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Varieties of barley were cultured with and without drought stress and an osmoregulatory cellu-
lar component, glycine betaine, was determined by capillary electrophoresis. The relation
between the betaine levels and stress-tolerance in the varieties was surveyed. The salt stress-tol-
erant and -sensitive varieties were well discriminated by the betaine levels in the seedlings of bar-

ley cultured under stressed and unstressed conditions.

Also, the betaine levels could discrimi-

nate between African and Japanese varieties, presumably due to the climate difference between
the two areas. It was found that glycine betaine is a good candidate as a probe in selecting envi-

ronmental stress-tolerant plant species.
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F 7578 (HPLC)® ZEDVRRBINTVED, ZHO
REOSIIIAMNETH S, EZELIIETHRERHOF
YESY—BRABEBICIAMELHEELRAEL
72919 F7- GBRRBLOELTLIBEABEEFIEMT
BRI ) EBE RS AR E Ao 72,

GB I3%1%, KR, HEELEAXAMNVATHESRING
ZEpb, EEHSIZ, HICCBOFEESREEBELLT
HWWOA M AMEEZFETE 20D, LEX/2. GBE
2 S iR & H BT & TR RIKIC B 28k & BE
k%MD ENTEBLEEZT. A RBITIR, & FHIIW
EHAEL, GBOBEREDZ VI ERFTPoTWw5E™,
7 O CHAWFIICHHEE RIS ST B 4 4 & F il
LRHEORBEIZOVWTEF YT —BREBELHVT
GB 7 Hi 1T\, ZOERME BEROMWYEE & OBFRIC
DWTIREN L7,

2 % B

2-1 FBEEHE

Fr ¥ U —ERIKEEE L, Waters Quanta-4000E %
v, FHELAEFYEYSY —i2 75 um i.d. X 60 cm CHAD
E50cm), BEIE 254 nm TiFo 72, MTIRE 25C T,
Yo7 v IEEER 10 cm X 10 B TIT, FHUMERE R
12kV & L7z
IRAFMEE® p-7aE7 xF v 7uIF (PBB) &
R B2 A L7z, RO GB RUMOREIX T~
THEFEROREHERE Fv 7z, BiA A 2K Milli-Q
(ARIVRTHE) ZHEHLL.

2:2 FF LXOFIERUEFOERN

F 4 5 F (Hordeum vulgareL.) 3 KB FRA YR
R CRIEBEE SN T REOR 2L BKI N O
%7z, 1997 48 12 A5 1998 4F 4 B 220 TEMR
BREH T AR THHERE Lz, WEEBEmoREZ 3
#H, RAOSHEE 4~5 EHF THEF I LK, EBRA
ML REDTE. Thbh, 0BT k&
AKEFTo 72 EIBX (W) EDAKETD LYo IR
(D) ® 2RI T 1EMER L. Zoki EE B
RO%E) 2RIL, 80C O¥IERTEBR I, HHRAIL
— IR TF L BT ATRE L 2.

2:3 GB DEERUVHIZ R
SHEBICEES 4 5 FRAB % 80T, 4 MU LFZE
K7z, HRLAMEROEEIZH0m T, 10cm 3

BUNSEKI

KAGAKU Vol. 52 (2003)
DEMFE TR T, EEBAOREICIOWTIE, B
Wk ELE) ZIISATENL, I=7Lr¥— (K
B 3 A VE) ZHVTHBLAE, 55\ (40 Mesh)
b 0EBRRARE L., RAMOREIZELZREL
TEOAZFMIZLAL 72,
IyuFa—7 2ml) ISFHFLAFORKAK 01g %
B, /K 1.5ml 250z EiRKET 75C, 20 srFHHH L7z,
FOF2—T7 %1000 X g T 10 7HELL, EEAZTH
L, PBBICX YT AT MELL7:%%, 50 mM, pH35 DY
VEEREIEAFERELT, ¥y ¥ —ERKBEEIC
0 A L7220,

BIREX (W) RUEEERE (D) THE L4+ 5 F3E
DHMERIZOVWTYAr7uy 7 VEIOKEEY 7 b
Excel % B\ CHLER L7219,

3 MRLEE

31 THEMERMOF F LXHABCH T 58

SE 720k o A SRR, FILK S E IR A YR
R TRHEEFE SN TV S 6000 snfED A LRFHEHED R
AR RS, RERSEERZDTLETEFIIEFS
7%, 500 mM NaCl D A b L AZ 2T EE L, 48H
BOEFRR» SEHREL s BICHHEL, £09) bt
EHEOBBOD D ERTFOLDITDONTHTEIT o727,

ARG CIIERA L ATz, A ML ARDER
Z MU R SRR OKGEEII DD BKA N LAT
HY, GBOFE - ARICALMREEHOZ LAMSNT
WAL I ENSY, AR TIIRLATHEWR O F 4 & FiTxHt
LT, HEgfrl, FELR T EPIVEEAN
AHEDPITBFERRATL.

Fr V¥ —BAKBICLE2AFAFHABOLL S b
7x0¥ 5 A% Fig. LISRT. LA 15 SN TRTH
POKELCHMETELZER oz, TOHEIZLY
M EMEEEE O 15 R IZ O W THL EER (FEEE) T8N
%5 GB REELIRERZ Table 12RT. £DOHIZ No.
1~8 XY OMEEOR bV RE (IR,
No.9~ 15 (Z# 12 BZ 2R3 Ml (BR2tEmfE) TH 5.
CBEEZHARZ L, WFhIEZRA ML AZNTZEK
DR) HBEBLRoTWnbHIEDLSH GBAA ML ATHE
KNBIENTh ot TRMEERECIERET W
X, ¥ 56 ummol/g) RUEHEA ML A (DK, ¥
82 umol/g) DErELELLRSHREIVBEVWEEL L.
D/W% GB OHERE R4 L EREHMEDIT) A GB
OFBEPDLTPIIEL E->TVDE L IITAHZ B, GB
DOHMEBEIREBEOZNICEHRTHRK E KL (WK
3 40 umol/g, D X : F 69 umol/g) .

DX WKX®»GBER b &ICiEERE (@) L&z
kg (O) OMBREERLZZE A, Fig 20591

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

/=F

Borz. TMFEITHEHBIREL 2= 0.24x + 0.14x, — 22 12
Lo TMHEE I NV — T ERZFW 7NV —TICHD & 5 1258
TXLZENGhoiz.

3.2 HUSEEEROD A A LXHEH BT 2R
FIZGBEDLEMREA ML AMMICHET 2 SEMoE%
MAES 5728, T7VAFEEOF & AFX 14FBEEUPHA
EOISHEL 31 LRMUEHTHRELTOHM LA, £h
ZFND GB &R/ % Table 22T, FO/KE, 77U HE
EOFALAXEIHAELY W, DEX L LEV GBED

201 GB
>
E

101

o
0.0 5.0 10.0 15.0
Migration time / min
Fig. 1 Electropherogram of a leaf extract of barley

detected at 254 nm

GB: glycine betaine ester. The other conditions are
described in section 2-1 and 2:3. Main peak is GB
ester, and the others are esters of some amino acids.
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Fig. 2 Distinction between salt tolerant variety (@)
and sensitive variety (O) of barley at the seedling stage

W: GB content (umol/g dry weight) of barley grown
under a wet condition as a control; D: GB content of
barley without irrigation in the last week before harvest

Table 1 Content of glycine betaine in salt tolerant and sensitive varieties of barley (imol/g dry weight)
No. OU No."” Origin Row type Hull type wh D D/W
Tolerant at the 1 K017 Korea Six® c? 49 96 2.0
seedling stage 2 K305 Korea Six C 42 90 2.1
3 U070 Russia Six C 62 92 1.5
4 U342 Austria Six C 61 80 1.3
5 U643 Austria Six C 63 92 1.5
6 B024 Algeria Six C 58 74 1.3
7 E669 Ethiopia Six C 53 67 1.3
8 E812 Ethiopia Six Cc 58 69 1.2
(average: 56 82 1.5)
Sensitive at the 9 C613 China Two” C 52 68 1.3
seedling stage 10 C667 China Six N¥ 48 71 1.5
11 1100 India Six N 26 55 2.1
12 1186 India Six G 33 66 2.0
13 1743 Afghanistan Six C 44 75 1.7
14 A627 (unknown) Two C 45 70 1.6
15 A632 (unknown) Six N 34 76 2.2
(average: 40 69 1.8)

Average values of duplicate measurements were shown.

a) accession number at The Barley Germplasm Center of Okayama

University (OU); b) grown under a wet condition as control; c¢) without irrigation in last week before harvest; d) six-rowed ; ) two-

rowed ; f) covered ; g) naked
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Table 2 Content of glycine betaine in barley collected from Africa and Japan (umol/g dry weight)

OU No.” Origin w? D D/W OU No. Origin w D D/W
B008 North Africa 67 135 2.0 Jol1é Japan 56 101 1.8
B015 Morocco 71 83 1.2 Jo40 Japan 49 73 1.5
B033 North Africa 58 74 1.3 Jo44 Japan 32 77 2.4
B069 Egypt 84 157 1.9 Joe4 Japan 46 89 1.9
B318 Algeria 75 154 2.0 Joe9 Japan 46 99 2.2
B327 Tunisia 59 158 2.7 Jo7s Japan 47 89 1.9
B349 Egypt 68 162 2.4 Joso Japan 57 96 1.7
B369 Egypt 64 119 1.8 Jos7 Japan 42 70 1.7
B623 Algeria 60 106 1.8 Joo7 Japan 43 82 1.9
B669 Egypt 55 103 1.9 Ji183 Japan 46 87 1.9
B670 North Africa 63 145 2.3 J326 Japan 37 86 2.3
E284 Ethiopia 59 116 2.0 J330 Japan 35 67 1.9
E285 Ethiopia 64 134 2.1 J334 Japan 54 95 1.8
E525 Ethiopia 62 117 1.9
average velue 65 126 2.0 45 85 1.9

a), b), c) same as in Table 1
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Fig. 3 Distinction between varieties originated from SORBIEC L 0 oF o & 2 R OB R O 0 RS

Africa (4) and Japan (D)

W and D are same as in Fig. 2.

B0 &5 2B ROWET I EATER. Sk, REME
WL, 44AXOBHE, HEMReRBEE L GB HY
BOBEBREBEL, TFLAFOR ML AMEICL 2D LE
TEMHERINS. B, TIUIEOHICL Fig. 30 EHEHLPIILTWTETHS.

ABO3B DL ICHEA ML ARBVREELRONS. ABFGE D — B I ER 15 F B CHAEEERTEB (No.
HIEARECH 525, 7 Ui T b B2 EE D S U B 15380225) OWFFEBIEKIZ X D fTh iz,

DL VWEZALHLDT, 29 LI-ABENRENRHEIC

BENTWBEDOTIRAVrEEZ NS, BHIE, BEORK

BINTOWLHEEBREL, KiEL GBAEOMKREHRAE 1) A& WE. MM T, 15, 430 (1993).
2) M¥FEER, REME: MKRKEENE, 3, 71 (1995).

X 73

TTH%. ) 3) Y. Mano, K. Takeda: Euphytica., 103, 137 (1998).
INHDZ L bR D D B R 2D 4) WHMIE: PR 7 FEE~ P 12 FERFEEM
THGBEREIMBELTWAZ LRI, B, F Bh &R 72 B R 5 E No. 09NP0901, p. 146 (2000).
. " \ 2 s UV 5) I. Tozlu, G. A. Moore, C. L. Guy: Aust. J. Plant
EFEEDF A A F 19 BH D H LTV 5705, BhdIED Physiol., 97, 35 (2000).
STBIVHDY &) LR TE 2. ThIID2WThalE 6) A. D. Hanson, R. Wyse: Physiol. Plant, 70, 1191
DFH L ZZ TOREERBG L ENLFF LFDA LA (1982)

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

J—b R, WEFt, JH, R, R, L6 FrET ) -BREBEICI 24 AXRBICBTAEEA P L ATEOFM 1213

7) P. Harinasut, K. Tsutsui, T. Takabe, M. Nomura, T. 12) W. D. Hitz, J. A. R. Ladyman, A. D. Hanson: Crop
Takabe, S. Kishitani: Biosci. Biotechnol. Biochem., 60, Sci., 22, 47 (1982).
366 (1996). 13) WH {A: “3 b h % EXCEL 12 X 24 EERHT,
8) J. Gorham, E. McDonnell, R. J. W. Jones: Anal. p- 108 (2002), (KR XE).
Chim. Acta, 138, 277 (1982). 14) £ EF, ANEKEK: “Excel TRE L ERELER
9) & EEE, KRAMR B, ILGFEE: 5HLE (Bunseki FERT”, p. 124 (2001), GRI[XE).
Kagaku), 46, 275 (1997). 15) Y. Mano, K. Takeda: Euphytica., 94,263 (1997).
10) J. Zhang, X. XU, N. Nishimura, M. Abo, A. Okubo, 16) HAEE, mfESkT . MM T, B 11, p. 86
S. Yamazaki: Anal. Sci., 17 Suppl, 11315 (2001). (1999).
11) J. Zhang, N. Nishimura, A. Okubo, S. Yamazaki: 17) HWGFRE: R 7 EE~FR 12 EEA MRS
Phytochem. Anal., 13, 189 (2002). Bh &WFFE B R 5 & No. 09NP0901, p. 157 (2000).

NI | -El ectronic Library Service



