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Evaluation of antioxidant, a—glucosidase inhibition and acetylcholinesterase
inhibition activities of Allium hookeri root grown in
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Abstract

This study was conducted to compare the functionality (antioxidant, anti-diabetic, and anti-dementia activities) of
the methanol extract of Allium hookeri root grown in Korea (KR) and Myanmar (MR). The total polyphenol and
flavonoid contents of KR and MR were 5.27 and 4.80 mg GAE/g, and 0.35 and 0.24 mg QE/g, respectively.
KR contained significantly higher levels of total polyphenols and total flavonoids than those of MR (p<0.05). The
IGso values of KR and MR were 6.53 and 5.31 mg/mL, respectively, for DPPH radical scavenging activity. However,
KR had a significantly higher ABTS radical scavenging activity, | 5 chelating ability, and reducing power compared
with those of MR (p<0.05). In the evaluation of anti-diabetic activity, KR showed significantly higher a-glucosidase
inhibition activity than acarbose and MR at whole concentrations (p<0.05). KR and MR had acetylcholinesterase
inhibition activities that of 51.44% and 44.33%, respectively, at a 50 mg/mL concentration. These results suggested
that roots of A. hookeri, especially KR, could be useful in improving diabetic and dementia disorders due to their
high antioxidant, anti-diabetic, and anti-dementia activities.
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FE= M=

AR 7158 S 9% FEEL EEAT
o 3271 % A8 40 g¥} 80% methanol 200 mL2 o]
7z 412 Y3 60°C shaking water bath(KMC-8480SF, Vision
Scientific Co., Seoul, Korea)ol 4] 100 rpm -2 543 ot
FZ3}aL, ©]E 47, 8000 pmolA] 20487 YA EE] 3 U
Whatman No. 1(Maidstone, England) 2 <] 3#}5}t}. 18 &
< Ro} tHA] 80% methanol 200 mLE do] 9]o] o R
e 22 319tk doldl FE9S 7eMsE(R-124, Buchi,
Flawil, Swizerland)s}31, 7}719] 55H FE2ES 524%
(FD-1, Eyela, Tokyo, Japan)3lo] €3 &2 & e
A Mgkt

£ BajHE ¥ & BaEcols HY 55
>= o

% 2895 ke Folin-DenisH (9)0l] F3te] =431

Of

T2 ZAA-FESE A A23H A2E (2016)

th & FEES THT 59U b3 AlE el 02 mLA
o] 7] Folin-ciocalteu’s phenol reagent 0.2 mL %7}
gto] & B3I o) & Ao 383 W3 H, 10%
Na,CO; 04 mLE 7}eto] E8eti S/ 4 mLE H7ls
Sk Aol 1AZF A3 T2 725 nmol| A FREE =3
sttt o] W & F2]vE 3}ehE 2 gallic acid(Sigma, St.
Louis, MO, USA)E o] &3&}o] 23t B3 o 2 HE]
TS Feteith
Z ZetE o= 2 Moreno 5(10)2] Wl 3}
Zsth FE2ES TR 59 oS AlgHe 05

mL #3}3L 10% aluminum nitrate2} 1 M potassium acetate S

=2
=

2

=
Z¥7} 0.1 mLA 2311, 80% ethanolS- 43 mLE 7}sle] &35}
Atk A2 4087 WA 3 T 415 nmol| A FHEE
Stk o] W ¥ S o= S quercetin(Sigma
St. Louis, MO, USA)S- o] &-5lo] 2Hd 3l & 0 2 HE]
gHikste] S35t

S =43tgon, o]d] g ICsx(half maximal inhibition

concentration)= T3] YERASATH
A ¥e] #2529 DPPH ]2 &4 52 Blois(11)9]
W) o] St Fd et fre] 2l 1,1-diphenyl-
2-picryl hydrazyl(DPPH, Sigma)°l] th3t A|& &-<llz}o] Az}
Fo AHEH o] ¥h-go oa) DPPH gtt|Zo] Ftadh=
=& spectrophotometer(U-2900, Hitachi, Tokyo, Japan)Z
o] &ate] SABIALE 7 FEES FEHUE AZdlo] Al
g7l 05 mL # 3k, 0.1 mM DPPH €9 1 mLE 7|5}
1037} vortex mixing 3} Th 015 420l A 3087t WHEA|

A 520 nmol|A FBEE S Th
ABTS[2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)] 2242 Re 5(12)2] WHES 45 F4st] 24E
3ttt ABTS 7 mM¥} potassium persulfate 2.45 mMS
STHT &3lste] 12~16A1%F Tt Gael |5
ABTS cation ZTIZHABTS )= AT ©] &4
80% ethanol2- ©]-&-3Fo] 734 nmell A 0.700+0.0022] &33=
e ZAEE Atk SR FEEE A%
)}

=S S4sith

Abajite) o] R 2oy 242 Dinis 5(13)2) WHS
Hgsle] SH3AT FE2ES THTO 5o s=H=
1 mL #3% %, 2 mM FeCl, ¢} 5 mM Ferrozine[3-(2-
pyridyl)-5,6-diphenyl-1,2,4-triazine-4,4 ” -disulfonic acid]-S
247} 25 WL A7bskal Sttt o) & Aol 1023 B
g oh 562 nmellA FREE ST
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SH912 & Mau 5(14)°) Wl F3lel 25990 F2
58 SF5e 59 v 250 uL 3k, 0.2 M sodium
phosphate buffer(pH 6.6)2} 1% potassium ferricyanide[KFe
(CN)g] 217} 250 uLE 37kste] 50C 8ol A 2027t vH&-

Al1Z1 &, 10% trichloroacetic acid 250 uLE A 7}skAth ¢
HE-S--8- 25T, 1000 rpmeol A 1023 941 Ee slo] d&

25N 500 Lol S/ 500 pLe} 0.1% ferric chloride
(FeCl;-6H,0) 100 LIL” 17 ].z‘,- oq 151— } ]‘6’ ‘?J:—‘—"C’“
9] &% %% microplate reader(EPOCH, BioTek Instument
Inc, Winooski, VT, USA)E ©]|-&3}] 700 nmol| A =73}
.

orﬂ

aGlucosidase Xslj&4

aGlucosidase #3842 Phan 5(15)2] Wl wel =
sttt = 7z 359 sample 50 pLE 0.2 U/mL 50 1L,
200 mM potassium phosphate buffer(pH 6.8) 50 L} 233
o] 37°CoA 1583 v e & 3 mM pNPG(p-nitrophenyl-a
-D-glucopyranoside, Sigma) 100 ULE- 7}5te] 377 Col| A 10%
ZH WHgAIZ ) o] % Hhg-ello] 0.1 M NaOH 50 L& ¥H3-S
FAIA7]1 3L 405 nmell A FBEE S8tk Sample 73
7F+E negative controlZ AFE-8FR 1L, 71& I E
blank® AFE-SlTE. HlwE 93] acarbose(Sigma)E
positive control 2 A}-8-3}%1 S SAgA ] A==

w2 ofs] AEE A

*Inhibition (%)=[1-(ABSsampic-ABSbiank)/ ABScontrol] X 100
ABSqmple: Absorbance of the experimental sample
ABSpiank: Absorbance of the blank

ABScontrol: Absorbance of the negative control

Acethylcholinesterase (AChE) Xaigd &3
A 8E2] 9] acethylcholinesterase(AChE) A& 24 &
Ellman 5(16)¢] W< &3t S 3tth 200 mM
phosphate bufferol] =<1 sample 200 pL, DTNB 80 1L, 0.2
unit/mL acethylcholinesterase 10 ULE micro well plate©l]
Yy &3tet 5, 25Col| A 553t incubation 3}t vl <
% acetylcholine iodide 15 pLE 23l THA] 25Tl - 5E3H
incubation &+ %, 405 nmllX &P =E =745+ th Control
£ sample ™Al E32] phosphate bufferS Al-8-3}31 2H,
£ ANPEE B8 Ao olsd AEsd,

*Inhibition (%)=(1‘(ABSsample/ABScomrol)) %100
ABSample: Absorbance of the experimental sample
ABScontroi: Absorbance of the control

EAXZ
2 A4y E M Eo R Fd Jagy THAE
el o, 7} A A3t o3k BA A2 SPSS(Ver.

20, Chicago, IL, USA) B4 =213
FAFZ p<0.05 ol A] t-testZ 7&%6‘}211:}. ?‘?} é}%‘r
= 2 g 24 AL p<0.05 FrollA] 2

o]
=
BN Agstn zF AE T Hax]7He ‘r°T/]

Duncan’s multiple range testZ 7353}

A0 ¥ &

Of
]

gz ¥ Ecte-ol= &zt
HEA B2 AEA 0 da] BEXFo] 9loy 3t
| 271 ©]”¢2] phenolic hydroxyl(-OH)7] S 74 &
shRHes T4, Absh-gdnkgo A 71d = 2
ZE v EslsEe FTHEE  phenolic  acid,
flavonoids, lignans, stilbenes 5°| o™, ditsldAdS
]ivg].o:] /ﬂﬁ:]_ﬂ—];ﬂ Z]:i]—oﬂ 6]—01- iﬂ—onﬂ%’ ]—"]“6:]01— zzl-/ﬂ
= 7BI5k17). AR ERele] & Eue 9 S eolE
6‘&2 =28 A= Table 13 2t} & Zolv=aae
U4 A EEE] 527 mg GAF/g, 7| Qknbak Ak iie] 4.80
mg GAE/gC & Ak ARxjiie] 7} feld o g =8 g
= Yehfol AujA]ol] whet greFo] Aol S Hole A

Y,

2L
o

R
9,

oo oft Hf
r ont

ok & 99tk = ﬂ—y‘bo]t z‘ﬂak w3k Ak }\]‘XHH“FJ
0.35 mg QE/g, PIFrhit 2Faj¥e] 0.24 mg QE/go-& o
o] zJo]E Ho] t)EEo] A& Za|usddo] =
AL ZgiH ol =8tk et =k B9l A3k JE

SETH(18). o139 Aol A FAE A el b vl Qhupat
AAEIET T B F FedE 9 Sohuico|=gtee
Ho] g Byol o ol Aow F3Eh

Table 1. Total polyphenol and flavonoid contents of Allfum
hookeri root

Total polyphenols Total flavonoids

1
Sample (mg GAE/g extract powder) (mg QE/g extract powder)
KR 52701377 035:001°
MR 4.8020.11 0.2410.02

1)KR Korea Allium hookeri oot grown in Korea, MR, Allium hookeri root grown
in Myanmar

Mean:SD (n=3)

" Significant differences between KR and MR according to the t-test at p<0.05.
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Z AAFENE O Hold o2 YERsTth ABTS 2z
2759 ICs #h-2 T4t 28] 14.75 mg/mL, 7|k}
Ak 2k BE] 16.93 mg/mLE AL A ie) o] A 2]
o] ¥ ¥y} DPPH ltiZ 4759 Avfehs T2 Aas
YeEITE o= F S o] &5 = gz
7} 247F tr2m, 7|87 ekslE A ale] A3y me| Afo
2 el gz 2ASHAME 2Jo|7} A= Ao R
FaEn) Alo|A 25 E FE2E 10579 ZPHE e
% rosmarinic acid, 6-O-(B)- feruloyl-(a and [3)-glucopyranoside,

N OD‘]O
:‘mm

)

(-)-isolariciresinol 3a-O-B-D-glucopyranoside, luteolin-7-O-
B-glucopyranoside Rte] DPPH U]y} A sle] =&
27%5S 2ol vk, ABTS #t)Z-e 10579 2=
SRHEI B Agsiii o 1 A% vl oFebAl Ve
WTH(19). Wb =ik ARl ol = ABTS et 23t 2
o] A3 Eelvls ahee] el 15 Aor F5Y]
o, FF ol gk F7F A5 22 Ao AddEn

20

OKR B MR

15 o

*
®
o
DHHP redical ABTS radical Fe2+ chelating
scavenging activity  scavenging activity activities
Fig. 1. ICs of DPPH radical scavenging, ABTS radical scavenging,

and ferrous ion chelating activities, and reducing power of Allium
hookeri root.

KR, Korea Allium hookeri root grown in Korea, MR, Alfium hookeri oot grown
in Myanmar.

MeantSD (n=3).

“Significant differences between KR and MR according to the t-test at p<0.05.

|Csofmg fml)
2

Reducing power

Fe’* ZAe|ol8 &AL ferrozine s ©]-&-3to] Fe* o] &3}
complex® A8 H24S YehlA %, Ayo|d &35
7RE =l o) HeAo]l AN e RS S4 5t
ekt Abatel o] Fe*' Ao’ EA9] ICs7kS Il
A AR B 8.47 mg/mL, RIS AR EEE] 10.36 mg/mL
o8 St AL B 2 A es Bt g
& &rkasl fefrlel A Folste vH R, 94
Eﬂo] o7 lc_}\ﬂoﬂ 7].7@-71] ‘?:_]'ﬂﬂtq O T2 L]—E]—

= =1 1 1 T W\ o=
A4S Gaksl S4o] ETH0). el ] A2 10y
e S A, FUAE AR = 853 mg/mL, W] <k}

AHEE] = 903 mg/mL o2 st A ¥ 7t o =2

T2 ZAA-FESE A A23H A2E (2016)

dvrd o g ZE|sE kst g zke] oAl o
ot ATATE A EA, 29 =2 DPPH ] Z}e]
FBBA o thell Kwon S(21)S & #Hsg o] & 23
Eoll4 7M=& DPPH 2tz 475+ E 311, Kang
522 @¢do] F42 DPPH gu)Z &7 %50] Eria
sto] #H=shglEo| DPPH etz 2753 23 A4aa
AL 7RItk Busiitt. 3 ABTS 224 E Zelds
9 Zetheo|=9] o] B4 E SFottta 4eA
Atk ole HE4 sgEe] vg F alkyl SHZd EE
alkylperoxy tt]Zol] 48 Fo3)] S d-S A At
A3LE oA 8l7] wfFo]th23). Pasko 5(24)¥} Dlamini %
(252 ERHEdEe] BETs =2 $¢E S Hilvn
Hustich upeba] o]de] AztelA Fulst Akl el 7t
ABTS 2tt] 23} Fe™ Zglol’] &4 9 gkl o] n|eknjit
Ao vid =4 Jehd A =2 s g%
(Table 1)°ll 71Q1eF Ao = Aeterh ¥ n]Qkulik Aot
27} Ak Akafol] B8] DPPH 2bt] ] A7 %0] tha
et 2o 2 YER mleknbik AR EEe] ol = DPPH 2ft]
1} A o] Zhet Zelule SjtEe] do] o o=

A},
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ety 2M

U a-glucosidase= 47475 2He] mAg 2ol EAf 5t
T E4EA R gslEs 9dRE Tollehe B
skl Aslel] H42Ql Fho|th BrslE-2 amylased]
o &g R Fal%a a-glucosidaseol| ]l X =
© 2 F3|= =, a-glucosidase inhibitor= a-glucosidase®l|
Aggro 24 TRl Xx=gdo] - F4E = s Wl
sto] 2% g 2H3th26). AHAE]] I G
A8 AilFig. 2), e FEEol td a-glucosidase
AAZIE 27t oS Srlehe AEdE B9,
T Abf i) A &R freldem & S
YeRAIEE 2 mgmL FEolA FUjak A iEe] = 63.13%,
n|oknik AhA8e] = 31.50% 2] Al E3E JERloH,
8 mg/mL FECA =4k A ite] of m]Qknbik Aha| EE
247} 93.75%, 86.89% = E< A IS YEPHAT 3t
&7 a-glucosidase inhibitorZ2 A] ¥ 31 $) = acarbose2] #]
e Zzkel viwegt A7, Sul4t AR = BE FERA
acarbose®]] H|&l FolF o R F& A A S VYERITE
A wjQkulik b ¥E]= 6 mg/mLolslke] FmollA
acarbose®] Y3l 2 AL E, 8 mgmL oG4
acarbose &} frAHSH A el &4 -2 LFERHQATE Acarbose=
ot et adE Holxv A7it 583 7 55
T AL T S FAe] mEa, dSA A Agtol
U 715N e AS FeE fdke gEolth
(27,28). Jeong 5(29)2 & E FEE9 a-glucosidase
AL, F EejulE, F St ol ekl dad
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AL 43 23, a-glucosidase ANEF S & Z2jH=
T r=0.792, p<0.01) E F ZetH ol FH(r=0.588,
p<0.01)I} &e] FIATE Btk Huslt) o= &
Aol F Eejulsdao]l = Il AR Ee] ] A
o] o A vehd AdA e} dAsk o, uheba
a-glucosidase S 4] 3| 3} mechanismol] Z&]¥&E3} Z2tH
wol=rt #HAshs AR dAdH)h o]t AnfeA A
AL AEE] 538 =il AR =2 a
-glucosidase A2 7HA] = A o2 et A% I
ZHAZA G F87bs/do] Hold Aor Hekdrh

100

OKR

EMR PR

80 - mAcarbose

i .-C :;

60 | b
a |

0

a-Glucosidase inhibition activity (%)

Concentration (mg/mL)

Fig. 2. aGlucosidase inhibition activity of Allium hookeri root.

KR, Korea Allium hookers root grown in Korea, MR, Alfum hookers toot grown
in Myanmar.

MeantSD (n=3).

Values in the column with different superscript letters are significantly different at p<0.05.

gxlof &4

Acetylcholine-> 4174 22 of] Z) s Al 2ol A 417
A= dEste serad 2 A7 dded A EHjEnh A
o 2l73xdo] s o] FolA]7] $IsliA acetylcholineesterase
(AChE)2] &/do] F a3t} d=3slo|mEkxle] 7%~ AChE
o] 93| acetylcholine®] ko] 772l v 50% 7+4%] o]
A7) 5o] Azttt deiA 2Th30). AChEE acetylcholine
< acetate®} choline® 2 71588l Al7]& 284S 30, &
A= o] 3t AChEE A|5ko] acetylcholine®] ¥ 571
71 WS vRo R A7 5a SAAITAL A X5
ARgsta 9Aek31,32). Wb Ao o 2 X 80A &
#E gRlstr] A8 e = AChE €4 A =S
=3¢ A¥(Fig. 3), A itele] st ST E w2
Asll &g Ui o, 259 BE FZolA Uikt 4t
A o] A=) v|gknpit AAj e E) o =4
YEFSETE 10 mg/mL XA =ujak Ak itel o] Ajs) <
AEE 13.45%, VI A ] 10.89% % WEFE oM,
50 mg/mL FEoAA = FHlAE A EEE] 51.44%, W] FuAk
2] 44.33%2] Al g B aE Bt e A

(33-35)ll 4] alkaloids 5=+ flavonoid”} AChE &4 S 27|
e 237 doka Haslal 1o, Jeong S(36)S &
A 92 EQ1 nho] 8 819HEo] ACKE 84 A8l gt
3 Busth mEba] ULt Ak itele] 423k AChE
AAEH= FUHAE AR e 9] =& flavonoid R
ofyel 2(S) 3 2AIEH S 2 el 71Q1E Ao
A Th).

60

B MR

r =
| |+i
o |+i
10 20

Concentration (mg/mL)

Fig. 3. Acetylcholinesterase (AChE) inhibition activity of Allfum
hookeri root.

KR, Korea Allium hookeri toot grown in Korea;, MR, Alfium hookeri root grown
in Myanmar.

Mean=SD (n=3).

Significant differences between KR and MR according to the #test at p<0.05.
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B dFe Ad dAFE Ao Hojd ddd e E
N2 7154 A FLA R o] &rte S Qs E8 %
£ zolmAl ik ¥ ow|eknbil Ak ite] o] ghiks) 9
A& S8tk At e & Zedled F &
ghH ol & SheEe 4k AR ERe) 7 ZH2 527 mgGAEg,
0.35 mgQE/g, I <Fubit AFa)8te] 7} 242t 4.80 mgGAF/g,
024 mgQE/go.= = uj4t Abafitel 7t o] =& g v
Wk Akt o) gatsle & 54 $ 22 DPPH 2]z
2ATE H|kekte] f & &S ESAIRE ABTS 2
Z 27%3 F 2oy &4, #98e IFate] ¢
=2 248 Bt aGlucosidase A3 EAE U ite]
Ao Drdo] mIQkuak AR Ee] o] A BT} o] =3he
™ th27¢] acarboseo] HIEIA = 43 A &A= B
o} Acetylcholinesterase A3 &S =33t A3} 50
mg/mL FE=ol M A e 7} 51.44% 2 44.33%9)
Al g5 Bl miknpik Al Ho) o w2 A
= Btk & AFE B3l e 58] SulAk Akt

=
- X
- =

=

< gkl 24, a-glucosidase 2 acetylcholinesterase
ol &S Hol ddzddal, X Bl i A4 =4 9
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