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Study on the Preparation Process and Spectroscopic Analysis of Soybean Small-
peptide Chelate Iron
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Abstract; The results from the comparison of iron source selection were showed that ferrous chloride was more suitable for the
preparation of soybean peptide chelate iron. According to the study of the optimal process for soybean piptides chelate with dif-
ferent kinds of iron source by using the response surface method. The optimum condition was that mass ratio of small-peptide
and ferrous salt was 4:1, reaction pH was 5. 0, reaction temperature was 40°C and ion average chelating rate reached to
56.81% . In the pilot of workshop manufacturing, the soybean small-peptide chelated iron’ s yield was 78.3% , chelating rate
was 82.39% , the soybean protein content of small peptide chelate iron sample was 78.94% , iron content was 10.87% . The
analysis test by infrared spectroscopic (IR) and Ultra Voilet Spectroscopy (UV) , and the comparison for absorption peak be-
tween soybean small-peptides and soybean small-peptide chelated iron showed that there was obviously change in absorption in
different IR wavelength infrared weak position, and the small soybean peptide chelate iron samples (Fe’* ) also changed obvi-
ously in the UV wavelength displacement, so it was proved that small soybean peptide chelate iron(Fe** ) had been in com-
plex compound. And its construction was forecast.
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Table 1 Dissolution of two ferrous salt in the ethanol solution
BRI E
FERES 30 40 50 60 70 80 90 100
Ethanol volume percent/%
FeSO, + + + - — — _ _
FeCl, + + + + + + + + + + + + + + + +

- SRR + IR + + TR

— :completely insoluble; + :partial dissolution; + + ;complete dissolution.
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A3 AN R B G S5 RN AR B 2 S G I 4 e, 00
NSN3 | NS D ol = N A VA 9 N VAl
B 1 pH X2 A ROV AR A 520
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PR ER ) 0T A bR A RO R ) — A R T [
T NE L ATE B TR 3G, NI A
R & B E R A, BiE tRN, B A
PIAFE , T bt K, /NI EURHIR 9%, 25 35 m &

Ao A W) A5 W o K /N IR Wk R A R i L
Ry 41 BHES A R, ik 41.83%

2.2.2 R EEAREE] K2 ATLVA ROV iR
B/ INIER S B S5 Rk 1 R W 3 S T R R R AR
N i B AR S0°C 54 e 2k R e 1, B A R T i
46.70% . &l 3 AT, Bifi 5 S B R] ) FE K, /N K
BREES A RV B e S I N 5 PR AR, 25 SRR I/NIK S
BRAR MBS B BN S — A PR R R, R, 0 48 1
SN TE] A 40 min, 25 460] A% 50. 14%
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4 pH g 4.5 Bf, R B R, B, a2
Wi 2 A R LS pH Oy 4.5, B G ] iR F
48.81%

B3 #4% Chelation rate

08 B3 Fed & Fe content 112
< 40 111
2 30 | &
¥ E |0 27
EE 0} 5 o
M g B
£ 10 19 8
o
0 8

1:1 2:1 3:1 4:1 5:1
mfik: mik

B 1 XENRESHRNEEL BT
Fig.1 Selection of the mass-ratio in soybean

peptide chelate iron reaction

e B4 # Chelation rate

§ 50 res= Fe& & Fe content 14 -

S
w8 40 . 2 3@
o g 30 2 b
®E 9 102

[}

5 10 8 =

0 6

20 30 40 50 60
1R FE Temperature /°C
B2 XE/NRESYRNEENTGE
Fig.2 Selection of the temperature in soybean

peptide chelate iron reaction

em #43 Chelation rate
55 re=m Fe?ri Fe content 20

BEER
Chelation rate/%
9/1U21U0D B

5=

10 20 30 40 50
it ] Time /min
B3 XE/NRES SR E i iE
Fig.3 Selection of the time in soybean

peptide chelate iron reaction

€38 #4 % Chelation rate
60 'gm@ Fesrit Fe content 114

BEE
Chelation rate/%
/12100 B
Wgod

3.5 40 45 50 55
pH

B4 KENREARA pH Kl
Fig.4 Selection of the pH in soybean
peptide chelate iron reaction
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AES 525 5 R WA W48 R, FI) T Design-Expert

k4T Box-Behnken £ ") #34 Box-Behnken
(O LA IR T B, 25 RN A% v 45 LA
FIREAE R, W BUTR L SN pH IS R I BE A iR
LT 3 A BB R, 2l LA B LC o, il
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Table 2 Variables and levels in response surface design

EACES S 7K F Level
Influencing factor Factor -1.0 0 +1.0
FEAIRE Chelating temperature/C A 40 50 60
pH B 4.0 4.5 5.0
it [t Mass-ratio C 3:1 4:1 5:1

IR EAR BT 20 4 10 (8 AR S0 A D 3%
3RRIEARY X A EEAGIRE(A) pH
(B) JEEH(C) B REmmi a7

Y =53.26 -2.87A +0.25B +2.99C —4.50AB -
1.58AC —2.42BC -2.93A% -2.61B* -10.98C’

[ 5 43 M SR S om e sE R R =0.913 6 (%
4) R SRR BRI, 228 /N, BIHER P =
0.005 5 <0.01 , RAANFFZM T EAEENEFAH L
FE. RMELE (adeq precision) A &L 5 #Y

FOfE, R T 4.0 #0045 B, i 0y 8. 155, HAT AL
GFETAE A o SN P =0.165 6 >0.100 0, 15 B
W7 i ] A MR AN R SR S B R G AR

AT P <0.05 i, 15 B H AR R A TR 2
. 4 o PAER/INATHL, AR BT 45 3 OK P
FEL A, 2% DR 380 &5 R W B DR/« JBaR: e > B8
JREE > pH, —WRIT A R C B3, C° Al 25, 38 X
AB 3%,
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Table 3 Design program and experimental results of RSM

e R A Jite L BER
Test number Chelating temperature/°C e Mass-ratio Chelation rate /%
1 0 0 0 49.12
2 -1 1 0 56.03
3 -1 0 1 47.68
4 0 1 1 38.89
5 0 0 0 55.33
6 1 0 -1 34.17
7 1 -1 0 48.41
8 0 0 0 53.89
9 0 -1 1 42.01
10 0 1 -1 42.17
11 0 0 0 52.81
12 -1 -1 0 47.77
13 0 -1 -1 35.60
14 1 1 0 38.67
15 -1 0 -1 34.14
16 1 0 1 41.41
17 0 0 0 55.17

F4 EEBRFES
Table 4 ANOVA of RSM
Ty 2 KR fiii 2275 F0 ER:]; 3 Y¥y5 % FA{E PAH
Soruces of variation Devsq DF MS F value P value
FEH Model 959. 12 9 95.65 8.23 0.0055 " *
A 65.90 1 65.90 5.67 0.0488 *
B 0.49 1 0.49 0.04 0.8440
o 71.46 1 71.46 6.15 0.0423
AB 81.00 1 81.00 6.97 0.0334 "
AC 9.92 1 9.92 0.85 0.3863
BC 23.47 1 23.47 2.02 0.1983
A? 36.17 1 36.17 3.11 0.1211
B? 28.75 1 28.75 2.47 0.1598
c? 507.92 1 507.92 43.70 0.0003 * *
5% 2% Residual 81.38 7 11.63
T Lack of fit 55.71 3 18.57 2.89 0.1656
#li1% 2% Pure error 25.67 4 6.42
SR Sum 942.09 16

Yo g 2 Coefficient of determination R? =0.9136
Adeq precision =8. 155
CV(%) =1.5

R OB (P <0.0001) ;" A EE(P<0.01); " M EFE(P<0.05),

*

" * means extremely significant (P <0.0001) ; * * means more significant (P <0.01) ; * means significant (P <0.05).
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2.4 KRE/NMRESHRIMRS N
ARG b IR U6 A 5 B ) 4 251, il e
[ A PR R /MRS 5 R 9 1552 78. 3%, 2K
RNy 82.39% AT TR M BRI S .
RS KREMRESHRHRS ST
Table 5 Composition analysis of soybean

small peptide chelate iron

Composition Mass fraction/%

HEHER

78.94
Protein content
) F /2 + ) A EL
Bre(Fe ) ot 10.87
Ferrite content
i
" 0.16
Calcium content
W
0.39
Phosphorus content
N 1y &
0.84
Fat content
Koy
6.14
Moisture
e
2.66
Others

M5 AT LA Y, K E/NRES A 2R
I3/ INIRRER o B & R 78.94% BRI B
H910.87% . HE B s oA — R aEh, &R
PR Y pH S AR B .
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M 8 firm, ZLAM5 vl LLE ), R E/NIKTE
3 385 em ' B I H B E W M4, WA A - COOH 77
£,3 058 Fi12 968 J-J& N & ILHI RSN, 4G Fe’* 2
Jei WEAT ARG, 454 1 662 em ™' 1 1 546 cm ™' BiAL K
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Fig.8 IR analysis in soybean peptide

chelate iron reaction
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DL CIVATTRA W AN RANY 3= 7ok B
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pH 5.0, S W i JiE 40°C , 13- 5 B 7 2 & R K (H 2
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RENRE S BRI RRE 78.3%, BEG RN
82. 39% , FFAGIN R EL/INIKEE & Bk A £ 2R Y AR
& 78.94% BR300 10. 87% , 4 i
55 BESE U IR, 53 A B R s &= 4k —
IR, R TR S SO P AR AR R Y pH i
(L

N T HE— 0 R E/MIKES & B
Dy, AT T LA M S ETE o Ak, 25 SR R WK
TNKEE SR (Fe ) JE L T 5, 0% HL 2 ik
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