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Abstract

A survey of the frec amino acids and free sugars in temato, watermelon, muskmelon, peach and
plum was made by means of amino acid autoanalyzer and thin layer chromatography. The results
of the survey are summarized as follows.

1) Fifteen amino acids found in fruit were aspartic acid, glutamic acid, alanine, serine, asparagine,
lysine, valine, glycine, methionine, histidine, threonine, leucine, isoleucine, proline and arginine,
and an unknown was found.

2) Ten kinds of amino acids were detected in tomato, peach and plum, thirteen amino acids in
watermelon and muskmelon (edible part), and eleven amino acids in muskmelon {rind; .

3) In general, these fruits contained similar amounts of these thirteen amino acids, and although
they were not outstandingly high in any one acid they did contain a nutritionally well-balanced
mixture.

4) Amino acids found in the greatest amount in fruit were following: glutamic acid and aspartic
acid in tomato, asparagine and lysine in watermelon, alanine, serine and aspartic acid in musk-
melon, and aspartic acid and serine in peach and plum,

5) Glucose, fructose, sucrose and maltose were detected in all fruit. The contents of glucose and

fructose were high, and those of sucrose and maltose were low.
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1379

2. MBHE

(1) HAftel HE

CEEHEY T A 6~104 % Hitted EvtE
rodz, 79, SFote RES BEKE BEI W

s, Fde TARNY BENERS By £%5
F ¥der Wrx, AFE TARGERE RPE
WiEsel & 200g & Wsle ool 95% ¥ ethanol
250 mi 2 tnstE e, %tk Waring blender 2 448
B o] Celite filter aid & % &3tey Buchner funnel
1ol A JBSHE hot alcohol 2 3@ BeMER ¥ KWK
2 ol ok 400~450ml st A =l o= alco-
Lol L= 70% A= At of ¥ 100mlE Haia
rotary evaporator o] A alcohol & 323132 Dowex 50
W-X4 resin column'®3,¢ (200~400 mesh)o] §&A #
SrEstg ot HHE-S ©hAl Dowex 1-X10
resin column (200~400 mesh)oll FEBA A, HHEES &5
ey @B BHIW S rotary evaporator of A HRER
#AA s5ml2 st WHERES REz FRERE S Do-
wex 50W-X4 colunn o] B335 amino & IN NH,OH
A A rotary evaporator & 50~100ml st ¥ = 7}
A HERE S active carbon 22 ®¥E BrkeEn
@A ¢ MBS BB Smliz atEd o)l
% amino B Bk 2 sl

{2) Amino acid JI5E

Amino acid RS Automatic amino acid analyzer
Yanagimoto Model LC-5 2 Table § ol A&} z2& &
T A 1T ol o BEE column o 0.5~1.0 ml
4 HA BREANT pHS5.289 buffer solution o8

amino fi<-

Analysis of amino acids by amine acid autoanalyzer

H Neutral and acidic amino acid

Basic amino acid

T Standardl Standardl i r
Sample No. ’ amigo No. 1| No. 2|No 3 No 4| No. 5|No 6! ammo !No 1 No.21N0.3,N0.4 No.5{ No.6
. acl . acid i i |
Sample size he“hmoolip Omi1. 0ml1. 0m111 omi 0. 5ml‘l om?! eac*’g(ﬁﬁ\o 5md0. 5ml 0. 5mi{0. 5ml 0. 5mL,0. 5l
Column } 0.9x70cm ' | 0.9x7.5em
Resin i Amberlite CG-120 { Amberhte CG-120 N
Flow rate: A : I
. I/hr 100 ml/hr
Buffer solution ! 100 m
Ninhydrin reagent;  S0m¥/hr g 50mb/hr
Column temp. 55°C constant 55°C constant
Buffer soln. !: pH 3.25 and 4.25 - pH 5. —

0.2N citrate buffer soln.

Buffer change

i 3 55 min
time ] 55 mi
Analysis time | 125 min
Chart speed iE Sinch/hr

) _,,,Q-JLI‘L@!WE, buffer soln.

80 min

| 9inch/hr
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pH 4.25¢] buffer
solution © 2 neutral and acidic amino acid § #EH 3t

REAA €EA s+9t. @ @2 amino acid stan-
dard curve 9} sample 8] % peak & ¥E3 = peak 9
height(H)¢} width dots(W)& R33 o| &% F& &
£ standard constant & }¥°] amino acid BE « mole
2 Hst FEEE .

(3) EmEsESl HIE

o] SEEERS thin layer chromatography!®19 )
et i st

(a) Silica gel WE2 W&

Silica gel G(Merk$) 30 g2} 0.1IM sodium disulfite
solution 60 ml & & EE3I glass plate(20 X 20em) |-
ol applicator 2 FA 7} 250 p 51 Al fifE¢ <€ ¥ 2@
o A 304 @ = A 110°Coll 4 30455 sk i
#ote] fBig{b AAA desiccator droll RIF FA s

(b) WHisdo) oM, RAE

B RS LI Ml 2004 spotting 3 oo
A WMol 9@ standard sugar BAE S % 202 (30 x2S
45)4 spotting 3o} ethyl acetate : 65% isopropanol (65
:35) e —k L f AESERME.E TRl A
BHsdd. BEKE anisaldehyde : sulfuric acid :
acetic acid(5 : 1 : 50)% fERsIH oo HEHK 100~105
°Col Al 5~107H mE BEaAA Efg ki B
g .

basic amino acid &, pH 3.25 ¥

FER - RAK - BlKE

@54 F 38 A

LEES P (20X 20 cm)oll A4 Bl 45 2 em & B 16
cm ool SLRERS BEIRo 2 spotting st ek, #
AT HFHEE A R, Bk WFS FRe HE 12
cm 9| polyethylene ilm 22 Yz BEaKE KPS
@ EA A WM 2em 9 o BEAAAN &85
o i (LB E Wl HEST hRBWHo2 FH
silica gel & W5(sted A ZF 5 3midhell fHESA T EL
SRtk 1B 1mlE X8 phenol B 0.2 TR
HH . F ROSHED LI Iml o WK 1ml & R
ﬁ”’(??ﬂ 16~20 mm)<| Kt3ls] 80% phenol ¥ 0.05 m!

£ fnstz conc. HpSO, 5ml & 3] st 10907 Jik

B 2 B8 20~30°C 9 kigrhel 4 10~205F £
e vdehvie A 490 mpd A HEER st &
Bl Lol wet SHEEENS spotting, BEM, R
BhH, k@t folrh

ER X EE

Standard amino acid 24 N.B.C.it%l 1982 FH%
#%% 0.05 gmole neutral and
acidic amino acid = 0.1 gmole ¢ £43l: EAEKS
standard 2 3}z 6f9] Bifehel % amino acid &
it EET HREe
Table 29 Zgtch. ol & £RE 100g % mg o2 et
W 2l 52 Autoanalyzer 9 recorder o] {3t % amino acid
o SHREFEE M= standard amino acid & Fig. I,

o} basic amino acid &

Amino acid Autoanalyzer off

(c) EmEgEo g0 Evtg (No.1)9 amino acid & Fig. 2¢, $2(No.2

Table 2. Free amino acid contents in fruit vegetables and fruits (unit : mg/ 100g)

—i Sample No Tomato |Watermelon< “Muskmelon | Muskmelon Peach  Plum
—— '(edible part) {(rind)

Amino acids ™1 No. 1 [ No .2 No. 3 No. 4 No. 5 No. 6
Lysine 0.36 1 1.85 1 0.06 0.27 — —
Histidine — | 0.09 0.01 - —
Arginine — 0.02 — — —
Aspartic acid 5.73 | 0.66 2.57 5.73 26.24 10.15
Threnoine 0.75 0.24 — 0.31 0.48 0.02
Serine 0.65 0.31 4.35 5.89 4.68 3.73
Glutamic acid 13.67 ¢ 0.02 1.46 2.86 6.32 0.08
Asparagine — 7.07 1.34 1.80 - —
Proline — — — — 0.14 3.45
Glycine 0.07 . 0.05 0.13 1.05 0.03 0.09
Alanine 0.41 0.57 5.71 9.78 2.78 0.36
Valine 0.13 0.55 ; 0.32 0.59 0.48 0.22
Methionine - 0.10 0.08 — — -
Isoleucine 0.13 | 0.91 0.07 0.14 0.17 0.11
Leucine 0.18 0.19 0.07 0.18 0.06 0.01
Unknown — i! — - — ++ ++

Analy51s by Automatlc Amino Acxd Anal)’zer. Yanaglmoto Model LC- 5 o
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Fig. 2.

-¢] amino acid & Fig. 3o, 39 (No.3, No.4)9] amino
.acid & Fig. 4, Fig. 51, ¥%o(No.5)9] amino acid
£ Fig. 6o), A% No.6)9 amino acid & Fig. 7] &
e, o AFs 3H EulE el 108 K
amino acid, 7. &8 5§89 & amino acid 7} EEH A
= 1 #h 3] glutamic acid 9} aspartic acid &&°] 3
A3 ggtel. o=l §F amino acid Fol EvtES BotkiE
of FAste Aoz 3dAY, 2 EnE e F
Ei s e

acid, glutamine, histidine, asparagine, phenylalanine

&3 A 2l amino acid® ¢ p-amino butyric

tyrosine, cystine %2 & Egol A standard calibration

Free amino acid pattern of tomato

# vlzdod B 23 AESA Akesz FHHA
gtz 2o, o8 Erhedel FERHZ gA
93 % amino 9] tryptophan & Silber'® &9} #i4
ox AESA gges FR® HRAAE FESA
shteh.

St &= 1389 amino acid 7l SHSH UL 2 h 7H
o) WA amino acid 7} F32% Eo gloo %3] aspar-
agine, lysine o] % & &4 = 9}, Silber™ = paper chr-
omatography off <&} 1082 amino acid & RE W&
%iu} aspartic acid, asparagine, leucine, lysine, threonine

ol ZAEA Sgted KA & KB FRAAE r-am-
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inobutyric, glutamine acid, phenylalanine o] ¥g7E3t#] o
gt 3o e WREY REBe Je £ 4 AR
of 1389 amino acid 7} 4HS Y= = th 7EY PBHA
AHod RERSY FH—%
7 %o = alanine, serine, aspartic acid, glutamic acid,
asparagine & Mo.2 &% Qe REH & AR
449 LA amino acid Q] histidine, arginine, methio-
nine o] FEH}A % KE 7 &H ¢l threonine
o] 45 At. 2o E £4& amino acid g /S
AABEGE FEMH o B3t glycine & 8f%, lysine

amino acid 7} T H =

Free amino acid pattern of muskmelon (edible part)

2 4.5(%}, = o199 amino acid ¥ 1.5 LlEko] #
Efd o Zel &% HAt HFel AFde & F
o] 10f89 amino acid 7} i RES P basic 4ol
1f64 2] unknown o] Y etykct. 2 amino acid 2 F 4]
= threonine, valine, isoleucine, leucine &) 4{@7} fE4E
8193 31, aspartic acid, serine o] Tgtel. = AFd =
proline o] H&& ¥ FUh.

Bitehol SN =  thin layer chromatography of
A8 A Sk FAESG e 2 Ry Fig. 83 2%+
o} 7] A standard sugar @) Rfffi$} color reactions-
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Stahl®g:e) o) 8twl Table 33 o] 1ebitel. R
EEe oM RAED old =z} TagS. 68 Ritd
A F—3A glucose, fructose, maltose, sucrose 2} 4{8
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o detg Az ¥ St R sl de
£ WOt HATEY SR Table 48 Z&d o=
AR 100 g% mgo 2 Vehigich. 2oz glue
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Free amino acid pattern of peach

o age Yepidet. ot glucose 7} fructose
B4 1.0:1.1 A5 =2 %o} Willams®?9] 1.2: 1.05 |
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e d AFe R A A TFARS RERAAE
Az 2 2Rt oy WaMd fructose 7t AA &
& Kol sucrose 9} maltose & REH ¥t o Wel
g% dF. ol R WM REHdd AE BY
29 & A ETE AL ¥ AEd HEE



s

42)

FER - 2EE - FKE

b2

ol

Aspartic

ﬂ acd

g Threonine

LSRR E LR

Senne

i

i

| Proline

|z

i “’/l\ Mamine 4

i < .. .z

(IR Veline Y o
Z1 g =3
509 i3

| A

Fig. 7.
“Table 3. Color raections and Rf values of
sugars on thin layer
Sugar { Color reactions ; Rf values
Rhamnose i green 58
Ribose " blue 50
Xylose i grey 45
Fructose violet 33
Mannose green 28
Glucose ; light blue 25
Galactose ‘ green-grey 17
Sucrose . violet 12
Maltose | violet 7

Absorbent: Silica gel G 0.1M sodium bisulfite

Solvent :
Spray reagent :

Table 4.

impregnated
Ethylacetate : 65% isopropanol (65 : 35)
Anisaldehyde :

acid (5:1 : 50)

and fruits

sulfuric acid :

acetic

Sugar contents in fruit vegetables

(unit : mg/100g)

Sample No

Sugars;

Gluc- Fruct-' Sucr-
ose | ose ose

Maltose

. 1 Tomato
. 2 Watermelon
. 3 Muskmelon

(edible part)

. 4 Muskmelon(rind)
. 5 Peach
. 6 Plum

558. 7‘ 503.5 29.0

1292. 12639 01 235.4
2230. 21757 71 62. 4,
!

2154.6| 712.8, 97.2
1856. 4 777. 0‘ 162.7

2790. 0|3240. 0’ 135. 0{

20.3
241

20

81
258.3
54

Free amino acid pattern of plum
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2t thin layer chromatography o 9l& 447 HEG
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acid, glutamic acid, alanine, serine, asparagine, lysine,
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isoleucine, proline, arginine & I15EQA L 4ol 1{H9]
unknown ] 27 5l ch.

2) vy, Egol, AF o] 1088 amino Fol
Tt 2o (FRAM)IPFA = 13BY amino fige], 2192
ZA RHEH & 1B amino fif] GRS

3) —Bfyo 2 o8l d aminofEE S akolAnt T
i+ &% =AUt

4) EvtEe) = glutamic acid 9} aspartic acid 7} 7} %
vrol 4478l 9 =, <ol & asparagine 3} lysine o|,
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3tk

5) e L2 ) o] glucose, {ructose, sucr-
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