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Soluble Sugars and Free Amino Acids Composition
in the Seeds of Useful Peas and Beans

A N Hwooox B

Miyo KoBayAsHI - Misa HAYASHI

Summary

Twenty available samples belonging to 7 genera of peas and beans, some of which synthesize and
accumulate starch, while others produce a large amount of fatty acids and proteins, were used for the analysis
of soluble sugars and free amino acids, in order to distinguish the characteristics of the various peas and
beans.

The soluble sugars, including Glucose,Fructose,Sucrose,Raffinose,Stachyose,Verbascose were detected.
Sucrose,Stachyose, Verbascose were verified to be the major components. The contents of the soluble sugars
and the composition of the major-component sugars varied depending on the type of peas and beans.

In Phaseolus vulgaris (Common bean) and Vigna angularis (Azuki bean), the composition of Stachyose
was high, in Glycine max (Soy bean), Sucrose was high. In Pisum sativum (Pea) and Vicia fava (Broad
bean), the composition of Verbascose was high. The compositions of the three types of sugars and the ratios
to the overall contents seemed to be the characteristics of the peas and beans.

Phaseolus sp. (Kidney bean, Lima bean), Vicia faba and Cicer arietinum etc. generally contained a high
content of total free amino acids, with the highest of 1000 mg% for Kintoki mame. Compared to this, Vigna
sp. (Azuki bean, Green gram, Rice bean, Cowpea) contained the lowest content, with about one third the
value of the Green peas.

Five types of amino acids found in hlgh contents for each type of pea or bean include Asp, AspNH:, Glu,
Pro, Arg. Glu was found in 7 samples examined. Vicia faba has high Arg, Phaseolus vulgaris and Phaseolus
lunatus have high Glu, Glycine max has high Pro, showing that the content of amino acids differed in
different peas and beans.

For the total content of the ‘taste-related’ amino acids (Asp,Glu), Phaseolus vulgaris (Kintoki mame)
showed the highest value, while Glycine max showed the lowest. As compared to the high contents of Glu
and Cys of Phaseolus vulgaris, Glycine max showed a low content of Glu, but a high content of Pro. The
amino acids composition of Phaseolus vulgaris and Glycine max differed largely from the other peas and
beans. The total free amino acids contents and Pro of Glycine max and Cicer arietinum were high, and the
sum of Pro and Arg of these two genera amounted to about 70% of the total free amino acids, exhibiting its
characteristics from the other peas and beans. ' ‘

Regarding the health-functional content of GABA, Turunoko and Tanbakuromame of Glycine max showed
a high content.

Similar to the classification depending on the external botanical structures and colors, the contents of the
peas and beans, especially with the composition of the soluble sugars and amino acids, there are very distinct
similarities and differences between difference species. Especially with Glycine max and Phaseolus vulgaris
the difference was distinct. It has been confirmed that Sucrose and the amino acids related to umami could
be used as an ‘indicator’ to differentiate different species.
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P4 B NEHJE Adzuki bean  /NE Adzuki bean KMENE ¥4 FT07AXF (i)
Vigna radiata (L.) Wilczek

R A Green gram FRE Jarz by (P E)
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HE L7z, BEBIOT I/ BONMAREORIIK 1 0FEICLS. Y FELLEEDT3E
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LB A S B X 7 T A MR 58 o #3813 Glucose, Fructose, Sucrose, Raffinose, Stachyose,
Verbascose DA THH o 72. (BLF GLU, FRU, SUC, RAF, STA, VER L B3 5). A2 37
AF, Jar by, AU RX, ¥, FEITADTRTOFENLR—/—7 07 MEIZX
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o
K 4 AEKE BB B ORKEW K 45 [ TrTy
NG .
FALAFT 7 XF 155 224 0.6 58.3 3.1 46.8
AR
ThErrag X! 11.1 22.5 3.8 37.9
ThErayX*? 114 22.6 4.1 35.6
Vaz by ) 11.2 23.8 0.7 61.6 2.6 39.0
FECE
v X5 14.3 20.6 14 60.4 3.2 38.6
FrM¢F 13.8 23.3 2.2 57.3 34
AR, 12.6 225 1.7 60.0 3.3 40.7
=
DA PAY MieaP 14.6 20.4 2.0 59.0 4.0 36.9
295 N A 12.2 23.5 1.5 58.4 44 35.9
-3
RE—=F4TE—V 11.8 17.2 1.2 66.0 3.8 424
TAIZY Y 134 - 24.3 1.0 58.0 3.3 39.6
TALZY Y 13.0 22.3 3.0 37.9
1N
TV 11.2 24.6 1.6 59.2 34 39.1
JaRATR 115 22.1 1.0 63.2 2.2 42.1
#"E
VAZASDS 11.7 30.7 1.7 52.3 3.6 33.0
K&
oy avy4 X 9.2 37.8 20.8 27.2 5.0
A ZAVA" 89 415 185 26.2 49
by <A 10.9 381 18.3 28.2 4.5
A
e3aa<s A 10.2 22.1 52 59.8 2.7 477
Ty
LX< A 10.7 22.6 0.7 63.6 2.5 41.7
144 % 2F
2 FEDOUAMEEREE %)
o
GLU FRU SUC RAF STA VER DR
A FTVTAF ) 0.90 0.27 2 4.75
TFThZram X*! 0.06 0.08 0.82 0.45 4.86
ThE rsagX*e 0.08 0.12 0.87 0.54 5.19
Jarz by 0.08 0.79 0.22 4.79
XTI A 0.20 1.91 0.41 6.25
FrhFe A 0.06 1.62 0.33 5.63
A 0.21 175 0.40 5.38
VA PAY iedp 0.55 3.08 0.76 8.60
A /N R 0.29 2.51 0.71 9.50 -
RE—-F4 -V 0.14 0.15 1.04 0.71 5.76
THILY N 0.29 1.40 0.62 8.62
AN 0.26 1.32 041 6.55
L. e 0.15 0.10 0.64 i 4.10
7 ORXATR 0.06 1.99 0.74 . 9.98
AL 0.25 1.97 0.29 ] .43. 848
YWV )IF A4 X 0.68 0.27 4.66 1.26 3.99 0.10 12.84
L ANZAVAED, 0.76 0.50 5.37:. 1.34 3.58 0.23 13.86
by A 0.98 0.35 6.52° 1.28 4.29 0.17 14.85
legawX 0.38 0.26 2.32 2.22 2.29 8.79
L Xw R 0.15 0.19 1.40 081 4.35 0.31 8.56
GLU : Glucose FRU ! Fructose SUC : Sucrose RAF ! Raffinose STA ! Stachyose VER : Verbascose
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STA/ &8
NEM2PE g ver/egs

3 £BEIHTHIEILEEDOLE (%)

STA MM D50~60% % HD/=DEIH Y FBRT XX RDIAFIVTXF, ThErvavX,
sOaATRA, LYABL Y ARABIUBSE LT, SV BONE=F A T =Y DOREMATH -
't.éﬁmw%m&ﬁmwmﬁmu@favx,#yb#vx,bi?x,&mn%vx&aﬁ
RTHA YT VETHY, EHICINHDEFIIFEFIZ SUC DWED BWETH o7z, STA OF|
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SUC ' 40%Hifk L ik b RV HED ¥ 1 )& Tld STA DD B RS 0%HHTA V7 VB E i
DIEFLTH 572, ¥ T I< A TIE SUC® & VER DILHED26% & AT STA & HI1T & A &=L
Molz. VER DN EFIZE P70V 7B a2 by, RATY 57 2EIZ40%,
IV RIREIE30%ETHY, eITIATABIR0%ETH-72. TORARHLUNTIEIBD LW &
75 VER 25 EUCHEOT IR LW A 5. ’
LR L DILRIE N E LRI LD Z &5 5 STA,SUC,VER D= TH ) ZNZFho 5D 5
BRI ) EHOBHPEN TV EL0LHML, UTIZ COBEFRLEOBETHIMICL>TH
e I NV—TI55F 7.
STA : ¥ AFTVTXF, THErvavX (TR wX5<A, £ v A, FI<R,
VOANFRA, AGTUNFTA, RE—=FATE—V, FUIHHF, sORrv R,
Vo A< A '
SUC: YN aAFAX, U070 A, LFITA, LIaTA°
VER: Vaz by, THTVRITA, THILVFEITRX, VTR

BLbEo Z &9 5 Phaseolus (4 7 V&) & Vigna (T X% - %44 &) T STA %, Glycine
(4 X)@) TIESUC %, Pisum (¥ FIJE) & Vicia (VI ARB) I VERAEL T2 V—F
THHI e o7z, ) als byORIMD Vigna & 1ZE%Y) STA TldZe{ VER2FE T2 70—

A5, v,
RS OBMLTIIT A XEFHOREMBIE R~ =2 02 574 — 2L o TREBE LK
REFAHIIM M S 9" SUC, RAF, STA ELMETH Y, VER IZEIHETHS L LTHBY SE O
RE—HFT B2, BTHY Y ORI L AUSTHTEDIED EEHIE STA, SUC TH ), VER i
RPRESEINDELTVAAEY, SEORMEERA, AL EHEICHET 5 E I SUC &
STAIZBRS S, FiRtoV aZ by, TUFIBITYIAY DL ITH L2 VER SRS O
B L RO ONLEEDOESHET 2 LSNP THD.

R DRERD O ZBEHOE < IEFE L T E MK I STA, SUC, VER D= TH b,
Phaseolus, Vigna, GLycine, Vicia, Cicer, Lens 72 & & J8 Z & | E%&*ﬁ@%ﬂ&{?b@ EEREERIE
=B RANTVE I ELHBL. eI av XDHIE4EH L STA, SUC, VER O =FEEOHE &
DRI TRTEF LS WTRLOE L Y RL S,

2) 73 ERGHHE ;

T3 BOATRERBR IR L ICREMT I /B (DTRT I BREMR) SR sy
B, V57 X)E, vIaTABETIEE h%kﬁ<¢f§#xh#v}iwm@%uﬁc@L%#
REGOT AF - 337 BIREO M2 Uaﬁbvim%g%kmﬁﬁféot. |

DHEEDTIEIC aiﬂé%ﬁﬂ*@?y@? JBERIZFE 312X B & Asp, Asp-NH., Glu, Pro,
Arg DEBHBIZER SNEDHTHLRABFTOREL T I/ MIE G TH oz, F4F TV TXFD
&ﬁGwﬁ%%7s/M?kwamﬁ§#ot.@k@ﬁﬁowf@%5®73/@@ﬁ4fﬁ
D Pro 500mg% BB L WY T3 A DA00mg% ENWFICEMETH o7z, THE ¥ as ik Asp-NH;
EENEMMOT LITRL 5. ‘
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%3 SEEFEDOEET I/ BONE

mg%o
L ThE Yy | ThE S L FUMF = unt|av iy yiNe-34
ij/“/mz“*/avz’” Vasby|9xA57A < 2 AP <A | nFen| ¥-y
Asp 37.7 72.7 61.7 107.9 219.9 272.1 1185 1354
Thr 1.3 4.8 4.0 2.5 1.7 3.7 2.5 1.1 4.5 4.0
Ser 4.0 5.2 45 5.9 4.1 11.1 5.4 2.0 2.0 5.7
AspNH2 30.9 122.4 106.3 20.7 46.4 744 91.2 27.1 45.8 39.6
Glu 108.5 65.2 69.5 50.7 176.9 191.2 175.6 256.1 241.2 77.8
Pro
Gly 147 7.7 12.8 7.3 17.0 19.4 19.1 28.4 22.6 5.4
Ala 11.7 7.9 11.2 5.7 154 19.4 23.9 18.1 12.6 4.5
Val 5.9 8.2 6.3 6.5 8.2 10.1 7.6 6.5 10.2 7.0
Cys 21.2 136.3 128.7 167.5 134.6 168.7 89.7
Met 2.6 2.0 4.7
Cysthi 1.3 1.3 3.6
Ile 1.3 16 14 1.7 2.4 2.4 3.3 0.7 2.1 1.1
Leu 1.3 1.7 0.9 1.6 5.5 5.8 6.8 34 4.0 14
Tyr 4.1 3.1 35 2.1 3.6 4.5 54 7.3 4.8 1.2
Phe 19.5 30.4 27.9 20.3 139 134 10.9 17.0 15.7 16.8
g-ABA 1.9 1.1 1.8 2.7 2.7 4.5 2.1 1.6 1.5
Lys 2.4 14 4.1 1.3 11.1 14.3 8.0 3.3 3.5 3.7
His 3.9 3.9 4.3 8.7 13.0 30.4 14.6 10.6 10.2 4.0
Arg 36.9 25.6 34.8 58.8 106.3 2185 162.9 102.5 173.7 28.4
Total 307.2 364.2 355.0 303.0 787.0 1024.1 836.0 620.8 723.2 427.2
x1 .44 %2 :FHE
T* TAhH | FNeH = YN 3| F N R L X
B + JUATA VTR ¥4 S by yvileaavi <
Asp 48.7 22.8 56.9 52.7 77.2 425 66.2 50.4 22.7 67.7
Thr 5.9 6.3 6.7 43 2.2 5.2 5.9 14 3.8 5.1
Ser 10.2 6.6 5.3 1.3 15.7 6.8 14.5 4.1 5.4
AspNH2 604 89.7 65.9 74.2 75.3 27.3 55.0 11.9 18.9 53.8
Glu 162.2 191.3 106.3 103.8 89.6 75.3 93.0 42.7 105.3 171.1
Pro 77.1 55.7 25.1 304 30.9 525.3 392.5 587.4 458.5 137.7
Gly 16.5 13.1 6.2 3.5 16.0 12.6 184 10.1 6.0 8.3
Ala 12.3 16.8 10.1 5.9 16.4 374 41.8 36.8 17.3 21.0
Val 7.8 6.9 8.4 4.3 7.8 9.6 8.2 6.1 4.5 11.6
Cys
Met 11.9 2.1 2.6 11.9 8.9 44 3.3 2.5
Cysthi 0.8 0.8 74
Ile 3.8 2.1 1.8 2.3 9.1 4.2 2.6 1.2 1.6
Leu 43 4.1 2.1 1.1 3.6 12.3 5.5 3.2 1.7 0.4
Tyr 6.7 6.0 124 2.0 16.2 12.7 114 7.7 4.1 1.3
Phe 17.9 16.1 23.9 16.8 29.9 34.8 25.5 22.1 13.6 19.2
g-ABA 2.9 1.6 2.2 1.8 18.9 10.8 2.7
Lys 9.3 12.7 1.6 1.0 16.6 75 10.2 3.8 9.2 34
His 3.5 4.7 18.0 20.5 18.2 8.6 12.9 2.5 2.0 8.7
Arg 234.1 117.2 61.8 61.2 452.1 108.0 209.8 59.1 162.6 100.2
Total 695.5 575.8 418.1 383 884.5 970.2 990.2 857.9 839.3 616.1

BB LEVEET I/ BAEOEBICOWVTIO0mg% U LA BRICEHEE XS T 5 L T
DEHT% b

Asp Vaz by, TAIGIA, FUIFIA, XE—=FATE—V
AspNH, ( 7h %Y aw X (¥4), (FE)
Glu CHFALFTUTXF, TAFIA, FUIFTA, FTFTIA, YUNFTA,

IYFUNFRA, THIYNY, THATZY Y, Fux¥Hy, 70X A,
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bIaavw A, LYATR
Pro IIONATAX, FUNTUIA, BFYIA, BIITA
Arg AR A, FUMRETA, PSR, YONFTRA, AIFUNFTR,
THIZV Y, THAZVFRY, VYIFGA, YV J)AFAL X, 3707 R,
b3davwA, LyAT A
EWREEDT I /B (Asp, Glu) DEFEBREIHADEIHIIA Y FVBOXF VNI 20K L%
463mg%, ¥4 X/ ¥ < APRAHETI00mg% 12 E L 2o 7.
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/"’% Ay Y /) AT Y ,;qﬂ AY /)A* }:}- VLS L P
-')4 v \ 4.2' 3 Aas \') )] %4 ﬂo ;1 )
{y _’0 Y'{) ’4)\ ’9) ‘9) W \\l\ :) NV
I RO SO S W
4 4 >
& Glu

Asp

B4 BEH7/B (mg%)

Glu it anF= X, A5 NI TR, FUEFTR, 9X5<A, NSTALRELVFVE
BLOZY FIRIZZAHTOYONFIAREREBETHo72. LA L Gu b vody4rE,
VIRAR, YA XBTHTHHICL ¥ Yo X ARIEEER L.

Pro AEOBEIZE > TABICKENDH Y ¥4 XBE L T I A THNE . Z DD E D Pro
BT I VBN T —FICRENZTF Y VAN 2DF v — MIEICHRHENZEDH o 20MET
HOVBEERRIL AN o7, Arg BRIV T T ABIIEFICE C400mg% U EEBT > TWa, K
wﬁ#VEyELVFvﬁﬁA@M%ﬁf&ot GHFBDOT X%, THE v av e~ —
A=V EREETH o7z, AIED kB ow X (LyXwr) BRI L e kng
LHBEICBITET I MEBOLEIE, EEO0Y I AOHLY ISR LRAE S S
FANOBETHICAg EEFPBWTLIE2WMILALTFT—5 L —KT 5.

TIJBUMBEEPORIA VI VBRESA ABOMESIX, Glu & Cys BELFEFNTWSHA ¥
CF VBN LT A XBIE Pro BRETHAHH Gluidd kv, FRICe I IETD Glu < Pro
BV, FAZXBLeIaBOREEIE B7TIVBEEBIUP P EERENISZ VI L, &5
ICZDZODEIE Pro & Arg EOFIA600mgB U LiCb ), 87 IV BEED0~T5%% 5D 5
GEMODEHEDENHEETHS. A XBOPFTCRIREDERNB L -72DIZF N7 XD
Arg ERIZENZ VIS, ¥ Y ETRZFONGD— LR A—BTORE D772, BHICET
NDEHET I VBEOWNBEIH - THBZ I LD L ArgldV I ARBIZ, Gluldf ¥ 7 VEIZ, Pro
354 XBIZE N EDPH)E o7z,

BREM DD GABA IZKER (Vv aesyonNza<X) (2R EL18mgBbBREFELTWS
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DBESITRT L) IMOTEHETRIA VY YBEOI I~ A, F U MFIRX, TXFTT AL LIZEOR
B2o bR LA Z0ETIRE V. IOV T3 XDF— 5 TIERHAKD GABA $°150mg
%EFIIHREEINTE D WA VB LT EETIZ 2mgBU T ETRAT A2 LA -
T3, ¥4 AfEED GABA DLW L O EZEB TS SICEWESF IS, hoTHE
IIBWTHRRAEBTIIEV GABARAELIENEIOLND,
2
o

14
12

10—

o e ta 1

&0 %y o x"* A Aoat gt é}:'— REX I

%) » 54
S = X, . X 4 - .
73,}3‘ 'ﬂn _),,)n \\,;\ np _f»x &2 S A )ﬂ&) ’9&} R no,r R R \-J’)o ‘O‘qj &0 N
U * ST R0 o AT AT aY P D GABA
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