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Abstract

The composition of the neutral lipids in the free and bound lipids from four varieties of
experimentally cultivated potatoes were identified and quantified by thin layer- and gas-liquid
chromatographies. The results were summarized as follows ;

1. The neutral lipids contained in the free and bound lipids were fractionated and identified
as esterified sterol, triglyceride, diglyceride, free fatty acid, and free sterol, of which
triglyceride and esterified sterol were most abundant. Meanwhile, the triglyceride and
esterified sterol contents in the free lipid to the total lipid quantity were 10 and 2.7 %
respectively, approximately 3 times higher than the 3.0 and 0.8 % contained in the
bound lipid.

2. The fatty acid composition of the neutral lipids in the free and bound lipids was the
same as that of the total free and bound lipids. The only difference was that content
of saturated fatty acid was lower rate in the neutral lipid of the free lipid than in the
total free lipid, whereas the unsaturated fatty acid was more abundant in the neutral
lipid of the free lipid. Fatty acid composition of individual neutral lipid was of almost

the same pattern as that of the total neutral lipid.

2 o] 713 gov =8 FoT £ @ES ¥

Fr i sz 9. 282z 9 F, AEAFY hE BEY

F4 AgdAe 45 EEE 23 493 g2,

HRVAA A AAEY B L G4 EEY § ZA ASAFY it BEE F4%s A2 L S0
23 o) § BIEZT 8 RE, BIEH BEEY ¢ EEY 2ae g =ERolw ot FAel A3
Fd 2Eo] BYE 244 ddd vz 2aigd. E % AWAZ9 triglyceridest 15.4 %, free sterolo]
Bt BRE Aoz B, MR 4 A9dsE 0.6 %% Galliard®e] mzst gi¢ ®olz, At

(298)



Vol. 11, No. 4 (1979)

e WEA £33 ZF0H5e ik BRC HAddE
F5 T3 Walter5®o] nag vt sl

w2t AAEL Ao BMR &4 BESY i
BEE F48c A4dy 74 29 A4 24¢
#2424 730, € A AEE 4oz o
2ada A g,

e H A
2
RO 59 A AHLEgH
-

7t i JREY 45 2 EE

WYY $9% Yoz 328 B < £46 KHE
€ & azetraddd o it BEE £ ¥
2 T4 AgAL TLCA oste Z2 £4¢ F4 34
}. TLC plate (20%20 cm) ¥ silica gel G (E. Merck
HEDZ 0.25mm9 g2 F¢& 93 ¢ 110°CAA4 1
A7 8435 Az A$ A2399 =, n-hexane-diethyl
ether-acetic acid (80:20:1, v/v)®9 A Lojz
EFH —KTEE o5t fi RES Feldged, 40
% B L 290% F7 AL AL FF A
WA Regkst vlasted ik BBEY 5% F994
o}, 2F thik J5E 2 & cholesterol=} lanosterol (9 %,
Shandongt )2 free sterol (FS)¢], linolenic acid(%
F Shandonit$) & free fatty acid (FFA)9], triolein
(®1F Applied-Scienceiit#) & triglyceride(TG)$],
cholesterol palmitate (% = Shandonftt$d) & esterified
sterol (ES)9], 1,3-dipalmitin(=] % Sigmajgh#l)-&
diglyceride(DG)9] ¥& €A=& Z74 AL &3t

o] &3} zro] TLCH o3l %8 Hqd =2 AwA
£ Shimadzu dual-wave length TLC scannere] 93}
o 7z Autd e %Fe A dPed, 2 4 z2AE
Table 15} 7},

. IBEE 4

Table 1. Instrument and operating conditions for
TLC scanner

ZA9 BRIFE Badl #d WR FE28)

Instrument Shimadzu dual-wave length TLC
scanner (CS-900)

Wave length 350 nm

Slit Height: 1.25mm
Width: 1.25mm

Scan speed 20 mm/min

Scanning Reflection zig-zag by single-wave

method length
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Fig. 1. Thin layer chromatogram of neutral lipids
in free lipids from potato powder
The plate was coated with 0.25 mm of
silica gel G and activated for 1 hr at 110°C

before use. The solvent system was
n-hexane-diethyl ether-acetic acid, 80 : 20
:1 (v/v), and the compounds were dete-
cted by charring with 40 % H.SO;

A : Irish Cobbler, B : Warba, C : Shimabara;
D :Saco, ES: esterified sterols, TG : triglyc-
erides, DG : diglycerides, FFA : free fatty
acids, FSi: free sterols whose Ry is the
same as cholesterol, FS; : free sterols whose
Ry is the same as lanosterol
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Fig. 2. Thin layer chromatogram of neutral lipids
in bound lipids from potato powder
TLC conditions and abbreviations were
the same as in Fig. 1
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Fig. 3. Distribution profile and integration curve obtained by zig-zag scanning to zones on thin
layer chromatograms of neutral lipids in free lipids from potato powder

Abbreviations are the same as in Fig. 1
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3 Iht.srntion curve :

Fig. 4. Distribution profile and integration curve obtained by zig-zag scanning to zones on thin
layer chromatograms of neutral lipids in bound liplds from potato powder
Abbreviations are the same as in Fig. 1

Table 2. Composition of neutral lipids in free and bound lipids from potato powder

. ES TG DG FFA FS, FS,
Variety % _of % ol|%_ol% oll% of% oll? ofi% ol|% of% of|% ofig of
TL INL | TL (NL | TL {NL | TL [ NL | TL |NL | TL | NL
Irsh Cobbler 2.7/ 18.3] 10.0! 67.1 0.4} 2.5 0.5 3.6 0.7 4.4 05 4.1
Warba 2.8 18.7) 10.0; 67.4] 0.4] 2.71 0.5 3.5 0.6 4.31 0.5 3.4
Free lipid Shimabara 2.7 18.4! 10.1 67.8, 0.3 2.4 0.5 3.4 07 4.5 0.5 3.5
Saco 2.8/ 18.5 10.0; 67. 2] 0.4 2.6 0.6 3.7 0.5 3.6/ 0.6 4.2

MeantS.D. [27 (185 110.0 |67.4 (0.4 (26 0.5 3.6 (0.6 4.2 0.5 3.8
=25 UH0.1) £0.3) £0.1) £0.5 £0.1] 0.2 0.1 £0.2 £0.2 +0.7| +0.1| £0.7

Irish Cobbler 0.8 18.8 3.0 66.7, 0.1 2.5 0.1 3.2 0.2 48 0.2 4.0

Warba 0.9 19.1 3.0 659 0.1 22 02 3.4 02 50 02 44
Bound lipid | Shimabrara 0.9 19.00 3.0 6.1 01 23 02 37 02 43 02 46
Saco 0.9 18.9, 3.0 66.8 0.1 27 01 3.0 02 44 02 42

o.s [18.7 3.0 le6.4 lo.1 24 lo2 33 lo2 lee lo2 |o3
Mean®S.D. Vs 11"50 of 0] 40.8 +0/ 0.4 £0.1] +0.5 +0| £0.6 +0 0.4

Abbreviations are the same as in Fig. 1 1. and 2. : See footnote in Fig. 1
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Table 3. Fatty acid composition of total neutral lipids in free and bound lipids from potato powder

(relative weight percent)

Variety | 14:0| 14:1] 16:0{ 18:0| 18:1] 18:2] 18:3| 22:0| Sar'd |Unsard
Irish Cobbler| 1.5 | 1.5 | 11.4 | 3.6 | 1.5 | 544 | 240 | 02 | 16.7 | 814
. Warba 1.5 — | 51| 86 | 341 630 | 185 — | 152 | 8.9
) ’ €€ | Shimabara 1.2 0.4 | 14.2 4.4 1.4 | 547 | 23.4 0.2 | 20.0 | 79.9
lipid | ga¢0 — — | 256 | 1.4 | 66 | 482 | 188 — | 21,0 | 73.6
Mean | 11 ] 0.4 | 141 | 45 | 32 ] 55. 1 ! 21.1 — | 19.7 | 70.8
Irish Cobbler| 0.9 — | 303 | 70| 34| 40| 144 — | 382 | 61.8
Boung | Warb2 1.3 ] 04| 28| 22| 19| 528 | 204 | 02 | 24.5 | 75.5
~OUE | Shimabara 5.7 — | 312 7.8 2.8 | 40.9 | 11.0 0.6 | 45.3 | 54.7
lipid | gu¢4 0.3 0.3 | 36.8 2.9 1.4 | 47.2 | 10.4 0.3 | 40.3 | 59.3
Mean 20 | 02 | 208 | 46| 28| 42| 11| 03| 38 | a3

Table 4. Fatty acid composition of individual neutral lipid in free and bound lipids from potato powder
(average of four varieties in relative weight percent)

Fatty ES TG DG FFA FS; FS:
acids FL BL FL BL FL BL FL BL FL BL FL | BL
14:0 1.0 0.6 0.1 0.4 0.2 0.3 0.4 0.5 1.2 0.8 | 1.0] 12
14:1 1.2 — 0.9 - - — — — 1.5 — | 10] —
16:0 | 127 | 20.4 | 15.7 | 186 | 13.5 | 156 | 17.2 | 20.9 | 13.8 | 25.7 |16.3|21.8
18:0 3.3 5.9 3.0 6.8 2.6 1.3 4.8 3.6 2.9 6.5 1 3.7| 5.1
18:1 1.3 3.0 2.4 3.5 4.7 3.2 1.4 2.7 1.0 29 | 1.4 2.7
18:2 | 52.8 | 40.4 | 60.3 | 54.7 | 62.3 | 56.5 | 50.8 | 49.7 | 51.7 | 50.6 |59.2|52.3
18:3 | 27.3 | 207 | 17.6 | 157 | 16.7 | 23.1 | 25.2 | 22.5 | 27.5 | 13.1 |17.2]|16.9
22:0 - — 0.6 0.3 0.1 — 0.2 0.1 0.3 0.4 | 0.2] —
Abbreviations are the same as in Fig. 1
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