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TEEYIAH SHENAT Yr/fFAEY

Abstract Fungi were isolated and identified from nuruk produced in six regions,
and the growth characteristics and various physiological functions of the five
selected strains were investigated. These fungi exhibited optimum growth
characteristics at 28-35C and pH 5, and were acid resistant. The antibacterial
activity of the five fungi against four types of harmful bacteria was determined
using Salmonella typhimurium (57.9-71.4%) and Staphylococus aureus (57.5-
70.0%), respectively. The antihypertensive activity showed ACE inhibitory activity
of 98.9-99.6% and relatively high thrombolytic activity of 84.7-91.9%, compared
to the positive control. The antidiabetic effect of five strains of the fungus showed
e-amyloglucosidase inhibitory activity ranging from 20.4 to 26.6% of 0.5%
acarbose. The fungi (Lichtheimia ramosa K]J-WF, Aspergillus oryzae SU-Y, and
Lichtheimia panacisoli SU-BF) were confirmed to reduce the production of two
or more types of cytokines by treating Raw 264.7 cells with LPS. In particular,
Lichtheimia panacisoli SU-BF exhibited the best anti-inflammatory effect.
Therefore, the five strains of fungus showed potential to be used as a functional
material in food manufacturing and pharmaceuticals industries.
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£ olgsto] HlE &, 2 AHH o= sk i Y 7] o+

59 A nYES F2 o]gste] FaHHKim 5, 2020). T AR A9 2%, 9=
22 TRt S 240 ke Eol wown, TIof wet njgEe] vl 449 Rl
+%°], 81, fAkt 5 TSR RlAEe] FE05taL 9o, 1% FRoA 7Y Hol EEH
SHok= FFol= Aspergillus oryzaeSt Rhizopus oryzae®lth. %Y, Aspergillus niger,

Aspergillus luchuensis®y Rhizopus delemar, Rhizopus oryzae, Lichtheimia ramosa,
Mucor circinelloides 52| A%tat5F, Aspergillus Aavus®t 5 Penicillum < 52 53l
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. 2013). ¥a
alpha-amylase®?} glucoamylase 5 ©
et AR FsAE FHloto] TRE I, EoiE T
= =2 Aok U] ARREEE, ZF7HA] thE
o golo] 4

B4o] ol thoysA sl YrkSong 5
AFH Bol:

= o

= A5t} gt %‘O] S AR Eofl 3h 24
of tisf F=lo] A7=AcKBaek, 2010; Mun, 2017). 3
o= 78019 aAg/dERt ofe}, Fdg/d(Agrawal,
2021; Ye, 20213} F¥Z5aHPan, 2021; Wang, 2021;
Xu, 2021), Sa7 D FASHQuang, 2020), FH(Tian,
2021) & 7154 40 gt A7E% wo| BaE1
Ao, F2 HRKAE {9 FFolAY 53] R 23t
AES E2sto] £, 248714 = AT At B
1=k wEbA & Aol ZF A GolA =
S04 £E3t 3ol A9 BS54 A Tt
Stlon, o] HiFHE ol-gsto] Pot, FAT, Tk,
FUEY 59 EAZ ok, AEE HIRS TRt 4k

oA 1 Bg7FsdE EolLA SFAH.

Ol

21. +2 +5 ¥ =2 280/ 55
2 A F2, £ AZANN SUT FE 1 g2
10 mL B A95] AT F 45AS 228 Al

o] potato dextrose agar(PDA, BD, Franklin Lakes,
NJ, USA)ol Z=Zst3ict. 0% 30TolA 3-4Y &<t widst
A9 FRYE Adishks S WSS 3018 &
2ottt #2E F0]9 Fi 578 FId 18S rDNA
= NS 1(5'-GTA GTC ATA TGC TTG TCT C-3")%
NS8(5'-TCC GCA GGT TCA CCT ACG GA-3")& o]&
St} PCR S&3t%.2H, ITS region ITS1(5'-TCC GTA
GGT GAA CCT GCG G-3")# ITS4(5'-TCC TCC GCT
TAT TGA TAT GC-3')E ©ol-&3fo] SE3Iitt. A7 1M <&
B2 Macrogen(Daejeon, Korea)Atoll 9 sto] A1H
A 23E deleH, 244H A71492 GenBank DNA
database(http://www.ncbi.nl.gov/BLAST/)E °©]-&3}
+3olE S

2.2. Z80/9] Y2EH XAt

ol YREAL US| ste] W} LEE 68
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(5, 15, 28, 35, 45, 55C)& &0}, A5 pHE PDA
izl 1 N HCl# NaOHE Z7Iste] HiA]9] pHE 494
(3, 5, 7, 92 ZZs5}9t}. Potato dextrose agar(PDB,
BD, Franklin Lakes, NJ, USA)°] 1.0x10° spore/mL&
ZA 5 9 7 580] ZAAS 100 pL HEStod, =
FE=o] whet 5-797F BA vkt WidE 530l
Uit YA FE2 ZAE 314 & hemocytometer?t
dr]F(Axio Imager A2, Carl Zeiss Microimaging
GmbH, Gottingen, Germany)2.& ZAS A3lo]
A g2 £ 2240049 WARAG, 150), HEd
(45, 55C), WAMd(pH 3, 5)9 434S Elstaltt.

~

23 2Bl Hele =X

+30]19] F3HE2 glucoamylase B/3<= S4sISITh
2% 71873 A& &4 1 mLofl 0.2 M 24 €59 0.2 mL
£ 9T 40C FeszolA 5ETF et Fof, BHo| ¥
G 0.1 mLE ¥of 40CoA 2083t REGAIZRH. 1 N <
ASREES 89 0.1 mLE A7) 98-S HAN 7, 30
E7H A 1 N @4 89 0.1 mLE Eol S
ot Fokd 989 50 plE ¥R 150 pLe} 96-well

plate®] ¥ 540 nm IPoA SFEE SAoFAT 0.2
M 2AF 592 0.2 M 24 8937} 0.2 M RAGER
|HZ 1:122 Z9otl, pHE 5.008 950} A|Zo}9]
1 mg/mL 2= 8402 FEITAS 2ot TS 7
o190, glucose assay kit(Sigma-Aldrich Chemical
Co., St. Louis, MO, USA)E °l|&5to] A& Fof 448H

ErS E4519 . Glucoamylase 842 40TolA 20
B2 7184 HEORHE | mgo =TS A oY
4 1 mLe EAE 1 uniteZ osto] oot Zo] Axt
SHCE.

Glucoamylase activity (unit/mL) =
Glucose (mg) x 30 (1.5 mL + 0.05 mL)

+ 0.1 (sample volume)

24. 78 5
#3019 FTAIE Lotiy] Hte] FHBF A

F2 A (Bacillus cereus, Staphylococcus aureus)
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I TIHZA(E. coli O157:H7, Salmonella typhimurium)
9] A= A Alet 4352 ARESISITh 2714 IS &
& Higsl 54 wAEY ASASE ERlsks co-
cultureM(Lee &, 2010)< WP, o] MiFAL &
o A2 & HiYstalt. 8ol PDBOl EAMY
5%(v/vE AEsto] 30ToIA 48A1ZF B3 HiYEE &,
1.0x 10° spore/mLE E& £5 ZAs}to] APo] ARgs}
At 459 Fol Al 22 8= 600 nmollAl 0.5 5
+o= gy Ago] A&l Tryptic soy broth(BD,
Sparks, MD, USA)l #8E 1%(v/v) FEot] 30ClA
24X7F viFetal, ZF o] HiFAE 1%(v/v) 571 S
Sko] 37TCoA 24A17F 53t F-5 gttt HY Sl
i 2 4%t v&E 349 tryptic soy agar(BD,
Sparks, MD, USA)ol| vje¥sto], of2fe] Az} ZHo] FAg
o tH FoiAlel A AsleE e UERT

‘6(_)]—1_%*3(% =
100 - [(%o] A#wCFU/mL) + FAg(CFU/mL))
x 100]

2.5. ACE Xoff 28§ =&
Cushman¥} Cheung(1971)2] WHS 4§ ¥y
hippuryl-L-histidyl-L-leucines 7]3Z <t &l

g8 A(angiotensin converting enzyme, ACE) A3

ot

kel

Al

L=

g 27439k 22 $8 1.0x10° spore/mLZ %F
50| ZAAZ PDB HIA 5%(v/v) HE5te] 28T A
A7E gt &, YRS ASHE B4 AEE ARSSt
Aot ACE EAYAE2 ACE inhibition screening
kit(Kamiya Biomedical Company, Seattle, WA, USA)
£ AREsto] A ZAM] manual procedure®] wel &35}
Aok ol Ao=m Aiketal PRI 1% captopril
(Sigma, St. Louis, MO, USA)®] #< 100% v]&= 3HAF
skl Adid 24 YErioh

U< )

~J

ACE inhibition activity (%) =
[(Ar - Ay / (A - AY] x 100
A;: Positive control S34%(no ACE inhibition)
Azt Reagent blank T4%=

770

As: Sample? 4=

2.6 Mg Y 5

g as S92 IF HFH Ehrlich(1987)9] #

= 0]-&5}9] tyrosine FFHOE Z75It}. o] Hi
F 2EAHO 1.0x10° spore/mLE A Fo] TR}
HZ PDB HiAl 5%(v/v) &t 5YZF shaking
incubator (28C, 180 rpm)ollA] viFst &, AR 5)0]
ARE5FH. Fibrinogen(Sigma, St. Louis, MO, USA)<
0.6% (w/v)& &dlistal, 3go] vk 28AHS Hof 37T
oA 1087t ¥ESAIATE 0.4 M trichloroacetic acid2
93-S FAAZ1AL 1087t Ao WAgE &, ¥h-g of 7oA
o 0.4 M Na;COs2 1 N Folin reagent® Y1 660 nm
A TFEE =459, 1 mg/ml tyrosine E&FHA
of 34H 3T Adsto] 72 tyrosine F= At
sttt HF2 oz FAYE plasmin(l U/mLy& A&
sto], Fgol9 Aid dxd8s] aAgdS UETh

[e)

2.7. g8 24 5F

+3old ¥ Be HESH| ) F8o] MidHY
a-amyloglucosidase A3 €4S =%ttt 50 mM
sodium acetate buffer(pH 5.0)2 e-amyloglucosidase
€ =9 1 U/mLE 24511, 20 mg/mLY maltose -84
= 7|4=E AMESFH. PDBOY| 797t wiekste] et A
59 Fo]l 284N 100 xL2 e-amyloglucosidase
100 pLE 9L 37ColA 1082t A &, 5% 714
< A7tste] 1A & "SAIA . 0.2 M NaOH= #h&-
S FZAZ 39 0.2 M acetic acidE d7}oto] FSIAA
o} Hh3HL glucose assay kit(Sigma, St. Louis, MO,
USA)E ol&ste] S Aoy, Uz s &
G EZ 0.5%(w/v) acarboseE AMEste] AtA a4

A e ALtstAH.

28 835 g4 5%

Mouse macrophage reporter cell line®] Raw blue
264.7 cell(InvivoGen, San Diego, CA, USA}E +dfist
o] AREsl3Y, #iAl= DMEM(Dulbecco’s modified
Eagle’s medium, Gibco Laboratories, NY, USA)]
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10% heat-inactivated FBS(fetal bovine serum, Gibco,

UT, USA), 1% penicillin-streptomycin(Gibco, 10,000
U/mL)y& #7Fsto] ARESIith. 380]Y FAFTEHL

Hong 5(2021)9] WS 47 #Psto] SH5H. Raw
blue 264.7 cell& 2.5x10° CFU/mL sE& &5}o]
CO; incubator(37C, 5% COy°llA 24A17F wiFstal
1.0x10° spore/mL &%o] BF ZANE 250 pul HE
sttt SRR W=4<% LPS(lipopolysaccaride,

Sigma, St. Louis, MO, USA)E &%°| ZAtHo] HZH

cellof] AElsto] GESFHLL, 24A17F &

BHAER A8 Y

(tumor necrosis factor-a),

IL-15,

HHFAS Fstol
S8 AelE7H 3% TNF-«o
IL-69] g2

mouse uncoated ELISA kit(Invitrogen, CA, USA)Z &

A

29 &4 24
EAAE+= IBM SPSS Statisitcs(version 27, SPSS
Inc., Chicago, IL, USA)E ©o]&3lo] By FEFHAZE
el Adgtol gt B+ A9 SAA |24 4
Duncan® B5A5HS &5t 2H, 5% F+o4EolA

S99l Holg HEsHA

=30
o

w
b
=
a
]
Ll

3.1 Sts}al @+ Zmojo) EX I Met

2 A7), A A4, BRI BB Ao Az

2955 06S OEHH %}w SR ﬁe:z At

Table 1. Growth characteristics of 17 fungi isolated from traditional nuruk

Strains” Glucoamyase activity (U/mL) Temp. (C)?? pH®
Mucor circinelloides HN-W 11.040.5° 28, 35 5
Aspergillus glaucus HN-WD 49.7+2.5% 28 59
Aspergillus oryzae HN-Y 41.6£2.1% 28 59
Lichtheimia panacisoli HN-BF 49.242 5% 28 7
Rhizopus azygosporus KJ-BF 14.0£0.7° 28 5
Lichtheimia ramosa KJ-WF 76.53.8° 15, 28, 35 5
Aspergillus oryzae KJ-Y 41.4x2.1% 28 5 7
Aspergillus oryzae SU-Y 53.9+2.7°¢ 35 5 7
Lichtheimia panacisoli SU-BF 74.2+3.7° 28 5
Syncephalastrum monosporum SU-LF 63.243.2% 28, 35 5
Aspergillus glaucus SU-WD 47242 4% 28, 35 5
Aspergillus candidus JJ-W 40.3+2.0™ 28, 35 5
Aspergillus oryzae JJ-Y 41.4£2 1% 28, 35 59
Lichtheimia ramosa SH-WF 15.7+0.8° 28, 35, 45 579
Rhizomucor pusillus SH-B 29.841.5° 35, 45 9
Aspergillus niger JA-B 63.243.2% 35 3
Aspergillus glaucus JA-Y 44 42 2™ 28 5

USelective fungi of 5 strains with saccharification power were shown in bold. Values represent the mean+SD (n=3). Means with different superscript
letters are significantly different at p¢0.05.

JTemp., growth temperature.

9Growth conditions having an activity of 50% or more of the optimal conditions (temperature, pH) were indicated, and the optimal conditions were

shown in bold and underlined.
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o] T HF-E-2 28T E= 35CA HAPLS ok
Mucor circinelloides HN-W2t Rhizopus azygosporus
KJ-BF, Lichtheimia ramosa KJ-WF 359 ©@&%o|=
5-15CoA WAL H{5I¥T, &3] Lichtheimia
ramosa KJ-WFe= 45C 24004 WIS EA Xie
5(2020)0l| W= SEDFGo|S& Lichtheimia ramosa=
25-45T 9] 1129 2EZ27A B =7t Fogt A
o7 HISIPEH, E AFA Lichtheimia ramosa
KJ-WE7} 35C(89.6%), 45C(23.4%) &% 2704 &
4L B A AR 248 HdE. 33k gt
A REZA glucoamylase B3& £45to] F504 £
g T80l 17579 9ekEe @]l 23, 11.0-63.2
U/mLi AL E AL ERIEgeH, =2 33
73 A9 559 FBolE AT AT 54 H

E
AurE] B3] 532 Ao g o] % oja] Aey]5d B4
(0]
=

32 st2ss

2 A= o7t Al Asol mlA= 'acl‘*%
mjotsty| s F8olet FalMe-S S5 Higst] A5
o a7 RIS HFig. 1). £ .coliol et #3509 &
T Aspergillus oryzae SU-YSF 35 B9S2 o
65.5%% 7V &2 A ASE BTt Staphylococcus
aureus©| gt A=

_l_a

Lichtheimia ramosa KJ-WF

100

W E.coli

[ Staphylococcus aureus
d [ Salmonella typhimurium
80 c

a
)
o

d cb

60 | ¢

40

20

Antibacterial relative activity (%)

HN-WD KJ-WF Su-y SU-BF JA-B

Fig. 1. Antibacterial activity of fungi against harmful bacteria.
The fungi and harmful bacteria were cultured together to
determine the growth inhibition rate. HN-WD, Aspergillus
glaucus, KI-WF, Lichtheimia ramosa, SU-Y, Aspergillus oryzae;
SU-BF, Lichtheimia panacisoli; JA-B, Aspergillus niger. Means
of relative inhibition activity with different letters above a bar
are significantly different at p{0.05.
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7 7B =9tom ASS 70.0% 2
Salmonella typhimurium® 7%, 55 &%%°]7} 59.9-
75. 7% A AslstH o, Lichtheimia panacisoli SU-
BFoll 9Jsto] 7Hg =2 A Ad7t IRl= At 47H]
3 Mot ol FLotAl Bacillus cereusell Hs T+
o] YehtA] 9kgt=d|, Chang¥ Chang(2007)0f w=w
B. cereusi= A B4 Foto] ot 2ol gt 43
Aol o1, Oh 5(2012)2 B. cereuss Y53t Bacillus
& Alsto] Aok PRI HEto|=A A& A 24| &
7ol A5 Aefgtrhal Harshoinh. webA ARt At
= AdE 55 F30l9 B cereuscl Het It B/l &
A=A ¥ A& AlmErt.

S271 A,

33 g8y 2
AEE o] 5579) 24N o]831o] ACE A &
g3 BAGNEL BHOR AT U BH ANS

Fig. 20f Yepleh. 1dedo] WAgsk= 714 oA QA ol
Al A%ta A(angiotensin converting enzyme, ACE)&
angiotensin-19] Weto &4 5t histidine-leusine&
Adolo] angiotensin-1[9] EH|E £XA7]1L, AIF 0
= o]—E/\Eﬂi HH]E 27]_/\]7_—] 01—%_/1\_ _<l_)'_1:ﬂ- 2210 %ﬁ]—

ARAIE HAR, N fdshs 208 Bl

120

¢ I ACE inhibition activity
Fibrinolysis activity
100 |-

80 -

60 -

Antihypertensive relative activity (%)

P.C. HN-WD KJ-WF SU-Y SU-BF JA-B

Fig. 2. Antihypertensive effect of fungi from nuruk. The black
graph indicates the ACE inhibitory activity and the gray graph
shows the thrombolytic enzyme activity of the fungi with
fibrinolysis activity. P.C. is a standard substance having
antihypertensive activity, and captopril and plasmin were used,
respectively. HN-WD, Aspergillus glaucus; KI-\WWF, Lichtheimia
ramosa, SU-Y, Aspergillus oryzae, SU-BF, Lichtheimia
panacisoll, JA-B, Aspergillus niger. Means of ACE inhibition
activity with different letters above a bar are significantly
different at p<0.05.
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(Corvor, 1995; Fujita, 2000). ACE A3 & vehfi=
EARQ EAZE captoprilo] 2.H(Vermeirsscna &
2002), AE 55 3ol ACE Al &4 FgdR+
(1 mg/mL captpri)@ FASE =2 €44(98.9-99.6%)
UehH, #5= 7t & AolE HolA| gttt EHEsid
4L D BHEE FEofste] FitE= BlEAlS A UEs
ow, 1 AWE FF &9 e 9Wd VeEsasE
fibring Easl= &2 plasmin(Gaffney®?} Brasher,
1973)= AR&Sto] B4 vttt 380 557 ¥4
27 (plasmin)®] FA-E s L4J7} Hjwste] 84.7-
91.9% o= Bl d =2 FHEsEdo] SRl= U
E53], Aspersillus oryzae SU-Y7} B|EZ &4 o]
91.9%% 7MY =2 FH&sasd 243 vedlld 2
Aspergillus oryzae= a3t A& Y a3 5%
o] §& proteaseE A efsto] AFitE Helo|=o] FIAY
24 5 A9 71548 HH= St 78 80l &84l
Az Z716k i (Mohsen, 2020; Okamoto, 2021).
A & AE F9l w80] v 9] 715de At
9} g A1 Zof A8 7Ms3t SFmEe B4 B Tuo|= Afut
Stal Hrloks WO E & 4 92 Aol 7Rt
3.4, 2B/ 55ty BN

P 0-1,4 LD a-1,6 glucoside 2T 71
£l @-amyloglucosidase?] A3 oz =435}
o] Fig. 39 Uehlth. #9380l 559 I &4 F
2o g2 ARESE acarbose(100%)9] &4t H|wslo
20.4%°1A4 26.6% FF0. & Ueryith AdrE 530 33
o] Fo\A Lichtheimia panacisoli SU-BF(26.4%)9] a-
amyloglucosidase A5 &4Jo] 7} &2 Aoz ﬁO]E]
Qtt. e-Amyloglucosidase= &%o| 8jF A] A
==, oid 840 A 4 BARe Eiﬂfo%j‘r
S5 AFRL 0T AT HIAL ORI S 7h%

B A

=T oo 1
gl & e ALz IHA (o 5, 2012) 5&%31
715732 F2 HXE 73 F8o17t Bitete €49 54
o]

BIEQ O WY (Hussain 5, 2021), YaAIZo|A d=
T30l Pk E4S v A =
mEba] AFoA B3 {8 %

shgelol Hl, P 50| B Bl Yao] 4

st
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120

=
=)
=]

-]
t=1
T

Antidiabetic
relative inhibition activity (%)

N
=]

I HEaanE

P.C. HN-WD KJ-WF SU-Y SU-BF

Fig. 3. Antidiabetic activity of fungi isolated from nuruk. P.C.
was compared using the antidiabetic substance (acarbose) as
a positive control. HN-WD, Aspergillus glaucus, KI-WF, Lichtheimia
ramosa, SU-Y, Aspergillus oryzae, SU-BF, Lichtheimia panacisoll,
JA-B, Aspergillus niger. Means of relative a—amyloglucosidase
inhibition activity with different letters above a bar are
significantly different at p¢0.05.

3.5 /9= BN

LPSE A3t tialA|x] o] AHej+at FA 2
A EZFQl g Blaste], WA o 7]Ql5t= F8ol
o] FAF L= Fig. 40 UERth AW 95 28 A
AN = At E7IRIS AAbsto] 7+ 2710 AJA] Hof
o] 583 4TZ 5iH, LPSE A= uh-A T A A o A
gt A5 242 Bdstke ZoE Hilgo] ot
(Mann, 2005; Neuman, 2011; Song, 2013). Aspergillus
A9t FFo] 43= LPS A2 A] TNF-a
ABE JAotH oY, Lichtheimia panacisoli SU-BF2]
TNF-¢9] AAFE FAL tH] 77.8%= 7H == A
AT A7 BRI ARIEIRI 5 IL-62 Aspergillus
glaucus HN-WD(98.7%) o] &joll= A% A47t &ely]

A okt 359 FBol AEFolA LPSE S7Ie IL-18
9] AATFo] ZrAdIH O, E3| Lichtheimia panacisoli
SU-BF= IL-147} ¥laL- djH] 67.9%7HA] daste] 7Hg
3t FAS o] ERIE I ARt 3ol 559 &

oryzae SU-Y&
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>
=3

EE TNF-a
 — | I}
== L1

Antiinflammatory
relative amount of cytokines (%)

LPS control HN-WD  KJ-WF su-Y SU-BF JA-B

Fig. 4. Anti-inflammatory activity of fungi from nuruk. The
production of inflammatory cytokines by each fungus was
compared by setting the negative control to a reference value.
LPS control was LPS treated mouse macrophage not including
fungi spore. HN-WD, Aspergillus glaucus; KI-WF, Lichtheimia
ramosa, SU-Y, Aspergillus oryzae, SU-BF, Lichtheimia
panacisoli,  JA-B, Aspergillus niger. Data values were
expresses as meantSD (n=3). Means of relative amount (%)
by cytokine types with different letters above a bar are
significantly different at p¢0.05.

4 e 28 2 FEHeE ERIT o, 249

O

Wol& [ichtheimia panacisoli
M w2 AR Bl 3730
AA 9 FAF Aol tsf 2AHE A= glod, AL F
A% Ha4Eo gdE a3HKim 5, 2020; Lim
5, 2018)°] thafl FEA A= glom,
ol tigt S87d0] F7lok= 7k, AdE
A 248 395 Uehl= 33018 283
7Fs/go] Z]Hi€h

]_/\4 =13 _Q_/Ll

539 "
AEFoRM 8

>

Qo

2 AolA= A o E AxRE 671 A9 FFolA
| 1755 22519 glucoamylase @4Jo] =5 3%
ol(Aspergillus glaucus HN-WD, Lichtheimia ramosa
KJ-WF, Aspergillus oryzae SU-Y, Lichtheimia
panacisoli SU-BF, Aspergillus niger JA-B) 55& 2%
Adsiltt. 24 BE54E tiA= 28-35C 2 pH 5914
5ol FLoIAN HF WAMIS Btk RofAltol Higt
+780] 559 ASANE ERIste] I8 Salmonella

typhimuriun(57.9-71.4%)3} Staphylococcus aureus

“Ei
ol

(57.5-70.0%)°1 Blia] apAo|iet. FAAY S &
Ji 23 H| WSt ACE A8 @422 98.9-99.6% &
9] YAt A4S UEFH L, 84.7-91.9%% B A =
< AL S delsiltt. &30] 559 P ant
= e-amyloglucosidase A3 &4Jo] 0.5% acarbose?
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