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Content analysis of fatty acids and oxalic acid in ten
different types of purslane ( Portulaca oleracea )

HU Shuiqingqing, DU Hongmei

( School of Design, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract; Contents of fatty acids and oxalic acid in the stems and leaves of purslane ( Portulaca oleracea) from ten dif-
ferent sources were determined by gas chromatography and colorimetry. The results were as follows: (1) The contents of
fatty acids and oxalic acid in the stems and leaves of ten different genotypes of purslane showed significant
differences. (2) Compared with the leaves, the content of fatty acids in the stems was relatively low. Polyunsaturated fat-
ty acids were dominant in the stems and leaves of purslane. Two kinds of polyunsaturated fatty acids, -3 and w-6 fatty
acids were detected, which accounted for 62.71%—70.91% and 9.30%~-13.31% in the leaves, 26.04%—36.02% and
31.61%-43.19% in the stems of the total contents of fatty acids in purslane, respectively. Among them, there were sig-

nificantly higher contents of ®-3 fatty acids in the leaves of ‘Jinhu, China local’ and ‘Nanyang, China local’ and the
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stems of ‘Jinhu, China local’ , compared with other genotypes in the same organ. The ®-6/®-3 ratios of domestic purs-

lane genotypes were significantly lower than those of foreign genotypes, especially in the stems. (3) The oxalic acid con-

tents in the stems of purslane were significantly higher than those in the leaves. Oxalic acid was found significant accu-

mulation in the stems of ‘ Shandong, China local’ , ‘Iran’ and ‘Pakistan’. And there was no significant difference in
g’ b g

oxalic acid contents in the stems of other genotypes. Therefore, purslane is suitable for early harvest. Purslane from * Jin-

hu, China local’ and ‘ Nanyang, China local’ , especially ‘Jinhu, China local’ is a kind of purslane worthy of research

further and recommendation for generalization.

Key words: purslane ( Portulaca oleracea) , ®-3 fatty acid, ®-6 fatty acid, ®-6/®-3, oxalic acid
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Fig. 1 Representative gas chromatogram of fatty acid

methyl esters from leaves (A) and stems (B)

of purslane ( Portulaca oleracea)
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Fig. 2 Principal component analysis of fatty acids
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of purslane ( Portulaca oleracea)
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Table 1 Fatty acid contents in leaves of ten different genotypes purslane ( Portulaca oleracea) (mg - g”' DW)

‘1%%7 ‘ﬂ?’ ‘[J_l/é‘;, Ajrz.{‘t}i, AT_'*_]‘I-SH,

g Wi iR ‘Tall . s . . . y . s ‘Baoding, ‘Liaoning, ‘Shandong, ¢ Jinhu, ‘ Nanyang,
Fatty acid Green’ Golden Holland Pakistan fran China China China China China
local’ local’ local’ local’ local’
C12:0 0.01+ 0.11+ 0.09+ 0.07+ 0.07+ 0.07+ 0.10+ 0.10+ 0.10+ 0.12+
0.01abe 0.02a 0.02abc 0.01be 0.01c 0.09¢ 0.01ab 0.01ab 0.04abc 0.0la
C14:0 0.11+ 0.25+ 0.15+ 0.11+ 0.08+ 0.10+ 0.13+ 0.15+ 0.16+ 0.19+
0.02b 0.10a 0.03ab 0.01b 0.01b 0.02b 0.01b 0.01ab 0.03ab 0.01ab
Cl16:1 0.62+ 0.66+ 0.58+ 091+ 0.68+ 0.43+ 0.43+ 0.85+ 1.29+ 1.06+
0.08ef 0.14de 0.087ef 0.04bc 0.02de 0.03f 0.02f 0.06cd 0.04a 0.08b
C16:0 331+ 3.45+ 3.08+ 4.81+ 3.35+ 2.15+ 2.14+ 3.79+ 5.59+ 5.03+
0.42¢ 0.46¢ 0.29¢ 0.09b 0.11c 0.08d 0.10d 0.20c 0.14a 0.35ab
C18:2 (w-6) 2.72+ 2.89+ 2.54+ 3.71+ 2.90+ 1.85+ 1.75+ 3,17+ 4.22+ 3.62+
0.45¢ 0.46¢ 0.14cd 0.20ab 0.14c¢ 0.08de 0.08e 0.23bc 0.09a 0.20ab
C18:3 (®-3) 15.01+ 13.64+ 12.72+ 23.00+ 15.50+ 10.59+ 10.04+ 20.63+ 28.95+ 27.59+
0.63de 0.40ef 0.67f 0.51b 0.34d 0.47¢g 0.52¢ 0.89¢ 0.57a 0.36a
C18:0 0.42+ 0.40+ 0.46+ 0.48+ 0.37+ 0.38+ 0.35+ 0.68+ 0.91+ 0.68+
0.04cde 0.04cde 0.01cd 0.02¢ 0.0le 0.01de 0.0le 0.04b 0.04a 0.04b
C20.0 0.13+ 0.14+ 0.25+ 0.22+ 0.12+ 0.16+ 0.12+ 0.20+ 0.21+ 0.20+
0.02¢ 0.02¢ 0.04a 0.03a 0.0lc 0.08bc 0.03¢ 0.02ab 0.01ab 0.01ab
C22:0 0.29+ 0.19+ 0.41+ 0.40+ 0.22+ 0.30+ 0.27+ 0.39+ 0.45+ 0.42+
0.05cd 0.03d 0.05ab 0.04abc 0.02d 0.04bed 0.02d 0.04abc 0.02a 0.06a
TFAs 22,71+ 21.72+ 20.28+ 33.70+ 23.29+ 16.02+ 15.32+ 29.96+ 41.87+ 38.91+
1.67d 1.53d 1.18d 0.73b 0.55d 0.67e 0.67e 1.40c 0.88a 0.94a
SFAs 4.36+ 4.54+ 445+ 6.08+ 421+ 3.15+ 311+ 5.30+ 7.41+ 6.65+
0.54de 0.59de 0.37de 0.07be 0.12e 0.10f 0.08f 0.29¢d 0.19a 0.35ab
UFAS 18.35+ 17.18+ 15.83+ 27.62+ 19.08+ 12.87+ 12.22+ 24.65+ 34.46+ 32.27+
1.14de 0.96de 0.84e 0.73b 0.44d 0.57f 0.61f 1.14¢ 0.69a 0.58a
PUFAs 17.73+ 16.52+ 15.26+ 26.71+ 18.40+ 12.44+ 11.79+ 23.80+ 33.17+ 31.21+
1.06d 0.83de 0.78e 0.70b 0.43d 0.54f 0.59f 1.09¢ 0.66a 0.53a
®-6/®-3 0.18+ 0.21+ 0.20+ 0.16+ 0.19+ 0.17+ 0.17+ 0.15+ 0.15+ 0.13+
0.02ab 0.030a 0.01a 0.01bc 0.01ab 0.02ab 0.01ab 0.06bc 0.00bc 0.01c

@5 C12:0~ Eﬁ&, C14:0~ WE%M, C16:1~ %ﬁ%{ﬂiﬂ&, C16:0~ %ﬂéﬂﬁ&, C18:2. HE{EE?, C18:3. HEE}K@&, C18:0. Eﬁﬂg@‘l,
C20:0. fE/EFR; C22:0. ILHTHL; TFAs. MBNTER; SFAs. {AIIEITIL ; UFAS. AMUFIEIER ; PUFAs. ZO0ARAIEITTIG ., 174
FIa AFVNG FREFRRAFEIAE P=0.05 KETFEREE, TR,

Note; C12:0. Lauric acid; C14.0. Myristic acid; C16;1. Palmitoleic acid; C16.0. Palmitic acid; C18.2. Linoleic acid; C18:3. Linolenic
acid; C18:0. Stearic acid; C20:0. Arachidic acid; C22:0. Behenic acid; TFAs. Total fatty acids; SFAs. Saturated fatty acids; UFAS. Unsat-
urated fatty acids; PUFAs. Polyunsaturated fatty acids. Different lower-case letters at the same line indicate significant differences at the 0.05

level between different genotypes. The same below.

B3,5030~0.40 mg - g FW, Hi HAMYE  DREEEETARER S VR & T, 8 0.30~1.00
WO Tran” M A PR SR, 5039 mg-g' FW, Hi Il FK P HRS EEE
mg - ¢' FW, ‘Pakistan’ ‘ INZ:> < 41" 1 & 0.91 mg - g"' FW, H.K A ¢ Iran’ 1 ¢ Pakistan’ , 435
S R R S R 2E R AR E . Golden’ $}50.75 mg - g FW H10.59 mg + g' FW, i HAlb
M A R S i AR, (U 0.29 mg - g FW,  REBIE IR ER S RN, HER AR E,
B = 2B R PH R AT DL RS ¢ Holland? /N A Holland” {24 0.31 mg « ¢ FW,

-

‘Tall Green’ F1°¢ Golden’ M i H I EL IR & s £ 7T A >|i71‘ 10 /l\z:lﬁjgﬁcﬂg‘lfﬂ:ﬁan%D%qu/‘J -3 JIg
BE, TR & 1 | -6/ -3 LA R B iR 7 i 14T 508 i vh

ZER R R R R A A W 3B TR, 'Mtﬂlﬁ‘{ﬁ%)é,ﬁ -3 HE%@&@E@-W@S R
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Table 2 Fatty acid contents in stems of ten different genotypes purslane ( Portulaca oleracea) (mg + g' DW)

g’ U IR N CRARH’

N& Wite ‘Tall . s . . . y . s ‘Baoding, ‘Liaoning, ‘Shandong, ¢ Jinhu, ‘ Nanyang,
Fatty acid Green’ Golden Holland Pakistan fran China China China China China
local’ local’ local’ local’ local’
C12.0 0.04+ 0.04+ 0.02+ 0.04+ 0.13+ 0.02+ 0.02+ 0.05+ 0.05+ 0.03+
0.01ab 0.00b 0.00b 0.00ab 0.10a 0.01b 0.04b 0.01ab 0.00ab 0.01b
C14:0 0.07+ 0.04+ 0.04+ 0.06+ 0.22+ 0.02+ 0.02+ 0.05+ 0.06+ 0.05+
0.00ab 0.00b 0.00b 0.00b 0.18a 0.00b 0.02b 0.01b 0.01ab 0.01b
Cl16:1 0.053+ 0.04+ 0.04= 0.06+ 0.14+ 0.03+ 0.03+ 0.09+ 0.09+ 0.10+
0.01ab 0.00b 0.01b 0.00ab 0.10a 0.01b 0.03b 0.01ab 0.03ab 0.01ab
C16:0 2.52+ 1.69+ 1.52+ 2.12+ 1.47+ 091+ 0.71% 1.95+ 3.47+ 2.56+
0.15b 0.10cd 0.17¢d 0.30bc 0.07d 0.12e 0.02e 0.17¢d 0.12a 0.27b
C18:2 (®-6) 3.80+ 2.30+ 2.04+ 3.35% 2.25+ 1.26+ 0.97+ 2.62+ 4.92+ 3.63+
0.22ab 0.17¢ 0.24¢ 0.46b 0.14¢ 0.17d 0.03d 0.25¢ 0.19a 0.32b
C18:3 (®-3) 3.72+ 2.46+ 2.40+ 2.94+ 2.27+ 2.06+ 1.48+ 4.19+ 711+ 4.89+
0.18cd 0.13ef 0.24ef 0.47de 0.12ef 0.39ef 0.05f 0.41be 0.34a 0.68b
C18.0 0.28+ 0.22+ 0.19+ 0.27+ 0.28+ 0.21+ 0.19+ 0.47+ 0.70+ 0.42+
0.02¢ 0.01c 0.02¢ 0.04c 0.08¢c 0.03¢ 0.01c 0.04b 0.04a 0.03b
C20.0 0.21+ 0.13+ 0.13+ 0.17+ 0.12+ 0.07+ 0.07+ 0.20+ 0.20+ 0.16%
0.01a 0.01b 0.02b 0.04ab 0.01b 0.01c 0.04¢ 0.03a 0.01a 0.02ab
C22.0 0.53+ 0.27+ 0.29+ 0.29+ 0.25+ 0.19+ 0.18+ 0.46+ 0.50+ 0.38+
0.03a 0.02be 0.08bc 0.06bc 0.05bc 0.02¢ 0.01¢ 0.09a 0.02a 0.08ab
TFAs 11.20+ 7.18+ 6.67+ 9.30+ 7.13% 4.77+ 3.66+ 10.06+ 17.12+ 12.25+
0.56bc 0.43de 0.78e 1.36¢d 0.63de 0.76ef 0.10f 0.97be 0.71a 1.35b
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