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Abstract

This experiment was purposed to examine the natures of lipids in Platycodon glaucum root,

one of the well-known vegetable food stuffs in Korea.

The results on the lipids obfained as forms of esters of glycerol or sterol and their derivatives

by the methods of T. L. C and G. C are summarized as follows.

1. The nature of lipids was shown as a yellow-brownish color, a little viscosity and the cha-

racteristic odor of Platycodon glaucum.

2. In case of the neutral lipid part, it was composed with the ratio of T. G 77.3%, D. G 4.9
%, M. G4.0%, S. E 87%, F.F. A 25%, and S 2.4%.

3. Considering the composition of fatty acids in T. G, the amount of saturated fatty acids
was about 52.0%, and that of unsaturated about 14.0%. And the principal fatty acid of
T. G remained primarily as palmitic acid and stearic acid.
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Fig. 1. Procedure for separation and
extraction of neutral lipids in
root of Platycodon glaucum N.
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Table 1. Absorbance at the wave length
350 mge for the standard solution
quantities treated, microgram
glycerides
50 100 150 200
T. G 0.124 | 0.206 | 0.317 | 0.385
D G 0.078 | 0.212 0.311 | 0.398
M. G 0.121 | 0.210 0.293 | 0.390
E.F. A 0.064 | 0.129 0.245 | 0.341
S 0.117 | 0.199 0.311 | 0.406
S. E 0.106 | 0.190 0.278 | 0.390
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Table 2. Optical density of T. G

sample
quantity | Bi | 507 | 1007 | 1507 | 2007
absorbance
1 0.89 | 0.75 | 0.71 | 0.59 | 0.51
2 0.89 | 0.79 | 0.68 | 0.58| 0.54
3 0.89 | 0.72 | 0.68 | 0.54 | 0.52
4 0.85 ] 0.75 | 0.64 | 0.52 ] 0.44
5 0.89 | -0.78 | 0.68 | 0.60 | 0.49
average 0.88 1 0.76 | 0.68 | 0.57 | 0.50
Bl - average 0.12 1 0.21 | 0.32] 0.39
) G. C.
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Table 3. Statistical treatments for the
relation between, concentration
of T. G and optical absorbance,
by the square —mean test.

concen- absor-
tration bance
x y x oy ’ x*

50 0.12 6.21 2, 500
100 0.21 20. 60 10, 000
150 0.32 47. 49 22,500
200 0. 38 76. 92 40, 000

2x=500] 33=1.03 | Txy=151.22| x*=75,000
x=125 y=0.26

O % : absolute methanol (abs. met. & BE):
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o fERA o
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& ampoule 2 9bEo] 2.5 M methylation A7l 14
WSt dist-H,0& metch. 3 ~ 4 [ pet. etherz
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Column : ethylene glycol succinate polyester 10
" %, 100~120 mesh
Glass column length : 2m
Attenuation : 10> x 8
Temperature condition :
Inject temp. : 260°C
Detector temp. : 210°C

.Carrier gas flow rate: N, gas 20m//min ,

column temp. 180°C
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H, gas 25m//min; air gas 500m//min

Chart speed : 10 mm/min '
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Fig. 2. The ratio was culculated .by peak area
integration methos of chromatogram.
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Table 4. Determination of T. G of
Platycodon glaucum.

_sample

quantity 10 ! 15¢1

B, 81.8r Bl 122.7r

asorbance

1 0.80' 0.68 0. 80 0. 61

2 0.68 0. 65

3 0.70 0.63
average 0. 80 0.69 0 80 0. 63

Bl -average 0.11 “0.17
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Fig. 3. Calibration curve of T. G(350mg)

T.G o HEMK y=0002x—00080 ota}, &
107(81.8 #g) F T.G 9 B& k314 61lpg, = R
¥ 15p1(122.7ug) Hel T.G 9 BL 89.5ug0]Z,
% neutral lipid (N. L 2 3o ad33+= T.G 9
percentage + 61/81.8 X 100=74.6%, 89.5/122,7X
100=72.9%, watx platwodon glaucume) N. L
o] T. G7F 80% W+ &&=l octe B2 FHE
a3t ol sl

2) S.Eo &g

T. G o] £ S.E gB& £5% 139 4

Table 5. Determination of S. E of
Platycodon glaucum.

sample
quantity 100 ! 150 ¢!
Bl 818r Bl 1227r
absorbance
1 0.979| 0.850 ! 0.980% 0.789
2 0. 820 0.795
3 0. 839 0.795
average 0.979| 0.836 [0.980¢ 0.793
Bl -average 0.143 0.187
0.5
Fu 0.4 Y=0.002x +0.008
=
2 0. BF
® 0.2k ,
0.1} 2
1 { | 1
0 50 100 150 200t
concentration

Fig. 4. Calibration curve of S. E (350 mg)

s} 7}, S. E¢ EMR y=0.002 x—0.009 0l w}z}
HE 10047(818ug) #1 S. E9 B 9Bugoln, %
N. Lo} sitslE S. E9} percentage: 71.5/818 X
100=8.7%, 98/1227 X 100 =8.0% °l= ==}A pla-
tycodon glaucum 2] N.L Z S.E %+ 8.35+0.35
2 T.Gol tbspd e #olvt 2 2&e T. G o&
o2 Wkt

(3)D. G2 &

2L 242 D. GE o HRE K6 Y 27
55} 2t D. Gl MEMK y=0.002x 052} A
15027(1269¢g) H D. G9 && K3td 63ug, = R

Table 6. Determination of D. G of
Platycodon glaucum.

sarhple .
quantity 150p 2001
Bl 1329r Bl 1772r
absorbance
1 0.985| 0.865 10.972| 0.812
2 0.870 0.825
3 0.842 0. 848
average 0.985| 0.859 {0.972| 0.828
Bl - average 0.126 0.144
0.5t
(5]
§ 0.4 Y=0.002x
< o0.3b
2
< 0.2
0.1F <
I 1 ! i
0 50 100 150 2001
congentration

Fig. 5. Calibration curve of D. G (350 mu)

H 200 £0(16924g) F D. G BL 92pg0]2 2 N.
L #19 D, G& 63/1269 X 100=5.0%, 72/1692 X
100=4.37% 24 #EWo2 D. Go 48 4.65+
0.35% ol o|FA hAFAN2A D. G7t £ F
e Aoz AR,

4) M. G 28

M. GE& 7id #5E £7 4% 2% 63

M. G9 BEM y=0.002x+0.004014 Fk 150
pl(1269pg) b M. G} B2 Kol 52pug, = AP
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Table 7. Determination of M. G of
Platyeodon glaucum.

- sample
quantity | g 150 Bl 2001
ahsorbance ; 1269r 1692r
1 0.974| 0.870 [0.969] 0.821
2 0.875 0. 842
3 0. 852 0.839
average 0.974( 0.866 |0.969( 0.833
Bl -average 0. 108 0.136
0.5+
é 0.41
g Y=0. 002 x —0. 009
2 0.3¢
w0
S 0.2¢
0.1}
J

L
0 50 100 150 200t
concentration

Fig. 6. Calibration curve of M. G (350 mu)

20041(1629 p#g) FollE 66 pgel 2 N. L Hiojl= 52
/1269 % 100 = 4.1, 66/1692 X 100 = 3.9% 7t T +&
Aolch olHAN. L H M. G+ 4.0£0.1% 24
D. Gol 2 g&o) vls3lgrh

(6)Se &8

St %839 29 73 Fch

Table 8. Determination of S of
Platycodon glaucum.

0.5
[
£ 0.4 Y=0.002x-+0.004
'E 0 3 -
2 0.
L
© 0.2+
[ ]
0.1
1 L. - 1
0 50 100 150 200r
concentration

Fig. 7. Calibration curve of S (350 mg)

=2.7%0°|xZ, N.L the] S& 2.3+0.4% 24 =&
BE 7Bz sl

6) F. F. A9 &8

F.F. Ad o8¢ %99 2 8% #Zch  F.
F. A HE# v=0.002x —0.0050] =2} 3H 180
p#1(2635.2 pg) O BE K34 S5xg, = BE 200
»1(2808 pg) ol T7pug2 A 2 N. Lol 3A33e

Table 9. Determination of F. F. A of
Platycodon glaucum.

sample
quantity | py 180 ¢! Bl 200 ¢!
: 2635.2r | 2808r
absorbance . :
1 0.965| 0.860 [0.965 0.797
2 0. 863 I 0.818.
3 0. 863 0.802
average 0.965| 0.862 | 0.965|  0.806
Bl- average 0.103 0. 159

S BEM yv=0.002x 4 0,008 A i 180
#i(2635.2pg) 1 S8 &L 75.5pg0l2 2 N. L 5
o} S71 47.5/2635.5 X 100 =1. 9% ,75.5/2808 X100

sample

quantity | g | _180pl | o | 200p]

2635.2r 28081

absorbance s :

1 0.975( 0.925 10.975( 0.865

2 0.915 0. 881

3 0.920 0.880

average 0.975 0.920 |0.975| 0.876

Bl-average 0. 055 0. 099

0.5¢

L Y=0.002x —0.055

absorbance
SRS ..
D QI

-~

‘] - wirde
150 2001
concentration

(=]
g ]
g

Fig. 8. Calibration curve of F. F. A (350 mu)

F. F. A9 % & 55/2635.2 X 100=2.1% % 77/2808
x100=2.7% = F# 2.4+0.3% °lc}. ol F. F. A

= Ss o] H. L BRRSH 713 AA fFEdha 9l

et
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0.4F -

i © - FFA 2.5+0.3

o © S 24104

0.2+ o " © DG 4.9+0.35

MG 4.0+0.1
[ © origin (PL)
standard " Platycodon  glaucum

Fig. 9. Distribution and determination of
N. L in Platycodon glaucum by

T. L. C.

Table 10. Comparison of percentage of
each lipid fraction, T. G, S. E,
D.G M.G, S and F. F. A,

quantities (%)

73.75/95.45x100=77.3 %
8.35/95.45%x100=8.7 %
4.65/95.45x100=4.9 %
4.0/95.45%100=4.0 %
S 2.3/95.45x100=2.4 %
2.4/95.45X100=2.5%

TR
OOmO l"‘

A ¥y N.L £H5L T.G 7t ¥ 77.3%2A 7}
4 W™ 2 ttgo] S- E aul 2w D. G, M
G F.F. A,S 5& 2 & "¥ A=k

2. (1) IEiEee) sb7

}R) platycodon glaucum 9] T. G, S. E 9 fg
g MRS w7 Hsted A RERES chro-
matogram & 2% 10, 11, 128} 2t = RN
2] chromatogramol] ¢Js] k3§ log Rt or equiva-
lent chain length (LT E.C. L & #%%)2| graph &
28 13, 14 &R

@T G

T. L.C Plateo]# Methyl ester{t.3 #-& @3

Ci12:0
Cl14:0
C16:0
Cl4:1
C16:1

\

N J
Fig. 10. Gas chromatogram of methyl ester
of standard fatty acid (J-103)

m T C16:0

C18:0
Cl18:1

C18:2

C18:3

Uy

Fig. 11. Gas chromatogram of methyl ester
of standard fatty acid (J-108)

C18:3
C20:0

C22:1

C22:0

Fig. 12. Gas chromatogram of methyl ester
of standard fatty acid (J-107)
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BEERE

- chloroform B Z 5o G.C 47T HR= log Rt
a3 159 2,

1.5

Table 11. E. C. L or log Rt of
standard sample

standard Rt (cm) log Rt E.C.L
'12:0 1. 00 0 12.0
14:0 1.90 0.2788 14.1
16:0 3.3 0.5250 16.0
18:0 5.90 0.7709 17.9
20:0 11. 05 1.0433 19.7 0.1 . . , . .
22:0 20. 50 1.3118 22.0 14:1 16:1 18:1 20:1 22:1 24:1
24:0 38.30 1.5832 24.0 carbon No
Fig. 14. Relation between log Rt and
carbon number of fatty acid.
log Rt ’
}-g Table 13. Composition of fatty acid of T. G
T extracted from Platycodon glaucum
by G. L. C
1.0 peak retention fatty - platycodon
No. time/min. acid, C. No. fatty acid, %
1. 1.00 C12:0 lauric acid —
05 2. 1.90 C1l4: 0 myristic acid 3.1
3. 2.45 Cl4:1 0.8
0.3 4. . 2.90  — 1.3
oar 5. '3.35 Cl6: 0 palmitic acid 39.3
L L I ' ' ' 6. - 3.95 Cl6:1 5.0
o160 18020 2 A 7. 445  — 1.8
carbog No 8. 505 — 7.2
Fig. 13. Relation between log Rt and S 5.90 C18:0 ste%tric acid: 9'6:
. L0. 6.80 C18:1 oleic acid 2.4
carbon number of fatty acid 1. 8.80 C18:2 linoleic acid 2.7
2. 10.50 —- 4.6
Table 12. E. C. L or log Rt of 13. 11.05  €20: 0 S
standard sample 14. 11.80 C18 : 3 linolenic acid 3.1
15. 12,10 C20:1 —
standard | Rt(cm) log Rt E.C.L 16. 12.80  — 2.4
. . 17 14.15 —= 1.6
14:1 2.;4’5 0. 3892 14. 00 18 19. 00 . 44
16:1 3.95 0. 5966 1575 19 20.50 - C22:0 behenic acid —
18:1 6. 80 0.8325 17. 60 20 29.55  C22:1 -
20:1 12.10 1.0828 19.55 21 26.10 . 10.8
22:1 22.55 1.3532 21.50 22. 39.30 C24: 0 lignoceric acid —
24 :1 41. 40 1.6170 24.00 23. 41. 40 C24:1 —

1

'
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C16:0

01
c1g:2 C18:3

y

Fig. 15. Gas chromatogram of methyl ester

of total fatty acid in Platycodon
glaucum.

®= 28 15904 By wie} o] T. G FRHL
palmitic acide]z 2 o}3-2 stearic acid 24 Faf
BB o AR ERS 458 wol T o
A o Y el Hecd =Y Y ER s R
Wi QJFE o § EkZF FEol) iAo

(3) S. E < JRiE 54

S.Ex T. Goll k3 = &85 % A= T.
L. ColA #itigt R#Z methyl ester fhsle] G.
Cz srsl nokovt Eiigs L% BRI o
29 BpEd BEE dA E8gch

w &

1. Platycodon glaucum oA e MIBHS ¥4
ol Yx =apx g FA(F))E A HREHE
o] =,

2. Platycodon glaucum®] N.L& T. G 7}. 77.3%
2 EHFe palmitic acid, Rt 26.19 s
stearic acid 3] A# 2 = o] FA| swHIER ARl &
AR e cts 9538 B2 Aol Kol skl
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