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Analyses of total and free amino acids in

Koji-Natto (Shio-natto, Hama-natto and Daitokuji-natto)

Kozo OHTSUKI, AKIKO KuBoYAMA, E1ko ENDO, KENJI SATO and YASUSHI NAKAMURA

Abstract: Free amino acids and total amino acids (6N-HCI hydrolysate at 150°C for 1 hr) in koji-
nattos were analyzed with an HPLC-amino acid analyzer using lithium citrate buffers and
ninhydrin reagent. Amino acids in Kinako and Itohiki-natto were also analyzed under the same
condition as that of koji-natto for the comparisons of the amino acid composition among the
soybean products. The contents of free amino acids in Kinako was the least among the soybean
products analyzed. The compositions and the contents of total and free amino acids in Itohiki-
natto and Shio-natto were alike. The ratio of the free amino acid to the total amino acid was low
in Kinako, and was higher in Itohiki-natto, Miso, Daitokuji-natto, Shio-natto, and Hama-natto in
these order. The ratio in Hama-natto was as high as 0.24, and this high free-amino acid content

should enhance the good tastes of this fermented product.
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Table 1. Composition of Soybean Products

water NaCl ™! Protein *2
Kinako 1.5% 0.003% 32.0%
Miso 57.5 9.5 134
Natto 55.4 0.1 13.6
Shio-natto 64.2 4.1 16.0
Hama-natto 34.5 27.6 34.5
Daitokuji-natto 21.3 31.5 21.8

*1, Determined by a Na-ion meter method.
*2. The sum-total values from Table 2~4.
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Soybean Product (1.00 g, powdered)

le——— 19.00 g of H,0O
Ultra-sonication for 5 min
———————— Suspension (0.50 g)
Centrifugation
12.000 rpm for 20 min./ Glass Tube (1.0 ¢ X 5)
\M —Dry up in Vacuo
Supernatant — Hydrolysis with 6NHCI
—Membrene vapor in vacuo at 150C
filtration for 1 hr
(0.45¢m pore,
13mvm o) — Dry up in vacuo, X2
500 u¢ of H,0
|
Free Amino Acid Analysis | — Ultra-sonication
‘ .

Total Amino Acid Analysis

Fig. 1. Preparation of Extract and Hydrolysate of
Soybean Product for the Analyses of Free Amino
Acid and Total Amino Acid.
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Table 2. Total and Free Amino Acids in Kinako and Miso.

Kinako Miso !
Total amino | Free amino [Total amino | Free amino
acid - acid ** acid ** acid ™7
(%) (%) (%) (%)
Asp 4.49 0.083 1.77 0.19
Thr 1.29 0 0.46 0.07
Ser 1.72 0.004 0.60 0.12
Asn — 0 — 0
Glu 7.20 0.035 2.82 0.34
Gln — 0 — 0.01
Pro 1.87 0 0.68 0.12
Gly 1.48 0.007 0.71 0.08
Ala 1.47 0.25 0.73 0.14
Val 1.12 0.015 0.89 0.12
oys 0.17 0.016 0.05 0.003
Met 0.31 0.007 0.04 0.03
Ile 1.53 0 0.84 0.12
Leu 2.74 0.005 1.17 .21
Tyr 0.46 0.021 0 0.14
Phe 1.60 0.033 0.94 0.17
His 1.00 0.041 0.49 0.04
Lys 1.05 0.057 1.07 017
Arg 2.49 0.231 0.18 0.21
Sum Total | 31.99 0.58 13.44 2.28

*1 Rice-koji miso.
“2 Hydrolysate with 6N HCl-vapor at 150C for 1 hr.
3 Water soluble amino acid.
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Table 3. Total and Free Amino Acids in Natto and Shio-natto.

Natto ! Shio-natto “-
Total amino| Free amino | Total amino | Free amino
acid acid acid acid
(%) (%) (%) (%)
Asp 1.72 0.11 1.95 0.16
Thr 0.49 0.15 0.53 0.09
Ser 0.58 0.18 0.68 0.14
Asn — 0 — 0
Glu 3.58 0.76 3.18 0.48
GIn — 0.03 — 0.39
Pro 0.69 0.21 1.00 0
Gly 0.60 0.14 0.73 0.10
Ala 0.58 0.18 0.82 0.14
Val 0.52 0.31 0.98 0.20
Cys 0.07 0 0.04 0.01
Met 0.14 0.12 0.16 0.06
lle 0.71 0.34 0.91 0.22
Leu 1.10 0.69 1.50 0.33
Tyr 0.27 0.40 0.17 0.18
Phe 0.73 0.60 1.23 0.32
His 0.44 0.34 0.53 0.16
Lys 0.55 0.20 1.05 0.27
Arg 0.78 0.06 0.52 0.17
SumTotal | 13.55 2.29 15.98 3.42

*1 Jtohiki-natto.
»2 Koji-natto or Hishio-natto.

Table 4. Total and Free Amino Acids in Hama-natto
and Daitokuji-natto.

Hama-natto *! Daitokuji-natto **
Total amino| Free amino | Total amino | Free amino
acid acid acid acid
(%) (%) (%) ()
Asp 3.96 0.26 2.45 (.39
Thr 1.33 0.41 0.79 0.12
Ser 1.64 0.50 0.90 0.19
Asn 0 — 0.01
Glu 6.90 1.65 4.86 0.60
Gln 0 — 0.01
Pro 1.67 0.67 1.69 0.76
Gly 1.64 0.24 1.07 0.12
Ala 2.25 0.93 1.27 0.33
Val 2.13 0.55 1.44 0.27
Cys 0.23 0.01 0.06 0.01
Met 0.30 0.04 0.14 0
Ile 2.02 0.60 1.16 0.25
Leu 3.19 0.98 1.96 0.36
Tyr 0.59 0.16 0.39 0.17
Phe 1.88 0.48 1.37 0.29
His 0.83 0.10 0.63 0.07
Lys 1.57 0.43 0.92 0.19
Arg 2.36 0.17 0.69 (0.24
Sum Total | 34.49 8.18 21.79 4.09

“1 Tera-natto produced in Hamamatsu.
“2 Tera-natto produced in Kyoto.
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(A) Total amino acid, Kinako
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(B) Free amino acid, Kinako
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Fig. 2. Chromatogram of Total and Free Amino Acids in Kinako.
(A) 6N-HCI vapor hydrolysate.
(B) Water-extracted and filtered with ADVANTEC membrene filter (Cellulose Nitrate, 0.45 u m pore, 13m/m
®).D, Asp. T, Thr. S, Ser. N, Asn. E, Glu. Q, GIn. IS, Internal Standard ( a -amino adipic acid). P, Pro. G, Gly.
A, Ala. V, Val. C, Cys. M, Met. [, Ile. L, Leu. Y, Tyr. F, Phe, H, His. L, Lys. R. Arg.
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(A) Total amino acid, Hama-natto
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(B) Free amino acid, Hama-natto K
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Fig. 3. Chromatogram of Total and Free Amino Acids in Hama-natto.
(A) 6NHCI vapor hydrolysate.

(B) Water-extracted and filtered with ADVANTEC membrene filter (Cellulose Nitrate, 0.45 u m pore,
13m/mao).
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