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Abstract

To increase antioxidant and antibacterial activities of seasoned soy sauce, five kinds of oriental medicinal plant(Scutellaria
baicalensis (P1), Coptis japonica makino (P2), Citriunshius pericarpium (P3), Zizyphi spinosi semen (P4), Crataegus pinnatifida (P5S))
and four kinds of medicinal mushrooms(/nonotus obliquus (M1), Hericium erinaceus (M2), Phellinus linteus (M3), Lentinula edodes
(M4)) were added to seasoned soy sauce. Soluble solid content, pH, salinity, total polyphenol & flavonoid contents were determined.
DPPH & ABTS radical scavenging activities, SOD-like activity, and antibacterial activity were analyzed. Experimental sauces showed
decreased pH but significant increases of soluble solid content and salinity. Total polyphenol content was 12.76 pg GAE/g in the
control. However, M1 and P1 sauce had significantly higher polyphenol contents at 352.14 and 528.25 ng GAE/g, respectively.
Total flavonoids content also showed the same pattern. DPPH free radical scavenging activity was the lowest in the control at 15.75%.
It was the highest at 81.80% in M1 and 68.88% in P1. ABTS free radical scavenging activity and SOD-like activity showed the
same tendencies. They were higher in the experimental groups than in the control. As for the antibacterial activity analyzed by the
paper-disc method, the activity increased the most in P1 and P2. In particular, P2 had the strongest antibacterial activity. Its activity
against different microorganisms was in the order of Staphylococcus aureus > Bacillus cereus > Escherichia coli > Salmonella
typhimurium. In conclusion, these new sauces show increased antioxidative and antioxidant activities. Therefore, they are expected
to be used in various ways as a functional soy sauce.
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Ao ARG P AES 5502 Fa(Scutellaria baicalensis),
AYAY AW (Crataegus pinnatifida), Y21 (Zizyphi spinosi semen), &
2 (Coptis japonica makino), 3 (Citriunshius pericarpium)> 2021
d S3E FAAEL 38 AR GRAGIA A o)
oAt WA (Lentinula edodes), =g %) o Al (Hericium
erinaceus), A7 VA (Inonotus obliquus), YW A (Phellinus linteus)
< 2L oA dF sttt 71EF Ao ARGSE Al
9FO & Folin & Ciocalteu’s phenol reagent, DPPH(2,2-diphenyl-
1-picryl-hydrazyl), ABTS (2,2’-Azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid) @ gallic acid= Sigma-Aldrich Co.(St Louis, MO,
USAYA 431 3L, potassium  persulfate(99.0%), pyrogallol
(99.0%)+= Samchun Co.(Pyeongtak, Korea)o]A] Y5} 0.H,
quercetin Daejunghwagum Co.(Siheung, Korea)o| 4] <-15}o]
A1

2

PR AE AFs] A%t dix2T 20
F - FAR HieH]= Table 19 YERH AL ohE3} o] A
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Table 1. Formulas for seasoned soy sauce base
Ingredients Amount (g) Ingredients Amount (g)
Soy sauce 600 Garlic 70

Water 500 Cooking wine 70
Rice wine
Radish 250 . 40
S (Cheongju)
Ginger 180 Dried red pepper 30
Apple 150 Pepper 30
Pear 150 Red pepper 30
Green onion 100 Kelp 30

F, 8, ok, tARE 52 S5 A AR P ARINE
ol A tufstiet. HE =S £F5to] Table 19] ]
w2t Alget & AT =9} BRo|wof o5t AFAIZE 7+
o] 7Fs8t % 7]2Fg7](DW-890, Daewoong, Seoul, Korea)]]
9 15087 AL Folis BU FU 50 44T ARE
o) HolE % Aolrely, £e1E vhl F 0T 2 Wt
A A2oA At g o g 22-E Ao 2] 2T
ZU| LN S At o]9F Fo] FojAl uZHFAA
ol 200 mLo]| 5%9] HA AE(E - (Scutellaria baicalensis),
NI (Citri unshius pericarpium), 2 (Coptis japonica makino),
AYZ Q1 (Zizyphi spinosi semen), AXAAW(Crataegus pinnatifida))
2 4F0] FGHA (=TT oW M (Hericium erinaceus), ‘32
WAl (Phellinus linteus), X7V A (Inonotus obliquus) D FE 11 H
Al (Lentinula edodes)y S 25 g A7Vt Y2z stof| 2547
B FET F oIAE ofsie] AYTES UL ol &
Aol Naz AMESHH

3 pH, JI8M TEE BT U oE

pHS} 7+ 1 E T2 247t pH meter(S70 SevenMulti™,
Mettler Toledo, Greifensee, Switzerland) 2 =23 #|(PR-201,
Atago Co., Ltd.,, Tokyo, Japan)Z= =745} tH(Song & Park
2018). ¥YE== YT A|(SB-2000PRO, HM DIGITAL, Seoul,
Korea)E ©0]-85}o] =43} tHKim & Han 2016).

4. M5 MEO| BiE
1) & ZallE BE 55
% 9l W% 242 FolinDenisiio] whet 27519

TH(Song & Lee 2017). A|&EH 0.15 mLo]| Folin-Denis A]2F
0.15 mLe} FR4 07 mLE Yol AL 58 Fok A
A HEg-2of 10% NaxCO; &4 0.7 mLe} S7F= 1.3 mLE
aote] A oA Aol 1shr 9t HA|FE T Ultra
Violet-Visible spectrophotometer(UV/Vis spectrophotometer, UV-
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1601, Shimadzu Co., Kyoto, Japan)E 0|85} 760 nmo]| 4] &
PEE 24519 Gallic acidg o] gsjo] EEFHo 2R

B & &9 FFE AEsH

< Kim 5(2003)9] WS o
B $45t0] 245At AZH 1.0 mLY} 5% sodium nitrite
0-3 mL, S5F5 2.0 mLE AR & 587 AL20A4 ¥H-3A]
7] 10% aluminum chloride 0.3 mLE 7ol £3dlo] 68
7F AL20] 4 ¥F3-A1Z] FH 1 M sodium hydroxide 2 mLe} Z5&
4 24 mLE &E35lo] UV/Vis spectrophotometerS ©]-2-3f]
510 nmo| 4] SFEE &%5MY 2 querceting 0|85l H
ZIHOoRHE £ ZgtHLo|E =S A&t
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1) DPPH X}RaiC|Zt AHEA
DPPH A2tz AAEA2 Song HN(2020)9] HH-S
AR LAl 251 Al EY 0.8 mLo] 70% ethanol 1.5
mL, 0.2 mM 2,2-diphenyl-1-picryl-hydrazyl(DPPH) &< 1.5 mL
£ gt § G4 1.5 hr B9t BFX|38lal UV/Vis spectro-
photometerg ©]-8-5k0] 517 nmol| Al FZEE S5k, o
21} A2 F4]& 0]85}9] Electron Donating Ability(EDA)S
AhESHI T

c—-5
C

C: Control absorbance

EDA (%) =

%100

S: Sample absorbance

2) ABTS RHFaiC|gr A{Es

ABTS A-9-8Ht]Zh 274 LS Oh 5(2014)9] HHHS Y&
HAslo] A5 Tt =, 2,2-azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid(ABTS) 2 7 mM2} 2.45 mM potassium persulfate
E 119 MER TR FH LGN 16 hr WHEAI &
ABTS 2HtjZ2 344A1A 34 % ABTS &3 oe2= 3
Hato] 734 nmol A 278 SHE gho] 07040027} HE S
ZA35Th 71 5 ABTS 89N 0.75 mLo]] AN 0.15 mLE
S3lolo] HAlolA 687 WA &, UV/Vis spectrophotometerS
AHgtel 734 o4 FHES Stk

C;S x100

ABTS radical scavenging activity(%) =

C: Control absorbance

S: Sample absorbance
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3) SOD FrAIEN

SOD GAFEHA2- Marklund & Marklund(1974)°] ¥F-S o]
B 245t 245195 A5 1.0 mLe} pH 8.5 Tris-HCL
buffer 3.0 mL, 7.2 mL pyrogallol 0.2 mLE 37}5lo] 259
TR0 A 1087 §HSAIZ] 5] 1 N HCI 0.5 mLE 713k
& UV/Vis spectrophotometerS: 0|23} 420 nmof| 4] &4
= =459t

SOD-like activity(%) = = 100

C: Control absorbance

S: Sample absorbance

6. ey

Paper disc¥ & ] 851o] FLBA AMolA B4l Tl
d wEo] o) vlAE 404 muE 2Haiot 7t
wioko] AME FRE A%
Staphylococcus aureus, Eschenchla coli, Bacillus cereuss Macconkey
agar(TSA, Difco Co., Sparks, MD, USA) Hj X] o] glAst #F
£ 100 yLd FdstA BEFE Yt & HkE paper
disc(dia. 10 mm, Advantec Co., Japan)E ¥ Z] 9Jol] A& AW
50 pl/discE EF5FAT) YR AL 37T, 24417 WSS
Asigon], 23 BH 1AL disc 2712 ZEH dlear
zone®| 12~16 mm ¥ W= + 1724 mm¥Y U= + FH4EA
o glg T -2 Brlssch

T2 Salmonella typhimurium,

)

7. SHAZ

BE AFE 33 W 25500, Aot BEEH
A2 vepoieh 2 Bagol Bie 9149l Aol spss
(version 27, IBM Co., Armonk, NY, USA)E- 0]-85}c] ANOVA
Z EA3% 5 Duncan’s multiple range testES A A5 p<0.05

oA oS A5k AlRe] FAst 2T 4t

2} FHE7H0] AT A S QdolH 7] 0l5ka] Pearsone] Al
45 AAISHAT

1. pH, 7}8M DEE a2 U ez

WYHABT GRS A7I5te] WE RREAA
pH, 7H8-A4 T PE T 2 JEL= Table 20] UERfQich 2
0|7 A0 pHE @AY B2 7go] Blwetele o
Fgu AT} FHAES U Ao mE Hasigirh o
25 7Pg0] 59602 71 A vEhgoH, 2mE st
7Ho] 4.88=2 7H& Wttt Choi 5(2016)Q] Subs 71449
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Table 2. pH, soluble solid contents and salinity of seasoned soy sauces

Seasoned soy sources pH Soluble solid contents (Bx%) Salinity (%)
Control 5.96+0.03*) 18.80:£0.40' 2.58+0.04
Ml 5.23+0.03¢ 33.30£0.05° 4.06+0.07"
Medicinal M2 5.18+0.01° 36.60+0.20° 3.15+0.02¢
mushrooms M3 4.98+0.06" 28.300.15 3.39+0.04°
M4 5.2740.03¢ 27.00£0.10° 2.91£0.01°
Pl 5.38+0.04° 22.20+0.10¢ 3.09+0.00°
. P2 5.36+0.03" 21.00+0.05" 3.28+0.90°
. dgir:lzrl’tilams P3 4.88+0.02' 23.00£0.05" 3.1140.05°
P4 5.01+0.048 32.60+0.30° 3.89+0.00°
P5 5.12+0.01° 34.40+0.20° 3.300.15°

Y Means with different letters within the same columns are significantly different by Duncan’s multiple range test (p<0.05).

Values are expressed as the meantS.D.(n=3).

M1: Seasoned soy sauce added with Inonotus obliquus, M2: Seasoned soy sauce added with Hericium erinaceus, M3: Seasoned soy sauce
added with Phellinus linteus, M4: Seasoned soy sauce added with Lentinula edodes, P1: Seasoned soy sauce added with Scutellaria baicalensis,
P2: Seasoned soy sauce added with Coptis japonica Makino, P3: Seasoned soy sauce added with Citriunshius pericarpium, P4: Seasoned
soy sauce added with Zizyphi spinosi semen, P5: Seasoned soy sauce added with Crataegus pinnatifida.

A9 Bf279 pH 5160|9101} Bk 239 %S H7}
e 1] pH 4992 FHaste] B AT fAAL

7H8Ad PR L 2T o] 7Y Wkt dix

T 78] 90 18.8 Bx%& 7P wrom w2 wlolu A
< H71et 7H80] 36.6 Bx%E 7H =A Vet Lee S

(0150 Haw 2euet 4 7S] TEE gl 13
FL 3037%2 Biaslo] B 7o Lol Ale A7

3t 7EE T Wkt Kim 5(2020)2] 8B 740] B9 thx
T 7184 PR 31.73 Bx%o| A5t S| ES HN% 71

9] 7HAAIPE TFFS 3217 Bx%=E A
Hskot}. o9t Zo] kA B
FE o 784 TP EFo] Vol A
9] 57t XA = A} B0l QU= AR F
SQto 2L TEo| 7Hsskelth

Fr o] Aol T o] 2.58%=2 7P Wekow
A7P AL A715E 7H0] 4.06%E 7HE =A UEgt) o]
At Aik= gAY SHFHAE AA7F 2| AA|

AutS T3] fiZole| ks ReiPdas AR Al
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25 YL Table 30 Lrehfoie. s S 42
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9] AE7%5< 7FAtHSong HN 2013).

0“131“4 FPAMES A7 2L LAE 22
g iz 2uRPgasd vl & E2HE dFol dAst
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o2 7P W2 Zl vls] FEHA FolAle ATHHA £u|
A A7) 352,14 ng GAR/gC.2 7H &k, AR
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Table 3. Total polyphenol contents and total flavonoid contents of seasoned soy sauces

Seasoned soy sources

Total polyphenol contents (ug GAE/g)

Total flavonoid contents (g QE/g)

Control 12.76+0.32 30.03+0.40'

Ml 352.1442.58¢ 269.33+3.331°

Medicinal M2 240.95+1.28° 138.530.40¢
mushrooms M3 170.15+0.878 199.69:1.80°
M4 123.89+1.11" 119.39+0.23"

Pl 528.25+2.88") 373.51£1.47"

. P2 491.29+2.32° 346.29+3.46°
Oriental P3 434.32+021° 173.90:0.89"

medicinal plants

P4 197.56+0.83" 239.80+1.41¢
P5 70.89+2.29' 83.69+1.87'

Y Means with different letters within the same columns are significantly different by Duncan’s multiple range test (p<0.05).

Values are expressed as the meantS.D. (n=3).

M1: Seasoned soy sauce added with Inonotus obliquus, M2: Seasoned soy sauce added with Hericium erinaceus, M3: Seasoned soy sauce
added with Phellinus linteus, M4: Seasoned soy sauce added with Lentinula edodes, P1: Seasoned soy sauce added with Scutellaria baicalensis,
P2: Seasoned soy sauce added with Coptis japonica Makino, P3: Seasoned soy sauce added with Citriunshius pericarpium, P4: Seasoned
soy sauce added with Zizyphi spinosi semen, P5: Seasoned soy sauce added with Crataegus pinnatifida.

84 Sehns WA AL dehfs MeAS ol

T84 = 5HAN 2
Sho] A5} (Kim & Han 2018), Z8] ¥ 3}5E0] YZo]
7] o] Hett F E2us A AR idS e

o B JRANE X5t AL HH) Lee & Song
(2018) ikt Ha ohA[ek £ 9 uhE thA|uE F71e
7H3e] EetH ol gFL t 27t 9.50 mgQE/gYl Ao
2 HIste] 2 A9 thR21 30.03 pg QE/gH T &2
oz u]vgoﬁ:} Eﬁ} Kim E(2013)94 E_Tioﬂ nEH 37
£ 7ot Az
EftE ol %‘ 3 S 3
S HYT 2599 210 ngmlLZ 7F 2 =S e
1 Hasto] Frhste Aol weh g0
o rjro]:—} 740; /\].EQ\:} izl 7 %u ]
H‘:‘J} G4kt SAof itk AHEA An T EYds
3 EtE ol g 7t rgho] 0.855= Wi A UrEP
ﬁl:}(Table 4). F¢H o7 ZdvE 9 SgH o|=e} 22
7154 B9 degFo] ZUet Aits Zu|7HAAL] o]—/\]—
3}t 7157 S7t0ll 2A 719 o= AleEoh

.

I

4. DPPH AMrEiC|E A{EAM
'@Hﬂjqﬂ_“ % RS VI 2m7Pg420] DPPH

7 £ABHE Fig 19] Uit DPPH A6}
AATH ZAWE HTH FHSRAE o 2ol
EIOH o4& 1

=

U3 WS A A

drjgo] 2AHEA BAHE AYE ol8TTHng 5
2004). SF§H AT AL WK EAHFLAL
&20] w|s) DPPH 2htlzt 2AZ0] BA3] S71e Ao

2 Uehgdth & gz 4o 15.75%9] 121 ﬁoﬂ Ll

A7 Al ZU| PR AAL 68.88%E S7HE L, B &
N are 81.80%2 7 =9t} ot 2uj7bgA A0l &

A%t R R PASE B0 e 4Ty A, Belus
% Eehui-o]S YR} DPPH bl 2449 4o

70

50 h

EDA(%)

30

20 i

10

Control [ M2 ma 2] M3 P3 M1 2] Pl

Fig. 1. DPPH radical scavenging activities of seasoned
soy sauces. M1: Inonotus obliquus sauce, M2: Hericium
erinaceus sauce, M3: Phellinus linteus sauce, M4: Lentinula
edodes sauce, Pl: Scutellaria baicalensis sauce, P2: Coptis
japonica Makino sauce, P3: Citriunshius pericarpium sauce,
P4: Zizyphi spinosi semen sauce, P5: Crataegus pinnatifida
sauce.
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L gho] 7+ 0.509 2 0.4642 LFEFITHTable 4).

Kwon 520142 nte} HAS H7Fst 71749 DPPH 7t
fed AAEHol 3A S7KHR AL E9] BIHAE
7Fet 7H3S] DPPH Attt £AZ4d0] 76.46%% 71
=4S-S B 18Itk Kim 52013y &7]9F ETHAS H
7¥et 2% S A] DPPH AHettld aAg/do] tiz=+ 7
of Hlste] A Yepythal Haskeit). o)} o] ek
AE 9 HARE VIR A9 Y P4} 71548E 57
AN S tks "2 A9 IAsHAT

5. ABTS Alr2iCizt AHEA

LHAE F FEHAS HUIeE Fu|PFAA0] ABTS
gz 2ASAE Fig 20 YER9lew DPPH iz &
AZAT I 2 HFEAE 9 R HAS HIe A
9 Aol foldoz FteAh &, fRTE 1947%2
o e B o kg Al F AV AL TH-2 64.85%
2 37 Z7FHAL, HEAAE FolAE 9] I 7o)
7621%= 7FF &9kt ABTS Stz £A8A SHHL 4]
Z 2o A5l A B2 o] potassium persulfate?} A3}
ako] A5 WslA|7]E HRS-S o] 8g Aoz Yo pH
HY ol A= foulgt Z7go] 7Hsatths Aol AUrhRe
S 1999). Lee & Song(2018)2 Y¥t Zm|7H4 o] up& thA|uf
2 Ak O 8 OAuRE 1% 2 3%2 471519 1 DPPH
2 ABTS )z £AEA % 7161932 Hilste] B
AFetE YA 5Tt EFE Zu| 7 AAC] FFASE AR g
FARS} AJof gt AAEA A1} Z2jus 9 etk o]
T 483} ABTS )z AAEA 9] ABTAA = rgho] 244
0.531 9 0.5292 YEREal, ABTS A-SEit)d AASAdT}
DPPH 2|2 2484 7+9] rgh 09872 UEh} 2 A
TAE HEtH(Table 4).

U oRgEA 259 A7t 14 SOD fAR

20 )

) H
0o

Control Ps M2 L P4 M3 L] M1 12 12}

ABTS radical scavenging activity(%)

Fig. 2. ABTS radical scavenging activities of seasoned
soy sauces. M1: [nonotus obliquus sauce, M2: Hericium
erinaceus sauce, M3: Phellinus linteus sauce, M4: Lentinula
edodes sauce, Pl: Scutellaria baicalensis sauce, P2: Coptis
japonica Makino sauce, P3: Citriunshius pericarpium sauce,
P4: Zizyphi spinosi semen sauce, P5: Crataegus pinnatifida
sauce.

X AT Fig 33} ZOm, SFEHAT IPHARS W7He
ZU|7Pg AL HaTo) W3 SOD §ARHAe] folHo
AT F71e A0E Uekdth. 3, gETE 1947%2
WO BYS HYoU APA A7t Al ez A B2
3191, B3 A7F Al 7621% 71 %7 Yebgeh SOD £
A} B2 pyrogallolo] superoxide 2HT1Z0] 215 254k
shsjo] ZABUES P WS ol§3to] BY3lv, &
A5t 9 E4) A pyrogallol®] A5} &7k ZAEEKCho
5. 2007). £ AFNA FEHAL A7PHA > JHA >
ETHA > 2F Yol il £O8 E0|7HgAA SOD &
AR FANAL, BRAARS 3 > A > 3 >
AEQ > A} 208 B BHS Urehiglc

s 0|7 an0] G0 4R U FABE Tl e

TR A3 Belils 9 Sepuiol= HEI 0D §4
G| JBBAL glo] 217k 0491 2 04572 e,

ABTS #A-rettd 27184 9 DPPH 2tz 2718/ 3}e]

Table 4. Correlation coefficients among antioxidant compounds and antioxidant activity of seasoned soy sauces

. DPPH radical ABTS radical SOD-like
Polyphenols Flavonoids . .. . .. ..
scavenging activity  scavenging activity activity
Polyphenols 1
Flavonoids 0.855 1
DPPH radical 0.509 0.464 1
scavenging activity
ABTS radical 0.531 0.529 0.987 1
scavenging activity
SOD-like activity 0.491 0.457 0.980 0.952 1
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SOD-like activity(%)

Control Ps M2 mMa P4 M3 P M1 P2 21

Fig. 3. SOD-like activities of seasoned soy sauces. M1:
Inonotus obliquus sauce, M2: Hericium erinaceus sauce,
M3: Phellinus linteus sauce, M4: Lentinula edodes sauce,
P1: Scutellaria baicalensis sauce, P2: Coptis japonica Makino
sauce, P3: Citriunshius pericarpium sauce, P4: Zizyphi spinosi
semen sauce, P5: Crataegus pinnatifida sauce.

22 Z47F 0952 9 0.9800.2 ER} o AmatA
CH(Table 4). 0|43} Zro] SHFAAE 2 FEHAS
W ZETPFAAL] FALSt 7)5Ado] AA 7ok
Atz

g ngl
3718t

Z
=
Hog

HA T 27 A 7A@t &/l 7HE AA ST
3t Ao Uehylth 55 BUHA H7F UM ASE A
At 459 BE ASEdolA IS YEldth &,
Salmonella typhimuriumo| A +, Escherichia coli®l| A +, Bacillus
cereus©l| Al ++, Staphylococcus aureusO| A +H=2 A4S
E 5 ARt P AE SolMe Sa FHE ARt 2
nRPgAasoA FetdAdo] 7P A FUKsHEeH, 11§
greo] 714 Q4519 Staphylococcus aureus > Bacillus cereus
> Escherichia coli > Salmonella typhimurium A2 =2 34t
24S eI
THHoE FHADAol F7IRE &A= FEHANA R
HAL > 27 AL > AL > e faiJo|H Al 0]]lom,
WHAAENA = FH > Fa > AR = 4F2Ql > 2119
A2 djzgtol Hls] /ol F7Iokt

sk K

Qo =
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Table S. Antibiotic activity of seasoned soy sauces

Sample S.typhi E.coli B.cereus S.aueres

Control - -
Ml -
M2 -
M3
M4 +
Pl -
P2 -
P3 -
P4 - + - -

PS5 - + - -

++

+ o+ |+ o+ o+ o+

++
+
-

+ T+ I + +

Growth inhibition size of clear zone: —, not detected; +, 4mm or
more and 8mm or less; ++, 9mm or more and 16mm or less.

MI: Seasoned soy sauce added with Inonotus obliquus, M2:
Seasoned soy sauce added with Hericium erinaceus, M3: Seasoned
soy sauce added with Phellinus linteus, M4: Seasoned soy sauce
added with Lentinula edodes, P1: Seasoned soy sauce added with
Scutellaria baicalensis, P2: Seasoned soy sauce added with Coptis
Jjaponica Makino, P3: Seasoned soy sauce added with Citriunshius
pericarpium, P4: Seasoned soy sauce added with Zizyphi spinosi
semen, P5: Seasoned soy sauce added with Crataegus pinnatifida.

7X 7171 fIoto] 589] HTHAEEH, AT, FH, A=z
I, AAFAY) 2 4F0] REHA (g oA, AH AL
A7HAL 9 B EA)S 7R 2P AL JHE St
A5 A PP HAET FEHAS FATFSE 2P AaA
7F di ko] Bls) AAF o2 pHE A4S, 7HAILE
2 3 s foF R STkl & EYHls o
< R ZUIPAATE 1276 ng GAE/gO = YERE 0]
H| 3| k&M A Foll A= A7 Al ZH|ZEAAT) 352,14 ng
GAE/gO &, S AE FollAl= FaRniPgairt 52825
ug GAE/gO 2 71 =9It} & EdtE ot T2 =+
7} 30.03 ng QE/gC &2 7P WA A7 AR e m| ity
AAT} Z¥2F 26933 ng QE/g D 373.51 pg QE/gO &2 =9kth
DPPH A-f-ett]Zd AAG/AYLE 2 2L 15.75%
2 22 Aof v|sh FFAAT) 81.80%E 7P =}ho™ 27t
HALAE 68.88%2] &/ UERIth. ABTS Afait|z
A2ALG 4 SOD fAEAE B 59T B e ol
g zto] Hls) Adto] BE =t AEHC R A
E FEHAS H7IRE 2uPgAsE EdHs € 29
Hlolt o] §ojH o g F7Fetqlal, 4tst 4% o
Zo] vlFf §-9lF 9l Z7FE H ) Paper-disc 0.2 B4
o FtE Aol M e et FH J7F 2P ALA
Aol 7P A ST sk 5o AL P



40 g g uag - uAE -

2 71 Aot A, uE FFE 2= Staphylococcus aureus
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