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Composition Analysis of Polyunsaturated Fatty Acids in Portulaca
oleracea and Its Effect on Lipid Accumulation in HepG2 Cells

LI Guanwen, WANG Huimin, YANG Jinmei, CHEN Chao, ZHANG Najun, QIN Nan, LIU Xing"

(College of Pharmaceutical and Food Engineering, Shanxi University of Chinese Medicine, Yuci 030619, China)

Abstract: Objective: To investigate the relative content of polyunsaturated fatty acids (PUFAs) in Portulaca oleracea and
the effect of Portulaca oleracea purified oil on lipid accumulation in HepG2 cells. Methods: The fatty acid composition of
whole herb oil and purified oil were analyzed by gas chromatography-mass spectrometry. MTT method was used to
determine the effect of different concentrations of Portulaca oleracea purified oil on cell viability and the suitable
concentration range was selected for subsequent experiments. Oil red O staining was used to determine whether the oleic
acid-induced lipid accumulation model was successfully established. The kit method was used to determine the effects of
purified oil concentration on high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholesterol (LDL-C),
total cholesterol (TC) and triglyceride (TG) levels in low, medium and high dose groups (60, 80, 100 pg/mL). Results:
There were three kinds of PUFAs in Portulaca oleracea include linoleic acid, o-linolenic acid and y-linolenic acid. The
relative content of PUFAs in the whole herb oil of Portulaca oleracea was 27.6104%, and the relative content of purified
oil after enrichment and purification was as high as 73.9015%. The concentration range of purified oil selected by MTT
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method was 60~100 pg/mL. Compared with the model group, the concentration of HDL-C in the high-dose group

(100 pg/mL) of Portulaca oleracea purified oil was significantly increased, and the concentrations of LDL-C, TC and TG

were significantly decreased (P<0.01). Conclusion: The relative content of PUFAs in purified oil of Portulaca oleracea was

relatively high, which basically achieved the purpose of purification. PUFAs of Portulaca oleracea had good relief effect

on fatty liver, showing strong lipid-lowering ability in vitro.

Key words: homology of medicine and food; Portulaca oleracea; PUF As; HepG2 cells; lipid accumulation

FEAd E AP LA A A5 35 I PR 2% 3 2
RE W DR AR P S RN (R 275 IS e PR 2 A A BV RS
18 5 i (nonalcoholic fatty liver disease, NAFLD)[,
SEBRACIE I IRAT ST NAFLD 9 580 5, il
NAFLD % 78 J7 B S i UL 1 v X, S5
THAE B BATE e 2 R E A B 50.7%7, K DLfE
NAFLD ¥ 50EFRp | 1550883 22 INURE . =5 1R 55905
RELE Az s AR NI AT 98, TGN ATasE1k. . 7]
T DK R LA R 96 S8 e & US04k [
A3 NAFLD VEST 7 208 AT 24590 119 4= 53K
H I AR SRy PR AR B ST, BRI ge L LA S E
BRIEF I R R,

R Wi g (fatty acid, FA) J2& B A K 0y Bk & 55 1
1 MRECRE A VAL E Y SRR, BRFATLHE
70 Z FhAS [R] BP S 0y BE B 12, G fe % R R Vi R ol
C,~C g0 FERCABITIRIREELE AL HH BB B 2 /DA
HRI 4y R I8 TR (saturated fatty acid, SFA) .
A4t A0 I8 W5 R (monounsaturated fatty acid, MUFA)
FZAMFINERTR PUFAs. IT4-IF5E &L, PUFAs
FEPUR . PrEEAL. PuiE . VTG . BmE s . il
1297 A B A= R B A5 7 THEEAA W 3B ReR!
ATHIAN 8 o SR ST HEN -3 &%) PUFAs A Lk
iR PI3K/AKT/B-catenin {5 S-Flifa] 32 E i &5
AR IETHANT RS | IS EIE R IR T, DA R A
Xt SZ AR LH SRR L TG TAVER . PUFAs [RJHE
HAPTRFNIAEHIRVE, BROCZASREEN T 380 o [
AR JZE I I 2 Y2 A I 1 35 0 B eE RSB A - (TNF ) -ar.
FIA A A 22 (IL) -1, 1L-6 545 b5 PUFAs J2& 75 %)
B R TUIRGA0T SR ARE S N L A SR AT s, 4
SRR -3 2P| PUFAs 0] LLIERA% e & A2 RGE X
R7, 9/ 25 e o N A 28 r 4l i R S, MO S B BT
R AR VE . Ayumi 2508 5758100 PUFASs
HAYUE . DMV B TR AH S AT 4k 40 i
(CAFs) Hh g 5L 54 & 85 1 (MMP) -9 TER N Fh 15
222 5| -3 724 PUFAs Y3 3 ey . #8250
A PUFAs HA W2 1B IMABTIRL, FH45 52 560 2=
£ PUFAs #5258 13 i 56 pF s 264 7 50 IE, TIE
55T PUFAs ] DU 5 BRI TR & 20 g R AT R FR A9
IR B I AR A 28 S g URE IS BRI JRE [
W, HAEFIRUHIAT ESF 3 S5 AR QA SCHE R HMGR |
PPARa. SREBP-1c¢ [, FIHT I IEE 51l
% AMPK/SIRT1/NF-«B } VCAM-1 ¥R ikAG K.
TSPt vl E R 2 B RIFAEY 3R 2 —, MR IE, H
IR EE, BRI SF D3, S 25 =2 FITSY

W PG O AED TR L b k. PO A
SRR, T ARSI [ Y & a3 %o 2 B R S D v
25 v B D R AR 4T 5T 4 20 L B [ P %) PUF As
VEFZ AT, R AR IS T E N/ NS 28 LU A
SO N B BTG LA X S U T B S IR 8 4 e T
IRABHSE

ARG 2 b S U 0 4 By AN gl Ak T R D 1R
SRS AR B i, B Ll fbim s b RR B, FRRralifb il
VEF TR S R B HE Ui A0 A AR, ek
M Mg $8 4% HDL-C. LDL-C. TC. TG 7K F28 4k f5
IR ik DE el A i X g SR CRR A SE IR, SRR S 25
vraifbtih PUFAs BOFEISRE T .
1 MRS
1.1 MR5EE

G UR AR AR R A S, A B
i HepG2 iz A Sl A3 FR2S F]; MTT. HDL-
C.LDL-C. TC. TG A& m @l EYRHE A
RS W5 Ak TR 28 Jo/K 20, SN EE . iR,
IKBRIEREN . 1E Ve MBI (LA _ 3503 R o firali) |
FEsE(mggal)  REETiRRE R #aGRA BR A A 1R
fifF . Lge a4 M . DMED @b gadt . 4= Mg &
HOREAER) . ZR PR W JbEZEEEFR
A MRS A] PP R (bt iR ok
R AR A

YM-828H ZUJREJNFMEERIFEHL  pL T
PR EA PR s SB25-120 #MEA I VENL T 00T
Z YRR A FRZS F s SHZ-D (D EM /K XA
DL TARIEAE BRITAT AN F; SY-2000 Jighh e
RAL g WIRAANER) s GZX-9140MBE HiL#4
G ERFE IR SO AT R A R BERIT BT s
AR223CN HL TR B TR H]; Agilent
Technologies 7890B/5977B < AH (1, ii%- B 1 B FHAY
KM PEE B BR2S 7l BDS400 18] B4 4 i
H IR EERE R BHEAF]; SPECTRA MAX190
BgbRA b A O R A B ] o
1.2 XWFEE
1.2.1 5o agyiipyhil g OB L AR T FiviE S i
PR B U5 O A e L RS AR ST, HERRFR
0 10.00 g Z24 W T IR B b, $ BB Lt
1:22(m: V) HIA 60~90 °C A7 ik 220 mL, 3T
FRE 70 °C. BAHTE] 61 min, A JIF 500 W
FAF T B TERER, PR R A (LB 49:1, V:iV) T
T S A S DG D A By Y
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1.2.2 SUgunalifbim sl HETIFRIL 12.00 g FR
FHT 60 C /KB TEHT 120 mL 95% L EEH R
Hh, BIASARR Ao SRR A BIGIGHE T 1.00 g 5
P U A BT S P AR SRR, 7E 60 C ZKIARSRIF T
Freeifl 10 min [ HIE IR, BT-20 C &4
AT 24580, 6 h JEBUH GEHHhIE, K e moiess 7%
KIGEE, PR . FEFY T InA 5 mL 2818
7K, Fl HC1 JH75 pH & 5~6 J5HI 10 mL £ yiEkETT
FEHR, FHZRIB/K A ik 22 28 PR 254U e PR
FHIAT{5E Ik, JOKBLEREN T4 4 h 5, RIaT 4538 o U
waalifimtt,
1.2.3 g EignR sl a4 s
1.2.3.1 SHigUnarim ., aifbimie st PR FRe
YT LA B . 2l ALIMAR S 4S 100 mg, 1A P AR
YA 3 mL IECVBEFT 2 mL 5% H,SO,-H Bsi% i,
FE2) 3 min J5 B T 60 °C Z&AF F /K% 30 min, FFRIRES
S 3 mL ZE187K, #25] 2 min, 550215 WS B I
W, 28 0.45 pm FHLIEIEIE S & .
1.2.3.2 SAHORE- BB AR 4514 GC 4544
PEG-20M 3PS B A0S 4, 30 m=0.25 m>0.25 pm,
AN N, 2R Y 0.8 mL-min™, ¥ FHEMN
180 °C JFUA(HFF 2 min), LA 3 °C-min ' FHES 230 °C,
A3 10 min, PERETIEEE 250 °C, AR 200 °C,
KR 350 V, ANAraiidiee.

MS £54: BI B F U5, L FRER 70 eV, K ST H
W 200 pA, FFETEF 20~550 amu, 45 T4
1.2.4 I Yiiuaifbihixr HepG2 dHfudgsi Al Bt HE R
PRS2
1.2.4.1 AREISYwaifb il 5T HepG2 40MIAAI
SEIEENE RS IR HepG2 4 i JHE T 1S 1k 5 422
T 96 FLAR A, {45 FL A0 A B = K ECH 1<10° A4~
J&, BT CO, HEFRFAMGEERE IR 24 h, Z-1-FLa-5m
A 100 pL FH 5% BSA ELHl e B350 0. 10, 20,
40. 60. 80. 100, 200, 400. 800. 1600 pg/mL [
Piialifb i, e 5 A da b AR, 15 4L
BMARUR 200 pL, LA ZNIREREE 5 M EE . BT
CO, B FRFEPE 24 h )&, 206 MTT X5 & 1%k
I A ) D D Al A b aeh v S X I 1 4 LA 730 23
25640 ODAY. y
2 4HODH
1.2.4.2 LT O Yoy WEIh iR 175 1 HepG2 4l
PN GG O 5 158 153214 HepG2 41 i FH
B HAC S EERP T 6 FLA D, INARGFRELIE R B35 24 h
JEFEREFRWITH PBS 1BVt ¥ 6 FLAST AP
0.5% A~ 75 g W 2 1% 48 1L 75 H 25 E (fatty acid-free
bovine serum albumin, BSA) 2H #1 0.5 mmol/L 7 fig
(f#iFH 0.5% BSA BB, #5155 3 MEFL. 5
FLAR Hn AR R 2H 5 MR 3 mL, A S IR 46 55 5%
24 h, WU 6 FLARFF 55370, F PBS WUk 2 i f5

EIE R (%) = 100

FHFLINA 2 mL 4% Z 5 AL 52 51 30 min.
[ S5 R a2 B E W, JH PBS JEVE 2 i, 8 30 s,
P AEFLANA 2 mL BLEL Y 60% 55 5 Uk 20~
30 s, FEEFNEEEEE 1 min, ZJaBFLINAMLL
O YLt i (LT - 284 7K=3:2, V: V)2 mL, %]
Jeft, 20 min JERF AT, LA 2 mL 60% F 15
4504k 10 s, 8 1 min, FHIA PBS &3t 2 &, %
FLFIA 3 mL PBS RIn] & T3 & BAEE ~ g,
1.2.4.3 AR5 AN [FZE 5 40 Bt PN It s 48 A 7K S 28 1k
TEM BFIEH RS FE HepG2 21 o e i 1k s 422
BT 96 LB, BT CO, 5 IRFHIGBELS IR 24 h, I
KPP AN A FL SR 5 A (F4HBEE 5 )
i i A I (| e S b | e a2 E R = = w2 S v
B SFREZH PN A 0.5% BSA U 200 pl, H4x2H 5
£ HNA 200 pL 0.5 mmol/L HITHIERUES 775 S, ik
AIGFRFAREFE 24 he 4524 BUR A0 57 5 w0t
FH PBS V& Uk, X B4 AL AL 20 h & A 0.5%
BSA %W 200 pL, Ik, 7. mFlEAHS A 60, 80.
100 pg/mL [ S5 alifhifi4% 200 uL, &+ CO, %
FEFTVEA 24 h 5 ELH, 2= 88 HDL-C., LDL-C,
TC. TG #5i5 St iH 5 E4 T e
1.3 #IEAIE

FAH BRI R A Graphpad Prism V6.01 k{43
ATHr AT I L ¢ B 56 10 I vk 3R T SR 2 o T, P<
0.05 FREFHEEGGITHFE L.
2 HEREZH
2.1 SiATiRERRBR A LB R S T EE

Xt B UG SR IR A A T 53 M A R T 4R A
SRS AT S, HLAT ARG & AL oAb AR E, AT
53 5 U5 DI AR i 2 & 4L AT S5 PUFAs 1 4li B A8 fk .
i 1 IR A3 BT 26 iT LA, I UG T 4= 53

R SRR

Table 1 Analysis of fatty acid composition in Portulaca oleracea
SFA C12:0 AEERR 0.3306 0.0666
SFA C14:0 TR SR 0.8413 0.1643
SFA Cc15:0  THERR 0.1679 0.0398
SFA C16:0 FAE AR 18.9987 15.2286
SFA C20:0 AR 3.1683 0.2870
SFA c17:0  LRm 0.3587 0.0986
SFA C18:0 TS iR 45147 1.9866
SFA C22:0 TITERIR 11.3741 0.2749
SFA C23:0 T =mRiR 0.5415 -
SFA C24:0 b DURkER 26.8902 0.5446

MUFA cl6:1 KRR 0.2338 0.1686
MUFA  Cl8:1n9¢ THIFR 4.9697 7.1302
PUFAs  Cl82n6c LR 14.1019 37.5822
PUFAs C18:3n3  a-WRRAR 13.5085 36.3192
PUFAs C18:3n6  y-AERRAR - 0.1089

JHPUFAs 27.6104 73.9015
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J1 A 1Y) PUFAs A& &2 27.6104%, PUFASs Fif
JE BN WIMER T a-WRRIR . B PUFAs Z4MNAH
SFA: H MM . A M . T Foikis . BitEig . 464
g, CERER . BENSHR . - RIR . T =R AN
- pusRER L 10 B, AR ST S S AR 67.1861%;
MUFA: A58 7 8 A0 il 15 2H P b, AR GE 55 B B R
5.2035%. ISt iiaifbih by PUFAs AHXT & 5w
K 73.9015%, H:F i PUFAs P25 R A1 o-3IF.
PRI YNEIGER T p-SWIRRIR , 7E 4= F i R AAG I H itk
P A R R AT BE R A RIl v -V RRIR & s AIC TS
i+ BR, i glifb e St v sl i T 19 p- SRR IR ik
JEEH S T, A BRAEAS e SRS H . 1T L
PG v alifb vl SFA AT & HE FITA 18.7997%,
MUFA FAXT & H: BT 7.2988%, 5 55145 T 4B
FALEL, B MUFA S AIHERS T, ik aaifbiih 4% SFA
DA K MUFA A& 345 AN [RIRR BEREAIR, HL 20550
aifbifirh B4 TC iR . P, e 1 TR
1R 458 PG Tialifbill PUFAs 25 (73.9015%) &
T4=Hh PUFAs 4l (27.6104%), ELEgiH 46.2911%,
2lifb )5 Al AR TR B S TOUHAAR, PRt T Alifb i
PTG %E PUFAs ARG INEIEVE IS o
2.2 AREISETAHRE T ERAI M

AN [R) 45 25 e BE Xt A T8 HepG2 4l e — 1Y
SO, AE—RE R LT GEX A s EE A E A, R
ARG R MTT 1575 58 A [R] B i v gl Ak i vk )3
Ko AR AT I SRR, DT <2 1 B4 M A Ky alifb
VIR B, RE oA i 2230 o A v i B R v e 4 et ol
FEMEAE . A 1 R, AR EE 2H ) 5 %) BEZH AR
LU 2 A1 SR AN W 2 SR AR, XY T iR Do alifb TR B
S 0~10 pg/mL B}, 4UAAF G REH 100%£1.61% %12
T RN 88.57%+2.88%, MR IETE 20~100 pg/mL PIHT,
TG 86.11%+7.65% Z#18 NA 78.89%+3.93%,
i 2 afifbimie BEAL T 200~1600 pg/mL B, 4H7FTH
ZAT R, HH 63.50%+1.72% FIEZEAR 20.90%+
4.87%. LSRR, ASFIHR)E i gl Ak it 4 A7
R[], 10~60 ng/mL 2k ik BEL R Py AR
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Fig.1 Effect of different Portulaca oleracea purified oil

concentration on cell viability

e # FoR ST R AR, 22 900 8 3 (P<0.01) .

LA 5480 1, A2 L0 BT PN A UL 00 3 T s i
AU 60~100 pg/mL e 5 [l I shis EERa e,
I HLAth DR 2 0 e R 45 TR HL 455 2% e A A %
HRAE 80% ZeAT A B AN MIAF TG R PEEC A S5 1B 1L,
A6 FH AL A FEAE 60~100 pg/mL A=A 70 Bk
1T)ESHRE
2.3 H4I O FEENEMELF S A HepG2 HRMAIAE
MEARRETE S

TMZL O MGGk, TN 5 Hh s fi b i,
A RS S A L A S ZH AN TG S5 PN &
{7, PRI AS 86 SR AT O Y (0,1 ke Wi 4 i g S5t
HERBUS R ST ARG L . AR S0 2 BREK AT 2502 (7 vk
SR 0.5 mmol/L yi iR 175 5 i AN Mg D5 AR AR A
A& 2 B, et wh4r O Yeta )5 X RRZHAY HepG2 4
MOFEASIE |, A S BUAS R DU IR H A 25 H B fef
R AR . X R AR bl ARRIZH i A AT Y
FEIP AT RSOSSN AR A RS SEAM A I3, I HLAE4R
HAMU IR IR LT LR AR . ZRBH#H 0.5 mmol/L
TR SHATFAIIEAS A PR AR R, °T ISR g
WREE A T)5 S50

L ey el R b X e
2 N HEZH AT AR ZL O YAl (40%)
Fig.2 Oil red O staining of control group and model
group cells (40%)

24 ERETELARIMIEA MBS ERK TR LER

Hi 7 S A BB AR A i P4 R B B 5 2 —, A AR
fithzs . AL B S  EERS E D S AR R . AR
B e HepG2 e Al ig 21 1 A8 o7 M R A 1)
AR FH AR D7 4 i R P AN R HFE A HDL -
C.LDL-C. TC. TG &8 E Z 4 ; dEns iR As T
2 AR TR ) FCHR 324 35 5 L) HepG2 8 41 i AE Ry
POE" Ll

AGRIS R T FEAS RIS O S i ot ki X HepG2
2Bt PN I ST HERR A 52 ), A B 2l Ak T v B Y R R
60~100 pg/mL Ji& , 15 5 U Do 2l Ak v e 52 1) 43 S AIK
. EFE (B 60, 80, 100 png/mL) #4740 N MLAS
$54Fr HDL-C. LDL-C. TC LI TG #REERYIAE .

HDL-C A58 K W IS P 5K 75, A P bk B
T R el O 55 & A, X I AS HAT P
VEFIRY, 3% 2 T4, S5 Ia4EAH b, B 8I2H HDL-
C ¥ JE H 0.2330 mmol/L ZJgI % >4 0.0100 mmol/L
(P<0.01), Ifif LDL-C. TC. TG HRE¥A W B E e
(P<0.01), FRIFEL HepG2 4l IR B HEFHA R B 1l
Ty#EsT o IRl Bl 25 45 25 W 5 10 T, 256 40 HDL-
C #¢ M 0.0100 mmol/L ZF#Hi T8l 0.1754 mmol/L
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# 2 HepG2 4iffiy HDL-C, LDL-C, TC. TG REE45H
Table 2 Results of HDL-C, LDL-C, TC and TG in HepG2 cells

e EE (ug/mL) HDL-C (mmol/L) LDL-C (mmol/L) TC(mmol/L) TG(mmol/L)

X HRZH - 0.2330+0.0873" 0.1041+0.0149™ 0.1150+£0.0065" 0.5997+0.0201"
HRIZ - 0.0100+0.0060" 0.2677+0.0430* 0.2865+0.0345" 0.9115+0.0118*
[i5ilhe | 60 0.1754+0.0791" 0.2627+0.0220* 0.2687+0.0159* 0.8575+0.0304"*
rh a2 80 0.2178+0.0214™ 0.1809+0.0375 0.2094+0.01217* 0.7736+0.0070™*
hilhe| 100 0.4325+0.0167"* 0.1537+0.0239™ 0.1926+0.0066"* 0.6333+0.0292"

e RN SR LY, 25 A0 3% (P<0.01); #3R 50 IRATAI L, 2557 038 (P<0.05) ; #3078 50 IBAIAH L, 22 FAl 235 (P<0.01) 6

(I & 4H ) . 0.2178 mmol/L( 5| & 20 ) LI &
0.4325 mmol/L( =55 e ), HI¥y B A N #2255
(P<0.01), #I2E3RBH T S walifb il H i) PUFAs A
LI HDL-C &%, LIRS Xie 5520 223 ria e
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