. ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

checkfor | | 27(3), 385-392 (2020)

updates https://doi.org/10.11002/kjfp.2020.27.3.385

=X Q62

APEt
& A OER AL
The Korean Society of Food Preservation

Antioxidant activity of coffee added with sword bean

Hun Cheon Bae, Hae Seong Kim, Eun Hye Kim, Jae-Hak Moon*

Department of Food Science and Technology, College of Agriculture and Life Sciences,
Chonnam National University, Gwangju 61186, Korea

ded - gAY

Mukc st LC.D:O-IAI-ID11|.OI-|;HO AI%

susts

O b

OII

|-_T1|.

]

Abstract

Coffee is one of the most popular non-alcoholic beverages worldwide and is known to exhibit various beneficial
therapeutic effects. Recently, studies on blending coffee, which contains added natural sources of biologically active
compounds, have been published, with the aim of enhancing the health benefits of coffee-based beverages. For
example, sword bean (SB) has been reported to exert various physiological activities and roasted SB is consumed
as a coffee-like drink. Thus, we herein selected SB as a blending material to enhance the health function of coffee.
SB-added coffee samples were prepared by mixing SB extract with coffee extract, and the antioxidant activities
of the resulting mixtures were evaluated. The total phenolics content, DPPH radical-scavenging activity, reducing
power, ABTS" radical-scavenging activity, and hydroxyl radical-scavenging activity found to be directly proportional
to the quantity of added SD extract. Moreover, inhibitory effects on the formation of cholesteryl ester hydroperoxides
in copper ion-induced rat blood plasma oxidation were observed even upon the oral administration of only a small
quantity of SD-blended coffee. It was therefore suggested that SB exhibits potential for use as a blending material
for coffee beverages, whereby the intake of SB-added coffee may have more beneficial health properties in vivo

compared to the intake of coffee beverages alone.
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AF = E5FAYIHRubiaceae)e] ZH| o} (Coffea) o=
BHEe D}kw A Q) 21 B2 (Lashermes 5, 1999) ©l|E]
Lot A fref gt ofebu| 7+E(Coffea arabica)®} F-10
A Hzx2 A" M E2}5(Coffea canephora)©] T34
O]E}(Daws 5, 2006). ol 7ES =2 A YA 22k

3 HFaf ol FelAINE, Thg o] dho] EobA] vt o]
401‘/}”4, A AA A AL oF 60% 7HEe 2|kl
9ITHUSDA, 2017). &5 ~EHRobusta)@h o] 202 ©]%g

i Zekge WFalol o, e thea Aol
A A gl 23 A BRE Qs ES s

i AR AR, A AA A9 GrbEe] oF 40%
5 ApAstal ti(Sanz 5, 2002; USDA, 2017). H.%
F-o] $43 v E (specialty) AT = FLTHFE 1
A FRE S7171% kAR, thEe] A<l 719
© 7H Aol e 13 “H AFS e o

2 Bage) B9 AL A A2 8 242 B

?Q—Q_i 1 7—]71—0]] 016} Agazﬂ—/ﬂ x]A ?5]— Tg__ }—rll‘—_-?l 7]
4 BAY ANER A= Pge] nuw glon
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(Ribeiro 5, 2014), AT} F& A9 E SIS A&
A em JHE A5 S 22T 9 Eg2AE
= | e 3ARl S Fol vkt AU E
H7b Ziddvte 237 Rawr|= sl th(Sarria 7,
2018).

2H5F(Canavalia gladiata)2 °FA oF SR W3} o}
t Aol A A& o= o] & 7] A2}sH THBressani 5,
1987). Eotrlote] B A FelA = gef 2N EE AHE
Ha o, gl A5Fe ug vjE AR, dA =,
TGopEl7t SellA A Foly 2H AE R AHEHV =
SHA TH(Smartt, 1976). | LA = 25F Kok} 7zt
AE A9 d&Ate] 9RE o]&sta 9o, AFFe
Bt 7S Ao AR A Tt dERkeiy
W Z3ll ol = 78l th(Nishizawa &, 2016). 2539 -4
& GRE 3 OE ey 24e AYa S Bt
el aatsl 2 g mf-- 5ol 2j1E vk JTHKim
5, 2013). &, U A% F SO 2 HE= daidzin, genistin,
daidzein & genistein?} 22 F7F2] tEA <! flavonoidZl
B 21 isoflavonoid /7 AEF Y A FF o2 RE =
o] sletEo] HEHA &3UTHKim F, 2012). Hgh, 2T
F 0 25 methyl 3,4,5-trihydroxy benzoate(methyl gallate),
3.4,5-trihydroxybenzoic acid(gallic acid), 1,6-di-O-galloyl
-D-glucopyranoside, 1,4,6-tri-O-galloyl p-D-glucopyranoside
o} 2L gallic acid F=AE°] el - T E v} 3lom,
ol 5L Y FE9| a-tocopherol Z.t} TA3| H& gaks)
242 Lot A o® FAHAKKIm F, 2013).

A Aegde] ERlE AAE AR 2AHFFS
&ste] A9 Bt} 35 FAIsHHA 17 71540l S
d A9 S Eded A9 jerEE ol 79l
N3 w2l ATE EA vHAA Edhe SRR
T HE2ae]E gk AXE S A eE Adsiit
old], & Aol = 2FF A7 AFAE AxT & o5
dom Fulsd siehee] g w4 2 st 42
Brretlon, F7t= A H7F A9 B # =
ez &35 I4kskE(cholesteryl ester hydroperoxide,
CE-OOH) A dAl's2 H7Fst3dtt.

[

ME o we

Mz U Ak

£ Aol Ag-3t A3 A (Coffea arabica, green bean)
£ 201839 s=&te Baba Ak(Brazil Red Bourbon NY2
Scr. 16 Cerrado Pulped Natural Veloso Estate)= (5)GSC
International(Seoul, Korea)ZFE T4stAth 257
(Canavalia gladiata, Jacqu. DC)2 201613 Y A& sl<eo A
et QA A FF(Canavalia gladiata)yS 273 LA

Z 3 (Hwasun, Korea) S ZH-E %13} oh
Acetonitrile(MeCN)2Z} methanol(MeOH)< HPLC 552
= Fisher Scientific Korea Ltd.(Seoul, Korea)oll A 48}
©1, acetic acid(AcOH), ascrobic acid, ABTS[2,2'-azino-
bis(3-ethylbenzothiazoline-6-sulphonic acid)], benzoic acid,
BHT(2,6-di-tert-butyl-4-methylphenol), ferulic acid, gallic
acid, 1,1-diphenyl-2-picrylhydrazyl(DPPH), 2,6-di-tert-butyl-
4-methyl-phenol(BHT) 2! trifluoroacetic acid(TFA)E Sigma-
Aldrich Chemical Co.(St. Louis, MO, USA)Z%-E %38}
of Ao AFE-3F T} 18] 1 Folin & Ciocalteu reagent=
Nacalai Tesque(Kyoto, Japan)ZH-E] T 3to] AM8-31%

ZHFF I A=l M=

ZHEF e =2 WdFE 2 AE|(THCR-01, Tachwan
Auto. Co., Bucheon, Korea)E ©|-&3}o] 170 CollA] 1553+
ST 2 AFF2 3081 29 & FEe] Al

=, AATE Frlete] A& H&o] 1:10(10 g/
100 mL)°] HE5 st 27T FEES A X513

A =84 B F 2 A E o] fsle] AT 12
kgs 210CAlA FY th3, 124 40% St 220 &
215Col vl ESAI A Tk vl A S(roasted bean)= 220l 244
ZF Bt Whx|sle] 7bA v E(degassing) = F=3 ¥, 2=
H Z(cold brew), ol| 2~3Z || Ax(espresso), =H(drip)2] Al 7}
A WA o' vzt 7105 FE5I tH(Table 1). SEEF
713 739 (R-220, Fuji royal Co., Tokyo, Japan)S ©]-&
ko] 0.7 mm W] dAtZ e - cold water drip
dutch coffee maker(DC1, Comac Co., Seoul, Korea)E ©]-&
sho] 73] E2ke] 108](10 g/100 mL)oll aFste 713
NE FZ3AT HeH e A FE2AL Do Yo
ol W HasluA] AR, 7171848 AY &
Ao A E-2)(5,000 rpm, 4C, 10 min)$} 23] 2HNo.2
Whatman, Maidstone, England) Z}3 < Az 3 -70Cel
HAstHA] Agol] AF8-8FITHTable 1). o ~Z @4 #5)
= 948 Ay agkld(Super Jolly, Mazzer, Venezia,
Italy)E ©]-8-3to] 0.3 mm o]3te] YAI= gt & o~z
@4 ™4(Apia II, Nuova simonelli, Chienti, Italy) -2 &
st} ol Az A A E 10 g2 AFELE 90+£5C 2]
22 97]3te] 48 718) 30% oWl 30 mL7} HEE
FEohes IWHA Q] ol whal A Z=skAthllly 5, 2002).
olFA AxH oAz be AYTL/FEEY HE0]
1:10(10 g/100 mL)°| = =% Ao} 3het & A3
AHE3IATHTable 1). ERA Y= AU R 79 952 0.7
mm W&o YAz gk o, A7) A v|o] A (Brew
station 48465, Hamilton beach, USA)E- ©|-&-3}o] 7 u]&E2
108](10 g/100 mL)ell alFat= A dAS FZ3HATh
(Table 1).
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Table 1. Condition for extraction method

Condition Cold brew coffee Espresso coffee Drip coffee
Extractor Dutch coffee maker Simonelle apia2 Brew station
(Comac) (Nuova simonelli) (Hamilton beach)
Particle size Fine (0.5 mm) Super fine (0.3 mm) Medium (0.7 mm)
Water temperature 20+£5C 90+5C 80+10C
Extraction time 4 h 30 sec 5 min
Dosage 100 g/1 L 10 g/30 mL 100 g/1 L
100 g2.5 L 10 /250 mL 100 g2.5 L
Dilution

Coffee/water=1:2.5 (w/v)

253 A7F A= Lee 5(2007)9] ol AZ A 8]4
il Pegrt A9E Faste] HE oA A9E
/Ee] vlEo] 125(wh)7F HEE AT FEE FAF
o} A5F 222 g 3ol Az} =,
F2471 A9 e A9 FEE 100 mLoll A 150 mLE
A7ksted Azt on, A5FF 10% H7F AdE A5
FZE 100 mLol| A5F 25 25 mLo} FA|S 125 ni,
257 20% A7F A= AT FEE 100 mLol| 253
F2E 50 mLet AAS 100 mL, 2FFE 30% F7F Ad e
713 FZE 100 mLel ZFF FEE 75 mLe} FAF
75 mL, ZFF 50% H7F A9 = A8 F=E 100 mLell
g FEE 125 mLe FAT 25 mLE S =
Az ot

ZH=4 set=E9 B2 £4

Fo=4 sl3rEe %2 Folin & Ciocalteu's H
(Singleton 5, 1965)°l] whe} EASHATE &, AT ol 2T
A7FKH0, 10 - 50%)= 2Eld A8 55 1 mLE 7
Al Fol] #H38}aL, ©17]9 Folin & Ciocalteu's phenol A]
1 mLE 7lste] E§8I9it) o] E3HEol NayCOs 3-8
A 1 mLE Hlst] 7PHAl £st &, Shalel 3021 | g

<, UV-VIS spectrophotometer(UVmini-1240, Shimadzu,
Kyoto, Japan)= 700 nmol|A] S8 =5 S5t Fol=
A 3}gtEo] e gallic acidS ©]-8-3}F standard curve =
FE] ALl om, o] & gallic acid equivalent(mg GAE/g)
2 AASFATE

AN ol oB

o 1

DPPH radical-scavenging &4 7}

DPPH radical-scavenging £/3- Choi 5(1993)2] W
= &8st ettt &, A 277 H 71K, 10
-50%)= EElgt Al5 FEE 100 Lol 900 uLe] MeOH
< 247t 7Fsted 108 8148 ohs, B3] 500 uM DPPH
(final concentration 250 pM) &<z} &E35te] bAoAl

3047 REEAIZITE REg-H O] FE(RS)= 517 nmol|A]
UV-VIS spectrophotometer(UVmini-1240, Shimadzu)E- ©]-&
skl 243t} 212+ ascrobic acidE AHE-31F%] L

DPPH radical-scavenging 273 2] =& v} 2o A4k

sttt

DPPH radical-scavenging activity (%)
= [(Control - RS) / Control] x 100

gelz mo|

7} Al2o] $hl 82 Oyaizu 5(1986)2] WH S <zF W
ot Hrlskltt. &, 79l 273 A 7HK0, 10 -
50%) 2 22le A8 FE5 100 mLell 80% EtOH 500 pL,
0.2 M phosphate buffer(pH 6.6) 500 uL 2 1% potassium
ferrycyanide 500 LS =2}2 o2 H7lste] £&sk
8IS 50TAA 2023t WHEAIZ T, 10%  tri-
chloroacetic acid &< 500 pLE 713+ &, 94135-2](10,000
pm, 5 min)3tATE YAl ol Dol S 750 uL
o H,O 750 pL, 0.1% FeCl; &< 100 pLE &3l
105 B2t #Fx] 3k Tk, UV-VIS spectrophotometer(UVmini-
1240, Shimadzu)E ©]-8-3to] 700 nmol| A 3% &2 =
Aatach hETF2E ferulic acidS AH&-stgon, sHd
2L ferulic acid equivalent(ug FE/100 mL)Z A| A 3} t}

ABTS" radical-scavenging &4 TJ}|

Stephanie ‘5] *}*(Dudonne 5, 2009)°] 2]&l 7} A| &
©] ABTS' radical-scavenging 23S H7lelit) =, 7 mM
ABTS' radical =893} 2.5 mM potassium persulfate =&
NS 95:5(v/y) HI &= E3sla, obho]A] 1247 E<F
WESAIZL &, 735 nmell A F3 % gkol 0.7+0.157} H =5
EtOH= 3]A]&}o] ABTS' radical 89 0 &2 AF&3l3AT) #
vlo] ZHEF H7FEHO, 10 - 50%)S 223 A8 FEE
80% EtOH 100 uLE 22} 7fet &, 5|41 % ABTS' radical
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£ 100 pLE EF3I] 307 B GaolM w1

<, UV-VIS spectrophotometer(UVmini-1240, Shimadzu)
£ o83t 517 nmellA FF= ARS)= S skoAth
272 o-tocopherolS AHE-3F o 23} 22 whY
© &2 ABTS' radical-scavenging 24 AlAFslS T

ABTS" radical-scavenging activity (%)
= [(Control - RS) / Control] x 100

Hydroxyl radical-scavenging &4 7}

Hydroxyl radical-scavenging €/ ¥ 7}= Xiao 5(2015)
o] HFH S o] &3} th =, 400 ule] FeSO; 1 mM3} 400
uLe] phenanthroline 1 mM= 713+ 3, 0.01% H,0,& 713}
o] hydroxyl radical®] A= K=t 7] A=<}
AT T 525 &9 100 LS 27 Hrste] 370
A 208 B FESAIAHY olEHA doj Hhg-EdS
UV-VIS spectrophotometer(UVmini-1240, Shimadzu)E- ©]&
8t 536 nmol| A SHEE SISt U2 quercetin
< A28 2| hydroxyl radical-scavenging - o}
o] AlAR S ol &3tk

Hydroxyl radical-scavenging activity (%)
= [(RS - Control) / (Ay - Control)] x 100

RS: AlBE H7Iste] HEeA|7] &89 3=
Ag: AR F HO,E H7FsHA] &2 dlx2ve] $3=
Control: A|BE FH7}6lA] &< = =

ZF @&l cholesteryl ester hydroperoxide(CE-
OOH) 44 Aqxls F7}

A Ao 4k oAlE H7h= Kim 5(2010)2] Bl
w2t Astelet. =, Avlel 255 H7FH0, 10 -50%)=
gelgk ZAze] 2w AU A E w53 v, ol
FE5ES 20% propylene glycol 1 mLell &A1 H,
Sprague-DawleyZll 655 4=%1(200 g, Samtako bio Korea,
Osan, Korea)ol| 747543} a1, 7 75 2A|17F $of tlE
o 2 HE Afdste] AL Fsh F 4 300 uL
ol PBS buffer(pH 7.4) % &©°]-2(CuSO,, final conc. 100
M) AP o2 HIEeE & 37Tl A 8AITE B3t W
A AT dolxl wkgol 100 pLE #H ko] 2.5 mM BHT
MeOH £ 2 mL9} n-hexane 2 mLE 242 71 F &35
At WA & F2)E S5 (n-hexane F)= F3E oM,
TU o AR FTAS gk A o FHs A Tl
& &AL dolzl FFHES MeOH/
CHCI5(95:5, v/v) &9 100 pL= 5] o} 72+ HPLC
Z7o 2 A7 F9 CE-OOH %5 #4359tk HPLC

A8 93 AHELS Octyl-80Ts(4.6x150 mm, 5 pm,
TSK-gel, Tosoh, Tokyo, Japan)= A3} 12, Aol
%2 1.0 mL/min®]| o™, o] 54 2= 97% MeOH=
AH&-8F0] 280 nm(SPD-10A VP, Shimadzu, Kyoto, Japan)©i|
A AEsHA Adel A3 CE-OOH= & 49
AP AT (Kim 5, 2014)°l ol FFE T EFS o]-&st
AL, 1 FFHmM)2 ZdE CE-OOH Aol 93|
ALK Aol A g TEAE-S Adidta &
29 &8993l 5<20(CNU TIACUC-YB-2019-38)%
wol FEAE 23] wel A5k,

SAH Az

APA = 33] vHE SA 5t FH+FZ TR e
WAt 2t 559 kst &4 Aol tiek g
IBM SPSS Statistics 20(IBM Corp., Armonk, NY, USA)=-
A1-8-5te] Student’s t-test®} Duncan’s multiple range test=
Wit& vlastel Yehl9aL, p<0.05 FEAM B4
& A5

z47} 9l Q&

RS2 ot ATl SUEY S EH
453 ANRS

o
gelat Ase] Sy R
WshE BASGT BEBT, o 2Xdk B =4

b

2k

[} jLS

Yom 229 79 Az 45F 32E2L pEdw
£

il

o oot

goto] EA e A3, AFF 7214 mg GAE/)O]

& AFF ANAE(FFF 30% H 7, 251 mg GAE/g)
AN FHEA SFEY FFo] St eH, BE AT
T A7kl lo] AT Hrhel met Tk oEH e R
Av o] Fosd SFE ol Svishe @l #F
A thFig. 1). ol& A5 H=A g3Ee] o]
7] 2o g et FrE el =y Ao a 24|
g AR FoEY IE S FoAE HEEA
oot ol ~xze 4 Wlof o A" Alse] 7
TS AR BRE wodlA S25EF9 =y v
3l THlEA shgEe] gl foldor = #HEHIA
Hp<0.05). o] & ol Az 4 FEH2Ao] =dol} Z=H
T 3 vlE) A e e 255 AMESa,

ofN
)
<)
o
=
>
N
)
vy
[>
i)
An)
il
-
oo
o
L
N
i
fo
o
)
W

50%7}F H =5 A e At Q)
oA e FAse 7} HlEo] AET Hol &Y
FA7F @R Ao oy, ol AFF Hriare
FRO|EAO A S Hrksl] f1gel|dnt =, A9
of AFF FEEC] 3| Eo] 50% A= =
4 slgHEe] o] SUs AL 2l AT FulE

o]
=
> = = = o
FEEO T¥ES
=

-

ol
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400
0SB 0% SB 10%

u SB 30%

B SB 50%

300

200 -

100

Total phenolic content ( mg GAE/g)

Cold brew Espresso Drip

Fig. 1. The content of total phenolics according to different addition
rates of sword bean and extraction method.

Values are mean+SD (n=5) of triplicate experiments.

*dDifferent letters in the same extraction coffee mean significant
differences at p<0.05 by Duncan’s multiple range test.

ACDifferent letters in the same concentration of different extraction
coffees mean significant differences at p<0.05 by Duncan’s multiple
range test.

Bagel G 1 ATT F2B9 A7k vE] 92
Holgl &2 olm|aitt, ojsh Le AL olstel Fikaks
B2} G2l YeIHE FL @

DPPH radical-scavenging &4

F2PUE 2 ANt AT 222 5 9
3l DPPH radical-scavenging 24 < H| w39ty S HF
aze s 9 2R wE 45E AsbRel FEol
o]#&x o 2 713] 9] DPPH radical-scavenging /g ] g4
9 chFig 2). TEH HAghS vlwd] By 252 23
7heel ZAEE 19% o™, 20% FH el 2=t
38%, 50% A7k BAET} 57%= A9l sReE

98 BATp005). FEAA SelHE BE FEolA
FrHE < &Y < AT L £o2 Ak fzal}go]

(
.|_4

= urep;m, olgigt Axte FEud e i
AJE-2] 2ol 2 A3 Budryn 5(2009)3} ZE] 7@49} S
23y & A9 ] gLkl &9 ¥ ek Ludwig 5(2012)

o AT AselE LA,
2ol

_BAEE Rol $EE 9 G ST o] R
o HAFUA et FRE Ao] 2 o

7P°}9M o] glojz adl s 24 7t

AREI 2 AFE Btk F, AT AUt veER
3 T Zh(ferulic acid 32, pg/coffee 100 mL)o] T3 7F
(533)°ll H] &l 30%(1 225)9} 50%(1,548) A 1ol slo]
ol FE olEH o g0 P4 ATHp<0.05). &

7 OSB0% mSB10% 0OSB20% @SB30% mSB50%

60

50

40

30

20

10

DPPH radical-scavenging activity (%)

Cold brew

AsA (15 pg) Espresso Drip

Fig. 2. DPPH radical-scavenging activity according to different
addition rates of sword bean and extraction method.

Values are meantSD (n=3) of triplicate experiments. Values are
mean+SD (n=5) of triplicate experiments.
““Different letters in the same extraction coffee mean significant
differences at p<0.05 by Duncan’s multiple range test.
ACDifferent letters in the same concentration of different extraction
coffees mean significant differences at p<0.05 by Duncan’s multiple
range test.
*p<0.05, “p<0.01, and “'p<0.001 were correlated with the ascorbic
ac1d (AsA) 15 pg using the Student’s t-test.

3k &1 of] gloJ A= DPPH radical-scavenging 24 3}
ve AGoE o 2Zelz P oo 2AY Avlel
gs1zo] e 32l <Jo) 2A Azlol va) frel
(]

2 ¥e #9892 uehdthFie 3).

ABTS" radical-scavenging &4

ABTS' radical < ©]-&3t] F714<1 gitsl &4 7t
= 3359t} ABTS' radical-scavenging &4 7} 23},

2,000 OSB0% ~SB10% ®SB30% mSB50%
1,800 | dB

1,600 da
1400 |
1,200 |
1,000 |

800

Reducing power (ug FE/ 100 mL)

Cold brew

Espresso Drip

Fig. 3. Reducing power according to different addition rates of
sword bean and extraction method.

Values are mean+SD (n=5) of triplicate experiments.

*dDifferent letters in the same extraction coffee mean significant
differences at p<0.05 by Duncan’s multiple range test.

ACDifferent letters in the same concentration of different extraction
coffees mean significant differences at p<0.05 by Duncan’s multiple
range test.
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ZFEH 29} o AZy 4o 30%9] AFES HIHS o)
ascorbic acid 5 pg FEEH TLI Fitsl S4S HIAT
FEWA 0 oM e BRE TR ZEHF < =7 <
o ~Zf 4o 07 ABTS' radical-scavenging o]
p<0.05 A=A YebsTHFig. 4). 273 37 5%
HEE A7 FE382 oA 25 Zdg s=oE38 S
Bk =, T ko] 13%, 30% d 7ol 28%, L12]al
50% H7hre] 38%= Edo] felatAl dE Ao, Al

) EEWA AN 28 mRdN A5F Aot
el A1 Aow e BY FIEL HAG
F 99t

Hydroxy! radical-scavenging &4

2 A A= Fenton HE-S-l| ]3] HOOHZFE A/d
# hydroxyl radical( - OH)2| scavenging & =& H|AH-S
o|-gate] Hrlelsitt. olelgh Y& o] &dt] FEEF,
o ~xed g =Yool Whjo s FE3 747t A3
AFE FEES sEHE HUtste €45 Bk
O A, FEEF 2AHEF 7347 7190 9] hydroxyl radical-
scavenging A2 5%A oL 5 30% BV EEEF
Aol M = 20%=2 S7IIACH, FEBF, o =2y 4,
tH 79 BFoA sk oEHom EAdo] S8k
(Fig. 5). 18y 273 =5 371 A< gk o4
StEe] g 2 FE o wE ikst &4 Hlad
UM = AR 02 oAz 4 FEH| T2 FE W
HET 43k AgS Btk ¥H hydroxyl radical-

OSB0% mSB10% mSB30% mSB50%

o - dc
g s p
= dB
? 40 ok dA
of kK
g 35|
g‘, cC
= 30 f
2 e cB bC i/:
2 25 *k
g bB
: | C
= 20 * i* bA
= aB *
T 15} o aA
: K
wn
z 10
2 s

0 L

AsA (S pg) Cold brew Espresso Drip

Fig. 4. ABTS" radical-scavenging activity according to different
addition rates of sword bean and extraction method.

Values are mean+SD (n=5) of triplicate experiments.

“dDifferent letters in the same extraction coffee mean significant
differences at p<0.05 by Duncan’s multiple range test.

ACDifferent letters in the same concentration of different extraction
coffees mean significant differences at p<0.05 by Duncan’s multiple

. Tange test

p<0.05, p<0.01, and p<0.001 were correlated with the ascorbic

acid (AsA) 15 pg using the Student’s t-test.

3 30 - ©SB0% SB10% mSB30%  mSB30%
2
z2
T 5t dB
g dB
20 ¢ cB
2 da
1)
5 15 ¢ cA
2 bB
S} cA
E b
= 5 aA bA
I
E ﬂ = 5
EN e 1
Cold brew Espresso Drip

Fig. 5. Hydroxyl radical-scavenging activity according to different
addition rates of sword bean and extraction method.

Values are meantSD (n=5) of triplicate experiments.

“dDifferent letters in the same extraction coffee mean significant
differences at p<0.05 by Duncan’s multiple range test.

ACDifferent letters in the same concentration of different extraction
coffees mean significant differences at p<0.05 by Duncan’s multiple
range test.
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Fig. 6. Inhibition effect of coffee added sword bean against
CE-OOH formation in copper ion-induced oxidation of rat plasma.

Values are meantSD (n=3) of triplicate experiments.
NS, no significant difference.
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