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Abstract In order to obtain the broad bean peptides wine,broad bean protein was hydrolyzed by alkaline protease and

then was alcoholically fermented in this experiment. The preparation technology of broad bean peptides wine was

investigated. The result showed that the optimum conditions for the protein hydrolysates of broad bean were broad bean

protein concentration 32 g/L,enzymatic hydrolysis temperature 43.2 C , dosage of enzyme 9 821. 12 U/g and pH value

9.50,under which the degree of hydrolysis was 19.64% . The fermentation condition of broad bean peptides wine was

200 g/L sugar.0.22% yeast quantity.and 28 C for 6 days. The alcohol content of broad bean peptides wine is9.6% .

In order to mitigate the bitterness of the original wine, 1.5 g/L Citric acid,70 g/L sugar and 6 g/L -CD were added and

the final product had a good mouth feel.
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Table 1 Factors and the level of central composite design from broad bean protein hydrolysis

K- G i Z,

X\ BEHEARERE/ (g/1)

Xo BERAEE/C X BAE/(U/9

Code level Broad bean protein concentration Temperature Dosage of enzyme X.,pH
+2 50 51 14 000 10.0
+1 40 48 12 000 9.5
0 30 45 10 000 9.0
—1 20 42 8 000 8.5
—2 10 39 6 000 8.0
AL IEEEA;  Range of variation 10 3 2 000 0.5
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Table 2 Factors and levels of orthogonal test on fermentation conditions of broad bean polypeptide wine

7Kt i

Code level

[l & Factors

AHEE A/ (g/1D

Sugar addition

Inoculation amount of yeast

C. REERE/C

Fermentation temperature

1 200
2 220
3 240

B, i B2 Fh i/ %
0.18
0.20
0.22

22

-

o

28
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Table 3 Factors and levels of orthogonal test on addition amounts of adjuncts for broad bean polypeptide wine

LU F VS BB 4181 20 4
BRI P4 ME (2 40 XY 0 7 R 4
P

IRV B

2 Factors

Code lovel E APBR e/ (g/L) F.Hi &/ (g/L) G IR MRS VR I/ (2/ 1)
/ Citric acid addition Sugar addition B-CD addition
1.0 30 6
1.5 50 8
2.0 70 10
4 BRESKBREITSRAE
Table 4 Sensory evaluation standards for broad bean peptides wine
i H Item PEFRUE /{8 Grading standard and score
{67 Color WAL B0 WEA, L0~ B B 2 HHEM(~5 40
BE(15~20 4 15 41 (5~10 4 Offwhite(1~5 score)

Pale yellow,
transmittance and shiny

(15~20 score)

Pale yellow, tarnish

(10~15 score)

Slightly yellow,
poor transmittancy
(5~10 score)

MR State

157 FCUTHE (15~20 43)
Homogeneous, no

sediment(15~20 score)

WPt (10~15 43
Slightly turbidity

(10~15 score)

A VFULEE (5~10 43)
Trifle sediment

(5~10 score)

HITTE(1~5 40

Sediments(1~5 score)

)&% Taste

FI bR 400 0F , B8 )58, JC I IR
AR (23~30 43
Pure taste and no
astringency and bitter
(23~30 score)

FIR 45 F 8 bR i IR
Bk (15~22 43)

Pure taste and light
astringency and bitter

(15~22 score)

(B ] S
WA T (8~14 4)

Fine taste and heavy
astringency and bitter
(8~14 score)

FIBR AN 4l 1F 3 B 5
TRAR # (1~7 43)

Bad taste and very heavy
astringency and bitter

(1~7 score)

R Ao

Flavor

HEEHEN BARAM
R WEBEAT (23~30 43)
Pleasant scent and
natural fermentation

aroma(23~30 score)

TIRBOR A R
(15~22 4%)

Light scent and
fermentation aroma

(15~22 score)

T, TR BT
(8~14 4

No scent and
fermentation aroma
(8~14 score)

HIRIE(1~T7 40
Off-flavor(1~7 score)
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Table 5 The result of central composite design

. X, ﬁﬁﬁm}jﬁﬁmﬁg R X, i 7J<ﬁ¢£““f/% Degree of hydrolysis
Test mumber Broad bean protein Temperature Dosage of X, .pH SBRAE T {E
concentration enzyme Actual value Predictive value
1 —1 —1 —1 —1 10. 06 9. 80
2 1 —1 —1 —1 8.24 7.82
3 —1 1 —1 —1 11. 35 11.73
4 1 1 —1 —1 9.09 9.21
5 —1 —1 1 —1 11. 44 11. 87
6 1 —1 1 —1 6.02 5.61
7 —1 1 1 —1 12.95 13.40
8 1 1 1 —1 6.19 6. 60
9 —1 —1 —1 1 13. 45 13. 55
10 1 —1 —1 1 17.55 17.02
11 —1 1 —1 1 6. 26 6.58
12 1 1 —1 1 9.42 9.51
13 —1 —1 1 1 15.58 15.37
14 1 —1 1 1 14. 43 14. 56
15 —1 1 1 1 7.06 8. 00
16 1 1 1 1 6.47 6.65
17 —2 0 0 0 14.12 13. 26
18 2 0 0 0 9.50 9.93
19 0 —2 0 0 8. 66 9.46
20 0 2 0 0 4.71 3.48
21 0 0 —2 0 9.53 9.85
22 0 0 2 0 9. 80 9.06
23 0 0 0 —2 12.53 12.39
24 0 0 0 2 16. 48 16.19
25 0 0 0 0 19.03 18.69
26 0 0 0 0 18. 48 18. 69
27 0 0 0 0 18.48 18. 69
28 0 0 0 0 18.48 18.69
29 0 0 0 0 18.18 18. 69
30 0 0 0 0 19. 58 18. 69
31 0 0 0 0 18.48 18.69
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Table 6 Variance analysis of regression model

SR IR fr it e )5 Fii P %
Source of variation Sum of squares  Degree of freedom Mean square F value P value Significant
X, 16. 63 1 16. 63 33. 86 0.001 0 *%
X, 53. 64 1 53. 64 109.20 <C 0.000 1 *%
X; 0. 94 1 0. 94 1.91 0.186 4
X, 21.62 1 21.62 44.02  <C 0.000 1 *%
X, X, 0.29 1 0.29 0.59 0.445 2
X, X; 18. 28 1 18. 28 37.21 < 0.0001 *%
X1 X, 29.65 1 29.65 60.36 < 0.000 1 *%
X, X; 0.16 1 0.16 0. 33 0.571 4
X, X, 79. 30 1 73.30 161.44 < 0.000 1 *%
X; X, 0. 06 1 0. 06 0.13 0.726 0
X,* 89. 83 1 89. 83 182.88 <C 0.000 1 *%
X,? 266. 65 1 266. 65 542.85 < 0.0001 *%
X,* 152.41 1 152.41 310.28 < 0.0001 *%
X,* 34.52 1 34.52 70.27 < 0.0001 *%
[B] H#i % Regression model 653. 74 14 46.70 95.06  <C 0.000 1 *%
4> Residual 7.86 16 0.49
KAURZE Lack of fit 6.33 10 0.63 2.48 0.198 9 A
Not significant
2% 2 Pure error 1.53 66 0. 26

A Cor total 661. 60 30

W *» BREREE,P<0.05; »x Rk B F,P<<0.01, Note: * Significant at 5% level; #* Significant at 1% level.
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Fig.1 Response surface plot and contour map for the alternating effects of broad bean protein

concentration(X;) and dosage of enzyme(X;)on DH(Y)

KA EE 1%
Degree of hydrolysis

(a) M )37 T 8] Response surface plot

25 30
i LR H BRI /(g/L)

Broad bean protein concentration

(b) 4Rl Contour map

E2 #EEORERESpHXEMEANEEEAKBEZNNMEAESESLE
Fig. 2 Response surface plot and contour map for the alternating effects of broad bean

protein concentration(X,) and pH(X,)on DH(Y)
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Fig.3 Response surface plot and contour map for the alternating effects

of temperature(X,)and pH(X,)on DH(Y)
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Tabel 7 Results and range analysis of orthogonal test on fermentation conditions of broad bean polypeptide wine

% Factors

b A KRR I/ (a/L) B.WrEHERM R/ C kBERE/C D, =% RGN B %
Treatment ) Inoculation amount Fermention Empty Alcohol
Sugar addition
of yeast temperature column content
1 1(200) 1€0.18) 1(22) 1 5.8
2 1 2€0.20) 2(25) 2 8.4
3 1 3(0.22) 3(28) 3 9.2
4 2(220) 1 2 3 7.0
5 2 2 3 1 7.3
6 2 3 1 2 6.3
7 3(240) 1 3 2 6.8
8 3 2 1 3 7.1
9 3 3 2 1 7.6
H{H 1 Mean 1 7.800 0 6.533 3 6.400 0 6.900 0
PIE 2 Mean 2 6.866 7 7.600 0 7.666 7 7.166 7 —
{8 3 Mean 3 7.166 7 7.700 0 7.766 7 7.766 7 —
2 Range 0.933 3 1.166 7 1.366 7 0.866 7

V3G S AN N Al 45 5 N 82 BR{E . Note:value of bracket external is coding value, value of bracket internal is actual value.

2.3 ZESHRBRKFRERIKESER KRG A% 2 PRMIDRS AT G AR AT T DA D 2 KT Y

MIEZR S 25 2R (R ) Al & N R X Z I WG idn BFTFER IS . RIBHA N E.F.G .
WU W BN P 2 F=>G2>EL RUE & 2 2w K RIAPER RIS & 1.5 ¢/L b4 70 g/1 . 3R K]
PR TR A R AT DL s R 77 A YO ER RIS 6 g/ L i 7 U AL B 3 AR T

*8 BESHEBERKBERERRNEERSHH

Tabel 8 Results and range analysis of orthogonal test on addition amounts of adjuncts for broad bean polypeptide wine

% Factors

Trffim ErEmR i/ (g/L)  FHRNE/(g/L) G 3AMIR I/ (g/L) H(Z51) JEH RN/ 2
Citric acid addition Sugar addition B-CD addition Empty column  Sense scores

1 1(1.0) 1(30) 1(6) 1 58

2 1 2(50) 2(8) 2 60

3 1 3(70) 3(10) 3 70

4 2(1.5) 1 2 3 56

5 2 2 3 1 66

6 2 3 1 2 72

7 3(2.0) 1 3 2 54

8 3 2 1 3 64

9 3 3 2 1 68

{4 1 Mean 1 62.666 7 56.000 0 64.666 7 64.000 0 —

#J{& 2 Mean 2 64.666 7 63.333 3 61.333 3 62.000 0 —

{4 3 Mean 3 62.000 0 70.000 0 63.333 3 63.333 3
% 2% Range 2.666 7 14.000 0 3.3333 2.000 0 —

T3S ANEE N i i L 455 N M 32 BRE . Note:value of bracket external is coding value,value of bracket internal is actual value.
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