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Optimization of Preparation Process of Compound Amino Acid Chelated Calcium from Mactra veneriformis
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[ Abstract ] Objective; To prepare compound amino acid chelated calcium by taking Mactra veneriformis
as raw materials. Method: With chelation ratio and calcium content as indexes, based on single factor tests,
orthogonal test was adopted to investigate effects of pH, reaction temperature, reaction time and molar ratio of
calcium to amino acid on chelating process. Infrared spectroscopy was empolyed to analyze compound amino acid
chelated calcium. Result; Optimum conditions was as following: pH of 4.5, reaction temperature of 55 °C,
reaction time of 2 h, molar ratio of calcium to amino acids of 1. 5: 1. The content of calcium was 79. 57 mg g~
After coordination of compound amino acid and calcium, characteristic absorption of amino shifted form 3 056. 49
em ' to 3 245.30 ¢cm ', characteristic absorption of carbonyl moved from 1 573.53 em ™' to 1 559.65 em .
Conclusion; This chelating process is stable and feasible, reaction product is recognized as an amino acid

chelated calcium, which can provide theoretical basis for industrial production of compound amino acid chelated

calcium.
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{17 37 %68 R AR AM AT 77 i 1 75 5K
1 ##

3-16pk B 8 B0 ML (K [H Sigma A F]) , PB-
10 29 pH i1 (1% [ 3¢ Z K] i 4 141 ) , FA20004 £ 3 Hr
K ( L L EALER A F]) , Tensor 37 #lfd B 727
LLANEE A (78 [ Bruker) , Q-500B2 % & i £ I fig
FIR AL ( LT vk AR 28 A PR A ] ), SXL-1216 A 4%
Y ( RHER R SR A A RA R ) . TG
W) 1 VL 95048 1 0 K ™ I 9 T B A8 28 VL U5 48 i T K
PRSI T3 A7 FBIE 5 D3 5 Ay iy RV R 2l ) DU £ i 0
Mactra veneriformis; 58 4 & Fe g ( B 1, £ B U £f 5
WG 22 T A T A T AR ), TR RS R (AL, L
CaO0 3, BRSS9 DU A i W) DL 5 B i 5 i 45 )
WE & (A R ERBARA R ) K25
Tk, HAh a3 Sk o B 4l
2 FEEER
2.1 UEPREE R O A R O A R DL ST RV T R
FRELDISE 1 kg B T 1 000 C S rpfbe 2 h 12 4]
JE R 80 H U, 15 5 PR H
2.2 EAEERRMED BB B £ G
WA 50 g, i 3 A% K, T &L AL Bl i W T pH
6.5, IR 55 C, M A 7.5% Kb 2K A G G
2 h, B AR K 3 K 3% 10 min, T 6 500 re-min '
O 10 min, FEYLVE, EEWA KW ERT . 246
RIETR T SR P E M E . WIE AR
2 A7 WA b 20 mL, i A K 60 mL, FF Bl 5 7 4
PR 0. 05 mol- L™ S Mk 4H VA M pH 8.2, K5 %
AR RS W 10 mL, SR AR ARIE pH 9. 2,40
TIHFE R E AL AR (V) o UK 80 mL, 2 | ik
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Ji 2 H pH T FE S BN IREL (V) 1R 2 LR
W, #(V, = V,) x0.05/0.02 it 8 & & & KW
2.3 ERARMEATNSE &E LR
WIS B YRS Ry, AR R A pH R E R, K
T S 5 08 SR WO TG K 2 BEDUYE 7, g, Bl
TR B A

2.4 EHEMERE SR BERWNE MM
B& U Z & ( ethylene diamine tetraacetic acid, EDTA)
TR AR S A AR K
PR S ES R R 2 0. 15 g, JiK 30 mL {5 fig , fin
A ILLTHRR 7 2 ~ 3 0, 0 10% A AL 2 %
WS H A B 10% S8 LS 10 mL, Jin AT & 55
LR R, 1 0.05 mol - L™" EDTA A7 i 3 i i
SRR SRR O (o SO ISR B2 '
EDTA % IR J7 I AE R 28 F % R

FESE = (V, - V,) x0.05 x40/m, ;

BER=[(V,-V,) x0.05m,/N xm, ] x100%

%P N Sy BN AR ZR T S B IR B, m, A
PR my FRIBUCHE RS FE AL TR, V), R AE EDTA
VWKLV, 7S IR IR T #E EDTA (RFL,
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2.5.1 pH S 6 1, B 50 mL, 455 1
LS HERREE /R I 1:2,pH 434 3.0,4.0,5.0,6.0,
7.0,8.0,F 50 CHEA M 2 ho W2 FEDLIE & LR
A e, I AT 85 BT i 4 Bk o B R 46.4,63.6,
71.2,64.0,60.4,59.2 mg-g ', I E 45 B FE AR
A3 2.92% ,18.08% ,25.72% ,22.40% ,6.28% ,
3.20% . ULWIKE pH Y TH i, 2 G 3RS & 5 4
SEIETE G B X pH 5.0 B [E] B A
fif . X TR pH FHe H W BEs/N (75 Ca®”
5 -NH, f1-COOH (¥ i {7 BE J3 #4535 24 pH > 5.0
GRS i N R R B U0 A TR D e R R
ANFNF 52 G G SE R 5 10 26 B, 3 B B 5 W) o B I g
pH 5.0, [ AT g2 25 ) Nl h A7 4 K i HY B,
H* T i i L OB R M IR, 5 Ca™”
G i FE A, 220 /0 Ca® ' B fE A SR A WA B
W . X4 pH 3% KB, H™ ik B 37N, OH ™ 5 45
BPIERT A UITE , AR e RECKR TE A,
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2.5.2 JRE O HEBEMEWE 6 O, B 50 mL, 555
HEFERE/RE 1:2,pH 5.0, 1 5051 8 20,30,
40,50,60,70 C , 284 kE 2 h, i 2 BV 3 S JE R
A, A5 5T i 4 5o il 63.6,65.2,65.6,
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66.0,61.6,59.6 mg-g ', B A RN 22.27% ,
23.00% ,22.98% ,23.26% ,16.34% ,15.09% ., #%
B R T R TR A R H S e K e
/N, IFAE 50 C BRI (H o 3% 2 PN 26 S0 & T
RN R B v AN T R HEAT SO PR BN
50 C o

2.5.3 WP BCEEAERE SO mL, AL S iy BB T 5 A
FEMRE /K M 1:2,pH 5.0, IR BE 50 °C, S s 8] 43351 Ay
1,2,3,4,5 h, 1] L B0 08 2 HE MR 28 6 45 , v 3405 ot it
By R 74.4,72.0,71.2,68.0,67.6 mg-g | KA
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2.5.4 JFEJRM MBS A# WK 50 mL, 2L 9 iy 458
SRR EE R 1:3,1:2.5,1:2,1: 1.5,
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B[R] 2 b, in 2 BT UE 22 B R 2 G, T A T i
B4 W R 51.1,52.9,54.0,55.3,63.9,76. 1,
74.5,75.7,75.3 mg-g ' EEA K 29.70% ,
25.01% , 21.62% , 19.54% , 14.27% , 9.79% ,
7.12% ,5.64% ,4.54% . W% E I L 1) 3% i
T, 5 B B G R T R KR B T A T A R
G BRI L (H 23 3 pUA R R TR 9 L 4R A
WA BRI LB & R W E AR 2 AR, Y
5 i K ) A e B R R U g R R TS o R
PR 5 @ EMRE/RL 1.5 1,

2.6 FRRE AR ERRR AL, SRR IR
JE INFTA] A B 5 A AR R BE R IL & pH A
£ AR g L B G S, B EURE AR 27
B 50 mL, A7 3 4y XIS HE R A5 LR 1, 7 2
SERTILER 2, F B4 AT TR, 2 e 2 A ROR 1Y 45
HWEFH C>A>D>B, UWZER/NK B HERN
BRZEIHEAT T 22500, A5 RN R A,C,D B i
EAE o, 15 RAAEH AN AB,CD,, Bl BN
45 C,pH 4.5 BB M LR EE /R I 1,55 1, )
AFIE] 2 ho £ HUE A U 200 mL, 36 3 £ F Ak Ay T
LA AT 3 BRI IS, T S B R 2 A4S A
5 A B4y Wl 79.43,80.01,79.27 mg-g ', Ui B
P i) T2 88 il 47 6
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Table 2 Orthogonal test analysis of preparation process of

compound amino acid chelated calcium

No. 4 pH BmfE  CiEE  DEETH T
/h /€ I IR [ /mg-g
1 45 1.5 45 1:1 75.88
2 4.5 2.0 50 1.5:1 77.68
3 45 2.5 55 2:1 74.34
4 50 1.5 50 2:1 60. 13
5 5.0 2.0 55 1:1 67.96
6 5.0 2.5 45 1.5:1 78.23
7 55 1.5 55 1.5:1 71.98
8 5.5 2.0 45 2:1 70. 57
9 55 2.5 50 1:1 53.83

R2 PBEBETRESBFTESN

Table 2 Variance analysis of calcium content

7 KR SS F P

A 173.11 9.37 >0.05
B(i#%) 18. 48 1.00

C 190. 26 10. 30 >0.05
D 165.52 8.96 >0.05

Hf:Fo.os(Z»Q) =19,

JRFRRIE B S S5 BESGY ™A T p-n it
i, KimmIE G ARG 0.1 g, BT Tensor
37 HUAE HLp AR 4 21 A G AL b AT ARSI, ) 21 4k
JETE S BT DU Ff G R A SRR B A, LR 1,
S5 WoR G A E IR S5 R B S r E L RRAE TR
Wit 3 056.49 em LI E 3 245.30 em ', R LSS
fEMZ T 1573.53 em 'R E 1 559.65 em ', it
W SRR B 0 W e 8 kAR T W A RS, O T
MARTHRE WA TS5 TEAR RN, IE
BT S NE 7= e S N B R B A
3 itig

DU s ) Ay v D A A DL R U
2 B ST )T R X BRI Y T VD R 7R R
I A0 A A ) 7 i K W R A R AR R
T 2 T S 0P PR RS oK R BB L, AR CE
Tk R St B 5 ) AL il A B AR i W R S T )
PFBNAH R 2 A E IR, 5 1B I 1 T M S 58 A k2
JREAHZE A, PR DU A WA 0 — 23 o = R A
— A B Ry R IR RS 7 i T B AT Kb B R
ML, B B S, AR R A R A
il & L2280 & i m, T Ak
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Infrared spectrum of compound amino acid ( A) and
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