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Abstract

Sweet potato lipids were isolated into free and bound lipid fractions and subjected to fractionation

and quantitation by thin layer chromatography, followed by flavor evaluation. The results are

summarized as follows:

12 Sweet potato flour contained 1.75% total lipids on a dry weight basis, of which free and

bound forms were 0.95% and 0.809%, respectively.

2} TLC indicated the presence of 13 components in free lipids and 9 components in bound lipids,

of which phospholipids accounted for 34.5% and free fatty acids, 17.2%, as the major

components.

3) Free fatty acids were separated and quantitatively determined by reversed TLC to give 30.1%
palmitic acid, 16.7% linoleic acid, 15.8% oleic acid and 9.8% linolenic acid as the main

components.

4> The flavor of various lipid fractions were evaluated and the disagreeable taste and odor of

sweet potato flour was mainly found in the bound lipid fraction.
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Fig. 1. Extraction and purification of sweet potato lipids

¥ R
1. D70 gERel i

=Tctel RS A R PN Rl Yo

2 FRERE 9 AAfEE oilkiee
A% ZAztE Table 134 .

2709 HERRF S T80l Held 2.49%2 8 1%
HERERES 1.21%, H&EARES 1.28%2 veset

% RES &

Table 1. Yield and composition of lipid fractions from sweet potato flour

‘ Composition of non-glyceride components (%)
Fraction Purified state Yield* (9% { .
‘ Carbohydrates**] Nitrogen Polyphenols**l FFA**
Free lipids Crude ! 1.21 11.14 0.61 0.38 13.2
Free lipids Purified Ir 0.95 6.40 0.44 trace 18.0
Bound lipids Crude 1.28 3.70 trace 3.29 12.0
Bound lipids Purified 0.80 2.14 trace 0.03 16. 4

* On a dry weight basis.

** Carbohydrates, polyphenols and free fatty acids were expressed as glucose, chlorogenic acid and stearic

acid, respectively.
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Fig. 2. Thin layer chromatogram of lipids
frem sweet potatoes
Developing solvent : petroleum ether : diethyl ether:
methanol : acetic acid (90:7:2:0.5)
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Fig. 3. Standard curves of lipid components as
determined by thin layer chromategraphy
1> stearic acid 2) glycerylmonostearate:
3) diolein{by reference 29) 4) tristearin

5) sitosterol 6) lecithin
7Y methvl stearite 8) cholestercl stearate
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Table 2. Composition of lipid fractions from sweet potatoes as determined by TLC

Rf value Component identified F re%?lgids‘ | Boungi%l)xpids { Reference compound
0.00 Phospholipid* | 32.8 36.2 Lecithin
0.03 Glycolipid & lipoprotein ' 8.1 6.4 **
0.06 Monoglyceride x 2.5 7.6 Glyceryl monostearate
0.13 Lipoprotein : 6.7 2.1 **
0.22 Unknown ‘ 1.2 - *x
0.31 Glycolipid ; 3.1 11-2 **
0.38 Sterol | 5.0 13.0 Sitosterol
0.44 Diglyceride | 4.4 — Diolein (from Ref. 29}
0.50 Free fatty acid [ 18.0 16.4 Stearic acid
0.63 Unknown ' 3.1 — **
0.84 Triglyceride g 8.1 7.2 Tristearin
0.94 Fatty acid methyl ester | 2.5 — Methyl stearate
'1.00 Sterol ester l 2.5 2.0 Cholesterol stearate

* Containing trace amounts of glycolipid and lipoprotein.
**+ No standard compound was available and the content was, therefore, expressed as stearic acid equivalent.
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free fatty acids in sweet potatoes
Impregnating solvent : hydrocarbon (B.P. 195~2€0°C)
Developing solvent: acetic acid : acetonitrile (3:7),
80% saturated with hydrocarbon (B.P. 195~200°C)-
(solvent 1]
Development : ascending method
Spray reagent : thodamine B
Applied samples: (standard acids, 5 pg each’
1) mixture of 2~11 2) behenic 3) arachidonic 4)
stearic 5) palmitic 6) oleic 7) myristic &) linoleic:
9) lauric 10) linolenic 11) capric
(free fatty acids of sweet potatoes, 100 pg each) 120
free lipids 13) bound lipids
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Tabe 3. R¢ values of standard fatty acids in

reversed thin layer chromatography
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Table 4. Composition of free fatty acids in

sweet potato lipids

Solvent II**

Fatty acid ; Solvent I*
Capric acid 0.88 —
Lauric acid 0.77 0.80
Myristic acid 0.65 0.63
Palmitic acid 0.54 0.47
Stearic acid 0.45 —
Oleic acid 0.54 0.73
Linoleic acid 0.65 0.86
Linolenic acid 0.77 0.94
Arachidonic acid 0.36 -
Behenic acid 0.20 -

* Acetic acid : acetonitrile (3:7), 80% saturated
with hydrocarbon (B.P. 195~200°C).

** Acetic acid : acetonitrile (3:7), 80% saturated
with hydrocarbon (B.P. 195~200°C) plus 0.5%
bromine (by volume).

ol 4= palmitic acid 7} 743 wotch. AA HEIEL
&%O‘ palmitic acid 7} 30%, linoleic acid 7} 16.7%
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AA e 12.5%] &35

4. Flavor

2Tbbge A S5 P4
TLC el % RES #¥WA o=

v

7+ 9

%%
2 §AAAE
d%hel WESH FERAE ALY Hehol A

: ipi lipids| Lol
Fatty acid Fre%;g ids Bouregé) p —h?}é;—
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Myristic acid ; 3.2 1.7 2.7
Palmitic acid |  13.3 45.0 30.1
Stearic acid i 7.3 8.6 8.0
Oleic acid ‘; 20.1 11.7 15.8
Linoleic acid |  24.3 10.7 16.7
Linolenic acid | 14.0 5.7 9.8
Arachidonic acid ! 2.0 trace 1.0
Behenic acid 2.4 trace 1.2
Unknown* ] - | — 12.5

* Including spots at solvent front and original
position.
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Table 5. Flavor characterization of various sweet potato fractions

%2 R { 0.31 3 0.22 9] ¢zt
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Fractlon

Flavor

Raw sweet potato flour

Free lipids

Bound lipids !
Residue I

Residue II

Residue III

R¢ 0.00~0.31 in bound lipids

R¢ 0.50~1.00 in both lipids i

sweet, greeny, bitter and lingering aftertaste

mealy, oily and waxy

oily, biting and bitter

sweet, bitter and lingering aftertaste

bitter and lingering aftertaste

intensely biting and bitter

throat-catching, bitter and lingering aftertaste

mealy and oily
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