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ABSTRACT This study describes a simple and rapid method for quantitative determination of "(-aminobutyric
acid (GABA) using 'H NMR spectroscopy from whole cell extracts of plant suspension cultures. When 9 cell
lines derived from 8 species of higher plants maintained in liquid Murashige and Skoog (MS) medium supple-
mented with 1 mg/L 2,4-dichlorophenoxyacetic acid (2,4-D) were subjected to 'H NMR, a cell line of Coriandrum
sativum L. exhibited the highest level of GABA. The level reached up to 16.9 mg/dry wt when cells were cul-
tured in MS medium supplemented with 0.5 mg/L 2,4-D after 3 weeks of incubation. The method for quantitative
determination of GABA using 'H NMR established in this study could be applied to high-throughput screening

of various plant resources for GABA production and the cell suspension culture system of C. safivurn could
be further developed for commercial production of GABA.
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fable 1. Plant cell lines subjected to quantitative determination of GABA using "H-NMR

Order Family Genus Species Cultivar KCTC No'
Solanales Convolvaceae Ipomoea batatas Yulmi 10093
Campanulales Campanulaceae Piatycodon grandifiorum 10200
Gentianales Apocynaceae Catharanthus roseus Little Bright Eye 10556
. Acanthopanax senticosus 10494
Araliaceae )
Panax ginseng 10223
Umbellales
. Coriandrum sativum 10060
Umbelliferae
Dacus carota 10195
. Oryza sativa Taebak 10117
Graminiae
Oryza saliva Hwasunchal 10119

“Korean Collection for Type Culture deposit number
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Figure 1. 'H NMR spectrum of a GABA standard and enlarged
view of proton signals of GABA.
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Figure 2. Calibration curve of GABA standards from '"H-NMR

spectrum data of four cocentrations (0.1, 0.5, 1.0, 5.0 mg/ml)
of GABA.
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Figure 3. Representitive 'H-NMR spectrum of Platycodon
grandiflorum (dotted line) and C. sativum (solid line) and
enlarged view of proton signals of GABA.
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Figure 4. Comparison of GABA contents from various plant
cell lines using a calibration curve of GABA standards.

GABA &2 #slof n|X|= P&

B2 2,4-D F=7}F 214 v ALY GABA i3t
|2 8RS ZAVSE At 0.5 mg/L 24-D7} A7F= wiz] o
A 357 wiokE NlZol A GABAY] gHgo] A5 1 ¢ 9
169 mgo 2 7M w9tom o222 | mg/lL 24-D X{E‘J—?

F v A 2o 14 mg 0] ¢ich (Figure 5). 3 mg/L o)< a1
BE 24D AT E HefrI7Ho] A4E5S GABA T
ol Zravt wrl W w2 APE ek W 03 mgl
ojafe] A= 24D AT A= wjoF 350 A GABA ¥
o] 7k ¥|of o]F 42714 GABA FHpo] S5k
gebd] B A7 Bato] 140] RN EE 0.5 mgll
24-D7} H71E gjA| ol 4] 3327} ok FEhfjokA|ZE o]
£31 22 GABA 31'3‘;0] AETF 1 g F 169 mgle 2 7M =
Al BAFEE o = itk 14 AR 22 EE GABA
o gepe ¥ ﬁ%:%oﬂﬁ dlol @n)Uj GABAY] s
S B o vlm R A3 oF 749 A5 Sk A

O

ofek(Eol e} mIAIA). weba 314 RO EE R E e
27 A& £9) GABAS] tfbaARE B8 As} 71
# Aew oabEr.

14 HEppA 2] lor|7te] T 'H NMR 28|
ZAAT Arfele 27100 GABAS) ¥ #l%o] 7l
oo} 2|7] iz ARl o 257k fAIS AT Wk 35
GABAS] o] %4 1 T 03 mgo oF 2 W7 &

2 1% (Coriandrum sativum L.)

rat

EHH O T ZEE| Y-Aminobutyric

<21

--u--MSB
~ & 0.05D
4 04D
-9~ 0.30
i 0.50
- 4-1D

)

-#- 10D

- - - - - N
o o ™~ - o o« =]
T LRSI DANEANE SARNLARRE RRNLRAN MRRLIN. ]
-
B 4 [ ]

Content of GABA (mg/ g dry wt.)
o
—

ES
T

L
2 3

Cuflture period {(weeks)

(]

Figure 5. Effects of 2,4-D concentration and culture period on
GABA productivity in cell suspension cultures of C. sativum.
MSB, 0.05D, 0.1D, 0.3D, 0.5D, 1D, 3D, and 10D indicate MS
medium supplemented with 0, 0.05, 0.1, 0.3, 0.5, 1, 3, and 10
mg/L 2,4-D. Vertical bars indicate standard deviations (n=3).
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