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Changes of lipid compositions in radish seedlings

subjected to low temperatures
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Table 1. Composition of fatty acids and sphingoids
in sphingolipids from radish leaf and stem

(%)

Constituent  Ceramide Cerebroside Olige-GCM* Acid-GCM™

Fatty acid***

16: 0 3.0 3.1 = ==
] .9 0.4 — =
2 13.2 1.2 - .
26: 0 4.3 0.9 = ==
16h: 0 2.5 22.9 13.0 =
20h: 0 0.6 LW 3.0 s
22h: 0 13.1 12.1 11.7 13.1
23h: 0 3.3 1.8 2:9 il
24h: 0 2.6 224 BF.2 77.4
24h: 1 3.0 22.3 1.4 .2
25h: 0 1.7 | 3.9 2.4
26h: 0 6.8 3.9 7.0 Bl
Others 4.8 6.4 0.1 0.1
Sphingoid
211 6.8 5.9 24.2
"iiﬁﬁ?&i 7.1 567 618 738
Sphinganine 0.6 8.3 221 0.3
&-Sphingenine 0.3 27.8 3.3 0.3
Othes 2:9 0.4 0.9 1.5

*Oligo-GCM show the fraction of oligoglycosyl-
ceramide.

**Acid GCM show the [raction of acid glycosyl-
ceramide.

“**Fatly acids are abbreviated as number of car-
bon atoms: number of double bonds. and h
shows 2-hvdroxy fatty acid.
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Fig.1. Gas liquid chromatograms of ceramide
from radish leafy stems. Trimethylsilyl
ether derivatives of total ceramide(A),
subfraction(Rf 0.60-0.75 on TLC) of
ceramide(B) and subfraction(Rf 0.35 0.55
on TLC) of ceramide(C) were analyzed by
GLC and GC MS(RMU-6MG) with a com-
puter data system (Hitachi 002B-8DK).
A glass colums (0.3 100 cm) was packed
with Diasolid ZT. Column temperature
was 300°C. The energy level of the ion
source was 20 eV and the ionizing current
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Fig. 2. Gas-liquid chromatograms of cerebroside

from radish leafv stems. Trimethylsilyl
ether derivatives of total cerebroside(A),
subfraction{Rf 0.35-0.50 on 1% borax
TLC) of cerebroside(B) and subfraction
(Rf 0.20-0.35 an 1% borax TLC) of cereb-
rosidelC) were analyzed by GLC and GC
“MS under the same conditions as de-
scribed in Fig. 1, except that the column
temperature was 330°C.
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HPLC separation of molecular species in
cerchroside  from  radish  leafy stems.
Intact cerebroside was dissolved in 20 gl
of mobile phase, injected, and chromato-
graphed on a reverse phase column(ERC
QD5-2121, Erma Co.,) at a flow rate of
1.0 ml/min. The solvent mixtures were
MeOH-H.O (25: 1, v/v), and column tem-
perature was 40°C. Detection was by a
differential refractometer. The major
molecular species of CMIT were found to
be t18:1%-16h: 0-Gle(A), L18:1*-16h: 0
Gle(B), d18:1%-16h: 0-Glc(C), t18: 1%
-24h: 1 Gle(containing  t18: 1%-22h : 0
Gle)D), t18:1% 24h:0 Gle(E) and t18:
15°-24h - 0-Glc(F).
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Table 2. Lipid composition of NC'I" and C'1" radish
seedlings (%)

Lipid class NCT €T
Cerebroside 6 4
Sterol lipid 18 13
Glycerophospholipid 33 39
Glyceroglycolipid 43 44
Cerebroside/ Phospholipid 0.18 0.10
Sterol lipid/Phospholipid (.35 (.33
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Table 3. Compositions of cerebrosides from NCT
and CT radish seedlings (%)

Constituent NCT cT
Sphingoid*
H8 2 2.8 3.2
d187 s 20 3.5
dig: 1* 14.8 13.3
dlg: 1 1.8 1.8
t18: 1* 42.0 41.6
t18: 1* 22.8 31.0
Othes 3.1 5.6
R-cis/8 trans 0.46  0.62
2-Mydroxy acid**
16h: 0 20.4 16.4
22h: 0 19.3 25.7
22h: 1 2.2 4.1
24h: 0 32.1 26.9
24h: 1 11.8 13.1
26h: 0 4.3 2.1
Z26h: 1 3.8 5.1
(Others 6.1 6.6
% Uns. fE Sat. 0.22 0.30

*d and t show dihvdroxy and trihy droxy sphin-
Sphingoids are abbreviated
as number of carbon atoms: number of double

goids, respectively.

bonds.
**Abbreviations are the same in Table 1.

OIRE O R TH -7, SEILF 1 0 FiES
EEHOWTHE LI-OT, YO4 0437 BMOREH
EEEFCHECICEL TWADHRFTHD, S
DHED |l 2 Th D,

Table 3 iz NCT & CT O+ 72 FOBKTOM
B E L, FEAREA 7 o T F I CERR
THD,-EFaFs +rFPARAT 2 »F (LR
P, 4=k Fads—2 g --2 2 sy = (els 18
BIVFIrA-8-A7 4072 (dl8: 1) Th-1e
o, AR GMFE THFRL D, CT T AMOEE
BT, El, BEEFRIERE ORI E2-E F
TFVEETHD,NCT & CT & b ERa s Ok 24h
0, 22h: 0 B XK 16h: 0 Tdh - 7oy E 7, BRI TERER

-



140

OFEELTESs AT Fus v Lo s
Nizd%, (BB L 5 # O#E iz Lynch 6435 4 &
ELTHE LD E CEHELTE RO S o
£ 72, EEAENC L4 b 70 F ORI
FolBboT , MEEBICT V2 —ATHHT,
Thbb, EBROAECLY L T oy FOMEsS, v
ARIRA 7 4 34 F (FI2t18:1%) & L UTEEME ¥
0% UIREARE (22h: 1, 24h: 1 B L5 26h: 1) OB+

BERDEED S, {SREFC 170 > F O E
EFac edgmsie, 7z, s ﬁﬁ"ﬁ@%:{:

wERY 7 b LI, RFRESCEFAT-JOBN
k) CMH OBl G»ERT 228 b E2 540, &
BOMRHETH
NCT £ CT O A5 o—ndfk s GLC THZEL
LZA, YhPATOEL VAT O— N LEET
HH,NCTECT 23,7 1.0T, 2MOAT o
— L TEED NG e EH Tz, ) iEE e
BATO—NERIENCT - CT T %ﬁUThDL[
TRV EEZTRL 7 (Table 2) #3, {KEVBEIZLL 25
—IEHBR D@ RN o M i 1z,
NCT BLUCT @FRELE 7 o) 5H
o BRI E O ARNAER#HAE % Table 4 12 }J\'L: s it
DoEEEChARA T rFY AT Y S —NT 2 (PE)
ERA S 7T I ) o (PC) ORSRGEREHRE (380 L
THED, AL FUfE (16:0, V. —LE (182
BEUU /L8 (18:3) OIFHNTETH M,
FRIBE NGRS Lo & 2 T SRR OB 513 CT @ PE
T33%, PCT50% %5 L, NCTO#ha kb 43
FEWHE2TR L, £, B VREORA 7 7 F
"W v (PG) ORESRERR AR b T RTRINERG

2
Do

7Y

e

MY - RFERTE « AR TR - KPS -

PR

B (16:0, 18:08BXU3 I Y A-~d¥ 7+ E,
16:1%) s s8&k, NCTHELUCT 261258
~89% TH Y, M L 2 (SRRSO PG O
TRl O &k L B 727 PG ORERIS RS O T 828
ity Bt / Bl RS T e D i 1O i) RO Fh
et ERMBI LA EELIIEALYTED S
hrotz, £l TIPS TP
— (MGDG) 8LV HFZ 7 by 7N
= (DGDG) OREEIRNESR X, ¥ L0181 30
LN < AR R, /SRR R O i e ) RS
BHozthoh~HliEmn-1, Lasl, EREkos
—DOWIRE, AVEF SR LS TS ) o —
A (SQDG) ORERERENEER 1416 © 043 30% DL 178 & 41,
PE % PC OHHLEE OMEEHIS B AL T vl £ 7,
SQDG OFLARRE#E /ARSI O 1 PG O hic
BT 250 EE <L PER PC OZ HICEBL TWi
D {ERABIER O ILE I PG S FIEEIZ LA Y@ ah s
) L

dEY ~FRE, PE, PCB LU PG DL, 2-¥F v
7z 0 — b (DG) FEEE D5 FREHER 4 Table 5 1R

iUy

Lot “IEETH 2 PE X PC OFEEH TRz
MLTALE MY 2= (16:0/18:3), 4
TRAMY ALY (16:0/1812) BEUY S vd 4w

DA = (18:2/18:3) ThH-7:4,
}—f—ﬁﬁﬁ’)?ﬁbkﬂ]/*'i% A S Tt
A& G RRAENC L D18 1 2/18 1 30K H L UA16 :
0/18 : denik b Aigiat 54, 7 v VSO A BRGSO
4t 3 L E@ar e 4 DUF o4y TREOLEI: NCT &
4 CTo fj'ﬁirEJ'L‘fE’§‘fTiL'iin Linl, BV IR
BTHLPCOL2-DOEEOSFFHEIINCT ECT T

WS =~ 5 A
Wl 2 =

Table 4. Fatty acid compositions of glyceropholipids and glyceroglveolipids from NCT and CT radish

seedlings (%)

PE Pe PG MGDG DGDG SQDG

Fatty acid B
NGT €T NCT €T NCT CT NCT CT NCT CT NCET €T
16: 0 29.4 216 298 137 5B.2 5l 5.0 7.0 13S0 110 306 325
16: 1 = = 2.0 2.8 - - - — - —
18: 0 2.9 139 2.9 29 4.2 4.3 1.4 2.3 2.4 2.3 2.8 35
18: 1 9.8 8.1 9.9 18.0 7.6 R.7 2.6 3.6 5:2 9:5 6.2 6.6
18: 2 23.8 31,5 287 31.5 104 12,0 105 b6 15,3 17.9 8.6 2.9
18: 3 25.0 206 45.3 28.0 19.2 18.6 78.9 (4.3 59.0 hq. ¥ 43.2 41.3
Others 1.6 9.3 3.3 5.9 3.9 2.5 1.6 6.5 2.4 25 8.6 10.2
F.lUng 25t 2.100 320 205 502 a0 .22 ld4d 2.3 4.52 .18 1.99 1.7
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Table 5. Molecular species compositions of PE, PC and PG from NCT and CT radish seedlings (%)

Molecular® Double 7PE ) o P PG_ o
species bound NCT ET NCT CcT NCT cT
18: 3/18: 3 6 4.5 5.9 Bl 6.8 2.0 2.5
18: 2/18: 3 5 11.0 14.9 12.0 16.4 1.6 Lot
18; 2/18: 2 4 9.2 5.4 5.8 10.3 4.0 1.6
18: 1/18: 3 4 Tk 1% L, 11.0 1.6 1.4
16: 1/18: 3 4 — — = 1.6 1.4
16: 0/18: 3 3 27.0 20.9 16.1 10.7 h8.9 6l.5
18: 0/18: 3 3 3.0 22 3.8 148 1:1 0.1
18: 1/18: 2 3 6.5 Toeed 11.2 13.1 1.3 0.3
16: 0/18: 2 2 21.8 23.6 14.4 14.0 19.8 20.8
18: 0/18: 2 2 3:1 2.8 8.8 7.9 2 509
16: 0/18: 1 | 3.1 4.8 8.8 7.9 .2 5.9
16: 0/16: 1 1 - = 0.1 (.5
16: 0/16: 0 0 6.1 3.4 11.7 79 2.8 3.8
—aE 0.47 0.61 0.52 0.80 0.11 0.08

< Double bound 4

*The positional isomerism of fatty acids in diacylglycerol moeties is not regard.
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Summary

The changes of the compositions and the molecu-
lar species of glycerolipids and sphingolipids when

the radish seedlings were subjected to low tempera-

tures were studied. When the lipid classes in rad-

ish seedlings were compared at different growing
temperatures, the cerebroside (CMH)/phospholi-
pids values in radishes were 0.18 at 25°C and 0.10 at
3C. The molecular species of phosphatidyleth-
anolamine(PE) and phosphatidylcholine(PC) prep-
ared from the radish seedlings were changed
remarkably following cold treatment, while those
of phosphatidyvlglveerol(PG) did not show any
remarkable change after the cold treatment. It
was shown that linoleovlilinolenin(18:2/18:3) and
dilinalein(18: 2/18 : 2) species increased, palmitovl-
linalenin(16: 0/18:3) and dipalmitin{l6:0/16: 0)

species decreased in the molecular species of PC,
and 18:2/18:3 and palmitoyllinolein(16:0/18:2)
species increased, 16:0/18:3 species decreased in
PE. The major species 16:0/18: 3 of PG amount-
ed to about 60%, about the same proportion to
seedlings grown at 25°C.  CMH in radish seedlings
decreased from 3.2 to 1.5% of the total lipids follow-
ing cold treatment. In addition, the relative pro-
portions of associated hydroxy fatty acids, includ-
ing 2-hydroxvlignoceric acid(24h : 0), 2-hydroxvbe-
henic acid(22h:0), 2-hydroxypalmitic acid(16h:0),
2-hydroxynerbonic acid(Z4h:1), and those of as-
sociated sphingoids, includings 4-hydroxy-8-cis-
sphingenine(t18 : 1*), changed with the lowering of
temperature. The major molecular species of

CMH in radishes was found to be 1 O g glucosyl

N - 2~ hvdroxylignocerayl 4  hydroxy - 8

sphngenine, 1-0-g-glucosyl-N -2 -hydroxybeheny]
4-hydroxy-8-sphingenine, 1-O g-glucosyl-N-2'-
hydroxypalmitoyl -8 - sphingenine and 1-0-4-
glucosyl N - 2'-hydroxypalmitoyl -4 - hydroxy - 8

sphingenine.

AT 1, 17 (1991) © 135~142.





