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MENARBEXENTRARES (BEEK. BY. BN%), XARBERE
S8, k. REEFEBEREY, X HBAE 57 5, MEH 17 RANEH 128 #.
KABKAEUERAHERE, KBiTE., CERS. ZHBA0RE, #7HE
EREREL, SRRANEKIENABHAFREEENAE S ZERELES
MRBBIRE, TR 69.2%H 45.5%; WK, BURENFHELAEREE
PRI 5 M ZEER D B EREHEL LR, 2HG 75.0%. 80.0%F 80.0%;
MNELHENP S EHREHEEENEE SN ZEER OB R EE SR, 45
A 54.5%F 57.1%. BEAENHEERFAHAFLEFTHERNNAS, Wi
EEN & MR U LR AP, :

—ﬁﬁ%EEnkﬁ&ﬁﬁmm%&#ﬁwmwmmﬁﬁﬁﬁﬁ%'%d%$
FRE. BFFEREBEUFETUNS L ENEEER (Streptomyces sp.) Ha¥k
B (Flavus), 168 IDNA J$°51| 55 GeneBank LU IR AR B W HI2 KB H 55 Strepromyces
parvus strain NRRL B-1455T KIF5I RIIREHE% 99%.

ATRENEVRNT R, NEKRBEFEAINEBE4HTRL. XA
BREN R BB MIEYE, ik HBERFATEMHEY, RERFENEILE. ity
H 7t Box-Behnken HA & LR HEHEFER LR A THHEM 2.035%, Fik
% 0.4425%. FALH 2.000%; KEEEHRULERRABERN pH 7.0, BEEMNER
48h, BIEHEHEN 6%, BREBREN 250mL, BE=AMEEER 70mL, BEEHE
B 28°C, BEHSFMIA) Sd.

Htk DY2741 HiEY RIS EHZRRY: ZREYRM pH. UV RERFNEE
th, BT 100ChRBHRED RSB K.

B ZEABETREYRAOERERIE, THROZDRRESTS. HRE
B Sephadex LH-20 HEES R, LNEFHRANRAFMEHE, KhE 24
g &R EHAREN KB ERNEEERR. B8 2 MEREB RS A2 HTH
BRESY, ERBAENER—MASTSAEE-FERAMT, BETHE
RYZA T RS —, RIE L E ShrnE i L LUR LS G T, W15 H%i%4
5 AWK _F BT F(DBP).

XRE: BARENE, REYR, S REAE, 2E4K



Abstract

In this study, many kinds of samples including seawater, sea sand and seashells etc,

- were collected from Xiamen sea arca. Fifty seven strains marine-derived bacteria,

seventeen strains marine-derived actinomycetes and 128 strains fungi were isolated from
the above samples. Their antibacterial activities against four microorganisms
(Staphylococcus aureus, Escherichia coli, Saccharomyces cerevisiae and Aspergillus niger)
were assayed by paper diffusion method. It was found that the rate of marine bacteria
producing antibacterial substances isolated from seawater and seashells to the total of
bacteria isolated from different samples was higher, respectively 69.2% and 45.5%. The
rate of marine actinomycetes producing antibacterial substances isolated from seawater, sea
sand and seashells was higher, respectively 75.0%, 80.0% and 80.0% and that the rate of
marine fungi producing antibacterial substances isolated from sea sand and seashells was
higher, respectively 54.5% and 57.1%. The rate of the bacteria and actinomycetes against
two kinds of bacteria was more than that against the other indication strains and the rate of
the fugi against all these indicaiton strians was on average.

A marine-derived actinomycete DY2741 isolated from sea invertebrata collected from
Xiamen intertidal zone was studied. According to morphological, cultural characteristics
and physiology and biochemistry, this strain belonged to Flavus of the genus Streptomyces
sp. 168 rDNA compared with the genebank and its phylogenetic tree showed that
homology of gene order between DY2741 and Streptomyces parvus strain NRRL B-1455T
was 99%.

In order to increase yield of antibacterial substances, the compositions of medium and
fermentation conditions were optimized. It showed the optimized carbon source was starch;
the optimized nitrogen source was ammonium chloride. Acrooding to the design of
Box-Behnken central composite, the optimum medium composition: starch 2.035%,
ammonium chloride 0.4425% and NaCl 2.000%. Optimization of fermentation showed that
initial pH was 7.0, seed age was 48h, inoculation quantity was 6%, the optimum volume of
medium in 250mL flask was 70mL, the optimum temperature was 28°C and fermentation
time was 5d.

The antibacterial substances in the fermented broth was stable to the pH and
ultraviolet. The antibacterial activity started to deline at 100°C.

By determination, it was deduced that the antibacterial substances in DY2741 broth
had lipid solubility property with middle polarity. On the basis of separation of the
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Sephadex LH-20, two peaks with antibacterial activity appeared, and the second peak
showed the stronger inhibition activity against S.aureus and E.coli. In order to analyze
thefraction, TLC was analyzed to choose the tube which had a clear and single spot. Gas
chromatography-mass spectrometry (GC-MS) analysis was performed to this tube. While
TIC showed it was relatively pure. According to comparison of MS spectrum and the
standard spectral library and FTIR analysis, it was preliminarily inferred as dibutyl
phthalate (DBP).

Key words: isolation of marine microorganisms, antibacterial substances, identification,

fermentation parameters, separation and purification

1l






B %

L1 BIABR XS ERKE...
1.2 ARG R ..

2 MR EHE...

2.1 #HH.......... . S 8
2,11 UBRBE G eorvsrnssressssssesessssssssssmsssssssssssssssssssssssssssssssssssssssssmssssssssssssssons 8
2.1.2 BRKRE erssssssse Rt aRa RS R RR SRR Rt SRR AR 8
2.13 B oot sssnissas s sssssssssssssssesessesesssssssssssesmmnnsss 8
PRI 2 S 9
22 H i, . . ermmeseessss st saeRsa s sananns 11
22,0 BEREDHBEFE . ervsrsssnssssennnnnne 11
2.2.2 BHBTEEBTIIME ccoovorrereeeeesssssssessssssssssssssssssssssssssssssssssssssssssssssnassssssssee 11
223 HEEHNE. ... w1l
2.2.4 ML DY2741 1% 5E ensrsanaeeee 12
22.5 BE&HE DY2741 HFEE ervesraensssssassRsaamaasasessssarens 13
2.2.6 /MEER DY2741 KEEEFEMRIL ersnsssanessnaseaossssaenens 14
22.7 MABH DY2741 RBEEERI....... e 14
22.8 FIEYHRBE LT ..oovvvvvernnnsnnnnns . . .15
2.2.9 FUBEIE .oooooorerrrerrnrecsessssssssasne e seseanseamassesssssssss .15
2210 HEYRERERUR S E, SEALEE....... T
B B R G T e ereerrecesssssssssssssssssssssssmisssssssssssssssssssssssssessssesssssssssessessessasssssesmsensssens 18
3.1 BEMEY S BERBBEEEERIFIE. ..o cssrsesssnnesssssssssssoe 18
311 AESE SR EEEERIR T T s st sasesssssstens 18
312 BERES B E5HEEEERBELT M erseenesssseseen 19
313 KA BESHEBREER T4 T s 19
32 HAEHE DY2741 BE oo, 20
32.1 Bk DY2741 BAME : N .20
322 Btk DY2741 BEFRHFLE .oovvevvecrrsrnmrnrrnnmmmmssssssssssesssess ervesessssssssssssssenes 20
3.2.3 ABAEWIFHE .cooecececnnrrressssssssssssssssssnnns e 21
3.2.3 B ¥ DY2741 16S IDNA 4+ F4E...... ; s 2

v



3.3 BBk DY2741 BEEIETREERAIL covvvveeeersssnssss s sssisssssssssssssesssssssons 24
3.3.1 ERA R TED TV E BRI cooovsnssssecsnsnssssssssssssssssssssssssssssnns 24
332 BRIBESHAE DRI BRI oo eressscssnssnssssenesssssssssssssasssssssssssions 25
333 BBENAED RN E R B M covvvreeeeereerresessssssssssssssssssssssssssssssssssssssssssssess 26
3.3.4 BN E B EETEIE LR coovvvvrrveeeeesersssssasesssssnssssssssssssssssesssssnssssssssasssssesssnnanes 27
3.5 BHE DY2741 BEERBMM covverereecrcsserrsssssssissssssssersssesssssssssssssssansssssens 32
3.5.1 6 pH S E W TINEBUR BT M coannocceerrrirnnssscsssssssmssininsnsnssseseassssssnns 32
3.52 B BERSHTIEM T BB ...cccconrevvevemnmmmsssssmsssssssssssnsesssssssssassssssssssesesss 32
353 BREXMNTEYIFENEM....cconrirsrssnnn : 33
354 HREXHEDEBEIEM..cecvrrrrsrrsninene .33
355 REBEEENTED BB ccooonrrrreccmsmsrssnsmssssssssssssssssssssssssssssssssssssss 34
3.5.6 PLETTT LRI .coovrereserresesssersssssssssssasnssssssssssssssssssssssssssssssssssssssssssssssssss 35
3.5.7 REERMRAMBTIT LB cooreeeeeensmnerersssssssssssssensissssssssss .35
3.6 BLEBNE........ . TN 36
3.7 REBAEDAIREIEL R coecocccmrrmmsrsmssmmssssssssssssssssssssssssssssssssssansossssssssssss 36
3710V BeEk... e ————— 36
372 pH B ... area———————S R 36
373 BFRTENE ... srssnsssssssssssssssssssssssssssssesssassssssssssssssssassssssssssssssssassssasssssssnses 37
38 FEYRHERERURAE, %mﬁﬁﬁ ............. 37
3.8.1 FUBYRIIBREIETUTE covvrverrsrssesssmmsmcsasammsssssssssssssssssssssssssssssssssssnsnssssssssssssss 37
3.8.2 FRFEEEE Sephadex LH-20 A i 45 B & A 4 B E oo 39
3.8.3 TEUHERRZT MHTEE IR cooovrveerrerssssssessssssssssssssssssssssssssssassssssssssssssmsssssssasssssssssssssees 39
4 3 B ©esseseeses AR AR R OSSR R AR R AR AR AR RRRA R SRR B R R RS 43
4.1 BEMEY B S RNEEEEMH . 43
42 THERE DY2741 BFIETE coovvvrrsvsersssssssssssssssssnssssssssssassssssesss A3
4.3 Wbk DY2741 B RBEZ I ...... A3
4.4 BE DY2741 FiEYRFEEIETI T ccoovererrrrcrssssssscsnmssmssessssassssssssssssnssnssssessisens 43
4.5 TETEER T BTN e eesssssssssssssssessssssssessesssssssssssssssssssssssssssssssssssssssssssssssssssssssss 44
5 L B ——— s 45
BETUBR ..o covrerersrsssmnssssssmmmsssssssssssassssssssssssssssssssssssssssssssssssssssssnssssssssssssssassssssass 46
BL B s RRE R RRRRRR RS 10 51
FEZETRTIN s esssssssssssssnsssssmssmassssssssssssssssssssssassssssssssamssssssassssssssssasassssssssssssssssessens 52
FEE AR R R BT TRIE I evrevssusasmsmssssssmssmsmmsssessmmmsssssssssanssnssssssssssssssssssssssssssssssssssssnss 52




Gings
PCR
TLC

min

AEmg IR R

ey a2
Polymerase chain reaction

* Thin layer chromatograph

Minute

Hour

Day

Ultraviolet

Mass spectrum
Infrared spectrum

VI

F34
RemA RN
BERHGE
ik

et

R

R

Jik

ashtik






5

XHRER

B G HIREEREK 71%, SYERALHBREDESRR 80 %, HFBRTALR
mmd. iF, MEFJEYS, NREENEYFHEL 20 BHH, RHBRLEEXNE
FRIBEEE, FENREFRTAMIBHRAA. Bt AT EEMRINRIHELYE
R, FAERN 1%ER. BEEYNEREEBERESEEYNFTHA RN FER
FRMFERYE, WA S SR E Bt R A=,

XEERRFBARBAEYRENERZ — LHELA+HER Y Burkholder PR
I FA B0 b W K 22 f Lamontth R B3 B O T MR A W2t R0, AR A0 b
DHEATEERESVEEERESBRISIHMEDD . Kh—HBARE
Psendomonas bromoutilisF= E—FFKMEL SR EN R, MG EHHRBRAMNEIE
A6, X — R SR EENEEREN I RT OTE YR et EEROAREH,
HTEE SR AESHRENRAER, FREEEDRAFY SR EDHEEENS
BREE. BEREYRBEHFLEUEBULS ARUEFEREREN, FEFKE
FEENL A ERER,

| BFREMEE M RER

X & R EXT 2000550 5 ER MR REYF ENEEFRY FRTER, B
$2000-20044F 1R R A HMRE B EF R AEY RO B RWR LR,
1.1 20002004 E RN EAHRBA TS £ RAEDTNS,

Tab. | Some new found antibiotics produced by bacteria or actinomycetes during 2000-2004

BRMENZR  WEYRE EENLEY ThiE NS RIIEE, RRF
B #

B REAMSN b 2,4-diacetylphlororglucinol WA LERMSHMER  Isnansetyo At al,

Pseudomonas sp. B, H_FEEREROSE  2001,2002 kamei Y.

KRS, HEHE etal. 2003

HEFH M Macrolactins G-M SHEUEHRE. HEAE  Nagao T. et al 2001

Bacillus sabtilis

R AT #IRK  Tupuseleiamides Ak Barsby T. et al 2002

B.laterosporus Basliliskamide A and B Candida albicans

PNG276

AVPaIRE BA EHIR SROMEHRE, HMCH  Chelossic Metal

Rhodococens 2004




erythropolis

waE K Cyanoviririn-N HIV, %:1i84)5% % (Ebola Barrientos LG et al
Cyanobacterium virus) 2003

BEEEAPT7 RKEHFO  160KDE A KSAP WHFBRRLBREE  Woo JH etal 2002
Streptomyces sp. K 3% B(Pythium porphyrae)

#EHB7064 WHGBE  Chalcomycin Aand B SHEAWHRE. WEHFE  AsolkarRNetal
2002

Bk ®AFER Lormeamides Aand B WERE Capon RT et al 2002
MST-MAI90 o

Actinomyces sp.

UL | Diazepinomicin AHEES Charan RD et al
Micromonospora 2004

.

DRSS Chandranaimycin A A Maskey RP et al
M048 (3C),B(3d)C(4) 2003

Actinomadura sp.

EARERERBREDRTER, —HTESRPE (BTRE), (BRE
EZ), (XEHE) %) MCRTKENEYZ, WA, W, BEZ. B
WA IRAEYROARUNES B, HEESRSY, £EEHRIBLENE
RSB —HRBERRE— BB EEEBIRETER (Srrugersensis subsp.
gulangyunensis), BT, KB K4 Y AMinobiosamine MY B B £, #t
BRETEN—LRAHCEAT RN, THA%0 £8E. ¥, TTEEH
BORHE, REISCSHRIERME, WERYN, AEB%NEKETARAEENARE
RERERAEREN 2K S VB AELUB2P A BB SR LSRR,
AR &R R E B ERKE (Candida albicans) HEBRIMEIER . 2006528
RENE TR T S BN —RRAEMI24, HRBEYN &% EHHR
. SETESATAEEE. AEERES NN RES6HERE, MLt
THEENNHE RAFRUNEEEEHAT RN, FERMO9SH =
WETHE, BELER NeROCUGRENLREGEBYE ESNMEER.
X RRERFCVNRBEMNEETE, SEBNSHEEAE, HiEH2EEA
HIHEEN.

20029 Woo R )\ 1 4 B B AQT7 R B 18 2] — 0 160KDIY B 1 JSAP, MK
ERAFBZNMEIER. 20034RobenZ AT RERBREF S B H—HEEE
BD21-2, 58— LA YBonactin, %G\ G FIE B A M&I1EF . 20044EReidinger
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LU\ B AR R 4B /N B AB-18-0328 8%, I MR 4 5 T4
4 # Abyssomicins, X THZIMMRSAREMAHIEM. 20055E rmaZ! T NHEE 4 B 3
—HREBEMARY, WY 58 HIFHFHE RN S Y251 AMRSAR G
FEHEMEER . 20074 Venkat Z: '8 )\ 5% 5 - 5 1 — Bk BINPS008920, 2
% %€ B T #1/BMarinispora, F=43F${L & HLipoxazolidinone A, B FIC, X HE&EK
S L MBUR R MHIENE . 20084 K atherineZ U\ I FI4E B TE M X 0 T BF 7508
A E HH — BRI EINPS12745, WA =H1h 2 B tH — 4 At g 2444 Plynamicins
AE, XGHMGHAFHERNE, RENRAHNMRSATGITEEEBT.

XN TEFAAENREE, BEREEERS RN HB, BT Litt480
FERI YA FHALERE, F—MRENEEEET4 R Leptosphaerin. 20024
Daferner \ X % Zopfiella latipes CBS61197% 13| B ML &Y Zopfiellamides A. B,
HAF &G RARBBMEUER . FIETadulcoZ ! \#§ 4 Niphates olemda’y B 5| —
B R &H Curvularia lunata, WREFYFBE3/MEEY: cytoskyrin A, abscisic acid
Mlunatin, BN SHABEYHMHIER. 2009%E. Dilip de Silva™ M FE 15 55
B 5B Penicillium sp. BICHET=Y1% 2 B 2L A YIPF1140% Akanthomycin, §i &%
REFEAOASREANN, BENSHAHERERAEME. FEKongkiat
TrisuwanZ P\ #g 1 K B Nigrospora sp. PSU-F187914} B thPyrone, %t &% MR
BHMEIER. :

EERBREMNEFREEVESEYRRERTEE . 2005ERBBLELINIMF
RIBFERET BRI MEAY, 45 Rtransdehydrocurvularin, terrein, paxilline
Mcitreopyrone, XFREWEP2bIHE AREEHMENETIE. 2007EBITE PRI
EREERM-401RBYXN R\ BRERARRNBETER, X XBTE. £56
FERE. ARIERENENMB A RRBENERER. 2008EEREX N EE
LTM M UR E B Fusarium sp. #2ZZF515 BB 3 —&BRASBEY, B &Y LHAE
MBARSENHIEE. BRASPNIHHL B —HRALEEB77. ERNER
R # P BB 2 164 Y3-0-methylfusarubinMFusarubin, A4M LR RBEL AWM &
REMERE LA REFMENEE.

RECHAREBEEVRFEIINER ERBEESMIGIHRTE. THEEE
KMFXNAERRERRERAMLNE S, ALRINETERRE, FELEHh
BENENBEMEY, YBEI—KASHEETNESE NESE,



2 BENEMEREYRRENX

HASRAMAERA=ZAZ R TRAES, BHARENSE+ FRER
PRIEEYIR A B BT AR, R R AR, B, E. RE
FREARE, RLER TEEUEYHEBORRE, LSRR TR AME
VREEYIR . R ECFAT, EFETFHFORERREIH R, XL TR
PYRATE. SURL. AREEE. RRRYSER, SRNSAtRFEATREN
AR A EZNERERMBREHNER, FRET ETGRER, 2E2
HERLA B RN T2 B AFREFUNESHIE IR, E4EE REE
EVREFT-DFRRA T KE#S . BN RAFRL UG E LAY O RE @
HEMECPM, 1A, BELIERNIRFENEELE.

SULRR, AEXNHERNHANR BRFNEYNS, S—HIEREAIGK
FEEFRER AL EXNEBER L TECERRE L RSB G250
Wl KWAZ, ARMAAEMANTRSRAR ARG, SEHEENLE,
min FEARR SR AHARE., W PAAANREHERE. HE BRI AR
B, WASERNGRES, SALREHRERORN. RE, 2001EERBR
oS FF SR P B R RO P TR R B M ER B A0 R B IA 374% A
33.8%™, BRITEMRAHRR T LZAESBRBUS, TRIRT L EH
K. BT ERU—AUEBIETLERE, BRAORSIME, FA5SHRLIE
REERREIE, JTRIFAEMEMRMHNIRBREREFNREOATF. dTFEE
R RER LTI KL A DR LR AR, EREH FHAEEMEY
AUTNEREXEX.

3 EFNEMEEE YRR L

3.1 BFEREMELYRY BFERE
311 BBEFEE

AR FEBERENRBEYAEEYHR, DABEN BT R EBHEHUETE
BR o RO L A YTRBR T ERAT KB B AT VLI D B A A R R R
e ERERZKENN AN DA ETHEIENENEH, Bk EERT 87
AR RE S BRI, BRI R REA M B 3k #6E B Y 7 B (HTS)
BRE S FIETERATIG. BERMLERBAYRENERER, ERUST
VR, RREE. SE As BN, RENTTHI R A YL S
RAREYZEE. AR ERBEHAREA TRAERERB=WIHE, THRAH
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RETERE, MERRF EFUAWHHRE. FUTHAHTSERTAL S AY
MEYNHE. Rl SEAERNR, RIRBEHTHYNIREEY, BRI
MFREMAC, HTSH R A SR A H A RO, LB REHAEEE (AChE) #5177
AN, — o 1 A RENOS) I Se R A 411, BRI R = Y)(AGEs) R,
3.12 FEREFRFTEEDRS ‘

e Davies % 57 8 R M EEEA TEHEAM™), % Handelsman %R %7415, 12 1H
T BERY (metagenome) MBS, EHEE—BRFETSHMEDNERAR, K5
FURBS TR T &K MR E AR T EE — LR A IR NOIL. FERAZ
DRAFE, REBERNPMIESRET NN EEE, B ERTENF R
BN ART, B EERAE, XEPESEMESRETMEY (7
O FOMEY) SBEE, ATELEFFRERYRA R EL
B, SR T AR, 5 R T AR ESF R 6, 8 T e 5L s
HYRATLEL,
3.1.3 At fmik 775k

BEEMTRBRA, U7 H BRI A7 . S 0808 07 LA B 7 e 4
BEELENNER, RRARENRZE. HEZAL BRSO
ik SRR E BT X X WA FHAERY, KR, M 1200 BRA b
B 2 (RFEERT R B DULT ARSI AR R ARy, UXE
ERERIFIEE R TAR AR E R, TULEBERE T RN~ M. 5
GHELEYIBRT S ANBNBIENE . SRSV R0 8 S 8E
B, REMNKMHOLAVNBEERE (TLC) BAKEET L.
32 BFNEYDRAEENRE B B
- THHUEYNRAREMHARNNNIARE, T—HELIWENTR
%, EAFELAERERHLEEZNLTERTRS H. NISKETTR, SREHA
MrERERE=ERF LA UN & HEENENR B ERNERRS S BMIE, Bl
BRARZER S BANE—RIIMEE . RIBHFRYE, BaTTRENREMEDR
SAMBEMEDNI%, XETEROEEMEY UEREEHEL, TS
—RIER. EATEFREGT, EYNERFEESRREEFFBERE L, 252
FETREREFRBRKN AEHRE, FEERERTEREEENERLLY. B
MEMRERB =W E BIRE, REFRHTSE VAR, B, MEYRRE
VIBAMEREZR, MANERERTRUARBNER. A5, AL ERERILAY
BR BRI, XA E BRSBTS P A Y B R B R T AL B
HEl, TRA-RIEDHARMUSE SR EMERTRE, 2B 1E, HaRS%
BOF AR R RISRAHR T FEEN RS, AARENLREI TR,
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4 BFNEMESENNFENEARE

BEZIFH SR BMBERARNES, \REEXFTANHRELHEANILST
g, RIFHBRERRREREERO KB, BH™E R A L2
BIAF AXBRTHBE — BN ™ E R RN A R — I B 28 T
HERAORR. ENSHAEE, ARTBRTRE AT TR AR W= 4 0 25
Btk. R, HANERRE—Hh R ORAH, E2RALAARR. AX
ABAFEBHIYIRIR, 208 DO0FERKBBHFNFTRR, T T FRFOE A
SYMKIT, MIBEXERTIENEE, “TE” BAEELEAENTRIE,
BRBELNAENBETRATRERREEYR, RTXURKL—F. Eid
FEES ANEUMBNEMRENZGARE. B, B iR mnEEmEmR
m EREERMED B RE1%, BXZEOEEMEDDRTEANIT TR, i
BFEERNEENR? REFENRERB=W0 AXRREHR HiELREm
RREEENR? TEXEERANEFER SREEWTHRARER LA
H FERAMFREAERENRE, UWHRENAZES BRI AHRTEMH
HEY. ARBHRZ BB EEMEYRBNTARNT R B ELERER
m, EREHE LD “RUWKK” BAEFHTHR, MRFLEWHRARNFH
MR, BENERESAEERT LT TORR=YHEE T HE 8.
K, AN R-E T BARTHEREOMEDTR: AT G TEEEEE
B BHFYHKERFEEE MR ISR EHLNHESRE. RRE2
FHEEZE, BKEBOR, UM — i, ERREMENRAEHTIR, N
RN R

Ey
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11 IREXEELkKE

BEl, AAZEZ0REEBENNERERA, THXERIBIA LR KL
—%Woﬁﬁ%&éﬁ%ﬁ%ﬁﬁﬁﬁAﬂ%.ﬁ%ﬁiﬁ%ﬁﬁ.ﬁi%%%ﬁ%,
WRRABEAAEYFIES). ZRBTER, BRMERNARSHELREHN
TR REREY. REH, RERABEB RS AX A T
ERPC), AE0%HEOHRRETREE, KEPAETS%R60% 55 HFES
AR Wit ERBMEEENFIASYILEEE RS, TEILEYNESR
REREZRHHM, Bk, ERETREABMF RS ER NIRRT AT
VERRERBFYHREZNEXREE, M20HE0FERTFIE, ATIHKREZELM
Bt % )i .

BEMEY ELRNHRRR=DHOEE . THEERE R4 SRR R R
R, MZEERENRRIERE R, B, TREAEEFRRMEEELEY. B
TREH A H 28 R BB EDIE R E R BB ERR . EERTNE HN
BEEMREAFEFOREDRORESSO, BEEYBEEERI— N FEFER
MEERE, NELEI10ERE, REEOHFHBERREYHEN, ALY
RrBEBEWEY. 28, AFH. B, PERRHSERIB A FHEEREN
iR, #ARAEHEHFTR. NEXNREENAEYR. ZHEERT, AHRTER
WEAF AL RTRERRNEFRAEN B, BE, BHELEML, HiE
YIRS BALAEE,
1.2 AR RHRRR A 5

KABB PR EEN AE TS REN & HEY R IR RETHE. iR
R BB EMEY . WA E S EREVRTREEERE, XL H
B KR ERT T, MARES (RRESER) MELERsfES. %
SRR PHARAAARAABEMEDRREREE—F A,

G — AR RN EE NS R B R ITER LS E, MRS
FMRBEFM, FXREEMNEDRBUMEFGE TR, B RBER, BRI 45,
aik, EREHBAFEYRARS



2 MBL55#%
2.1 #§
2.1.1 B/ ESRH
(1) s
HEThE R BREIEER AT
TDL-4ZA X RE B PERLH  EEZERSMR
TDL-LS-SOSH MAENHRKER LEBRLVERATNEFRE

BRIEFHA EEREBA R FERRAR
ATRF EE L FH Sartorius
WIEX W JUR

PHS-3C # PH it LB

PCR ###{% ABI

HLIKAX EREA—

BB RS Ll BRI
AT EEER A RAA
RE-52C Bes$ 7 & 1X EEFHFENEE

NAS-12 FAX BRLEZHENBERAR
QP5050 AR i il Bk F X HAGRAT

Nicolet 8700 f# B 4151 i 4% EENABNBAT

(2) EERM

FRE. BAKF. BRI B, AEE. 29H. B8, MREH. B3E. B
THE. HEEE. B, ZFE. WER=H. BEREM. . L. BEnn B
HRE. BiR. WEtER. XITAR. ERE. BER. BEE. 35 BT
EAHEREM. NaCl. MgClys KCI  MgSO4. CaClys KNOj\ K HPO4. FeSO4. CuSO4e
ZnS04+ (NH;);804. NaNOs\ MnCl, « NaCl \ ERMH. HBE. HEE, HIBX.
FENK. PR, ZMZE. AHBE. RN ERERE DB,

HEEIER: EE Merck Silica gel 60 Fasq

R R BB LH-20: %[ GE
212 B@EKIE

AREANEIREANLBIETF 2008.1028 F 2008.11.3 REL AR
i, 3£ 170 4,
2.1.3 E

NEEERNETRE: QEBR (Saccharomyces cerevisiae) KT 8



(Escherichia coli)« & REMEIKE (Staphylococcus aureus). BB (Aspergillus
niger) REF&REBREY ST E TR REHERF L.

BURE: WREMERFHBLAUHNAE. REFNEHE.

Btk DY2741: MEEE DY2741 B B 1K SR8 R #H R4z H 45,
2.14 BEFE

(1) HEBFEUEYREFE

OMEME: Zobell 2216E HEHEM: BAM Sg, BN 1g, BMAEL 0.01g,
3RlE 15g, ASW (EiFkiEK) EAZE 1000mL, pH 7.2~7.4, A 50 mg/mL 4|8 % 1mL
MHEEEK,

(00235 €5 7= L

A: AR RISHFFE: KNO; 1g, IEHERSK 20g, ASW 1000 mL, A 15g,
pH7.2~7.4. MASOmg/mL#| % FEMS0mg/mLE) 2R FM ImLNHI LB AEE K,

B: BIRBERFE: KEREESD 4g, KHPO,0.36g, Na,HPO,12H,0 1.3g, B
fi§ 15g, ASW 1000mL, pH 7.2~7.4. BIA0.005% EESMEMEIEEME L &,

C: THRBIEFE: FER Sg, T 15g, ASW 1000 mL pH 7.2~7.40\ 50 mg/mL
HERASOmy/mLAMEREFMR ImLINH KB AE £ K,

D: XRERISHREFE: BEE 1g, BEM 0.5g B 03g, E4BKEE
¥ 14,3508 158, pH7.2~74. MASOmg/mL#%|% % 50mg/mL {20 HIAL | mLin4|
HEAREEK,

E: ARMER-BEMEFE: BEHE Sg WEMIg, (NH,).S0, 1g, E4BK4E
H% 15,508 15g, ASW 1000 mL pH 7.2~7.4, 11\ 50mg/mL % Z 150 mg/mL i 2%
R ImLMNEI AR LK,

@M HEHE: PDAKHRE: DHE 200g (ZiT), HEH 20g, K 158, ASW
1000mL, pH B#, MA 50mg/mL #BER Somg/mL FBE R 1 mL.

(2) WAREFE

OXGHE. &R EFHRE: 5 AH 3g, AR 10g, 35 15g, 18K 1000mL,
pH 7.0~7.2;

QuiER . HEM 1g. KCl18g, BRH 2.5, BB 8.2, Wi 158, %
8K 1000mL, 113°C K& 20min;

ORME: DHE 200g (Hit), HEH 20g, W 158, K&K 1000mL, pH
B#.

(3) REHEFE

OlEAE: A% g, BAMK 10g, ASW1000mL, pH 7.0~7.4;

QB FBAHEFER ] SBIERFE): KNO, 1g, TEHIEN 20g, K,HPO, 0.5g,
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MgS0, 0.5g, NaCl0.5g, FeS0,0.01g, ASW 1000mL, pH 7.2~7.4;

OBHEE (WREAHEFRE): BEFF 10g, HEH 40g, ASW 1000mL, 115C
K& 20min.

(4) AT#K (ASW)

ATi#gK (ASW) BLH: NaCl29.5g, MgCly6H;02.0g, KCI0.5g, MgSOs7H,0
3.58, CaCly2H,0 0.5g, WKMBITE I GPHEM 0.6gL, KHPO, 3.2g/L, Na,CO;
104g/L, F7E¥MI%k 1.0g/L, EDTAO.15¢/L) SmL, #EKWETTE I (H,BO,2.86gL,
Na;MnO42H;0 0.3g/L, MnCl,1.81¢/L, ZnSO47H;0 0.22g/L, CuSO45H;0 0.079g/L,
Co(NO;),:6H,0 0.0499¢/L.) 1mL, Z&#8/K 1000mL. :

(5) Btk DY2741 St

KIS R ATV IEIER 20g, KNO; 1g, MgSO; 0.5g, NaCl 0.5g, FeS040.01g,
KoHPO, 0.5g, 3R 15g, &K 1000mL, pH 7.2~7.4;

HaEEaEETE. WA 10g, BO® 10g, JE 158 FWK 1000mL,
pH7.2;

HHlRILREFE: Hill0g, RI14FK0.5g, HfK15g KHPO, 1g, B 15g,
#&18K 1000mL;

WEHBERLRRTREFE: WEHR10g, RI14%0.5, KHPO,0.5 Hf15g;

RIKHEFFE: KHPO,1g, CaCO;0.5g, MgCO;0.3g, Hi%i## 20g, NaClo.2g,
KNO; 1g, FeS0,0.01g, &K 1000mL, BAg 15g, pH7.2~7.4;

RINHFRE: ER305E, NaNO; 2g, FeSO4, 0.01g, K;HPO, 1g, MgS04+7H;0 0.5g,
KCl10.5g, BRAE15g, 718K 1000mL, pH 7.2~7.4;

Rk iE: TR 10g, NaNO; 1g, MgCO;1g, K;HPO,0.3g, NaCl0.5g,
HlE15g, #1EK 1000mL;

WA EBRAE: (NH,) 280, 2g, FIMSPEIEM 208, K:HPO, g, B 15g, MgSOq
1g, NaCllg, CaCO;3g,, 1K 1000mL;

(RRH (Emerson) $5F%: M 10g, BR®E 105, £HH 4 BAK 49,
NaCl2.5g, Z/#/K 1000mL;

LRERITEFE.: DRERHT 1000mL, #EE 10g, FE 158 pH7.2~74;

DRER: DREXK, i, YRKER, TRES115C, KE30min; WK
wrE: JARK Sg, WHME 20g, B 200g, ZEMEK 1000mL;

FUEEFREE: R4 1000mL, CaCO;0.02g, EHKE=K, K30min;

WRKHBIETRE: TEH 10g, KNO;1g, KHPO,03g, MgCO;1g, NaCl0.5g,
R 15g, ZMEK 1000mL, pH7.2~74;

SRR TFE: KNO; 0.5g, ¥4, K.HPO,0.5g, MgS0,0.5g, NaCl0.5g,
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718K 1000mL;

WM (Tresner) Hi3rE: BAMK 10g, FEMRZE 0.5z, HE 15z, HMEA
1000mL, pH7.2;

ML R 574 BERE 20g, KNO; 1g, KoHPO,4 0.5g, MgS0, 0.5g, NaCl 0.5g,
BhE 15g, &K 1000mL;

¥ XK (Pridham&Gottlieb) 3373 (NH,),S04 2.64g, KH,P0,42.38g, K,HPO,
5.65g, MgSO4TH0 1g, CuSO45H,0 0.0064g, FeSO4+7H,0 0.0011g, MnClyedH,0
0.008g, ZnSO4+7H,00.0015g, FRAEME 15g, MK 1000mL.

22 Bk
221 BENEMHIBERE

WY, #iE1g, MASmL Eppendorf®, MAImLEEK, BiERY Imin, &
REFEKETHERBERBRF .

B, w0, BEKGYERABEREERE AR, B, BT EBHSmL
Eppendorf®, N3 mLEBEKRIERS Imin, FALEKKHERBERERFHM
.

BKER, 1R B4HASmL Eppendorf®, MN3mLEE K IRAENR % 1 minfk B L
BRI ERBREB M.

ARIBIAFWRBEEIER200uL, RATHNMTAR, AETFI7CHEHE 4, KL
B8 CHIFId~10d, HHE28CHEFRSd. NE-RENREE, AREFLEAIES.
BEENFANEESTIRNEALLE SR, FHERMH. FEMELRLEE, KEH
MEBRBRENEELIRTFRA,

222 RREFEEEMAM
(1) BEMEDRE

Ol HE: FmLEREESmLA; AR EARRAERE, BHETIC,
180r/minfIRI4S I E, BIKEEFI;

QW HBAH: FHSmLERISHAERRE, EMHET28C, 180 tmin, Hip
45°IE, BIKIEIRS;

O FEREE: E12mLEFRE TS mLY KRB FRE, BHETF28°C, 180 t/min,
1M 45° ME, BHEESHSd.

(2) REEBEEMES % BRI,
223 HEFEENES
(D ETETPROEE

R REEFTANMMERFE L, 37CHF 21h, BFHEENETENE

F085%MA KT, HREBEE 10mL WESE (FRAMLLET, KE

11



650nm, EHIFENENR 20%). B SmL ZRBIEERENETEEZR, [ 100mL
RHZE OCHHENNEREEFERSRS, WETFTLP.
(2) WHFE

BRFERBNEAYRBIEEHERS P, RAEETEEMSN EENE&K
BREL, NEAYEIATREAT &, MESREENEK, WTHRMEE.
HFAYT BKEESE, REXERNAMKERE, WTLREMHROKA,

RERRBERKESRR (ER Tmm, KE) BERTETIRE, SMFRES
Ao BIERETIEFAIES, ME 37CHE5F 240, BB, B 28°CHISF 48h, Al
FEREDMEBEER, Fiix.

(3) EHiE ,

WEnt, HARTEL—HMAENMNE (FEF) BRETHEFAHER L, #E4
ERFMARBREERR. T2, SEYRR B SRR FREAT#, £0E
WEAEHEARERHEEKENETEANEE. £—EREA, HEDRNKE
ENERERERNXR. BEHEFRPRBNENGRE T HF—E |, NERHFid
RER.

224 WE&H DY2741 T
(1) BEEDY241 I BENE

B8 CHF T~ 14dMBEHRDY2741, ZEAZEHET 2% (HEFHLEFM)
(AR ETM METRBETHS, ARIEREHL, EAFHL, B
FLHHERIE.

(2) HELRDY2741 555454

KREHDY2741 4 R EHENHEEH L EEFE L8 CHFT~14d, MBILRE
K0, BEAEL, SEFLNTELEENGE. HECRS% (REFHLSETM)
[64]

(3) A BDY2741 L BA LA

B BERTRERHERRS, B28CHEHF, F5. 10, 20, 30K, 45
MEHERARBIERE. ENEMH, HEHMREHETKFE0min/FH S, WHK
2 BRI 5 B AR A REVB AL B B WA eE B U 3 B B AL B A

FkE 55 BEREERENFDT. BET8CTTHER, £3. 6. 10. 20,
ORME—IK, WHBRERNARRER, )RS5 E Q8K M SE AR EER
RIRAREN A RALIR R o

kKR TEENCRNBHEERD. BEKEEERERER L. 10K5
WEHER B, HRERERREETR L. BN ABREIEHBNUE
R EER . BHBNKDRAERBEENES. SREARRIER, B

12



HILEARE, HAREMKEEERE.

HERLEK: BENEERET —LBETHESRBERANBELE, 28
CTHIF. £RKIORNNRBER, WEKERE LEERKNMRELN, THEREE
HETHRRE, FEHERE ERRE KNI A B 4 X,

HSP4E: BEMEEEA (Tresner) L, —AELMBER, e
EFERAR. WRIEHTHS.

BEFA: EXRENE XK (Pridham&Gottlieb) ERLIEFER F4 R MAE
R DNRE. R, FTRAOWE. AR, BTE. HER. V. ESEEGREEST
MAREFIMBRUREREEANEZ SR, FER=49. BARSH. Hin. BB
W ILBEOHBE, WEMA B S EE LR ISHBEAMESEES, 28 TR, 7~14d
MBEKER.

2.2.5 &% ® DY2741 R FLE
(1) EMRE4 DNA KIRE:
BFERAEEFEPRNEET 100l KEKPRB (£4: 99C, 10min)
10000r/min B5.LVE L7 46 % DNA #iiK
(2) 16S tDNA H PCR 7" 1¥:
Elkzlols 2T
5191 1: 5’ - AGAGTTTGATCCTGGCTCAG -3’
514 2: 5° - AAGGAGGTGATCCAGCCGCA -3’

S0uLPCR RNBRFEH:

KH ddH,0 23uL
"PCR Premix 25uL
3|9 1 (20pmol/uL) 0.5uL
5|41 2 (20pmol/uL) 0.5uL
DNA #1#& 1uL

*PCR Premix 4% TaKaRa Ex Taq. S [if§ Buffer. dNTP Mixture 2.
PCR R Z¥:

94°C Tt 5 min
94°C AH 1 min
55°C Rtk lmin} 30 MER
72°C REAd 1.5min
72°C FEf# 5 min

PCR RNER/E, €/ 1%EEREHIEER (& EB 0.5pg/mL), B SuLPCR =#15
1L ERZERIBAJE E#, A IXTAE B3k MM, 90V Bk 30~40min. ZE 254nm

13



BIMTTRELER,

(3) 16S rDNA JUFF

PCR =44t J5 H Takara 2 ) RF.

(4) REHIM IR

W FT 38 16S IDNA F£55 GenBank ¥4 B o i1 24 54T Blast 4M7, 43
8 5 R A B ZMER A K R B B MR 51, A ClustalX 34T FEF 447 3
MegAlign # {47 Neighbor-Joining HEMBRAA R EM, UM ZE A2 LML,
2.2.6 EHk DY2741 KBS FRMAL

(D) BFN RN REYRANERR YW

AHERGREK. ASW. 4K, BXK. 2%NaCl. 4% NaCl, 6% NaCl. 8%
NaCl, 10% NaCl. 12% NaCl. 14% NaCIELHIR KISk HE. BEKREE, R
RAEREUEREHHRENETENERNEZYE, URERRBRFEN T MBS
DY27A1 = Hi YR W .

Q2) BWENEY RN ERR W

FEIEFA2%INaCIRC I 7 RIS A S SR ALt |, 25028 R Bk B 1% i AT s o
PR V. ZEM. AN, HEE. BRREY, FERSEIRE IRER
SRAEFEPHRE, BARE, RATEEUSHAHEREVETENERE
BMEEE. HERERRK,

BARIRIGE LR EFTEEES A R ERR. ERRISWAEFEPRNR

FIRERTRTAEIER, MARREE, RAEHRENE, URETALRROBIERE.

(3) REXNAEYRAENRNE W

ATHENR BTN MEBEDY241 = HE D ROE W, ERULEEFRELS
BRI 1%HKNO;. NaNO;. NH,NO;. NH(Cl. BfHM. BAK. £ 1%, ETHHA
RRISEFETRR, BRKE, RACBEUSHAHARENETENERR
WEMEEE

B ER LR ENHCLARERR, URERBEI%OTHEEER Mick, 5%
RIGNHCIFIREE, BIKERE, EREMEEYE, UHENHLCIKRERE.

(4) WIRY [ R HE e SR A R

ELRLRMEME, AT REFKDV 24 ARBEFENBSAR, BE
Box-BehnkenF LA &SRB R RE, UMBEHERAWNE, HATHEEEHKE.
WALEIKE . NaCIRBE#AT =B E =K PN LR
2.2.7 Bk DY2741 KB &AM

(1) &% pH W HEY TS MR W

WAL 5575 - A 1 moV/L NaOHA Imol/L HCI4) 53R 40 %4pHZE3.0, 5.0, 7.0,

14
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9.0, 110, BIEKE, KAEREUSEAHERFEAETSHNERBROME R,

Q) BERERNREYRFENEW

BUHESF 12h, 24h. 36h. 48h. T2h MR FHESRE, % SHMBERHEERTFRE
FEPHTRE, XAETREUSROHERENETENERBEMNE SN,

Q) EMHEXNTNEVRNERRAER

WA TR, HRE2%, 4%, 5%, 8%, 10%EHBEEMHD KB
FEF, RATREUEHCHERENESENE BB OME IS,

(4) BRENAEYRMEXRHER

FE250mL=F NP 7 HIHEAE H30mL, S0mL, 70mL, 90mL, 100mLi&E4k%R
B E, BRREE, XATRRUSHOHERENERENERERNNESS
#,

(5) KEREXNTEYRMNER RN

BEMERBT22°C, 25C, 28°C, 31°C, 34°C, 37C, BIKE3, RABR
FUSRBHERENErENERBENMEFHT.

(6) JLEYR A [EBF R ‘

A THRRERDY 24 AE WA= L0, LMRLERIE5EE, F8EpH 7.0, 6%
REME, 28C, 180/mintBIRIESF2~6d, RAEHEUSHAHEGRE HISREN
BB AME S, '

228 MEMRIBERHAR

(1) UVia e

WSmLEDY2741 B R B L HHSH, AR PIF, HHRLASmmEE, T
FHTRHEMIAFRHL 6. 12, 24h, LIKRBLIBRHE M RER AR, KH
EREUSREAAREAERHNLNEFH,

(2) pH B e

B SmLE#RDY2741 ) & B2 L& 84 F 1mol/L NaOH¥ A 1 moV/L HCIE W 75
REEBHIpHA B A4 5+ 6. 7. 8.9, 10, 11, AERELLEAHERENER
[FIpHAL 22 () K BV A B v .

(3) pfaEM

WSmLEHRDY2741 ) R B L& 4 5IBCE F40°C, 60°C, 80°C, 100C, 121C
WAL E0min, UZTRBEMANE. AEREUSHAHGRENHTENELNE
&

229 REIENE

EREREHERE. KOTE. BEFRTS., v, AELBES. 2H
CBAERNRE. A5 ERUREHRERR (HBWEIEN 223 %), BAZEMRN



I AEBESBIMHANEEE. BiiBE PDA PRI SE, EERHE lom AL
HE AR R BT S EIE R
2210 FEYNRMBRUERURS B, GiLfnkE

(1) HEYRLEAR REFF BRI E

MR LER 16 47, B4 10mL, BEERETREMNE, HBMATEK.
HEL. ETH., ZMZE. P45, AMBES ImL 25 24h, LEAGEF N
B %223 BIZETHETR, RASTREUSHCHERENKGITE N IETEN
EMEEEHCRNELER, FELREST 3 K.

(2) R pH {EF A R 2RI M A B st e |

BUREE LW 14 43, B4 20mL, 250i8¥ &ZBE8 pH Z 3.0, 4.0. 5.0, 6.0, 7.0.
8.0. 9.0, MAFEBHZMZE, RHRY, BEXNIR. RFAEREUSHEH
HERBNKBTE AR ES HRBESERNTEAME (oH AE 7.0 MBI iEe,
BRAFEF A EA. ARG FRUBNEBERFERNELE, FIELRES 3
K.

(3) REEHMZR LK

WRBB L, A% pH 2 70, ASGROZMIBEER=R, 4+EH0H
RERRROIRG . BROKTF, MADBFEEREA 0.22um MR ML ST
£H. '

(4) HR BRI Sephadex LH-20 H: 2,1l 4 8§

AR B KRGS AT R R ) B, BT FI 43 B R 4 Sephadex
LH-20(FE/K ©2.6cm X 100cm), Bl 4% b BEAARRHHAT BB AT . Yot ii40 A 0 R
K(6:4, VIV), WEH ImL/min, HEKE TmL. BT HEEEE (TLC) 447, &
HERADHBERS, T, EEFRER. REEREUSEAHERENAE
FFR A TR R R T SE B A B

(5) EHERL T

MERRIT. RAFNABE:ZRZE: FB=3:10.5, UV254m B%. H1E
BREEELA,

GC-MS 73#1: BAE AR SN Rix-5Sms(F 30m, ©0.25mm, FERERE
0.25pm), HBEF: HMHFR 150C, R#F 4min, Bl 4C/min FHEF 250C, H#
10min'”, HE SuL, SRAMSCAN)IE N RHIHTEE 40-400m/z. B8 HT
£ 0.22um LI T uE .

BEMLSMEEAEMNT: # 1mg BBMAZI TR KBr RAEB KT, ELE
BHRBETRTREEWNE. HSUEHER KBr BERNKHTALRIE, BE
LM FTR BT/MEZEE, UNRESHKEEM, HHE: dom’, S/KYL:
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32K, WERETF. 1.8, FIEE: 20.2cm’.
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3 BRENM

3.1 BFREMS BERAEFEEMTE
311 AES B SHEREEHIRLIT ST

EREREVAE LNERRIBHT STHRAS; PG AEL565%, G'HE
A535%, HPG HBUREAAENE. HARSACHRENEERENE RS
RHMABUCHE, MARERSBNAENUGHE, XERLRILE LR~
.

BRERD BOAENE BRI SR AR LS AR
HRAEITE, & BAEREN29.8%. MRAXEERETSBAEREERK, I
BARETIBEMARREES: NP EOAERRL, REERTHE
BN AESARNRD X B R R B E LA R AT, WK,
5 TR 53 B 1R BB B8 L8 I3 4 0 R S L 15 R 43 032 69.2% 145.5%

231 BHARABEHIRARRT

Tab.3-1 Isolation results of antibacterial activity of marine bacteria

RAGHELOAE RABSHAER

HmRY NEAEK

nE =1:4 ]
K 13 9 69.2%
w6 0 0
®a 5 1 20.0%
R 4 1 25.0%
R 3 1 333%
3 3 0 0
BN 1 5 45.5%
ait 57 17 29.8%

RI2REHE BN RBETEN, SEAERALSHCHEREOAEE,
KBRS L B A BG4 5164.7%, KRN KBTS, BGxeEss
BRRHOERANEBEMNERUENED, H17.6%.

%32 AEAEFENERRAAER SN

Tab.3-2 Antimicrobial specificity of bacteria with antibacterial activity

WAH MERE SHONERE KRTFE  R6R

HEEEAERE 3 1 8 3
HEHERE 17.6% 64.7% 47% 17.6%

18
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3.12 HERESBSREEEEMFEERIT O
NERNEREEEREENHE RLH LR3I R34, LB I17HEERS
He ITRBREEPAARBEEENT 128, 4570.5%; HA%LE, H60%H B
HEER, AEEFRERSHARLHER. B4 RERAEN KB ERE
EHGIRE, EEtRR: BASSI%MLLGMRE R BB AT, Bt
IZEED
% 33 WEREBARERAERGT

Tab.3-3 Isolation results of antibacterial activity of marine actinomycetes

HaRY AEBEREE  RANEELORE RAEEEHRAE

ERE B &5 et
#EK 4 3 75.5%
37 5 4 80.0%
e 1 0 0
iR 2 1 50.0%
I 5 4 80.0%
it 17 12 70.5%

34 AANEESEOREEREESS

Tab.3-4 Antimicrobial specificity of actinomycetes with antibacterial activity

R MEEE SHEEHNRE  ABFYE  ZNE
NEEEREES 3 9 8 7
& RN B L 25% 75% 66.7% 58.3%

3.1.3 RSB SREEEEMIFELRIT T

BRI EE, S0P EEMIEHIRESETRANEERTHE
E L. P EEEREAEERSMYE, RRANBES, X5EBERMGRER
HRBNTEEERDEENORR. WK, BUEERATHELBHREAES
THMEH R3-5) , FHREVRNEKEFTRES MRS . MARRGAAEZH
BIZCRE (R3-6) , MEROHHRE, WERS, BMEMLHIHEY, Hi535%,
HiEtEsR. SIKEATEEREER D, NA15%.
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® 35 EERABEREEENBHERGET

Tab.3-5 Isolation results of antibacterial activity of marine fungi

By 7 R BENEERNR  ROUEEEREN

BHE ot
%K 16 7 43.8%
By 1 6 54.5% ,
#N 7 4 57.1% ’
ik 3 1 33.3% *a
i 3 3 1 33.3%
Ftit 41 20 48.8%

% 3-6 AEMEEENHEERMERFE

Tab.3-6 Antimicrobial specificity of fungi with antibacterial activity

R WERE  SNAHHRE  KEHE  RME
REIREEES 7 7 3 7
FEHLEF AT & L 35% 35% 15% 35%

3.2 W4k E DY2741 £7E
3.2.1 Htk DY2741 5%

AR TEE] SERE, CHFETER, 500 fAEEMGENE. L8
B, E2BEA, ATLEARRME. (LE3-1.

. %
, K
%L:“; " i
Pyt
M %
Y

@ 3-1 MFLRS
Fig. 3-1 Spore chain structure of strain DY2741
3.2.2 Btk DY2741 $EFR4FAE
X S TR PR EHL L AEKENRD, ENELERRLE,
WAL AE, UERERRKISARERE. DREQEFE. TRERITE
S, WML, WREIE. RREHE. WNEELEKRE, SERLK
&, ERAEE R, RICERE LAKES, EHEERITSHERE. Hil

20



RINZREFELAKE, EEHERE LEL RUGERETHREEEERLE
3-7,
% 3-7 W8 DY2741 WOIEFHASIE

Tab.3-7 Culture characteristics of strain DY2741

e KRS, s,
%4 ne TR

RIS A RA + W we @
NEARBBERRE o KA -
AR + # it B
HHRA KR . ak K -
L . e e RA -
DREIHHIE " +# #K -
BB . W ®A -
R . A% ®E aq
HRE . a% RE Woo
RIS " ne K -
RIS - M B e

T v ERRI, T AR, v REE
323 IS4

MK3-8T I, BHDY2741 T LAZE15~42 CF, pHa~1038 B 2 K, Beiit 2
120g'L ™ NaCl, B/KIRIM, FEKBFAE, MALBIRL, Pk B X, AR, &
ERBALAD, ERMREMEMRLE, FPEEE. BE. 15, M. &
ZHE. TR, HER. VB, 25 FERSY. BARSY. s R
FIRAYE. B . SETWAE. SRR A B4 (50, B BMRDY 27414155
KA B (Streptomyces sp.) HEKEE (Flavus) »
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F3-8 EWHDY2741 0B L4

Tab.3-8 Physiobgicaland biochem icalproperties of strain DY2741

R G BRI &R
ERBBYL 0120 | DWEE '
KRR/ C 1542 | D-R# *
A epH 410 i *
wHA . LS +
Bl + DA ]
Bl ' R +
TR BT ¥ R +
PR + D-HER +
A, + e '
o R + 2 '
A + Gl
GRENR ' WEREH +

u.?m +

R .

L +
W o7 RIEEGR: " DGR

3.2.3 H#E DY2741 16S IDNA 9 F%E

(1) 16S rDNAPCR # 1%
& 3-2 Fizs PCR 31471494 1500bp KA .

Marker DY 2741

2000bp
1000bp

3-2 PCR ¥ /iy ik &
Fig.3-2 The result of PCR analysis
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(2) 16S IDNA FF5ifiisE:

ERBLERRTSY (27F, 1492R) X E#k DY2741 ) 16S tDNA PCR =4 &
BRFF, Bri3 16S IDNA 25 F:
CTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAA 48
CGATGAAACCGCTTCGGTGGTGGATTAGTGGCGAACGGGTGAGTAACA 9
CGTGGGCAATCTGCCCTTCACTCTGGGACAAGCCCTGGAAACGGGGTC 144
TAATACCGGATAACACTCTGTCCCGCATGGGACGGGGTTGAAAGCTCC 192
GGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAAT 240
GGCCTACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCC 288
ACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGG 336
GGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAG 384
GGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGA 432
AAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAG 480
CCGCGGTAATACGTAGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTA 528
AAGAGCTCGTAGGCGGCTTGTCACGTCGGATGTGAAAGCCCGGGGCTT 576
AACCCCGGGTCTGCATTCGATACGGGCTAGCTAGAGTGTGGTAGGGGA 624
GATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGTGGAA 672
CACCGGTGGCGAAAGCGGATCTCTGGGCCATTACTGACGCTGAGGAGC 720
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCG 768
TAAACGTTGGGAACTAGGTGTTGGCGACATTCCACGTCGTCGGTGCCG 816
CAGCTAACGCATTAAGTTCCCCGCCTGGGGAGTACGGCCGCAAGGCTA 864
AAACTCAAAGGAATTGACGGGGGCCCGCACAAGCAGCGGAGCATGTGG 912
CTTAATTCGACGCAACGCGAAGAACCTTACCAAGGCTTGACATATACC 960
GGAAAGCATCAGAGATGGTGCCCCCCTTGTGGTCGGTATACAGGTGGT 1008
GCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGC 1056
AACGAGCGCAACCCTTGTTCTGTGTTGCCAGCATGCCCTTCGGGGTGA 1104
TGGGGACTCACAGGAGACTGCCGGGGTCAACTCGGAGGAAGGTGGGGA 1152
CGACGTCAAGTCATCATGCCCCTTATGTCTTGGGCTGCACACGTGCTA 1200
CAATGGCCGGTACAATGAGCTGCGATGCCGCGAGGCGGAGCGAATCTC 1248
AAAAAGCCGGTCTCAGTTCGGATTGGGGTCTGCAACTCGACCCCATGA 1296
AGTCGGAGTTGCTAGTAATCGCAGATCAGCATTGCTGCGGTGAATACG 1344
TTCCCGGGCCTTGTACACACCGCCCGTCACGTCACGAAAGTCGGTAAC 1392
ACCCGAAGCCGGTGGCCCAACCCCTTGTGGGAGGGAGCTGTCGAAGGT 1440
GGGACTGGCGATTGGGGCGAAGTCGTAACAAGGTAG 1476
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(3) E#k DY2741 KILFEFIMT 5 R L4
BI#R DY2741 ) 16S tDNA FFFIH 1476 MBAL, %1% 16S rDNA 515 GeneBank
PAKFFIIHATIEL, 315 Streptomyces parvus strain NRRL B-1455T (17551 [FlE ik

99%, HHET REREM .
6 Streptomyces parvus strain NRRL B-1455T DQ442537
_’1_—1——— Strain DY2741
43

Streptomyces parvus strain 13647) EU741140

Streptomyces parvus strain 136512 EU741180

49 Streptomyces parvus strain 3151 EF063462

Streptomyces sp. 13638D EUT41127

Streptomyces sp. 136381 EU741131

[ Streptomyces sp. 136381 EU741132

51| Streptomyces sp. 13638C EU741126
_‘“E Streptomyces sp. 1364TM EU741143

65 [~ Streptomyces sp. NEAU GQ213972

- b Streptomyces sp. MEG2-6979.3a EU080943

I8 Streptomyces sp. ME02-6986B EU080947
Streptomyces setonii D63872

2 Streptomyces sp. ME02-6979.5a EU080944
i [———————— Streptomyces fimicarius strain ISP 5322 AY999784
64 Streptomyces caviscabies strain ATCC51928 AF112160
{ Streptomyces sp. VTT E-062984 EU430547
Streptomyces badius strain NRRL B-2567 AY999783

Streptomyces sp. IP51-3 EU181253
Streptomyces sp. SD-4 AM889488
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36
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M 3-3 Bk DY2741 MARGH L X WK
Fig. 3-3 Rooted Phylogenetic tree of Strain DY2741

# Waksman&Henrici R i, Streptomyces parvus = B % (actinomycin C)
MEAEY: ErBERREENE,: RTFLEH, FHEERE FUREREELRS
BHEEE: i NaCl B=10%, B<13%. 5 DY2741 ZAMLF, B E5E
EMABENFERKER . BMHEE DY24 ML TN MNEEE Streptomyces
parvus BI—BEZH.
3.3 EHk DY2741 ABIEFEAM L
331 BENMERMREYMRNTELROKM

EABRAEK. AT¥K. 84K, BRAKRTFRE NaCl BB RBHESE, %28
BFENFAMERROTE, SR LB 3-4) RIS Y 2% NaCl I EEE
REH, BT 12%NaCl BEFF AR, HBRK DY2741 B AT 2 12% NaCl. T
BN RAREKR BRAK HEBERHENED. ERANEERRD, MUEE
B THER DY2741 MIBERE, SRE2EREXAU. A\THAEEEEHE
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DY2741 i & LRI KER RS, XA h TRk P e s,

KA

MBS B B 42 (mm)

FF S F O OO0 O00

$ v*@@@@ & & &

L AP A A
RRASFNR

M 3-4 RN R EH DY274 EREDROEE

Fig.3-4 Effect of different cultivate medium on antibacterial activities of strain DY2741

332 BiFEREYRMNER RO
WEANRMRARELRR S, TILiES ET{EHJJ&*MJ&M# XS v

B 7 HBIEETHR, NERERMN (B35 52HALABNEEENEE
ERMx /D, RETHDEEEMEANERBEURTGEIMS 5 RARB R
R, MATEEERNEREREK, FILENRERE.

I

P & @
& e & ,g&
& RABR €

WE M H2mm)
s & 8

wn
T

o

3-5 BEXEH DY2741 REMRAKME

Fig.3-5 Effect of different carbon source on antibacterial activities of strain DY2741
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BIRHIETE AL BB, b T B BEBBHIREE, 551510 1%,
2%, 3%, 4%, SHEEHERER, BKKE, WEMEEE. KRERAE -6 Fin
AR R B RN E M E R R R. TRKENTHELER (KT 4%),
N HIABEY R RIS

=T
2 3 4 5

AT EREHRE (%)

WEEER (om)
s & 8

i
T

(=

3-6 RIS RE X B AR Y RAOT W
Fig.3-6 Effect of the concentration of soluble starch on antibacterial activities of strain DY2741
333 BEXHAEMRINE SRR
KRIER T HRAM 4 HANEEN 4 HENER, CREENE -7 THEE
MAFDEEAERREEFTENR, STREENEFEE R L EFR ALK
HEMBAERY, MAEAREY, FHTFRERY=INER. TRRE SRR
B DY2741 SIEYRN=REHE. S4%E, BNALENRERE.

30 1
J_lwl 4

W WM WRE KhE BER BaB SRR Zon
ENCIE b

25

o)
o

M E M A 42 (mm)
S G

U

(=]

B 3-7 WiEX E#k DY2741 ERENFENEE

Fig.3-7 Effect of different nitrogen source on antibacterial activities of strain DY2741

26



RIEMERERNENBERER, 2505 0.1%, 0.5%, 1%, 2%, 3%, 4%,
SRR, BIKKEE, WEWEENE. LRERNE3-8: N 0.5% L%
BEFENEREREKR. MAKRENSLEMENEYROEE.

30 -
0.1 0.5 10 20 3.0 4.0

FHBERE (%)

25

M B E 2 (mm)
e & B8

(V3

o

3-8 MILBREMES DY2741 FHRENRABLRHEN
Fig.3-8 Effect of the concentration of ammonium chloride antibiotic activities of strain DY2741
3.34 WRIEIEHEFEER
Wi RY. T 3% 7 (Response surface methology, RSM)fEFH—Fh%ci-th4k 7 i B RN
T RAEMEFERAT). Box-Behnken vHk7E S B B AW X 505 B 3T ik 4675
BHESEYMERGE, FENENERRNEETKERETEERTRL ST
o, THRER XM E S B R RANREEHT,

2 3-9 Box-Behnken i1+ B R R KEH#
Tab. 3-12 Factors and levels in Box-Behnken central composite design
K¥
H& MG
-1 0 1
W (%) X; 1.5 2 25
AR (%) X, 1.5 2 25
& (%) X; 0.25 0.5 0.75
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% 3-10 Box-Behnken i@+ RER

Tab. 3-10 Design and results of Box-Behnken central composite

Run X X, X Y, (mm)
I 1 1 0 2%
2 1 1 0 21
3 1 1 0 21
4 1 1 0 245
5 1 0 1 2%
6 1 0 1 2.5
7 1 0 I 2
8 1 0 1 2.5
9 0 1 i 2
10 o 1 1 2.5
11 0 i ! 21
12 0 1 - 21
13 0 0 0 2
14 0 0 0 2.5
15 0 0 0 2%

R 3-10 F Xiv Xov Xs DRHEH, THERE. TUENRSB, Y, h0E
BERZ.

FIF SAS BT 3-10 PR HE, BEBAHE:
Y1=26.5-0.1875xX1 +0.25xX2 - 1.0625xX3 - 1.625xX1xX1 + 1.625xX1xX2

- 0.25xX1xX3 - 2.25xX2xX2 - 0.375xX2xX3 - 2.375xX3xX3
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£3-11 HFEDRER

Tab. 3-11 results of variance analysis

Master Model Predictive Model

Source DF  SS MS F Pr>F DF SS MS F Pr>F
X1 1 028125 028125 0833333 040318 1 028125 0.28125 0.833333  0.40318
X2 1 0.5 0.5 1481481 0277852 1 0.5 0.5 1.481481 0.277852
X3 1 903125 903125 2675926 0.003546 1  9.03125 9.03125 26.75926  0.003546
X1*X1 1 9.75 9.75 28.88889 0.003003 1 9.75 9.75 28.88889  0.003003
X1*X2 1 105625 105625  31.2963 0.002519 1 10.5625 105625  31.2963  0.002519
X1*X3 1 0.25 025 0.740741 0.428754 1 0.25 025 0.740741  0.428754
X2#X2 1 18.69231 1869231 5538462 0.000691 1 18.69231 18.69231 5538462  0.000691
X2*X3 1 05625  0.5625 1.666667 025317 1 0.5625  0.5625 1.666667  0.25317
X3*X3 1 2082692 20.82692  61.7094 0.000537 1 20.82692 20.82692  61.7094  0.000537
Model 9 6414583 7.27315 2111797 0.001837 9 64.14583 7.127315 21.11797  0.001837
Error 5 1.6875  0.3375 5 1.6875 03375

Total 14 65.83333 14 65.83333

*3-12 @EAERHEARBEITHE:
Tab. 3-12 Estimate value of partial regression coefficient of regression equation
Master Model Predictive Model

Term Estimate  Std Ermr t Pr>t| Estimate  Std Err t Pr>|t

X1 -0.1875  0.205396  -0.91287 0.40318 -0.1875 0205396  -0.91287 0.40318

X2 0.25 0.205396 1217161 0.277852 025 0205396 1.217161 0.277852
X3 -1.0625 0205396 -5.17294 0.003546 -1.0625 0.205396  -5.17294 0.003546
X1*X1 -1.625 0302335  -5.37484 0.003003 -1.625 0302335 -5.37484 0.003003
X1*X2 1.625 0290474  5.594309 0.002519 1.625 0290474  5.594309 0.002519
X1*#X3 -0.25 0.290474  -0.86066 0.428754 -0.25  0.290474  -0.86066 0.428754
X2*X2 -2.25 0.302335  -7.44208 0.000691 <225 0302335 -7.44208 0.000691
X2#X3 -0375 0290474  -1.29099 0.25317 <0375 0290474  -1.29099 0.25317
X3*X3 -2.375 0.302335  -7.85553 0.000537 -2.375 0302335 -7.85553 0.000537

BRHTRAYZRELZMRRERAKRI12. RILEFEERSH

X3(P=0.003546). X1> (P=0.003003) . X2*(P=0.000691). X3*(P=0.000537)% M}
BF, X15X22 [BIH3H AR (P=0.002519)% BIHRD Y2741 =51 B 49 5% i B 2% W AR 2L
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BE, X1, X2, XI5X3Z BMXHEER. X25X32Z KA AR EHRDY27417=
THEDFRINEHAEE .

95% Prediction Intervals

28-;;%"“”“0"’” r/',mwg'm'~///\,w,,/g;m.ym ST 2 g’/{w 2 - . , % ¥ 4
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§
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¥
7
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0.00 0.00 0.00

X1 X2 X3

H 39 SAREMXBERTN MY
Fig.3-9 The Forecasting the result curve of the three factors
MEE (E3-9) FFH, HRREETEREE 95%.
RiF] SAS #ksa%ma s & (W 3-10, 3-11, 3-12 fims) , ATUEMRKR
It 2% BB 0 e £ M O AR a3, BURRBIEMEEEKEEREA, WHERKW
B 3R o

vz S ¥ i s i o “”/‘i%

0.9-;?2’ P ‘_
o6l ?
24

0.34. L

; od.2s N B ;

-0.3- SRR | 3

-0.6- /7& o

e M 9

i s 2322 zxﬁj

-0.9-0.6-0.3 0 0.3 0.6 0.9

X1
Fixed levels: X3 =10 Fixed levels: X3 =10

3-10 |MLMATAEEN L EYMES LR
Fig.3-10 Corresponding contour plot of NaCl and starch

0 3-10, ZEARKAKFEE RN, DEUMERELTPLKFH, HRULHRES
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-0.9~0 Z [ HL B ) i B AV B 1 i s n, 40V B B EIAE) 26mm LA k. 7T
BHERKELHE, BRETIRELR, REHETNEYFACERE, HRBHEE
-0.4~0.3 Z [alit, MG ERRAE AR 26mm M L.

0.9 o
23
0.6,

0.3

NED
0.3
‘25
-0.6]

0.9 2¢ i
TR I
-0.9-0.6-0.3 0 0.3 0.6 0.9
X1
Fixed levels: X2 =0 Fixed levels: X2 =10

-1 WABMAERARTEERESLE
Fig.3-11 Corresponding contour plot of ammonium chloride and NaCl
0 311, ZEARBATIEEY, LUEERIKE LT RO TR, HELH
Yi8-0.9~0 Z BB, PLEYFEBREE NaCl T n, MWEBHEAEEE
26mm BL bo SACEKERE, EFEPERRETE, BAREHEYFUKFRIE,
HIRIELE-0.7~0.1 ZIHR, #MEEERRAMAENEAS 26mm LA L,

?gw g flv TR R R R YT j
0.9 Zig y
22
i P
0.347
X 2y @ ;
-0.3-’;’2&
_0'6-%; i . oy
P
P v )
23 74 25 25 ,zaj
-0.9-0.6-0.3 0 0.3 0.6 0.9
X2
Fixed levels: X1 =10 Fixed levels: X1 =0

3-12 ATAMERIELENTEYNESSE

Fig.3-12 Corresponding contour plot of starch and ammonium chloride
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A 3-12 EARBKTEERN, SEARERTHOKFR, HTEtiEs
GHD-0.9~0 2 IR, FLEIYRF BEEE TR SR B TN, B A BoKE
5% 26mm Bl . SALEBOKREETE, BB B FUK PR, JRIDEE-0.8~02
05 B B KB Agix B 26mm B E,

BT REYURME, SBIAX1, X2, X3W—K RS, #TERAX1=0, X2=0.07,
X3=-0.23. Y1=26.6313mm, XfRLHIHEFEHEER S FH12.000%, T R HR2. 035%,
SULEE0.4425%. % T WAETMME, U LR MERFFERTELRRIK, R
%:mjmm,nomm,NDmm,¥WEﬁmzmm,EﬁMﬁﬁﬁﬁ%Méﬁ,
iE B T BRI AT M
3.5 BkEDY2741 REEEEML
3.5.1 4 pH M EMRINELRRZ M

BEER TS pH HWMBEYI KB R AEREF=RE RENPM. FNHE
SR B AR AR SR O BEE A ER R R . R B SREN pH 25 3.0, 5.0,
70, 90, 11.0, BFEEE, MEWEHtt. LRERAE 3-13: Ll pH WA
W, SR ESAE AW, T pH A 7.0 MRENRNFERE.

25
E
§ 20
m
15
i
g10r

5 -

0 .

3.0 50 7.0 90 11.0
#IHPH

& 3-13 244 pH M E# DY2741 FHREN RN

Fig.3-13 Effect of initial pH on antibacterial activities of strain DY2741

3.5.2 EMERRENRFENZN
m%%l%\mm3&h4%\nh%ﬁ?%%§,ﬁS%W%ﬂE%WTE@%

EREHATRR, SERLE 314 BHERE 48h HHHEYRO-ERTH.
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3-14 ERERNEH DY274] FREYRNER

Fig.3-14 Effects of seed age on antibacterial activities of strain DY2741

353 EHEMREYRFROKE

KREBAER R WEL S HAK AP ERHHE, AR A EEE
MEHE. EHELRTRBIATREEONRR. ERBEFEPERTRKER
HTH, LRERNE3-15: TRRVEHEND %R HAENRN= 4B,

30 ['
4 8 10

BEHE (%)

MERMER (mm)
s & 8 R

Lh
T

o

H3-15 ERRRREYNR-ROKM

Fig.3-15 Effect of inoculation volume on antibacterial activities of strain DY2741

354 RREMMEYNRTBHEM
SHMEEVHRNR BRANEBE. BETRYHESNEK, HELTRLE
BEGRENE, BRRERBTINER. REEREYWABYRNRL=E.
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LRLERNE 3-16, LRFH 70mL 2R (250mL =& M) MEH DY2741 il
VR BBEH .

30 r |
30 50 70 90 100

¥HE (mL)

WHEER (mm)
5 5 B B

(V]

o

8 3-16 %A MES DY2741 ERENR KN

Fig3-16 Effect of broth volume on antibacterial activities of strain DY2741

355 ABEEMNREYNREEHNTN

BEVHRBEREE—EEEERE THTH, BEMUEWEANEKTAEY
RERE=YHER. BETEIHTEAEKMEANREEES: AEIHLSH
EARERR, BARUREE, 8%, REMOAE, RENASE A5ELRAE
¥. BN ERERYWEKRRTINRATE. TREENE3-17: LREHEE
DY2741 BiE R EBHBRE K% 28°C.

30;r

|

25 -
E
E2¢t
ﬁﬁ 15 |
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0 I i I i - —d
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317 REXER DY274] FREHR-ROE M

Fig. 3-17 Effect of temperature on antibacterial activities of strain DY2741
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3.5.6 MEYRE KR

WEYRBRBA KA, HREFYORKEREE. MERREY, &k
MRS TR, RERBTDEMSHI TR, BERENBBRARABHRR,
ARSI D W R ERE Y. EtH DEN TR R4 T ER, LR
B E=Y). ERER (LE 3-18) RH, HEWHE™8E RIEHEE 5d IABIR KM,
Bk, "IH#E DY2741 REEA SR ERE Sd.

30 1

[3nd
(%]
T

[
o
T

B H 2 (mm)
S &

v
T

(=]

B (d)

3-18 Hitk DY2741 B R4 iE)
Fig.3-18 The time of strain DY2741 produced antibacterial substances
3.5.7 REEGFHMALER LR
R R B R AL G MR BEBGE AT HUBE MRS L. SR B RRE L
SHRBHERFHEFENNEEER. B 3-19 hRBEFMRATEHNER. &
WE, RinkBENEEERHR 23.5mm, MAERMNEERER A2 32.5mm, ¥

AL HT RALSE

3-19 B DY2741 RBEHRURENERE

Fig. 3-19 Antibacterial activitis of original fermentation broth and optimized fermentation broth

35



3.6 EIENE
ER=MAE, HHESEANRGEMAEENE. SREREH (LK 3-13)
KRB &R OHERENKGITER R, WHEFRTEORMERY, WeE
B, BABBHMRS, MEHELENHELYT R
% 3-13 B DY2741 %
Tab.3-13 The antibiogram of strain DY2741

WA S.aureus  E.coli B subtillis . cerevisise C. albicans A. niger
MEERERE o+ +H +++ ++ + +

T “HHT MR RS " R<MEBEBS; “H7, 16<iME B EH2<22;

3.7 KB A EY R TR

371 UViEEM
B 320 RE, HEYRESRENBEIMTIREE, HiBaehRREN BB,
I, FUEYIFN R A R BT
30 r
~ 25t
g
E2t
¥ oL
g!ﬁ 15
" 10
® st
0 (|
1 6 12
iHE Ch)
B 3-20 FEIME RS B 3HA B R IR BN
Fig.3-20 Effect of irradiation time of UV on the stability of antibacterial
3.72pHB2EM

REBAMAFN pH S B)E, HNEHERREEEER (B 32D, HHH
H YR pH 18 5E BT .
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Fig.3-21 Effect of pH on the stability of antibacterial

373 RBEY
TRAEYRAREEEN R LR ERNBN AT RERARES L, LR
R (LA 3-22) FEHYRE 0OCRLEREMKARE, BES 1000 L&HE

(=]

BT EE DRI ,

30 ¢
25

a0} &

e |

g1
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g
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60 80 100 121 bugil

40
#BE (T)

322 REMAENRIBELHEM
Fig3-22 Effect of temperature on the stability of antibacterial
3.8 MEMRMBBRERURSE. GUMLTE
3.8.1 MEMRKRRIERE
(1) AEYRAERFIER T RE R R
REERGTRESHENTRBERE, B ERERNEBENES, T
RENHYRERFERFRBRIER, LRAE 3-13. HRTH, ZMZ B
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NEeREWHRENABTENNEEERRL, KXRETE. —8F5. Lt
BAMEARRRIR. TR SR 6 R — R SRR . LB
RELRIEEBIERY, CMETETH. SONFHE, WATABRBOK, HE
VIR REBT RS R A — 55 BARGE T Bip A,

2-13 RENRETEBHFHERNR

Tab.3-13 Solubility of antibacterial substance in different solvents

WEEER (mm)
o5 S.aureus E.coli
k]| R shyEm) W

XK 0 15.11£0.11 0 22.6540.18
PR 0 25.88+0.26 0 27.45:0.26
ETH 0 27.7540.36 0 28.36:0.41
ZRZH 0 30.55+0.38 0 31.9320.37
bank 0 29.3120.41 0 30.1120.39
TRk 0 18.37+0.23 0 19.510.20

(2) AN pH B FARZERHME R R

AT~ BANNEBE DY2741 MAIEYR, MR, Eix e
WAE pH &4 THEYRNEBRRRET THR. KRN SR pH &R LER
RABEDY 11 KEUE VAR RKAMMBEIEHNE 3-14 BiR. £F pH &
FHTZRZEMKBIRAANEE Y omm, THEFYE, TEIERNEEK
/NG pH FEAEARSRYE. 7E8EIE pH FHAG THNMNNEEERB R, MEA (4
BWAD BEMERE. R YRR P,

R3-14 EREHKH FEMMOAME

Tab.3-14 Antibacterial activity of different extracts at different pH

HEMER (mm)

-7y |
pH3.0 pH4.0 pH5.0 pH6.0 pH7.0 pH8.0 pH9.0
H#hs 25314032 2746028 28114043  29.79:0.39  31.28+0.45 30512022  27.76+0.33
Saureus  K#f 0 0 0 0 0 0 0
#ivm) 0 0 0 0 0 0 0
M 2744027 28874033  29.51%0.36  30.95:0.35  32.89+0.41  30.07:022  28.55:0.42
Ecoli %k 0 0 0 0 0 0 0
“EH 0 0 0 0 0 0 0
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3.8.2 EB¥EEEL Sephadex LH-20 H it 45 BB H MM E MY

AT BEANE LR OFERERAHEY, # Sephadex LH-20 HEIE#THH,
FR R 182 B. SR EOHBHREN KB E AT~ E RN SRR S S
t, SRLE 3-23. WHBRERNHAT BB EEE, B gt &RAHHREN
KNG EYE BEMMEEE, SEERTHE—SHR.

- S.aureus
-= F coli

] %) ) )
S [y S o3
T T 1
lov)

Inhabition zone
M ESmm)
vy

10

SANY '\,\53’5’56\ A AR N

.»\ ,,)\ ,,)b ,\D\\

\0@ W&

W & AV w Q
FE IS @

&% Tube number

B13-23 Sephadex LH-204 1% /3 S AR AR AU HD B 4%
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4 it £

4.1 BEREM S BSEREF M EMFE

FRAARREMEFEFERERERESEM, NS HI RN
HHEY. ARFESRENSEREDERFREEEERML TR,
FAM, HEERH, ERAAEFEE, RIUEFENRRAMSEMEYEH SR
BREGFEROEILEFRAXRR, BRRRNEMINE R LN SR IR ISy
MEILE. BRBEEHERERED. RHEFETREFLERKRRE, ik
RSB RERUREROBEEERKRXR. HETREBR, BEREE LS
NRETREEHR, TAKRRELFEERRER, THENENXR. RIS
REZEBARRIGHTHRLENSE, hHBEERZ—.

EHEMRRERABRNE, SRR REERR, EFAMERE, A
BEME R, B FEANRERRE, TN —BAIEERBYEHERER. A
BRENRLES R DA ERR LR B REE LR EMRE, NE RN R
T REFHIREL.
4.2 MEH DY274] L E

AR, EFREE EREURERNS TEDELHERLSE, HAE
DY2741 N A—#k/NEBHE, 5 Streptomyces parvus strain NRRL B-1455T FlJEHE %
99%. EHANMEBEIMHXTMBAER. NEGRAELEEFERTEHLHBR,
KREIMEBEET DBP MHXRE, Bl ZENmRRsmanES, A
— SR RRERE Y R ERNLE,
4.3 B DY2741 KR BES B 1L

BEERRLRIRHBERE. RRREASRE, BEWNERT IR
RS EA R B R AR, FREZENRERBER M £ ERALTR 250mL
BRER, AE—ERRBRY, EXUEAMEEERE®TEESE, LBHRY,
FRURENEFENNEYR>=EEF, MWABAEREENENEEN BN S
R FF]. HWEK DY274] BRASHENBEREHRTE, EREEHEs
ERMAF FEEERERB=. B SEBN S MAKMBTYIHE, REE
FEMTEAREA S ERKRTEIREY, MEFREE & TEEE KNG T
KPEHENFERY, SBRERBE=Y BRI,
44 B DY2741 HEYREEEASE

BUXE R DY274] REYRREHTRLR, ZEEENAEYRY pH A
UV MRS, BT 10CHLE, HEWRFBHSKE. SN T—5%
B, RE, 28, AUSTRRETENMENER.
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4.5 BHE S BIHR

1997 & El-Naggar" 8 T 8B & Streptomyces nasri submutant H35 =2k 8 £
—HFR_TH (DBP) AFHNEGEM. A, Lee™REHBE S melanosporofaciens
7= DBP, iEB'E RAHEEHEAMHN. Roy R REHBE S albidoflavus
P4 K DBP 3 G4 8 G B R A QMMM LR A FERBOEY, WRL K]
TEBHEEE. Foster £°4R1E DBP % SD KR AE /N T RRE/EH KT (LOAEL)
K 66mg/kg/day. Mylchreest ZPHREAFIBLZS (650mg/kg/day) 2BHEHDT
[, BT HERDFHEFHY. Watanuki &5 1% DBP 1 FWEM M D864 3 A,
Bk, DBP MARREREAEFHFE—SWR. Bil, RRWE MEBE™4 DBP
FIRE. Bk, XREMARAGYERNESFEEBE—SHN.



5% it

MEITALRERENAFARS (BEEK, B, B1%), RABBERE
. Ak, REEREEMEY, O EBME 578, WA 17 AR 128 #.
KRB EUSREOHERE, KGITE, WHES. BRBONRE, #Ang
REEAFE, ZREVNEKNENSBHAEHEEENAE 5 ZXELIEH
MARLHIRE, DHK 69.2%F 45.5%; WK, BURENPHEHEEHEE
PERIRER B oy MR 03 B B R B BR S EL U8 5, 408 o 75.0%..80.0% K1 80.0%:
MDA NP4 B AR HEEENE S SRR RS B R EE R pR S,
55K 54.5%F0 57.1%. HERERRLEARHAFLERFLELBMNRE, H
o FURN & T P R AT

Tt —k5 B B TR S SR8 R I RS R R BT BHE
RE. SEFFREREBEWRETUNS S ENBERER (Srepromyces sp.) HnK
B (Flavus), 158 tDNA #3515 GeneBank H.3 MR LR EWHE RS Streptomyces
parvus strain NRRL B-1455T BIFF5 RIRYES 99%, &R CHR, Btk DY2741 S5i4@%
AR, ERSEFFEREREUBTRERKER. BTHEHE DY241 W15%
ER/NEEH Streptomyces parvus —HBF,

ATRENEYRN=E, MERDY274BHEANINER AR TR, ¥
FIEBRENR BRI, % H BRI ER, BEREN . B
Wi B [ % 7 Box-Behnken /0 & LR AL A Y1 = 265 - 0.1875xX1 + 0.25xX2 -
1.0625xX3 - 1.625xX1xX1 + 1.625xX1xX2 - 0.25xX1xX3 - 225xX2xX2 -
0.375xX2xX3 - 2.375xX3xX3, ##77F215 3% B 0 35 3% B B AE A A AT v
2.035%, JALH0.4425%. FALM2.000%; REEZMRILERRVRZES 7.0,
BB MR & 48h, BEEMBH6%, BELREH250mL=ANEET0mL, BiFEHE
FFREH28C, BFEREER RS Bk, 5 E ER2 i ERA23.5mmi iy 3
32.5mm, HRMINT438%, RAWE.

EH DY271 B RBEEERRYE: SHEYRXN pH. UV EEBITMEE
¥, BT 100CABABNRBL KIE.

BN EZHREETHAEYROE B RN E, THROZD KRB FE,
Sephadex LH-20 fE &8 i B f5, SHEFHRIEIAFAEE, HPE 2 Mextd
REMEREAKXGTENNEIEHRR. B8 2 MEMY B R H 53T
i, IEEURE RN BB — WA ST EE- R, BETFREEEE
AW E—, BRI MS B SIRMER LXK FTIR Y6405, 0355005 1%4 4
ABE_ BT B(DBP).
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