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Processing of Functional Enzyme-hydrolyzed Sauce from
Anchovy Sauce and Soy Sauce Processing By-products
1. Optimization of Hydrolysis Conditions by Response Surface Methodology
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Dept. of Food and Nutrition, Changwon National University, Changwon 641-773, Korea
*Dongseo Biotech Co. Ltd.,, Busan 608-810, Korea

Abstract

‘The hydrolysis conditions (enzyme/substrate ratio, time and temperature) of the mixture of anchovy sauce residue
(ASR) and soy sauce residue (SSR) after fermentation by Flavourzyme 500MG™ were optimized using response
surface methodology (RSM) for pretreatment of processing functional enzyme-hydrolyzed sauce. A model equation
obtained from RSM was hydrolysis ratio (%) = 28.157+ 1.929enzyme/substrate ratio+ 1.818time + 2.038temperature
-1. 093temperature whose stationary point showed saddle point. From the ridge analysis of the saddle point, the
conditions producing the highest hydrolysis ratio was determined as follows: 0.49% enzyme/substrate ratio; 3.55
hr hydrolysis time; 62.5°C hydrolysis temperature. Adding of SSR to the mixture of water and ASR improved
sensory qualities of mixture, so it seemed that SSR has masking effects on off-flavor and taste of ASR.

Key words: by-anchovy sauce, soy sauce, RSM
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Table 1. Coded level of independent variables in experimental
design

Independent Coded level

variables -2 1 0 +1 +2
E/S (%) 0.1 02 03 04 05
Time (hr) 1 2 3 4 5
Temp (°C) 50 55 60 65 70

YRatio (w/w) of Flavourzyme 500MG™ to substrate, Substrate
= the mixture of distilled water, anchovy sauce residue and soy
sauce residue by 4.0:1.0:05 ratio (w/w).

Table 2. Proximate compositions, amino-N, salinity and pH of soy sauce residue (SSR), anchovy sauce residue (ASR) and mixture

(Mix)

Sample Moisture (%6) Crude lipid (%) Crude ash (%) Total-N (mg%) Amino-N (mg%) Salinity (%) pH
ASR 43.49+0.05 23.04%+0.29 19.00£0.07 1,929.24£7.92 572.37£0.39 13.11 584
SSR 47.10+0.03 1.05+0.00 10.86£0.05 2,355.09+£7.90 540.58+3.54 10.00 478
Mix" 91.37+0.03 566.69£2.18 168.34+3.46 2.90 552

YMix: mixture of distilled water, ASR and SSR by 4.0:1.0:05 ratio (w/w).
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Fig. 1. Hydrolysis ratio of Mix" with (Flavourzyme) and with—-
out Flavourzyme 500MG™ (Control) during hydrolysis at 60°C.
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Table 3. Responses of dependent variable to hydrolysis con-
ditions for independent variables

Independent variables”  Dependent variables

Treatment < <3
No. X1 oD
(E/S) (Time) (Temp) HR (%)
1 -1 -1 -1 20.31
2 +1 -1 -1 23.63
3 -1 +1 -1 24.41
4 +1 +1 -1 26.35
5 -1 -1 +1 26.61
6 +1 -1 +1 29.82
7 -1 +1 +1 29.76
8 +1 +1 +1 30.96
9 +2 0 0 34.67
10 -2 0 0 24.07
11 0 +2 0 32.44
12 0 -2 0 23.45
13 0 0 +2 26.88
14 0 0 -2 21.80
15 0 0 0 28.34
16 0 0 0 2853
17 0 0 0 28.84
18 0 0 0 28.03

The coded levels of independent variables are same as rep-
resented in Table 1.
“Hydrolysis ratio (%).
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Fig. 2. Response surface plot for the effect of E/S and Time on
the hydrolysis of Mix". (Temp = 60°C)
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Fig. 3. Response surface plot for the effect of E/S and Temp on
the hydrolysis of Mix". (Time =3 hr)
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Fig. 4. Response surface plot for the effect of Time and Temp
on the hydrolysis of Mix". (E/S =.03%) .
YRefer to comment in Table 2.

HR (%) = 28157 +1.929E/S +1.818 Time +2.038 Temp +0.164E/S?
- 0.192Time’ - 1.093Temp” - 0.424E/S X Time ~ 0.106E/S
X Temp- 0.316Time X Temp

2 upebd 5= gl olufo] A Fpp Rl 254% 2 A4t
Hdch ARt vbg- 2 F FollA A e} (linear) o] #2374
(p<0.05)2.2 vheh} 919 3 A Aol A d=Eh-g Ao sla
= EZ83cka & 4 gl o} AR A Q] oAl f-of slcte
Asg dehiigeng 7 mszkel AR Q4T 4 9l
Aok @b A8}t g7 o] AFgHquadratic) % 2] &Hp<
0.06) 7.2 viehd Temp™g o] 8-8ho] WA A& ohA] AHgd sl

HR (%) = 28.157+1.929E/S + 1.818Time + 2.038 Temp -

1.093Temp®

o2 vehd 4 9les], old) Ao AAeralg 252%2 o}

eht 9 WS E oA 4R Ao} 00290l ol 7} et

ol whgEd F H94 BL ol gatel WAl 2 s
7

-3
HehE d4 el e FAeE Felst 9t A0 v

e

Table 4. Model coefficients estimated by multiple linear re-
gression for hydrolysis ratio

Factor Coefficient

Constant 98,157
Linear

E/S 1.929*

Time 1.818*

Temp 2,038
Quadratic

E/S° 0.164

Time® -0.192

Temp” -1.093*
Crossproduct

E/S % Time -0.424

E/S X Temp -0.106

Time X Temp -0.316
Model

Linear 0.001*

Quadratic 0.075

Crossproduct 0.865
R? 0.893
Total regression (>F) 0.005
Lack of fit 0.005

*p<0.05.
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Table 5. Sensory evaluation of A, C and H” (n=18)
3
Sample” Taste” Odor® Overall
acceptance
A 3.09° 4.09° 3.27*
c 517 6.20° 542°
H 5.23° 6.12° 533°

YSensory evaluation was performed by 18 panelists with 9 he-
donic scale (1: diskike extremly, 5 neither like nor dislike, 9: like
extremly).

?A = DW +anchovy sauce resiude (4: 1 ratio, w/w) C (Mix) =
DW +anchovy sauce+soy sauce residue (4.0 :1.0: 0.5 ratio, w/
w) H = hydrolysate on optimal condtions deterimined by RSM.

¥Means with the same letter in column of each sample are not
significantly different (p<0.05).
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