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Abstract

The triglycerides of walnut oil were fractionated by high performance liquid chromatography (HPLC) on
the basis of partition number (PN). Each triglyceride was finally fractionated on the basis of acyl carbon numbers
(CN) by gas-liquid chromatography (GLC). The fatty acids of triglyceride for each PN group were analyzed

by GLC. Also, the fatty acid at p-position of glycerol in each PN fraction separated by HPLC was determined

by enzymatic hydrolysis with pancreatic lipase. The major triglyceride molecular species of walnut oil were
Cig:z. Cig2. Ci8:1(LLO; 10.9%), Cig:3. Cigp. Cigo(LnLL; 17.6%) and Cig:2. Cig:2. Cig2(LLL; 37.3%). The
triglyceride molecular species occupied by unsaturated fatty acid at f-position were more than 90%.
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Fig. 1. TLC chromatogram of triglyceride in walnut
oil developed with petroleum ether-ether-acetic acid
(145:55:1.50 v/v %) after pancreatic lipase hydrolysis
S : Sample PA: Palmitic acid
MP: Monopalmitin DP: Dipalmitin
TP : Tripalmitin
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Fig. 2. HPLC chromatogram of walnut oil Numbers
in parenthesis indicate partition number
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Table 1. Percentage of each triglyceride fraction in
walnut oil separated by HPLC on the basis of parti-
tion number

Fraction No. Partition No. Composition (%)

1 38 3.6
2 40 18.7
3 42 45.3
4 44 23.7
5 46 7.3
6 48 14

Table 2. Percentage of each triglyceride fraction in
the GLC chromatograms according to the acyl carbon
number (CN) of the triglyceride in walnut oil

(mol %)
N 38 40 42 44 46 48  Total
CN
52 tr. 319 257 204 8.9
54 100 100 100 68.1 84.3 79.6 91.1
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Table 3. Fatty acid composition of each triglyceride
fractions of walnut oil separated by HPLC

mol (%)
PN
Fatty acid 38 40 42 44 46 48
Cis:0 — — — 138 15.6 13.1
Cis:0 — — 2.8 36 171 168
Cis1 — 1.1 42 258 288 49.2
Cig2 36.8 62.6 86.3 582 373 209
Cis3 63.2 36.3 6.7 3.6 1.2 —
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Table 4. Triglyceride composition estimated from the

data of partition number and carbon number of the
triglyceride of walnut oil

PN
CN 38 40 42 44 46 48
52 — — - 7.6 1.9 03

54 3.6 187 453 16.1 5.4 1.1
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Table 5. Triglyceride composition of each fraction of walnut oil separated by HPLC

Fraction Fatty acid DBN PN Triglyc;eride in each composition total
No. composition fraction (mol %) (%)
1 Cig2 Cig:3 Ciss 8 38 94.8 34
9 Cis:1 Cis3 Ciss ; 40 3.3 0.6
Cig:2 Cig:2 Cis3 93.9 17.6
Cis:1 Cis2 Ciss 11.7 5.1
3 Cis.0 Cis:3 Cis:3 6 42 4.2 1.9
Cis:z Cis2 Cis2 82.4 37.3
Cis:0 Cig1 Cis:3 4 20.7 4.9
Ci6:0 Cig:2 Cig2 20.7 4.9
4 Cis0 Cigz Cras 5 44 5.4 1.3
Cis Cisz Cig 45.9 10.9
Ciga Ciza Cis 5.4 1.3
Ci6:0 Cis:0 Cisa 3 3.0 0.2
Cis:0 Cig1 Cise 34.2 25
5 Cis:0 Cig:2 Cis2 4 46 25.4 1.9
Ciga Cigr Cis 255 1.9
Cig:o Cig1 Crgs 0.4 tr.
Cie:0 Ciza Cisn 2 19.5 0.2
6 Ci6:0 Cig0 Cis2 48 19.5 0.2
Cigo Cig1 Cisz 3 32.4 0.5
Cig1 Ciga Cis 25.5 0.4
Table 6. Fatty acid composition of g-position of each Table 7. Fatty acid distribution of triglycerides
fraction in walnut oil in walnut oil
mol (%)
o Fatty acids Position Wt. (%) mol (%)
Fatty 38 40 42 44 46 48 TG 3.5 3.9
acid Cig:0 2-MG 2.4 2.5
Ci6:0 - - - 48 25 - C13 4.1 4.6
Ciso - - 0.8 1.7 14 - TG 1.6 1.8
Cier — 17 50 235 464 — Ciso MG 1.6 17
Cizz 548 762 899 658 480 — C13 4.0 1.9
Ciss 452 221 43 42 17 - TG 14.3 142
Cis1 2-MG 13.7 13.7
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Table 8. Triglyceride molecular species of each fraction in walnut oil
Fraction Fatty acid mol % in each % in whole
No. composition fraction triglyceride
1 Cis:3 Cig:z Cis3 L.LL, 54.8 2.0
Cis:3 Cigz Cis2 LalaL 45.2 1.6
Cis:z Cig, Cia LaOL, 1.7 0.3
9 Cis:3 Cis:3 Cisa LoL:O 1.6 0.3
Cisz2 Cig2 Ciss LLL, 76.2 14.2
Cis:2 Ci8:3 Cis2 LL,L 17.7 3.3
Cis1 Cis:2 C1z3 OLL, 3.2 1.5
Cig:2 Cig1 Cig:3 LOL, 5.0 2.3
3 Cig:1 Cis:3 Cisz OL,L 3.2 1.5
Cis:3 Cis:0 Cis3 LnSLn 0.8 0.4
Cig:0 Ci8:3 Cis:3 SiLoln i1 0.5
Cis:2 Cis:2 Cis:2 LLL 82.4 37.3
Cis:a Cis:0 Cis3 OPL, 2.4 0.6
Ci6:0 C18:1 Cis:3 POL, 16.1 3.8
Ci6:0 Cis:3 Cis1 PL,O 2.2 0.5
Cis:2 Cie:0 Cis2 LPL 2.4 0.6
Ci6:0 Ci8:2 Cis:2 PLL 18.3 4.3
4 Cia:2 Cis:0 Cia:3 LSln L7 0.4
Cis:0 Cig:z Cis3 StLLn 2.7 0.6
Cis:0 Cig3 Cis2 Sl 1.0 0.2
Cig:z Cig:1 Cisz LOL 7.4 1.8
Cisa Cis2 Cisz OLL 38.5 9.1
Cisa Cisa Cisa OL,0 1.0 0.2
Cis:3 C181 Cisa L,00 4.4 1.0
Cis:0 Ci6:0 Cis3 StPLy 1.8 0.1
Ci6:0 Cigo Cis3 PSiLn 0.2 tr.
Ci6:0 C18:3 Ciso PL5 1.0 0.1
Cis:1 Cie0 Cis2 OPL 0.7 tr.
Ci6:0 Cis:1 Cis2 POL 20.1 1.5
Cie:0 Cis2 Cis1 PLO 13.4 1.0
5 Cis:2 Cig:0 Cis3 LSiLn 1.0 0.1
Ci8:0 Ci8:2 Cig2 S(LL 24.4 1.8
Cis:1 Cis:2 Cisa OLO 9.2 0.7
Cis:1 Cig1 Cis O0L 16.3 1.2
Cis1 Cis:0 Cis3 0SLy 0.2 tr.
C18:0 Cis:1 Cis:3 S:OL, 0.1 tr.
Ci8:0 C18:3 Cisa SiL.O 0.1 tr.
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Table 9. Major triglyceride molecular species of
walnut oil

Fatty acid composition mol % in each % in whole

fraction triglyceride
Cis:3 Cig2 Cis3 LalLn 54.8 2.0
Ci8:3 Cis3 Cigz LaLaL 45.2 1.6
Cis:2 Cis:2 Ci1s:3 LLL, 76.2 14.2
Cis:2 Cis:3 Cis2 LLnL 17.7 3.3
Cis:1 Cis2 Cis:3 OLL, 3.2 1.5
Cig:2 Cig1 Cis:3 Lola 5.0 2.3
Cig1 Cig3 Cis2 OLiL 3.2 15
Cis2 Cigz Cis2z LLL 82.4 37.3
Ci6:0 Ci8:1 Cis:3 POL, 16.1 3.8
Ci6:0 C1s:2 C1s2 PLL 18.3 4.3
Cis:2 Cis Cigz LOL 7.4 1.8
Cig:1 Cig2 Cig2 OLL 38.5 9.1
Cis:3 Cig:1 Cig1 LnOO 4.4 1.0
Ci6:0 C18: Cig2 POL 20.1 1.5
Ci6:0 Ci8:2 Ciga PLO 13.4 1.0
Cis:0 Cig:2 Cig2 SLL 24.4 1.8
Cis:1 Cis:1 Cigz OOL 16.3 1.2
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