
47.76% 0 47.76+0.60 0.80+0.01 6.93+0.08 0.00:+0.00 3100.87+260.11
10 53.20+0.44 0.80+0.00 5.07+0.05 3.02+0.09 2 636.01+£350.28
20 55.48+0.61 0.78+0.00 4.11+0.07 4.22+0.04 2 482.25+334.31
30 56.06+0.97 0.78+0.00 3.65+0.02 4.71£0.05 2 147.58+221.65
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Fig. 1 F-value of products sterilized at different
sterilization temperatures
()90 C, (b) 95 °C, (c) 100 C

E21E 38
23 REFHES”RmROFME

16 [ E M R F R (6.5 min) I, P& A H IR
FERI TR, AR BB R AR, 90 °C B 5 29.8
min, 95 °C B 75 17.4 min, [fij 100 °C Bf K75 11.3
min, 025 AP 53 AT I 245 SR 00 Sl 7 LM i it
FETE A BTN, oK, BRI ) AR AR B
(P> 0.05). 456G Heken B BCE PP e A5 AL,
RAERE 95 °C. 174 min IR HA S (E4).
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=2 FAREFEEBEXNRERE FEMNEME
Tab. 2 Effect of different sterilization

temperatures on F-value

RHBBL RBERRMB R

JE o X Sl 1
t Jm)g/tcu m?ﬁsj‘ltﬂ/mm Fit/min Ffti/min F/{H/min
emperature me F-value F-value F-value
90 25.7 0.18 4.82 5
95 16.1 0.66 4.34 5
100 10.3 2.76 2.24 5

R3I FEEHENFREEENEMN
Tab.3 Effect of sterilization conditions on
the safety of the products

Fffi/min  FRERE/C  REMW/mn REKESRE
F-value temperature time bulgy/abnormal
5 90 25.7 kS84 248
5 95 16.1 kA8 H 148
5 100 103 TolK Al
6.5 90 29.8 ToMK AR i 1
6.5 95 17.4 TolK Al
6.5 100 113 TolK Al
8 90 34.0 ToMK AR i 1
8 95 18.6 TolK Al
8 100 12.2 TolK Al
10 90 40.0 ToMK AR i 1
10 95 203 ToMK AR i 1
10 100 13.1 Tk AR Bl H

24 RBHIEEETRBRITL

Pl pH. Aw. TVB-N FlEE 1T & M 18 5,
TFF 5 7 b A6 58040 1] 9 45 48 bR i A8 4k, DLl
SR = S R N BRI R R L PR TE 120 d Y
PRI PN, 4 F1 25 °C I8 (4 R 1 kR i 2 B AR R
AT, B pH Rl Aw B A B E AR K (32 5,
#6)o 2 PR T B TVB-N &1 1 5 1 2
T, H 25 °C FRIRES S A T i i,
{BFE 120 d AR AHE H T 4532 Y

3 iR

R R 0 T R Y B ER Y, AR SE
TR R A R, 2R, ) A
IR EERIATERE , FEOS M b R — k22 M
Aw (EAE ™ G PRI S BES B, B PRl
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Tab. 4 Effect of sterilization condition on color, firmness and sensory score

SEREAEL)

lightness value

24RfH(a)

redness/greenness value

A
sterilization condition

90 ‘C/29.8 min 55.20+1.38" 5.05+0.91°
95 °C/17.4 min 53.01+1.15® 5.36+0.80°
100 "C/11.3 min 50.18+1.27" 6.03+1.13¢

THAE®) 8591 )1/g REVE S
yellowness/bluenness value shear force sensory score
3.61£2.01° 1 389.11209.60" 83.3+0.8"
4.01£1.66 1310.17¢155.12° 84.9+0.5
3.79+0.40° 1303.60+187.02° 82.1+0.5"

e FF PR ERR O AU 2 18 471 35 22 57 (P<0.05)

Notes: values in the same column with different letters were significantly different (P < 0.05)

®5 4CTERPBTE. pHE. kSEEE, EAMHRERMBETORICEAEAE K

Tab.5 Changes of Enterobacteriaceae, pH value, Aw value, TVB-N and sensory scores of

products during storage time at 4 °C

WS [A]/d time

0 20 40 60 80 100 120
R U [1g(cfu/g)] <1 <1 <1 <1 <1 <1 <1
Enterobacteriaceae
pH 5.16£0.00° 5.18+0.01° 5.2120.00° 5.19£0.01% 5.18+0.00° 5.230.02° 5.19£0.01%
KATEE  Aw 0.82:£0.00° 0.82:+0.00° 0.82+0.00° 0.810.00° 0.81+0.00° 0.81:0.00° 0.81:0.00°
1 R MR SR /(mg/100 g) 16.2+0.2° 16.3£0.1° 16.4+0.1° 17.120.2° 16.9+0.0° 16.3£0.1° 17.3+0.1°
TVB-N,
RE IV E S5 84.9+0.5 83.420.2 83.7+0.9 83.020.1 83.3£0.8 82.5+0.6 82.2+0.3

Sensory score

e AT AR RIS R EUE 2 A 7 25 22 5 (P<0.05)

Notes: Results: values in the same row with different letters were significantly different (P<0.05)

Fz6 25°CT=mMBATE. pH, KOEE., ELAMRBERAMREITFSMEIEEEHNETL
Tab. 6 Changes of Enterobacteriaceae, pH, Aw, TVB-N and sensory score of products during storage time at 25 °C

P E])/d - time

0 20 40 60 80 100 120
T #%U (log cfu/g) <1 <1 <1 <1 1 <1 1.3
Enterobacteriaceae
pH 5.16£0.00° 5.15+0.02° 5.18+0.00° 5.20+0.01° 5.18+0.01° 5.21+0.01° 5.23+0.00°
IKBPTEE Aw 0.82+0.00° 0.82+0.00° 0.81+0.00° 0.81+0.00° 0.810.00" 0.80+0.00° 0.80+0.00°
FER M 2R B A /(mg/100 g) 16.2£0.2° 16.0+£0.3" 16.7£0.0° 17.6£0.1° 17.4+0.2° 18.3+0.1° 19.6£0.2°
TVB-N
RE VR Sy 84.9+0.4 82.9+£0.4 82.0£0.2 81.0£0.5 80.3£0.7 80.1£0.9 79.240.3

Sensory score

e A RFOR NP EMERHEZE (n=3), AT A AR R EUE 2 (R AEAE B3 72 57 (P<0.05)
Notes: Results: Mean + SD (n=3), Values in the same row with different letters were significantly different (P < 0.05)

PR i E BN T2 —, 56T
Ko, e RAMSTEAREINLR.

PRI, T £ R ) T 48 R RE 8 B e

T L B TR Aw . 254 £ e T 08 5 K 4y
Bk 55% I, Aw {9 0.82, fIEF A 2 MR 2 M
FE BT B 25 K 19 Aw>0.85 (9B, KB4 (AL
TR ERY, WiE FDARM M E, AWl <
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0.85 B A AE N IR B S A B, AT 2 i
AE, ATRECR AR AR T Wi, e
X — TR A BE A8 122 A AT AN M R AR R SR EE
I 45 P g g T R v B DL RS T
2% 2 ZF BRI 3% 111 RN Wk [ A% BB e R
i A Aw, G T i R B R B AR
PRAFF i R T [, BRI AU i T 4
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T2 B AR IR M A€ &5 ( Lateolabrax japonicus ) Ky
Aw i, DI REARA FEoR BE . (R B I ORI A
)T B 35 TR XS 8 0 ) B D) g L R R R MR PR
SR, E2EU MR R, Sl AR R AT DL
HOmEEREE S LA, et am ki, Xn]
RE 577 i B DRk AR PR A G o

A= 0 1 A i 1 52 T R ) R R A B
RLZHCAMTE . W MBEEETE 16~38 C NAEOIR
LA, TIAE 82~93 C WAEAREW R, BF
5% 3% W IR T h 28 2ok B A B IS 9 oo 3R B 58 3
72 C B, AR A SR T LAGRAE, (HEK
TR O A ST, R BRI ASCR HUS /D 1l A
B U, R REIACR T SR DG H T, AR S
g RN, R TR BB R, 7 e O IR EE R
FEM BT, B2, ZER MBS
AH—EW FAE, B, RELHE. RHETH
BLRYSEBR F AR 10 BR ¥ H1 B B B8 &, AR SE
et R, Y FEE 6.5min KL B/, P2
MR TR ISR, Pk, A7 F=6.5 min
AE R 77 il B 2 4 R TSR

FEMR E AW T, MERENTIS, LE
W, @ AR, W TR L B X 7 ) R S e
R GUARRAENT e Ik v MR IR B 2 52 ) LK
TEXT U (Litopenaeus vanamei) B, T E &N
R I3k v 0 R T I B A 23 R e L 4 Y X R R A
AT o T TR L Bl A% DA I 1% v T ik
AN AR E AR R T, IR A T RE A b f
Fi A0 BEEE R A A0 455 REFE I SRR PP e 45
B ORA®EFEIS C. 174 min FARFHE .

FEERTEN G R R, TR AR .
AW R R SRR S S R 7 AR AR . IR B A
AERAERS SO MW Z 2RI Ko
TG BEA pH 2% i W E M N 7 kR
FLA (TVB-N) VE R PF-H 1R il it B 6 5 7 — > 22
T bn, IO B R W R R ™
JCE P E S W0 E 7 BT AR I T E MR R L 4
HIEE RS RS T, 4 °C T R EoR
0B PR S R4 1Y) 5

4 25

THRRRIE . AR A 1F DL R PR B A O i
TS BN R o 10 DR 5 H A B2 AR
WUk 7K 53 5 AR 55% Ao A7 RS A i BT i
N, HKARIE BEAE 0.82 2 A7 AT LA R ER

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

SRR AR, IR AR A RO B AR OR 5
JE. A pH. Aw. EASREEMREHE T, #it
I T 7= S L 2 R R F=6.5 min; R
WREE R 95 °C . AR E A 17.4 minfif, 7 i Jgk
B . fE 120 d BYARIR SR R, PR SR AE 4
125 C TABREPRAFE RIFIE % ek, Hp4a
TR 1 R R e ELA TR SRR
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Sterilization process of inoculated rice mash fish

*

GAOPei ™", CAO Xue'?, JIANG Qixing '*, YU Peipei ’, XIA Wenshui *

(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China,
2. Jiangsu Collaborative Innovation Center of Food Safety and Quality Control,
Jiangnan University, Wuxi 214122, China)

Abstract: Rice mash fish is one of the traditional fermented fish products in China, with unique flavor, taste and
bright color. However, shortcomings such as long fermentation time, low safety, short storage period and incon-
venient consumption, limit its commercial development. Modern biological fermentation technology (inoculated
fermentation) can effectively shorten the fermentation time and improve the safety, while thermal sterilization
technology provides a way for prolonging the storage life and for being convenient ready-to-eat. In order to
explore the sterilization process of inoculated rice mash grass carp, the influence of key technological parameters
such as drying degree and sterilization condition on physicochemical property, sensory property and preservation
quality was analyzed in this study. The results showed that the water activity (Aw) of the final product was 0.86,
0.82 and 0.78, under the drying degree of 63.48%, 55.37% and 47.76%, respectively. At the F-value of 5 min, the
bulgy product was observed after sterilization treatment at 90 ‘C and 95 °C. When F-value was more than 6.5 min,
the product was commercially sterile. At the same time, a* value significantly increased (P < 0.05) with the
increase of sterilization temperature, while no obvious changes were observed in L* value, b* value and shear
force (P > 0.05). The highest sensory score was 84.9 at the sterilization temperature of 95 ‘C with 17.4 min. Dur-
ing the 120 d storage period, Enterobacteria was not detected in the products both stored at 4 “C and 25 “C, and the
product stored at 4 ‘C had a better sensory quality. Therefore, the optimal sterilization conditions for inoculated
rice mash grass carp are as follows: F=6.5 min, 7= 95 °C, +=17.4 min, and the storing period under this treatment
can reach 120 days. In conclusion, reasonable drying degree, sterilization conditions and storage temperature can
effectively improve the quality of inoculated rice mash grass carp during the storage. This paper could practically
promote the processing and utilization of grass carp and improve the quality of sterilized ready-to-eat aquatic
products.

Key words: rice mash fish; drying degree; sterilization; storage temperature
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