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Quantitative analysis of a-Amino Nitrogen of Amino Acid by Photometric Ninhydrin Method

Nobuyuki IWASHITA*, Takayuki KATAYAMA*, Tetsuya AKASAKI*, Hirosuke TOMONAGA*
Central Customs Laboratory, Ministry Of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For determining the a-amino nitrogen content of amino acid contained in various imported protein
products, we have used an automatic a-amino nitrogen quantitative system based on the Van Slyke method.
This analytical method using special equipment as mentioned above takes a long time. To replace this
method, we studied the applicability of the photometric ninhydrin method, which can measure the amino acid
content more efficiently and conveniently. It was confirmed that the photometric ninhydrin method gave as
good yields of a-amino nitrogen for most amino acid samples as the Van Slyke method. Subsequently, the
amino acid contents of imported products were measured, producing lower quantitative yields than those by
the Van Slyke method. Based on these results, the effects of residual proteins in sample solutions were
verified and it was suggested that there is a difference in the reactivity to nitrogen of peptide bond between
the photometric ninhydrin method and the Van Slyke method.
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Fig.1 Calibration Curve of Methionine by Van Slyke Method

Table I Recovery of a-Amino Nitrogen by Van Slyke Method

Number of Nitrogen and Amino Group in Recovery of
Amino acid Molecule @ ~Amino

N —NH, a-NH, Nitrogen (%)
Ornithine 2 1 1 204
Lysine 2 1 1 199
Glutamine 2 0 1 194
Threonine 1 0 1 105
Glycine 1 0 1 105
Triptophan 2 0 1 104
Isoleucine 1 0 1 102
Serine 1 0 1 102
Aspartic acid 1 0 1 101
Alanine 1 0 1 101
Histidine 3 0 1 101
Methionine 1 0 1 100
Valine 1 0 1 100
Asparagine 2 0 1 100
Arginine 4 0 1 99.8
Clutamic acid 1 0 1 99.5
Phenylalanine 1 0 1 974
Leucine 1 0 1 974
Tyrosine 1 0 1 85.6
Cystine 2 0 2 505
Proline 1 0 0 0
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Table 2 Recovery of «-Amino Nitrogen by Photometric Ninhydrin Method

Number of Nitrogen and Amino Group in Recovery of
Amino acid Molecule a —-Amino Coefﬁ.cie.nt of
N -NH, a-NH, Nitrogen(%) Variation
Ornitine 2 1 1 112 0.75
Lysine 2 1 1 108 0.24
Valine 1 0 1 101 0.95
Histidine 3 0 1 101 0.92
Alanine 1 0 1 101 0.96
Isoleucine 1 0 1 101 1.54
Leucine 1 0 1 100 -
Methionine 1 0 1 99.9 1.76
Arginine 4 0 1 99.8 0.32
Glycine 1 0 1 99.3 2.70
Glutamic acid 1 0 1 98.2 0.42
Serine 1 0 1 97.6 0.53
Threonine 1 0 1 96.8 0.47
Aspartic acid 1 0 1 96.7 1.05
Glutamine 2 0 1 96.0 1.04
Phenylalanine 1 0 1 92.6 0.70
Tyrosine 1 0 1 91.1 144
Tryptophan 2 0 1 89.3 0.48
Asparagine 2 0 1 64.1 0.74
Cystine 1 0 1 459 1.23
Proline 1 0 0 10.1 7.29
3. 2 WAREALET I/ BEROEEMOLE ARETRES, A ATA7ERG=2E B HAKT,
3. 2. 1 FI/BTEHBEFAEETOLE 5k (A~E) O7 I JHERODERZI T2, TOMEE
AT, BT BB E OBEE % Table 31277, Table 417757
Table 3 Characteristics of samples for comparison Table 4 Recovery ratio of « -Amino Nitrogen for protein products
AN(%)"
Sample Main Contents TN(%)V Sample N n Recovery
A Hydrolysate from Yeast 11.2 " Ph°t°m§?t';'lng'"hvd”" Van Siyke Method Ratio(®)®
B Amino acid and Sodium chloride 83 A 4.04 5.12 789
c Enzymatic hydrolysate of Casein 14.1 B 5.32 5.65 94.1
D Proteose from Gelatin and Collagen 170 c 1.79 352 51.0
E Chicken liver powder 10.2 D 0.92 1.78 520
F Pork liver powder 9.4 E 0.75 1.00 J4.9
G Peptone from Casein 134 1) Wt% of AN against Samle amount
H Silk protein solution 34 2)  Calculated by‘follows
Recovery Ratio(%)=AN1/ AN2x100
1) TN(%) is quantitated by Fully Automatic Nitrogen/Protein Rapid AN1(%):Determined by The Photometric Ninhydrin Method

Measurement Equipment by The Kjeldahl Method AN2(%):Determined by The Van Slyke Method
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Fig.3 Relationship between absorbance and reagent volume against
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Table5  Recovery ratio of a-Amino Nitrogen for protein products after
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consideration
AN(%)
Sample Photometoric Ninhydrin Rect?veryz)
Method Van Slyke Method Ratio(’%)

A 4.70(1.07)" 5.12 91.9
B 5.84(0.60) 5.65 103

C 2.89(2.17) 3.52 82.2
D 1.43(1.14) 1.78 80.4
E 0.93(2.79) 1.00 92.5
F 3.92(1.19) 4383 81.2
G 1.28(0.33) 149 86.2
H 1.42(2.86) 1.60 89.0

Coefficient of variation

Calculated by follows

Recovery Ratio(%)=AN1/ AN2x100

AN1(%):Determined by The Photometric Ninhydrin Method
AN2(%):Determined by The Van Slyke Method

\Cl
NN

Fig.4 Relationship between Recovery ratio and Total Nitrogen(TN)% of
sample
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Table 6 Comparison of Reactivity for Nitrogen of peptide bond

Quantitative Recovery(%)
Method Glycyl-Glycine Glycine
Van Slyke 138 105
Photometric
Ninhydrin 88 99
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Table 7 Recovery of «-Amino Nitrogen from amino acid added into
containing protein sample

Recovery(%) of added AN

Sample ic Ni i
p Van Slyke Method PhOtonl\l/Ieet{PI\% (I’\llnhydrln

Peptone 101 100

Albumine 101 104
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1) AT - 7 X BESOTIET, (1964), ((LZFIA).
2) S. Moore, W.H.Stein : J.Biol. Chem., 176, 367 (1948) .
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Table 8 Recovery ratio of « -Amino Nitrogen of dialyzed sample

Sample Recovery Ratio(%)"
peptone 83.2
albumine 98.6

C 105
D 85.4
G 97.8

1) Calculated by follows
Recovery Ratio(%)=AN1/ AN2x100
ANI1:Determined by Photometric Ninhydrin Method
AN2:Determined by Van Slyke Method
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3) =R, BAMEAR, fEPACT, SARDE, &EMT RRWHEETEERE, 26,29 (1971).
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