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Optimization of Process for the Production of Chicken Sausage with Added Green Soybean by Response Surface Analysis
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Abstract: In this study, we report the optimization of process conditions for the production of chicken sausage with added

green soybean using combination of single factor design and response surface methodology. A quadratic regression model

equation was developed indicating the effect of salt concentration, curing time and green soybean concentration on nitrate

residue using Box-Behnken design. Results showed that 2.54% salt, 36 h curing and 10.84% green soybean were optimum

for the minimum level of nitrate residue. Overall, the sausage obtained under these conditions had the best color and taste.
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Fig.1  Effect of salt concentration on nitrite residue
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Fig.2  Effect of curing time on nitrite residue
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Fig.3  Effect of green soybean concentration on nitrite residue
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Table4 Effect of green soybean concentration on pH
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Table 5 Experimental design and results for response surface analysis
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4 1 0 1 10.48
5 0 0 0 9.43
6 —1 —1 0 11.01
7 0 0 0 9.56
8 0 1 1 10.20
9 1 0 —1 11.92
10 0 1 —1 11.14
11 0 0 0 9.45
12 0 —1 1 9.97
13 1 —1 0 10.86
14 0 —1 —1 12.21
15 0 0 0 9.54
16 —1 0 —1 12.86
17 0 0 0 9.12
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Fig.4  Response surface and contour plots showing the effect of salt

concentration and curing time on nitrite residue
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Fig.5 Response surface and contour plots showing the effect of salt and

green soybean on nitrite residue
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Fig.6  Response surface and contour plots showing the effect of curing

time and green soybean on nitrite residue

HH B 6 AT 3R 6 (¥ J7 22 4 vl 0, mR S T TR 8K
PR, TSN R R SR TR B R 0 R AR 2
(P<<0.01) , 17 i i s [5) Xof P i 8 5 5 B 25 110 B2 M A
F(P>0.05) £ ERVS 0 RS ) e (v % SV i 1 &5k 5 B
BRI ZE (P>0.05) . Wi R [ 5445 A bE,
S BN R TR, 2R A AR R AR
Pl 0 B O R, R I A TR R Bk BRI R e A BE O B
Fo T ISR AR Hh bk B A 1 5 e LY i B T
AL E N
2.6 FERLRIGUE

HEEMAHE CERNRE T 2% 04N GHR
INE2.54%. EdIm36.24 h, FEHRME10.84%,
TEM AT, A R R 5% f 7 99.205 2 mg/kg, fF&

GB2760—2011 (£ sl s bR ) ¢ T RIEE I 2%
AR AR (L ASIR it 7R ¥ <30 mg/kg)
B 2% R RIS PRI IR, B LEAMF BN HRRmE
2.54%. JEHINFIEI36 hy SR 10.84%, R4S
PR AT UCPATIRUE S, 13 2107 Y 2 26 7k 7 & 1) °F
BIMEH9.321 7 mg/kg, SEFRE-5 F0MME 2 [ AH X 15 22 N
1.27%, FERIHESZIGHN, 1B R B AR AR A 5 759 31 1
BREH R H A N, B SbRE .

3 & #

ZAIE FEIE o B IR 2R 56 A Box-Behnken i b i [ 15
T E S A& HE L 2T 7, EH U Hn
i, MEHI R, HERmEN AL E, KRR
BONKAZRREIAEER, JFAE 37 H& R R
¥=9.420 0—0.378 8X,—0.121 3X,—0.880 0X,—0.457 5X,.X,+
0.245 0X,X;+0.325 0X,X;+1.013 8X,°40.468 8X,”+
0.9913X,%, FLif it B0 UE S 46 B R 1 A8 (¥ 7T S bk

S R S R B A T 200 R BRI 22,54 %« T it
36 h. HFEHRME10.84%, 7 T 15 2R &
BR B RK, 49.321 7 mg/ke.

SR

[1]  FhEETF, BREA, AR, &5, (IR I OCHE 12 R s HoR R
FUHER[T]. &SRR, 2010, 31(23): 454-459.

[21  ©%, WIE . R A R ST S AR AR AT ) ot o BT 96 0], o
= RN, 2013(4): 145-148.

[3] NDOGDU A K, KARAHAN A G, CAKMAKCM L. Production
of itric oxide (NO) by latic acid bacteria isolated from fermented
products[J]. European Food Research and Technology, 2006, 223(1):
178-182.

[4]  ZEOCHEE. E SRR A ST ARG [D]. EPK: VE K%, 2012

[51  25%FF, MU, R, S5 PN AT SR R S BOR BT (0]
RN, 2011(3): 52-58.

[6]  HBALEL, ARG, AERE, 5. A BRI A i o i S B 0]
R E B A, 2008, 8(6): 82-85.

[77 'THOMAS R, ANJANEYULU A S R, GADEKAR Y P, et al. Effects of
comminution temperature on the quality and shelf-life of buffalo meat
nuggets[J]. Food Chemistry, 2007, 103(3): 787-794.

[8] s, . B LR 4E D Re v A T ST RESE D], PSRRI ST, 2007,
21(9): 3-6.

[91 R, hadt o, B W, 4. 200 TG A T i s S A A7 R E TR
SZMT]. £ 5L, 2008, 24(2): 29-32.

[10]  FNEZE, B, AR5, & E&REFHINLLZ S REERET
Fe[J]. £ i 5P, 2009, 25(4): 107-111.

[11]  SEHEE, S5, AL, 55, TP ANER o A A R R 4 4 0]
B EREALE, 2010, 27(8): 733-736.

[12] ARV, S, 2548, 45, e o MR 6 KUB: 23 BT AfF L [J]. &
A R ARSI 4R, 2010, 2(1): 53-58.

[13]  RIR3E, TRIGERE, SEIE. MEAMER BN K B 52 0L SR 4 I DN A5 17 1)
WEFL[I]. DRI =%, 2008, 35(9): 1688-1690.

[14]  ZRBH. ARANHT SRR (T FO0 VE R ) it S RS2 A (D). 558 A% 37
SEAOVR A, 2013,

[15]  xliduidt, FLORME. B S5 AR AN N A 70 6T PR JBE S ) it T B OS2l ).
PIZEAIE AT, 2009, 23(3): 14-18.

[16]  FhiE, sttily, v, oo sl 1o 2 R JCma R R B TE ). £
B, 2007, 28(11): 126-129.

[17] B EEG, skE B OB 7 R B RE BB AL (], BRIE TS R
A HARRLERRL, 2001, 24(2): 77-80.

[18] e NI FEFIE DA 3. GB5009.33—2010 £ i 224 [H S bk £
O R S R AR X DUGES]. AL Rt P AR L ARAL, 2010.



