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¥R FE (Setaria palmifolia Stapf) £ 3 n#4F 22N AR B Coni
-othyrium sp. CSM #4735 > & 3% &K 3K 3 ARG 7T 4540 1) A8 BRI
(A549) R A#EATE (Huh7) 4afetkFosm B A Staphylococcus aureus
ZEM BUE RS @mERTRERAEREARLN  REFELE KA
R#MAEE - BIAERAT @ s 5NRE 30 Chiskhtess pHE A
4-5 85 > Bk AZ BAEA REH - BB AREGH 0 Uik G R
ZnSOL e A B R B 4 A K 5 M/ Giffe NaNO; B sE4- A 7F 1
MEEAE - A HREBEBEEREBEREZE TR E @B ARHHE >
HEIRYy e 48 /)N H B 4m B BORT R 4m B A R ) & ICso B 1.12
pg/mL B 0.36 pg/mL - & HPLC #h1bid 42 R42F B ARR M2 805 >
i — o DU AR AT B A AR o B AT SA S B sb AL S & 4 X AT R AT
ko B HEE 0 1 —F BB ARG IR B E 7 X AR A SR
M2 ERME EE -
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Abstract

Some Coniothyrium fungal strains have been reported to have the
capability to synthesize secondary metabolites with antibacterial,
antifungal, or antialgal activities. An endophytic strain of Coniothyrium
sp. was isolated from the stem of palm grass (Setaria palmifolia Stapf) in
our laboratory. The extract of this fungal culture exhibited an
anti-proliferative effect on cancers and bacteria (Staphylococcus aureus).
The objective of this study is to find out the optimal conditions for
producing these bioactive compounds. The experimental data have
showed that the optimal fermentation temperature was 30°C, and the
optimal pH was 4-5. Modified media for the best yield of bioactive
cultural extracts were determined, and a set of manipulation parameters
for fermentation was decided. The anticancer components of the cultural
extracts were partially purified using HPLC technique. The ICsy of the
partial purified extracts against human lung adenocarcinoma A549 cells
and human hepatocarcinoma Huh 7 cells were 1.12 pg/ml and 0.36 pg/ml
after 48 h incubation, respectively. The major anticancer compound of the

culture extract has been tried to identify.
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WAEFRIAREER EFRBREEEEN  MiiE FHE—
HABYIENED PR DT ¥ FRRARMBERACE SRR
Bl ARG ERJA - AR EDE LG £ EEYE BRAKRILES
RO ECRAN B - XL TRAGMAEADNY REAERARY S
W EMENE RR > ol - SR ERBEFEME BREZGFEN
RBARY BAEPRAERNEN  CRADEMBENMMEYEZRR
z—

NAERERBRMBABRRRRNEYH ERZ— CHAEASAET
BRE > FREMARMEES LXHMRRER - BREBAHNFTA
Z AW BB BREA IR RRRE o R E A kB P
I EITe-FHN BB ERAPH IR IR T 2R AT 6930 %] 2L
R BERBAT DL ERINGMECER AW ER - LR TR
HIRAER T LR RANE U IrH ER AmB S A A
R o 35 Bt G Ak B R B FUARTE da B BOAT B AR da L
FREIp B > B P H LAY E M E A LR RN F o A
T b FIRFEAERAES c AR BERMAE R ERY
% BEREIAWENE  BIfERRR R A 0 £ W8 s T &
HE S BALBATARY T - I B HFBR P ZIBBERT
MBEHN AR LN GLTERENNEIL LBABYRGTE
MYEHNEEARETNERNLEELAEZNARBAE

F 5 B 6y AF A AR LAY 53 09 )8 BBEA Coniothyrium sp.
CSM > & F B 14432 £ — RS AT E MBI RERF0 4% R
BRABmmERZMY - B ENERSR G LR EE  FHAE
AERERE U AEES @R FREKERRERSWE
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2 FiE AR AR AR BT RAE BB AR BRAS
EERBIE RTTH RGPS E EEN ARE LT
ABEARE ERA - i — B E SRS RBME > LR E T K
HER AL R IT 5 B 4 B MK F IR AT SRR 5T



A~ SUBK ELRR

21 @ (Coniothyrium sp.) 2#/& % ¥ 40 % 3 P9 (Deuteromycot
-ina) ~ Be7a48 (Coelomyctes) ~ 3K #%72 B (Sphaeropsidales) 89 A & -
BRMABGERRTATETHEWBEHRE A 0-30°C > 20
CHRABE LZRABEHEEA O DA LEF > FREBE LT
%+ (Campbell, 1947) -

M AT AR (Sclerotium sclerotiorum) ~ )~ 1% %% B

B

(Sclerotium minior) %44 % B A B ¥ (Campbell, 1947) » #E & b
R A A G A6y BB~ BAR A% ¥E F %A (Whipps et al.,
1992) - EAHBBERE MR - FRARMN K HEDERRFEREE
P CHREBE TRALREBEEIALPABATHIERFT A
ViR ~ EANERAMENEZRAER  MARAAREANBAGBNE
oo —MRIT R EB T R A LIENTESE A 5k 2008) o

BRMAR THREMERA TAMER T AHH®ERHY
M BRMERAMAREZRE - TAGB R BERA UL HEY
MR AENG ST BCRFTHRELAR KRN THELELEA R
MBERBAEHEB AWMy 6 B % E R Contans WG BR &
(38 > 2008) -

MIBRMEL  BREBABSGARERER BB ZRFE
ARIERAGAB T IABEME K - My LfeT (conidia) & J& &
MAEIRETHEHEZRK > LEABBHEZHN ALY S
BlrwyEdEmnz— HEopAfTALBRAERAG LR
A7F % (pycnidium) W BREIR - F & 4% 10 um 2 @
AW  AMBERNAERIE TR 2R - BER_KRKHY
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FHRLZRFHBE LS RBFEIRBRLNALE - ARAET
RN RGAAMERTRAS N RREAS R HFE2
Bt RNAbLeELEEZRE (MEB—) BERBALLEFTERZN
BMARE ABLERABREREOEDRAKRES TH BN -

LR EBFEZH > BT ARkAd Campbell (1947) #

SEEET  REAM R LM R GED ARG E X
(Gong et al., 2007) -

B
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(D)

(E)

(F)

M B — >~ " 4E & @A Coniothyrium minitans % f& (Gong et al., 2007)

R4 A C.minitans ZS-1T2029 # %7 & (A)60 /85 (B)
108 /] o 2 A4 85 T 815 (C)PDA Lg% 10 XA -
25 4 A C.minitans ZS-1 B ## & (D)60 /N85 (E)108 /)
B BAME TR (F)PDA L3z % 10 R4 A o
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=~ BRBMARAE X ERA

BRBEAGARERLEME A RS A NI BRI EERER
Ehm e pHEAILA BN —RRHME AR T  AREA — 5
FAMZARHERER T REHERS T A E BT - Flho
ARBAEANRGRASMWALITE  BAEBEARRETRER
BoRARARREF A XA ABEATBARERE EFHANRE
R RWHF R BRI RFEME 0 BILHRRA R (Vrije et al,
2001) ; B R E N ATHEEBAR (cxyl) A ATMT Jhe78 A
RN 0 BFEATRRAR cxyl FHORELUEK®  HILERE
B (Lueral,2004); sboh BB T AL S pHERRET A K
B st 3 A Ati e B A B T 20 A @ AR B3R E R AR
h#& (5k » 2006) -

B ALK SRBTER T 85 R B R B 69 8 ARIEE A AR AT R
eyt RpeFmio T !
(—) WmER B

BATAET S BugtE AT BT R BER G RR B > HREBR
RAGERERE  HFHARELRENRE - MF S A ACEESRS
KYBbE A THENGEREZRBEREGRAGER - B A A%
A R RFERIGF D E RSB EER -

B

1~ Coniothyrione

BN A EE C cerealis MFT209 8 # =k 4% 3 4% Coniothyrione
AT ERQFERRI AHREReABNEGET SR
Coniothyrione &) 1F B £ 7 14 4% &% 5% 30S X B 7T ¥ 2 r-protein S4 %A
B AT R 0 BT sl DNA & Regksl vk B4 & - 18
r-protein &9 #% A 2L % 33 4] r-protein & & A A R A K BIEE G H AR

6



5] b -

¥ B 4a B Staphylococcus aureus o Np#) B E & 32 pg/ml »
BRFH #1856 ICso B4 5 pg/ml> 7 ST %o ¥t #] DNA & &
ICso 18 & 3 png/ml o 7 Bacillus subtilis #2 Haemophilus influenzae &
Yk B E A 16 ng/ml > ¥ Streptococcus pneumoniae B Enterococcus
faecalis Bz N34 B & & 32 pg/mle B — & K &4 X > (Ondeyka et al.,
2006 ) °

f4 B = - Coniothyrione # 4% R,

2 ~ Macrosphelide A

w A A A H C minitans —RAR B ¥ B 4 845 3] vo 78484069
feb-# > - F X Macrosphelide A 474 & B &£ K A8/ & 58 > T 4041
“pppyt ko BB E@ Sclerotium sclerotiorum #v Sclerotium
cepivorum ¥p#H) 3 R 1Gso (4] 50 % B i £ & AT4E A 69 KA IR ) 2
%) % 46.6 pg/ml B 2.9 pg/ml o &R B A 175 pg/ml 8§ > 7T 72 284
Hp ] Sclerotium cepivorum  Ft B = & H &4 X » McQilken er al.,
2003) -



Mt B = ~ Macrosphelide A &% R,

3 MREEAEN

¥ 8 (Oxalic acid) £ —#MMm# % > HHFrSHYD - W AMAE
MBRFHEER - REWNHEMRBRER ST €28 N had i
A AN > o & 3] A B A4 E 38 Bofe 4K % 3E 89 Sclerotina sp.
HNEERRESERERYFZE (Yangeral, 2007) -

ERPEEMOEZRB AT L G HBRNBIL  RER
F IR B0 3L K G E o AR BR S MY o BOE B AR W be i BE L 45 BR
T RBOFA M b R BE - 7 I & F BT RILA B B A BRI HI B A T B &
RSB R AILEE > BREHTESNRGBEG - W C
minitans 7] A 30 5 AR R B AT R 0 AR RAE AR P A 0.8
mM £ 28 mM R[5 i B 64 ¥ B 32 & C. minitans 15 X414 » =] 5-#% 86 %
292 % hHE B > 45 ARIEE pH B L F 558k E - AR B AT
KA 4o FL PR 6305 B A A AR B A28 3 C.ominitans =T #) P B & 5
FRARA R E B b E R R AR B eR A g Ry pH &
A mEIREED R B M HEE (Ren et al, 2007) -



(=) #p il 4= A2

ERERBMENARTHABRRAGKHDE R gt E
& FEH YA 3 (Guiraud et al., 1998) o J§ 2/ i & 4 7T #p 4| & 4= 8
CIRAE i E7/E L

1 ~ Mycosporulone

@ C. sporulosum #y3E &R T R RS HAFEIBA ST ORAH
#1 8 Mycosporulone » H 4 A8 E # M gktaie (MRCs) B ERAZE
100pg/ml 4R 28 R B4 M > A AFEIRE e (MDA-MB231) ~ #]
FI R ta e, (PC3) fv KR R &k (L-1210) a3 sz R 1Cso o
%] 2 7.7 ng/ml~2.6 pg/ml & 0.3 pg/mle B34 F o % R, 89407 % 4 Taxol
Fo Adriamycin tE T #ARFEMHE DN (HEk—) EaRNHEF @bs

BN > R R BB S 6:Rm AR -

# 9 Mycosporulone < B #p 41 7% 7 40 B % R B W 6975 M - #
R R ta Escherichia coli ~ Pseudomonas aeruginosa #v
Staphylococcus aureus B-77 s /N1 B E A 14 ng/ml - #Hm B B
Candida albicans ~ Candida tropicalis B Cryptococcus neoformans & A
BONPFIRE A 14 pg/ml o BE RILAE FHLBRTMA—) BT T
LR D R de L F R E 0 A MEEE R BT e AR E R Ry
FH - LABEERRBIE AR RFOGBERME - WE WA HLLEHEKX
(Guiraud et al., 1998) -

Mt E v ~ Mycosporulone 4% =,

9



ft % — ~ Mycosporulone ¥{(1) %R @ H(2) HREEKHQG) B iphlse » o bF L ED LK
(Guiraud et al., 1998) -

1. Minimal Inhibitory Concentrations (MIC) of 1, Kanamycin, Streptomycin, and Penicillin G toward Pathogenic Bacteria

pathogen 12 kanamycin? streptomycin® penicillin G2
Escherichia coli 14 28 28 560
Pseudomonas aeruginosa 14 140 140 560
Staphylococcus aureus (r)? 14 14 14 560
S. aureus 420 140 420 14
Streptococcus faecalis 280 560 420 14

a Results are means of three determinations and are expressed as ug/mL. ? Resistant to penicillin.

2. Minimal Inhibitory Concentrations (MIC) of 1, Ketoconazole, Amphotericin B, and Nystatin toward Pathogenic Yeasts

pathogen 1 ketoconazole? amphotericin B nystatin®
Candida albicans 14 280 420 14
C. glabrata 420 14 140 28
C. parapsilosis 28 560 560 560
C. tropicalis 14 560 560 14
C. tropicalis R2°b 14 140 =560 14
Cryptococcus neoformans 1 280 56 140 14
Cr. neoformans 2 14 280 140 14

@ Results are means of three determinations and are expressed as ug/mL. ” Resistant to amphotericin.

3. Cytotoxicity (MRC5) and Antitumor Activity (MDA-MB 231, PC3, L-1210) of 1 as Compared with Taxol and Doxorubicin

compound MRCs MDA-MB 231 PCs L-1210
taxol? nd 0.0030 £ 0.0002 0.0027 £ 0.0001 0.0140 &+ 0.0001
doxorubicin? nd 0.0900 - 0.0050 0.1900 £ 0.0010 0.0200 &£ 0.0002
17 >100 7.70 £ 0.20 2.60+0.17 0.30 4+ 0.01

2 Results are means of three determinations and are expressed as lethal doses giving 50% of mortality (ug/mL) + standard deviation.
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2 ~ Palmarumycins

# C. palmarum Fo 2 5t Coniothyrium sp. /X354 & » 845 8 — &
¥y 75 M4 E Palmarumycins CP1 » 48 g4 A! F 8L 4153 % 94T A
M8 > % B A #v Palmarumycins CP1 485189 £ 0 7& M > fedp 419k R dm
C e A BRI R e e & & (Krohn ef al., 1994) -

Palmarumycin CP1 =] & sk dp 4] thioredoxin-1 (Trx) &9 & &R >
¥ % B 4m iR 64 3% 4 5 7 Trx 8938 % 3, o {2 Palmarumycin CP1
RN BB R TR E—F R A T o BT R RIE B 6y AT BE
) PX-916 #4733 » 2 5T 4 3 A fm 4% 14T % A2 A% %4 Palmarumycin
CP1 A 893 #] Trx Fv TrxR-1 i & & 37 - Palmarumycin CP1 & PX-
916 740 FUARIE 42 fe MCF-7 2 1Cso %% & 1.0 pM #v 3.1 uM > [
B AR ZE#KX (Powis et al., 2006) -

Palmarumycin CP1 & H 474 4 Diepoxin ¢ #v SR7 #7 AFEJUM
5 4m fs MCE-7 H#p#] 48 /1 1Cso 251 2 0.96 ~ 1.64 Fv 1.13 uM; ¥ A %8
FUAR TR 4 i, MDA-MB-231 2 ICso 18 5] & 2.61 ~ 2.01 Fu 2.44 uM - H
VER BRI min BE G G/M B > E— it dlmin s R o i
NAHRSEHEK (Lazoetal, 2001) o

11



o L,

Palmammycin CP 0

Mt B Z ~ Palmarumycin CP1 ~ PX-916 &4 =

S s

" “D \\‘2\0
'l

>
0 OH & & o

Diepoxin ¢ SR-7

M B 55 ~ Diepoxin ¢ ~ SR7 &# R

12



W EA RN EEE A Laccase & B-1,3-glucanase > 3
CEE SR EEN (MEkD) -
1 ~ Laccase
AR C. minitans 38 & £ K20 AL RE % Laccase (EC
1.10.3.2) - Laccase & —fBEk 4G T EZ/ERN BB ARE > TAR
B EEFRATHRICAERRAK - LBARARTENEBEREARR
MM A AR KEZN AR YTAAHRAGEFHAOME M
C.minitans % lEEF B WM A FTRILA FME - RBRERL 4R
3k C minitans 7 ML I AR 412 A T L& & /082 7] U5
BB EE —MEMA 9.9 mkat/mg > 4B e BERT 452 120 mg
% B¢ % (Jagroop et al., 1998) °
2 ~ PB-1,3-glucanase

C. minitans AWM HE B E @A S. sclerotiorum ¥ » LA INEE &
B-1,3-glucanase (EC 3.2.1.39) & chitinase (EC 3.2.1.14) /R > 4 #15
e sE b B-1,3-glucanase iz A 4m B 4538 15 £ A 4R BRI
& o P-1,3-glucanase #1E C. minitans #7 4 # # 4 S. sclerotiorum & %
T A K LA S sclerotiorum B FE B EH AR T A K 0 B T Hl 5k
BRERBOFEMRD REMXREMNBAKR  kom B XL H
&) G EOR Bl R B9 B & o B-1,3-glucanase 49 & 4 % 3|35 pH 4 8Y
%% > 2 mPDB (modified potato dextrose broth) ¥ 32 %& C. minitans &
1 pH B A& 46 HT #4 B-1,3-glucanase 7F M iz 827-854 ng
glucose/ml/min - ¥ & A A EFRIKEA FREAEANEALE S OB
FOERAEM EFANERNEE SN ERE (Lietal, 2007) -
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MEik— - NEBARAAEL 2 EEE (Schulz ef al., 2001) ©

Phenol Pectin
Isolate Protease Amylase oxidase Lipase Cellulase Xylanase lyase
Fusarium sp. 1 + + — + + + +
Fusarium sp. 2 - + + + + + _
Fusarium sp. 3 — + + + + + _
Alternaria sp. — + + + + + _
Cryptosporiopsis sp. + + + nt - — _
Phialophora sp. — | - -+ nt nt -
Coniothyrium palmarum + + + + + + _
Geniculosporium sp. + — — + T _ _
Phomopsis sp. + — — + + + +

nt, not tested; +, present; —. absent.

14



() HAbKHin

Mt & = ~ Coniothyrium sp. ¥ % B R 844 '8 2 &4 . (Machida er al., 2001, Holler et al., 1998, Krohn et al., 2007) -

Microbial strain

Coniothyrium minitans

Nature products Structure Biologically active
Benzofuranone (1) ,(2) CHs o not tested
OH
O CHjy
OH
1 CoH,00; 2 CH g0y
Chromane (3) ,(4) ,(5) not tested

3R=H
3a: R = p-0;NCgH4CO

H;C

4:R=H
4a:R = p-OZNC6H4CO

15




Mt & = ~ Coniothyrium sp. ¥ RARHME 2 B H (G LE) -

Microbial strain

Coniothyrium sp.

Nature products Structure Biologically active
( o -hydroxyphenyl) ethanol ci antibacterial
= OH . .
(1 3) \:o\é‘ antifungi
H3COOC Cl .

2-(hydroxymethyl) furan 2 antialga
2)4)
Massarilacetones E (1) not tested

Massarilacetones F (2)
Massarilacetones G (3)

Massarilacetones
acetonide (4)

16




LAARFERRTOBAERTAER —RRSDYELCH T
AR -BAERGRBRAMENIER T EZARMERR @B LS
A e R Bl 89 s R B R B AR &) A RELH 8 £ R RIMT Y BOR B
T A H B8 B A MR E WA E siseE (Yang er al., 2007) - 3%
AERRT A BARABERRTE ATE T RAMEAR B
B~ B BN E 1R A bk BB RA e B B 48 % ( Litchfield er al.,
1967) - M ARREHPAGRENR A 2R > oA RET » §1E
A &R 8 R (100-500mmol NHUNO;) & & £ 8 % 89 -F 75 B 43K
M A2 AR K B 89 BB (1-Smmol NHyNOs) BFR] & & 4 #5589 & 4
(30 1994) - At3e A X o5 Atk (AR EMERENILME) €%
B HS4OERRE - RHYPEDYRENASGB T RGO T MEETNS
Z o BEMmALEN RS ERBEAMEDE - B iR
BAEATAMBTHERADBRADNALBAE RIS BEEE — RAH
MELE MBRBENIEFRABREIRARRT  BEE LA
PR B HE AR 75 M Fo 3 B BT R (Park er al., 2001) -

B AR PR Coniothyrium sp.fe$a % £ 3 ¥#p] Sclerotinia
sp.8I A Kk > mAF R AL PDA Lt F ik Cminitans #v
S.sclerotiorum B)FE T > mFZ M A KR FIER B B d
PDA T 3t JE4R4E C.minitans & A4 R B AR B0 RAF3E5H
& (Lietal, 1995) - B pbA] A B0 & 38 &% A Rty RALE R R 6 — RARH
MELX > UEFARNETEMERRGEE

BEAEAT R BB B - kFE -~ ShEE 847 - RALES -
B~ FRMELEZR 2 TRS C minitans §70FE € - #1 A
27 2 B F PR R HF I8 BT BRAEIENS ML 0 S lE R

ﬁ-n

17



ot~ R ERMEAREBRE KRR BUILZBERRES 2 2R
TP R R REABRARBEZ A 0SB A 139.67 gL~ Jk
% % 4.63 /L ik & nE A 68.09 ml/L 8% > TR 708 TiE 2.86 X
107 BRebERmMTERES 24x10° MESERBEZ£E &
B RIS B 54 L% (Ooijkaas et al., 1999) -

HBARREREZ  BRBEKEOWEREAFEFABBERYE RiEiT C
minitans 70-FAE > AEMBREEAHELS - ARGFERE
115 C Au#k 20 min > 388 pH & 6 85 » B REAEEIR A 7 R 7T UA4F 5
mF 224 9.5%x10° (F& > 2004)

MNERMAR A ARBRR - RARENEBRERAR
A TR BA BT IR BT B R X ARAE A8
f2o HRBEEHARBBEBENIES RV AEERA ARG
AR EZTABG AR RmBE T YL HREMAL
AR ME (Vrije et al., 2001) o

18



5~ HHRY X

— ~ B

(—) MAAHR
BPARED ST SR ERERLINALRER
18 @ (Coniothyrium sp. CSM) o

(=) ZHABRH
RGBS E R RERR A E = H 83K A Staphylococcus
aureus) °

(=) Rt
AFB R AR I 4a B AS49 (BCRC 60074) ~ AFEAT 8 4a s Huh7
(RCBC 60169) 8 B o T £ B B RATE M E RIRGF AR
Tl e

(m) 35 &K HAE

LEEB AL

(1) Modified mycologyical medium (M broth) > pH 7.0+0.2 -

Benzoic acid 0.05 (g/L)
D-glucose 40
Sodium acetate trihydrate 1

Tryptic soy broth 10

(2) Potato dextrose agar (PDA) » pH 5.1+0.2 -
Bacto agar 15 (g/L)
Potato dextrose broth (PDB) 24
2mBARAEL
(1) Nutrient broth (NB) » pH 6.8+0.2 -

Gelatin peptone 5 (g/L)

Beef extract 3

19



(2) Nutrient agar (£ 4% NA)
Bacto agar
Nutrient broth
3.4m s A K

15 (/L)
13

(1) DMEM cell culture medium (Dulbecco’s modified Eagle’s

medium) > pH7.0£0.2
DMEM basal medium

Fetal bovine serum
L-glutamine

Non-essential amino acid
Penicillin and Streptomycin
Sodium pyruvate

D-Glucose

10%

2mM

1% (SmL)

10U/ml and 10 pg/mL
1 uM

1.75¢g

D-Glucose 1.75g 7% S5Sml & B K P > BB 0.22um BIEAL 2 14 lm A

medium P o

(2) RPMI-1640 cell culture medium > pH7.0£0.2

RPMI-1640 basal medium
Fetal bovine serum
L-glutamine

Non-essential amino acid
Penicillin and Streptomycin

Sodium pyruvate

20

5%

2mM

1%

10U/ml and 10 pg/mL
1uM



= ERIRE
1~ 29X 5B ®ESE (YANG TA MIN INSTRUMENT CO., LTD.
Model : YMT) -

2 ~ pH meter (EUTECH instruments, Cyberscan 510, Singapore) °
3~ mms A (1) ABEBIEHMAKS, ROC) -

(2) 188 3% % 44 (Sanyo, Janpen) °
4~ gtk (1) KB 3o (Hettich, Janpen) o

(2) ZikAREH (Hettich,Germany) °

5~ Aitg £ R Z B4 (Olympus BH-2, Janpen) e
6 B EMNE R (Weacor, US.A) -
7~ B4 Fo BB A8 2% (Vilber Lourmat, France) ©
8~ 4 (Risen, Taiwan) °
9~ SRR 8RR 454 (VV2000, Heidolph, Germany) °
10 ~ 24 X84 (MG1000S-7L, Taiwan) o
11 ~ 358 # (Osterizer, U.S.A.) °
12 ~ HPLC (High performance liquid chromatogramphy) o

(1) L-6200A Intelligent pump (Hitachi, Janpan)

(2) L-4200 UV-Vis Detector (Hitachi, Janpan)

(3) Bischoff RI Detector Model-8110 (Hitachi, Janpan)

(4) D-2500 Chromato-Integrator (Hitachi, Janpan)

(5) 7 #7 A & 4% Hypersil HS C18 5 um 250x4.6 mm (Thermo Hypersil
- Keystone,U.S.A.)

Lichrospher 100 NH;, 5 pm 250x 4 mm (Thermo Hypersil

-Keystone,Germany)

(6)F % 4 A 2 4= Hypersil HS C18 8 um 250x10mm (Thermo Hypersil
-Keystone, U.S.A.)

21



= BRIk
(—) BREHACRITAL L H
1~ %R H &1t

BHHE T PEGAREAME S aureus L —AEEBEHE B I H
7 Nutrient agar (NA) E 37 C3k 16 I bF - Bk B —HF %1% - XX
FHREESER  HTREARE S BEHLEM 5 mLNA 4 &3
&
2~ AR ARG ESE

# PDA Bt B 4% 24 121 °C ~ 15 o4 > B E R B4R > 3%
R 14 5B AR PDA Ao NBFR Ry 0 BIASEmIL Y > FEERE
}Eﬁ o
(=) Coniothyrium sp. CSM 787 6 B 4 &
1~ B i lE RVE

44 Coniothyrium sp. CSM 24 0.45 cm 377U B2 A £ 7 PDA L
AT REBEAE R EL IEH B R RIS H %KD
2~ REBELE R

pulng
Gor

Coniothyrium sp. CSM f& Modified mycologyical medium (M broth
BES R MBS BRASRBRE AR BELARVEI KA 4
BRI E -

(=) RErks
1~ Bl A28 B il b3s &
(1) FEBEGEREKIFH

LA 0.45 cm 377U B #2 B Coniothyrium sp. CSM B 3 & # PDA L »
#£20C~25TC~30C~35 CHRETHATREAMEALALKR
NERIPE N E FEAR

22



(2) AR pH &8 A k& RFH

4 PDA &4 pH@E A 45678910 % kA
2 PDA #8848 > 2A 0.45 cm 47 7L 35 2B Coniothyrium sp. CSM
BRENPDA L > 3K T REZMERABEBLKRNRIFENE R -
(3) 7 Flar k% &

BO05% ~1.0% ~15% ~30% REREEZHHE - 24
EFME S AEE S BB B HEBREHS> A MWE PDA N
B LA KA 2 09 PDA f4 % ¥ 88 480 2 0.45cm $7 7L % $2 BR Coniothyrium
sp.CSM K3 E# PDA L > 32/ 7T REBZRAFZ ALK DRIFEAY
HEER
4) AR RRBE

BGEE05% ~1.0% ~1.5% ~3.0% thEEaF3 a4y ~ S ¥ 3%
By~ AR BRILE IR ~ R ERHEE 8455 mE PDA N > 5 1A
KA R ag PDA #0488 480 2L 0.45 cm 3770 B ¥2.8R Coniothyrium sp.
CSM 3 E#N PDA £ 3545 7T REAMERABBEL R NRIGEME &
ﬁx o
(5) Plackett-Burman (PB)3XEx 3% 3 6538 £ B 3 T A Rk 2

Plackett $2 Burman #* 1946 32 H 2 5 H F2% 3tk > £-T# A n
BERARBEN—1EEFHRENZE 12nF A48 E (b
8+16...%) F3 % n=8-~12-16~20 & 24 2—1Fu+1 243 o

T

n=8 +H+—+——
n=12 th—ttt———+—

n=16 tHtt—t—t+——F+———

n=20 tt—— ettt —F————++—

n=24 tHt Attt ——F+——+—F————

23



RILF| B FE—ITRE— 7] > M HAT(RIDA R X F —T(RIDZ
B B H B R ERE A KRB 0 I H n—1 4T (%P
ZHF] > A —AT(RIDAI 2N — 1 R TR R BT

A Plackett-Burman %3+ T ARV X ERERRER L O ETRE
Foo MR AARG L FRANMBPTRSHEZR o ¥ LE Uk
FRAERARGER R RSE > BITH A L%t o {2 pbktE
TRHRERTFHES B GMEHMA -

B3 BR 3k £ B F(7 factors) ~ —F% & (2 levels)Z PB 352k 3t
1BE % E F 45 % & CaCl, ~ CuSO, ~ FeSO, ~ KC1 ~ MgSO, ~ NaNO; -
ZnSO,» WA ERFEHRR -1 F0 +1 X HEREE  UHAAERR
48 Fodp ) 38 A ) JE{A (response) » &R F & B 46, 4o &k — P ow o
(6) 3 5 B T 3R B2k 3+ 1B B 42 42 A%

T T AR R B FH BRI BZBERE BEH AL RS
ERLEAREANAE - BT R R F LA FHRILA -1 E2+H]I ZER
fb7k #(coded level) » skt AL B AR 69 = B30 5 B R T = B T84
AKEGI > MEETRIENGA LT B2 ZTRI L o bR EL S
(a) &% B b F AR L 48 808 B LA & A& 2 % £ (variable) Bp 7T 4.4 o
(b) sbA# iE X (orthogonal) 2k 3t 7 2@ &3t & » & 7T & 4 5+ H o5 R -

AR IR ETRR] 0 BB €M % B T 2 £ B 38 hof Ak £ £ 3
KRB REEE  TRIRFELZNET > A44HBER FFRRX
RAVA I B FRITERK AT TERFZH A5 ETH
Wo RERERDEAREZER  EFRKBEEOHELT » AED
HEBRFI TR FRIAMZIAR HERIEET A LT RIW
12~1/4~1/8~1/16 % - mA—En B HEZEATF4IMET > TR
P43 %o B35 ST A 5 /15 2 ik ( least square method )i@ 643 F % % 42 X :

24



Y = a0+a1X1+a2X2+- . -+aan+a12X1X2+- . ‘+323X2X3+‘ **+a5-1-n Xn_an

= a0+2a,x,+z Z“u XX,
Y= 2k @ﬁ@ﬂg%%%ﬁaw% >3 B X~ X 89153 an~
Anin AR EERABZAaE » XiXo~XoXo HBRXEAERAIA -

THGRBETHER FOBY  EEAERE aEARX VY
GERRAAREADEAZERKR - EFRE THBHE W TRATHEZ

ZAEHIE o o B BIEFiB % 8F 0 748 A 345 B F 3% 3t (fractional
factorial design)gx 4%, (Perry, 1989) o
FoBFRBEAKRRIFAERRE ML E > £ R4GHFHRA

sucrose ~ peptone ~ CaCl, ~ MgSOy ~ ZnSO4 4/ &35 R F - ¥4y
#&4#2 F sucrose ~ peptone ~ NaNOs; 1F 2 3B K F  # H ERAb k-1
Fo+l f5 R RESE ik Z AT o
(7) 45k 3B

B L3 B Tk AT B a3 A A AR 0 2 BRI hw ) R
KO ERREEMFINELERFHRELE -
(8) P IR AR E T A T A R R AR R

% 3R AR 3% 31 (Central composite design) & 7 744 8] XK & 42 =
KRBEPERG FZ3T L RE 0 ST A SRR GR T A A AL ) B (Axial
points) 24 & % «& 25 (Central points) o 34 25 & 45 &5 B 25 2 ¥ /0 dh d 4
AP EEIERET AR TRE > N — BB FeMARR £
HASTHTEEAWEKREAS » BF(-a,0) > (+a,0) > (0,-a)£(0,+

a); mP SRR A REO0)ETEML TR HBR TREW

BARGHEFRFEEZIN B THEGEEZETREITRARERAA
BT R AT Bk £ 0 dodb— R &ty B F Ay RIEE LUE £

SEE S BRIEAPEE R T SR X TR F AE AR AKE(Ca ~-1 -0 +1 >
25



a) > Bt B 7 5 # 4 (Rotatability) & 42 25 - ™ FCCD 75 & R & dh & 3%
= Bask 1 AR Eefe b SRR AR RERA LR
FRBR3IMEAKE > RFRKEHSE RSP AT E - AL E e
Beudmfomh AHBER - R AR ERBHE  EER T KER
Bl Ay Bl g Rl s 2By TRHAAHEIRES G
z % K (Montgomery , 1996) -

# £ B F 24 peptone ~ ZnSO, % K5 B F M & #p#] 4% 5 8 3%
W8 2 B 7R A peptone ~ NaNO; » H B B Ak = fro1 »
(9) miEfbizk

& B& STATGRAPHICS Plus %3t i #93% & A th ol 2 7 B > 3
ITEI R & > A A PDA M AHRE » HohHiTba -
2~ R A

16 A &y 2k 8% & STATGRAPHICS Plus Version 5.1 (StatPoint, Inc. ,

»t

Virginia, U.S.A.)~The SAS system Version 8.01(SAS Institute Inc. ,N.C.,
US.A) -
WA E R
(D) #rEaHmE %

44 Coniothyrium sp. CSM 42 PDA Bl e /A F3m % 7T X » BR&
Rk AR AN 50 ml #.8% F 0 e 95 % EtOH ~ 10
mL > # & 20 5-4%1% #.8 > 6000 rpm ~ 20 5412 R LiF R B4R
BmEAERE > A 100pul BAKKET -

2) R ELANEHE

A ESAA EAFYRRE > EE R EN 6mL
Nutrient broth (NB) ¥ » 37 C F A 150 rpm & Z 3% 16 /) 8F - B 0.1
mL BRI ERLNA £RHRE > BREZER -

26



(3) #p i e/ BRI
A4S 0.55 cm &) B8 46 A R IR 10 Wl 75 e 8 Bk 9 8 IR
Yo BREAR FRESHEAAL A B NGBRZALNEA
BOAR N BEAARERENREFZIIHERR  RERAEHER
REHIPEIEE A o AR BRI R B B AR AR B ey MISAE > e
MU= B BRERER EE (K055 090 ) BPAXRMZINERER
KoM E L) e

R I -
e e ;"" s

ME £~ AR ZRE FiE

5

4~ RAEBBEREALE A
(1) #EHEHH

#3e k4 PDA EO-11 XY EHR > A AR 0.84 cm a94EFL B 428
10 ZEE W & ¥ B# 100 mL M broth & f3z & & ¥ 24 150 rpm> 25 C
wHS5 R UME AR -
(2) RRERHBMGMH

¥ AR AT B S5 %e94E # /m A 800 mL M broth ¥ > L

150 rpm > 25 C3& 14 R o B S A2Z 454 0 URR 5B AR
27



Rk~ REIE /B Ef REAW pH BT AES R LR ELH
4B 3E c pHESIL - BB S EREHEHE HER
(3) BspEER T

H 3% R TR LARE B0 2 TR AR AT RUIBTE AR 4K B A SRR LR A K
MR R BRAAGEEEN 60 CXMBLIBEZEE » T
EENRIERLENF ARSI EL T - Bl gdry wt/L 3B KR E T ©
(4) B#ESZR T

BSR4 CF » &R EE (10500 g @ 30 448)%% » IR EF
W42 0.2 um JE BEiBIE 0 B9 #7 B 4% Lichrospher 100 NH, (5 um) » 250
mm X 4 mm * £ %48 85 % T #E(Acetonitrile) » jA ik % 1.0 ml/min »
LA Bischoff model 8110 RI detector #4748 8] - B 10 ul & 7% # 47 HPLC
S BAE AR 2y 4B sk AT AR o
(5) A HIEH 3R

BEHmAS R n A SR BIERR > AR A RBREHIBRR
R4 1042 (800 mL R4 % 80mL) A A XA LB LB M E R
SeEfRFFE — R o M 80 mL A # % Bl #4812 48 5% 10 mL DMSO
(Dimethyl Sulfoxide) F - 4§48 3£ B 498 B 3% A 4 mg/ml 4% i 47 4m By
FHRARK o B —F @A 80 mL A # 8 Bl 412 A 55 10 mL F &%
¥ » A HPLC Y5 & Lm0 5 4 ©
(6) EHEMEME 5

A3k #4544 Hyperpre Hs C18 8 pm 250x10 mm > # 548 %
70 % T K5 (Acetonitrile) » % 1.0 mL/min > JE A 4% 50 pl/=k > 18 3]
R & 30 2548 > MARIK KA 210 nm - 5 =18 HPLC & & - #5k
BRI RRELRRGEERAMRE B LSRR EAE  HBER
100 % DMSO ¥ - % H R A% & 50 pg/ul - #bm fe 3 bR -
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5~ FEMEE 2 e B MR
(1) %= A3t
(i) 3% AFEAT T 40 Bstk Huh7 (10% FBS DMEM) 4R A %8 A%
I 4 Btk AS549 (5% FBS RPMI) &4 3# & 2] 5x10° cells/ml> B 1 mL/well
F 1238 F > £ 5%C0O, ~37Cikihinsk 24 ok o
(i) Aféafpss i 24 /10544 0 AN E BEERY > A ERYE
7t DMSO # & > fn DMSO #h %o F4M » LB S EEH A
1/1000 ;A F o RERE A EBRY 5 5 i ZHA3RRT » B 12
LBFEZRRRY > AFNNSEBREFERRMILERL  £5%
CO, ~377C 32K AR 24 PFR 48 /|BF o
(i) A —F @ > 4% =18 HPLC W & B IR R AR S v A H7 8938 Rk
o uA 12 TP > £5%C0O, ~37°C A AE 24 05 R 48
N BT e Rt B o
(v) #I A KA U B Emplsd %
Wi iEiE R (%) =
BEEREFE i B 3@ / #5805 a3 B )x 100
(2) mpp e Bl &
()72
TR ERE AR ERF BB 2 1278 LE > &
FIA % & % B DAPI 42 %a jo A% 0 3% &9 DAPIL 3§ & 7T 852 2| da JOAZ T
B8t MR e A H A AT B BT B I8A8 0 Z AT e B B T dm BB AR
G BEHIK > N DNA € LR GBHRBEBARABK > RHHBRE
FAZN o
DAPI (4°,6-diamidino-2-phenylindole) (B /) & —F& 4L

DNA & 4588 £/ > A% F 15 18 70 5 8 4 o BE 91 4m B A% 19 64 48 IR

29



DNA &4 - £ & RBAMESBE T > DAPL £ H| 2 A A Kb R Kk
s o % DAPL 24 3% DNA & 4-8F > RARIE KA 358 nm » &
RS KRS 406lnm EHEHENEREASETECEZ F4%e -

NH

HN

NH:

ME A~ DAPI &4 X
(1) 77 7%

BB BRI 24N ERE O AR THERE 12LE PR
AR WAV E—BBEEWPBS k2t 0 v lmL -2 9%
Paraformaldehyde (#2 54k ) 3 8 20 néE > HapBE <A B L > B2
FRBEK - A I mIPBS BHARER LFLS 74 ERRRRK
BN 4 CAFEHRAT -

P @&, 20 e A 1 ml Triton X-100 (R 4~ 1 % Bovine Serum
Albumin > BSA) Eamie B FILE LB E &N TR THE 30 o4
% PBS EZFHLS n48 =R PBS £ sz 1 ml DAPI (working
solution conc.=1 pg/mL) > B K43 E 10 542 > T L2 B LBEMETH
RECHEN s RAABRTHES s FAXTERPBS EHHFRS
HEERR 10 pERREBPTREREFL -
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(m9) %% B4 AR

AR R XA (agitated fermentor) #4738 % » B LA K -
TR EEA4ML T pHAEYIL REBESEREEME ER - 124
e

() wHEBE:25 C

Q) #HHER: NABREXBRE
(3) ## % & 150 rpm

(4) BHEE:5 PR ITHR

() #BR=:1 vvm

(6) AMMA: 2L
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% —(A) ~ Plackett-Burman X & 3% 3t -

Table 1(A) ~ Plackett-Burman experimental design.

No. CaCl, CuSOq4 FeSO, KCl MgSOq4 NaNOs;  ZnSOq4
1 +1 -1 +1 -1 -1 -1 +1
2 +1 +1 -1 +1 -1 -1 -1
3 -1 +1 +1 -1 +1 -1 -1
4 +1 -1 +1 +1 -1 +1 -1
5 +1 +1 -1 +1 +1 -1 +1
6 +1 +1 +1 -1 +1 +1 -1
7 -1 +1 +1 +1 -1 +1 +1
8 -1 -1 +1 +1 +1 -1 +1
9 -1 -1 -1 +1 +1 +1 -1
10 +1 -1 -1 -1 +1 +1 +1
11 -1 +1 -1 -1 -1 +1 +1
12 -1 -1 -1 -1 -1 -1 -1
13 -1 +1 -1 +1 +1 +1 -1
14 -1 -1 +1 -1 +1 +1 +1
15 +1 -1 -1 +1 -1 +1 +1
16 -1 +1 -1 -1 +1 -1 +1
17 -1 -1 +1 -1 -1 +1 -1
18 -1 -1 -1 +1 -1 -1 +1
19 +1 -1 -1 -1 +1 -1 -1
20 +1 +1 -1 -1 -1 +1 -1
21 +1 +1 +1 -1 -1 -1 +1
22 -1 +1 +1 +1 -1 -1 -1
23 +1 -1 +1 +1 +1 -1 -1
24 +1 +1 +1 +1 +1 +1 +1
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% —(B) ~ Plackett-Burman X B 2% 332 % £ @ K fy o

Table 1(B) ~ The medium ingredients of Plackett-Birman experimental

design.
Independent variables Coded levels

(%) +1 -1

CaCl, 0.01 0
CuSOq4 0.002 0
FeSO4 0.001 0
KCl 0.05 0
MgSO4 0.05 0
NaNO; 0.2 0
ZnSOy4 0.02 0
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£ =(A) 27 B TR -

Table 2(A) ~ 2> fractional factorial experimental design.

NO. Sucrose Peptone CaCl, MgSOy4 ZnS0Oy,
1 -1 -1 -1 -1 +1
2 +1 -1 -1 -1 -1
3 -1 +1 -1 -1 -1
4 +1 +1 -1 -1 +1
5 -1 -1 +1 -1 -1
6 +1 -1 +1 -1 +1
7 -1 +1 +1 -1 +1
8 +1 +1 +1 -1 -1
9 -1 -1 -1 +1 -1
10 +1 -1 -1 +1 +1
11 -1 +1 -1 +1 +1
12 +1 +1 -1 +1 -1
13 -1 -1 +1 +1 +1
14 +1 -1 +1 +1 -1
15 -1 +1 +1 +1 -1
16 +1 +1 +1 +1 +1
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®=(B)~ 27 ¥ B F ekt 2 s A A AR o
Table 2(B) ~ The medium ingredients of 2> fractional factorial

experimental design.

Independent variables Coded levels
(%) +1 -1
Sucrose 1.5 0
Peptone 1.0 0
CaCl, 0.01 0
MgSO4 0.05 0
ZnSOy4 0.02 0
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% =(C) ~ 27 3 A F Bk

Table 2(C) ~ 2*' fractional factorial experimental design.

o

No. Sucrose Peptone NaNO;
1 -1 -1 -1

2 +1 -1 -1

3 -1 +1 -1

4 +1 +1 -1

5 -1 -1 +1

6 +1 -1 +1

7 -1 +1 +1

8 +1 +1 +1
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& =(D) ~ 2" 4 B F Bt sk R m Aty o
Table 2(D) ~ The medium ingredients of 2> fractional factorial

experimental design.

Independent variables Coded levels
(%) +1 -1
Sucrose 1.5 0
Peptone 1.0 0
NaNO; 0.2 0
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F=Z(A) ~ PR ARRREI AEKEF > B B F(S.aureus) °

Table 3(A) ~ Central composite experimental design. (A)Growth factor » (B)Inhibitor factor (S.aureus) °

(A) (B)

NO. Peptone ZnS0Oy NO. Peptone NaNO;
1 -1 -1 1 -1 -1
2 0 -1 2 0 -1
3 +1 -1 3 +1 -1
4 -1 0 4 -1 0
5 0 0 5 0 0
6 +1 0 6 +1 0
7 -1 +1 7 -1 +1
8 0 +1 8 0 +1
9 +1 +1 9 +1 +1

38



k= (B)> PRt i tians ADEERT  B)#
+(S.aureus) °
Table 3 (B) ~ The medium ingredients of central composite experimental

design. (A) Growth factor > (B) Inhibitor factor (S.aureus) °

(A)
Independenlt variables Coded levels
(%) +1 0 -1
Peptone 1.0 0.5 0
ZnSOy4 0.02 0.01 0
(B)
Independent variables Coded levels
(%) +1 0 -1
Peptone 1.0 0.5 0
NaNO; 0.2 0.1 0
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B ERHHN
— ~ Coniothyrium sp. CSMx_ 4 & 445 3R 3

AFR TP B JE A Bk B Coniothyrium sp. CSM » R Xt
15 R & R B I h R R A - NSRRI Fo AT e BB AR 7 (G
2007) - ARG EHAMEERADOEZ > AFRKEE RGHI&K
% B AR pHAE -

(—) BERBENDE

£20~ 2530~ 35 ‘Cey:% = F ¥4 Coniothyrium sp. CSM TX >
BELASEARYIL THIPARD BTN - &ERwkw > 30 C
AERAEVAERRE A RRBERIDEIN cm HHAERBRARE >
WY REMEREGSE ZRARERETREDABENTETE L  SNE
MAERHGBEGE MY CBHRALICHASKARBE 35 CHEA
B BABAG N A1.96 cmE S STeF A A 2R AT A A K o AR X
Coniothyrium minitans #£0-30 CT R4 A KRR TFAEAA RBABE A
20 C (Campbell er al., 1947) -

41 %) 5 B (Staphylococcus aureus) 8y #p 4] 58 7 £ 7R F) %
ETah 2% - £1K8E A30°CH » Coniothyrium sp. CSM 24X 3t
W E B AR eI w R o #p#]S. aureusip IR A 0.58 cm o
(=) pHIE 8 B &

K B+ AHC1Ho NaOH 3 £ 33 & S 4 45 pH/E 6 F 4£4-108] > mix
HlapHME 4 546 - ERw kB - BERBEREHR > AR FALLpH
BRAT BEARRNSLEBEZHEZRE P<005) H4HF4E
2426 cm BR&4ZRFELGA ZRBEH - AR A E 5
711 % pHAA 0 £ 5t 3% 391 F 1% > & 35 & £ PDA EpH B ££4-52 1] 4p
MR EMAE > FIhAAWPHIA 2 ¥ 1 ik ba 5 H 30 8 AE 7 B FEAK
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sl B E £ R (P<0.05)-

A STRRFH 70 F 46 thpH 4.5-6.28F & & 2 M8 i & e T &Y @& o
%A R B A& £pH 3.3-5.685 5% A& (McQuilken er al, 1997 ;
Ooijkaas er al., 1999) - M f£PDA L ¥t %1% %5 3R e pHAE B405 A = K%Y
H4AEE MASS-OREFARETERS HAEATRFALKERT
RATE & KE > Bk & e3RxwH AT £ £ (Shietal, 2007) -

b R PHEREH N ERBBELWWAMERA LS
B o kL2 PDBEAC. minitanstd N A A 930 %] 4
RAE9-18 %> Bm&ApHA A FEEMAEE T4 - {248 & EPDBA 4 pH
18 %0 B £3-58% 0 R =T 3R Ap 1 A% ) 1246-67 % > &pHE BB
(Yang et al., 2008) - B~ EAREE IR T RA A ADE G E £ -
% — AR T 461 0 42 Aasn 4 APDB 5 e ¥ 8 T3 A JE Bk
» B dlR R BB AR N B AR5 (Ren et al., 2007) - & Rifo
FRXBRFEHRBT - &RAaL 0 43 501k B 69 3RIX A A4 Coniothyrium
sp. CSM A4 s B &M o) — R $h &t -
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km ~ RE3EH B E H Coniothyrium sp. CSM#PDA L 32 % £ X 1%
HAERBRIWHBRZBVE -
Table 4~ Effect of different incubation temperature on mycelia growth and

inhibition zone by Coniothyrium sp. CSM on PDA incubated for

7 days.
Inhibition zone (cm) Growth zone (cm)l
Tested pathogenic bacteria species
Staphylococcus aureus’
Temperature
20C 0.27+0.01° 2.06+0.27°
25 0.40+0.05" 2.99+0.19"
30C 0.58+0.04" 3.92+0.08"
35T 0.34+0.04°¢ 1.9620.15°

3¥: Growthzone &3z 4 m F F 44 K2 H& o
3%: 1: Means of triplicates + standard deviation.

A-C : Means followed by the same letters in the same column are not

significantly different (P <0.05).
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* B~ R R A4 pHAE # Coniothyrium sp. CSM##PDA L 32 %+ X%
HAERBRMARZIVE -
Table 5 ~ Effect of different initial pH on mycelia growth and inhibition

zone by Coniothyrium sp. CSM on PDA incubated for 7 days.

Inhibition zone (cm) Growth zone (cm)’

Tested pathogenic bacteria species

Staphylococcus aureus’

pH value

Control 0.35+0.04" 2.44+0.26*"
pH 4 0.32+0.01" 2.26+0.09%"
pH 5 0.30+0.01"¢ 2.43+0.09%"
pH 6 0.27+0.02°¢ 2.65+0.11%
pH 7 0.27+0.04°¢ 2.27+0.20%"
pH 8 0.25+0.02" 2.11+0.26"
pH9 0.19+0.04° 2.22+0.23°
pH 10 0.19+0.01° 2.28+0.03"

3x:Control & R P 2 2 A £ 3 » Aed5pH/E A4.6 -
3%: 1. Means of triplicates * standard deviation.

A-D : Means followed by the same letters in the same column are not

significantly different (P <0.05).
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= B4 ARz RE AR R IR

Coniothyrium sp. CSME 32 Hi@ 2 P B 5 B & &5 R R w4
RWE > Rt A AEMRIERT  BIEMHE EBERER S A K
FRAEAL - LB S R A AN R R BATRERE  ENRE
SETREMAGKERREENEEE
(—) FRE& R E

FPDAEHR R T Hhul.5 %R B A iR » $1 KA o 6y 25 4] 448 L
# > Coniothyrium sp. CSM B % 4 k49 £ Bho kN o IR T R R bR
RABTE RS M 295cmAR3.07cm > B REAEX£ZE (P
0.05)) *» HRUFAwS FHEER S ZHho - LR > B4

o

BERE Y o o

B ZPDA Y 4 H R H B > ™A 7 —HEEIREATIS
R BB RERRRETRHARAE RRRSZESF B & XBK
TR AMERBRAT B AR THIGBEEEN SN ER
FmBTE XA D HEGER  ERLRHERRE FF AR AL P
HCminitansZ XHH EAFFRAEmEmwEE (& 2000)
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%75~ R E & k¥ Coniothyrium sp. CSM#APPDA L 32 % £ X2 A% 4
k2 BE -
Table 6 ~ Effect of different carbon source on mycelia growth by

Coniothyrium sp. CSM on PDA incubated for 7 days.

No Carbon source Growth zone (cm)’
1 PDA+1.5% Glucose 2.37+0.01°
2 PDA+1.5% Fructose 2.95+0.01%
3 PDA+1.5% Galactose 2.30+0.18"
4 PDA+1.5% Maltose 2.74+0.01°
5 PDA+1.5% Sucrose 3.07+0.01*
6 PDA+1.5% Lactose 2.62+0.08°¢
7 PDA+1.5% Mannose 2.43+0.02°P
8 PDA+1.5% Glycerol 2.27+0.02°
9 Control (PDA) 2.41%0.03P

3Xx: 1 : Means of triplicates + standard deviation.

A-D : Means followed by the same letters are not significantly

different (P <0.05).
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(=) AR AROTE

Bl DO FRBERRRBE RS AE RN EZR BRIkt &R
BTARIREHESKERABRENI v (p<0.05) > H 4o B E:
EBM - AHFERY - ORI AGHEEERAEI0mEL » A
HEURAERE B AL H L oy ARER - M B RURB] A& R AR A B AT A
Ao B4BhiEslatagz TR0 ZRERERGEL L4
1.OcmZ i % - M i % & KATE R D%k G BR A v REATIRT -

BRIRREBEDTABERRAETAE THE BN &K TR
BEREERSABERISORRMBME A EZ AR SRAEL KRS
1% (8 > 2006) - & & 0B~ DSk & A RURBLE Bk A s R LT T
%C. ominitans FE A B S A KRR AT EREAFTRSRAKZTRE
Fo Bk B R T LAY o & T2 3% & (Ooijkaas et al., 2000) - L& R 1 61
RABBRAAAE > R TRRNAGAEEAZE R EFy AR T HA

BRALEY L — R F TR U R AR ak -
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* € ~ RE R ¥ Coniothyrium sp. CSM#APDA L 32t &%t X 1% # 4
A RZBHE -
Table 7 ~ Effect of different nitrogen source on mycelia growth by

Coniothyrium sp. CSM on PDA incubated for 7 days.

1

No Nitrogen source Growth zone (cm)
1 PDA+1% Yeast extract 3.88+0.05"
2 PDA+1% Malt extract 3.78+0.02"
3 PDA+1% Tryptone 2.52+0.04°
4 PDA+1% Peptone 3.94+0.07"
5 PDA+1% Urea 0.790.00"
6 PDA+1% (NH4),HPO, 1.12+0.11¢
7 Control (PDA) 2.41+0.03"

3%x: 1 : Means of triplicates + standard deviation.

A-D : Means followed by the same letters are not significantly

different (P <0.05).
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() fHBRNDE

aHEBREeLEMEME REAXRG AF BEMACaCl,~CuSOs -~
FeSO, ~KCl ~MgSO,; ~NaNO; -~ZnSO,% t#& & #% 8 1% 37 Plackett-
Burmani5R k3t LR BRAEHMNA RPWRABTHOBE - RE
HEFRAFBAELREN - AP RR KA %A FIR A (3.39
cm) o & H S ML 0 &R B — B ~CaCly ~ MgSO4 & ZnSO, %t
B EBAETEHBESE > CuSOfvFeSO 4 & 4 A vt B e R
#a% > NaNO;FKCIR| R B R B e R % - BEABAE L E X otk
B CaCl, ~ MgSO4 & ZnSO, % %) B A B5 B F i — 5 Rk - BIRAE =
75 M B BT A5 R A PR R RUR A & G AR A Coniothyrium sp. CSM
A kR ARBlLARBRT -
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F N\~ #hF UE @Ay # Coniothyrium sp. CSM 4 & Plackett-Burman

VS

o

Table 8~Plackett-Burman experimental design for screening suitable trace

element ingredients to mycelia growth of Coniothyrium sp.CSM.

Concent ration: (%) Growth zone
NO. CaCl, CuSO, FeSO, KCI MgSO4 NaNO; ZnSOy (cm)
1 0.01 0 0.001 0 0 0 0.02 2.88
2 001 0.002 0 0.05 0 0 0 2.84
3 0 0.002  0.001 0 0.05 0 0 2.64
4 0.01 0 0.001 0.05 0 0.2 0 2.62
5 0.01 0.002 0 0.05 0.05 0 0.02 3.37
6 001 0.002 0.001 0 0.05 0.2 0 2.8
7 0 0.002 0.001 0.05 0 0.2 0.02 2.93
8 0 0 0.001 0.05 0.05 0 0.02 3.39
9 0 0 0 0.05 0.05 0.2 0 2.57
10 0.01 0 0 0 0.05 0.2 0.02 3.44
11 0 0.002 0 0 0 0.2 0.02 3.08
12 0 0 0 0 0 0 0 2.49
13 0 0.002 0 0.05 0.05 0.2 0 2.74
14 0 0 0.001 0 0.05 0.2 0.02 3.20
15 0.01 0 0 0.05 0 0.2 0.02 3.23
16 0 0.002 0 0 0.05 0 0.02 3.27
17 0 0 0.001 0 0 0.2 0 2.57
18 0 0 0 0.05 0 0 0.02 2.86
19 0.01 0 0 0 0.05 0 0 2.97
20 0.01 0.002 0 0 0 0.2 0 2.64
21 0.01 0.002 0.001 0 0 0 0.02 2.77
22 0 0.002 0.001 0.05 0 0 0 2.23
23 0.01 0 0.001 0.05 0.05 0 0 2.92
24 0.01 0.002 0.001 0.05 0.05 0.2 0.02 3.58

X

mEBEAELR (—E#)-
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Standardized Pareto Chart for Growth zone

G:ZnSO, + o+

E:MgSO, +
A:CaCl, |+

CFeso, [ -

F:NaNO; ¥
D:KCl +

B:cuso; | -

0 2 4 6 8 10
Standardized effect

— ~ &5 & #HPlackett-BurmaniX B & 22 04 o (A% A E)
Fig. 1 ~ Affects of different trace element ingredients in Plackett-Burman

experimental design. (Growth zone)
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(W) H &4t Rz HAMta R eERL

i AT #Plackett-BurmanzX 3t X5 & R F o B M B R mE R > L
CaCl, ~ MgSOy ~ ZnSO4#}# Coniothyrium sp. CSM @A 4 4 Kk A #a % iL
%A o A AR RIS T AT ho VR A B R 7 RURER T AR vk
AR A R B o AR ~ KB AR ~ CaCl, ~ MgSOy ~ ZnSO, 7 18 3K 54
FHUASHRESERREBALZY 5y B FRm%st - HEE
KALA+I -1 R RFREZEER Y amty @O 5 EFRmT
&R TR HNERZEZHE - BEMERWEN -

B RRRE A FAR R 0 HRAI65: 5 » KM 16353
B % s ho 7 CaCl,7nMgSO, » &8 STAGRAPHICS #k 8% 5 #7 4 £  Pareto
Chart# 5~ & #% ~ CaCLfeMgSO#t B 44 e A R R B E D E B = -
RAR2E0 5 B TR B AT AT E A 00 BT A2 X A
Growth zone = 3.26062 + 0.133125x Sucrose + 0.299375x Peptone +

0.188125x CaCl, + 0.093125x MgSOy + 0.324375x ZnSO,

R BE-FB B A Emay B 0 M & GiRFeZnSO 4 B B4 R
& AR o A3z KA PPDAT RE oA B4R 2 RUR M H 80k G R4
B4t REZMEER > BE - CaClufoMgSO, 418 57 14 B8 1K 38 IF
Blézey £ kB F o 212 0938 5 K AR A v & B AR Fn ZnS Oy
#PDAF o
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AR BRRERNZY R FRER - (BH4EER)
Table 9~2”" fractional factorial experimental design for screening suitable

medium ingredients. (Growth zone)

Concentration (%)

NO. Sucrose Peptone CaCl, MgSO; ZnSOs  Growth zone (cm)

1 0 0 0 0 0.02 2.51
2 1.5 0 0 0 0 2.54
3 0 1 0 0 0 2.57
4 1.5 1 0 0 0.02 4.32
5 0 0 0.01 0 0 2.84
6 1.5 0 0.01 0 0.02 3.48
7 0 1 0.01 0 0.02 3.57
8 1.5 1 0.01 0 0 3.51
9 0 0 0 0.05 0 2.64
10 1.5 0 0 0.05 0.02 3.14
11 0 1 0 0.05 0.02 3.46
12 1.5 1 0 0.05 0 3.40
13 0 0 0.01  0.05 0.02 3.99
14 1.5 0 0.01  0.05 0 2.55
15 0 1 0.01  0.05 0 3.44
16 1.5 1 0.01  0.05 0.02 4.21

X BAHMALR (Z—F4) -
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Standardized Pareto Chart for Growth zone

EIZI’ISO4 +

i

B:Peptone +

C:CaCl, +

A:Sucrose +

DMgSO4 +

Standardized effect

Bl 53 AAH P N R TRBEE - (B4AEER)

Fig. 2~ Analysis of different medium ingredients in 2> fractional factorial

experimental design. (Growth zone)
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(A 4L R AERREZLE

HEME FRBRIFOZAGRNZnSOM N A4 A K BB Z X%
Je o RAFATHFT IR FAMERQRE LR IR-IMARFEE > H
HRFREG-1IZFHRAREEZH] - BEHLER L -

BARARHRBRFREZRIRAMBREAT ZHREAAM  RELE
BGRwEk+ WREER MERENRADSGA RZFE L
B o 4K B AR 40.6 %FuZnS0,%0.012 %2 4% % & @A T4 (4
cm) © Z 4 A AR G Bk £0.8 %FuZnS0,%0.016 % i 44 £ R M 4212 -
Tk % R BIbe B G IREE 4£0.8-1.0 %2 P » ZnSO4£0.16-0.20 %2
fa
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At RRRERBRZIBERARBER - (H4%ER)
Table 10 ~ The medium ingredients and results of design with different

concentration. (Growth zone)

Concentration (%)

NO. Peptone ZnSOy Growth zone (cm)
1 0.000 0.000 3.99+0.05¢
2 0.200 0.004 3.39+0.12°
3 0.400 0.008 3.45+0.09"
4 0.600 0.012 4.34+0.23"
5 0.800 0.016 4.59+0.01*
6 1.000 0.020 4.46+0.03*°

T ANHAER -
3Xx: 1 : Means of triplicates + standard deviation.

A-D : Means followed by the same letters are not significantly

different (P <0.05).
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(35) Coniothyrium sp. CSM 4 &k # i#

FIR e dh @R E R FHE @RI ZnSOk 2 £ K F X &
WE o HFRERTERCE+] S 0R-1E =AM > BAT K TRIEE
B PRBE AT O AP OIIR0S5 BB KGR LS > 3
#%0.01 % %ZnSOsZ tbf] > 42" 2 B F3& 3t hu L4ME + o B33t A& 1
Bl S8 0 EOERER 0 AR ERLE RwEk+ — P 0 54
Coniothyrium sp. CSMA k& K89 A % & & £ %8585 (4.50 cm) »
H 3z & A tbfp] A Peptone : ZnSO4=0.5 % : 0.02 %-f2f& F T3 T R
A /m0.02 %2 ZnSO,47 88 82 0 AR A % & R > BUm 82 SUR
BT > A% 8IEAR A AZnSOL B B R Avil % 69 ZnSO4 g 3% AR,
A KBy
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Rt— > PoRRERIIBEAAARBLER - (BELK)
Table 11 ~ The medium ingredients and results of the central composite

experimental design. (Growth zone)

Concentration (%)

NO. Peptone ZnSOy Growth zone (cm)
1 0 0 2.87
2 0.5 0 3.38
3 1 0 3.97
4 0 0.01 3.45
5 0.5 0.01 4.38
6 1 0.01 3.79
7 0 0.02 2.82
8 0.5 0.02 4.50
9 1 0.02 3.90

X BAFHMALR (Z—F4) -
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H83K By 4 £ 8y ASTAGRAPHICS #8288 5 #7 » PR32 8 B4 3 5|7
(t+=> HoB s 4
Growth zone = 2.7580700 + 3.3831580xpeptone + 85.824561xZnSO4 -
2.5031580xpeptone” - 10.000000xZnSO4xpeptone - 3057.8947xZnSO,>

LRkt =% > @EFAAE P LZnSO42 — R IAFupeptone ~ ZnSO4 3
DR RBEEERE (P<005) HepxfhEi g 24 BrmER
FZ MR EAERGTH - TG R) EE08] > RFEFF£
KEFROBBEREIE WERTRRANDAELG RE AT R
MARRE > ALXEBEAFRIERGBEMEYE -

HRERERASAS AT Rk += - ST AT TR0 > A
HoRAEEE (P<0.05) > f—RIBAMXIBL = FEEKk TR
% R XX FEA1.37 - £3%£58 (residual) ¥ 2 R& & (lack
of fit)Z F{& 47.95 > R A E M (P<0.05) %5~ B sb BB EIEPT & 5
B2 = REBFABMATHE A ERNBEE > LREEREZHFIR -
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= SASH@ ML T RRERBAFZE T oM Ak (BELEFR)
Table 12~ The analysis of variance of the central composite experimental

design. (Growth zone)

Parameter DF  Standard Error  t Value Probability
Intercept 1 0.316546 8.71 0.0003**
peptone 1 1.003767 3.37 0.7896
ZnS0Oy 1 50.18836 1.71 0.0378*
peptone*peptone 1 0.892850 -2.80 0.1479
ZnSO4*peptone 1 35.52750 -0.28 0.0199%*
ZnS04*ZnS0Oy 1 2232.125 -1.37 0.2990
R*=0.8137

* 1 Significant at 5 % level

** . Significant at 1 % level
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Rt= @ ¥ SRR TRAZE T oM & - (BELEFR)
Table 13 ~ Analysis of variance of central composite experimental design.

(Growth zone)

Regression  DF Type I Sum R-Square F Value Probability
of Squares
Linear 2 1.144667 0.3379 4.53 0.0753
Quadratic 2 1.601395 0.4728 6.34 0.0425*
Crossproduct 1 0.010000 0.0030 0.08 0.7896
Total Model 5 2.756062 0.8137 1.37 0.0658
Residual
Lack of Fit 3 0.582302 0.194101 7.95 0.1137

Pure Error 2 0.048800 0.024400

Total Error 5 0.631102 0.126220

R>=0.8137

* 1 Significant at 5 % level
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B 57 7 #2 XA A SAS #k B2 i 47 £ B > #7 (Canonical analysis) » 4o
Ftw (A RFR—RBAZBKE —RF 2B HBFEN TR
Y =4.414 — 0.304Z;- 0.628Z,
HPYAHEEAERKRD > ZIAZREGIR » ZoAZnSOy o H AKX T 248
ek Bl BFARKMAE (Zi 0 Zy) =(0.300 5 0.297) - #E 4% & Rty
J& B Zpeptone =0.650 % > ZnSO4 =0.013 % » 4ok +wm (C) - ¥2STA
-GRAPHICS 5 #1531 & & » B = - i A EAR (A) A—dh @
AWM ERSEAGHLERZIEAE BURER B) 25 J4HE
HEEAZ b L& R F 2R 7T 463 & R Apeptone = 0.670 % > ZnSO,
=0.013 % » & £ ESASH AR °

Mkt B) ARBEGEHNAGE RO ERBNER S
Faotik BRFTomEREAXZBEEZN  LBARKLZHZR
BAERERERME - BRFEFARMZIBAAREET=_FH XM &R
B (4450 447 > 4.55) » FrAF 2 % Ko £4.5020.08 cm > Fo 4 F BE 5
WM 244l cmE A FRE £ R (P<0.05) 0 B sbilr st 8 £RZIR
J& =T 4% Coniothyrium sp. CSM A &k #4 -
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#otw s (A) SASERI ST & (B)F i AR HE R A 6 1E 2 8
Foa# (OFRRERRE B A R RETHAERK °
Table 14 ~ (A) The canonical analyzed table calculated by SAS. (B) Anal

-ysis of variance of central composite design for studying the

overall effects. (C)The predicted and practiced value of the

optimum concentration of medium.

(A)
Eigenvalues Peptone ZnS0y
-0.30385 -0.077421 0.996999
-0.62773 0.996999 0.077421
(B)
Factor DF Sum of Squares  Mean square F value Probability
Peptone 3 1.914685 0.638228 5.06 0.0565
ZnSO, 3 0.478952 0.159651 1.26 0.3807
©

Concentration (%)

Peptone ZnS0Oy Growth zone (cm)
Theoretical value 0.650 0.013 4.41%
Practice value 0.650 0.013 4.5010.08"*

A : Practice value are not significantly different with theoretical value

(P<0.05)

62



(A)

Estimated Hesponse Surface
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—
o
P
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peptone
(B)
Contours of Estimated Response Surface
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o
w
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[ - |

- ' ' ' ' - growth zone
L & |
06 ] — 288
C 1 — 306
L 1 — 324
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- 4 — 342
L ] — 36
02 | 1l — 378
C 1 —— 396
-06 \ 414
B ] — 432
i : : . . 2 1 o g
-1 06 -02 02

0 ; — 468
peptone

= ~ Peptone ~ ZnSO4 84 7 e # 7 Coniothyrium sp. CSM i % 4 & 36,
BzZE - (ARESEE B)%54HE
Fig. 3 ~ Effect of mycelia growth of Coniothyrium sp. CSM at various
concentrations of peptone and ZnSQOy. (A) Response Surface of

the proportion (B) Contours of the proportion
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i — % ¥4 Coniothyrium sp. CSM 43 3 A ki@ A ka4 4
Fo R A RPDA BE LRSI MELERSAE RS AGEE
ERPFHEAFRER  BAZEREALTWRABNFME - MRHHER
FIAALERAREARINEERLZE BRGUREBEABETEARR
BEF - SERRRAEREAZRABERN I RHREAEIRBEER R
HA30cmFARAELHLS5cm WwE MW o

B AT 1l R ER P 4F %o Coniothyrium sp. CSM B 3p 4] 7% & 4 B Z AE
71 BRI R R AR B BRR  HIrARE R B AR LA
S RNKHWE (G0 2007) - Bsb@dHEREALERE - KR
 S. aureus 3P AR S - A PDA g A kI H A RiE > » 84
Coniothyrium sp. CSM ¥t &t K14 2B > 132/ ¥ S. aureus 23 @A 51 >
ikt & o

HERTALEZRALLERRITEWRAE I T RBEZRIA BE
EEAERBRATHAANNAR (041 cm) > o3 HZ RN Aenk
A LMW Ao AR 040cm) Foia% £ 2 - R AEREE RITh
ARETRAXRABELA R THARREAWE ARG 2L
ER MR RE A > SRR T AR E S aureus H A E &
Wik AR -
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W ~ Coniothyrium sp. CSM3t £t R A KHEN o (ARt a4
LB REEALL
Fig. 4 ~ Mycelia growth of Coniothyrium sp. CSM that incubated for 7

days. (A) on basal medium (B) on optimum medium
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%+ & ~ Coniothyrium sp. CSM3t {7 PDAfn ik i@ & K3z K K 2 Hp
RRABE -
Table 15 ~ Effect of PDA and optimization of growthful medium on inhib

-ition zone by Coniothyrium sp.CSM incubated for 7 days.

Media

PDA Optlmurr'l medium
of mycelia growth

Inhibition zone (cm)’ 0.40+0.04* 0.41+0.02*

3%x: 1 : Means of triplicates + standard deviation.

A : Means followed by the same letters are not significantly different

(P<0.05).
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= AWAYME 2 REB AL AR R

Rl A RIERRART &K E EWHS. aureus KA 8 24t - Bt
UAPDAM # B i 38 B AR ATt sy Z 4R3I S5tk 2 3B R B fE
CEUEE R R €
(=) RE#BRZE

AR T R B 5 R $ Coniothyrium sp. CSMH i A8 1 8 & > P
AR REZ A RPDAY » 38k £ Rk - A LB AR BATE R
iR ABBTIPRABR » &Rk 5 o BIEBETAIHS. aureusFy
o N RMEF RAET EABROGIPEAR (0.5cm) HHFLEREGR
ETF%hirslmBigs 28 (P<0.05) » 7ok ¥4E Coniothyrium sp.
CSMKXHEMEMRE - HdRFIBHEN AR LRG0 5 FH
BB ERBAESRETAABENE wig AR
ed EHABREOHEL GHEwIARD -
(2R A RRBE

A T AN AR M RRA B AR RS A PDALR > #4E Conioth
-yrium sp. CSM3z %t X B BRIz H A R 4T S. aureusz Hp i 37 )
R BRWwEKT £ -

R RGN EHA RN ENELBERABEROTE > 2
1.0 % =& @Bk (peptone)fh 2 SR ¥S. aureus & % 893 A 3% = 1£
(0.5cm) > Fodrhlsa B A B % £ £ (P<0.05) - B8 X IR R &% FUR
g A e) E A 0 B F A ho &% UORR M AE Coniothyrium sp.
CSMAEA KX BIrH BB > BEEAWRAMYE - HimBEE R4
HBAEEREAE R EEWHAERARATE - Bkl %a) & M A
Coniothyrium sp. CSMALHp#S. aureust5 154532 K AR 2 SURGYEE -

-
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k+ 7~ RE BB Coniothyrium sp. CSMAPDA L3t 4 t R A HA SN H KB ZINABBE -
Table 16 ~ Effect of different carbon source on inhibition zone of Staphylococcus aureus by Coniothyrium sp. CSM on PDA

incubated for 7 days.

Tested pathogenic bacteria species Staphylococcus aureus

Inhibition zone (cm)’

Carbon source ~ Glucose Fructose Galactose Maltose Sucrose Lactose Mannose Glycerol Control

Concentration

0.5% 0.2620.05"5™  0.4420.04°PEF 0.3120.021KM () 3140.01HVKEM 0 5440.08%8  0.38+0.01°FF 0.4620.065PE  0.2440.04"™  0.25+0.01’KM

1.0% 0.30+0.04"KM 0 4740.065P 0.36+0.055FH 0.3740.04PEFCH 0. 5240.06%5C  0.26+0.02"™  0.42+0.07°PEFC 0.2440.055M

1.5% 0.35+0.065CHYK 0 4740.025P 0.2120.05MY  0.2720.05"5"M  0.5740.03%  0.3120.05"KM 0. 2940.01HYKLM () 540,05 KM

3.0% 0.3420.05"HYKL 0 4640.015°P 0.1320.01Y 0.2620.04"K™  0.45+0.083°PF 0.32+0.08"%L  0.2620.01""M  0.21+0.02MN

3%:1 : Means of triplicates + standard deviation.

A-N : Means followed by the same letters are not significantly different (P <0.05).

68



%+t -~ RE fR¥ Coniothyrium sp. CSM#®PDA L 32 % t R4 HA ST H HHAZIWRABRLE -
Table 17~Effect of different nitrogen source on inhibition zone of Staphylococcus aureus by Coniothyrium sp. CSM on PDA

incubated for 7 days.

Tested pathogenic bacteria species Staphylococcus aureus

Inhibition zone (cm)’

Nitrogen source Yeast extract  Malt extract Tryptone Peptone Urea (NH,4),HPO, Control
Concentration
0.5% 0.00£0.00"  0.18+0.02°  0.21+0.03"  0.51+0.06°>  0.00+0.00"  0.00£0.00"  0.32+0.02°"
1.0% 0.00£0.00"  0.37+0.04°°  0.21+0.04™  0.62+0.05*  0.00+0.00"  0.00+0.00"
1.5% 0.00£0.00"  0.41+0.02°  0.00£0.00"  0.47+0.07°  0.00+0.00"  0.00+0.00"
3.0% 0.00£0.00"  0.26+0.03""  0.00+0.00"  0.34+0.06°  0.00+0.00"  0.00+0.00"

3%:1 : Means of triplicates + standard deviation.

A-H : Means followed by the same letters are not significantly different (P <0.05).
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(Z)EMBHEYTE

WRAMEEN > FIARREIRE BT EHS. aureusty 3 B RE
NOEETRE » pAidB I o S, aureusty3pH1 /1 7 @ 0 R RIF A
BAE113ER5% (0.90 cm) (k+ ) UNaNOy Rk 2 > 2% £

MERYGERETREER AV E SR ERELE - TR R
B RRERA LA FZREORLEE M & HBEBR - ZnSO, 3 &
HNASERAHEQBEE 2N 0H]S. aureusi® M3k % iE {9 R B8
ZoBTWAMETREAAE R R AR o b L& RAEMHS. aureus
T o EIENaNOEL A5 R A R ~ BURAZ GIREITI o B 735
3% 3t 2R 4E 2t Coniothyrium sp. CSMHp#H1S. aureusz 3% % 3k & i1t 48 A%

e
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N\~ BE T FE @R Coniothyrium sp. CSMitp i 38 % Plackett

-Burmanz B 3% 3t ©

Table 18 ~ Plackett-Burman experimental design for screening suitable

trace element ingredients to inhibition zone of Coniothyrium

sp.CSM.

Concent ration :

(%)

Inhibition

NO. C&Clz CUSO4 FGSO4 KCl1 MgSO4 NaNO3 ZHSO4 zone (Cl’l’l)

— o 0 0N R W N =

[\ T\ I O I N0 R e e e e
W N = O 0 00 39 O Lt & WD

24

0.01
0.01
0
0.01
0.01
0.01

0.01
0.01
0.01
0
0.01
0.01

0
0.002
0.002

0
0.002
0.002
0.002

0.002
0.002
0.002
0
0.002

0.001
0
0.001
0.001
0
0.001
0.001
0.001

oogooooo

0.001

o O

0
0.001
0.001
0.001
0.001

0
0.05
0
0.05
0.05
0
0.05
0.05
0.05

0.05
0.05
0.05

0

0
0
0
0.2
0
0.2
0.2
0
0.2
0.2
0.2
0
0.2
0.2
0.2
0
0.2
0
0
0.2
0
0
0
0.2

0.02
0
0

0.35
0.21
0.45
0.66
0.24
0.49
0.84
0.36
0.68
0.87
0.90
0.26
0.55
0.58
0.60
0.51
0.73
0.40
0.21
0.50
0.15
0.28
0.34
0.72

X

mEBEMAELR (—E#)-
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Standardized Pareto Chart for Inhibition zone

F:NaNO; v s

Acacl, | [ - ol

G:ZnS0O, +
B:CuSOq,

]
E:MgSO, | || +
]
|
0

D:KCl
C:FeSO,

Standardized effect

B~ B E U E HPlackett-BurmaniXEa & 2 ot o (H4 %
B R EA XA R)
Fig. 5 ~ Affects of different trace element ingredients in Plackett-Burman

experimental design. (Inhibition zone of Staphylococcus aureus)
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(w)~ WpHlew B HRAME B RAMstammrs L

#& &g Plackett-Burman 3 5% 3% 345 v % /nNaN O3 7] 4% Coniothyrium
sp. CSM#p 4] &3 &) 5 K A #1427 © B sb ANaNOz B &5 IR A A
B AR AEGREATY SR TR - B ERFERILAHA
-1 KBt R E R R+ A -

ERBETRAGWERABSRERE 0.83cm)  HioHEa
(% 15%3XBR)48 LE3% A £90.5 cm © 48 $k 38 547 > Pareto Chart# R 4o [
NeBB PO BRTFEAERBE > & ERNaNO; 258 %%
Je o =R TELZEEFETRLXS:
Inhibition zone of S. aureus = 0.59 + 0.0175x Sucrose + 0.135x Peptone

+ 0.095x NaNOs;

A Z BRI RS 935K E P > & G IRFNaNOs1F & s o

WPDAY &R F > A RELE -

73



S

R wmAAERm X2y BF R - (WERRNHK
240 A 5)
Table 19 ~ 2*" fractional factorial experimental design for screening

suitable medium ingredients. (Inhibition zone of Staphylo

-coccus aureus)

Concentration (%)

NO. Sucrose Peptone NaNO; Inhibition zone (cm)
1 0 0 0 0.27
2 1.5 0 0 0.35
3 0 1 0 0.66
4 1.5 1 0 0.70
5 0 0 0.2 0.65
6 1.5 0 0.2 0.55
7 0 1 0.2 0.71
8 1.5 1 0.2 0.83

o BAHMALR (Z—F4) -
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Standardized Pareto Chart for Inhibition zone

= +
B:Peptone + _
CIN&NO3 +
A:Sucrose +
0 1 2 3 4 5

Standardized effect

Ao ERARHYH SR TRBHER o HEFHHKEZ
%)
Fig. 6~ Analysis of different medium ingredients in 2°"' fractional factorial

experimental design. (Inhibition zone of Staphylococcus aureus)
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()~ HlemHARAXRAELRERE
AR B 84 ROIR SRR 7 0 DAAT ML SR BR Y IR B S0 B By 4R
o AERCK B-1E2HRABREE+] - MRAMERTUEREF
BB FoRERI  Hl h L 2R (H09cm) 2R E D] F
+ AR SLBFAP B 46 PR3 1w R B 8945 71 (0.7 cm) > 4ok =+ - B 3b4F
FREEHIBALRACEREDOMG mMa MR ERE LR
PHOABARSHRALASA N LESBE 2R TLE —RARH
MBS RMEREREMERBREHRENBE M _RR &Y
HEAAMERASGAERMEREGMMME - Rt L EZH AR KR
B AR TR AIREEA£0-0.5 % > NaNOsE & £0-0.1 %= > i
A4 B Bk st AT IR A o
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Aot RARERRZIBARERNLER - HeFHHREZW
%)
Table 20 ~ The medium ingredients and results of design with different

concentration. (Inhibition zone of Staphylococcus aureus)

Concentration (%)

NO. Peptone NaNO; Inhibition zone (cm)
1 0.00 0.00 0.43+0.07¢
2 0.25 0.05 0.98+0.07*
3 0.50 0.10 0.92+0.06"
4 0.75 0.15 0.90+0.03"
5 1.00 0.20 0.69+0.05"

T ANMAER -
3%: 1 : Means of triplicates + standard deviation.

A-C : Means followed by the same letters are not significantly

different (P <0.05).
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()~ EpHle&® B HRE M E 2355 Kkt

FEATH B9 B B P B 42 UK G B A NaNOs #1235 B T » #7 ¥ 3% /o
1S, aureusZ AR HH o A AT Z PSR ARG 0 H3 R AR EATR
e BE (20060) ZEHUEHAMGH  RBAE - BT H A vk
BRESTEMEAFREWERMAE R T HBE S - HBRXT > UK
R AEENEEZEEZRN T MARBRARNRARGFMEZEEZRH
FooTRRAENRMERR LY LR -

& BRRAvNaNO i & A 2 KX B &R > EHRILA+]1 0
B-1° 2005 %BE iRz ¥ S B3 R0.5 % &tk » A NaNO3;2 0.1 %
AP o 2h3 0.1 DBt o EERZIFARERwE=—F— -
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Aot PuRRRBRZIBELAEARALER - (HLFHEHKEAX
Hp 1A )
Table 21 ~ The medium ingredients and results of the central composite

experimental design. (Inhibition zone of Staphylococcus

aureus)

Concentration (%)

NO. Peptone NaNO; Inhibition zone (cm)
1 0 0 0.40
2 0.5 0 0.95
3 1 0 0.77
4 0 0.1 0.87
5 0.5 0.1 1.01
6 1 0.1 0.85
7 0 0.2 0.80
8 0.5 0.2 1.08
9 1 0.2 0.84

i BAHMALR (Z—F4) -
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AFERBARB A > TR ETELS:

Inhibition zone = 0.477917 + 1.237500 x peptone + 3.420833 xNaNO; -
0.940000 x peptone”- 1.675000 x NaNO; x peptone
- 8.000000 xNaNO;’

BRAAEORZ_KRACTEL ABEVE ERFLHNRILATS

g RPN REETFAN b aReREER > EREAH X EMF

Fl 3t L3 i A AE 1 o & & G AIRFoNaNO #0741, aureus 2 #p i 3%

ME RS BRERESLE > wE L - FoB PRERAERLELS

peptone = 0.526 % > NaNO; =0.145 % -

Aot oM EREABEZEFABANANO;—RA (P<
0.05) > fmpeptonex —=RIA K —RIA L AHiEEEME (P<0.01) - 2Fm R
TRRZEREBEENE  HBETHREA TR EIIFERZTRE AF
peptone =K IR BB FHF] > B AMAGHMA R 50.89 £Ti®
BIRAAMERRUBBELRARER -OINE T =ZFE T o T
4o > B XBREBEZER (P<0.05) f2—RkBARXIARRA

ki NS ¥ e
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(A)

Estimated Hes pons & Surface

k]
=
=)
Fl
—_
=]
L=
)
i
1=
0.6
MaMO3
(B)
Confours of Es imated Response Surface
1T R R Ak Coam g T Inhibitor zone
[ \ \ ] — o4y
ne |- g — 055
2 + 1 — 063
B 4 — 071
L] 0.2 —
o] - 4 — 078
G g \ ] — 0s7
P | - S \"\ B 7] — 085
:\\\ \\ By T 3 1 — 102
06 [~ Moo "3 ¥ - 1.11
[ T T ] — 113
% Tog | e o 1 5
-1 1 o L -\. |\-‘ .-H- L 1 -.H-\-. ' 1 L L |--l. ' /_ e
[ s 3 & — 3
-1 -0.86 0.2 0.2 0.6 1
Feptone

+ ~ Peptone ~ NaNO3#4 7 v ¥ 7> Coniothyrium sp. CSM 7 i 48 /1 2
BHE - (ARESTE (B)%ZH4HE
Fig. 7 ~ Effect of antibacterial of Coniothyrium sp. CSM at various
concentrations of peptone and NaNOjs. (A) Response Surface of

the proportion (B) Contours of the proportion
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R+ SASHEa Ak FoRARRI ST oM A o (HeF
AEKAZIMER)
Table 22~ The analysis of variance of the central composite experimental

design. (Inhibition zone of Staphylococcus aureus)

Parameter DF  Standard Error  t Value  Probability
Intercept 1 0.079069 6.04 0.0018**
peptone 1 0.250729 4.94 0.0043**
NaNO; 1 1.253646 2.73 0.0413*

peptone*peptone 1 0.223023 -4.21 0.0084 **

NaNOs*peptone 1 0.887435 -1.89 0.1177

NaNO;*NaNO; 1 5.575587 -1.43 0.2108
R’ = 0.8863

* 1 Significant at 5 % level

** . Significant at 1 % level
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Rot= @R T ORRERFTRAZE T itk - (Hexw
AEKAZIMER)
Table 23 ~ Analysis of variance of central composite experimental design.

(Inhibition zone of Staphylococcus aureus)

Regression  DF Type I Sum R-Square F Value Probability
of Squares
Linear 2 0.083367 0.2408 5.29 0.0583

Quadratic 2 0.195414 0.5644 12.41 0.0115%

Crossproduct 1 0.028056 0.081 3.56 0.1177
Total Model 5 0.306837 0.8863 7.79 0.0209%*
Residual

Lack of Fit 3 0.039327 0.013109  524.36 0.0019%**

Pure Error 2 0.00005 0.000025

Total Error 5 0.039377 0.007875

R’ = 0.8863
* 1 Significant at 5 % level

** . Significant at 1 % level
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W15 2 ) 8% A2 XA A SAS#k B2 1 47 £ B 47 (Canonical
analysis) » &Rk —+w (A) HFR—RBLZF R T LA #HK
FER] T A2 X
Y = 1.070 — 0.069Z;- 0.246Z,

EYYABIMRAR > Z1AKAR > Z,ANaNO; - ER|F X P AEDS
Ba RTABYRZZEAEREGEKEGIL S eEBET
> Rt Ed @iy £2AEmKME (Z) 0 Z)=(0.0320.598) - #FH

1% & Ay ¥ B E Apeptone = 0.516 % > NaNO; =0.160 % > 4n &k —+
g (C) ¥ STAGRAPHICS 4-#7 & R peptone = 0.526 % * NaNO3 = 0.145
Touk- %y £ B o

MmAexk—+m B) AMEGHEN A4 L ROEBENERZ
G oAk Bk T T 4NaNOs R fE A 2 88 % M > {2peptone B 4 73
EM > RLERARRO A AT EN wEEZHR2— » MNaNO;
AIERE EBEIEAAREEAHwE ZEZ A  RBRKLBRIFETAAZ
BAEAREERT=ZEHLRHK (1.0451.03°1.00 ) FriF2HpH3R 41.02
cm Fo B TR HFAR21.07TcmB A BEE LR (P<0.05) #ugb%
RRZ IR MBI 83 & A DR AE Coniothyrium sp. CSMAX 3t ¥ 41 S.

aureusZ. g o
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H=+w -~ (A)SASIEER| 57k (B) P ikt ¥ RASFER &
Foa# (OFRRIMRERIp AR REB AR AR
Table 24 ~ (A) The canonical analyzed table calculated by SAS. (B) Anal

-ysis of variance of central composite design for studying the
overall effects. (C)The predicted and practiced inhibition

zone of the optimum concentration of medium.

(A)

Eigenvalues Peptone NaNO;
-0.069410 -0.245167 0.969481
-0.245590 0.969481 0.245167

(B)

Factor DF Sum of Squares = Mean square F value Probability

Peptone 3 0.193310 0.064437 8.18 0.0225*

NaNO; 3 0.102286 0.034095 4.33 0.0742

* 1 Significant at 5 % level

©
Tested pathogenic bacteria species Staphylococcus aureus
Concentration (%)
Peptone NaNO; Inhibitor zone (cm)
Theoretical value 0.516 0.160 1.07%
Practice value 0.516 0.160 1.02+0.02%

A : Practice value are not significantly different with theoretical value
(P<0.05)
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LAAE & & B S HpH)S. aureusiEPEY) 6 B B 3L AR EAT R 0 &2
4% Coniothyrium sp. CSM+t X 1% 3 Bz £ K > #ife At A APDA L
% Coniothyrium sp. CSM3EZ &4t » 3t #| A Ampicillinfk & ¥ 82 42 >
R4 E A (A-R)  ARBAILAE F R E R E HF % R B 6930 5] 8RR #
8 Coniothyrium sp. CSMZ_ B4 8 th#p B R (Ao Fdék—) o

& F 887 48 Fott 3 & K P 3 & 2 Coniothyrium sp. CSM# 7R ] 3%
ABET B0 CAR23 C)irAk N AR £E (BN\FCHD)» HHS.
aureus¥p #3255 £ £0.58 cmAu0.4 cm -~ 4 3] $14# B Ampicillin H#p
MR g (B N\ FEFF) 84 H 80k 4 A Ampicillin 5.85 pg/mLA&
9.29 ng/mL - 48 kbt 235 R AL RERE TG0 CA23 0Ok
1% Coniothyrium sp. CSM¥S. aureus¥p @ 332 % 41.08 cm#Fv 1.0 cm
(B N\ ¥ AfB) » B3 F 4 & Ampicillin 19.71pg/mL & 16.96 ng/mL - H
PG ER AT 3SR ARIT D2.95 2 W H1S. aureusZ Hp & 71 - F i L E 38
F 5 R 3% foConiothyrium sp. CSM— X Rz & & -
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A\ ~ Coniothyrium sp. CSM 32 5 t R A H A2 S A HAZWHAEK
e (A RN 30 Cx il AERL  Bin 23 Cxiad
AL Camin 30 CxAMEAER D3EAEMN23 Cx
FEegrz g A 5 E: Ampicillin 10 pg/mL ; F:Ampicillin 8 ug/mL - )

Fig. 8 ~ Inhibition zones of Coniothyrium sp. CSM extracts for Staphyl

-ococcus aureus which incubated for 7 days. (A: on optimum

medium with 30 °C ; B: om optimum medium with 23 °C ; C:
on basal medium with 30 °‘C ; D: on basal medium with 23 C ;

E: Ampicillin 10 pg/mL ; F:Ampicillin 8 pg/mL - )

87



R AR AR R

KRB B E RE AR Coniothyrium sp. CSM 7> ik fE 32 A& 05 2 R34t &
M BRI R e M G 2007) 0 AR — A mIERME 0 A
B 50 EAT T 5 By AR

(—) Coniothyrium sp. CSM /X 3t #) Z_ 4= it 3 A% M

# Coniothyrium sp. CSM # M broth ¥ #47#£ It &K 5 K » 1%
HRA LB T BS B BRI BRATAR 2 IR A 0 100 mL 2 32 &R 4 7T 434 R
4 mg o 4 mg a2 By B EH 1 mL 4§ DMSO # A4 & 0 8
FE1% ¥ BH % 4m B AS49 Fo BT % e B Huh7 4T 1R RRE R - &
ZawE A o EEY 3 pg/mL Hi A549 B A BABAM IR > ki
24 [\ ta R EERTEZE 600 % > 8] 48 AR AR 0 mil
GFERNE 132 % #HFEH SRR A BRMBA - B 3 1S HFE I
1% 24 INEEGERZ TS5 % 48 N e E R R R 153 % A
BREB R EHEE 102484 24 a7 78 24 99.4 D& FHo 4t
BaAaRE > mP| 48 NI X n T E R A 75.8 % o B ARIRE AR
su B IE R M AR e e A K 0 T B R AR SR T B4R 48 V)N B R A AT
] o

$#% Huh7 > 1 pg/mL # & v 4% 24 /6% > 3T #3 25| Huh7 4aff
GEFEHS92 % B3ZHEN 0 EHBeRFEEN»H 5692 %
B 98.3 %o 48 /N0FIE AR 1 ug/mL Ttafo 75544 9.8 %
3ERI0EHE@BGFERTRTHRE 17.1 %fv 74.8% - Huh7 # 3£ B
W B BURR AR B B A AS49 o ke 3B ¥ AS49 7 24 SN BF . 1Cso 441
4B 3.54 pg/mL > £ 48 /) N&F ICso 494 1.12 pg/mL - ¥ Huh7 » @ 4
24 NBE 2 ICso Hp 4] % % 1.14 pg/mL M 48 /85 ICso B] 2 0.36 pg/mL o
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(A) 80 |

O0 pg'ml
70 | B0.3 pgml
—[ B1pgml
. 60 | l 03 pg'ml
= 30 .
£ 40
= 30
20 R i o
.:.:I:.: : : :
i e BRI
0 i I
24 48
Incubation time (h)
(B)
60
O0 pg/ml
= B0.1 pgml
30
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o —_— 01 pg'ml
— 40 T
= I
= -
= 30 \T\
=
=20
= i S N
\ E *
i *
10 = .
i maa
ar| \:;:;:;: NN ]
24 48

Incubation time (h)
* . Significant (P<0.05) - ** : Significant (P<0.01) o
% ¢ Significant (P <0.001) o

. ~ Coniothyrium sp. CSM 8 2 BU 7 7 [5) I & ¥ %m B 3 1 7R
K o (A)Bh % 4m i AS49 (B)AT % 4= Bz Huh7
Fig. 9 ~ The cytotoxic assay of crude extracts with different concentration

of Coniothyrium sp. CSM. (A) A549 (B) Huh7
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A BB ¥ AS49 B Huh7 tmpo AV AR5 A o % > ol + - {7
A549 X5 ¥ 0 3 pg/mL 2 RExbm g S A B e kK BB ERD 0 M
248 B R AR B EREMRENIEAm o @M 1 pg/mL
A AEER - M 0.3 ng/ml i db R m A A8 3 S o % 238 R A6
¥ AHm b o FTHR B F AR X e B b e R Rt JE b
afn B 5 A IR E B EALRBE M BT R PFEER o ¥ Huh7 A2 4 1
pg/mL Fv 0.3 pg/mL 4% & A putk > f2 24 /N Erém R A AR 2L 2 fm KK
2] 48 /NEFR| 2B HGK B3 B AR o f 0.1 png/mL 4% &b R & 84
PR R e B A RE B %% > (e a3t B I A dp bl R o
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+ (A) ~ Coniothyrium sp. CSM 38 3 B4 ju N AS549 Fiti g 4 fits, 24 B 48 /NoF Z b B B RE ) o

Fig. 10 (A) ~ The A549 cell morphologies of crude extracts of Coniothyrium sp. CSM for 24 and 48 hours.
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+ (B) ~ Coniothyrium sp. CSM Z_#a 32 B4 ju N Huh7 AT 7% 4 i 24 R 48 /NBF X tm B RV RE ] o

Fig. 10 (B) ~ The Huh7 cell morphologies of crude extracts of Coniothyrium sp. CSM for 24 and 48 hours.
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()& EMEYE 2 HPLC 48k

HA B 4 mg B IEN T EE 2§ 4T HPLC 447 » RE K EH
WE nEEd R o & HPLC 54 0 A =B B > B+ — ° & 547 B
¥ > 14 = {8 & &k Fraction 1(7-9 min) ~ Fraction 2 (9-14 min) ~ Fraction
3 (15-16 min){E 5] e & Hiv 3% 0% - 4 H R 30 by 12 B 57> DMSO + i
— ST F R R H a2 FHME R IREE IR T -

Rt R 48 d 100 mL 23 Bk F RT3 44 mg sy X Ry i
Bx 12ml F &8 & mAaFREIRR > &8 HPLC 5 B E X R
REFfErpr b2  F-1 44 05mg> fm F-2 4% 14mg > F-3
#) % 0.5 mge & L& R RIB KI5 2 W T At A HPLC 7 bR e
TARAASHEBZEY BERRAE—F KB = AR LH ol
ATEMERR -

F=ABE R (F-1~F2-F3) g @z iksgnian
DMSO i 47 4a B 838 45 4o B -+ = $% A549 & Huh7> 3 pg/mL
0 F-1 ihots 24 R 48 N of > Hm oz i3 2% 37 90 % 5 #:8] F-1
TTHEAR B H]E ta i 2 JE M o 42 F-2 3B ¥ i Av 3 ng/mL &R IE A549 >
24 NBEAE tm AR E RS R 63.8% > Wy 48 NBE B EFE 20.87 %5 i |
pg/mL 7 24 S NB5i4 tm B A E R R R 67.4 %o T 48 N0E ML tm BB AR B
% 87.6 % » H£B) F-2 #h sh EAKRR L T Ao 8 48 1% M 7k A 283 H ba B A
& M 0.3 pg/mL 1% H % i € R B4 o 324540 F-2 #7 A549
J£ 24 B 48 NoF 2 ICso 51 % 2 4.13 pg/mL & 2.05 pg/mL -

0.3 pg/mL % F-3 K32 A549 24 /| \654% ta 7775 R 5 % 48.9 % >
M 48 NEEE FHEZE 21.9 % 5 2 0.1 pg/ml Fxfo F# 24 /)N054% tm B 15
ERUGE T46 % A8 INEEEEE 22.5 % > & 0.03 ng/mL 7w F#>
24 NOE B m R ER B O12% M A8 NIRRT AR 40.7 % 0 IRIEE
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Z P34 &N RS TRAH N @B EA F&ME - 454 F-3 #
A549 f£ 24 B 48 /852 1Cso 4 %] 4 % 0.29 pg/mL & 0.02 pg/mL -

F-2 #0 F-3 ¥} Huh7 893X s 40 AS49 4af > Ba2 £ 2 (P
<0.05)°F-2 $A 3 pg/mL s F# 24 0544 b o 1575 RS 43.5 % >
M 48 BB S E 16.9 %> LA 1 pg/mL FsAn F 7 24 /N054% tm f 77 75 %
% 632 %> W 48 NEF B ZE 29.1 % > Fudtph] AS49 8Lk F-2 #3p 4]
Huh7 & &A%k - m#HEL 0.3 ng/mL 7 ho T 24 /N8548 ta o 17 78 &
% 85.2 %> M 48 /NBE B 86.3 %0 ¥ 4m B TR B Hl sk R o H # 7 Huh?
F£ 24 R A8 /82 ICs 55 %] 89 2 2.42 pg/mL & 1.16 pg/mL -

F-3 42 0.03 pg/mL #s ho T4 24 /N5 44 tm B 1208 R 8 2 62.7 %
M 48 NBFEEE 20.0 % 0 22 0.01 pg/mL F Ao T A 24 /) 0544 4m B AT
ERBEEO646%  MAS NEFEEFE 248 % 0 REBIE EE (P<
0.01) » 32 0.003 pg/mL Fxhn F# 24 [Ne5i4 ta o le 52 5 942 % >
48 /N85 2 60.3 % o ¥ Huh7 £ 24 B 48 /No5 2 ICso 4% £ & 0.04
pug/mL & 0.002 ug/mL - 3%/ % ta fe 48 82 F » Coniothyrium sp. CSM
Z AR B E 0 B AT e Bk R B R o
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Fig. 11 ~ The HPLC analysis of Coniothyrium sp. CSM ethyl acetate

extracts that incubated in liquid culture for five days.

95



(1) 00 pg'ml
[ BE0.3 pg/ml
01 pgml
03 pg'ml

(=9
=
i
_'
FH

Cell numbers (x10%)
Hi

[
=
e

HH

o LN N\

Incubation time (h)

(2)
60 r a0 pgml

E0.3 pgml
30+ C1 pgml
O3 pgml

—H
_|

HH
HH

° =

30 ¢

Cell numbers (x 104

10 |

;s .

24 48

Incubation time (h)
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Fig. 12 (A) ~ The cytotoxic assay for HPLC product of Fraction 1 of
Coniothyrium sp. CSM ethyl acetate extracts. (1)A549 (2)
Huh?7
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+= (B) ~ Coniothyrium sp. CSM T 7 &5 3% B4 4& HPLC 58 &
4 Fraction 2 Z 4m fig 3 M A]3X (1)A549 (2) Huh 7 -
Fig. 12 (B) ~ The cytotoxic assay for HPLC product of Fraction 2 of

Coniothyrium sp. CSM ethyl acetate extracts. (1)A549 (2)
Huh7
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+= (C) ~ Coniothyrium sp. CSM T & 7, &5 3 B4 4& HPLC 43k &
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Fig. 12 (C) ~ The cytotoxic assay for HPLC product of Fraction 3 of

Coniothyrium sp. CSM ethyl acetate extracts. (1)A549 (2)
Huh7
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(=) Coniothyrium sp. CSM it 32 % 2 38 35 ) 7 % &
RAEIE R NEBERSAINHE @B A RORED (L 2007) 4
FREEIE Y E KR EEAEY > BATT 7135 -
(1) 25EEAFF
A4 FR3E % Coniothyrium sp. CSM » 32405 242 4 14 X » fi b
kB P -pHE b - EMRERABREESZYIL > &R
+= - AR 28 RAHMA KI > B4R 9 Rk

=

B

TG A4 EZ kS - AhR pHAMERABHE m T
M TTHER By AREESA A A BRI Y o B BR 0 BAEEH pH

THEAETAMA - A ED 14 REGRFHAE > 2RhE 6 R IL R
Wby IR A S R BAAR B - LB E AR S RAZR L SALRP AR 4
Z 1% 3R ML A LTIk 8 0 B SbAE 2 AR RERAR 3R R 38 R AR AR B
BABEBEEAS X -
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Residual sugar (mg/ml)

—%— Cell dry weight (g/L)
—%— pH value

—8— Residual sugar (mg/ml)
—A— Fraction 3 (mg/L)
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+ = ~ AR ¥ &ZE M Coniothyrium sp. CSM # #43, % ~ %4 % ~ pH
BB E Wikl 2 4L
Fig. 13 ~ Changes of cell dry weight ~ residual sugar ~ pH value and

concentration of products by Coniothyrium sp. CSM during

incubation in shake flask culture.
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Q) BREHRERAEZYE

£ REBE Tk iess %k Coniothyrium sp. CSM > 4 R4k —+
Ao AR ABRERAGLELEBELE  NBHA2 CTFREA
A BAEE R - THAEAWEBE T Coniothyrium sp. CSM 4 & &
HANBRAEREMERERBY T RE LA4BLEEL 65l &
Wik EE 0118 - BB E R L RBI B RBEETHE (P<0.05) >
£ 35 CHrfEAZE 0.003 - HERPE B AR/ EE > LB ETHK

30 CEARBEMARRAEMN TN > MK EANA 25 C T
X ABAEKEHEARMARR FR% HREREBEAFAAE
FZER (150rpm) A4 ELET I mEE RKHBE

\
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R =+ &~ B E ML K Z Coniothyrium sp. CSM & 43 E & & ¥
REZBE
Table 25 ~ Effect of temperature on cell dry weight and product

concentration by Coniothyrium sp. CSM.

Temperature Cell dry weight (g/L)'  Final pH'  Fraction 3 (mg/L)’

20°C 5.19+0.22* 6.60+0.06" 2.42+0.29"
25C 6.54+1.07* 5.95+0.17° 3.25+0.11%
30°C 5.59+0.71* 6.41+0.16"" 0.93+0.24°
35C 4.55+0.45% 6.40+0.074" 0.26+0.11°

i BRAEEMAS R
3%x: 1 : Means of triplicates + standard deviation.

A-C : Means followed by the same letters in the same column are not

significantly different (P <0.05).
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(3) Aeds pHEHR LB HEZHE

BhAzAed pHEZEMAMRB - B L RAEREEEN - A
#32 % % 4 HCl #v NaOH 2R %4246 pH 14 % 4-10 # 5 RBr 4 > Ak
Pz pHEM A HBE (pH="7.56) 4 %4k =+ - B~ 1% pH
B ABARE pH=4 A4 B L RERUHANBELAY - &
pH=10 5824 R 2R ELFRK - pH A 59 Mt R4 3 F oA
% £F (P<0.05) - Z¥REM% pH A& LS M3 > 124 HPLC
B P 3R pH = 10 B = A B R AR E S T Bk % =A%
ZREAMBRTR > SEBHRET S pHMEZEANREE v 2
H 4R R B o ¥ BB 40 A48 S0P R 3 Ao A B

oS AR FER pH=10 Z E M r i R &4 AdaY
KELZ BB E M K o Bt RS pH E4E B3I RS T F B &
RAERFRBIpHI MDY EME R T HEZBIRZE LR 2
Foho th —BIBAIEAD » HAB IR B A R AER -
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& =% ~ Aeds pH A HH £ 38 K X Coniothyrium sp. CSM i #4430 &

REMBEZZE -

Table 26 ~ Effect of initial pH value on cell dry weight and product

concentration by Coniothyrium sp. CSM.

Initial pH  Cell dry weight (g/L)l Final le Fraction 3 (mg/L)]
4 4.12+0.60° 4.13+0.17° 0.01+0.00°
5 6.39+0.46"" 4.72+0.27° 0.06+0.00°
6 5.86+0.54"" 4.70+0.14° 0.23+0.03°
7 6.32+0.31"" 5.00£0.19°°  2.85+0.17°
8 6.39+0.28"" 6.36+0.06" 1.35+0.07¢
9 7.80+1.79* 6.12+0.09" 1.2420.13€
10 7.46%1.47% 8.09+0.13" 1.2940.15¢
Control 6.02+0.00"" 5.37+0.23¢ 3.71+0.33"

I AN AS R o
3t :Control & kFEz Aotsn ik > s pH@E A 7.56

3%x: 1 : Means of triplicates + standard deviation.

A-E : Means followed by the same letters in the same column are not

significantly different (P <0.05).



4) BRHREREZLE

Ui EMEf =S (FimE R 4 %) MABRKRZHIR > R
BERGAEADEEE BRBRERwE Tt - BTREHBHE - R4
RS AR E LB 8 E > MBS R B £ o & R [E B3
REF A AREEEAE L BENME X BERR MR G
R TIBBRAR BB EE R (P<0.05) HE&ERABH4E
R E A o B3t RR K& pHEABRE » UA3LEE A5 RZ K& pH AR
fy o A Ef A B EZ R > TRREEFAIE S B4R
By AR ML B YRS % pHE LA -
S) RRHRERAZIBE

& RE ¥z & Coniothyrium sp. CSM A7 A Z M broth » €474 Casein
#o Soybean meal » B ybfEHim 1 DRIFRN A AL - Rp P A wiE
RERBRT A Rk =+ o

X Bk Cho % A (2002) 45 - iR AE 38 % B 1 05 A BE B L B4 Ao
EOMREARARBREKIRTRERFZIAS4BAE R AU TEHER
Bl Z A # SR A e il 0 KR4 A RUABEERY A SRR
o BBE AR (P<0.05) > fo k¥ bt > R4 kAR Rk
{2 B 4% &Y (Fraction3) ZREAP T I o A XM BB E Y
REABRME ABZLR -BORAEMNWABLEEAZEMZIRE
SR °
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R =+t~ IR ML R Z Coniothyrium sp. CSM B 43 E R E M
REZBE
Table 27 ~ Effect of carbon sources on cell dry weight and product

concentration by Coniothyrium sp. CSM.

11 igh
Carbon sources Cell dry weight Final pH'  Fraction 3 (mg/L)’

(4.0 %) (g/L)!
Fructose 5.80+0.74% 5.70+0.02° 2.70+0.84°¢
Galactose 5.45+0.42% 6.26+0.11° 1.73+0.01°°
Maltose 5.26+0.30" 7.14+0.32° 2.59+0.78°¢
Sucrose 5.40+0.56" 5.34+0.01° 4.44+0.16"
Lactose 3.69+0.08" 8.22+0.20% 0.40+0.03°
Control 5.56+0.37% 5.29+0.01° 4.02+0.02""

B AEEMAS R
3 : Control &7 4 D& 2 ¥ A5k o
3%: 1 : Means of triplicates + standard deviation.

A-D : Means followed by the same letters in the same column are not

significantly different (P <0.05).
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R SR ML R Z Coniothyrium sp. CSM B 43 E & £ M
REZBE -
Table 28 ~ Effect of nitrogen sources on cell dry weight and product

concentration by Coniothyrium sp. CSM.

. oh
Nitrogen sources Cell dry weight Final pH' Fraction 3 (mg/L)’

(1.5 %) (g/L)!
Yeast extract 6.79+0.20" 5.95+0.08" 1.51+0.36"
Malt extract 5.70+0.43° 6.50+0.06"  4.11+0.27%
Tryptone 4.60+0.13¢ 6.09+0.01° 0.18+0.00¢
Peptone 5.83+0.77° 5.93+0.04° 0.02+0.00¢
Control 5.72+0.27° 5.29+0.01¢ 4.05+0.05*

B AEEMAS R -
3 :Control & kS ihz Al i K o
3Xx: 1 : Means of triplicates + standard deviation.

A-C : Means followed by the same letters in the same column are not

significantly different (P <0.05).
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(v9)#7 3 X4 B A4S 32 23R

HARERET - AR = AR B3 s R E BRI K
RofEBEERERS R - I XEEAGA A AR R B B4 B
BRZBEAE > WLIEHHGREAN - ERAMERER -

£ B AR IR T AR 3R B A BE AR 4 $E4% Coniothyrium sp. CSM &)
A4BE A BAZEN F3 RESEIL FroiBE 25 Chuiess pH
18 7-8 2 Rl A B AL BEARAF o M3B R A aya R A RS AR L3R A 4
BEERAEESR AL R R ARt BB g2 B AR
R g mhammty > AAMEHRREITAR KA EBREIEBE
% °

B+t P EBRZIARMERARA RN TR &
BEEZE 11 ReF&-FH#55%E - @ Coniothyrium sp. CSM 7 2 X418
BAHBAE RS A4 EREM I M6 REBRENTE  @ip
HEAH 12 MBNERARELSEE FARAERRANRE T
FEX B A G w BAEHE R RBE T 00 /) o iR B 480037 0 ik
Coniothyrium sp. CSM fuig & & - 324k 2 pH /E 1 S4Bk m T
o BRFBARBRAGEL > TRA D IS RRTEEE ™ E A BREY
HoREBERBpHEAXH AL EXKHEMT 2 REWA BZEDEIH
BomE3RGEAMEECESS I ABENFEEHF—TEE
WG R oM AIRARM > EMRE TR BRE - ERERY TR
ho> BREE A 4B A R AR R L3 Ao > JEREE RTRE R B LM E
MRESRI - mBR ANzt RaE A ARAMARBREE
B KHBARAE -

sbshds HPLC 547 T (B + &) W BAE 38 & 2 & ik e # 0
DB ARRAERI - LA BRZ BAEE YR EREERI T
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REME R E AR MM 2 - TRELAKRAT AR A FERALEA
RARBPR > MBNRBBEEEERF SN EMARF - £
Coniothyrium sp. CSM R iEZ R R B B R B 2 B BLH (R=+
) BAARTBRENNEEZL S RAMHPFRARSEZNA
1.37 mg/L » # Bt A2 Z 5 A SR 4 104 mg/L > 7 8 RZAAN
Fie (Bl+w) mibEHAER (Y ) TR EEAE 37035 AR
B R BB R AR SER N 1l RES4EFTiE 11.74 g/L -
BAGRBRAIN 14 RER4LF 1083 gL tbARRE (W) ZRABE
MAHER > RAR4RARRFE (Q) HEAM ZN M5 > BT A
MR AIRBRTHEEERAEARENERRAMR AR

B B B IS R AT AT X IB R B Ry Btk e B AT B
PERR > BN 24 Fo A8/ NEHAZ R E A A m B AT IR o LA DAPL %
ERBE wmin R BRIt 0 ERwB o5 o B4R 24 ) BRI R e
e, (A549) #off & 4a s (Huh7) Z fapeii i DNA & 384 & R B4t
R % > M A8 NS Hmnst - miA AR Y c Bt e LBy
By ta o LA BRIR YD o RSB NPT E A X E MR R e e B A%
M TR A & 2 Aol ia 4 BT R
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—%— Cell dry weight (g/L)
—%— pH value

—&— Residual sugar (mg/ml)
—&— Fraction 3 (mg/L)

Residual sugar (mg/ml)
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>
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10 A

0_

Incubation days

+ug - I X EEAE 2 3 R H R Coniothyrium sp. CSM H# 44 3. & ~
#AEE ~ pH B A E MR Ef 2 41k
Fig. 14 ~ Changes of cell dry weight ~ residual sugar ~ pH value and

concentration of products by Coniothyrium sp. CSM during

incubation in agitated fermentor.
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Fig. 15 ~ The HPLC analysis of Coniothyrium sp. CSM ethyl acetate

extracts that incubated in agitated fermentor for five days.
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# =+ #u~ Coniothyrium sp. CSM #>3% 78 B 4% BEAE 38 A 05 2 35 B S 3o

Table 29 ~ Fermentation parameters of shake flask culture and fermentor

by Coniothyrium sp. CSM.

Culture Pax Kinax u Qp Q« Yo T
mg/L g/L day’’ g/L/day mg/g day
Shake flask
5.88 10.83 0.84 042 0.77 0.54 14
culture
Agitated
10.40 11.74 0.89 0.95 1.07 0.89 11
fermentor

Pax : maximal yield of product
u : specific growth rate

Qs : biomass formation rate

Xmax - maximal yield of biomass
Qp : product formation rate

Y p/x @ specific product yield

T : days to reach maximal biomass production

112



Cell Phase DAPI stain

(A)

0 pug/mL

1 ng/mL

(B)

0 pg/mL

1 ng/mL

+7% (A) ~ B4 & 4 Fraction-3 Ao\ $H % 4a i+ R & 2 DAPI #
& B (A)24 /)N85 (B) 48 /] BF o (400X)
Fig. 16 (A) ~ DAPI stain of A549 that added with Fraction-3. (A) 24hours
(B) 48 hours (400X)
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Cell Phase DAPI stain

(A)

0 pg/mL

1 ng/mL

(B)

0 pg/mL

1 ng/mL

+55 (B) ~ B 4Z & 45 Fraction-3 fu N\ # AT % 48 f 7 R JE 2 DAPI %
& B (A)24 /\8F (B) 48 /) BF o (400X)
Fig. 16 (B) ~ DAPI stain of Huh7 that added with Fraction-3. (A) 24hours
(B) 48 hours (400X)
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18 ~ &%

Coniothyrium sp. CSM £ B f638 % FRe A 4 & & A 4 B mie
Fom—RARH BRI R RAZENE  EHAG A RBEREHE
#3 A A PDA RE ) A R AW i A E 2 b 2R % 30 C
By ik pH B4 4-5 0% ARE A RERE -

&R 3% Coniothyrium sp. CSM # 5 a3z & & » #4% 3) H 3K i 914

TAZ A Bl RE /1 69 £ B > 8] Coniothyrium sp. CSM & & % R B 84
¥ e

LR B2 B2 T Coniothyrium sp. CSM Ff & 69 =R AX, 40 Fo B) FE 25
B AR REAHHE @iz &M - & HPLC Hdtia X Ry« niF =
B&E»ths& (F-1>F2>F3) AF3#tlEmpaRiat L5
F-2 > F-1 R AR B ] FHE -

5

I #83R B 3% & Coniothyrium sp. CSM #7743 5.88 mg/L % F-3 4
B oo DM X ASBEM % Coniothyrium sp. CSM T 4 342 #+ F-3 64 &
® 0 4% 10mg/L o RAUEER A A RBLA R E—FRRRRS
AR b BRERX FI3LEHBK > LA AR ERELAT ®
BB G AR 3 — 5 e 2 R R R B ATIR S
RIER N b2 F Ik 5 R RR o MATIE R B R L2
SR T RE
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