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Fractionation and Amino Acid Analyses of Digestion Products of
Soy—fibre Protein by Pepsin followed by Pancreatic Enzymes

Shigeaki TAKAGI
(Laboratory of Biological Chemistry)

T C A-soluble products of soy-fibre protein, which were digested by pepsin
followed by pancreatic enzymes, were subjected to cation exchange chromatography for
fractionation and analyses of peptides and amino acids. Nine fractions obtained, some
of which were rechromatographed, were subjected to amino acid analyses after
hydrolysis. From these results it was assumed that Asp, Ala, Leu, Phe, Lys and
Arg were readily digested to available forms, while Met, Cys, Thr, Tyr, Val and
lle were digested with difficulty, because of the low recoveries of the latter from
chromatographic peaks. Thus, it might be considered that the lower availability of
the latter amino acids was one reason of the lower nutrition value of soy protein.
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Fig. 1 Ion exchange chromatography of

TCA.-soluble fraction of soybean : BonItENCOWT TLC 2Fo70 &
digestion product by pepsin followed CAE—~D3IDIZRL, ZDO5% F—5, 6—
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Table 1 Recoveries of ninhydrin positive compounds at the ion exchange chromatography
of TCA. -sup

mem‘ 1 2 3 4 5 61 6.2 7 8 1mm

Contents* ‘
7.5 11.6 25.7 5.5 9.7 4.1 7.0 4.4 6.9 82.8

74
%

* Fach fraction was hydrolysed with 6 N HCI followed by determination with
ninhydrin method.
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Fig. 3 Analyses of ninhydrin positive compounds of F—1—@ with amino
acid autoanalyzer
(A) was the chromatogram of F—1—® before HCI hydrolysis, while
(B) was that after hydrolysis for 24hr. at 110°C..
Sample concentration subjected to (A) was 10 times of (B).

ODsz0

0.5r

0 50 10
Fraction number

Fig. 4 Rechromatography of fraction 2
Elution conditions were the same as F—1.
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Fig. 5 Analyses of ninhydrin positive compounds of F—2—@ with
amino acid autoanalyzer ’
(A) was the chromatogram before HCI hydrolysis, while
(B) was that after hydrolysis for 24 hr at 110°C. Sample
conc entration subjected to (A) was 1.8 times of (B).
Fraction number_ -
Fig. 6 Rechromatography of fraction 3

Elution conditions were the same as that of Fig.2 with the
exception of solvents. Elution solvents 5 (1) 0.2 N citrate buffer,
pH 3.1, 100m/ ; (2) 200m!/ of the same buffer in mixing vessel and
200m! of 0.5 N citrate buffer in suppyling vessel.
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Fig. 7 Analyses of ninhydrin positive compounds of F—3—@) with
amino acid autoanalyzer
(A) was the chromatogram of F—3—(®) before HCI hydrolysis,
while (B) was that after hydrolysis for 24 hr at 110°C. Sample
concentration subjected to (A) was 10 times of (B).
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Fig. 8 Rechromatogram of fraction 5
Elution solvent ; 0.2 N citrate buffer, pH 2.9. The other
conditions were the same as that of Fig. 1.
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Fig. ¢ Analyses of ninhydrin positive compounds of F—5—®)

with amino acid autoanalyzer

(A) was the chromatogram of F—5—@) before HCI hydrolysis, while
(B) was that after hydrolysis for 24 hr at 110°C.
Sample concentration subjected to (A) was 2 times of (B).

TCA—Sup O 7 2 VBN EBEIAZL B %2
NERHETE, &7 3/ BOMTERD 82K
TRYOBOD 7 /B TCA—Swp T BFF L T
3. WoiRSEDTINGES 8 ETOREDD T L/
BEEOAF 2ERMIKRLTEY, 2w b 37
4B AENEIZL OB AR LT
6204 & 72> T3, 7' BERIIKE, Asp, Ala,
Leu, Phe, Lys, His, Arg »SHEHIA S 2EINE 2
RLUTHYH, Pro, Cys, Met, Tyr ®ZFhnI3/HX .
CnbD7uw by 7EIEDEN T 3/ B3R
DT~ UNDEFFLELTNHEEEAL BN,
B ILEG TR FF FoET TCA B L3725
P, ©—7RRTELOESFRTIFRXE T I/ B
ERZ-TORNWLERRTEDOTH B, Tz Tyrix
BREPNIOIDIENENERENE 3EL 6N 5,
UTehi- T Fig. 1 OFEFRRARK R 7 F Faiiz b #
FELUTWADTH AP, LHABIDNTIRT S Tkl
HE2TSTWHRD,

2.0r

© ODan

1L

Fig. 10

30 100 150
Fraction mmber

Rechromatogram
of fraction 6—2
Elution solvents ; 300mi
of 0.2N citrate buffer,
pH 3.1, in mixing vessel
and 300m!i of 1.0 N citrate
buffer, pH 5.1, in supplying
vessel, The other chromatog
raphic conditions were the
same as Fig .1,



84 P N

Table 2 Amino acid composition® of each chromatographic fraction

Soy Fractions

AA | fibre | LA

protein | °°P 1 2 3-2 4 5 6-1 6-2 7 8 Total
Asp | 11.00 | 9.08| 5.28 2.03 0.23 0.58 0.74 0.74 0.14 0.39 0.17 10.3
Thr 4.07 | 2.32] 0.07 0.27 0.28 0.24 0.13 0,05 0.05 0.09 0,03 1.21
Ser 5.57 | 2.62| 0.07 0.71 0.32 .22 0.15 0.16 0.04 0.3 0.10 2.11
Glu 18.30 |13.97| 0.78 3.92 0.37 0.85 0.70 0.71 0.10 0.56 ¢t 7.99
Plo 9.51 | 4.73] 0.12 0.24 t 0.55 0.36 0.46 0.12 t t 1.85
Gly 4.16 | 4.20{ 0.08 0.72 * 0.47 0.35 0.21 0.16 0.03 0.13 0.12 2.27
Ala 422 | 4.38) 0,07 1.61 0.41 0.33 t 0.17 0.05 0.22 0.08 2.95
Cys 0.85 | 3.56| 0 0 0 0 t 0 0 0 0 0
Val 4.84 | 5.13| 0.04 1.44 0O 0.50 t 0.11 0.20 0 0.02 2.31
Met 0.81 | 1.31] 0 0.12 0 0.01 0.02 0 0 0 0 0.15
Tle 453 | 4.95| 0.03 0.24 0.61 0.8¢ 0.42 0.09 t 0.26 0.12 2.61
Leu 7.20 | 7.95| 0.04 0.18 4.80 0.65 0.32 0.14 t 0.10 0.21 6.44
Tyr 5.19 | 1.34| 0 0 0 0.04 1.29 0.20 0.08 0.15 0 1.76
Phe 5.47 | 5.56| 0 0 0 0.05 4,95 0.23 0,15 0.05 t 5.43
Lys 5.25 | 5.22| 0 t 0 0.13 ° 0.20 0.18 4.40 ©0.52 0.38 5.81
His 2.04 | 1,99/ 0 0 0 0.05 0.08 0.16 0 1.72 0.02 2.03
Arg 7.03 | 8.26| © 0 0 0.11  0.21 0.33 0 t 5.88 6.53
Total [100.0 \ 89.57 J 61.75

*  Amino acid contents in converting to 100g of material fibre protein.
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Table 3  Varing of fraction quantities in the varied digestion times*

. Pepsin (18 hr) followed by
Fraction Pepsin pancreatic enzymes Main amino
acids
7 18 fy 1 5 10 24 py
1 | 1.3
1”7 0.90
1 2.54 1.30 1.19 4.38 Asp,Glu
2 12.18 19.39 17.00 Asp,Glu,Ala, Val
3 6.60 25.34 28.40 35.77 45,98 Leu
4 4.56 5.74 12.24 9.07 3.93
5 5.34 ‘
5 35.07 5.27 8.38 6.85 11.28 11.50 Phe
57 11.86
6-1 10.72
6-2 16.57 54.59 24 .44 12,18 7.73 8.23 Lys
7.53 3.44 7.86 2.83 His
8 6.82 Arg
Chromato-
graphic
yield** 56.75 72.46 76.22 82.26 76.91 92.09
%

*  Modified values based on that of pepsin-pancreatic enzyme digestion for 1hr ; All
amino acids were determined by converting to leucine.
*#* Chromatographic total yields of ninhydrin positive compounds to TCA.-sup subjected
for column.
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