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Abstract

This study examined the contents of bioactive compounds and the biological activity of okra seed oil. Okra seed oil
consisted mainly of linoleic acid (44.2%). The content of total phytosterols was 2.180 mg/g oil, with B-sitosterol being the
highest (1.756 mg/g oil). The vitamin E content was 1.278 mg/g oil; the content of a-tocopherol was higher than y-
tocopherol. The total polyphenol and flavonoid contents were 2.463 mg gallic acid equivalent/g and 1.602 mg cathechin
equivalent/g, respectively. The 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid and a-a-diphenyl-B-picrylhydrazyl free
radical scavenging activities were 15.297% and 22.265%, respectively, and the reducing power was 4.524 mg gallic acid
equivalent/g. The okra seed oil inhibited 77.692% of the a-glucosidase activity. The present study showed that okra seed
oil had a considerable amount of phytochemicals and exhibited biological activity. These results suggest that okra seed oil
is a potential natural therapeutic for the management of metabolic syndromes.

Key Words : Okra seed oil, vitamin E, phytosterol, radical scavenging activity, a-glucosidase inhibitory activity
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L A2 (Abelmoschus esculentus (L.) Moench)y= o}z
7h R0 A== ol gt B, By SR A&
o7 AREIL ot et dufells vl ERjEls AR
o] g-f=lo] A o™ (Huang et al. 2007), T2 2 €3}
E 5 Y EEY o] w2 o= oA dvk
(Petropoulos et al. 2018). YHHH o2 @ Fz}o] Fulj= Hl&
g R R AF s, et F5eA =W Add A7
Tl A= EAQ 54wzl AFoEMR ] 7EX|7} "ol
A #H71H 4 = AAolth 23 ErjollA] A7 2R sh=
H] &2 oF 15%°]™, Calisir et al. (2005)°] W= <3
Qe Aol T EE oF 19.10%, A-&4 di-2 oF 821%
£ AAstaL vkar gt B3k e el Ao whle chl
2 J-&(protein efficiency ratio)°] -3l X 5§ 2]&
(therapeutic foods)e] YEZ AMESIZA} s A7 HALE

o] 2O (Uhiara & Onwuka 2014), #&3 238 X
Z2H(roasting)ate] A3 HEF o2 ARE-SIAAL Sk A
7F BaElo] 17|%= S}oH(Calisir et al. 2005). Adelakun et
al. (2009)] A7+ Aol olshd 9T} Ae ZvE 3%t
8 o Retal dlom, w2 ks €48 Bt
Hsoh 3k T2 A= d5 FH2HE 2 X4d 5
E 9F= 8945 YePAth(Dubey & Mishra 2017).
durrlo g AEA fAE tiat AN E P4
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al. 2009; Farhoosh et al. 2011; Chanioti & Tzia 2017).
Bk oly g} Ham et al. (2013)2] ol ojshd o] nj7t
FEHE 42 FEES HEANZHE, ¥EY E 2
policosanol 5°] Thg F-fElo] lom, gikst zhg-o] Hof
UL AkslA ZE# 2] tigh AlE B gas Jepitia
ST = AIAA] 57 1+(Food and agriculture organization
of the united nations, FAO)? W=, 20073 2 AAA
o7 oF 59 41008 E2] @Izt Atk ) A
B A4, 2011 e=aEke] =l AakFol 210%F kgolgtal
BuEon, gunploly HYf-5md FolM ¥, 1
Z, AFEF eyt 2h, 23 22 7RAE FHEE o
A T E 2 JTHKim et al. 2013). A A Fsl=
3 7| FHstE vl E eaet, FAA T3 22
oAl Aol gk Al F AM7E FrkekaL oy, o=
2te] &g g 75l ek A= melgk Aot 53]
Az Ae ohdst Ay EAS ek dSelE E
Tslal 715748 AF Al Z8sh] S A= g A
ojth. wEhA| 2 AFtellM = FujellA ALk F<gh o =et
ARFE 78S 2o 7Is8S skt 7154 e
S AEgds Hrtskdit

fa
>
o oy
=
>
&
)
to
H
ic
=
rr
o
o
o
k1
4z
&
M
=2
>
:|N:,'
=

o et 0518 N FYsle] Agalglon, 1T T4
of WARY Atk EE dimethyl sulfoxide (DMSO),
trolox, sodium chloride, magnesium sulfate anhydrous, Folin-
ciocalteu’s reagents, catechin, o-o-diphenyl-p-picrylhydrazyl
(DPPH), 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid
(ABTS)= Sigmark(Sigma Chemical Co., St Louis, MO,
USA)lIA Fiste] Aol ARt Bl E #58-
© 2 A8-F+= tocopherol¥} tocotrienok> Merck(Darmstadt,
Germany)ZF-E Fste] ARSIt 2 Aol AMEH
methanol ¥ =<2 Burdick & Jackson Co. (Muskegon,
MI, USA)ZHFH HPLC 552 Tt AH&-33l

2. 232t M| 71§ & methanol === M=

2 Aol &8H s AERH 7SS FEsH] fl8)
ez AE A B Axsislnh dxE a8 A 24
3lod 10 g& A H3F 3 200 mLe] hexanel & AFL-olA 18
AlZE 5 X' FEsith 5 & oA (Advantec No.
2, Toyo Kaisha Ltd., Tokyo, Japan)E ©]&3dle] oj=}3sl %
7+9+537)(EYELA N-1000, Rikakikai Co., Tokyo, Japan)
2 §uE AAT v e A 715S do] AFel AR
SHTt. B3 @A A 7]54] methanol FEES A5
M= 232 A 715 5S¢l 50 mLe] methanolS- 713

3t M 7

g9l delgy 393

18A17F &< 4204 wHkst & methanol 52 Eth &
o}zl methanol 32 AUEF71E o835t F718&mE A
AR e, ZARS Ado] DMSO09 Fo] A3l A&t
B Agol| AME-# tl5Ff(Soybean oil, Ottogi, Pyeongtaek,
Korea)®] methanol FE&2 U212 238 4 7159
methanol FEEF 22 PO R A 23T

3. At =4

Q= A 7158 At
(2017)9] L o]k
(fatty acid methyl ester, FAME)Z =X
< APty ea=k A Z1Ee] At 24
chromatography (GC) 418 53l &olrgkom Agilent
Technologies 6890N (Agilent Technologies, Santa Clara,
CA, USAY2 AHE-sISiTh A4t Ao ARE-E columne
SP-2560 capillary column (100 mx0.25 mm i.d., 0.25 um
film thickness; Agilent Technologies)©]$1.2™, oven 2%=+=
5w &S 130°CE AAIAZAL, 2 F 29 408 287t
240°C7HA] S EHES g & 1588 AR 2] A
ke A4 3% (Supelco 37 FAME, Sigma Chemical
Co.)¢] HFE Al7H(retention time)} H|w3}e] A ksl

ZAE dolrr] 28] Kim et al.
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4. AMEYAHIE M

oAt ¥ 7|59 AEHZHE TS 48] Hal
Shin et al. (2010)2] WS o] ga}e] BAaiict. © =g 4
7189 WH ®FEZ9 Sa-cholestane (Matreya LLC,
Pleasant Gap, PA, USA)S 37kt 3, 3% pyrogallols 3+
¢k ethanot H7Fetal X®et & x3sl¥l KOHE 7}t
v 73lE Fa)3lsit). vhg-lof 43 rladlg vlE Y g
80°C2] heat blockollA 1417} 5<9F WREAIFA L,
x| ste] Wztek & 321 SRTE Hrtete] 1Esiel
25l FZEH hexaneS FH7FSIAAL, &g & Wb
slo] FEdS mokor, o] HAS 23] RIESIL FEH
Azale. A4 FZ7](Chongmin Co., Seoul, Korea)S ©]8
slo] F=3192™, 1% trimethylchlorosilane®] % N,0-
bis(trimethylsilyl)trifluoroacetamide-+trimethylchlorosilane -8
N} pyridine 84S H71ste] 1®gH & 80°C heat block
oA INZF B FEASE st A ¢EE
Hkg-ol 8 045 um PTFE syringe filter (Whatman™, Dassel,
Germany)E ©]-&3ato] ojFate] LA]o] ARESIITE. A=A
ZH &9 #4190 AFE-3E column HP-5 (30 mx0.32 mm
id., 0.25pum film thickness; Agilent Technologies)®] 1.2,
GC (Agilent Technologies 6890N)2] oven 2L+ 27]
260°CollA AlZFsted 5 3°CH dsAlA 300°Ce] =Eet
T 1582 FARF. B4 Al GC Y7 AE7] 25
ZF7F 300°CS} 320°CoI it A EA XS] T8 e

Hhe] B5F5 AR e, w5 Ak peak areas
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5. HIEPE‘._ e

R ] 71529 BIER] E 3HF 48 918l Park et al.
(2016H HS ARSI T 238 A 7152 hexaneol] &
3lgt ¥ 0.45 um PTFE syrmge filter= {33l HPLC #
218 AAsI . 884HE71(FP-2020, Jasco Corporation)S
¥ HPLC (LC-2000 Plus system, Jasco Corporation,
Tokyo, Japany& AHE-Sto] 45 AL, &4 A2
LiChrospher Diol 100 column (5 pm, 4.6x125 mm, Merck
Millipore laboratories, Darmstadt, Germany)2- A3} t}.
Column oven (CO-2060, Jasco Corporation)?] 2%+=
25°CSe ™, o] 54 1.1% isopropanolZ -3t n-hexane
52 1.0mL/ming F%° HA s6d. A& 3
excitationr> 290 nm, emission 320 nm®|N L, A|52] 13]
FY L 20 pLo|ATt.

6. 5 EC|H= & =4

et A 715l FHrEo] e & EeElse] e o
o}17] 913l Folin & Denis (1912)2] YL o] &3t =4
&Itk DMSOell 24§k ¢=1et A 715 methanol FE=
50 uLell 2% Na,CO; 1 mLe} 50% Folin-ciocalteu’s reagents
(Sigma Chemical Co., St Louis, MO, USA) 100 uLE 3
7hste] QbAoA 57 A WA|SIATE o] & g EA
(Thermo Scientific Ltd., Lafayette, CO, USA)E ©]-& 3}
750 nmoﬂ/q :6;_7,]-1:_2_ %7(4 o].)ir/]. Ea.&]b‘— -a]—a]: §l—o] O

A3 EFEZL gallic acid (Santa Cruz Biotechnology
Inc., Dallas, TX, USA)Z A3t}

7. BiC|E A9

LAt A 71%94 f‘f&*&i}%—% olr 7] s DPPH %
ABTS g &75S 43It DPPH 29 ﬂJﬁP
398 =4S 98] DMSO°l sla" o Fgt X V& F
E 50 uLoll 02 mM2] DPPH €98 1 mLE 7}ske] A
3l & okAhol|A] 30%-7F WHX]SEAL ELISA reader”] S ©]-&3}
o] 520 nmelA F3=S =43 tkBlois 1958). ABTS 2}
Ud &ASE S437] 28 7.4 mMe] ABTS €943} 2.6
mM2] potassium persulfates EFHeE T Ao A 244 7F

B3k, 735 nmelM FBE7E 1.0 et HEs 8)4e
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<Table 1> Fatty acid composition of okra seed oil

5 A¥ol AFEIth. ABTS g2 2758 2%
8 20 uLe] 2=z A 71§ FE=° ABTS o2
1 mLE 7Iste] "SI, 307 SaolA] wx|gh & 7
nmol|A FEE=E SASIITH

ghelz 25

238 R 7159 YUY =42 Oyaizu (1986)2] HHHS
AHEale] A8S Wedalh. €38 4 methanol FEE
250 uLel 0.2M sodium phosphate buffer (pH 6.6) 250
puLg 3 7}8}J_ 1% potassium ferricyanide 250 uLE & &
33l B 50°C S=8A oA 2057 U A|ZIT 2 B 10%
trichloroacetic acid €< 250 uL 37}k 10,000 rpmoi| A]
1E7F 9488 & 45 500 Lot 575 500 uL, 0.1%
ferric chloride 200 uLE 2o} £33 5 700 nmol A &%
=2 =45t A7 98 mg TEAC/g residue®
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AT A= 27 23] ol e whE AAS T
]U%, A} e Hat+ XA (standard deviation, SD)Z
FAEAT). gk AFe] fo3S AR HAste] SAS,
version 9.2 (SAS Institute Inc., Cary, NC, USA) =213
S AFE-31992™, one-way ANOVARE #413}14] Duncan's
multiple range testE F3l p<0.05 oA AS3IAT

M. A3 9l 12Xk

1. 23AEM] 7|52| X|gat =M

238t A 7182 n-hexaneS ©]83l FEAUIL, F
FEE 1440%01ATE. 38 A 7159 Agat 24
<Table 1> ey, ¢ aa} 4] 7120)= & 971x)9] X

Aol e Ao ® Uehgon, 7P Bo] EAlishks Ak
linolelc acid (C18:2)Z 715 100mg T 44.233 mg©|
Hol AUTH EZE TIRAE F A=A Al ohF
H Aoz 4#F palmitic acid (C16:0)2] $FF(30.045 mg/
100 mg oily> 272} 4 7|5olA F HAZ =A Yepsith
I SO 2E oleic acid (C18:1)2] H=H(20. 709 mg/lOO
mg oil)e] =Y FUAF e A 715l FHrE & 23}

AP 35.059%A oM, T BESAIYLS 64.941%%

uol'
il g

|

]-L:

(mg/100 mg oil)

Total Total
Cl14:0 C16:0 C18:0 C18:1 Cl18:2 C21:0 C22:0 C24:0 SR [ ———]
0.232+ 30.045+ 3.718+ 20.709+ 44233+ 0.474+ 0211+ 0.259+ 0.119+ 35.059+ 64.941+
0.000" 0.025° 0.016¢ 0.063¢ 0.062° 0.001" 0.004" 0.003¢ 0.001 0.001

All values are meantstandard deviation of triplicate determination.

Means with different superscripts are significantly different by Duncan’s multiple range test at p<0.05.



EPSTE Anwar et al. (2010)2] o] wiE2w @ =2} A 7]
Eoll= linoleic acid®] &#(30.31%)°] 71 BaL, palmitic
acid®] BHH30.23%)0] T WA won, & 2 R
o] gFo] oF 60%= ¥ A-Ae} ‘IQI’/‘]‘L ZIO0F HAE]
o] At} T3 FrIEe 7P ol EAlstke Ak
linoleic acidZ 46.82%% 2FA|3}H oleic acide 39.25%7}
Shel okl BaEo] tk(Kang et al. 2002). LT
A 715l 78 Bol =] = linoleic acide 25 A
W1 omega-6 AW T SR, 5 FEZHE FEE
UEE 3t e Ao=E dEA o AP Zste] 4
Wox= g7t ' AeZ By o] ¢ thHorrobin &
Huang 1987). W&}A] =2} A 7152 A4 AR 9%
2 7HX7F s, 117 o2 a9E vErd o 9
= Jo= Azt

2. 23EtM 7|5 AMEMAHIE U HIEDI E S
23zt A 71800 gHrEe] AE EAZHEY ks

dolr 7] 9ste] GC S AN, By Aide

<Table 2>°] eIt} 23zt A 7|Eole A E42EHE

% B-sitosterol?] E=Fo] 7Y WO ™ (1.756 mg/g oil), L
TR0 2= campesterol (0.291 mg/g o0il)°]AT}. Kalogeropoulos
et al. (2010)2] A= ATl AGeA AB== 145
o] TR HEAZHEY FHFHS °F 0.13%014 0.53%=
B Th & AgoA] Bl OELE]— R 7|2 = ok
0.22%°] AEH2HE] FHrEo] om T AEAZHE
% P-sitosterolo] °F 81%% XA }Oi‘il' 7|1 Aol mEw
ETXN R AEAHZHE F B-sitosterol?] $HE(0.639-1.193
mg/g)°] 71 =& AL E HIE] tHWie et al. 2008).
dreg} WF P BFoME 2 EASHE 5 B-sitosterol
o] ghako] 7Hg Eqkom RS 0.273-0.594 mg/gS E Bl
HJTHCho & Lee 2014). o)A H o= A 7189 224
/\Eﬂi/] ‘6]-‘2'1;_ 7] oﬂ HE 01121 /\T% _"?r)(]oﬂ lﬂ]’é‘]—Oq =
2 o7 YePIT} Radica et al. (2013)2] A Aol <]
Sl B-sitosterolk> Ao FE HIRE FollA ledl
FE S7PIIE 29 BoFih 12]al Awad et al.
(2000)2] Aol W= campesterols} B-sitosterol> %t
Az A7E APEE frEdte] S5 JAlske a7t S
S ByEoh

=g A 7lgdd gHrEol e HIE Eo] g
<Table 3>o] JEPHATE. A HERR E9] S 1278
mg/g oil2 YWEFSES ™, a-tocopherol (0.705 mg/g oil)3} -
tocopherol (0.573 mg/g oil)¥+ AZE UL, EE tocotrienol
o HEFHXA eksktl vE] E= a-, B-, y-, 8-tocopherol
tocotrienol®] & 8714 HElE A1E F A5, 2
Fo theksl 2oz Yelyth(Park et al. 2016). Park
al. (2016)¢] AollA A& A1) BIERI E o] &
—’F = 009mglg, S71EE 0.62mge FNELS 043

@3zt M 7|29 M2l=td 395

<Table 2> Contents of phytosterols in okra seed oil (mg/g)
Components Okra seed oil
Campesterol 0.291+0.037°
Stigmasterol 0.052+0.003°
Phytosterols B-sitosterol 1.756+0.137*
55-avenasterol 0.081+0.015°
Total 2.180+0.184

Values are means of duplicate determinationststandard deviation.
Means with different superscripts are significantly different by
Duncan’s multiple range test at p<0.05.

<Table 3> Contents of vitamin E in okra seed oil (mg/g)
Components Okra seed oil
o-Tocopherol 0.705+0.009*
B-Tocopherol -
Vitamin E y-Tocopherol 0.573£0.005"
5-Tocopherol -
Total 1.278+0.015

Values are means of duplicate determinations+standard deviation.
Means with different superscripts in the same column are significantly
different by Duncan’s multiple range test at p<0.05.

mg/eel et RIS ol A=A fel Hlste] 22
2 4 715 HE] E g of 1adlel Be e
S Sl Ao Vet 58] vkl Esl el v

2 Be E7150 Histdx oF o) Be Zlo= Y
HIEN E= th2Q1 aitkst =42 98 59 Alzdel &
Astax] Ankite] ksl 2hg-S Holan, AdAA g
o AL AT dHA ATHHill 1998). 53] a-
tocopherok® Fefoju} Al xuto] Shi e ES] S8 ¥
Bl=, BlERRI E oA 5 7P 9 s vE
£ 2oz 424 It} Bharti et al. (2013)2] Aol &
1= HIER E 5 a-tocopherol®] FE|E 717 Zol] -
slaL glom, ols Byt fridd Fo] nEHF, Aled
g5 4 ded APl st A 2t e AeR
Bseh. 2 AFella dokd o=t H 7lgole v
B-sitosterolZt a-tocopherolbs EHF-3taL 7ol thst Az
2 a3 UEid F S Ao E Ve 5 3

3. 23t M| 7|52 polyphenol & flavonoid &2k

AEA de] HEEEo] 3= polyphenol 3HHE-S
anthocyanin, phenolic acid, flavonoids 52| FE|Z 2] EX|
o] &7, o, A ol thdstA EE= o] ATt Polyphenok>

I Fxo| S| =47 (-OH)E Bt o, gz
gk ozt ““qul'i aitksl, Ak 9 39S 5o A
& a3t e Aoz dEA Ark(Scalbert & Williamson
2000; Dai & Muper 2010). =3t 2] E29] 23} djARE
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<Table 4> Total polyphenols and flavonoids contents of methanolic
extract from okra seed oil

<Table 5> Free radical scavenging activity of methanolic extract
from okra seed oil

Total flavonoids
(mg CE?/g residue)

1.602+0.040°
1.19140.073"

Total polyphenols
(mg GAE/g residue)
2.463+0.124°
1.886+0.041°

Samples

Okra seed oil

Soybean oil

YGAE: Gallic acid equivalent.

ICE: Catechin equivalent.

Values are means of triplicate determinations+standard deviation.
Means with different superscripts in the same column are significantly
different by Duncan’s multiple range test at p<(.05.

flavonoid 3}3H&-2 apigenin, quercetin, hesperidin, catechin
9 epigallocatechin 3-gallate 5©| thiE2 o], 34ks), &uf
olglx, ¢t % FHF T EHUF RiEe St
(Kawaguchi et al. 1997). o] <dtell o|shd ot 71
41 = methanol®] polyphenol 3}3HE2] FZof 7P -
s, akst 2AE TP Hojuri ®iEe] Ut
(Haminiuk et al. 2014). ¥%F ofygl 218 7]52] methanol
FEE A% AN E 7159 s E4S VER
= E4E0°] methanolol] §4] &sj€the AL Hasilch
(Shin et al. 1998). Wep 2 AFX = 038} & 7|22
polyphenol ¥ flavonoid &8 ¥oli7] 213 methanol 5
S5 Alxsto] A3l AMg-sIsien, 4 A= <Table 4>
off Yrehiict. 272t A 71552 polyphenol 3+ 2.463 mg
gallic acid equivalent (GAE)/g residue®] %13 flavonoid &
22 1.602mg catechin equivalent (CE)/g residue®] AT},
272 AM-E U5 methanol FEE2] polyphenol 2
flavonoid &2 7H7F 1.886 mg GAE/g residue} 1.191 mg
CE/g residue® YERIT 232} 4 715 methanol 5%
2 272 552 methanol FFE1RT} polyphenol 2
flavonoid®] $H&o] f-o1x o8 A velutth. Xuan et al.
2018y &3 & 7}=2H3 methanol FZ=-2] polyphenol
319+ ko] Ztzt 1.76 mg/g 2 3.01 mg/go)kal B3
ok webs e A 7152 Alsl Bl S92l A=A e
I FAFSE 9] polyphenol SHE-S FH3HL e AL
2 Yepton, ol o4t A 75| 7154 AE A2
Ao &g 7hsAd Ad AoE AlsE

4. 232t M| 7|89 Me|gd g1t

3zt A 7159 A2EA a9E Hr1slaAl DPPH 2
ABTS #t0Z &A%, S gotrgton, o1 A%&
<Table 5>l YJEpSITE. 272} 4 715 methanol FE=2
125 ugmL F=2 2Alst] 2 d a7s A4S Mdst
At 2 A3, DPPH 2 ABTS 22 2A4%5°] 212} 15297%
2 22265%% Ve, thET B methanol FEE
(125 pg/mL)e] DPPH % ABTS #UZd &aA%S 77
13.727%, 19.543%= Jebsth. weby e A 7159 &

DPPH radical ~ ABTS radical Reducing power

Samples scavenging scavenging (mg GAEY/g
capacity (%) capacity (%) residue)

Okra seed oil  15297+0.721*  22.265+0.393*  4.52440.057°

Soybean oil  13.727+0.388°  19.543+0.109°  3.349+0.453°

DGAE: Gallic acid equivalent.

Values are means of triplicate determinations+standard deviation.
Means with different superscripts in the same column are significantly
different by Duncan’s multiple range test at p<0.05.

<Table 6> a-Glucosidase inhibition of methanolic extract from okra

seed oil

Samples o-Glucosidase inhibition (%)
Okra seed oil 77.692+0.000°

Acarbose 81.667+0.544%
Soybean oil 48.159+1.048°

Values are means of triplicate determinations+standard deviation.
Means with different superscripts are significantly different by
Duncan’s multiple range test at p<0.05.

g Zrd 275

=

ol Blste] rhE 1 4 2l
Aok E=gk 2 T2 X 715 methanol FEE 2 U5 715
methanol & st =2 747} 4524, 3.349 mg
GAE/g oil2 Yehstew, @3zt A 715 methanol FEE°]
OFrETh folF oz w2 sdgS Yepliglt Sl
At BAS SHATE THOZH thF-E9] polyphenolZt
7o ksl B4o] ud Arsol vlgiske Ao o4
A At

a-Glucosidase= Ait-S 7Rt ote tiE4] &4
Shto|th(Caspary 1978). WEFA] a-glucosidase A3l 4
X e T FFE AANA T ds 2 g I &
WZo ool gaks mAe AoE dHA UtHOyaizu
1986). 71 ATelx eaet #52 HvkS doFl ==
doA] g3} EF XA w28 WHEe a3t v B
2319 tH(Fan et al. 2014). ¥k olyz} B7|olMe G
o] ARE flste] =gt AE WIS H O ARSIt &
14 ) thH(Thanakosaia & Phuwapraisirisan 2013). W2}
2 A= 232 A 7159 a-glucosidase B4 A
TIE Yol T} Acarbose= A1 F< a-glucosidase®]
AAAZ E Aol A] positive controlZ ARE-SHATE. Acarbose
(I mg/mL), 232} A 7]& methanol FEE(1 mg/mL) 2
5% 715 methanol F&E(1 mg/mL)e] a-glucosidase &
Aee 27t 81.667, 77.692 B 48.159%= LFEFs{TI<Table
6>. 232 A 7|5 methanol FEE E1 5+
methanol FFEKRT T4 0% £& AAleS YA
©]% <A7*(Thanakosaia & Phuwapraisirisan 2013; Fan et

o3l of\
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<Figure 1> Representative chromatogram of TMS ester derivatives of phytosterols from okra seed ail (IS, 5a-cholestane; 1, campesterol; 2,

stigmasterol; 3, B-sitosterol; 4, 55-avenasterol).

al. 2014)°l =24, @38} 83} H 2] FH a-glucosidase
A A EA-S rutin, isoquercetin, quercetin 2 quercetin-
3-O-beta-glucopyranosyl glucoside 522 Hilx|o] it}
o]# %t a-glucosidase?] B4 AEZA o& 2=z} A 7]
& methanol F&E9] a-glucosidase?] A5 o] -43H|
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