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Abstract

In this study, polyphenol and flavonoid contents were measured, and DPPH, OH, H,O, radical scavenging activity, and the a-amylase
inhibitory activity were measured to study the antioxidant activity of 70% ethanol extract from Morinda citrifolia L. The polyphenol
and flavonoid contents of noni 70% ethanol extract were 29.52 GAE/g and 12.48 CE/g, respectively. Also, the ICsy values of DPPH,
hydroxyl radical, and hydrogen peroxide scavenging activity of 70% ethanol extract from noni were 18.70 mg/mL, 26.45 mg/mL,
and 35.67 mg/mL, respectively. Measurement of the a-amylase inhibitory activity of 70% ethanol extract from noni showed 45%
inhibitory activity at 10 mg/mL.
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M E Lo, E3], gL 2ol HEL AZL3E W51, A%
5L ASAA AW ZE 752 sl g8og

A AF T 447154800 tigk Ilo] Sdishe, Ala A gFekal B = {tk(Sunder 5 2013). U B 9] 42t
HE2A 7HsdS 2= AAEZE wo] &5 Ut 8=742 anthhraquinones & A SQlil, serotonin &5
(Wang 5 2002). =Y(Morinda citrifolia L)'= <F 2,000 ZdFH, 1384 & Sojx 37} 93 (Pande 5 2005),
AR ELdAlol A, /% H F= 5olA HHE & FaE, FAF, T, FABE 5 g B50] dHAH

HAER S g AE2 AREHO fTH(Tabrah &  (Lee 5 2018), A7 SAFLEA P-EUEtolz $¢]5 o]
Eveleth 1966; Dixon 5 1999). k=19 Ih&o= oF 90%2] W2 Argo] 88513 9l FAlo|thLee 5 2018).

T2 okl glom, 11 Qo= Alo] A, Tl 5ol mebA] 2 Aol s YIRS 70% oSEE F25
o} sh3-%o] QIti(Singh DR 2012). A3 A+ 23}, =Y o] gAksl a3 Y g-amylase inhibitory activityS 4] 5}0]
9] golle HEIEE, A714F 2 A Ro|EE EIoh= 771578 41FY 2AE 7= AAsHLA} gttt
°F 1605-9] 3}etE4dS -Fskal o, ozt HleHl,
714, Aoldf AdEol tgFstA eR-Ee] lth(Heinicke = 3 digd
RM 1985; Wang & Su 2001).
yE Ui AERE o, B, 71, A, £, gol= 1. M2 & F&529| =H|
o 71#] 715E 712 ABEEo] thokst Aoz dEA 9 A2k Folin-Ciocalteu reagent, gallic acid, DPPH(I,1-
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diphenyl-2-picrylhydrazyl), EDTA(ethylenediaminetetraacetic
acid), 2-deoxyribose, TCA(trichloroacetic acid), TBA(tribro-
moacetic acid) 5+ Sigma- Aldrich(St. Louis, MO, USA)
AES ABFGOH, A8H LUARE dEntEdA
20199 % sttt SR AlRe Y7 10 g A2
Fsto] 70% ofE-2 100 mL=2 4A|ZF 7FA &3] o st
of &% & &1l DMSO xolA Algz ARSI

M

ol

. ELTIE 70% OEtES 529 ehtEtd R SHEEd

Z Z99& T2 Folin-Denis's phenol method(Folin &
Denis 1915)0] &3to] Z43F90th A|EH 150 uLof 2,400
uLe] £$%49} 2 N Folin-Ciocalteu reagent(Sigma-Aldrich,
St. Louis, MO, USA) 150 pyLE 713t & 387F ®¥A|5tal,
1 N sodium carbonate(Na,COs) 300 tLE 7}5F0] 4of A
2A17F Bt HESAIZ] 3 725 nmof|A] &G E(V-530, Jasco,
Tokyo, Japan)E =45} t}. Gallic acid(Sigma- Aldrich)S
REFEAE olo] BE HAFHCERYH 225 F He o
F= AlAtstaith

& EtELolE A Kang 5(2011)2] wpiio] whet
AlZ9 1 mLo| 90% diethylenglycol 10 mL2} 1 N NaOH
1 mLE 7}8}F0] 37C water bathoflA] 1A]7F B2t HRS A
T 420 nmo)A SFEE =5 Catechin(Sigma-
Aldrich) S EFEZ R dlo] & HFAo7HE &5
T ETHolE FFE AAbsto

ML
ook

- LR 70% OlEtE FEE0| Shist Y &3

MS(1958)9] "] ofsf 7t FE2EE sLHEE AXRI A
Fofl DPPH 200 uLE F7}sto] GR70A 3087 HH-gA]
7 % 517 nmo| A FBEE Z7510] 50% FAA7]E= ICs
& Fas

Hydroxyl radical &7 &/2 Smirnoff & Cumbes(1989)
9] ¥iol whet EDTAZ} Z3HE Fenton ¥HG-AOA £A5}
¥ O™, 10 mM FeSO, - 7H,0-&%, 10 mM EDTA - 2Na &
o, 10 mM 2-deoxyribose &4 Z+ZF 200 pL9] Fenton Rt
& 2Eo] dA®EY AEEY 200 pLo] 0.1 M
phosphate buffer-&H(pH 7.4) 1.2 mLE do] & &% 1.8
mLE A5 o17]9] 10 mM H,0, &4 200 uLE 7}t
Sto] 3t & 37TColA 4AZE BESAIZEE THA 2.8%
TCA(trichloroacetic acid) A]2F 1.0 mL2} 1% TBA(thiobar-
bituric acid) 1.0 mLE 7}5t0] £ EojjA 1087F ¥F2A|7]
T A20M FEt = 532 nmof|A FHEE S5l
50% A7) ICse& THSFRAT

Hydrogen peroxide 4752 Miiller HE(1985)°] ABTS-

=
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peroxidase system< ©]-&5}3 Tt} 96 well plateo] Al=E-& 80
uL, 10 mM H,O»& 20 uL, phosphate buffer(pH 5.0, 0.1 M)
100 pLojl 37°Cofl 587t RHSAIZTE 1§ 1.25 mM ABTS
30 pL peroxidease(l unit/mL) 37}slo] 37Cof 1087t 5t
SAIZL F 405 nmo]| S73}ko] 50% HAA7|= ICso= -5t

%t

4. TL71] 70% HIEHE FE22| a-amylase A5l &AM

a-Amylase A3 €442 Xu 5(2011)9] WS HPHA
O, 3£&5 125 pLo] 12 unit/mL pancreatin 7]¥2] a-amylase
AA4N 62.5 uL, 200 mM potassium phosphate buffer(pH 6.8)
62.5 pLo} Zoksto] 37ColA 1087F Aujdedt & 1%
starchE 125 pL 7Fste] 37°CoflA 587 ¥RgAIZ T §H
Hof 48 mM 3,5-dinitrosalicylic acid(DNS, 30% sodium
potassium tartrate in 0.5 M NaOH) ZHAAJQF 125 uLE ¥,
100 T4 1587 Fof WA XX & FHE5] Y2HA]7] L,
o] Bkg-o 3uliEke] FHF4E 72t ¥ ELISA(UV-1650PC,
Shimadz)E A830] 540 ol FHE=S 295k Ae)
&5 AASIoH, HR2TORE acarboseS ARSI

5. 8AIXNz2|

Ao A dojR A= SPSS(statisticalpackage for social
sciences, Version 10.0, Chicago, USA)E o]-&5}o] Hi+H
22 YepigsyU

20 o o

ol

1. L7I8 70% Of|El2 FE29| SiisiNE SEd

H54d =22 hydroxyl(-OH)7|E 7FAIAL RlofA AU
oA LA RRE AEZE HFoto] FAS G/ o
SHthH(Kang 5 2002; Yu 5 2006). EetH o] EA1E0] Ee
EAst= w7 ADo] MAE Y= 4,000 719 7
APk, 7)Ao oI, IS, IR, I,
FHtolg A, AFA G, AHSAAE, BAEH ekt
2 5o] R1H H} JtH(Kim 5 2004; Jeon 5 2008). Table
12 Y7HE 70% oehE 559 Edvs 9 S9ik
o|E IS YEHHILE kYZEE 70% ofetE =9 &
W =EFS 29.52 mg GAE/gO &2 UERGon, EetH
o|l= RS 12.48 mg CE/gC 2 YET Lee 5(2018) &
Tof| olatd ulrleEle], otz Yot Wl WK 9] F = FeF
31.32~95.05 GAE mg/gC & Uehgon, Egth ot 3
0] A9 ot o}r} 2.23+0.12 QE mg/g, HIH A 2.07+
0.05 QE mg/ge UERTH
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Table 1. Total polyphenol and flavonoid of 70% ethanolic
extract from Morinda citrifolia L.

Total polyphenol Total flavonoid

Sample content (mg gallic content (mg catechin
acid equivalent/g) equivalent/g)
Morinda citrifolia L. 29.524+0.93" 12.48+0.35
) Mean+S.D.
2. TLIIF 70% OEtE FE29| ikt g £3
Zitae of A=A 4A spehkeE doA Al
ol BI7t A &4 ob7lsh, ot 9 whddss /T

Stth(Halliwell B 1996).

Y7 70% oghE F2E9 DPPH 2tz 4759
ICs) value:= 18.70 mg/mL2] DPPH tjZ 474 BAS H Y
TH(Table 2). DPPH )t 47%59] ICsy value= YT}jofx} £
tf 0.017+0.00 mg/mL, AXEFH]F] 0.672+0.01 mg/mL, AZXE
A} 1.282+0.03 mg/mLE Lee 5(2017)9] @to] B 1=gich

Hydroxyl radical> DNASQ] At} Aglslo] o] U
Al2=7, e fdotar, AETpis B0 A BE 7
AA=A 2-&5HH, hydroxyl radical 47 &-d-E A A4k
3t 9] XS HallstAY BAAE 47 ste] A4yt
208 A7) gjFolgtal St} (Manian 5 2008).

Y7 70% oflehe 32829 hydroxyl radical 47
9] ICso value 26.45 mg/mL2] hydroxyl radical &7 &4
HYTHTable 2). Lee YR(2016)Q] g7to] oJstd -8 e
3t 43} XA hydroxyl radical A7%52] ICs, value
Z}2} 25.96, 22.93 mg/mLE UERGTH
Y7 70% oeh2 FEE9 hydrogen peroxide A7
59 ICsy value:= 35.67 mg/mL2] hydrogen peroxide 47|
2792 YERH ITH(Table 2). Kang 5(2002)2] X 310] &fst

flo ofr

e«

W sy Bdo] BASHAEY AHolH, iy BUS
ggelo] & AYSE AAgolsol e Ao e

3. 71T 70% Of|EtE FE22| c-amylase 24A| A

&3

Y8 SNZe Avkbge Fol GgRsl HYRE

{

Table 2. Radical scavenging activity 70% ethanolic
extract from Morinda citrifolia L. (noni)

IC50 (mg/mL)
Sample
DPPH OH H,0,
Morinda citrifolia L. 18.70£0.34" 26.45£0.11  35.67+0.21
L-Ascorbic acid 0.82+0.01 1.33+0.01 6.54+0.02

Y Mean+S.D.

e

gf=of Ego] ForAAl Hrh(Kim 5 2011). 28T AEf o]l
Al Qleddt ded $8A9 Yo R Zrgo] X o]
oA Eio] AdeEl 2 fAISoF shd, Qe &
Zolu} A AP 1BFo| KAHE HeE Figet
1 SFHKim 5 2011).

a-Amylaser= ©435HE9] a-D-(1,4)-glucan A £3|5}
= f40]|1, a-glucosidase 2% AT A|EZ 2] Brush-Border
membraneo]] ZAH A RA A4 SAE Zo] HE
2 EEgu 22 GgoR Hofstel FHAMLe 5
2008). TatA 4279 a-amylase®} a-glucosidased Ao gt
o2 R F4E XA 5 910 a-amylase®} o-
glucosidase®] A3 &2 G2 A5AA 9] A REH
AFE-EtH(Lee 5 2008).

LUY7FE 70% ofetE &5 a-amylase QA E4S5H
< Table 33} o] 10 mg/mLof|A] 45% A LS e
AU} Lee 5(2008) Aol 25t f@4E Hgts &=
oA A, Az, v, &5, F2U7T 47 42.20, 40.94,
48.45, 41.54, 44.96%= H11 %11 it}

Hwang 5(2019) A7o] ojstd =Uo] 48 Hlehl,
D714, Ao, G L ot $R YPRol= R
(proxeronine, scopoletin, octoanoic acid, terpenoids, alkaloids,
anthraquinones, nordamnacanthal, morindone, rubiadin, 3
-sitosterol, flavone glycosides, linoleic acid, acubin, L-asperu-
loside, caproic acid, caprylic acid, ursolic acid, rutin &)<
T, 55 43}, FAEL FA, FAA, ol AA|, X
A, FEFA, FEAeld FIA, AeA # | I35t
23, AZ B35 SOl 837t Qo EaET Q)

2 AFZT] st =YIERE 70% e FEE9
phenolic acids?} flavonoids & 7]E} phenold &4 3¢
go] & ALSE AT 5ol w%oH, & AFoAE
LUZLR 70% o 2EE0) BevEdTe) Ave o
Aot AFOR YT AASE ML AL FAT &
AATE LYZFE 70% S FEE9] a-amylase A &
AL AEEoNA 45% AA S Hol 25 & o AAA
sha} gt

S}
=

Table 3. a-Amylase activity 70% ethanolic extract from
Morinda citrifolia L. (Noni)

mg/mL
Sample 1 5 10
Morinda citrifolia L. 9.90+0.06" 20.73:0.48  45.22+0.93
Acarbose 94.70+0.80 - -
D Mean+S.D.
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o W HE

E Ad3es WYIE 70% oEhE FE5E9] A4S 84S

Bz Z288s 9 ZelH Lol §ekS =35}, DPPH,

OH, H0, 2t &7 5 ¥4 a-amylase JA| &4 5745}
At Y7 70% oehE 259 E9HE ¢ SetE:
o= g Z17F 29.52 GAE/g, 12.48 CE/gO. 2 UERTE.
LCY7IE 70% oeH2 $E59 DPPH, hydroxyl radical,
hydrogen peroxide 4~7]5-9] ICsy value= Z+Z} 18.70, 26.45,
35.67 mg/mLZ UEGTH =Y7}E 70% oEHe FEE9]
a-amylase 9A EAASAL 10 mg/mLoA 45% Al &4

S YERQIEE U 7ER 70% ot F&E9] AFoikol
phenolic acids®} flavonoids 2 7]E} phenold 22 Y
2o] 2 71Y4% BAToI50] kpon, T 2ALE
sl 4 A
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