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Abstract

An in vitro digestive system simulates the human digestive tract. This study aimed to evaluate antioxidant activity
and oxidative stability of roasted buckwheat extracts after treatment with an in vitro digestive system. The buckwheat
samples were subjected to the following roasting conditions: 180T for 10 min, 180C for 20 min, 200C for 10
min, and 200C for 20 min; ethanol extracts of the buckwheat samples were prepared after the in vitro digestive
system treatment. Buckwheat samples roasted at 200C for 10 min showed the highest in vitro antioxidant activities,
including 2,2-diphenyl-1-picrylhydrazyl, 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) cation radical-scavenging
activity, and ferric-reducing antioxidant power. The total phenolics content of buckwheat roasted at 200C for 10
min was 13.14 pmol tannic acid equivalent/g extract, while those of the samples subjected to the other roasting
treatments ranged from 7.58 to 9.86 pmol tannic acid equivalent/g extract. Furthermore, the synthesis of primary
and secondary oxidative products from com oil containing 1,000 ppm buckwheat roasted at 200C for 10 min decreased
by 10% and 20%, significantly, compared to those in the control groups (p<0.05). Overall, the ethanolic extracts
of roasted buckwheat obtained after in vitro digestive treatment still possessed relatively high in vitro antioxidant
activity. It was found that roasted buckwheat according to in vitro digestion could be used as an antioxidant material.
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AR} vlgo] o] Sof oleidt in

vivo systemS thAISH 4= 9l AHbHo] e L-2a) 7h4]

AA Hiel UH
© Rysl Bapel AslbAS st j2st A 34

o] FFHL

A5} Gshe, ul8o] A7 Sof AAHeln

Qlth(Boisend} Eggum, 1991). In vitro AS}A|
A7 A Yol o|Ro £oES B AN
=AY

HlHo | CHHur £, 2009; Hur 5, 2012). E3F S2o|u} Al
2 tpgoE @ A% 7154 AFol g BT B

= 7 Uoe A 50

oL} oA H8ATE S gt A 2 BAME 492
QItHColes 5, 2005). o] 3t A<
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401 ®dlo] S olgsto] A ot AF 9 7154
=49] 7ol 2] A-EH k. 2 oF 4017t in vitro
SIS A83to] Ot Ao 24 H A EE A
o] v FREQlOH, AF & A B4 SRekE, A
924 9 S} S0 otk A4 =R 4ol AT
olgtxl B11E 3 )t Lucas-Gonzilez 5, 2018). Monro 5
2010y in vitro digestiono] A W HEASIET} FF HE
3ol thgt ofl& QAte] AeS & 4+ 2= Haslal, 1
9]0 Ng&} See(2019)= 715749 A=/ A&l 2-&sto] &
s 7S] a4 oA T AFE A6le] i o
71673 AlF B WIsk= 5 TR AN Al &
&3] o] =L Sl

E3 AEFS 7hs ARlshs U S 7P 89 AREE
7HERE A & £94, olskek4] HglE ThEo] Jdant
e =49 7y, J4d H 571 59 TRt HoE o
o7H, o]0 HHTH LSt A7} AdY FolthChot Joo,
2012). AE 7FEAE Al A} A 1EA] HE4
sietEol 2% st B A2 mled sRhEe] A=
& ¥4 SktE ool S7IsHAl "val Haret v Qe
(Dewanto 5, 2002; Yu J 5, 2005). o]= 7}E&4o] A=
7ol 8%t 7H A7 84% 53] 3357 Al il 1o
Schlérmann 5{(2020)2 F2]E 724 2ot3S o S5l
3}t o] slaka] Zgte] WSt Qlste] B84 Aod
of 72} 584 AlolH] Z7pt BETeirky Hste
O, Majcher 5(2013)2 He|& TH= Al AT E 7147}
3ot W Fofl ofsf sltEo] HdE o] ARl A1
e PG A7 LRI,

WL (Fagopyrum esculentum)2 %93t A ZM&E & shut
2, A2 A Ao A44Y Y FEHEA FE VIRE 7R
sto] AH|E QUrKKrkoskova 5, 2005). Q-uUEolA=
W A& o FolA wdE stAY 3A 7FRE ol Hlg
S d=a, HEdy 55 W d ARSI, FobA
HEARE o] 8H L Qi 9f=9] Ff= A%, W02 %
A0 52 TE U WEZRRES 97 5ol 7feto] AF
25131 QItK(Choi, 2007, Lee 5, 1991; Maeng 5, 1990).
 Hofli= TRt YAt EAH, 1L T EFvlE 4R
2 rutin, quercetin, isoquercetin, myricetin, caffeic acid -
LA 50l Qlo], ol e AR A8, It 5 A
AxA715S 7HIAL ATl A Uth(Lee 5, 2014).

wEbA & e 370 49l HEe 2 2 H=E
Al 3 in vitro £HAE A2 RN Fa HEY Ao}
WA anet §A] Ak} QHgAdol et S sharAt shlaL,
in vitro 25HAIS B8 A1F MY Aol 712A=E Al
shua} steick

ERTET

a3 A=

W2 FHEe BT 5H30lA AuEiet B wY
(Fagopyrum esculentumyS J-Afolo] ARESI9ch HdS
= 2AH 7)A|(Gene café CBR-101, GENESIS Co., LTD,
Ansan, Korea)= 180T 2} 200C oA 22t 108, 208 &2
A2E 3t & E4)7](SP-7405S, Comac, Seongnam, Korea)
& olgsiel 2 Azagc

In vitro 231 4& L 80% OEtE &8 AX

In vitro digestion Werner?} Bohm(2011)2] w3} Ng
9} See(2019)9] WS Fratsto] Motk B3t FA|
oo wu} Zzie] BE Ul Bt 5 ¢S 217} AfzkEeba
9] 4& F 0.9% NaCl 30 mLE 3t & 32+2(BS-21
JEIO TECH, Daejeon, Korea) 37C, 200 rpmoj|4| 5827t &
WAz 1 sl ) S5 93] Fsio] 20
mg/mL o-amylase(Sigma-Aldrich Co., St. Louis, MO, USA)
£ 2 mL F3F & F242(37C, 200 rpm)of|A] 5EIF &3
Stk ol e45 245kl #18] 0.1M HCl(Daejung,
Siheung, Korea)s 2|2 pHE Z&d}o] ARESE 40 mg/mL
pepsin(Sigma-Aldrich Co.)& 2 mL F3$F & 2% (37C,
200 rpm)o|A] 307F EFFSI oH, Ao|A ] AdkRrC
2 pH §AE 5te] 0.1 M NaHCOy(Dagjung)S 80 & A}
€351t 2 mg/mL pancreatin(Sigma-Aldrich Co.)Z} 12 mg/mL
bile extract(Sigma-Aldrich Co.) A|2F& 9 mL 3t & 2
F2(37C, 200 pm)°A 3087t E9F6R o] FAAXR
(BFD85-F8, IlshinBiobase, Seoul, Korea)o}o] £4f|5}%3.0H
1% 80% oEF&(Dacjung)& ol§3lo] 32 AAIsisich
80% ofekz 52 E4E AlEet 11 Alm A9 15419
80% ofele-S &3lsto] ZE7|(RS-1, JEIO TECH, Daejeon,
Korea)ollA] 6417t &<t 280 ipm o= &30 552
oJ3}2](Whatman No.4, Maidstone, England)= o1}t 3 314
Z19Fs=(Rotavapor"R-100, BUCHI, Zollikofen, Switzerland)
S 7H =A7Z(BFDS5-FS, IlshinBiobase) 3t%T}. 4%
FEE2 200N Y5 Hish Ao A8st9ict

DPPH 2iC|Z A7{E8d =4
DPPH(2,2-diphenyl-1-picrylhydrazyl) 2]z A4 S
Kim¥} Kim(2020)9] HHS 2wslo] 0.1 mMS DPPH
(Sigma-Aldrich Co.) &N 0.75 mLo|| L= SH7=0f 345
AFEE 7+ 0.25 mLA 93l 10327F S35}l 3087 GAlo)A]
HES-A|Z1 & UV/VIS spectrophotometer(Mega-U6000, Scinco,
Seoul, Korea)& ©|-€5}9] 517 nmo|A S5 =451t
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DPPH 2tz &7 &AL o] 4|02 Allsieir

DPPH radical scavenging activity (%) =

Ac - A
7Ac x 100
A HERTe] S8%

As AR 3%

ABTS 0|2 2lC|E 2HEd =3

ABTSJ[2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid)] Yol izt &4 B Re 5(1999)9] WS A
25to] 7 mM9| ABTS(Sigma-Aldrich Co.)2} 2.45 mM
potassium persulfate(Sigma-Aldrich Co.)E 1:12 &5}
UAOA 12417 HEGAIA ABTS )z ol JAS
3 UV/VIS spectrophotometer(MegaU6000, Scinco)E ©]-&
3to] 734 nmoA BT} 0.700(+0.050)0] HEZE ofjeke
2 Sujelol AFBRISIT BEE 22 AR 005 mLe} of
EHE{(Dacjung)ol] 3145 ABTS & 1.9 mLE £9%t & 10
1 A2 G BATE F 734 nmolA FFEE S7d6)
R} ABTS ol Sitld 47 842 o 34 2= Akt
speic.

ABTS cation radical scavenging activity (%) =

Ac - A

x 100
A,

Ac "2 F3=
Ag AR FFk

FRAP el =3

FRAP(ferric reducing antioxidant power) EFH22 Benzie
@} Strain(1996)9] HIH-S AR5l 300 mM sodium acetate
buffer (pH 3.6)(Sigma-Aldrich Co.), 40 mM HCl(Daejung)
o g3lgt 10 mM 2,4,6-tripyridyl-S-triazine(TPTZ)(Sigma-
Aldrich Co.)8&98%} 20 mM FeCly(Sigma-Aldrich Co.)& Z}
ZF 10:1:1(viviv)2Q] Bl &2 E31510] 37C F25XoA 158
7t BPAIA FRAP A|°kg A £33t FRAP A|2F 0.9 mL
o} L& tE2A = AR 7} 0.03 mLE S39t5to] 420
A 3087 HRS-A1Z1 & UV/VIS spectrophotometer(Mega-
U6000, Scinco)E 08519 593 nmojA s E4519]
t}. A]E29 FRAP ILHL HFEZQ L-ascorbic acid
(Sigma-Aldrich Co.)9] HFIA 02 HE AKX

= o 23

Z9&E SK(total phenolic contents, TPC)2 Folini}

e

Denis§(1912)& ARgolo] s E 51431 A= 0.05 mLe}
22 0.8 mL, 5559 1:12 3]A3t Folin-Denis A|9F
(Sigma-Aldrich Co.) 0.5 mLZ 30%7F 333+ & 557 3
AFH k. 838t -8Ho]| Sodium carbonate(Sigma-Aldrich Co.)
0.1 mLE Ffolo] TEE 7 AHLolN 3087 A 5
UV/VIS spectrophotometer(Mega-U6000, Scinco)E ©]-&5]
o] 725mol A SHEE ZaI%c). B TS HEE
Q] L-ascorbic acid(Sigma-Aldrich Co.)9] EEZA07E

B Aisto

ORAC7} &3

ORAC(oxygen radical absorbance capacity)’} S4H
Prior 5(2003)2] ®I'H& ARE5}0o] 75 mM phosphate buffer
(pH 7002 &iE A& 34 9 Ao o]&sI3irk 300
mM 2,2’azo-bis (2-amidino-propane) dihydrochloride(AAPH)
(FUJIFILM Wako Pure Chemical Corporation, Osaka, Japan)
2} 0.1 mM fluorescein(VWR life science AMRESCO, Solon,
OH, USA) &9, =87 3|45t A|ZE5 75 mM phosphate
buffer(Dacjung)°l] 3]45}o] ARESIHTE. 96-well plate©]
AAPH 50 pL, fluorescein € 150 pL, 5=d A& 50 pL
£ Yo] & & fluorescence microplate reader(GeminiXPS,
Moleculardevice, San Jose, CA, USA)S ©0]-&5}9] excitation
493 nm, emission 515 nmoJ|A 4057t & =435}9j 0,
YZ O 2= trolox(Sigma-Aldrich Co. )& ARESIE. Z+
9] ABH A (area under curve, AUC)S =435t & fold7}

= UERRSIT

ANz 37l |4 A=

GA Yol A7) 18 BARS 9J5}0] dimethyl sulfoxide
(DMSO)°|| 0] 25 7]5(Ottogi, Anyang, Korea)T} S5t
& o]& dry oven(GISICO, Seoul, Korea)ol|A] Z}Z} 3, 6, 94
7t 52t 100+5T 9] = ARSIAIA ARESIIOH, tHRa-Z
DMSOE 7ttt A2E A= 54 ARRE WA
9o 20Tl Bt Agsteict

CDA7}I ¥ p-AV &4

CDA(conjugated dienoic acid)”F= AOCS(1980) H< At
Boto] Z¥2o] AlRE ARIAIZ] -RA] A& 0.02 g3t isooctane
(Dacjung) 5 mLE SRA|A AIEE 4,000 ppm2] FEL = 3
AAIF) 3)AsE Al&E 0.4 mLo] isooctane 1.6 mLES gof
SHH ©f 3]A4%E & UV/VIS spectrophotometer(MegaU6000,
Scinco)E ©1-g310] 233 nmol|lA FFEE S

p-AV(p-anisidine value)2] 73 AOCS(1990) H-E ARE35}
o] 0.25% p-anisidine(Sigma-Aldrich Co.) 8 0.4 mL2} A|
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F2E 4,000 ppm?] 5= & isooctane(Daejung)o]] FAAZ] A
2 2 mL= 9T Egele] 1587k QMo HSAT]
UV/VIS spectrophotometer(Mega-U6000, Scinco)E °©]-&5}
o] 350 nmojA] FHEE Z3to] p-AVE FHBIGCE

SHAZ
W= AR A= B4 33] HHESEY] OH, SPSS program
(SPSS Inc., Chicago, IL, USA)YS ©|-85}] meantSDZE LHE}F
et 94 AAL one-way ANOVAR EA1510] p<0.05
Z2Z20]|4] Duncan’s multiple range test® ARE 501 O,
FARE W] ARA 242 915] Pearson correlation
24 (p<0.01)S ARSI
am ¥ 2
DPPH 2iC|Z % ABTS 0|2 2iC|E AHEA
B 20 PR Aol 242 in viro 43RS 18
7

ot 1 mg/mLO] FEoA] #A] ok L, 180T 104, 180T
204, 200T 1042, 200C 204 = 2] DPPH 2tz 47
52 77} 13.91%, 15.79%, 14.95%, 21.00%, 12.36%& 1}
Bl 200C 108 F5+o] 94 0= 7P =2 2 d &
A5S EY=(p<0.05), 200C 105 FESlo] Ex] ko
o] =3 33.8%, 180T 105 E-S+9] 24.8%, 180T
208 E-379] 28.8%, 200T 208 H-379] 4L1%E 2A%
o] Z}7} F7t=lo] iRt 5 24 5 200C 10%0] f440

w
>

E DPPH
= ABTS

H
=

Radical scavenging activity (%)
2
H

Raw  180T/10M 180T/20M 200T/10M 200T/20M

=]

Fig. 1. Antioxidant activities of ethanol extract from in vitro
digested buckwheat treated with different roasting temperature and
time by DPPH and ABTS cation radical scavenging.

Raw: ethanol extract from raw buckwheat after in vitro digestion
treatment. Number before T and M were temperature and treatment
time, respectively. For example, 180T/10M were ethanol extract from
in vitro digested buckwheat treated with roasting 180T for 10 min.
Each value is meantSD (n=3). Different letters are significant differences
at p<0.05.

2 2z 4750l 7HY $tt Ao = IEEITHp<0.05).

T3 ABTS ol 2itjd 2459 4 FA] g2 wd
= 180T 105, 180T 20&, 200T 10, 200C 20& E2+
o] Z¥z} 15.39%, 18.92%, 18.67%, 24.76%, 16.61%% LFER}
DPPH 2tz 4A59] A} HISgt 3k Hof 200T 10
= F3o] foF0R 7P w2 ol Bd AA &4
= HAtHp<0.05). F= A& oFA] g2 HdE B3 A
7] 34 A8t o] g AAGo| Ao Ft
ok gl o= Qlglen, 7198 2=} Ajgto] STl wk
AR gz &40 SVl A& & & Uk ol
52 Hde) grid 274500 thigt Ko 5{(2012)] Ao 9
SHH B3 378 7I%E 220 Alzto] S7Igte] wt HARS:
oj50] S71ek=t, ol 7H 37300 T S71E melanoidin
o oJgt Ao g YERFT B15H¥ OH, Liu 5(2010)2 tf
& S 7 B35 3t misd SiRkEe] A 24
< ZAfoto] 49] Hlu4 eRIES F2 mleth EviH 0]
T 9 FEAoPd o R FAdE|o] 9lor, o]f I&E9] Hisot
Zo| AR} S} AL ekl HskeIh Lee &
(2014)9] Ao oot BEH HEE 7HEAYPS o 7}
GA|7to] F71ete] wt g AAS0] S7Foke F
EAARL 200CE 2IRE 2= £750] fo4 o=
ZAE Qe E181910H, Bhinder 5(2019) E3F 7}
2t ety WY 71a2 =7t S8 wEt & AR &
Jo] Fracls AL WESHITE Nt See(2019)9] 1+
A= in vitro 28RS 71t 127H1] 7154 4184 A1E9
o7t g AAEAdo] S71E 0, in vitro A31F0] 4]
B4 AR T R S 7Rt o ok Aolga B
sttt & AtollA Wde] 71 24 F 200C 108 HF3+
o] 7P 3t gjzd A S Hol LRt 218} AIE
WollAe] 71do] AR 4E =8 = A= AS T ¢
ANeH, o Bl AP A=t & A+ AHFo| LAst

Zhs &% ¥ FRAP &
53 YHTPC) % FRAP 2112} A3k= Table 13+ 2
o F A BF ARE 227t S71R fojdes ST
SIAH7T Aachs A= HERIIT TPC 574 23, 1A
22 B 9.61, 180T 104 -5+ 9.86, 180T 20 ¥
o 7.58, 200C 108 F3<0] 13.14, 200C 208& B3
9.71 pmol tannic acid equivalent/g extract® FH= O]
ohFet B3 27 FollA] 200C 10820] ooz 7Hg &
& TFE Hole A o= HEFHUHp<0.05). E]F FRAP &
A9 Be= BA 952 HE, 180T 108 F3<, 180T
205 ot 200C 108 F-3+L, 200T 208 Ha-2 7+

rde

d
=
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Table 1. Total phenolics contents (TPC) and ferric reducing
antioxidant power (FRAP) value in ethanol extract of in vitro
digested buckwheat treated with different roasting temperature and
time

TPC" FRAP?
Sample (umol tannic acid (umol ascorbic acid
equivalent/g extract) equivalent/g extract)
Raw 9.6120.19° 43.35+1.61¢
180T/10M 9.86+0.22° 38.00+1.16°
180T/20M 7.58+0.10° 36.31+0.79°
200T/10M 13.14£0.27° 56.49+1.91°
200T/20M 9.71+0.41° 50.79+0.69"

UTPC, total phenolics contents.

JFRAP, ferric reducing antioxidant power.

Symbols were listed in the legend of Fig. 1. Each value is meantSD
(n=3). Different letters are significant differences at p<0.05.

43.35, 38.00, 36.31, 56.49, 50.79 umole ascorbic acid
equivalent/g extractZ2 T2E]o] TPCY} ZU5}A 200T 105
ool fodog =2 =S UESITHp<0.05).
Ismail 5(2004)9] 1o W= H]7Fh2} 7FEA] 2|5t of 2
T Aao] He4 IRPES Bl o 71 AYAl
< ¥/ SkghEo] S715HH, Hong 5(1998)9] H=4129
w2 A9 4kt A Atolla] 74 Aol QIgt whs
d SRtE ol SIS, ol 1A B84 His 3
dEERE EEE fY vie/d sRbkeEe] BPE] diEo]
2kl B 15} ESE Chen 5(2020)2 in vitro 2SS
71t F2 29 Svls gt SERE ot o] A
7153l o, ol Alejastz 8] Hisat E2f o=
sisb Aol wisle 207 A0 o|=I9ih Prajapati 5
(2013)2 57HA] SE& 2T o HEHY HE, 29
= 9 STt o|t JFgo| FdEgloH, diot FEEHT
Aol 431 o835t FEEIA F¥lE T, SETHE 0]
T 3K, FRAP gHlEo] &Slttal HTsgith. o]e} Zo] &
AT AnE Z3Fsf HH 200C 1080] Eez7o] 71 &
FHollor, HE T=F Hsl= AE & dlsd el
7¥gol| oJ5t E} in virro 231 B3t A8k A0] 2T
slekd Hhe-& Bl dojd A= wohEr: ol=gt HieA
SIFE9] HaF FRAP Mo JFE & 2 0= Alm
=, Hsd SiEE aHoR F7HA717] HloiA a8
Aol GA7] 2ol AR 59 £70] FRsiths Ae &

231

4y

T

ool

titst 24 (ORACTH)
HZ2A] 2h]Z(peroxyl radical, ROO-)S o] &5lo] FLE

1?1 fluorescence®] FAF S4oh= YHOE AIFS] A4
WS £G7C, pH 7)22 A159] il 528 H7isl]
9%t Bz whMow AokEl EAMoltkPrior 5, 2005).
ORAC7} A= s Fig. 29 Zt}. A& 25 pg/mL 5=
A Alm 747} tiRto] Hls) FA] e mES 1724,
180T 108 Bo720 | 124], 180T 205 H-SLO |38H],
200T 103 E27-2 1.354, 200C 205 E-2o)A 1.424)
T PRlES W 5 itk ORACTHY] 39, A &
Hgo] fojH o 7P 2 RIS B lrthp<0.05).
%3 ORAC7} £ B9l 2w} Bl o = £
2L 180T 20&, 200T 10&, 200T 20804 {ojzo=z
FAstEol Sk A2® UERETHp<0.05).

Matgorzata 52016y e 7}£2] 7FaA]E] Algto] wE
ORAC7IE &451%2 W WY 7H+E 30% ol 71Hgst8l
HY, 28 F355 e} 5Eo] Holfval Eisile
™, Jin 5(2015)] Aol ofstd FFAZXS thi7t Azt
][5l ORAC7}7} 23% AAE|QThIL B st ESE H2

Trolox 12.5uM
Control

Raw
180T/10M
180T/20M
200T/10M

Ly 200T/20M

CERREE X

400

Relative fluorescence

200

A
RO ey

0 5 10 15 20 25 30 35 40

Reaction time (min)

=

Trolox 12.5uM
Control

Raw

180T/10M
180T/20M
200T/10M
200T/20M

oo

be

c

~d

Relative area under curve value (fold)
-

Trolox I12.5;\.\1 Control R;w 180'1“/[().\] 180T/20M  200T/10M  200T/20M
Fig. 2. Effect of ethanol extract from in vitro digested buckwheat
treated with different roasting temperature and time on fluorescein
elimination induced by AAPH.

(A) Fluorescein curve of ORAC value; (B) Relative ORAC values.

Symbols were listed in the legend of Fig. 1. Each value is mean+SD
(n=3). Different letters are significant differences at p<0.05.
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7FRE2A9] ORAC7PE BA] %2 717k d A0 Hlel 10%
AAEE B3 B QIthMazor 5, 2011). BHH, Song &
(2018) 7+ A Algto] %7}%5% 4134401 AAPH
peroxyl ZHH|ZF £72do] F7HEr= Hak QIgiET], ol
9} Zo] 744270 WE ORACT}] WA= JFS thofst
ZTE Holil Qle}. E3F i AtoflA] thE Akl RA L
E 9] 24 kS vL79] ORACTPH &7 Vel o]
AN O]—/\]“Q/]EQO‘I x];gx%__i Hb\ﬂoﬂ Oﬂoh_- U] ]1— 7]_;_/]
PABIEA W Ile g2 ORACTL BAHO] A9 A7
BEEEY HoE HS4se] e S dlsks A
(Prior 5, 2003)2.2 9J2]2]9] Zjo]7} Qo] o]Z 9lst Aog
AR

F

oftt

0]

A5 29 24 dhHatol At 24

TAFS} g R S0 A £419] Ak Table 29
2t} FEYulE 3} DPPH gz 475, ABTS o]
L 2z &A%, FRAP S98-L ZF2F R>=0.729(p<0.001),
R?=0.716(p<0.001), R>=0.824(p<0.001)E 7} w2 Bz}
¥ FEHAE 7L 2ile™, DPPH Sz 4752
ABTS %o]& AA5T} R?=0. 913(p<0 00)°o& 7 =2 oF
o] FHHAE YErH. &Y vE 9 573} DPPH,
ABTS, FRAP $Hig]o)|49] of9] AaatA|= I|=|= <lst
of ikt a3t Ql= tiaARl 249 e el 5
7}= 7|Q1gF Ao =® AZEW, oli= Kwak 5(2013)2] FA
23t @n] 2250 W7 AollA AT IAE AAG

-I

St
o=

Al=7} rtet B/ SERE o= oo e AR
o ole e T B4 2yt w2 duvt it

B Aot SARE A Bk

Conjugated dienoic acid(CDA)7} ¥ p-anisidine
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Fig. 3. Conjugated dienoic acid value of heated comn oil at 180T
containing ethanol extract from in vitro digested buckwheat treated
with different roasting temperature and time.

Symbols were listed in the legend of Fig. 1. Each value is mean+SD
(n=3). Different letters are significant differences at p<0.05.

Table 2. Pearson’s correlation coefficients between total phenolics contents and antioxidant properties

Pearson’s correlation coefficients (r)

Factor
DPPH ABTS TPC FRAP ORAC
DPPH 1
ABTS 0.913" 1
TPC 0.729™ 0.716”" 1
FRAP 0.418 0.497 0.824™ 1
ORAC -0.234 -0.436 -0.099 0.155 1

“Significant at p<0.01.
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Fig. 4. p-Anisidine value of heated comn oil at 180T containing
ethanol extract from in vitro digested buckwheat treated with
different roasting temperature and time.

Symbols were listed in the legend of Fig. 1. Each value is mean+SD
(n=3). Different letters are significant differences at p<0.05.
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