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Abstract

The difference in content and composition of total lipid, lipid fractions and fatty acids of perilla
leaves being used fresh vegetable was investigated in relation to the color of undersurface, ie. green
perilla leaves(GPL) and violet perilla leaves(VPL), by column- and thin layer- and gas chromatography.
Total lipid(TL) content was of little difference between green leaves(GPL) (5.24%dw) and violet one
(VPL) (5.02%dw), while neutral lipid(NL) content was higher in VPL(36.4% of TL) than GPL(34.7%).
The major components were sterol ester and hydrocarbons(58.5%) and trigylcerides(14.9%) in NL,
mono-(42~45%) and di-(13~15%) galactosyl digylceride in glycolipids(GL) and phosphatidyl ethanola-
mine(40~45%) and phosphatidy! glycerol(13%) in phospholipids(PL) for both GPL and VPL. The num-
ber of component was 10 in all three fractions. The similarity of component between GPL and VPL
was in decreasing order of NL(r=1.00), GL{r=0.997) and PL(r=0.968). Major fatty acids were linolenic
(62~64%), palmitic(10~12%) and linolic(9~10%) for TL, linolenic, palmitic, myristic(43, 15, 14%) for
NL, linolenic, oleic, palmitic(79, 11, 8%) for GL and linolenic, linoleic, palmitic(36, 25, 23%) for PL.
Unsaturated fatty acid percentage was higher only in GL of VPL than GPL. The similarity of fatty
acid composition between GPL and VPL was least in PL and so it was among other fraction with

PL.

Key words: perilla leaves, lipids, fatty acid composition

M B

E7M(#%, & : Perilla frutescens Britton var. japo-
nica HARA) & F=ol| 4 Ao 2 Auf =] 7] A]z}s}edts
A%, o, W8 1 8te Figel 2ol el om,
HIele ¥, vl=, WPolizlyl, ojzle FA|dAMxm
Al =] 2 WZ 3} (Labiatae) 2] vl #HEAROR
@) vt A= EodAlz) ufie] sl &

Q) =03
AA T

Ao AHer ZA2sa gom AefAAtddd
ofuiet dxke) eshya|, 7w, wRv g 5o} WAAE

e2A WHET ek

gE B AhEdel, Adel} AESos £
ol obEisl glor WFETE AFAL Fu AvE
2x 2olzm Yo’

st et BFl UL AT Sl By

Corresponding author: Cha-Bum Yang, Department of
Food and Nutrition, Hanyang University, 17 Haengdang-
dong, Sungdong-gu, Seoul 133-791, Korea

610

= =g feldRbeide SA

o Agol AL BHgo A FEe g
A T 2 4 S
[e]

H2

Ng -

i)

] [S) £l
A4S

sakel 1/4 4wt =)
7o) Saelel ik A7
of 43} ofulusre)
Ao

3HA} 23} vitamin

e Gl e
SERISEE T

N

1

o
ax
E
—_

el Ago] Sz Al

R e

=3
H sl
g rle 3o o

Hz -n

74 e}

O
g
3= 7
i

M2 U AR X

Aol Abgg EAele 19904 1Y FeAel

3

ofje



wlt

Table 1. Analytical conditions of TLC scanner
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Table 2. GC conditions for fatty acid analysis

Instrument Shimadzu dual-wave length TLC
scanner(CS-910)

Wave length 540 nm

Shit Height 1.25 mm, width 1.25 mm

Sensitivity X5, X2, X1

Scanning speed 10 mm/min

Scanning method Reflection, zig-zag by single-wave
length

G obdT A udebesoA YRl Aoy A
3 == 7 (green perilla leaves, GPL)
(violet perilla leaves, VPL) 2.2
E3te] AF skt olw ddeo] PAsL A7)t FA)
A

S
Pl
2
o
J
&
P rulo

Ae AT F B ARo] Azt —40T oA %
A7AZAZ] ¥ 2 ¥¢L cutting millZ ¥4 (80 mesh)
glel AYPA BAE A5 AMEsleich

o=

EAAZE BUr 88 diethyl ether® Soxhlet® ol
osto] 2447 i ZE3 F UHEEAA diethyl
ether 5% ¢ vacuum rotary evaporator® £vl|
£ AAFL oAl F5 7Rl AHstE oA ks
EFAA 2AYAEL dodvh o] =AHAE silicic acid
column chromatography(SCC) "2 o} 2]slo] F=A1z|u}
A, gAa g Akl HR5g Feld &
FEFY S0 E IobeEsle] FRPPoRE 1 RS
zkzy AAkekedch. & silicic acid 20g2- chloroforme|

e A 24 mmX40 cm columnel] ¥, ZA| WA gj-
licic acid®] F&k]7} 1:75~100¢] FH =% zzx]utz
200~250 mg-&  #3ho] chlomformOl] L3 X712 co-
lumne] F3g obg £59 $FE4557F 2~3ml/min
HeE zAstdA FAAYAL silicic acid #Eof ol
10w k2] chloroform 2. &, ‘%’] ‘72" 40w 2F2]  ace-
toneo 2 1] gl 1] Fale 10v)eF2] methanols &
FXA +datodck FA47A ”“01 viet &5 chloroph-
yllF<= methanol : chloroform : acetic acid=10:5:1
(v/v) o] ol & Abgste] e} b wylo® AlAs]
t}. o]9} ke 7 £5-8-& vacuum rotary evaporatorit
Lol S AA, Azsted Fapyel 2fsted zb AjubAl 3
3

v s Fagon, olF

7 A

A HEE el

SMX|GHE] cEx|gbE gl o|x|u|-xl9| _=,l_t:11p_|. x—i%k
SCCell o}ste] #elgh 54 '

Q) Qx| up 6 5B E o) 2 g;]

romatography(TLC) ol ¢]5}o] 7}

oluf Al4-%l TLC plate+= silica ge

(Merk Co., Art 5553, thickness 250 pm) ]t

45 ANEel g FAAAAY] A5

™
N

1 thin layer ch-
i gheldtelct
0 TLC plastic sheet
ol <}

petroleum ether-

[ox]

Instrument Hewlett Packard 5880A

Integrator Hewlett Packard 5880A GC terminal
Detector Flame ionization detector

Column Fused silica capillary coated with SP-

2340(30m X 0.32 mm id., 0.2 um film
thickness)

150T (5 min), programmed 4C /min to
200C (15 min)

Flow rate 0.8 m//min, Ny(Split ratio=1: 100)

Injection temp. 250C

Detector temp. 250C

Column temp.

diethyl ether-acetic acid(80 : 20 : 1, v/v), %A%4 %
) zjH}pale-  chloroform-acetone-methanol-acetic  acid-
water(5:2:1:1:05 v/vgor of ANA4XZFEE
A AMNAA 30% FAHENE AN LE 03
o} FUFA EEsle] 110T o 4] & 1587 74 24
AlA BEAbAe] Righ ¥ Fdo) RigEY W53 vl
glo 7t FAAE-S SAsch

ol 43} zko] TLCol 2j3le] ¥ salg T+AMES
TLC scanner(Shimadzu dual-wave length TLC scanner,
CS910)oll ojsled 72 1 Fafg Hapsigiond ojufe]
Bz 72 Table 13 7ch

X|gtate] EA
SCColl ofzte] Felgt FA3AA,
B2 52 BF,-methanol® Metcalfe''"® 2] o] ulz}

R DS IEURE

methyl ester§ =HE g vladA A RelEe
(GLC)oll 2)&ted H-2]3}gd o v o]ufe] ¥~ 571-& Table
29} #th

GLCol| & Held 24} 4Ee] methyl ester?] HA 3}

oo gk 7t qﬂ_zj,] W8 (%) & digital integ-
rator2 Ao} 7t ]O’L%Q] Z2AR(%R)E FEAFsdch

a4 o X [

A A b AR FAgEel 2ol ohe
187 frabmel FAw g Aubde) Al 249
Al shabatel elsko] Wlbshelnt

= = =
RgEe| gat
Aol AHE& %—%° 5782 (GPL=} VPL) & die-

thyl ether 2 FZ&3lo] & Exubdl ek GPLo A&
o) AL ) 524%9% 20 VPLol| 4= 5.02% 2 GPLell A
b E=A clebyth

0

,\,

A WAL SCColl ojshe] A=Al cpaupal o)
A welste] geka Aze Table 3% k.

Zx )} Aol A4} chloroformell £&EHE F4APAL
GPL 3} VPLol A Zh7} 34.673 36.36%%3 2., acetoneel]
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Table 3. Percent composition of neutral lipids, glycoli-
pids and phospholipids fractions" in total lipids from
perilla leaves

Total lipid Neutral lipids Glycolipids Phospholipids

(%, dw) (%) (%) (%)
GPL? 524 34.67 50.94 14.39
VPL? 502 36.36 49.06 14.58

YEach lipid fraction was separated by silicic acid column
chromatography and quantified by a gravimetric method
YGPL(Green perilla leaves)
YVPL(Violet perilla leaves)

4235 FAELS GPLolA+ 50.94%, VPLellA=
49.06%°] 91 i, methanolell 4% == A2 GPL3}
VPLo| A 7+2} 14.39 % 14.58% 24 Aubdo] Z )4}
2] gre HES 2x|stedch

Fo SrfFate] fej Aol 4 chloroformel] &
E¥ve FAAYALe ENEMe} REEMNANA 2+
876 % 882%=A fElAubAe] YRE-E XA s
acetone 3 methanolel]l $-&== g 9 Qx4
Ae AFEN P G5 w5} o] 7hzk 8% W
492 \%z]ﬂolznlo] 9l z]BLxl ‘iﬁ} oL 2}3” er u}o] z‘yl%
Hel dopz Austdedl £ As9 A= F
AW B} Fxukde] t] Wo| 34 o] S Fale)
= "4 Aele Mk
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TLC chromatogram o2 *2|3l3 TLC scannerel
ofste] AHapgt 4 2 G geke Table 49}
7}

WA FAAANAE 1S TLCR #2392 o GPL#}
VPLe A tfze] 10709 spot7} vhepyt ot 2% 774wt
gl 4= ¢ledoh. & sterol esters and hydrocarbons,
triglycerides, free fatty acids, 1,3-diglycerides, free ste-
rols, 1,2-diglycerides % monoglycerides %-¢1%ith

ol & FA XA B Fo M 2 GPLz} VPL %%
25l A sterol esters-hydrocarbon°] 58.07~58.54% .
7Va} ko] & 2 = triglycerideﬂ 14.8~14.9
% FeHeich #”"OI nag SAEA Ao A
FRA LA 6709 HEoR —‘";rr/]i]?d-ﬂﬁ triglyce-
ride] 2AIR|7} 74.5% 4 s{— Agel SAslellA et
v A3 2 s 2ok A A« (Table
4), FAA FEo e TLCA A 10702] spots7h
vebgton) 4709 #Ad 5 glddew olE 4749
spotst= GPL3} VPL ®% esterified steryl glycosides,
monogalactosyl diglyceride, sterol glucoside % digalac-
tosyl diglycerideZ 4] o] % monogalactosyl diglyceride 7}
42.41~44.86% 2 717 2ol FH=d+=dl, ©] monogala-
ctosyl diglyceridex= A& ololld dFAe =& 7+
Aale FARcE 2hgdiciar A gsicp®

Mackender %% Z3}21E4l Vicia faba L& o
EA| 27| gl 4] 237 gx]ub A S monogalactosyl digl-
yceride} Digalactosyl diglyceride 5-©] membrane fra-
ction®] F QAW 2 lamellae lipide] 92%E ==&
thi shoich Feo] Byt EEA Fo GAAA
% esterified steryl glycosides, monogalactosyl digly-
ceride, sterol glucoside ¥ digalactosyl diglyceride -
47}A1 spotszt #elE o] B S Aol Aok A2 <
A4S Belou B A g A] velst 679 wl &l A
7\4%51 A skt

] A uk A 81 Kol 4= TLCAFe] 10709 spots7]' el
‘1’1-—‘4 2% 670t gl 4 2lslch o] 52 phospha-
tidic acid, phosphatidyl ethanolamine, phosphatldyl gly-
cerol, phosphatidyl serine, phosphatidyl choline %
phosphatidyl inositol24] ©]% phosphatidy! ethanal
amine®] GPLel| 4= 40.08%, VPLol A4+ 45.03% 2 7}%
wol #HwEem 2 ©}g phosphatidyl glycerole]
GPL3} VPLell A4 zt7+ 1314 2 1286% % =] 2
Aol =48-S ol ik

Mackender &2 F3}2]E-4l Vicia faba L.o] 3]
Z 4ol 41 phosphatidyl choline®} phosphatidyl glycerol
o] ) membrane®] F£ 1x|8}E 22 phosphatidyl
choline¢] envelopeol]l phosphatidyl glycerolo] lamellae
o] Fa <lAubAeleti sgirh

RL oAl )z upale TLCR §-4)3td-&
lyso-phosphatidyl cholineo] ‘jeh} B Al5el S749
e ofzk thE S Bt

=A(GPL) 2} AR (VPL) 7he] ZAwhdd 2 5
AupAY FAgEe] 2ARALRE JIATE BH £

wpast S Aol A r=100, WA el ) r=0.997
QAo 4 r=09682 Aol 4 kel 4 71 Hol7h
Aoiwd elz|kal(Table 3)oll A X442 zle]7} Ziv)

Zxuhale] AR ubARe- GLCell osfe] R-2], Akt
Awiz Table 59 e}

GPL3} VPLe A linolenic acid?} 2Fz} 62.04 2! 63.68
% 7}A w51 palmitic, linoleic, oleic % myristic acid <]

o7 dgyglon o]5E: H¥E3xiuk4ilel linolenic,
linoleic 2 oleic acid®] 3% =|¥timte g GPLeA=
77.82%, VPLell#]+= 80.33%v} =}2]3}ich.

J#tte]l Boargh AR Fell A linolenic
acid 7} 54.2%, oleic acid7} 17.0% % linoleic acid7} 15.7
%2] FAdulx veht 1 Algel sl M ehe oF7t
g JEs chehldok

Mackender S*"2& F3}21%E-ql Vicia faba L& <
2 # )| 4 linolenic acid”} chloroplast envelope$} la-
mellae % wF2|8ka F9] 63.7~82.9%\} a}Alshe F8
Aubatelefar shgdct,

el 138 Axshs FUAY ) Ay
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Table 4. Percent composition of neutral lipids, glycolipids and phospholipids from perilla leaves
Neutral lipids Glycolipids Phospholipids
Components GPL VPL Components GPL VPL Components GPL VPL
Sterol esters 58.07 5854 Esterified steryl 6.00 6.16  Phosphatidyl 40.08 45.03
& hydrocarbons glycosides ethanolamine
Unknown I 511 536 Unknown I 354 356 Unknown I 10.51 5.87
Triglycerides 14.94 14.88 Monogalactosyl 44.86 42.41  Phosphatidy! 13.14 12.86
diglyceride glycerol
Unknown II 3.22 243  Unknown II 248 2.73  Unknown II 5.51 10.56
Unknown III 494 464 Sterol glucoside 9.30 10.26  Unknown III 3.94 6.92
Free fatty acids  2.87 2.43  Unknown III 5.20 547 Phosphatidic acid 5.26 5.35
1,3-Diglycerides 3.12 342  Unknown IV 7.22 581 Phosphatidyl serine 6.83 2.20
Free sterols 263 293 Unknown V 6.33 6.16  Phosphatidyl choline 5.26 4.50
1,2-Diglycerides 1.70 1.71  Digalactosyl 13.37 15.39  Phosphatidyl 421 1.37
diglyceride inositol
Monoglycerides 340 3.66 Unknown VI 1.70 205 Unknown IV 5.26 5.34
Total 100.00  100.00 Total 100.00  100.00 Total 100.00  100.00

Table 5. Percent fatty acid composition of total lipids, neutral lipids, glycolipids and phospholipids from perilla

leaves”
GPL VPL
Fatty acids — :
TL NL GL PL TL NL GL PL

Lauric 12:0 0.39 2.50 0.86 trace 0.46 2.96 0.22 0.05
Myristic 14:0 391 14.88 0.53 0.19 4.40 14.39 0.20 0.14
Palmitic 16:0 11.71 15.22 7.95 22.37 10.35 15.16 5.20 2249
Palmitoleic 16:1 2.86 0.70 1.14 7.87 1.14 trace 0.61 7.66
Stearic 18:0 1.17 1.84 0.84 231 1.06 1.74 0.35 161
Oleic 18:1 5.78 3.35 8.04 3.06 7.29 4.12 10.84 3.59
Linoleic 18:2 10.00 9.73 547 22.58 9.36 841 298 25.39
Linolenic 18:3 62.04 42.22 74.64 39.12 63.68 43.23 79.36 36.40
Arachidic 20:0 0.93 1.72 0.09 1.99 0.58 1.37 0.03 1.65
Behenic 22:0 0.59 3.83 0.14 0.20 0.79 3.98 trace 0.07
Erucic 22:1 trace trace 0.15 trace trace trace 0.13 024
Tricosanoic 23:0 trace trace trace trace trace trace trace 0.17
Lignoceric 24:0 0.62 4.01 0.15 031 0.89 4.64 0.08 0.54

TSFA? 19.32 44.00 10.56 27.37 18.53 44.24 6.08 26.72

TUFA? 80.68 56.00 89.44 72.63 81.47 55.76 93.92 73.28

UTL: total lipid, NL: neutral lipid, GL: glycolipid, PL:
®TS.F.A.: Total saturated fatty acids
HTUF.A.: Total unsaturated fatty acids

S B linolenic acid”} GPLFJ— VPLol| A4 zh7zk 42.22,
43.23% 2 7} wo) d4-¥gd i 2 o} palmitic?} my-
ristic acid®] $=o]ith

Z\upAe] Hubs x| she A Auab 24
u] 2 ¥ linolenic acid7} GPL3} VPLoll A 7+7}+ 74.64%,
79.36% 2 7V =& geks ®oli, I the oleic, pal-
mitic acid®) Folgith. PR A My FAYAE &
Z3bxuk4te] gekulz} GPL3F VPLelA 7h7t 89.44%,
93.920% 2 &) Z=Ad 2 ubolr} ol x| uFAlo| wlsf &3] EA
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68.80% % 713 we
7 selglek.

a1z H} A of] 4] = linolenic acid #eFe] GPL¥} VPLe| A]
zk7} 39.12%9} 36.40%% 7HAE E9kem 1 t}-g-¢] lino-
leic acide} palmitic acid”} 22.37~25.39%2] H$ = ¥l
53 kg Bolch

Pearcy(24) & ™o}F32] Atriplex Lentiformis wats
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acid7}F 254+ 15%2 7b4 ol gfsicial dto] £ A
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Table 6. The similarity of fatty acid composition bet-
ween total lipid and lipid fractions of GPL and VPL

GPL VPL
TL NL GL PL TL NL GL PL

— 0.948 0.992 0.876 0.999 0.952 0.984 0.837
0.917 0.850 0.946 0.999 0.901 0.816
0.821 0.906 0.926 0.998 0.775
0.857 0.838 0.788 0.996
0.952 0.989 0.817
0.912 0.800
0.740

GPL TL
NL

VPL -

1o} Aah FAFAE S r=0999% FA
AR e r=09988 A WA} fApsh}
=0.996° 2 7tasiedch ek 2 o
7} ole] Ao g o 53] Al
}£°ﬂ 1}°1 A%E}
],] AR 2~
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Py
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Q| Ak} el
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EAU(VPL) S A8Z 3lo] o529 7
245 v ZAsch FAuA e
oA 4= 524%, VPLol A& 5.02% 2 F A8 7}01] 1}017]»
7ol glsich. FAAS SAAYAL 34.67~36.36%,
G2 A2 49.06~50.94%, 1 A HFA-& 14.39~ 14.58% &
Fg5e] VPLo A= ZA=|ut2s elz|ubdo] GPLo
Az BRIl ozt =4 gaEdc

FAAAAle] F9 A& sterol ester-hychocarbons
(568.07~58.54%) 7} triglyceride(14.9%) 9] o= =]uFAl
ol 4= monogalactosyl diglyceride(42.4~44.9%) diga-
lactosyl diglyceride(13.4~154%) 357 283l Q 2|u}al
ol A4} phosphatidyl ethanolamine(40.1~45.0%) <]} 2.
v olE & GPL3 VPL7H f-2#al o]zt ¢l
rh. GPL3} VPLZYel| A R-2 FAAA
(r=1.00), =2AA(r=0.997)
0.968)2 o8 Zisgdch %A
il 74 FRAYARE FA9A
acid(62~64%), palmitic(10~12%) linoleic acid(9~10
%) A3, FAAA A= linolenic acid(42.2~43.2%),
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HFA ol &= linolenic acid(74.6~79.4%), oleic acid(8.0~
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lenic acid(36.4~39.1%), linoleic acid(22.6~25.4%),
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