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Analysis of the Lipid Components in Chestnut

(Castanea crenata)

1. Lipid and Fatty Acid Composition of Neutral Lipid,
Glycolipid and Phospholipid.

Chong-Ouk Rhee, Eun-Seun Kim '‘and Dong-Youn Kim

Department of Food Science and Technology, College of Agriculture,

Chon-nam National University, Kwang-ju, Korea.

Abstract

The lipid and fatty acid compositions of neutral lipid, glycolipid and phospholipid
were identified and quantified by thin-layer chromatography and gas chromatography.

Main constituents of the neutral lipid were triglyceride, free sterol and esterified
sterol in the free lipid, and free fatty acid and monoglyceride in the bound lipid. In
the outer part, there existed 25.7% triglyceride in the free lipid and it was not nearly
found in the bound lipid. Main constitutents of the glycolipid were digalactosyl digly-
ceride and esterified steryl glycoside in the free lipid, and digalactosy! diglyceride in
the bound lipid. Free lipid didn’t contain trigalactosy! diglyceride but bound lipid con-
tained 2.0% of it. Main constituents of the phospholipid were lysophosphatidyl choline,
phosphatidyl inositol;, phosphatidyl choline, phosphatidy] glycerol and phosphatidyl etha-
nolamine in the free lipid, and phosphatidyl choline and phosophatidy! inositol in the
bound lipid. The predominant fatty acids of three fractions, neutral lipid, glycolipid
.and phospholipid showed almost the same pattern as that of the total free and bound
lipids. The content of palmitic acid was relatively higher in the polar lipids(glyco and
phospholipid). Therefore, saturated fatty acid ratio of polar lipid was higher than that
-.of neutral lipid. Bound lipid contained more saturated fatty acids as compared with the

Afree lipid.



WP B G5 552675 (1983)

WDl A HAEE de BEe SRR AR
Bz vy f8 ¥ A2¢AAE FF} 1E
%9 BpEMARE Bx3gr).

FEIREE dabd oz ghiEmEEd T4 ALF
2 el sbA wor =d F83d AEIEE
gepetn glon FRAS QXA E AHHEAA
Azeg 53 AAAE ¥ BE s Tad
LB 75 E}%‘} girh. Lyonss? & mi-
tochondriaffiie] 3 l AAAe THIFT NS
89 %) A L%ﬂ EEpgEE 4 Hulo]
A& Aolztx A4y evl #HLY B2 24k
ol wmom m.prt &5 KTFete] B 2
E=7b A = of Bﬁgl WEE, Tk ZA I
Zgl5 De Giers? s #lgHe T

5l = #ﬂiﬁ@ﬂﬁi«l UsHEESY U3

2 Budtgen RiFEYE A3 A2

4 A5 A Agdol FFE F5A B
B8] FA AWAE FERE}

m
o
e
30 o gL

i o L @ o o
o
X,
o,

oX,
X,
N,
pi
-4
o
N
=
Y
23
2,

aebd A5 w2 JEY AEY 24 o
T4 Ao r T4, FAA W dAAY T
AR FAAGAS 4 smstn 2 ASE
H 51},

1. HEM=
MY T4 A

wlo

ALgeh g .

2. Alziuped

(1) BERIEES ME 2 €&
lumned] o}s] H=5 4 z]@,
o 7 4 x& L thin-layer chromatography®?
Hom e Fargrt.

Z TLC plate(20X20cm) = Silicagel G2 0. 25
mme] %E£ d8 = 110°Cel A 147k &4 3
A7 AL St 4K B 42 E
Petroleum etherdiethyl ether-acetic acid (90 : 10 :
L V/V)uio, gz

: Silicic acid co-
344 2 943

4 & Chloroform-methanol-wa-

ter(65:25:4, V/V)I, Chloroform-

aceton-methanol-acetic acid-water(6.5:2:1:1:

944 &

0.3, V/V)¥& A-g38}of 20°Co] A ER —RILH
of o& Reldtg.on BEaHEe 40% FA H
29E 278 AL AR A F
532, 20% perchloric acide] 9l8] I AAY FH
5 itz gL 2A0z AAAA AA ZEE
94 sz)l\- %‘ ]‘.»] Rf71.7,11,12,13,14y15)0 Hl _17_'3]—0'-1
74 FARAE 54 g a¥x Exz

3z] 4 & a-naphtol'®, anthrone test'¥ 4l Lieber-
o] &3te] A Ehelshyls
glRale] &9 of ¥-& Dittmer-Lesters] ¥ 2 4
A Zelstgle

mann-Burchard!? 4F-2-&

=38} 9] x]2 9] aminoy| & ninhydrin

A e¥®g - Choliner] & Dragendorff] @¥2©& 2] 4]
stel ool o}
ols} 7ol TLCo| Sfale] 47 Tadd # T4

A2 9] #2kL Shimadzu dual-wave length TLC-

densitometer& A}838}¢] TLC platedte] =4&

Ttz 74 Ad ZEEY THS A4 A =
1% o] &3te] o g A4kslgdes o

=] _%7;1—?: Table 13} v},

gAgae RE 9 TR T4AL,

ﬂ@ﬂ}@%%ﬂ4~ﬂ%&ﬂ+@

1. iR Eel X U S8
E Ao A we EEEIRES SaE
o) eSS TLCz 223 Chromatogramg-

Fig. 19} Zod oA & FAE ¥ TEY HRe
Table 29} Zth. & NREA oA HF BE
9 s A2y AfdE 1,2-DG, 1,3-DG, FS,

Table 1. Instrument and operating conditions of
TLC densitometer

Instrument Shimadzu dual-wave length
TLC scanner

wavelength 400nm

Slit : Height : 1.25mm
Width : 1.25mm

Scan speed 100mm/min

Scanning method Reflection, zig-zag by single
wave length

Chart speed lOOmm/ﬁnin
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Pig. 1. Thin layer chromatogram of neutral
lipids in chestnut
Solvent system: petroleum ether-diethyl
ether-acetic acid (90:10:1, v/v)
1. MG: monoglyceride, 2. 1,2~DG : 1, 2-diglyce-
ride, 1, 3-DG : 1, 3-diglyceride, 3. FS: Free sterol,
4. FFA: free fatty acid, 5. TG: trglyceride,
6. ES: esterified sterol, 7. Free lipid of inner
part 8. Bound lipid of inner part 9. Free lipid
of outer part 10. Bound lipid of outer part
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Table 2. Composition of neutral lipids in chestnut

ot FER
MG ¥ FHaH gz
A9 TARE F
skgkent B
= Epe A
a4 Fof MG/N%O} % z]’é‘% 1.3%011 7 &3
£ Zol #F,
910% o] gl 3 4ol
SRR At Aol siE A o ol TH kY A
s e fHiEEe 3her
G} H+ 41.8% = A
g ESyt 16~17% 24 1 & +2
PEERCE
Gsl FFA7F 57 30% do=
28t TGE 4.5%0) E38kg o
A1 B lipased] 9 3le] Glycerol
s e} glycerol& kAL 3
ol &
acetate unitz® 2o =

»

R NP s 1A m[o

(unit : %)

meufral - nMCo 1L,2-DG 1,3-DG FS FFA TG ES
part lipid pa o I,
lvariety | TL NL TL NL TL NL TL NL TL NL TL NL TL NL
Eungi —~ — 3.0 80 3.3 89 7.018.8 6.8 18.1 11.6 31.0 5.6 15.1
free | Nokjo — — 3.2 7.0 4.7 10.4 5.5 12.1 0.5 1.0 24.053.1 7.4 16.4
lipid | Sangpi | 1.3 3.8 1.3 3.5 1.5 4.2 7.521.0 3.0 8.4 14.8 41.3 6.4 17.8
average} 0.5 1.3 2.4 6.2 3.1 7.8 6.817.3 3.6 9.2 16.5 41.8 6.5 16.4
inner Eungi 1.3 3.7 0.612.5 0.3 6.3 — — 1.943.2 — — 0.4 9.1
bound | Nokjo 1.0 40.2 0.3 12.3 0.2 82 -— — 0.311.7 0.1 3.7 0.6 23.8
lipid Sangpi 1.0 19.4 0.3 6.7 0.3 6.2 0.8 15.4 2.0 39.3 0.5 9.7 .2 3.3
average) 1.230.1 0.410.5 0.3 6.9 0.2 5.1 1.331.4 0.2 4.5 0.5 12.0

total ] 1.7 2.8 3.4 7.0 4.9 16.7 .0
Eungi — — 4.1 7.1 5.5 9.5 8.8 15.212.3 21.€ 22.0 38.1 4.8 8.4
free Nokjo — — 2.4 4.3 4.8 8.5 4.8 8.6 0.8 1.4 36.4 64.8 7.0 12.4
lipid | sangpi —~ — 3.0 5.4 6.2 11.1 15.4 27.5 6.3 11.3 18.7 3.4 .3 11.3
average| 0 0 3.2 5.6 55 9.7 9.717.1 6.4 11.3 25.7 45.4 6.1 10.7
outer Eungi 0.5 27.8 0.1 7.7 0.315.5 — — 0.841.7 — — 0.1 7.
bound | Nokjo 1.7 42.8 0.3 8.3 0.7 16.6 0.7 4.7 0.512.1 — — 0.6 15.6
lipid Sengpi | 0.3 16.2 0.1 8.3 0.210.9 0.320.7 0.426.7 0.1 4.7 0.2 12.4
average | 0.7 28.9 0.2 8.1 0.4 14.3 0.2 85 0.6 26.8 0 1.6 0.3 11.8

total 0.7 3.4 5.9 9.9 7.0 25.7 !

% TL: total lipids, NL: neutral lipids
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Fig. 2. Thin Layer chromatogram of glycolipids
in chestnut
Solvent system: chloroform-methanol-wa-
ter (65:25:4, v/v)
1. TGD: trigalactosyl diglyceride, 2. SQD: su-
Iphoquinovosyl diglyceride, 3. DGO: digalactosyl
diglyceride, 4. MGD: monogalactosyl diglyceride,
5. ESG: esterified steryl glycoside, 6, Free lipid
of inner part 7. Bound lipid of inner part 8. Free
lipid of outer part 9. Bound lipid of outer part
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Table 3. Composition of glycolipds in chestnut .
(unit : %)
glyﬁgi 4 TGD SQD  DGD SG MGD  ESG Unknown
part lipld —_— —
P . TL GL TN GL TN GL TL GL TL GL TL GL
variety
Eungi 0.4 1.4 2.610.3 85335 3.312.9 3.6 14.2 6.6 25.8 0.5 1.9
free Nokjo 0.4 2.1 0.9 5.0 6.336.4 2.313.2 2.313.2 4.727.3 0.5 2.8
lipid Sangpi 0.4 1.6 2.510.8 7.331.1 3.313.9 3.013.0 6.427.4 0.5 21
average | 0.4 1.7 1.9 87 7.4337 29133 3.0135 59268 0.5 2.3
inner Eungt 1.2 7.4 '1.91L.5 6.539.1 1.4 81 24145 1.5 88 1.810.8
bound | Nokjo 2.716.2 1.710.0 58348 1.4 84 0.9 53 25148 1.810.6
lipid Sangpi 2.0 1.3 3.217.9 56319 1.6 89 1.2 69 20113 211L8&
average ; 2.011.6 22131 60353 1.4 85 1.5 89 2.011.6 1.911.0
total 2.4 4.1 13.4 4.3 4.5 7.9 2.4
Eungi 0.2 1.3 1.5 87 6.13.1 2.716.0 1.6 9.4 45267 03 1.7
free Nokjo 0.3 1.5 1.910.5 7.7 42.1 2.2120 2.312.8 3.6 19.5 0.3 L&
lipid Sangpi 0.4 1.6 2.8 10.310.4 380 3.4 12.4 3.011.0 6.8248 0.5 L&
average i 0.3 1.5 2.0 9.8 81387 28135 2.311.0 50237 0.4 1.7
outer Eungi 1.010.1 1.4 14.4 3.435.9 0.7 7.7 1.010.1 1..010.5 1.11L5
bound | Nokjo 0.910.2 1.4 15.4 2.5287 1.011.7 0.8 86 1.315.4 0.9 9.9
lipid Sangpi 0.6 12.9 0.7 153 1.530.3 0.4 91 0511.2 0.6 1.8 0.5 9.4
average 0.911.1 1.2150 2.43l.6 0.7 9.5 0.8 10.0 1.0 12.6 0.8 10.3
total 1.2 3.2 10.5 3.5 3.1 6.0 1.2
% TL: total lipids, GL: glycolipids
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Fig. 3. Thin layer chromatogram of phospholipids

in chestnut .

Solvent system:chloroform-aceton-metha-

nol-acetic acid-water (6. 5:2:1:1:0.3, v/v)
1. LPC: lyso-phosphatidyl choline, 2. PI: pho-
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FEg 8hA
ESG7} 33.7%,

°C: Iyso 2 2% s dedd dad 2942 S
sphatidyl 1n051toll, 3. PC: phosphatidyl choline, = DGD7} 35.3%2 1A e AL GEENE
4. PG: phosphatidyl glycerol, 5. PE: phospha- Yo e Lo o
tidyl ethanolamine, 6. Free lipid of inner part s & Aol v A sl B 10% A
7. Bound lipid of inner part 8. Free lipid of o 24 ESGﬂ' feElA 2R 53 AL Hale]
outer part 9. Bound lipid of outer part TGD7} 11.6% 24 -2 AA 9 74 oj4 HFH
Table 4. Composition of phospholipids in chestnut
(unit : %)
phospho 1 pe PI PC PG PE  ratio of
part lipid 1P
variety TL PL TL PL TL PL TL PL TL ©PL PC/PE
‘ Eungi 2.1 25.5 .2 14.6 2.2 26.4 1.2 14. 1.6 19.1 1.38
free Nokjo 1.0 17.1 0.6 9. 1.7 29.3 1 24. 1. 19.5 1. 50
lipid | Sangpi 0.8 1.5 21.6 2.2 331 1.7 26 0. 7 4.30
average 1.2 180 1.1 15.3 2.0 29.6 1.5 21.7 1.1 15.4
inner | Eungi 0.8 10.1 2.1 26.7 25 320 1.6 20.8 0.8 10.4 3.08
bound | Nokjo 0.6 51 4.1 32.3 51 40.4 1.5 12.1 1.3 10.1 4. 00
lipid | Sangpi 15.7 5 3.0 42 37.2 1.1 99 07 63 600
average 1.1 10.3 3.2 30.0 3.8 36.5 1.4 14.3 0.9 8.9
total ; 2.4 4.3 5.8 2.9 2.1
1.2 229 1.1 21.4 1 186 0.8 14.3 1 22.9
free Nokjo .4 7.0 2.0 34.8 1. 30.7 1 186 O 9.0
lipid Sangpi 0.8 11.2 1.7 25.0 1.4 20.7 1.6 24.1 1 19.0
average | 0.8 13.7 1.6 27.1 1.4 233 1.2 20.3 1.0 17.0
outer Eungi 0.8 9.2 3.6 42.4 3.2 369 0.5 6.0 .5 5.4
bound | Nokjo 0.4 5.9 36.9 2.0 29.2 1.4 19.9 .6 8.1
lipid Sangpi 24.0 1 43.4 0.3 8 0.5 16.6 .3 8.0
average “ 0.7 13.0 2.6 40.8 1.6 24.7 0.9 14.2 0.5 7.2
total . L5 4.1 3.0 21 L5
% TL: total lipids, PL: phospholipids
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5. Fatty acid composition of neutral lipid in chestnuts

(relative weight percent)

fatty acid 'fﬁ
part lipid 14:0 14:1 16:0 16:1 18:9 18:1 18:2 18:3 22:9 Sat. Unsat.
o Jvariety ] . .
Eungi .6 — 17.0 1.3 0.9 9.3 51.4 180 0.5 19.0 81.0
free Nokjo .4 — 128 0.9 0.9 9.2 47.1 283 0.4 14.5 85.5
lipid Sangpi 6 — 155 1 2.0 11.1 49.5 193 0.7 18.8 8l1.2
_ average ‘ 0.5 0 151 1.2 1.3 9.9 49.3 222 0.5 17.4 826
mner
Eungi 0.9 3.1 16.4 0.5 3.5 10.5 47.1 17.8 0.2 21.0 79.0
bound Nokjo 0.8 3.4 163 0.6 4.2 7.7 51.4 15.4 0.2 2.5 785
lipid Sangpi 0.7 4.7 191 O 6. .7 36.7 22.6 0.8 27.5 72.5
average ! 0.8 3.7 17.3 0.6 4.9 86 451 186 0.4 23.3 76.7
Eungi 0 0.7 106 0.7 1.1 84 60.3 17.5 0.3 12.4 87.6
free Nokjo 0. 0.3 1.3 0.5 0.6 9.1 621 154 0.3 126 87.4
lipid Sangpi 0. tr 15.5 7 0.9 89 589 14.3 0.2 17.1 82.9
average J‘ 0.4 0.3 1225 0.6 0.9 88 60.4 15.7 0.3 140 86.0
outer
Eungi 0. 6.3 8. 0.3 7.9 7.1 39.8 29.9 — 16.5 83.
bound Nokjo 0. 4.4 10.5 0.3 81 7.8 43.2 25.3 — 19.0 8I.
lipid Sangpi 0. 4.2 187 0.5 6.5 80 46.2 150 — 260 74
average “ 0.6 50 1224 0.4 7.5 7.6 43.1 234 0 20.5 79.5
Table 6. Fatty acid composition of glycolipid in chestnuts
(relative weight percent)
- - fatty acid| - o
part lipid 14:0 14:1 16:0 16:1 18:0 18:1 18:2 18:3 22:0 Sat. Unsat.
. ivariety . _
Eungi 0.8 0.6 223 0.5 1.0 7.9 488 17.6 0.5 24.6 75.4
free Nokjo 1.3 0.7 2.3 0.6 1.1 83 49.0 120 0.6 20.3 70.7
lipid Sangpi 0.5 0.1 359 0.8 1.8 6.4 384 1221 1.0 39.2 60.8
. average { 0.9 0.5 282 0.6 1.3 85 454 13.9 0.7 3.0 69.0
inner
Eungi 0.5 tr 349 0. 0. 7.4 358 199 0.3 36.5 63.5
bound Nokjo 0.3 tr 3.3 O 0. 7.2 44.2 15.5 0.2 32.5 67.5
lipid Sangpi 0.2 0.4 36.0 1. 82 389 146 0.6 381 61.9
average j 0.3 0.1 341 0.5 0.9 7.6 39.6 16.6 0.4 357 64.3
Eungi 0.1 0.2 20.6 0.4 7.1 53.7 16.5 0.4 22.0 78.0
free Nokjo 0.3 tr 224 0.1 6.2 59.4 10.3 0.3 23.9 76.1
lipid Sangpi 0.2 tr 327 0.3 7.7 46.8 11. 0.6 34.5 65.5
average 0.2 0.1 2.2 03 1.0 7.0 53.3 12.3 0.4 26.8 73.2
outer {__ 1
Eungi 0.1 tr 177 0.3 0.9 6.3 56.5 17.9 0.2 189 8I.1
bound‘ Nokjo 0.2 tr 21.0 tr 0.6 6.1 587 13.2 0.2 22.0 78.0
lipid | Sangpi 0. 0.1 245 0.2 0.9 6.6 532 13.1 0.9 26.6 73.4
! average | 0.2 0 2.0 0.2 0.8 6.3 561 147 0.4 224 77.6
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Table 7. Fatty acid composition of phospholipid in chestnuts
(relative weight percent)
. fatty acid
part lipid 14:0 14:1 16:0 16:1 18:0 18:1 18:2 18:3 22:0 Sat. Unsat.
variety
Eungi 0.2 0.3 30.5 04 1.4 9.8 46.2 9.9 1.3 33.4 66.6
free Nokjo 0.4 0.6 24.5 0.5 1.5 10.2 5.3 10.1 0.9 27.3 72.7
lipid Sangpi 0.6 0.7 2.9 0.2 1.0 3.8 555 12.1 0.5 29.0 71.0
. average 0.4 0.5 27.3 0.4 1.3 7.9 51.0 10.7 0.9 29.9 70.1
mnner —
| .
Eungi 0.3 0.5 47.9 0.3 6.2 33.7 9.6 0.5 49.7 50.3
bound Notk jo 0.1 tr 389 0.4 O 5.3 45.1 89 0.4 40.3 597
lipid Sangpi 0.2 0.3 4221 0.3 1 4.9 40.7 7.0 2.7 46.8 53.2
average 0.2 0.3 43.0 03 1.2 55 39.8 85 1.2 456 54.4
Eungi 0.7 — 283 0.2 1.9 11.8 529 36 0.6 3l.5 685
free Nok jo 0.2 — 353 0.2 1 66 50.3 4.8 1.5 381 61.9
lipid Sangpi 0.3 — 30.7 0:1 2.0 13.9 480 4.7 0.3 33.3 66.7
average 0.4 0 3.4 0.2 17 10.8 50.4 4.3 0.8 343 657
outer
Eungi 0.7 — 3.3 — 22 56 422 9.0 — 39.2 60.8
bound Nokjo 0.2 tr 363 62 1 5.4 47.8 7.9 0.8 38.7 61.3
lipid Sangpi 0.2 tr 429 0.1 1.6 51 425 7.0 0.4 451 549
average 0.4 tr 385 0.1 1.7 5.4 455 80 0.4 41.0 59.0
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