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Antioxidant, Physiological Activities, and Acetylcholinesterase Inhibitory Activity
of Portulaca oleracea Extracts with Different Extraction Methods

Yu-Ri Kwon, Sung-Mook Cho, Seung-Pil Hwang, Gi-Man Kwon, Jae-Won Kim, and Kwang-Sup Youn'
Dept. of Food Science and Technology, Catholic University of Daegu, Gyeongbuk 712-702, Korea

ABSTRACT The physiological properties of 70% ethanol extracts from Portulaca oleracea with different extraction
methods (reflux extraction, RE; autoclave extraction, AE; low temperature high pressure extraction, LTPE) were
investigated. The freeze-dried powder yields of RE, AE, and LTPE were 33.78%, 30.80%, and 11.05%, respectively.
The color values of L and b were higher in LTPE, and the chroma values were higher in AE and LTPE compared
to RE. The total polyphenolics and proanthocyanidin contents in LTPE were significantly higher than in other extracts.
The amount of substances related to flavonoids contents was highest in RE (4.30 mg/g), followed by AE (4.06 mg/g),
and LTPE (4.00 mg/g). DPPH radical scavenging ability with a concentration of 500 mg% (w/v) were in the following
order; LTPE (88.87%)> RE (83.84%)> AE (80.67%). Further, the reducing power, ABTS radical scavenging ability,
and nitrite scavenging activity was observed in the same tendency as seen with the DPPH radical scavenging ability.
However, the ferrous ion chelating activity of RE (85.45%) and AE (83.88%) was significantly higher than that of
LTPE (75.60%). o-Glucosidase inhibitory activities of RE and LTPE with a concentration of 100 mg% were significantly
higher than AE. Xanthine oxidase, and acetylcholinesterase inhibitory activities of LTPE were higher than the other
extracts. These results suggest that the extracts from Portulaca oleracea have the potential to act as functional materials,
and components of Portulaca oleracea could be effective in the prevention of Alzheimer's disease, and may be used

to develop various functional food products.
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THAEs R B s 22 4F d3Ss fdste Ao=
HuEa Jrp(l). olefdh AW dde 2 superoxide
anion radical(O2), hydroxyl(OH), singlet oxygen('0,) 2
hydrogen peroxide(H202) & #-2 free radical®<] ¥
e:i/ﬂo] EH’:E]oﬂ o)z} A],]okxqg_ i%oﬂ}q GGAAE 7T
T AANEAEES &85 A Jide] 85y
O]E}. A Alzheimer's disease(AD)2] & <
Yol 72 0 1Sl FUY A9l £
< 17

u!

7
gE5Z9l acetylcho me(ACh)«l 2*”0] ADoﬂ/\i 0111 7%

Aol o] "vpa & XA cholinergic agonistt
acetylcholinesterase(AChE) A 3jA1& E3F AChe ¥%
7l digh A7 WAE L glovt 543 RAgoR =
o] X2 Qlate] HALAETE O A2 X|uf] X]=A]
NS 93 =o] AFHL JrH2).

¥ & (Portulaca oleracea 1)< 4]¥]E 3} (Portulaca)
o] ghaito] AER EHﬂ%, S5E "HEolgta kv A
o gE wpXAMGE ), LAx(FITHEL), FHANE
), WA G EER) 2 3L E%Tjr. S-glvket Zhxe] 47t
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Aaw, WE FAAA 23, F7]9] Fo|7F 156~30 cm
= do] gla =719 A4 2~3 cm= 7HA7}F Bl
G2 v 2538 HAHA Ateks AEolth AHE
Fd Fo® WA 9U)k st AR E &85 o]
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2 AFoNA AR M8 E(Portulaca oleracea) -2
20129 A& FAA A FEe AS Tl o™ AlA e
% SZHAZ(reeze dryer, FD SFDSM12, Samwon,
Seoul, Korea) ¥ th& #£37](IKA® All basic, IKA®
Werke GmbH & Co. KG, Staufen, Germany)Z AF-&3}o
40 mesh® #3)3F ¥2-& -50°Co] Hastdr] Agel A

HH|E9] FEUHS EHAE 50 goll 10819 70% ol &
£& 713 5 3tF Y2 S (reflux extraction, RE), 7147}
o =

A FZ(autoclave extraction, AE), A-=1%FZ(low tem-

\

perature high pressure extraction, LTPE) ¥l o2 F&
S ARG, FRYAFES AR EE €2

&710] WS Farete] 80°Ce] Wi Aol A 344 3

8.9 A9 & YA

L =

3] Bk FEElnh 7 7HE 52 autoclave(DF-100A,
DOORI Scientific Co., Gyeonggi, Korea)& ©|&3}4 121
°Cell A 153 &<k FEs om AL LY=L rapid ex-
tractor(FT110, Benchtop rapid extractor, Armfield Ltd.,
Hampshire, UK)E ©]-&3}o] A4 147 &<t 8.0 bar
o] ste slollA 23] whE FZE3IQIvE A7 FEES
Whatman No. 1 ¢J¥}%](Toyo Ltd., Tokyo, Japan)Z <3}
gk U5 rotary vacuum evaporator(rotary vacuum evap-
orator N-N series, EYELA, Tokyo, Japan)& 7553k
Lo =471 Z(freeze dryer, FD SFDSM12, Samwon) &}

B AEE ARSI o -50°Col Bashas A
AHEEFITE FEE Ao 8-S FEAS FEAR A

o

o=
F2d A AR 98 el

)

FE Y Axe aewAdos WA chroma-
meter(CR-300 Minolta, Tokyo, Japan)E ©]&3Fo =3
3}tk Hunter scaledll 93 L(lightness), a(redness-
greenness), b(yellowness—blueness), H°(hue angle) 2

chroma valueZE =#3}it}.

So|HE, E2EL0|E Y TEEA|OILT S £
Z8 = F-2 Dewanto (119 Wl e} F&&
100 pLel 2% sodium carbonate 2 mL$} 50% Folin—-
Ciocalteu reagent 100 pLE 7Fst & 720 nmoll A &F3%=
£ ZAsl¥ o™ gallic acid(Sigma-Aldrich Co., St.
Louis, MO, USA)9| A&l ofsto] &g &3l
Zd B o= 88 Abdel-Hameed(12)9] Wl uta}
FZ%E 100 mLell 5% sodium nitrite 0.15 mL& 7}8 3
25°Col A 687 W13kt 10% aluminium chloride 0.3
mLE 7}she] 25°Cel A 53t WA]8kgith the 1 N NaOH
1 mLE 7}shar mukek o8 510 nmol A F3 =S S4 3}
%2m rutin hydrate(Sigma-Aldrich Co.)¢] & alel 2]
stod gteFS AFESISIT) Vanillin-sulfuric acid¥(13)e
uz} AlE 200 plell 1.2% vanillin €< 500 uL2} 20%
sulfuric acid 500 uL& Z3ste] 201t WA gk $ 500
nmoA SFFEE A3 o (+)-catechin(Sigma-
Aldrich Co.)¢] &l ojsto] d&Fs A&l

DPPH radical A& =3

Blois(14)¢] ®iie] we} A= 0.2 mLel 0.4 mM DPPH
(1,1-diphenyl-2-picryl-hydrazyl) &< 0.8 mLE 7}3}¢]
1027 WA 8 vy 525 nmoll A FFE=E SAHs o
A2k4, DPPH radical scavenging ability(%)=100~—
[(O.D of sample/ O.D of control)<100]°l ¢]s}e] &A=

g s,
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ABTS radical 2A7{&d &H

Re 5(15)9] Wl wel 7.4 mM ABTS[2,2'-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt]®} 2.6 mM potassium persulfates &3tsFe] 229t
2ol Al 2441 7F 59t WAk radicals BFAAAIZ the A
g A7lel ABTS €9% 732 nmolA F3 %7k 0.700+
0.030¢] ¥ == phosphate buffer saline(PBS, pH 7.4)2%.
2 A5kl ARgakgith. 34| &9 950 Lol FEE 50
uLE 7hste] ol A 1083 vESAIZL = 732 nmoll A &
FrE SA3 o A4k ABTS radical scavenging
ability(%)=100— [(O.D of sample/ O.D of control)<100]
NIRRT ERET TS

Saeedeh®} Asna(16)9] Wl wel Al5 1 mLel 0.2
M phosphate buffer(pH 6.6) 2.5 mL2} 1% potassium
ferricyanide €< 2.5 mLE 7}$F & 50°Col A 30&7F vt
S A A E}-O— 10% trichloroacetic acid(TCA) &< 2.5
mLE 713k $ 1,650% g4 1023F dAiEe] skglom, &
M 2.5 mLol TFHS 2.5 mLe}F 0.1% FeCl; €9 0.5 mL
Z 718k 3 700 nmollA EFE=E A5

OFRIAI A7IEIM =

Kato 5(17)2] Wel wa} 1 mM NaNO; &< 1 mLel
A7ZFEN 1 mLE 7Feka 0.1 N HCI3 0.2 M citrate
buffer(pH 2.5)& 7}8te] & §-39& 10 mL=2 =43}t
ohsoll 37°Coll Al 1AI1ZF HEgA1Z1 3 1 mLE FHst 2%
ZAkgN 3 mLe} 30% g o7 &3k Griess re-
agent(1% sulfanilic acid : 1% naphthylamine=1:1) 0.4 mL
E SAH o R Tk & Ao 1583 x|, 520 nmeoll A
THLEE SAHEA Y. Z = Griess reagent A S5
5 AMgsg o™ A4bA, nitrite scavenging activity
(%)=100— [(0.D of sample/ O.D of control)x100]°] <]
ste] AbEeFaiTh.

3

A o|2(Fe*™)oll th$t chelating &1t &X

Yen 5(18)¢] WHol mel A|l25FEN 1 mL, 80% etha-
nol 0.8 mL, 2 mM FeCls-4H:O[iron(I) chloride tetrahy—
drate] €9 0.1 mL, 5 mM ferrozine[3-(2-pyridyl)—
5,6-diphenyl-1,2,4~triazine-4',4"~disulfonic acid] &
A 0.1 mLE VIS o5 £38te] F-2o4 1027t vk
AZL F 562 nmoll A FFEE SAHSGL dE2Te Ux
7 chelating agent?l ethylenediaminetetraacetic acid
(EDTA)E AME3st9d o AXH2], ferrous ion chelating
effect(%)=100— [(O.D of sample/ O.D of control)>*100]
of °]ste] 4bE33Th

o] Aulsa EA ww 391

a—Glucosidase XsHEM =X

Kim 5(19)¢] W wah A& 50 pl, 1 uint/mL a-
glucosidase 0.05 mL<¢} 200 mM potassium phosphate
buffer(pH 7.0) 50 uLE 2 &3 3ske] 37°CollAl 1021+
A Ak o2l 3 mM pNPG(p-nitrophenyl a-D-
glucopyranoside) 100 uL= #H7}ske] 37°Col A 1087k vt
SA1Z1 % 0.1 M NazCOs 0.75 mLZ W2 AHXA|#A 405
nmellA S35 SAHSI o, AL a-glucosi-
dase inhibitory activity(%)=[1— (Caps— Saps)/ (Caps—
Baps) 1X100: “Capst HET FZE, Savs' A5 FFE, Bavst
AlE FH7PFY] FFE7 9gte] A3l

Xanthine oxidase Xsi&M =X

Stirpe 5(20)¢] WHdl we} =55 0.1 mLe 0.1 M
potassium phosphate buffer(pH 7.5) 0.6 mLo] 2 mM
xanthine 7|2 0.2 mLE #7}8}3l xanthine oxidase
(0.2 uint/mL) 0.1 mLE 7}3}3it}. vf 37°Coll A 1587t
WgA1Z1 3 1 N HCL 1 mLE 7Fste] whe-& 2N &,
HES-o Zof] A uric acide] Y& 292 nmolA SHEE
A3l o A4k, xanthine oxidase inhibitory activ—-
ity(%)=100— [(O.D of sample/ O.D of control)><100]e]
oJsto] A=A

Acetylcholinesterase XsiEd =X

Ellman 59 ®%(21)¥ Sandahl®} Jenkins ¥ (22)2
WAy ste] A3 Y. AChES} acetylthocholine iodine
(ATC)< 100 mM phosphate buffer(pH 8.0)°l =< 22+
0.25 U/mL®} 75 mMS Ax3sFR on, waAleke 39,6
mg® DTNBI[5,5-dithiobis(2-nitrobenzoic acid)]¢} 15
mg9 sodium bicarbonateE 100 mM phosphate buf-
fer(pH 8.0) 10 mLell = Ax3d. 55 30 plol
phosphate buffer(100 mM, pH 8.0) 2.8 mL, AChE(0.25
U/mL) 30 uL, DTNB 100 pL& Wil &3ek 5, 37°CellA
10¥-7F preincubationd 3 tg 712 ATC 30 uL= #7}
sl 37°Col A 3&3F ¥H-SA1Z1 F 412 nmollA] SH=E
43190, yxzT2A4= 55 U4l 100 mM phos-
phate buffer(pH 8.0) 30 pL= 7}sle] SA 31 00, A 3|
A& A4k, acetylcholinesterase inhibitory activ-
ity(%)=[1— (Cabs— Sabs)/ (Caps— Baps) X100, “Caps: 3

T 85, Saps: AlE FHE, Bavs: AE FH7MTS F%
Vo) oste] 43Rt
Thin layer chromatography(TLC)0| 2|8t HMEAM

TLCOl &3 N2 F52 5271xF 825 80%
wEkE-o] =0 0.45 um syringe filter(Whatman, Rockland,
MA, USA)Z A3} & TLC 41& 98t A 52 AFE3I S
], Z}7} 2] A&+ silica plate(aluminum sheet Silica gel
60 F254, Merck, Darmstadt, Germany)ell 43k 3 tol-
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uene/acetone/formic acid(6:6:1, v/v/v)2] &&= A traction)”} 242+ 33.78%, 30.80% 2 11.05%% FEWH
A3k Tk EFF(chlorogenic acid, rutin, tannin, B-car- of whet frol ]l 2ol & WEhligl o, RE>SAE>LTPE <
otene; Sigma-Aldrich Co.) o % B4&4 st3lon, 42 O F2 &S Yy SRddFE3 7rvte
gL 7 AEES Rt A A (UV-254 nm, UV-366 ZQA =& FES YR AS @48 34 sty
nm< o8 weo] Agoer Fsgltt. TLC ofgh 84 AEE 9 83t o3| &4 Aoldf7t Tt
AChE®] A&|&4 a3+= Yang 5(23)9 S Hastd = @37 gEo], &3 AA Foll Az 7234
ZA43R oM, a4 9L acetylcholinesterase(E.C. 3.1.1.7, Hslo] we} B84 AEMEH O ZHE Ao]df e
Sigma product No. C3389, Sigma-Aldrich Co.) 1,000 |37} Golaldd mE A= AR ETH(24). $HH Kang
Unit& 50 mM tris-hydrochloric acid buffer(pH 7.8) 150 3} Lee(25)9F Kim 5(26)¢] dA7-ellA Fdz5= 4 7t
mLol 591 o 49| o4 3l= 93] 150 mg bovine se- F7raFEo] AagFEe 8 =2 F&& HEE
rum albuming #7}8le] 4°CE FX]3tEF 33Tt 2H2te) Aol A AoR Hol B AFNME & 259
A&+ silica plateo] %3t & toluene/acetone/formic otdof olste] ok Fapido] Zrhu]o] B} W AJHo] 47
acid(6:6:1, v/v/v)el &= Astglom x5t |E5 oA = FHom dekErh o= Wr]E YER
SIS F50] GEHT U A4S (LA BAE & = Lt FN =S el E bate 4% LTPEAA 713
3] ¥ 9. v 1-naphthyl acetate(1.5 mg/mL)& ESkom, AE B LTPECIA A& vele H% 2 A=
= = Yelf = chroma value® £713F3t}.

AbEFaL 37°Col A 2087 WkS-A171 & 0.05% Fast Blue
B Salt& HAFsHe] WAA 7oL WI=S SHlsoi.

Zajmlis, Sa2tE-0ls Y ZRtEAONLIY B
SAXel FEUNS DD ANF) BYuE, Sehueols B
vE AYe 35 wEow dolo PEA e wEUAR TRl de] due 5%

3 43t A3}= Table 29 BTh
UERILAL, #2904 3152 version 129 SPSS(12, SPSS RE, AE % LTPES] #&]9& e g 18.62 mg, 17.11
Inc., Chicago, I, USA) softwareZ ©]&3}%] Duncan's mg ¥ 22.16 mgo. 2 A21%FEo A9 dFdd 4L 7
multiple range testZ 33T}, 7t FEo] vla) ZHzF 19.01% 2 29.51% =2 S

et o] 19t st A 2 F3jAl o] =713k ulbe)

Zqn} 2 pxk s 3RHE ] &50] &olaiHol wE AR Alsd

ok g dAE Y] Ag AR HmsgEs FEdeR

=2 Y Mz HEAA &S 94 AV L&A A=sdES AdAt
FEUHE G HulEY 75 2 A %EE Table 1% 2 a8 AsddA FEFHE dEY BHY dHS S
Zt). 88 RE(reflux extraction), AE(autoclave ex— QA7 Aoz BaE v 9o} dxgd & 584
traction) @ LTPE(low temperature high pressure ex- b ks B4 A EAY SR AR, 2Ad e

Table 1. Yields, and Hunter's color value of Portulaca oleracea extracts with different extraction methods

Samples” Yields Hunter's color value

P (%, DBZ)) L (lightness) a (redness) b (yellowness) H° (hue angle) Chroma value
RE 33.78+1.217  49.98+0.29° 0.73+0.01° 9.36+0.35° 85.63+0.06" 9.35+0.35¢
AE 30.80+0.89° 55.28+0.81° 0.08+0.09° 12.4240.23° 89.63+0.42° 12.42+0.23°
LTPE 11.05+.0.57° 58.29+0.83" 0.39+0.08 16.52+1.79" 89.13+0.71" 16.52+1.79°

1)SE, stirrer extraction; RE, reflux extraction; AE, autoclave extraction; LTHP, low temperature high pressure extraction.
DB: dry basis.

Walues are means+standard deviation of triplicate determinations.

“Different superscripts within a column (a-c) indicate significant differences (P<0.05).

Table 2. Total polyphenol, flavonoid and proanthocyanidin contents of Portulaca oleracea extracts with different extraction methods

Measurement REY AE? LTPE”
Polyphenols (mg GAE"/g) 18.62+0.327™ 17.1120.30° 22.16+0.26"
Flavonoids (mg RHE”/g) 4.30+0.02° 4.06+0.04 4.00+0.07°
Proanthocyanidins (mg CHE®/g) 3.38+0.07" 3.35+0.10° 3.70+0.12°

1-3),
See Table 1.
“9GAE, gallic acid equivalents; RHE, rutin hydrate equivalents; CHE, catechin hydrate equivalents.
MWalues are means+standard deviation of triplicate determinations.
®Different superscripts within a row (a-c) indicate significant differences (P<0.05).
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i) Wl o] JFgE v Aor dEAa A& e B398 Azl A3 reductones
(28). Woo (292 HE(Achillea alpina)® €57 93 7} AFehe A YA @44k AREd st e = g
(Solidago virgaurea) ©1A & 7FFE2](121°C, 15 min) A3t G4 UeEhE Ao g 3akst @47 Y dug
39S u ZelvE g% daEua o 2 At Ao w d#HH oM (30), AR A A B EFS LHE
ME 7447t FEe] A9 ool og Ao 4o e W= LTPE(1.60)7F RE(1.39) 2 AE(1.33)el w8
Ao 2 Yetygt) Z8tR o= S oi 4.30 mg, 4.06 Ao g =4 X5 YERHA Y. Osawa(3])= A& 245
mg % 4.00 mgl &2 7t7HEFE R ALY FE] AT H %% phenol F79] sFELS Filstss

AR EFIYAFEANNE Fodoz 52 qFS gAY 558 UER AL o] E%2 T2 ks E o
e AT ZEQIEAolYY g4 = RE, AE % ojgh g Bk vp °1°H% i o] =855 FAts)
LTPE7} g2 7z+7} 3.38 mg, 3.35 mg ¥ 3.70 mgo.& A& Fo] Svketta Balsisled ol
agFFo] Rzt 2 ttEFEol vlsl 2+ 9.47% £ eI, webA LTPES] 3¢ e =

2 10.45% =2 §FS YRS o] A7 FE B FEE 9 dEsgEed o Aojgtal AlnHt
of W FEsstE T FoA AolE YERl o

=

il

ALaFE A HEIE T A8 FEIE S OFEIAM A7{EtM 2 & 0o|2(Fe’)0ll Bt chelating
ol F2 JFS v F s Aoz AdHEY =1t &4
FEUHS GEd AR50 b &A% 2 A
DPPH radical 2A7{&d, ABTS 2iC|Zt A7{EM 2l Sl A AEe] A A 2 gl de] AstE 2x8k= Fe® ¢ che-
FEUHE Jye HuEY AT T, 9y % lating &35 FA}3 A3} Table 49+ 2k RE, AE 2
ABTS #tjZ 2AZA4 & 543 2¥+= Table 33 2t} LTPE?] O}é‘*&‘ﬁ 2ABAE 77t 35.67%, 33.48% 2
=,

7]_0]—7}_0:1 == 2~ 0

500 mg%°l A1 ¢l RE, AE @ LTPE®] HAz-of &4 zbzt
83.84%, 80.67% 2 88.87% = A&i1¢tFZo] AF Yzt 2 =2 24

sl = = TL
‘/}E}Lﬂ‘iii’-ui BE FE79] dl&+ BHT

H~
o
o
w
R
,
ox, 2
e
4%

9 77t FEd HlE foldoR =2 48 YERS (B32.12%) Rt} =2 A4S Yeio] &% 754 A=A
o}, A G4 girToz A AsA A2l BHT (buty- o] J 7hs/do] A& AR OMXJD} Takashi 5(32)2]
lated hydroxytoluene, 95.38%)HE.t}= Hut& o g e Hyo w2 Zg¥s3 S st e ol

o] nitroso3}gHE 9]
S e AA
o olgt Ay} et

ol
2} 7 &4 9A] Z7Hdata not shown)str?] wj&o] A A8 AAZT AL Bt B AF A F

FA¢ Vehiglont Aug FE8el S5t S5l W uteh 2ol glout phenolA FEA
!
A5A LAl HEE FE o2 AnAn. 90 @49 Aole ATl #3 ol

ABTS @02 2ASA e 5 UHE R LTPE91.37%)> Hw, A2 A5 Aol v pH 2ol A ni-
RE(86.70%)> AE(83.19%) <=2°. ig QFEoA & trosamine H4< EE} aaHo AAT 5 & o=
FAS B ol Ergn] AU Tl va] AAE) G o AX, &#H ferrous ion chelating &¥o|AE RE

Table 3. DPPH and ABTS radical scavenging ability, reducing power of Portulaca oleracea extracts with different extraction methods

Measurement RE" AE? LTPE” Positive control, BHT
DPPH radical scavenging ability (%) 83.84+0.11""Y  80.67+0.87° 88.87+1.01° 95.38+0.69
ABTS radical scavenging ability (%) 86.70+0.74° 83.19+1.13° 91.37+0.99* 98.15+0.25
Reducing power (OD1g) 1.39+0.06" 1.33£0.03 1.600.05" 2.13£0.12

'¥See Table 1. The concentrations of positive control (BHT; butylated hydroxytoluene) solutions were measured at 50 mg%, and
various extracts sample were measured at 500 mg%.

Values are meanststandard deviation of triplicate determinations.

*'Different superscripts within a row (a-c) indicate significant differences (P<0.05).

Table 4. Nitrite scavenging activity (NAS), and ferrous ion chelating activity (FICA) of Portulaca oleracea extracts with different
extraction methods

1 1 2) 3) Positive control
Measurement RE AE LTPE BHT EDTA
NSA (%) 35.67+0.72"% 33.48+1.36" 40.33+0.71°* 32.12+0.89 -
FICA (%) 85.45+0.27° 83.88+0.40° 75.60+£0.42¢ - 98.74+0.21

"¥See Table 1. The concentrations of positive control (BHT: butylated hydroxytoluene, 50 mg%; EDTA: ethylenediaminetetraacetic
acid, 100 mg%), and various extract samples were measured at 100 mg%.

Values are meanststandard deviation of triplicate determinations.

Different superscripts within a row (a-c) indicate significant differences (P<0.05).
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Fig. 1. a-Glucosidase, xanthine oxidase (XO), and acetylcholinesterase (AChE) inhibitory activity of Portulaca oleracea extracts
with different extraction methods (100 mg%, dry basis). Values are means+standard deviation of triplicate determinations. Bars/mean
values with different letters are significant differences (P<0.05). The concentrations of positive control (AC, acarbose; BHT, butylated
hydroxytoluene; TA, tacrine) solutions were measured at 100 mg%.
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Fig. 2. Screening of 70% ethanol extracts of Portulaca oleracea with different extraction methods using TLC assay method. The
concentrations of 10 mg/mL samples were loaded on the TLC plate, and developed in toluene/acetone/formic acid (6:6:1, v/v/v).
A, chlorogenic acid; B, rutin; C, tannin; D, B-carotene. I: UV-366 nm (without chemical treatment), I: UV-254 nm (without
chemical treatment), II: white spots on the purple background represent the AChE inhibition when 1-naphthyl acetate (1.5 mg/mL)
and Fast Blue B Salt (50 mg/100 mL) were sprayed, followed by 1,000 Unit/mL of AChE spray. Abbreviations: see Table 1.
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