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Physicochemical Characteristics and Antioxidant Properties of Protein shake
Fortified with Cheonggukjang Prepared by Rhynchosia nulubilis
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Abstract

Protein shakes are known to be an easy and convenient way to increase protein intake and to promote muscle strength.
The shakes generally consist of milk powder or milk substitutes with other additives, and have been associated with
dairy allergies, lactose intolerance, or constipation. This study aimed to examine the physicochemical characteristics
and antioxidant properties of plant-based protein shakes fortified with cheonggukjang (0%, 10%, 20%, 30%, 40%)
prepared by small black beans (Rhynchosia nulubilis). The moisture content was in the range of 5.44~7.30% and
the pH content was in the range of 5.40~6.15, which increased significantly as cheonggukjang powder was added.
Whereas the reducing sugar content was in the range of 1.01~1.24 mg/ml, showing a tendency that was inversely
proportional to the content of the added cheonggukjang. The chromaticity measurement showed that the L value
(brightness), a value (redness), and b value (yellowness) were in the range of 45.47~48.27, 2.50~5.37, and 1.97~4.67,
respectively, and the values decreased significantly when the cheonggukjang powder was added. The total polyphenols
and flavonoids contents significantly increased as cheonggukjang powder was added. Furthermore, the antioxidant activity
analysis using DPPH radical scavenging ability, ABTS radical scavenging ability, FRAP, and reducing power, showed
significantly higher values as the content of cheonggukjnag powder increased. The results of this study could provides
basic data for the development of black soybean cheonggukjnag protein supplement product, and can be provided
as useful information in the product.
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Z9A| 2], 2000; Z& 2], 2017).
A=7e 5ol Bacillus subtiliss& JZsle] g
SN AR (eldy 9, 2013) tE AHroll BlE]
WE 7Rl 2-39 A= w2 AFolvi e
9], 2008; HWE <], 2014). AFZR] ATE HFE
FAERe] 12-184F B vy Beld JER 5-6A1E
slob 60CE 23]a, Hglo] 2 7 F¥o] = WX
o Yol 40-42C oA HZA <ol U= Bacillus subtilis
FFE WAsel 2390 BE 9 44 HRe A
(F29, &89, 2020). o] LEAANM T @
< Bacillus subtilisO] AAdeE dhel o3 AEA
peptide= #3Ho] &3} gl F47F §olstal, S
Tk FulE YA (RE, 2006), levan form
fructan®} polyglutamate®] E¢H=<l H@AEo] thek A
gejo] Efe 2Ate AdG(RR% )
1998; 487 <), 2007). A=FL 2ol WheA ok
£ wRAEeR WAeE B 44 A waehs
wE A% SET 5ol 4 Qo
= wkg Aols(utl 2, 2008) thEold
phyic acid, saponin,
trpsin inhibitor, E-3ES}AHAE 2ol 5
71578 Aol ok shREo loj(HzlS 9, 1998;
ol&xl 9], 2007; HWE, 2014) )AL £, 2005),

AR 3t 2020; =

xJ | /ﬂ

%]\

3R

o183} isoflavone, tocopherol,

=8aT 5
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H7 £3)(Kim et al, 1996) 32ksk(Uol7A <], 2008),
ol A <), 2008), 7+ 7% JRA(e]L3], A
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Qlo] lseka Qe Agelckelaal 9, 2007; FHln
91, 2012; H9% <), 1996). webH ofeiet BAAS
s Al W R AFom A ]
7919} 2 Akt 14T A WY 2 )5
(ol 5, 2000, A BV} AFP WA B

7Rl e FEHAAE 2, 2006), TEA P A
2ol F é~*é°ﬂ MIAE FFCIRT 2l 2000), WA
A SEATG Az B AF(FEH 9], 2011),

tiekst HpAlol ogt A=t E;MFH 2 Bacillus cereus
Z2le] AA(AFE 2, 2016) 5 Ao WAl Az7s}
A7} o]FojA 2L gon 1 dw ol i A=A
da 3 ovAET aagyse] wWskesd, I
], 2008), A= wE T HEAA nEA SHo A4
of & AF(el&H oI, 1992), A=F 7FFE e
2o} FAEAEAY, uhdsl, 2008), 4 W7 L
Hol| w2 35t HEge] T EXAHLER <, 2007)
= A=A st vkt 7t Rasa 9ok
il BEAE SR AHFshks ZEY o
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ﬂléﬂ o] whAys &= ucga Y, 749, 2015). ©
T2(2014)2] At st vl WEA|e] HH BE
01 A A AF e 41.6%= UEREa, WPH
(whey protein hydrolysate, 7}&-allf-gdchil ), WPI
(whey protein isolate, ¥-z]5->dchil @), WPC(whey

protein concentrate, S AT H )= 42 39.4%,
25.8%, 15.2%= Vel f3eh el A7) Eqkon

ohild B o] §2h8-S AAG S 44.9%= A
AH30.3%), 223H23H29.2%), TE(22.4%) 5] 4317
Agte] W=7} Eokv) 2 o3t T2A o Rzt
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SEERE N

= (<]
FEEHRD), Tl T ofR), MsTFRETAd
S2AE T2, HE BUHIFEISE s
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s 3)1A48kelar, E7)(SHO-2D, DAIHAN Scientific)
£ o] 83l 1ARFERF FE3 e, 4T o WHale] By
she] Aol ARSI

gis

E e 4,000 rpmoflA] 30E 9AEZ](Combi 524R,
e}, tiA)g FEE AR 200 ulE AAGEI
(SCM-1000, HM Digital, A-2)= =43} ict. sk 3
T 4,000 rpmolld] 308 $0A15-2](Combi 524R, Hanil,
Korea)dt +25-3 2000 8J2J8}e] DNS(3,5-dinitrosalicylic
acidy ol wel $34=A(UN-1800, Shimadze, Japan)
= ol83) 540 nmold] FHES SHaIl). SHH F
FrE BFEAR glucose(mg/ml)E ARESIY] BFEA
omnE BT Feke AN

q)

2) pH 9 A= 24

pH= ) Al 5 mLS F&ke] pH meter(Seven Compact
$220-k, Mettler Toledo, Switzerland)E ©]-8-3} =43}
o}l HAAEE 4,000 rpmolld] 308 FA1E2](Combi 524R,
Hanil, Korea)3t 55 Al 5 mLel S/ 45 mLS
Egtste] 32938190, pH 8.47F € wi7kA] 0.1 N NaOH
g0 Hgsst. AP okl Aol il
o F7]2H19+= malic acid 0.00672 A}&3}e] AXkst
3.
Ve Ax D*F

Titrationacidity!% ) = 5 =100
(B 1) 222 3% 401329 ®=

= Control BCS10 BCS20 BCS30 BCS40
Ao A= 0.0 10.0 20.0 30.0 40.0
| g7} 7.0 7.0 7.0 7.0 7.0
At 40.0 30.0 20.0 10.0 0.0

v ERT 0.8 0.8 0.8 0.8 0.8
TR 3.0 3.0 3.0 3.0 3.0
ARt 322 322 322 322 322
bt 8.0 8.0 8.0 8.0 8.0
TR 8.0 8.0 8.0 8.0 8.0

A 100 100 100 100 100
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V=2:H]%¥ 0.IN NaOH®] %H(mL)
D=A]59] sAuj
A=8712HA15

F=3%8¢] Factor

S=Al=2] %H(mL)

3) AE 2

A= 22}A|(CR-10 Plus, Konica Minolita, Japan)E
o]8-3}o] L(lightness/darkness), a(+redness/-greeness),
b(+yellowness/-blueness)& 733t o] o ARESH
standard plate®] Lat-2 95.30, agh-2 -1.3, b3k -0.36°]
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1) & ZZ9s ¢

% Z2]9)= 3RS Dewanto et al.(2002)¢] HPHS W
galel =Atrk 16,000 pmolA] 30E FalE]
(Smart R17 Plus, gtd#}st, tid)gt 255 59 3143
A& 100 uLel Folin-Ciocalteu’s reagentE 50 uL 87}
3le] 3E-5<t BEgA17] & 2% Na,CO; 1 mLE 7}3}e]
oA 304 WAskodch. 1 F F3E=A(UN-1800,

Ao FFEA gallic acidimg/mL)E AM8-3te] BFE3

Hozwel F3e Ak

2) & EetEeol=

% ZepH o= kS Shen et al.(2009)¢] HH-S ¥
alo] =Astdrk. 16,000 rpmolls] 302 AR
(Smart R17 Plus, Hanil, Korea)3l F&55 2ul] 3]X3]
A& 300 uLol| 5% NaNO, 75 uLE H7}ete] 55 <t
HR3-A171 H, 10% AlCI;H,0 150 uLE H7)ete] 6%
ZoF wkx]atedth. 1 & 1 M NaOH 500 uLE H7}st
o] 11327F oA vkgAIF] o™ F-3-3=A|(UN-1800,
Shimadze, Japan)Z ©]-&3f 510 nmol|A FF=S =3}
91, TFEA rutin(mg/mL)S A3 B0 2 7E
S ALtk
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1) DPPH radical &A%

DPPH radical scavenging> Blois(1958)] #H-&
gslo] =43}t Metyl alcoholS ARE-8Fe] 0.2 mM
DPPHE A|z3F ¥ &3 =7 (UN-1800, Shimadze,
Japan)E ]85} 517 nmollA FF=gke] 1.000] H==
3o, A8+ 16,000 rppmollA] 303 A1E-2](Smart
R17 Plus, Hanil, Korea)3} 555 108] 3]435}e] £
3hqick. 3418 A& 300 uLel 0.2 mM DPPH AJoF 1
mL& 7}she] EFNYL, o5 ol 3087 w4
7 F43=7(UN-1800, Shimadze, Japan)Z o]-§-3}]
517 nmold] FHEE SAshe] 27k2 etk

2) ABTS radical A27%

ABTS(2,2’-azino-bis-3-ethylbenzothiazoline-6-sulphon
ic acid) radical scavenging2 Re et al.(1999)2] ®i-S ¥
el =431t 7 mM ABTSS} 2.4 mM Potassium
persulfateE Fako g &35l ohalola] 1247 ¥he-A]
7 ABTSHABTS cation radical)S A3t & 43 =
A(UN-1800, Shimadze, Japan) 735 nmol|4] 3% Zto]
0.707} H%=5 PBSE&HS F7lste] 34aidltt. AE=
16,000 rpmoll4] 30:¢ 4lE2|(Smart R17 Plus, Hanil,
Korea)dt =&8-2 154] 343 A8 50 ulol ABTS+
Lol | mL& 7}ete] &3l g, o]E oAoA 3087
W-SAIZTE 1§ $83 % A(UN-1800, Shimadze, Japan)
£ ol8ste] 735 nmellX] FFE=E ST, BEE
2 trolox(mM)E AREStY] BTEFHOZRHE] 2AFE
Akat et

3) FRAP(Ferric Reducing Ability Plasma) assay

FRAP(Ferric Reducing Antioxidant power) #2-&
Benzie2?} Strain(1996)2] wWhHol uwlgl 0.2 M sodium
acetate buffer?} 10 mM TPTZ, 20 mM ferric choloride
solutiong A|Z3le] 10:1:1:1(FF) ] Hl&E T3
31 37°C 2] water bathol|4] 3087+ WH-S-A1A A& o] ARE-
3}9Ic}. Al 16,000 rpmoild] 305 $141E-2)(Smart R17
Plus, Hanil, Korea)dt +&5-2 54 3143k Al& 50 ul
o] FRAP solutiong 1 mL 7}3}o] $+alelld 30% 59t
HESAZTE 1§ 5283 =A(UN-1800, Shimadze, Japan)
& ©]83] 595 nmollA] 3B EE S, HEEH
trolox(mM)E ARgste] BEFEHo2RY kS ALt

sheiet.
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4) Reducing Power

Reducing power #-2-&

Oyaizu(1986)°] ol w2}
243}t 0.2 M sodium phosphate bufferE pH 6.6
2 BA3F 2 H(Seven Compact s220-k, Mettler Toledo,
Switzerland) A& 16,000 rpmolld 308 HAlET]
(Smart R17 Plus, Hanil, Korea)3t &5 108 343}
of B3}t 343k Alg 50 wloll 0.2 M sodium
phosphate buffer(pH 6.6) 300 uLe} 1% potassium
ferricyanide 300 uLE 7}8}e] 507C o] water bathoj|A]
208-7F v A AT 1 5 10% Trichloroacetic acid 300
1L} 0.1% ferric chloride €< 100 uLS 7}s %3}
gom, F4F=7(UN-1800, Shimadze, Japan)E ©|-&
-5H 700 nmoﬂ/\i __JJJ:E _7;76401.031—4. .7;249 _.14—1:‘—

o1-= T O -1
EFEEE trolox(mM)E ARg3le] EEFA 0
g Ak

o=

o 2RE

5. SAIAz
B A3 Aal= 33 ¥kE =X519 1 SPSS Statistics

(ver. 20.0, IBM Corp., IBM, Armonk, NY, USA)E o]
&3t PR AAE TARIIS 2F AdT 7] 2

ol Fol4= p=0.05914 EAHEA(ANOVA)L 2 24
3l t}2- Duncan’s multiple range test2 H7x] 7te] &
o|# zpolE HFslSict

m, 23 %

g

EEL

ELE 441012«1 T B R, 7
A A <3 2>9 At
30%, ﬁ—‘%ﬂa‘u 2.19~4.97%¢<] W
=2 BCS40 A7} fold o= =3k

Ao we fejHom e
s JeRAQIEE o]& % 9)(2007)] TellA Al A=
R3] 6.07~8.54%, 3|&-stFo] 3.69~
5.26%%2 RuE o, AAL(2007)] dATolM HeF
A=A} 71Fo] FEskF 6.8%, 353 4.5%2] EJ::
2 A7 ddet fAkt #E etk 718 e
ek B Axl 9.05~10.05 °Brix H$IE control <
BCS10 < BCS20 < BCS30 < BCS40 &=2.& VRGO
H, ol A=l bt SUHESE 794 S 9
njgitt, o] AN = 2 9 A 22 7He-
A ¥R B Ax} zbz) 8.13 °Brix, 1.20 °Brix® el
$7] wtell A= o] S7MESE =2 e vEhd
Ao = AlgHLt 01 AR 2](1998)2] AT-ollx] x5
=730l 7}%@ 3lefo] 8.7~20.2%°] W92 2
AE date] WF ¢ Oﬂ =T wholct. BT o
739 1.01~1.24 my He=2 Ve, %%ﬂ ST
) i o = o R el | RS e S M
2 A B X}iﬂgl g 4 23 22 1.09 mg/ml,
1.77 mg/ml= Jept =7 shdo] haatar e g
o] Tkl whel 2 3 vERd Zlo = AlsEch W
SRl 2](2008)] ATHellA] 24417 LB SE H=ade] gkl
Z RS 1.09~1.32%= BiEh

- 7
L
H
LN

AT A= S fol=e] pH 9 A 24
D e g s g skead 1R s 9 sk AYRS <E 3> Ak 2 A @A Hojae
(£ 2) 422 E3¥ H0|39 w8, 3= 7124 n&E: oz 9 st &
an T LI 718 LEE Rk i
(%) (%) (°Brix) (mg/mL)
control 5.44+0.13¢ 2.1940.04¢ 9.0520.17° 1.24+0.03*
BCS10 5.82+0.32¢ 2.60+0.09° 9.35+0.10¢ 1.16+0.00°
BCS20 6.35£0.21° 3.59+0.03¢ 9.67+0.05° 1.08+0.01°
BCS30 7.140.06° 4.38+0.07° 9.900.00° 1.04+0.01¢
BCS40 7.30£0.10° 4.97+0.05" 10.05+0.05" 1.01+0.01¢
1) Mean+SD

2) **¢ Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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pHE 5.40~6.159] 9=, A=74e] A7k S7tol ot
2} pHE 92 2 2(p<0.05) T71H HeRileH, o= #
=7 2 Fg] B pH #4 Ax}t 247 pH 6.97, pH
6.34 = Yt A= kel =2 BCS40 A=t 71
=7 VeRd Aoz Al En) 7714 €](1998)¢] A7t
A A% A=) pHE 5.98~7.95 M ojlown, ¢Af
(2002)9] ArellM= wE ol wef pHe| HelbdrE B
T3tk B ATte] FAke= 0.15~0.16% WA= A=t
7 shdo] VIS ThAdte ABES Hlo, A8
Zre] Wsh= wH|Ekett. FXIE 9](2012)2] AFolA A
Z7Fo] A= 0.17~0.23%2 Bislgon, =&

(2017)2] AFHollA AH=7d(SH= tiF LEAF) T
= 1.00%, = FAI(ET thF DE2AE) 1.63%, WHE(dE

T LEAE) 0.52%2 Btk
3) A%
AT A= A Hojze] Mg =43 duhs

<E 4>9} Pt AT A WA o)) Lk
)2 45.47~48.27, ag(BAE)E 2.50~5.37, bRk(BHA
) 1.97~4.67 Wle| e, Ao do] Hrhdd

1= of

(£ 3) d23 =¥ 40|39 pH A HEME

g} BE e fFYH oz (p<0.05) Aashe S o
BT} ol ou|AFexN o] Ax S A A=+
ko] Lk, agh, bk Z4z: 45.90, 147, 1.37 2 JeRGS
o, Az B A$ 56.13, 2.67, 9.200.& UER} Fg
o] Lk, agh, bgko] o =47] v, A=7did el
A7tel e} Fxof vlHEte] ZH2he] Lk, agk, bake] 7+

28 Aoz AlmEr).

N
o

ey

0x
HI

1z

=
=

AT A= T Ho)=9] ksl A Antioxidant
content) ¥4 Ay=[2F 1] 2t} 7T =4 ol
A Holze F Zg¥E: ¥ AR 095~1.59
GAE mg/ml 92 vephtorm J=74ide] H7pt 5
7Vgtel Wt frejHod (p<0.05) =7 VRt & Ze)
Hiyol= gke 0.06~0.08 RE mg/ml 2= control <
BCS10 < BCS20 < BCS30 < BCS40 42 2 VRt
ol el e F Fjulze E4 A% A=Y &
2 5.68 mg/ml, ABEL 0.57 mg/ml= JERGon &
ZEiHcol=o] A Hw B 0.49 mg/ml, AEY

T pH Total acidity (%)
control 5.40+0.05° 0.16+0.00*
BCS10 5.71+0.01¢ 0.160.00°
BCS20 5.90+0.00° 0.150.00°
BCS30 6.03+0.00° 0.15+0.00°
BCS40 6.15+0.00° 0.15+0.00°

1) Mean+SD

2) 9 Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).

(£ 4) 423 =T o139 M=

T L #(d%) a HEANE) bE (A E)

control 48.27+0.12° 5.37+0.15° 4.67+0.12*

BCS10 47.12+0.09° 4.20+0.08° 3.55+0.10°

BCS20 46.35+0.25° 3.3540.20° 2.75+0.23°

BCS30 46.07+0.57° 2.95+0.05¢ 2.47+0.09¢

BCS40 45.47+0.05 2.50:£0.00° 1.97+0.05°
1) Mean+SD

2) *¢ Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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0.11 mg/ml 2 Jeh} =g Fafo] 7185 =2 3 activity) ¥4 Ao= (27 219 2ok AeF A=y o
< Uehd Zlog AlE W2 Ho]=2] DPPH radical 275 4] A3} 31.21~
69.28%%¢] ollor, A=A o] M tEFE 79

3 BHAkal BIAM S 2 S7He YERTHp<0.05). on|ddolr H=Ed

3} #g]E o] DPPH radical 27% ¥4 Axe= 7

N

AT =7 dA Ho]=ze] dilsl E4d(Antioxidant  73.91%, 5.74%°]0.0 22 control THHA o= v|5}

Total polyphenols (G.A.E mg/ml)

18

16

12

08

06

04

02

(B)

"
Lo
0

o

Total flavonoids (R.E. mg/ml)

o o 9 © o © 2 9o

2 © © o o & o o

o = ~ w 5 * k=3 ~ @
"o

-y

_n

control BCS10 BCS20 BCS30 BCS40 control BCS10 BCS20 BCS30 BCS40
control ©BCS10 mBCS20 mBCS30 mBCS40 control = BCS10 ®BCS20 mBCS30 mBCS40

[0 1] 222 M3 40|39 SBaluE VAT FBLr0lS FHUE)

The same letter means no statistically significant difference between the analysed products at the level of significance p=0.05.

(A) (B)
.80 9
* a
gl (] % 8
g b 5
£ e e 7
® c E 6
2 50 A
=) d 2 5
S 40 -1
@ + d
8 e 4
@ 30 = g
3 3
520 % > e
e
xr 10 E 1
o
o
a o 0

control BCS10 BCS20 BCS30 BCS40 control BCS10 BCS20 BCS30 BCS40
control = BCS10 ®WBCS20 mBCS30 mBCS40 control ©BCS10 ®BCS20 WBCS30 mBCS40

© (D)

16 5

14 b ° 45 b a

c s 4 c

12 e d : % d ¢

E - T 35 - e
. wi 1

E 1 E 3
ui .
E o8 2 25
& g
S o6 2

8 o
™ c

S 15
04 g
T
02 & 05
0 0
control BCS10 BCS20 BCS30 BCS40 control BCS10 BCS20 BCS30 BCS40
control = BCS10 ®WBCS20 mBCS30 mBCS40 control = BCS10 ®WBCS20 mWBCS30 WBCS40

(O3 2] 22 MIE 40|39 &4tsl 2+, DPPH radical scavenging activity
(A); ABTS radical scaenging activity (B); FRAP 2} (C); Reducing power (D)

The same letter means no statistically significant difference between the analysed products at the level of significance p=0.05.
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o] A= ko] X7 vl d o] =4 DPPH radical
27159 o3 S7P UEsS A oE Ats ¥tk ABTS
radical 271 ¥4 23} 1.78~8.32 TE mM9] H9=
vepdon, ojx ou|dgelre] Hxde] ABTS
radical 27%°] 39.52 TE mM, Agl¥do] 3.05 TE
mM= Ueht A5 shgo] =& BCS409] 27 50] 7}
A JERES Zlolekal AlsErh. FRAPS| ZAdk=
1.05~1.38 TE mM2] ¥ 9]o| o, Reducing power=
333~420 TE mM W= H=¢ % 7ol
controldl] B|ale] H=x7t o] Hvlko] F7lgtel weh
o)A 0 2(p<0.05) ksl EAde Frte] AekS Jeh
th ol on|delA FRAP &4 A3 H=7d &2
281 TE mM, Az 2% 140 TE mM& Yepyton,
Reducing power?] 7Z-¢- H=#} 23 AEde 7k}
5.74 TE mM, 2.26 TE mM=& UER}7] ujfolztal ALg
Hok HWE 9](2014)9] v=tolAE wEshA] g2 A=
Z+2] FRAP7} 0.28~0.37 mg/ml, 4847 &7 A=
7] FRAP7} 0.16~0.18 mg/ml= Biiwo] =4 vt
' A 5 FdEe] vispt lvkar AlsEch

H A F0l w2 AlrEe] #Aalo] SkeEA
AR of et duijlEe] whlE BEA AdFH7F
AR = APellA dejEE iR
ol B 2Al= WPH(whey protein hydrolysate, 7}
a4t =) WPI(whey protein isolate, +-2]-5-7J ¢

Z), WPC(whey protein concentrate, F&-dcHil2) 5

o = i ES FFekal glen, ook 22 FEA
chill 2 Al ssked, WHE) 23] deks e
T vl B Eld ek B dTellde s &
o] Fa8-S TWdsk] S8 e S s

283 A= Wi do)a AFS JNdste] o5kehA
2 st AR B 24 FARHE AMEith He
A= dolas AL A=A, Fe, Vs, vlE,
<, AR, 38 T R 5 A AR AlmE st
gden, 323 A= o] I/HEsE A
T2 FanA ettt HeF A= ol
SHFe 5.44~7.30%, S|ESEFS 2.19~4.97%, 7HE-
~10.05 °Brix2] ¥ =57 g

Zr& Ho] control < BCS10 <

o

oﬁ,o}‘:[‘-{n‘.r{m_&oﬂ,o]ﬂ){

BCS20 < BCS 30 < BCS40 <=2 & yebgtt. vhd $k¢)
2 ko] A9 1.01~1.24 mg/ml M= Ve on 3
=7 SR whEEhe AEgE 2k
I LFH(EE)S 4547 ~48.27, agh(BM%)S 2.50~5.37,
bRHEAE)S 1.97~4.67 B2 HZF o] Zv13t
o wt o] of TR, HME gl AT vol|=

Aos et it dE 5 F Felvlee 1.89~
3.18 GAE mg/ml ¥¢|2 Yepton, & Zajdico|s=
0.12~0.16 mg/ml HHZ vept =57 shdo| S7He
TE E2 WS B2tk s &4 #4423 DPPH
radical £~75, ABTS radical iﬂ-‘g—, FRAP, Reducing
powere= =7 ghgo] 71kl w24 2 2(p<0.05)
E2 S YelE, ol A= o] A 2ol
Hjg] w2 ksl @4e BHQ7] whitolztal AlsErh
B Aol Ae &% A= i BEAe] fosh

e, AF el =ge] He 7z

o

R |

L AT, AT, 9 Hola, Jas} 54

>
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