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Abstract

Tryptophan, indole-3-acetaldehyde, indole-3-acetic acid(IAA), and indole-3-aldehyde were

identified as endogenous IAA analogues in etiolated pea(Pisum sativum L. var.

‘Sparkle’)

shoots, which suggests a metabolic sequence(s) of tryptophan—(?)—indole-3-acetaldehyde

—JAA—indole-3-aldehyde occurring in pea plants.

tentatively confirmed as IAA conjugates.
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Table 1. Solvent systems for thin-layer and paper chromatographies
No Solvent Composition(v/v)
1 Ethylacetate-isopropanol-water 65+24-+11
2 Chloroform-methanol-water 85-+14-+ 1
3 n-Butanol-acetic acid-water 65+13+22
4 Isopropanol-ammonia-water 80+10-+10
5 Chloroform-ethylacetate-formic acid 5-+55-+10
6 Ethanol-water 70+30
7 n-Butanol-ethanol-water 10+10+10
8 sec-Butanol-ammonia-water 85+ 5-+15
9 Isopropanol-benzene-water 55-+30-+11
10 n-Butanol-acetic acid-water 50+10-+22
UrkA] ¢k, DMACAA <k, Prochazkax] ¢F, Ehmann Beierd A5E AASY] 9ste] Magnus 9

AFe FEmgEe 269 Agagdon, thymol

sulfuric acidA] ¢z} aniline-diphenylaminex] ¢k-£-

XS eI 29 A2slgl .
IRE HEel olE LAawel mEw

EEHEY 45 $ES B 20z 80%
WolA| E 200mlE r}8z Waring blender 2 il

o2 1E7 oA 2447 EFEe] %}EE%} o8
BT BHEE JolME 10mlE AP HEE
AN FFF71AA F53e HAESE AAS R
(NH),80.2 g9 A& AA A7 2 435, &

£ FEREE 40m1»g 2 338 F2HA4d &
2.5N HClz pHE 1.5% %43}z n-butanol 40ml
Aoz 39 T%E}ﬁiv} 74 FE ok FF
% 100mlz Az Na,S0& AxA7) & A¥F

24 sasg o

JiEE-e 1 okt wli el gilica gel 3.8gS benzene:
methanol(20 : 1,v/v)el] Eeof %ﬂa‘ﬂr(ﬂ{%‘ 1. 0cm
x7¢] 30em)el S A3 ALE s A
GEE 45mlz &4 XHL(I}” ), I benzene:
methanol(15 : 1) REELE 25m19P(F21
nol 35mlz (F,28) ez £&AA goagd -t
v) g {E#E(EA 7 Sep-Pak Cuel” 20% me-
thanole] ¢l AZE HEAZ S

) metha-

=g

e
o‘IET TE

LR e 4ol b AR AEE ATER
shof TLCaHgl o F#sH” 2ol HPLC3e Q1%
e mEsd .

TAA-fE AR B A% A A A

¥ azelgaete)te] A2 Foile A4 EA
5] 4 TLCE9} Rygk 0~0.052 #4538 methanol
o] &£&A7A FA TLCs PC= F2| 3R v

& o]



538 X A)324 (1989)

ki3

— 164 —

Burfeids 010j0q SINOJ0),

snig PIOIA a8urIQ 1B[OrA-JUId Juid 1R 19189 dNd-VVI

anjd [ola-yulg aofps-usorg WIOIA PIOTA 129189 gdd-VVI

anig 19[O1A-PIY MO[[P R MO wotA-anig ugydoidLry,

RS *MO[[DX *MO[[5 1 #MOJ[P L *MO[[P L s[opuIxQ

umorg-yuld onpg Aquld SnJq-19J0IA umolq-anyg SJOPUL-TAYIS -2

uMoIg-julg angd Juld 1JotA-Nuld As13-anjg SJopul-TAYI -G

anJq-uIzir) juid-19101 A MOT[2 X InJq-usaly) mofehk dasg a1opul-J[AUIPDN-¢

MO[[2 X anig umoig aiding £315) 9[opuI-[AYPON-2

MO[[9 X jyuid-umoig MO[[9 X MO X MO[[D K uryes|

suid anjg juid-umoxg uMoIg A9ag-anig quid pIoe 2lAnIAd-g-ojopuj

anig qurd ul918 Wy usaa3-anig MO[[a X proe owordoad-g-afopug

quid Jo[01A-pIY quid UMoiq-suld Huid dred [ouBYIW-g-d[0pu]

anjg quid MO[[9 K usa1d-anig U9913-umorg pIoe J1308[-g-3[0pu]

sjuid mojP L EHIRIEEEEY qurd yuid usas3-umorg proe 2114x0413-g-ajopu]

yuid MOJ[9x 19JOIA yuig quid U92I3-uMoIg oprue]AxoA[3-g-sjopuj

aNjq-us1r) ardang MO[[PA anig 19101A-9M]g JouBy1a-g-ajopuj

suid MOJI9 X anig Nuid yuid U915 pLoe 21]4x0g180~g-9]0puU]

yuid MO[[R L u9913 31T quid Huid-39101 A quid s[ed opAyap[e-g-sjopu]

MOJ[SA-PaY<—MO[[3 X 19101 A umolg umoig MO[[PL ploe o1jA10e-g-910pu]

anig 190TA MO[3 X ISJOTA 19J0TA 19189 [Aylowr YV

snig 19J0IA-PIY a3uel0 MOJ[POX anig 19J0IA 19189 AU VVI

U MOIG-YUIJ«—anjq-Jutg 19J0TA MO[[PA 19[0T A uda.3-umorg 9U03908B~g-2]0pU]

onig sjdand MOIPA anid 19[0IA (VVDpIoe 51199e-g-s[opu|

anjg Nuig uMoIg anjg Suid aplweIdoe~g-o10puUf

UMO0IG-UIIIN) aiding 93URBIO MOJIDX yuid-£3.1r) i umorg IpAyapIBISOR-~E-9[OPU]

UMOIG-3uld onig quid Sutd-19101 A yuid oreg 210puf
utewyyg VOVING eYzeyool] NI uBA ISMoN[eS

Jusdesy Buifeidg

punodwo))

sI04®] 198 BOIIS

UQ S9AIIRALISD SJOpUI JO §1n0[0)) g JqEJ,




A 5 Baf BE Y JAARER

£ 2N HClz Bk s ##(100°C, 30%) =+ 0.2N
NaOHe} 6N NH,OHz &7s koML, 10
etz TLC3d o HEps g™,

!

T

I

B oIS 3glEe IzntEDR T MY

BT QF F4EL AEds 98 g
9 d%ew w4 BE JF HFEY TLCH
HPLCel| 213} S@tiire st

ZE JE FEE 2689 5717 Bl o
3 BARE #EE Table 20 #mESIG ).

— 165 —
o] n4q BEKES 2Por®, 53 BER
ggo] wel EFE o zez mEg A vlad A

<3 Aze gibol wzrz o Az #LE
FA4A BAFE Aol AEF & =0l
¥ givh, Ehmannd kel 3% #eel 92 ME
ol A3 FEE watgdrh. [AAE Salkowski
A eko] violet, van UrkA <3t Ehmanni] <o
blue, ProchazkaA] <ol yellow, =z DMACA
A ko] purplez FEEE eH®.

Table 3¢] TLCelA 8714 REEERA A 9
AE FFEY SRS hRigo =z Yuys
oh. AEEELS B AFd A48 TLC REEE

Oxindoleg A48 Yoz fLaphEe 2 BaER Fol A dukd o2 0.5 o] 39 < Rigkg 24
Table 3. hRf values of indole derivatives on silica gel thin-layer
Solvent system
Compound

1 2 3 4 5 6 7 8
Indole 80 78 86 73 79 80 84 80
Indole-3-acetaldehyde 78 51 86 69 75 80 82 78
Indole~3-acetamide 64 30 76 64 57 78 76 60
Indole-3-acetic acidJAA) 41 08 80 40 67 75 70 35
Indole-3~acetone 74 65 80 65 76 30 85 71
TAA ethyl ester 80 75 85 72 84 80 81 78
IAA methyl ester 78 77 85 72 81 80 86 75
Indole-3-acrylic acid 54 15 82 49 69 79 70 43
Indole-3-aldehyde 73 46 80 67 65 76 76 67
Indole-3-carboxylic acid 62 16 84 45 65 76 69 52
Indole-3-ethanol 75 44 83 72 68 81 86 74
Indole-3-glyoxylamide 70 32 77 64 63 80 80 69
Indole-3-glyoxylic acid 21 15 51 49 53 78 70 29
Indole-3-lactic acid 17 00 74 44 56 74 65 24
Indole-3-methanol 81 75 88 74 84 84 88 76
Indole-3-propionic acid 48 16 84 49 67 78 67 34
Indole-3-pyruvic acid 35 00 70 46 67 74 65 0-32
Isatin 75 58 78 70 66 77 80 67
2-Methyl-indole 80 65 80 72 76 82 86 78
3-Methyl-indole 83 86 92 72 81 79 36 78
5-Methyl-indole 80 84 90 74 30 80 87 77
7-Methyl-indole 77 84 93 75 80 83 86 82
Oxindole 74 60 77 71 63 80 80 70
Tryptophan 19 01 48 34 27 67 64 30
IAA-PFB ester 89 81 92 76 82 83 a5 75
JAA-PNP ester 88 79 90 66 81 85 83 72
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Table 4. Relative retention time of indole derivatives on C,; HPLC

Compound RRT®® Compound RRT=®
Indole 0.91 Indole-3-~lactic acid 0. 58
Indole-3-acetaldehyde 0.17 Indole-3-methanol 0.57
Indole-3-acetamide 0. 56 Indole-3-propionic acid 2.27
Indole-3-acetic acid(JAA) 1.00 Indole-3-pyruvic acid 1.15
Indole-3-acetone 2.00 Isatin 0.58
Indole-3-acrylic acid 1.06 2-Methyl-indole 2.08
Indole-3-aldehyde 1.17 3-Methyl-indole 2.20
Indole-3-carboxylic acid 1.06 5-Methyl-indole 2.02
Indole-3-ethanol 1.11 7-Methyl-indole ©2.05
Indole-3-glyoxylamide 1.30 Oxindole 0.68
Indole-3-glyoxylic acid 1.57 Tryptophan 0.27
a) Relative retention time= Retentlisélte;i?;:notﬂrir;dgieltk;;vative
b) Absolute retention time of TAA=21.7 min
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Fig. 1. Thin-layer chromatogram of pea extr-
act with solvent system 4 after Sep-Pak Ci
chromatography. (A) Authentic standards: Trytophan
1), TAA(2), TA1d(3), and AAId (4). (B' Pea extract
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Fig. 2. A: Thin-layer chromatogram of pea
extract hydrolyzates with (1) 2N CHI at 100°C
for 30 min, (2) 0.2N NaOH at 25°C for 10
min and (3) 6N NH,0H at 25°C for 10min and
(4) authentic glucose (a) and rhamnose (b),
developed in solvent system 3 and sprayed with
thymol-sulfuric acid. B: Thin-layer chromatn-
gram of pea extract hydolyzates with (1) 2N
HCI at 100°C for 30min and (2) authentic IAA
developed in solvent system 3 and sprayed
with Ehmann reagent
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Table 5. Colors of IAA-sugars with various
spray reagents on silica gel thin-layer

Spray reagent Color
Salkowski reagent Brown
van Urk reagent Violet
Prochazka reagent Brown
DMACA Red-violet
Ehmann reagent Blue

Thymol-sulphuric acid Yellow-pink
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