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Manufacture and Quality Evaluation of Beverage with prepared with Roasted Seoritae
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The Graduate School of Alternative Medicine, Kyonggi University, Seoul 03752, Korea

Abstract

This study was performed to develop and evaluate beverage prepared with optimally roasted seorifae to maximize the
isoflavone content and antioxidant activities of the beverage. Isoflavone content was maximized at the roasting temperature
of 110C for 20 min. Both DPPH radical scavenging activity and ABTS radical scavenging activity along with total
polyphenol content were highest when seoritae was roasted at 110°C for 20 min. Western blotting was used to determine
the level of nuclear factor of activated T-cells 1(NFATcl) involved in controlling osteoclast differentiation. The results
showed that NFATcl had a concentration-dependent inhibitory effect when the RoS110 (roasted seoritae at 110C for 20
min) samples were processed at varying concentrations (10, 50, and 100 pg/mL). Tea samples were prepared from optimally
roasted seoritae by varying brewing times (5~90 min) at 65°C, and tea brewed for 60 min had the highest preference with
65C as the preferred temperature for drinking.
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M B S ko) o Wol FheElol Qo] ARAFLR A
3 QtiLiao 5 2001).

Foppze We gpo] Zaste] W Zwst okaiA AIA] Tsoflavone 452 QlAlo] ST T A4 EHS oA
o] mE oA 22 fdol S7H 4 2& "ojxu St -2 kil HiiE o] Qlti(Dhaubhadel 5 2008). A
27] Abge] 0|27 & 4= 3l A o]thRibero 5 2000). X BYE T daidzein> W O] YE+E AAISHL, genistein> F|
A%70s} Anelnol sl Lol W S0l o A7) o BHaE WA SIS Usan & i 20
FUTZE GUBE olx) 349% WA TR%E o7t Wbl deoxypyridinoling] #4-2 7k44 7 (Hendrich & Murphy 2001)

vja) gEEo] Bhe o AWoltkMinistry of Health and  #747] o42] 2rhg3 oe] £80] He Aos AHA

Welfare 2012). 2oha% A=olE od 71 4ol Algksl  glnh

o] AWEL Yo, B3] kER R o] SHL Q= HRE NEAE BA % 2A0osting S AE AA 2] LHF

o hEER S5 TR 04, 9% o B o A B gujel Mg A7) 9% d=o 71 wges Au), m3ol,
28 Uehoe Bag glo] Ane} o] £88 2= W RelX 5o 22 A8ET ok 249 HE AXE 5%

‘E%Oﬂ gt o] F7kstar Ack(Yoon SI 2014). e ke, 2N v E dojut A 9 g4
9] isoflavone JE-2 & 7|5 Ao gLt a3t 9l £o] AAPEHKIm 5 2014). o] ofj AJ/J% amino-carbonyl ¥t

€ 4F YEE d¥A 3l2v(Messina M 2014), A 2]E]2] 7 SAEEES AR o= o7 7HA] ARgAEE Ye
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Wh(Yoon &, Kim 1989). =, 280 o5 gta} ko] 44
ot ofe, 7154 2450l $7HE 4 $UthLingle T 2001).
Lee 5(2013)2 2AE X2 AEE 9] isoflavone o] =
7}E]9ThT BI8HT, Song S(013)E =2 2AE 7
A vitexin@}+ isovitexinn &efFo] Z71E|Qitt B 13t
ojof & AoAl= RAW 264.7 NI Z &
of BEMER SET & Aelgle] B3} o4 BT & Yoo
2013), FHaksl S-S YolRy A 2AY 2L AAF
T AEHE 22E5Y F AHo =S & 5 = 5E

Azt EAHAE St

< °]83

N EXCT
1. AEZ
X & (Glycine max L., seoritae)= 20150 4¥ 27K Seoul,
Korea)oll Al & U3t A RZE AME-SHATE

2. EAE

kst Bio] Sadt A4 2w L8 Al 99
A El= 100 g 2 AE]7](Roaster THCR-01, Taewhan auto-
mation industry Co., Gyeonggi, Korea)E ©]-&3lo] ZAEZ
ZAEE 3L & 2428 222907, 110C 2 130C=
AAFE, 2AE A7HE 20802 33X (Liao 5 2001)A1F1

% 228 3HL SRt 229 F At 2287
o BEE B/1AoNH S8 ARk Fiks} L o]2F

g2 BEAL A 2L E7)(Caimano, ANFIM, Milano, Italy)
£ ARESte] E3H600 tm)gt & 2| wof Yo g, 27
gt & Ao HastHA ARSSHSITH

3. 2AEl M2IEHQ] Isoflavone SEF 24

L=H90T, 110C 2 13070)2 =AY Ag A2
isoflavone $FF2 A le] E4] A]& 1.0 gof] 1 N-HCl 10 mLE
H7Fska, 105Cof| A 3A17E B9t 7R85y isoflavone 2]
UG A aglycone 2 2 HAIZ 3L, 20| A &3] Yzt
H W€ 15 mLE H7iska, 3A7F F<F &%k 510,000 ipm
of| A 5E7F YAEE]|(A320101, Gyrozen, Daejeon, Korea)FA T}

AR E Y vEESE 4N | mL + =g
2 1 mL)3}FE, syringe filter(0.45 um)& o] 743+ =] HPLC(HP
1200 series, Agilent, Santa Clara, USA)2 43} t}. Column
2 MerckAFe] ODS A €<l CAPCELL PAK UGI20 cartridge
column(250x4.6 mm, 5 ym)E ARE3IHoH, o]5AE 1 mM
ammonium acetateS ¢33t =591 Heh2-2 60 : 409] H|
E2 S99 dY-8mE 3587 EYAFH T 52 1.0 mL/
ming2 2ASI, A= FYFE 20 L, SIS 260 nm,

F QW - AE)% - PR

=4 EFIYEIA

AY 2L E 25T Z Aksle] B85tk EA =29 isoflavone
Hepe o|REERHE) FEUQSS0 pgml) peak AL
722 & FFAC-099)0] 28] ALk,

4. ZAEl MEIENQ EHAEHS &F

1) AR M=

2=HO0T, 110T 9 1300)2 20587 2283%E A
of FA tiu] 208 F3]9) SFRFE F7IEE F SRYZ
Hzksl 80 C 9] heating mantle(HM250C, Sercrim Lab Tech,
Seoul, Korea)ol| A 3A|7H4 33] Whe 2&5HHth E4FEY
2 73t & 757 ](rotatory vacuum evaporator, HS-2005S-
N, Hahn Shin Scientific Co., Gyeonggi, Korea) 2 53t tF-2,
B4 Az & -70C WET] Hstn ALt

llo

2) & Ed|ul= &

2=HO90T, 110T 9 1300)2 2283 A d¢3
Z£E9] & Z9 9+ =2 Folin-Denis2] ®(Folin & Denis
19128 A% AAstel ZFskgth FEE 1 mLo] 2uwh)
Na,CO; &4 1 mLE 7Fet o3 327 ¥H3-AIX1 £, 50% Folin-
Ciocalteu A]2K(Sigma-Aldrich Chemical Co., St. Louis, Mo, USA)
200 pLE 718t WHEA1A 750 nmof| A &34 = (Infinite M200
Pro, Tecan, Switzerland) & Z4a}ich. A2 o] Zalnis o
2 tannic acidE ©]-§5to] 23 ETA o2 RE 3T

3) & E2iR0|E &

2=H(90T, 110C € 1300)2 2283 A 43

F Bopuico|S YL querceting ol §3to] AT EEF
Homue Fohgic

4) DPPH 2iC|Zd A7 &M

LEH0T, 10T E 1300)2 22 Ay d4xz
59| A 42 DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-
Aldrich, St. Louis, MO, USA) }t]Zlo]| tigt #x}-20 S(electron
donating ability) © 2 A 2] That TAAL 2759 ch(Blois
MS 1958). AJ2 100 Lol 1.5x10 ™4 M DPPH €91 7}a}e]
A, PACIA 3087 AT F 517 ol FHEE 27
3ttt 2§ A|R2& Vitamin CE ARSI $EE9]
A g FEo wE DPPH radical& 50% A|st=H 875+
FE(ICs)2ZH H| L5k T
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5) ABTS ZIC|Z 2SS

L=HO0T, 110T 9 1300)2 2A2H3SH Agg &4
SE9 ABTS |z &7 &S o] &3 4itee &
Pellegrin 5(1998)0]| we} Z43}%th 7.4 mM ABTS(2,2'-azino-
bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-Aldrich, St. Louis,
MO, USA)2} 2.6 mM potassium persulphateS A-29] ¢4 o
A 24A|17F ABTS 9Fol2-2 FAA|AH ABTS stock solutionS
A 23t T2, 732 nmoj| A SF = 0.70:0.030.2 FE 47 3
M3t ABTSE9) 190 1Lo] 328 A& 10 iLE H7}st]
ABTS ettd £74%e ZHsldr tag A=
Vitamin CZ AMEHITh. 288¢] A2 o] U ABTS
radical& 50% A=t 8FHE F=(1Cs0)= vl A s AT

w3

5. RAW 264.7 LEM|E 2514H|

1) MIZHHQF

S A| 3223 (KCLB, Korea Cell Line Bank, Seoul, Korea)
of Al EFuke RAW 264.7 A|Z= DMEM HiX|(Gibco BRL,
Grand Island, NY, USA)¢f 10% FBS(fetalbovineserum Gibco),
100 unit/mL penicillin 2 50 pg/mL streptomycing & 7}3}4
377C, 5% CO, incubator(Sanyo Electric Biochemical Co., Sanyo,
Oragun, Japan)ofl 4| A el FstH A Ao ARSI RAW
264.7 M|3EL] T2 A|ZZ 9] ESh= 40 ng/mL recombinant murine
RANKL A5l 23518 4waisich

2) Western blot

TZA|E 23} 2- Fodh= ol F4 RS F NFATel
(Nuclear Factor of Activated T-cells])2] T2l s~Z9] Ut
= western blotting®]] o|3] &1t 22 MY FE2=
< Aejsto] wjekE Aol 1 mLe] RIPA buffer[S0 mM
Tris-HCI, pH 8, 150 mM NaCl[pH 7.4], 10 mM sodium phos-
phate, 100 uM sodium vanadate, 100 tM ammonium molybdate,
10% glycerol, 0.1% nonidet P-40, and 0.1% SDS, and 1x
protease inhibitors(Roche, Indianapolis, USA)|E & 7}3}o] 23]
3 3, FANLS 13,000 pmof| A 3027 YA E T Eto] AFHS5H
2 ¥t m2 AS ML protein assay(Bio-Rad Laboratories
Inc., USAYE AHgsto] Thld S Agsigich. ©ald 10 ngs
5x sample buffero]] 232 100 Coll A 1087 EZAISIAA 10%
SDS polyacrylamide gelof] 7| g5stHth &2 T2
nitrocellulose membrane .2 transblotting@t £, 5% non- fat dry
milkof| 4] 9087} blockingd} Tt 12} SFA|(NFATc1, B- actin)
= 111,000 B] &= 4ToA 16A17E 5 F2AXT 2, 0.2%
tris-buffered saline Tween-20(TBST) buffer2 2027} 33] washing
SHTh 22F A= 1:8,0009] H|EZ 3] 45e] 1A]7E Ab-20

ol &3 287 A=x 559

A F2ZFA1F ) TBST buffer 1057t 33] washing 3 membrane
o]l ECL(enhanced chemiluminescence) kit(Amersham Biosciences,
NI, USA)E Helste] Buld AY=S skt

6. ZAE M2lE| 229 23 =4

1) M

% o|aZThE A 4EE E4do] 7P £ RoS110
A7 A2 20T A 207 Z2R)S A2je 248
202 AASHYTh HARA 225 M2 (OpRoS)
= boiling A|7HG5, 15, 30, 45, 60, 75 2 908 THajate] A=
3t & o] M= AT A (Colormeter CR-200, Minolta, Co.,
Osaka, Japan)S& AME3}9] L(lightness, &), a(redness, ZAY
%), b(yellowness, M=) 0] MY ZhS 33] HHESto] 75}
sk

oL

o]

2) TH=EY|

110°Cof| A 20 St 2AESE A2]E] A|Z(OpRoS)E: boiling
AZE Tejete] AZT T, S4-LE 65ToA 1582] panel
oA AY BAT} HIFRE e AEe T A, &, Bk,
43 ok, A9 7155 tisto] 2T 7R HA 1
7R TeAR WsErHE AXSAT BEAAE Ya A
27]58 B7)% 5 £UF Aol 20 mLY o AFat, B
TGS WA GTE Eo2 PRS0, Fol, B
Bela, niAete e @9l 7|5 EE BosAT

7. SHAzE

RE AR = SPSS statistics 21(SPSS Institute, Chicago, 1L,
USAYE ol§5te] Bt EERUAE FHL AR §9
A2 ANOVAE A A3t &, Duncan’s multiple range test2 Z}
A &8 Ftatolof tigt A HAFS FoeE S%lA] A
skt

=}

oITHL U DH

Kl

1. 2AE M2|EHQ| Isoflavone &H2F

228 AP Al 7HsliAl= @Ol g8l 5o 4R ddol &
Sf=aL, ZFEof o%t o' SR QT BeoE 84 =4
o 20| gola|AT}. 127 2T} WHo] Yok, 2
A 9 7] Ro] AAE, o] ol FHatsksol 2
THLingle T 2001).

wEhA B Ao AsE 2248 £2(90T, 10T ¥ 1307)
H2 A AEE 2087 2283 & isoflavone aglycon
Fere BAjsko] Table 10] AAISHATH
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Table 1. Isoflavone contents of roasted seoritae according to roasting temperature

RS

Aol RERE T DS B

(mg/100 g)

Aglycon isoflavone

Groups”

Genistin Daidzein Glycitein Genistein Total isoflavone
Control 145.39+5.5792 300.18+3.44° 48.77+6.12° 433.3142.78¢ 926.24°
90 186.73+7.00° 356.3246.55° 68.09+0.86" 501.58+10.25° 1,112.72%
110 195.35+8.92° 328.90+4.41° 67.41%1.24° 530.94+7.43° 1,122.62°
130 166.06+0.63° 326.07+2.95° 47361.17° 470.01+3.27° 1,010.91®

Y Control: Not roasted seoritae, 90: roasted seoritae at 90°C for 20 min, 110: roasted seoritae at 110°C for 20 min, 130: roasted seoritae

at 130°C for 20 min.

? MeanS.D. (n=3)
3)

Genistin 3} A A 2] glj(Control)7} 145.39 mg/100 g, 90C
oA 2AY A3t A E(RoS90)7} 186.73 mg/100 g, 110TC
ol 228 H2)F A2 El(RoS110)7} 19535 mg/100 g, 130°C
oA 228 Ha]dt A2 (RoS130)7} 166.06 me/100 g 2,
RoS110 A|Z 9] genistin §5Fo] RoS130 A|& o] H]3 725}
A BGEOLE, RoS90 AIRSHE §2I3 Zol7h gisick

Daidzein $-2 Control(300.18 mg/100 g), RoS90(356.32
mg/100 g), RoS110(328.90 mg/100 g), RoS130(326.07 mg/100
gE UEHE, RoSH09] daidzein o] -2J5HA] &3 THp<0.05).

Glycitein 32 Control 48.77 mg/100 g, RoS909]| 4] 68.09
mg/100g, RoS1100]14] 67.41 mg/100 g, RoS1309 4] 47.36 mg/
100 g2 e, RoS903} RoS1109] glycitein $HeFo] Control
T} RoS1300]| Bl3 FJtA = UTHp<0.05).

Genistein $F5F-2 Control(433.31 mg/100 g), RoS130(470.01
mg/100 g), RoS90(501.58 mg/100 g), RoS110(530.94 mg/100 g)
£ 2 ERY, RoS1109] genistein o] 74 =9tth

% isoflavone T2 221 Ay A2 926.24 mg/100 g,
RoS90 1,112.72 mg/100 g, RoS110 1,122.60 mg/100 g, RoS130
1,010.91 mg/100 g© 2 e} RoS1109] Z isoflavone $HFo]
743 9bth o] Lee KH(2015)] 110Col A 228 2|3
A EH 9] isoflavone ETFo] ThE 27 A 2AHE A&
o Bl3} F-9JA = isoflavone gl F7HE ATk Akt A
Z)shach 3 22 100, 150 & 200Co|A 2] A] malonyl
= acetyl 7] 7} &2 isoflavone 2] isomerE-9] glycoside2} agly-
cone HE|Z AZE|o] Z isoflavone?] §HaFo] =15t
g A2 3K Chien 5 2004)9}F LA|shH%ich

i

o

2. 2AEl MEIEfQ| SAkS)

£ EglE0|E &2

228 2590C, 110C 2 1307)0] W& A2 A|72
= Hlo|E SRS B43}o] Table

*4 Means with different letters in the same column are significantly different at p<.05 by Duncan's multiple range test (a>b>c>d).

29] AAIHATH

% v e A AEi7F 37.56 mg TAE/g, 90T
A 228 A3t A2 e 7t 45.98 mg TAR/g, 10Tl 22
g A2t A€z} 47.32 mg TAE/g, 130°Col|l A 228 A2
gk AE]E7} 4256 mg TAEgo 2 YR}, 248 2571 110T
7 & Z99E el 7k 344 FFE 1A
AR WAt o] Kim 5(2014)8] 228 A2 A] 579
T Zevs S A 55 vl foF ez Fokskth
£ A7}t dAstgct

%2 ZatE ot TR A A E]H 30.21 mg QE/g, 90Tl
X 228 22 AelE7t 32.74 mg QE/g, 10T 22
g A2jat A2z} 32.89 mg QE/g, 130 CollA A8 g
gt A2|ej7} 32.11 mg QE/go 2 ek}, 2295 3¢ &5
HiolE Fgo] 23 F7RMA, fofd Aol fldlth
oj¢} L A= AR AT 559 F ZepEko|E F
ol A =7 vl S7HE k= 23K Song F 2013)9}
AFstgiet.

Table 2. Total polyphenol and total flavonoid contents of
roasted seoritae

;) Total polyphenol content Total flavonoid content

Oroups (mg TAE/) (mg QE/g)
Control 37.56+1.867) 30.211.43%
90 45.98+2.71° 32.7442.08
110 47.32+1.52° 32.89+1.47
130 42.56+1.42% 32.11+1.93

D Control: Not roasted seoritae, 90: roasted seoritae at 90°C for 20
min, 110: roasted seoritae at 110°C for 20 min, 130: roasted
seoritae at 130°C for 20 min.

? MeantS.D. (n=3)

3 @ Means with different letters in the same column are signifi-
cantly different at p<.05 by Duncan's multiple range test (a>c),
NS=not significantly.
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2) DPPH radical 2711} ABTS radical 2HS

DPPH radical 47%-& 34k}t @42 714 = &4 o] DPPH
fe] grizelA AE FoEe 2 felzttZo] 24
=3, ouf gAo] dojubs U E o]&3te] A8 <] gHatst
82 S45t= W olth(Yen & Chen 1995). 0|23t &8&
free radical & SHHA 7| AU A7l 0] 2 2 &
A5t B4E Uetlie AR, 84 4aE BIRE tE radical
o thigt 27 L 71 4= dem, 1A WollA free radical
o 9%t =35 AAIgte =R E o838 = Uh(Torel &
Cillard 1986).

mebA 2 AoAs 228 25907, 10T ¢ 1307)
of wZ X gle] X]&2] DPPH radical 4~7%53} ABTS radical
2759 1Cs g FA5ke] Table 30| A|A3}H% Tt

DPPH radical 27%52] ICso gt 2w A A2ee] 4
©29937 pg/mL, 90°Co| A 2AES A2]e)7} 21841 g/ mL,
110°Coll A 2283 A]e)7} 211.40 pg/mL, 130Tl 2A
23k A g7} 251.63 pgmL2 e, 2AE 2% 110°C
A 7H¢ 4%t DPPH radical 2275(ICs0)& Wretict. o]
=55 228 A2 Al Aol vls] DPPH radical 427%5°]
S7FtAthE A2 3K Song YB 2013)9F X5k Park
5(1993)9] 4 228 A A] DPPH 43-950] 5715
Qtte Bl 925k gith E3F Choi SH(2014)9] An] 24
g A2 A] Aol ¥]3] DPPH radical £74%0] F7}=]¢lch=
Anote A sH4Tt

ABTS radical 2759 ICso gt 2w A Azee] 4
©293.96 pug/mL, 90°Col| A ZAE S AElgl 207.95 pg/mL,
10T A 22838 AL 180.74 pg/mL, 130T A 24
B A2 E= 187.01 ngmL2 Y, 110ToA 7P $2
ABTS radical £75(ICs)& UetHT ol Fieol T A

Table 3. DPPH and ABTS radical scavenging activity of
roasted seoritae

, DPPH radical scavenging ABTS radical scavenging

Groups' activity 1Cs(ug/mL) activity 1Cs(ug/mL)
Control 299.37+4.889" 293.96+4.78"
90 218.41+4.04° 207.9542.93°
110 211.40+1.92° 180.74+2.94°
130 251.6343.45° 187.01£3.62°
Vitamin C 31.13+0.35¢ 53.45+0.71¢

D Control: Not roasted seoritae, 90: roasted seoritae at 90°C for 20
min, 110: roasted seoritae at 110C for 20 min, 130: roasted
seoritae at 130°C for 20 min.

? MeantS.D. (n=3)

3 4 Means with different letters in the same column are signifi-
cantly different at p<.05 by Duncan's multiple range test (a>d).

228 AZHE °]

88 o= Az 561

§ He] A 3Hzo] ol vls) ABTS radical £7%0] 37}
shoithe AT AHLee 5 20142} AR,

3. RANKL 7= NFATc1 28l x| &3}

RANKL-2 m}-ZA)| 29| E31chA| 9] HARIARQ] NFATcl W
AL =5, o] NFATcl- o2 ZZA|E E3lo Fa3%
o] Id s AR A Qlth(Kavitha 5 2014).
olof B Ao 2AY AR isoflavone?] o] F7t
A A HE 0|83t RANKLE 5= NFATcl Taig ot
ol thgt J3FS western blotting .2 E-Q1%t Z1}b= Fig. 1
of AAIsHTH

NFATcl-2 RoS110 A| 25 HE=E(10, 50 ¥ 100 pg/mL)2

(a)
RaS

Relative Expression of protein

MNormal Control 10 50 100

Concentration (pg/mL)

NFATcl W — — ——
f-actin
RoS110
g 3 a
]
g 23
- b
£ 7
E 15
ko c
R
®
Z 035 A
3 §
'_e 0 o
- Normal Control 10
Concentration (pg/mL)
NFATcl - e—— e
B-actin | —

Fig. 1. The effect of roasted seoritae on the expression
of NFATcl in RANKL stimulated osteoclast. Normal:
RANKL (0 ng/mL), Control: RANKL (40 ng/mL), (a) RaS
(not roasted seoritae) extracts were treated with different
concentrations (0, 10, 50, and 100 pg/mL), (b) RoS110
(roasted seoritae at 110°C for 20 min) extracts were treated
with different concentrations (0, 10, 50, and 100 pg/mL).
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AestAs o 42 1.56, 1.10 E 1.045 Uehf 5= &
Aoz A ANE YEtUth £ 228 AZH A=
£ AFSHA &2 th2ZT RaS A|&| H3| NFATcl &
o] @A AAE S EAT 5 AU &, HITAE £}
of #ojst= hEAQ FAA=Z L4 NFATcl Tdo] &
AsHA 2T AaE 0T 4= UGtk o= 228 A
A EH o] RANKL #2] NFATcl ©afd 2hd oA g a7t 4
Mg ol v]3)] -3t ths B al(Lee KH 2015)9F UX|5H=
A3k

Table 4. Color value of optimal roasted seoritae tea
according to boiling time

Groups” L a b
OpRoSY-05  57.97+0.57°*  1.38+0.03" 8.2240.02¢
OpRoS-15  53.46+0.35° 3.84+0.03° 11.09+0.01°
OpR0S-30  52.66+0.05° 3.93+0.05¢ 12.28+0.04
OpRoS-45  50.64+0.02° 5.50£0.01° 12.3320.02°
OpRoS-60  49.63+0.05° 5.5120.03° 14.1240.01°
OpRoS-75  49.29+0.02° 5.79+0.02° 13.3740.03°
OpRoS-90  47.97+0.03¢ 7.20+0.02° 12.0120.04°

Y OpRoS-05: OpRoS sample was boiled at 80°C for 5 min,
OpRoS-15: OpRoS sample was boiled at 80°C for 15 min,
OpRoS-30: OpRoS sample was boiled at 80°C for 30 min,
OpRoS-45: OpRoS sample was boiled at 80°C for 45 min,
OpRoS-60: OpRoS sample was boiled at 80C for 60 min,
OpRoS-75: OpRoS sample was boiled at 80C for 75 min,
OpRoS-90: OpRoS sample was boiled at 80C for 90 min

? OpRoS: Seoritae was rtoasted with optimal roasting condition
(temp: 110°C, time: 20 min).

» MeantS.D. (n=3)

9 2 Means with different letters in the same column are signifi-
cantly different at p<0.05 by Duncan's multiple range test (a>g).

- ARF - 74 - ol

M

AFA B YA

4. ™ ZAEl MIIEHE 0|2E RIQ| & EM

1) M

A =AY AYE(110ToA 20& 228)E 5~90& H
SJollA] boilingsto] 212 A= ske] AEE BAT T, Table 4
o} Fig 20] AABHATH

B (lightness) S UE = L2 55 52 boiling A] 57.97,
158 %9t boiling A] 53.46, 305 <t boiling A] 52.66, 45%
5<F boiling A] 50.64, 60 52t boiling A] 49.63, 75& F<F
boiling A] 49.29, 905 EF boiling 47.97 boiling A]7Fo] 2
g olp005)5tA BolAt

Z) M = (redness) S UEFY = afh2 5E 591 boiling A] 1.38,
158 52 boiling A] 3.84, 30 52 boiling A] 3.93, 458 &
o} boiling A] 5.50, 605 <} boiling A] 5.51, 755 £} boiling
Al 5.79, 90 <9t boiling A] 7.202.2 boiling A|7to] 718
5 F9(p<0.05)3tA otk

B = (yellowness) & UERH = bk S& F¢F boiling A
8.22, 158 < boiling A] 11.09, 30E 529 boiling A] 12.28,
458 529t boiling A] 12.33, 60 52t boiling A] 14.122 boiling
At 602 FA7HA] = boiling AlZto] F7FEF £2(p<.005)
3HA| EolX| T} 758 52t boiling A] 13.37, 908 52t boiling
A 12012 47 b %, A2ehE mag He 49,
Azo] ATErS WEE Fastl, AR Z7he)
ol ANYFE 22HEI FEIHS W Algto] AdE

B} 271510k 7 ATHChoi SH 2014)9} AR5}k,

2) 2S48}t

27 228 AYE(110ToA 208 Z2E)E 5~90& H
follA boilingste] 5 A2 F, 58§ 2= 65C(2HFLE)
AN HsB7HE AT Z2IE Table 5o AAISHHT:

OpR0S-05

OpRoS-15 OpR0S-30 OpRoS-45 OpR0S-60 OpRoS-75 OpR0S-90

Fig. 2. Appearances of optimal roasted seoritae tea according to different boiling time. OpRoS: seoritae was roasted with
optimal roasting condition (temp: 1107C, time: 20 min), OpR0S-05: OpRoS sample was boiled at 80°C for 5 min, OpRoS-15:
OpRoS sample was boiled at 80°C for 15 min, OpRoS-30: OpRoS sample was boiled at 80C for 30 min, OpRoS-45: OpRoS
sample was boiled at 80°C for 45 min, OpRoS-60: OpRoS sample was boiled at 80°C for 60 min, OpRoS-75: OpRoS sample
was boiled at 80°C for 75 min, OpR0S-90: OpRoS sample was boiled at 80°C for 90 min.
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Table 5. Sensory evaluation on the drinking temperature 65T

Groups" Color Flavor Sweet Malty Overall quality
65-OpR0S-05 4.00+1.4679 2.60+0.51" 1.60+0.51 3.20£0.41° 2.0040.65"
65-OpRoS-15 5.20+1.37° 3.40+0.51° 2.60+0.51° 3.60+0.51% 2.60+0.51°
65-OpRoS-30 5.40+1.06® 3.60+0.51¢ 4.00+0.65¢ 4.00+0.93¢ 3.60+0.51¢
65-OpRoS-45 5.60+0.51% 4.40+0.51¢ 5.00+0.65° 5.60+1.06 4.60+0.51°
65-OpRoS-60 6.00+0.93 6.80+0.11° 6.60+0.22° 6.60+0.22° 6.80+0.11
65-OpRoS-75 5.000.65" 6.00£0.65° 6.000.65" 6.00+0.65° 6.00:£0.65°
65-OpR0oS-90 4.40+0.51% 5.00+0.65° 5.004+0.65" 5.00+0.65° 5.00+0.65°

Y OpRoS: seoritae was rtoasted with optimal roasting condition (temp: 1107, time: 20 min), 65-OpRoS-05: OpRoS sample was boiled at
80°C for 5 min, 65-OpRoS-15: OpRoS sample was boiled at 80°C for 15 min, 65-OpRoS-30: OpRoS sample was boiled at 80C for 30
min, 65-OpRoS-45: OpRoS sample was boiled at 80°C for 45 min, 65-OpRoS-60: OpRoS sample was boiled at 80C for 60 min,
65-OpRoS-75: OpRoS sample was boiled at 80°C for 75 min, 65-OpR0S-90: OpRoS sample was boiled at 80°C for 90 min, All samples

were tested at 65C
? MeantS.D. (n=15)

9 = Means with different letters in the same column are significantly different at p<.05 by Duncan's multiple range test.

# 2 228 A2 HE boilingsto] A2 ME S 2
A £l 65Co] B3 Werker A% Ao 49 boiling
AZko] E7Ve4E WEET} EolA 602 FF boilingE 65-
OpRoS-60 A|27} 60002 744 A Lrebgd).

(flavor)2] H$-&= A3} vp7FA| R boiling AlZHe] F7F
g IEE7F 2ok 6087 7FEE 65-OpRoS-60 A| &7}
68002 71 %7 vebuteh

Hk(sweet taste)-2 boiling A|7Fo] E7184-E 2LV} =
o}A 60 <t boilinggt 65-OpRoS-60 A| &7} 6.602.2 7}A+
A vebdth 43 SH= boiling Ao SMEE wHE
=7} =014 60+ boilinggt 65-OpRos-60 A&7} 6.600.2 7}
& =A vy, 9ut 22 S 2Rk

AAA R 71 3 E(overall quality)= & F=olA4 718 =
2 BEEE UEFH 65-OpRoS-60 Al 27} 6.800.2 71 =4
Uehgtth &, 65C(A2E)NA 583t 4-F 60& 712
Sh= Zlo] 7P 71527 )T o) AdE £ o 2
B AEH e 7134 A & A% e =ee &
T e A= Az

2 dF= oo I FAsksol 7MY e =
A8 A 2EE gohfud 2=(90T, 110T % 1307)
£ gesto] 202 U 247 AR A2E9] isoflavone &
FI FAbesg St HA 2AY 2eE dohfuzt
st aela a2 240 AT EE o]gsle X2 A=l
477 @ 89 ¥ 282 o5 2ok

olaEee g 5 el YL 110CoIA 2087
228 A3 A (RoS110)o14 7 #A Uehstth o
of wz} DPPH radical 2453} ABTS radical A7 %X 110TC
oA 2027t =AY A A=zt 7 S5kl 10T
oA 20& Fe 2AY AT A H|(RoS110) FEAIR 9
NFATc1 9] Tl WS AA|sh= a7t A 4] 2] eli(Control)
F2A R0l va) BA Uittt 21 245 279 A2
(OpRoS: 110°C o] A] 205 ZAENE 5905 o]0 A boilingat
AE 65C 27 204 BEE7HE AR 23, 602 54t
boilingdt 28] 7| E=7} 7P A UERsth

References

Blois MS. 1958. Antioxidant determinations by the use of a
stable free radical. Nature 181:1199-1200

Chien JT, Hsieh H, Kao TH, Chen BH. 2004. Kinetic model for
studying the conversion and degradation of isoflavones during
heation. Food Chem 91:425-434

Choi SH 2014. The effect of antioxidant activity and caffeine
on roasting conditions and extraction time of coffee bean.
Master’s Thesis, Chungwoon Univ. Chungnam. Korea

Davis WB. 1947. Determination of flavanones in citrus fruits.
Anal Chem 19:476-478

Dhaubhadel S, Farhangkhoee M, Chapman R. 2008. Identification
and characterization of isoflavonoid specific glycosyltraferase
and malonyltransferase from soybean seeds. J Exp Bot 59:
981-984



564 5% - e -

ok
M

7

Folin O, Denis W. 1912. On phosphotungstic-phosphomolybdic
compounds as color reagents. J Biol Chem 12:239-243
Hendrich S, Murphy PA. 2001. Isoflavones: Source and meta-
bolism. In Handbook of Nutraceuticals and Functional Foods.
2001. Wildman REC, ed. CRC Press, Inc., Boca Raton, FL,
USA. pp. 55-75

Je YM, Yoo DY. 2013. Effects of dokhwalgisaengtang-gami
water extract on osteoclast differentiation and osteoblast
function in RANKL-induced RAW 264.7 cell. J Korean
Obstet Gynecol 26:1-16

Kavitha CV, Deep G, Gangar SC, Jain AK, Agarwal C, Agarwal
R. 2014. Silibinin inhibits prostate cancer cells- and RANKL-~
induced osteoclastogenesis by targeting NFATcl, NF-kB,
and AP-1 activation in RAW264.7 cells. Mol Carcinog
53:169-180

Kim YH. 2013. A study on quality characteristics and consumer
preference of tea according to the degree of fermentation.
Master’s Thesis, Chung-woon Univ. Chungnam, Korea

Kim YT, Lee MS, Kim AJ. 2014. Changes in antioxidative
activities and general composition of mung beans according
to roasting temperature. J East Asian Society of Dietary Life
24:217-223

Lee KH, Kim MJ, Kim AJ. 2014. Physicochemical composition
and antioxidative activities of Rhynchosia nulubilis according
to roasting temperature. J Korean Soc Food Sci Nutr 43:
675-681

Lee KH. 2015. Manufacturing of bone disease reducing beverage
using roasted Seomoktae. Ph.D. Thesis, Kyunggi Univ. Seoul,
Korea

Liao HF, Chou CJ, Wu SH, Khoo KH, Chen CF, Wang SY.
2001. Isolation and characterization of an active compound
from black soybean [Glycine max (L.) Merr] and its effect
on proliferation and differentiation of human leukemic U937
cells. AntiCancer Drugs 12:841-846

Lingle T. 2001. The Coffee Cuppers Handbook, SCAA, Long
Beach, CA, USA

RS

Aol T AFFLEEEA

Messina M. 2014. Soy foods, isoflavones and the health of
postmenopausal women. Am J Clin Nutr 100:4235-430S

Ministry of Health and Welfare. Centers for disease control and
prevention. 2012. Korea National Health and Nutrition Exami-
nation Survey (2010)

Park MH, Kim KC, Kim JS. 1993. Changes in the physico-
chemical properties of ginseng by roasting. Korean J Ginseng
Sci 17:228-231

Pellegrin N, Roberta R, Min Y, Catherine RE. 1998. Screening
of dietary carotenoids and carotenoid-rich fruit extracts for
antioxidant activities applying 2,2'-Azino-bis (3-ethylene-
benzothiazoline-6-sulfonic acid) radical cation decolorization
assay. Method Enzymol 299:379-389

Ribero V, Blakeley J, Larryea M. 2000. Women's knowledge
and practices regarding the prevention and treatment of
osteoporosis. Health Care Women Int 21:347-353

Song YB, Lee KS, Lee MS, Kim AJ. 2013. Bioactivity changes
in mung beans according to the roasting time. Korean J
Food Nutr 26:502-507

Torel J, Cillard J. Cillard P. 1986. Antioxidant activity of fla-
vonoids and reactivity with peroxy radical. Phytochem
25:383-385

Uzzan M, Labuza TP. 2004. Critical issues in R&D of soy
isoflavone enriched foods and dietary supplements. J Food
Sci 69:77-86

Yen GC, Chen HY. 1995. Antioxidant activity of various tea
extracts in relation to their antimutagenicity. J Agric Food
Chem 43:27-32

Yoon SJ. 2014. Current pharmacologic therapy of osteoporosis.
Ph.D. Thesis, Seoul National Univ. Seoul, Korea

Yoon SK, Kim WIJ. 1989. Effects of roasting conditions on
quality and yield of barley tea. Korean J Food Sci Technol
21:575-582

Received 27 July, 2016
Revised 3 August, 2016
Accepted 22 August, 2016





