Resour Sci Res, 2024, 6(2):69-82
https://doi.org/10.52346/rsr.2024.6.2.69

XIkstATL (Resources Science Research)
PISSN: 27137872 elSSN: 2799-3442

ARTICLE

Received: November 04, 2024
Revised: November 22, 2024
Accepted: November 25, 2024

*Corresponding author :

Ji-Yeon Chun

Department of Food Bioengineering, Jeju
National University, Jeju 63243, Korea.
Tel : +82-64-754-3615

E-mail : chunjiyeon@jejunu.ac.kr

**Corresponding author :

Hye-Yoon Yi

Department of Food Bioengineering, Jeju
National University, Jeju 63243, Korea.
Tel : +82-64-754-3615

E-mail : yiyh88@jejunu.ac.kr

Copyright © 2024 Resources Science
Research Institute, Kongju National University.
This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is
properly cited.

ORCID

Hee-Jin Kim
https://orcid.org/0009-0004-8263-3465
Ji-Woo Mun
https://orcid.org/0009-0007-0495-859X
Su-Bin Oh
https://orcid.org/0009-0001-5245-3795
Jae-Wan Park
https://orcid.org/0000-0001-9382-2406
Su-Bin Yang
https://orcid.org/0009-0008-9365-5351
Ji-Yeon Chun
https://orcid.org/0000-0002-4336-3595
Hye-Yoon Yi
https://orcid.org/0000-0002-5871-6699

£5 Z70| M2 HEA X2 2520 PM5 Y
St &Y bl

2l - 2XjQ - H_ﬂ-WH%P-%FM-@xm*-owﬂ&’ﬁ*

Comparison of Antioxidant and Antidiabetic Activities of
Jeju Crops Extracts according to Extraction Conditions
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Abstract

In this study, Jeju dried radish leaves (Raphanus sativus L.), tartary buckwheat (Fagopyrum
tataricum Gaertner), common buckwheat (Fagopyrum esculentum Moench), and bitter melon (Mo-
mordica charanitia L.) were used to discover materials with antioxidant and antidiabetic effects.
These samples were extracted under different conditions using 70% ethanol and hydrothermal as the
extraction solvent. The extracts were then filtered, centrifuged, concentrated, and freeze-dried. The
total polyphenol content, DPPH radical scavenging activity, ABTS radical scavenging activity, Ferric
reducing antioxidant power and @-Glucosidase inhibition activity of each freeze-dried sample diluted
to various concentrations were analyzed. The results of various antioxidant and antidiabetic analyses
showed that the 70% ethanol extract had significantly higher activity than the hydrothermal extract
(p<0.05). Antioxidant activity was the highest in radish leaves, and antidiabetic activity was the
highest in tartary buckwheat. Therefore, we determined that radish and tartary buckwheat extracts
have relatively high utilization potential and can be used as blood sugar-regulating material.
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E(Raphanus sativus Leavesy= AXTO]| &oh= 1WA = HEA] 2EOo g TLo] =97}
o Hole F40] tig AAtE= Al7|dole E46lal, Anlgo] Yol tiifie] 742 A
&5 Z3t A H71== A7EoItHKim ef al.,, 2022). 12y 78S AR $AXE HES
5 35% ool Alo]AdR, 20% Welo] T Ayt HE U Zhg 52 TS FEY AR
A A QIthKu et al., 2006). T (Raphanus sativus L.y 7AZ5}0] ARE-EH, H]EM A9} C,
e ool FeFRo] vl o &= 89t ofyzh, AloldRfe SF5HA HRStL Altk(Seo
et al., 2021).

PR Skl oy R Fagopran ] S5 222 A A A
3 o, ApiEomE &5 AL Sl dRtE, oDy} 2ud 52 EfEk] midoleal
T Egl= SHdo] Qltk(Park ef al., 2005). £&U|Y(Fagopyrum tataricum Gaertner)= 5]'&=tof
o] ofpE|AE 4 DAL So] 2 AAjale, FuolE A B kel 0%l
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dol= Zo] AJuiR|o]tiKo ef al., 2022b). 20D AP0 2k to| o] &, T2 A&
A4, A 5 trkst FEZ AH)EA QItk(Yoon ef al, 2012). 2W|W-L oo F-H5}a1 Tl
2 FF(12%) 7 A FF(3.9%)°] +2H, 105 o] md|E= skl Ath(Park et al,
2007). X 21} 5 22 Aol AlgEle AFREIA 1AAY stu=EA 18] rutin
3} corst Ale] &Aoo s QIel =t Ity YU (Fagopyrum esculentum Moench)yS UEt
Hgolgtar EejH, ofAlote] M A9 HlEsto] §7, FHyth, vls A4 AulEar et
(Chang et al., 2010).

F(Momordica charanitia L= 1'dA] Bla}AE5 Ju|Q} ofxlolo] ofgel] W Hoj] X|Hoj
Al A= Qo Bt =S Ao ARSEH, A=A B85l Qltk(Senanayake et al.,
2004). BIEH C, Zg, A& T nv[Eo] 551, 53] EF Aot 7152 7L Ui= charan-
tin, momordicin ‘g2 HFSIAL QUo], 7154 Aol & BHAR Fa4d0] oML Stk

(Lee et al., 2012).

AFES] AAE S3o] Hslelol met P, WY T8, I A 5 ot AH
gt 2T A7k o] SUIekaL, A7l didt i) woAEA HdE FHeE gt
7167 2AIE AL o2t AAEe] BEEE s fRt A EEol A=
AEK(Yi et al., 2017). 2 TRt 2419 & 202 225t HA & 54 o 9
Azxd FE=2 el Fdk BHS vaet A+ vEgt AAoln:

2 d7e ARt 7, 29, T
AR AASIA sl AE 74 & AR 7IE dFelA EEE
Z89 7t AR FE2EE AXS §, o159 F EduE I
vl B 2453l olE S0l #He] FFUHE =TIl Ak
HHutele A4S HEste] 7154 AE AAlRAe] 8] 7HsdS Bkt Sl

1. ez

Aol AHgE FAT o5t Zh7E 20239 1937 2022 7ol 2k AE f71s U9
A&(Jeju, Korea) O 2FE Fofsiglon, Lo it g2 20239 114 52hd A2 AF2
ZHJeju, Korea)2HE] et & AURH71E 0]-8310] 130 mesho] Alo] 22 Faf5to] ARES
STt 782 AR 2712 ddsto] FH[BI1AL, o35z 24 - 100 mesh EEAZ 193] F3}
AR Ae B ARSI

2. Alg9| M=

54, 20y, 9, ofF 3559 AX37EL Fig. 10] YERITE 4 52 95% TR
FAE 10% =2 F4sto] 70% LEFHES FE SZ ARSSIY O multi heating
mantle(MS-EAM9203-06, Miseong Science, Seoul, Korea)2 ©]-83F 25 F=&F(reflux extrac-
fion method) 0.2 332 AYSHh B 222 AH A AT0IA AFE 107C, 015 MPa
9] autoclave steam sterilizer(JSAC-40, JSR, Gongju, Korea)ollA| = 0] tiste] Lok
SAITE B FE5 APt o]F 74 FEE-2 100 mesh®] EFA|Z 13} o]} & 074
(No. 4, Whatman filter paper, Maidstone, England)of| 22} o]#}-& ZId¥5}3i 0, o5, £2HY,
dd FEE2 YAET]7](LaboGene 1248R, LABOGENE, GYROZEN, Korea)Z Q45
(3000 rpm, 25T, 15 min)3t & BoJX AF5HE oJ3}A|(No. 4, Whatman filter paper, Maidstone,
England)of] S2pAZH ofpal 31 Z9F S 557|(TYPE N-1300, EYELA, Tokyo,

v}

O.

2

O.
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Fig. 1. Manufacturing process of radish (Rd), tartary buckwheat (TB), common buckwheat (CB),
bitter melon (BM) samples.

Japan)2 5519111, o] S A7AZX7|(LP 20, lIShinBioBase, Maxwellstraat, Netherlands)E- ©|
85t N2AIZE Bt xSt dojzl BEE XS AR stof Ao ARESHIT

=13

o

2]HE % Folind} Denis(1912)2] WS A7 WPt SA I 4 259
EAAZR NEo| H5ta] o] SR 2559 §7 3145 8R 100 uLoj Folin & Cio-
calteu’s phenol reagent 50 uL, 35% Na,CO; 100 uL Y1l &5 750 uL 7@7]-0}01 vortexing
(Scientific Industries, Inc.)t &, AR29] ¢tAo|A 3087 H]'O 2AAH. S & 96 well plate©]
200 pLA EZ35199 31, microplate reader(Epoch™, BioTek Instruments Inc., Winooski, VT, USA)
2 A1g510] 760 ol FYEE 2elolck 24ojo] e SUE g ofgalol 3 Eew)
= SRS UERSlT: EREARE wllic acidg AFSaIIon, 2 AFS 33] vk ol
Bago s YRt

w
m&ﬂ OB
T
u

=

i
noll

©

4. DPPH radical scavenging activity

DPPH radical £7%5-& ©|-8&3t g4I 242 Kim 5(2007)9] BHi-& HEgsto] 245}

Aot SEEE 343 A|& 10 pLofl 0.2 mM DPPH solution(2,2-diphenyl-1-picrylhydrazyl)
190 uLE 715t & &3lel9cy. d4oA 3087F ¥E3-A]7] & microplate readerS ©]-8-5}0]
517 nm2] 3PoA FFEE 450 U2 S8 == oFl Aol Hidste] et &
DPPH radical scavenging activityS UERHATH ZF AP 33] HHE: $=5)5to] HAgto 2 1}
ekl

1—(Sample OD—Blank OD)

DPPH radical scavenging activity (%)= Control OD % 100

Sample OD: Sample + Reagent
Blank OD: Sample + D.W
Control OD: D.W + Reagent
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5. ABTS radical scavenging activity

ABTS radical 2755 o]-83t FARH 342 Re 5(1999)9] WS ®Psto] S45I3H:
7.4 mM ABTS[2,2’-azino-bis(3-ehtylbenzo-thiazoline-6-sulphonic acid)]2} 2.6 mM potassium
persulfateS- PBS(phosphate buffer saline(pH 7.4))-80] &3f5to] A|Z &, 1:12 &35l &3
NS AZ3I) 3 A 5S A29] Ao)A] 24A]7F HES-A]A ABTS cation(ABTS") radical
< A3 3 732 nmof|A] 0.700+0.0209] 47} FEFE PBS(pH 7.4)% 3]A5t0] ARE-5IAT
TR SA% AR 50 Lo} 341 ABTS' &9 950 pL.s EFote] oA 1087 ¥
AZ1 ¥ microplate readerS- ©]-8-519] 732 nm2] TN FBEE S5t U2 F8: =
ofgl] Alof st SHAISE & ABTS radical scavenging activityS WEFH AT ZF AP 33]
HhE eesie] Waghow trehfol

1— Sample OD

Control OD 100

ABTS radical scavenging activity (%)=

Sample OD: Sample + Reagent
Control OD: D.W + Reagent

6. Ferric ion reducing antioxidant power

FRAP HH2 Fe''o] Fe' 2 3hid wjo] Hals &3sto] PAlst 588 Wrlehs o=z
Benzie®} Strain(1996)2] WIS o]-8-5}99t}. FRAP reagent= 300 mM acetate buffer(pH 3.6)2}
40 mM HCIof| €3¢t 10 mM 2,4,6-tris(2-pyridyl)-s-tri-azine(TPTZ), 20 mM FeCl; - 6H,0&
10:1:1(v/viv)e] vl &= E9tste] Azt sd= 345 AR 30 uL, S5F= 90 uLe}
FRAP reagent 900 uLE Zgolo] 37CoA 10E7F W3A]Z] & microplate readers ARE-510]
593 nm TFoIA TS SA5ISIT FRAP E4 ATR= FeSO, - TH0E o183t B35 A=
Aof| thiste] giF & & Fokeler, 7 A 33 BhE st} Bt s YEhSl)

7. a—Glucosidase inhibition activity

a-Glucosidase 4|3l &/d-> Lu 5(2022)9] HHS 45 #Fsto] S5t oH, ST HS
o3} Aot ZF 5 AEY 25 ule} 0.2 UmL ¢- glucosidase 25 uLE 2835 & 37C o)A
15571 ¥F2-A]7]111, 3 mM p-nitrophenyl-@-D-glucopyranoside (o-NPG) 50 pLg F7}slo] 37C
oA 108 <t HESAZT). o] Hk3o] 0.2 mM Na,COs 100 pLE Z71510] ukg-g A1
3 microplate readers ©]-85}9] 405 nm2] T4 LS =45} @-Glucosidase A5
AL 4% 7S o 4of tiYsto] 3RS & g glucosidase inhibition activityS WEFHSRA
o} PR OZE= - glucosidase AA] L X FAZ LA acarbose(Sigma-Aldrich Co.)
= Argsigon], 2 AR 38 Wk Saelel WagoR Uepaich

Negative control OD— (Sample OD— Blank OD)
Negative control

Inhibition (%)=

Sample OD: Sample + Enzyme + Substrate + Na,CO;
Blank OD: Sample + Buffer + Na,COs
Negative Control OD: Buffer + Enzyme + Substrate + Na,COs

8. A
& A9 33 Bl SAste] dojrl Al diste] Bt BEEARe] ghe A=tk



aAe] 7t sy 9 &l bet G938 A5ttt BAEAS Minitab ver. 18(Mini-
tab Inc., State College, PA, USA)S 0]-85}0] Wi+HZHAZ Jehf9] o, Tukey’s multiple
range testS EoF0] 8-9]4(p<0.05)S HAsI}

-

. Zar 2 3

=~

|

1. & E2HE &

HEzA 24 280 250 Qe 2% AMEEEA] tefet 29 BAGE 717t o]
=< phenolic hydroxyl”|E 7HA|7] wizol THid 9 71ef A Exe dgehs 8448 7HA
o, ghaksl aTke 7FAthKim et al., 2000).

AFAr 24, 2, g, ofF AE9] 70% 74 25T d5 2559 & Zdus
SRS Fig. 29} 2t} 70% 74 $&(Fig. 2A) 2= EH 12.5 mgmL FEoAE F3(65.52
mg GAF/g)o] £2MZ(58.86 mg GAF/g)Rt} =2 & ZdHls ks B, 6.25 mgmL 5
oA 2m9(50.61 mg GAE/g)o] F-%3(45.64 mg GAE/g)Er} =2 712 Hojol}, n: 0.0
Zl0] 2}o]Z HolA= AQkthp>0.05). SHA|YH RE oA T} 2rde gk iy
TR o g &2 & EYvls e UEMISITHp<0.05). 1828 70% 742 o83t F4x}
2l FEE2 H1E 22 F s IS 7 AoE A4

4 F=(Fig. 2B) AE HH 12.5 mgmL o4 T2 52.67 mg GAE/g, o15, T
1, 2042 Z}Z} 22.59 mg GAE/g, 18.35 mg GAE/g, 17.92 mg GAE/gC 2 T3} YHX]
359 AR F EdulE TS ZAtt FoFRl Aol FRIF 4= UMTHp<0.05). E5 F=
B 70% 78 FEE0 "RIVHAR 527t woHas & &8s ool S7eke AR
e 70% 4 521 45 259 § s ol 7P A4 U2 12.5 mg/mL
TLE B, 9of AXE AaE EYE 25, &g, g8 0% Y FE=0] G F=
EH0 T Edvlks 9ol =4 UEhdS RIS 4= AL, ofF = 70% 4 FE2EET 5
FEE0M B 2& FFE EA: Shin 5(202002 HE FE29 T = FFE 70%
T FEE0] I FEFEEY ¢ w2 o= HuEH

Moon 5(2015)0A= 70C FE2704 778 527t S7180s & Edus o
SAEJATGIL BA5HITE An 5(2020) A-&HARY 25 Sd F Euls = v
S W, 30% REFHET 70% TREFA0] ¥ 2 TS UEitta Eusigicy Ay
O =2 70T FE2NA 70% F7402 FE5190719] HH9] 204 F Edvls TS
A3t Aoz wdsieict

=

it

o

NOR X

Ay

2. DPPH radical scavenging activity

DPPH(2,2-diphenyl-1-picrylhydrazyly= 82X} Wo free radicalS Zt= QP3SE EAZA] free
radical?} 235t} QPYE complexE RHE1L, FARR}E B4E 2= S48 W radicalo] 44
gct. ofuf, DPPH 1:99] & Rehile 9T Leahilow W] wet Bao] g4k 84°)
HAEE & 4= UthLee et al, 2012).

5= 8ol W 7%, &MY, Y, o5=9] 58 DPPH radical 427 49| A= Fig
33 Atk 70% 4 $=(Fig. 3A) A5 HH, BE =4 F550] 7Y =2 g UESL
oh O o2 2, T, ofF 508 2 32 Btk F0] 7R =2 32 Bl
12.5 mg/mLofA= 723 2HE ] F-o14 2fol= fIthp>0.05). FE ALt U] 3%
A 57t S5 0] Wole B3 HAoY oF= fold Aol7t glgla
(p>0.05), T} Zd2 5044 ZJol7t = ERISHITHp<0.05). 25 mg/mL2} 50 mg/mLo]

Resour Sci Res, Vol. 6, No. 2 | 73



Kim et al.

74 | Resour Sci Res, Vol. 6, No. 2

(A)

ORd OTB 2CB mBM

2

=

Ba

Ca

Total phenolic contents (mg GAE/g)
g

0.39 0.78 1.56 3.13 6.25 12.5
Extracts concentration (mg/mlL)

(B)

ORd OTB @CB mBM

2

Ab

Ba
Ac CaCa
BCb

Ad b b
Ae BeBeBC
BeBe Be
‘] ,_| Bf BfB? 1 Ff!_e- 1 m-.. 1 I 1

0.39 0.78 1.56 3.13 6.25 12.
Extracts concentration (mg/mL)

Total phenolic contents (mg GAE/g)
g

n

Fig. 2. Total phenolic contents of radish (Rd), tartary buckwheat (TB), common buckwheat (CB),
bitter melon (BM) under 70% ethanol extraction (A) and hydrothermal extraction (B) conditions.
Error bars indicate standard deviation. Different capital and small letters indicate significant
differences (p<0.05) between samples and sample concentrations, respectively.

SO AL 74.13%2} 69.32%, uﬂ?ﬁ1° 66.92%2} 61.41%= -9-0]4 xJo]7} 98-S Folsh
¥ OoH(p<0.05), Th2-0 & |y, %08 =0 349 Wt} E3], 2y} 2udo] r
7F 25 mg/ml7HA] S7FeF7E 50 mg/mLOM FolHoR 2haghe FRISIATKp<0.05).

= FE(Fig 3B) 25 HH 70| UHA] 350 Hlste] €55] w2 4h& Hol Fo4
Zo]7t U= BRISHI 25 (p<0.05), YHA| 350l A= 214 iPOP} 3ol vs &3] &

l

¢
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Fig. 3. DPPH radical scavenging activity of positive control (ascorbic acid in D.W), and radish (Rd), tartary buckwheat (TB), common
buckwheat (CB), bitter melon (BM) under 70% ethanol extraction (A) and hydrothermal extraction (B) conditions. Error bars indicate standard
deviation. Different capital and small letters indicate significant differences (p<0.05) between samples and sample concentrations, respectively.

At QSIE FHL 25 mgmL.e] FEAPAE Bio] £OHITht 50 mgimLoH o] Roly
L %S Hglon 9908 Foli QIoltt welA 3% A9l 29D, weE, ojF o]
BT QEHoR FS FAT 5 Ak

0% 7 & 2Nt E & 23, T 29U 25 mgml sk ool HE SE
P
T

FitstEo] ikl wesieinh MAAQl s HokS W 70% 34 FE(Fig. 3A)> &
&(Fig. 384T} DPPH radical] 27 TAHOIA & g4 ehde 51T 4 Agiet. 55
5= 8ot IAIglel F742] DPPH radical 47)50] 71 ool wef ghitel auts 71
HABZA olg 7Fsgol ki WRElolAT, Han SQ024)2] 230 UE HHE
(Gynura procumbens)®] DPPH radical &4 &4 &4 Ay}, 49| 57l 5255 E49|
Eokon, 5Yst FEES] oA 54 30% FEES 31.20%, B 100% FEE2 17.10%2]
S4S ek 5190, 8 Shin S04 oehg Blgo] F71aeE A71e) 32

= =
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9] DPPH radical &7 &Jo] Z718Itial Hasgict. 2 A tois g5 5
FEIRE W w2 PAIS ISP O:, FH9 HlEe 5 FoIE W &

7b AEAIE SRIEA] o9l7] WiZell F7HAR] A7 Easf H]loh

= o] 70% 334
Adof| oj# s}

3. ABTS radical scavenging activity

ABTS [2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid)]E ©|-83F g5t &4 =
ABTS®} potassium persulfate@} HF-3-5F0] A7]= ABTS free radical (ABTS")o] 3}4ts}l &4
el 247 vEEot Ao =N HEMA FstA DAo] H=t] ikt £4
UerE FEoH HopH, 24 Frert 205 Almo] dAEE B4o] wre As H|ehKo
et al., 2022a).

= 8o e 74, &9, THlE, o590 5= ABTS radical 47 849 di=
Fig. 49} Zt} 4% A& B5F & 899t $A§lo] 57t 715kl whet ABTS radical 47
o] 57F BFE HolAY, 77t HIssiRl = A E3ith

70% 74 FZ(Fig. 4A)°1A S= 0.39, 0.78 mg/mLo|A &, 74, dHd, o5 o=
E S 7o, §9F Aot a2 ZRIsHTHp<0.05). 3.13 mg/mL °}do] F%
oAz =5 AJstal E/do] x|l 7I7H9 F2lA Zfol7} YIATHp=0.05). T4 70% 3
A F2E9 AF 039~0.78 mg/mLe] sroA= 55 w7t S0l met ABTS radical
a7 o] FoF g F7he AdS HATHp<0.05), 1.56 mg/mLo] 5 =58 80|
93%H & HISTE =S Bk 27 70% 78 259 4%, 039 mgmLe] koA 71t
3O ABTS radical A7 24(69.68%)2 UEMA, 1 o]A9] B E= &4o] 93%t=
T3 st Al UEheE S 4 AUAHHFig. 4A). H|1LA] /o] -2 g} of %
T A 2F9 AR} vt FE HiTh

o F2 (Fig 4B)oA= 435 Alm BT 5= &8 or B0 F7Iske A= Hait
(p<0.05). A= FFEE HZ o 7%, ofF, 20, gl <o = w2 72 7o,
2|y} g o A= G014 o7} QIthp>0.05). 4 g4 2E529] 4L, WS oA
T YA 35 AlEHT foF o U556 H AR B4 YERITHp<0.05). 74 I
FEEZ 3.13 mgmLojA] /o] M2 yeigton, e, g, ofF d4 552 55
oA og F7IsIH7} 6.25 mgmLo] FEoA B/o] iz YERT.

=50l wet Blas) HokS wf 70% 78 & (Fig 4A)S B4 5= (Fig. 4B)ET} ABTS
radical®] 427 &/do] w2 FAE HERdit= 22 sk

Kim(2018)Z} Hwang(2019)9] A2} oot BEFejel Juljao] 4 F5E0] 44
ZZEHT} ABTS radical A7 &Ajo] =4 4% Qicta B 519t E3E Shin 5(2024)9]
A7) t2w 22809 sk ulgo] Z/1RS Tz 47 ol Frlena w1
stttk 4L B3 HEA §718H0|RE 25 Al §71-8H19] Hlgo] 371 o ike} At
7} S7Fk= olf=e Ala Wel EYvlsR stgdEo] 771802t vkg-skr]o 23t hydroxyl
groupo] EFTE|0] Ql= YAIH 29| 3IgFEol7] Wi AolZtal WslthLee er al,
2015). o]=3t AFANE HIF O R I & H] 4 52 S W AR 7ol axt
Aog FEHo| gz &7 &40 ¥4 SAESE Aol wdsigith

o

2, 1o rlo

oL

4, Ferric ion reducing antioxidant power (FRAP)

FRAP B8 &ats}l E&lo) 9J3) ferric tripyridyltriazine(Fe*-TPTZ)7} ferric tripyridyltria-
zine(Fe'-TPTZ) 2.2 FH=l= YE}E o]8sto] ERIgitt fitst EXo] Wers s
WthKim et al., 2012). 3= §rjof W& 74, &HE, @, ofF9] =8 FRAP 2=
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Fig. 4. ABTS radical scavenging activity of positive control (ascorbic acid in D.W), and radish (Rd), tartary buckwheat (TB), common
buckwheat (CB), bitter melon (BM) under 70% ethanol extraction (A) and hydrothermal extraction (B) conditions. Error bars indicate standard
deviation. Different capital and small letters indicate significant differences (p<0.05) between samples and sample concentrations.
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Fig. 5. Ferric ion reducing antioxidant power (FRAP) of radish (Rd), tartary buckwheat (TB),
common buckwheat (CB), bitter melon (BM) under 70% ethanol extraction (A) and
hydrothermal extraction (B) conditions. Error bars indicate standard deviation. Different capital
and small letters indicate significant differences (p<0.05) between samples and sample
concentrations, respectively.
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Fig. 6. @-Glucosidase inhibition activity of positive control (acarbose in D.W), and radish (Rd), tartary buckwheat (TB), common buckwheat
(CB), bitter melon (BM) under 25 mg/mL and 50 mg/mL concentrations according to extract methods. Error bars indicate standard deviation.
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