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Optimization of Ninhydrin Reaction Conditions for Determination of Amino Acid Content in Sterilized Milk
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Abstract: One-factor-at-a-time and orthogonal array design methods were used to optimize the major reaction conditions
affecting the determination of amino acid content in sterilized milk by ninhydrin colorimetric method. Water-bath heating time
influenced significantly determination results so that it required strict control. The optimal determination conditions were 1.2

mL of ninhydrin solution and heating for 30 min in 70 “C water-bath. Under these conditions, the amino acid content in sterilized
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milk was determined to be 1.62 g/100 mL.
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Fig.1 Effect of ninhydrin solution amount on the determination of
amino acid content
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Fig.2 Effect of water-bath temperature on the determination of amino
acid content
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Fig.3 Effect of water-bath heating time on the determination of amino
acid content
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Table 1 Orthogonal array design arrangement and results

W AKERER BEi=WIM cokmn ey AIERRETELL
g EIC gl fmin P (gnooml)
1 1(60) 1(10) 1(10) 1 1.29
2 1 2(12) 2(20) 2 141
3 1 3(1.4) 3(30) 3 1.48
4 2(70) 1 2 3 141
5 2 2 3 1 1.58
6 2 3 1 2 1.40
7 3(80) 1 3 2 1.38
8 3 2 1 3 131
9 3 3 2 1 1.44
Ki 418 4.08 4.00 4.29
K: 439 4.30 4.26 419
Ks 4.13 4.32 4.44 4.22
K 1.39 1.36 1.33 1.43
k2 1.46 1.43 1.42 1.40
ks 1.38 1.44 1.48 1.41
R 0.08 0.08 0.15 0.02

FHR 1 IR ZE 3 A vl G, 5o e = b £ v 0 5 2 3
IR& i K 2EEZE C, BIKGITE . KiEE S
i =W FH 5 R R 22— KRR, AT 7 22 e i gk —
R RE . I I AS R ELW T 45 IR AT B R e Ak 1 A
A2BsCs, ZIGAF, AB:CsHELMTMHERERSE
INT 9 M S R T i =i 4 AoBoCa, U E B £
M E 25T h A2B2Cs, BIZKHTIRE 70°C L B = H i+
1.2mL. 7K E) 30min.

R2 TENWER
Table 2 Analysis of variance for the experimental results of orthogonal
array design

AR SRR Rl A b )05 F 1t

A 0.033 2 0.017 16.5

B 0.032 2 0.016 16.0

C 0.054 2 0.027 27.0*
wxe 0.002 2
A 0.121 8

A Foos22=19.00; ». P <0.05, ZREF.
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Fig.4 Curve of sterilized milk concentration
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