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10 ‘C, AR 14 : 100Gn @ VIR EMH TR 7.7 mg/L £
SRR AR A 40 min £, 5 o B LA, W A 69 R
FOK 2.7X10° CFU/g # ¥ %] 1. 1X10° CFU/g. X 1 H B
1 500 MPN/100 g # 2 %) 90 MPN/100 g, & £1i3%/m 1. 07,
Mol iR G RAE A B R EM B R FEN LA L AR
Fik% 0.6 mg/L B, £ 10°Ce¥ &4 TA® 14 min, 58
HE, M 4 % 0 R B BN 2.3 X 10° CFU/g & 2 3|
0.6X10* CFU/g, 2% & A2 & ClO, R EEHEF &S
A B BN RAEAE FRE S min B R T 4 CH b E Tk
#) 16 h, S5 xF BA LA 4 A & B AL S 0 e ) ik e ) 69 18
T 0 K B HOK 8.2X10° CFU/g % 1.4X10° CFU/g,
AR AE S22 121 CHAF B 20 min A2 A 45 8 % B (10 kGy.
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Abstract: In order to optimize and improve the technology parameter
of the duck breast string leisure food, using ozone water control the
initial number of bacteria before the sterilization of duck breast string
to achieve lower heat sterilization intensity or use the purpose of irra-
diation sterilization. The results showed that the optimal parameters
for bacterial reduction when thawing by immersing in ozone water
were: thawing temperature of 10 ‘C, ratio between meat and solu-
tion of 14 : 100(m : V), ozone water concentration of 7. 7 mg/L
and thawing duration of about 40 min. Compared with the controls,
the total number of colonies in the duck breast meat was reduced
from 2.7 X10° CFU/g to 1.1 X10%® CFU/g, the number of coliform
group reduced from 1 500 MPN/100 g to 90 MPN/100 g, and the

value of color difference increased by 1. 07. The results indicated that
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optimal parameters for bacterial reduction when treated by ozone wa-
ter solution were: introducing ozone to the salting solution to a con-
centration of 0. 6 mg/L, and treat for 14 min at 10 ‘C. Compared
with the control, the total number of colonies in salting solution was
reduced from 2.3 X 10° CFU/g to 0. 6 X 10> CFU/g. Salting solu-
tion and duck breast strings were poured into a tumbler for forward
and reverse tumbling after treated with ozone , and then they were
put into a 4 °C cold storage for 16 hours. Compared with the control,
the total number of colonies in duck breast strings using salting solu-
tion treated by ozone was reduced from 8.2 X 10° CFU/g to 1.4 X
10° CFU/g. The shorter heat sterilization time or using irradiation
sterilization products were beneficial to retain the taste, flavor, or-
ganize, color.

Keywords: leisure foods; duck breast; bacteria reducing; ozone
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(25.040.5) °C%ﬁﬂ*ﬁ/‘l‘ﬁ‘é 1A 3 A0 9 32 5% 7™ o 19 T
e BB R I RE R A SR AT BB TR 4. A0 BT BRI TR

i D B0 R AR AR TR 5 B ﬁﬁﬁﬁ%ﬂ“ﬁdx AR W5

W] 5 LA B AN [] 2% TRT 4% 4 X PRT £ o RS IF 8 o JO 70 52 1

x1 FREFEEH

Table 1 Different sterilization method
WL ErETA AW EN:Es
A ERTZ FREEAR 121 °C 0.1 MPa 30 min
B fERTZ FIUREERHE 121 °C 0.1 MPa 20 min

C  MEEETZ SIEREERE 121 °C 0.1 MPa 30 min

D HHRSEE TS SIRESERRE 121 °C 0.1 MPa 20 min
E fEHT L e R B 10 kGy 12 h
F o OME T2 4RIEAE 10 kGy 12 h

1.3.3 R BRARRREIT

(1) fife Tk X W08 R T 9% 00 552 i« [T 58 PRI K EE Ry
15 1 100Gm = VO, REKWKE R 7 mg/L, % & VR 5 E
(5,10,15,20,25 “C) X+ i A B8 % B B0 52

(2) PR EL % 08 il P T 9% 8 00 52 i« I S e IR B2 SRy
10 °CLRAEKWER 7 mg/L. BEHERKILG 100,10 :
100,15 : 100,20 : 100,25 : 100,m : V) X0 P B 7% A4
B 5 i)

(3) %ﬂmmﬁxwgﬂﬁmﬁ']/éﬂéﬁﬂﬁﬁfﬂmzlﬁlﬁﬁfr%ﬁ
BER 10 CLAKEEHR 15 1 100 Gn @ V), 8 R EKIKE
(3,5,7,9,11 mg/L) XI5 fifi P 11 7% S B 52 1
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Table 2 Sensory evaluation criteria of duck breast meat
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Table 3 Factors and levels central composite design of

response surface methodology

— X fif R X K X R AR /
WE/C (m + V) (mg+ LD

—1.68 18 23 : 100 3.6
—1 15 20 ¢ 100 5

0 10 15 : 100 7

1 5 10 : 100 9

1.68 2 7 1100 10. 4

2.1.2 e NGRS A5 R AR e N T A A e i i

HEAT TG i A4 R A AR 56 L 2 R LR 4,

2.1.3 FIEAFREEAERSH 38 A Design Expert V 8.0.6
B2 4 v i 3 56 BN R AT TR R R A R A AT L A B A
A PRV 5 Mg o ) T T O B R B R R L AE (H 2 1811
LIt T EH TR (2) ~ (), 77 B2 WA R F % AR 4y
Hril 5,

Y, =4 625. 75 — 7 175. 52X, — 3 429. 18X, —
8294.18X, + 4 712. 50X,X, + 6 637. 50X, X, +
3837.50X,X,+3154.48X,%+1 271. 64X ,>+4 683. 43X ,*

(2

Y, = 96. 80 — 80. 45X, — 37. 18X, — 105. 71X, +
56.25X, X, + 21. 25X, X, + 16. 25X, X, + 40. 96X, +
9.14X,%+71.01X," (3

Y,=5.46—1.08X, —0. 17X, —0. 28X, —0. 051X, X, +
0.39X,X540.20X,X,+0.46X,°+0.17X,%+0. 060X ,*
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Table 4 Results of central composite design of

response surface methodology

Y W EE/ Y., RKIBWEY Y,
Gis Xy Xe
(CFU-+g ) (10°2MPN g DHAE H
1 —1 —1 —1 57 000 530 7.84
2 1 —1 —1 10 000 200 5.29
3 —1 1 —1 22 000 240 7.38
4 1 1 —1 8 000 230 4.90
5 —1 —1 1 11 000 240 6.36
6 1 —1 1 4 700 90 5.65
7 —1 1 1 5 500 110 6.96
8 1 1 1 3 900 90 5.77
9 —1.68 0 0 20 000 390 8. 89
10 1.68 0 0 2 700 40 4. 28
11 0 —1.68 0 7 100 160 6.42
12 0 1.68 0 5 000 90 5.11
13 0 0 —1.68 28 000 530 6.39
14 0 0 1.68 3 400 70 4.52
15 0 0 0 5000 90 5. 64
16 0 0 0 4 700 90 5.52
17 0 0 0 4 900 110 5.43
18 0 0 0 4 700 90 5.38
19 0 0 0 4 700 110 5. 44
20 0 0 0 4 500 90 5.39
x5 EHRARHREZMESHT
Table 5 Significance analysis of regresslion coefficient
PfH
ES 8l Y % SR Y, KIGHE#E/
Y; AE {8
(CFU-g™ D (1072MPN « g~ 1)
Xy 0.000 5"~ 0.000 1"~ 0.000 1"~
X, 0.0356" 0.015 7 0.228 9
X3 0.000 2"~ 0.000 1"~ 0.062 6
X; X2 0.028 7~ 0.007 27~ 0.774 6
X1 X5 0.004 9"~ 0.2327 0.048 5~
X2 X3 0.064 4 0.354 2 0.286 2
X;? 0.045 3" 0.008 2"~ 0.005 3
X, ? 0.377 0 0.480 2 0.2197
X;? 0.006 7" " 0.000 2" " 0.652 1
Toox. P<<0.05, &R WBH; x . P<0.01, Z R W E,

VR BB K BRI AE HI P E RELR*>0.9, %8
2 819 7 58 A T R o R R B AR R TR Y SRS T
3 g eF R U9 35 250 % Az 58 R 43 AT T 5 I e R U RS R P R 9
SB35 R Ay SR AR e > i R R > K L R R
SR VR B A VR T B T AT BB T A ) 5 S ) AR R S T
IF PR R M T R 1 S TR Y Ay R AR K R BE AR R IR EE > TR K
bl JH v B SR U BE St R R BE O K M TR R e W s RAT
il VR T B X A VR S TS T TR AE (520 1 3
2.1.4 ZLHAEMSN  HF 5 0, IR S R A K ik
VI 119 38 H AR P OGF TR 7 B0 M A B L AR R S K EE
A& HAE XA M TR R 2 e A 03 L A R R R SRR LE g 32 HL
X BV B B0 ) ) 3 A R TR S LSRR TR 1Y B2 BLAE
FAXT AE {H 2w 83 . Ak, 40T X 38 BV AR B3
W e AR TITR,

5 Xo N 0 K, MEE X, Xy 128 AR X o
WA Y, AR L A9 30 A8 sk R L (5 . WE Xy R
0 K W X, M X, 1938 HAE X R AR R R IR A Y, 15
) , A5 30 58 1Ak 7 R L (6)

Y15, =4 625. 75— 7 175. 52X, — 8 294. 18X +

6 637.50X, X, +3 154.48X,*+4 683.43X," (5
Y:(1.2)=96.80—80. 45X, —37. 18X, +56. 25X, X, +
40.96X,%+9.14X,* (6)

R A8 500 5 A T AR S 52w P LT 1

1 L 1 Ca) T, 224 ik VR IR A0 v e B 2 R AR K TR B 1Y
T i o 5 i PR T 7 S0 T IR T B 5 2 A R R R IR, B
AL B B T T A VR SRR T RS A Ak
A, 5L K MR AR I R A A R IR R R T L TS A
B BB G T R b T A AR A 2 R K U B IR
AR I8 5 AR I R T T o R R A R R B R

H L 1 Ch) AT, 24 A VR U 8 o B B TR K L
WSS il PR R T R R T s A RO AR B
AR EC I T T A K P A R R T . Y A K B
W G F O O O T o I T PR K P T A R BT M A
K BAR T B A VR B R T IS A R R B T
e Ja LT r A fL A
2.1.5 B LZSERAFEIE ST RAEET(2) ~
(4),i# 1T Design Expert V 8. 0. 6 15 2 B8 s £ {5 M 7R IR
B5.15 C, KL 144 ¢+ 100(m = V), RAA KKk E
7.66 me/L, ZEE % L PR 2 U R AR RN ST IR B A L 4R
SRR N E 10 CLRKE 14 @ 1000m @ V)M
T 7.7 mg/L R AEKIER HLE R

T V% BB WU S 1 052 CFU/g. X 7 i B
90 MPN/100 g,AE {2} 5. 30, FEULAMF R kAT 3 FAT 5
TESC B, 9000 &5 R W R f VR 5 - 3 T I BB
1138 CFU/g, K B # 4 90 MPN/100 g, AE {5} 5. 31,
DA 7 T2 T R R ST K AR R S I T I PR R O
2.7X10° CFU/g. KA W # R 1 500 MPN/100 g. AE{H N
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Figure 1 Effects of three factors on qualities of

duck breast meat

4.23, FULRHE DE AL SR L e AOR T 90 %0, 2 fE
1. 07,

2.2 BEERAIZRERBRERS S

2.2.1 MR PLOA AR R KR R4S 1.3.5 B
PR 2 a0 0 4 SR R 0 T ) O SR SRR AR A b, s
SO AL E] 10 min AEHEE 10 °C  RAEUKEE 0.9 mg/L,
A e 7 VR o A BT O I R R AR R IR L YK L R
K HE = DR BIF ST RS 7 A T B R e, IR B KR
B f W% 6.

F6 HOHASREEITHEEZEMAKE
Table 6 Factors and levels central composite design of

response surface methodology

XiAbBERSE] /X SLEWRSEE/ X, b BHE B/

i 5 {E
min (mg+ L1 C
—1.68 18 1.4 18
—1 15 1.2 15
0 10 0.9 10
1 5 0.6 5
1. 68 2 0.4 2
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Table 7 Results of central composite design of

response surface methodology

Y. Wk BE

ERe X X Xs
(CFU - g™ »
1 —1 —1 —1 76
2 1 —1 —1 86
3 —1 1 —1 117
4 1 1 —1 155
5 —1 —1 1 58
6 1 —1 1 114
7 —1 1 1 50
8 1 1 1 119
9 —1.68 0 0 80
10 1.68 0 0 178
11 0 —1.68 0 40
12 0 1.68 0 100
13 0 0 —1.68 106
14 0 0 1.68 44
15 0 0 0 60
16 0 0 0 78
17 0 0 0 81
18 0 0 0 62
19 0 0 0 78
20 0 0 0 57
2.2.3 A HE LA ST 38 H Design Expert V 8.0.6

PR 2 7 I 56 B0 R AT IR AR R AR R A AT L A B A
AP 5 A R T I P B I R B £ o8 R Ay AR L
K (D), TR PNA R B A B4 BT L3 8,

Y, = 69. 20 + 24. 74X, + 15. 10X; — 14. 44X, +
513X, X5 + 9. 63X, X, — 14. 12X: X, + 21. 95X,% +
1.26X5°+2.85X,” )

B BB P E BB R >0, 9, R BZENH 7 ARE A T
F 5 K K I VA R B T . 5 ek U AR R R
6 R 3 A TN Ak B RS TR LR AR v R L A I R X S YR
E BB A S 3 HL R WU S A s i) > B4R K VR B >
b PR BE
2.2.4 ZHAEMSH  mF 8w, B K O 5 AL BGE
JE 14 52 1A FRT TR I8 R EROR T A L A B () 5 A EER R
14 38 1A F 6 B 94 RBO% W g A . R 43 AT X R o B
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Table 8 Significance analysis of regression coefficient

IEKW BA AmE ¥WIrH O FHE PHE  BENE

IRl 23828.66 9 2647.63 25.04 0.0001  x *
X, §356.20 1  8356.20 79.03 0.0001 =
Xs 3114.12 1 3114.12 29.45 0.0003  * *
Xs 2849.55 1 2849.55 26.95 0.0004 % *
XiXs 210.13 1 210.13  1.99 0.1890

X, Xs 741.13 1 741,13 7.01 0.024 4 *
XsXg  1596.13 1 1596.13 15.10 0.0030 = *

X,? 6 940.77 1 6 940.77 65.64 0.000 1 * %

X;2 22.99 1 22.99  0.22 0.6510

X2 117.38 1 117.38 1.11 0.3168
""" %% 105734 10 10573
AT 478.01 5 95.60 0.83 0.5810

aliiR 2% 579.33 5 115. 87

B 24 886.00 19

t ox. P<<0.05,ZHFW¥FE;x x. P<0.0l,ZRHBHE.

e SRR e 0 35 Y A2 HLVE T e 0 I T T T s S B e AN
BEWLZEENEAR TR,

5 Xs A0 K Mg X, A X (938 B F e ol Vi
Y, BRI A3 B 38 BAN R ILA (), B X, b 0 K,
WA X5 X 122 BAE FXTHE I Y, /52, 15 31 52 B A%
B g5 R L (D) .

Y, =69. 20+ 24, 74X, — 14, 44X, +9. 63X, X, +

21.95X,*+2.85X," 8
Y,(5.6)=069.20+15. 10X —14. 44X —14. 12X X +
1.26X;%+2.85X,” D

MR8 3 B0 7 A L AT AR HA 38 5 i o [ UL R 2,

FH L 2 Ca) T 6T, 224 4k BB ) e 4 L o 2 A B TR B A T
TR o JHE TV T VA BT R T h 5 2 A B i A e I B A
TELEE T R M VR B TR BB LT, IR R
AEK I8 25 A LI ) A% 8 0 s I O SRR Y T T R 0T B B SR R
J5 LA A

A Pl 2Cb) f i, Y B AR K I B R I B AL B B
T T T Y8 BB R b TE Y R R K e AR B
A PRIR B Y T v HE R R VR BB LR BT, A PR B
TR B R AR M B T TR T R BB R s A
PH TR B MR I B AR K M B T R VR T T A g
TR,
2.2.5  FEH AR ol B S B AL I IE ST A R A
(8) i3 Design Expert V 8. 0. 6 15 % Bl it f AE 6k B 5 0 b
A FREFIE] 13,5 min, RAKEE 0.6 mg/L, IR E 5 C.
s o) 902 T 7 B B BRSO 43 CFU/ g, SR A4

130.000
106.875 1§

LRI

The total number of
colonies/(CFU-g™)

o

<)

o

)

W

T 7 AL
The total number of
colonies/(CFU-g™)

(b) Xs il Xe X I 8L Y, f95 )

B2 ZREEHREELHGY A
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Table 9 Effecfs of different sterilization method on qualities of duck breast meat
) WK ER/(CFU - g D) KB RE/ (10 2MPN « g~ 1) BE TS
WE/H A B C D E F A B D E F A B C D E F

0 <10 <10 <10 <10 <<10 <10 <C30 <<30
1 <10 <10 <10 <10 <10 <10 <C30 <30
2 <10 <10 <10 <<10 110 <10 <C30 <<30
3 <10 <<10 <<10 <C10 680 <C10 <C30 <30

4 <10 <10 <10 <C10 5900 <C10 <T30 <I30

5 <10 <10 <10 <10 — <10 <T30 <T30
6 <10 <10 <10 <10 — 74 {30 <30
7 <10 12 <10 <10 - 510 <C30 <30
8 <10 63 <10 <10 — 3300 <30 <130

<30 <C30 <C30 <30 4.21 4.39 4.27 4.43 4.60 4.62
<730 <C30 <C30 <30 4.11 4.33 4.12 4.35 4.61 4.68
<30 <T30 <C30 <30 4.12 4.29 4.10 4.31 4.57 4.66
<30 <T30 <C30 <30 4.03 4.27 4.05 4.29 4.55 4.60
<30 T30 <C30 <30 4.01 4.28 4.03 4.24 4.51 4.61

<30 <T30 40 <{30 4.04 4.24 4.01 4.25 3.92 4.60

<30 <30 — <30 4.01 4.30 3.96 4.22 3.51 4.58
<30 <30 — <30 4.00 4.26 4.01 4.26 3.24 4.58
<30 <30 — <30 3.97 4.25 3.99 4.25 2.95 4.53
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54 A i A g B L T E GB/T 2726 — 2005 5 ifE
BELAEL o 17T 9 PR T 207 AR 2 8 N AT oK M A, AT RB 2 A TR R
VB THEGT 2 323010 kGy 12 h SR & T A EAYIL: 1L
BEASTR) A T 77 2%k 77 i SR B B 0 0 A 1 5 o 4 IEOR
Y7 A BRI O T ARGR B R 7 T B R IR
Job AR A T A R R PR AL XU | R R SR Y B IR
Ut SR FH A 80 TR 2 R A 7™ 1) A o R E A R T
A RO E B R L R LA A RO AR IR R R
B AR T OR B R A RE B
3 iR

AW FE AL T G H5 2 7= 0 A A A A DB B AR R L I AE
B H A Sl A BR A mHEAT T A T A S WY il AR A R i A
TR RS IR BRI R O - 28 ke BRE VK RS I A BT A
7.7 mg/L R 10 °C 1Y 200 L ¥4 7Kt il B 2 il R 5e 45 1
o3 AT 2 H R 5 7 M I A SR R R A
0.6 mg/L J&, 7€ 10 “Cy &M AL BE 14 min, 28 5 8 I i W
RS i A A VR SEMLIE SR % 5 min 5B T 4 CHWR BT
JEH 16 h, P2 RS | B | B A A B TR I AY 2 R .
T 06 7 BT b A2 B A A R 0 R DR SO B L AR g 2R R
PO s A 5 2 i I T 7 BN 2.1 X 10" CFU/g
W) 2.5X10° CFU/ g, W AR 5 5] 88% .

SR FEUAE A2 Ul A B R A 7 0 2 0 2B o B A X TR 52
T A 7= 0 B 7S A 25 2 B 76 B R 7 A RO 5 R 4R
T8 s R A LA 30 min FEE] 20 min, 5 T S A
B JER B BT 5 SR AR Bl T o A 2 ™ 1 B 2 2 i TE B
7= A RO T B AT B R, T L8 R RO AR R
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