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Antibiotic activity of fermentations of marine Actinomycete 1,, and
initial identification of strain

FANG Li-ping, LONG Jian-you, JI Zhi-gin

(Institute o f pesticide, Northwest A & F University, Yang ling , Shaanxi 712100, China)

Abstract: Marine Actinomycete 1,, was isolated and collected from seawater of Bohai, The paper in-
vesitagated the antibiotic activity of fermen tatians of stain I, ,by means of mycelium growth rate and the
double-layer method. The results indicated that more than 80% inhibiting ratio could be gained from the
tested 13 varieties of plant pathogenic funguses (76.92% of the total) ;the diameter of inhibitory ring of 3
tested bacterias was more than 18 mm;the results of pot tests showed that the fermentation products of the
strain I, exhibited 99.57% of protective efficacy and 75. 53% of therapeutic efficacy against Pseudopero-
nospora cubensis. Through the research of stability of strain,the results showed the cultural characteristics
and antibiotic productivity of strain I,, were not altered when subcultured 10 generations,and the antibiotic
activity of fermentations of the 10th strain did not decrease compared with original strain. According to its
morphological, ¢ultural, physi-biochemical characteristics, marine actinomycete I, was initially identified as
a variety of S. ahygroscopicus.
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EER, RAEYEEY RENRBEDTRE
BB, E RN EYRBEIF RO HAR . ARG 5
EYRBRHIRFRACKBERKRL), R,
ER M MAEY R ROAW IR, RAF R KA
EEB BB, NTIHRTWHERRORNER.
BEMEYR-IMEXKHFITFEMTR, AER
BERPE R ERNEWEREY R, KM
Y- RBMAEMHFBRAENY ., BET, BMEN
BHEMEYRB=WRY 1% BB ERFEHE
BOMEDRBENFEFREBRTERNTE. #
ARG LR 50% LA L3 & A8 HE
Yy iE Y R, R o T R X A B K B 4 28 BE
ER XEFERASYAFERRRBU T FHHOL
RUEY FECHATRHER. L.AKENDE
WARPIBALBIN | RBHRE, TERN R R
WXt Z RN EYRIREABRNME ER, B
MEBEKNRABERRERNS TR ECTHERRHE
mF.

1 MM

1.1 # ¥
LL1T #XEHH WERERE LE® HEEN
B K b 8 B,
1.1.2 HEXFARE /PMEFREBERE(Fusarium
graminearum) ./NE 18 /% 5% 8 (Bipolaris sorokini-
ana) AR 7 BK & (Alternaria alternata) , £ X/
P55 B (Glomerella cingulata) . E R R LU &
(Macrophoma kawatsukai) SR ET BB E (Fu-
sarium oxysporium) B E BERE (Pseudopero-
nospora cubensis) 3 B B £ 5% W (Cytospora sp) .
EXEHH B & (Curvalation lunata) . BB
SR (Alternaria solani) . B #Hi ™ B 5% & ( Fulvia
Sulva) V8 JN KL 2995 B8 (Fusarium bulbigenum) . %
i K B N B (Botrytis cintrea) . /N E A MK E
(Blumeria guaminis) . K ¥ & ( Escherichia co-
i) KEBEIF AT 8 (Bacillus subtills) I E A%
BRB (Staphylococcus aureus ), ¥ iy 7 3t 4 Bl
KEHMRERRAGH TR,
L1L3 ##&% (WREEWKRAERE PDA
BREFAREORERE.
QRBRR AR RE DPREBBIERA.
OEMEETEFAE- BRI BERE AK
SHRERE ERREHEERAE HEERSH
GURHE R E DR EETHEERE SR ERIEE

B OHEBXIAXEEERE ARBELERE.
YU B AR (Tresner) FHX 4B B KL
BOERKBHEERE SREKBIERE MR
HRFEFRE REMAEMERE.

1.2 K/ &

L.2.1 T, &kegeh BLEAKEHRERK] S
AL BT 28 CHEFMPIEHR 4.

1.2.2 1, EMASaeHE RABHARER
. 7E 250 mL ZMAMPEA 100 mL WEFHE,
TRE 102, R KEL % 180 r/min, 28 “C &4 T &
R4 d.

1.3 4S£WEElE

1.3.1 LE®ABARSARAGORHNHAER R
AmmE s RERED, BIRE L AKRERR
1mlL 59 mLBifbkl) PDAFRERY . BALE
BENPHBHAEREIR, BRERBR &
BMEREIRLERA I MR REREE H(E
BRAmm), FEHFFELN - EOWERRER
H,BAEEH 3K, BT 25CHBHAPHE#H72~
96 hjG A+ FXXERNBHRARFEEEFEEEK
HE AT TEMHE.

o _ XHIBEIEA K R — R K AR
Wi %/ % REEE R AR X

100%.
1.3.2 LA #ANARmGOHUER R
ANBERZE ., KESFERM 2% HlE %%
B IEEFREXRALAREBEAKERE. €84
BHRmMPAHLXEREMA 10 mL ERIEHRE. G
e HE T mL ERMMAREES CHERERE
(BEMERAFEAEEMACEBNERIERER
H. ARG EBNM ERLLBRBAEXE S
B BOHE 4N FRAZEAMNEBHESE. RE
EBMFEAPTEALEREABHE .2 mL. BT
25 CHEBEMPHEIE, 24 h /550 8058,
1.3.3 &&&® RFRPEAMEY EEERNE
FLBR WA 1, O Mk R RV R W B 10 5, LA
HAAME, 24 h GEAMBER/NEARKE. 4
BEFAK.BEA 1A, 1 BRENEABKRY
SRR TREAE T ERHE BB ARE.
WITERABEY . R ERBRETRAME
BN/ EAMRE.24 h GEMBK LR T,
EREBRRBEE R 105%, LIEKIXE, &
NHEFAIKBEE 1Z. | AR PIEARBRHN
SRIRHEHITREAE GTERE R RABIE MR,
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100;

X 100% .

*f B IR 1R 16 2

L4 LNsEBRRARYRAGRBELRE
HLAKERK | SVPHERELBR3d %
RIKERER 0K 2HEFREREREUER
¥ 0 B /N 3 4R 8 A O 18 7 A IR SR A
WA KEREMES N ER K BEROME NS
He,
L5 LM S EEE
SRAXKMAE P RMEEIRAE, X 1, Bk £
ERRABSFEFEHRITEE  WEBMETRE L,
EHENEYL SERLNERES AREMEE
BRELHBARBE FXTERARTEREK

RO WA RS A AE?
2 GRS50H

2.1 L, HEBANEDEH
2.1.1 stmRAEZNHHER MARITTLUEHS,

LEHABANHEBERE .  ERELUFE. /)
ERBRE EXNERE 4+ RFAENR2 AL
KGR A 959 LA b 5 X 3 52 B8 42 0 L M 4 ok
EWRd B RE B ERE NENRER
B OHETREE 6 MRFEENE LA K MK
RBAESONU LM ERE . EHMKERA
BB 22 4 KA R 6090 LA b, T XF E K 25 #I M 5E
WEREL A KB RMET 602, HAmm e
80 % LA b B o iR E A B B0AY 76. 92% T EA 1,
BRULEE I AR EF.

2.1.2 sSAakmEemuun ME2ITLIFN,
LB AR EFERTEMKBITEOME
MERYEISmm UL, EMERMENRESR, &
HOMEREOMHEARRE MEBARIAT 25
mm LA b, S Lo m Bkt E 2 KA PIESA
AR 15 .

21 L, R B2 A OH IO O 0 R4 R

Table 1 Analysis of variance tests of {fermentation products

of the strain I, against fungus

19 S B LR ] AR RO MRS
Tested pathogens Inhibition Tested pathogens Inhibition
WE BB M Pseudoperonos pora cubensis 100 Aa B B E Fulvia fulva 87.79 FGe
YR E Macrophoma kuwat sukai 99.45 Bb INEFBIFE Fusarium graminearum 86.48 Ge
INERBESHE Bipolaris sorokinana 97.73 Cc DB TRHME Fusarium oxysporium 82,37 HIf
EX/NFEHE Glomerella cingulata 97.17 Cc PN RS W Fusarium bulbigenum 79.59 Hf
Y RBERE Cytospora sp 92.06 Dd F MK BIRE Botrytis cintrea 62.13 lg
WE KB M Alternaria longipes 91.08 DEd EXRT AN BRI Curvalation lunata 58, 11 g
B R E Alternaria solani 89.68 EFde

ERPBEFIREIN PO ARKEFRRALBRBE FARANEFBRALRBE,

Note: All values are means of three replicates different capita letters indicate the dignilicant difference;different small letlers indicate disit-

inctive difference.
t WY T ¥4 5 bot- UL TokiEoL
Table 2 Tests of fermentation products of the

strain l;, against bacteria

X P M A2/ mm
B IR o Diameter of inhibitory
Tested pathogens )

ring
FE W Bacillus subtills 21.36(+++)
S HEME PR Staphylococcus aureus 26, 17(++)
KB &® Escherichia coli 18.71¢(++ +)

P+ R MMM I R RN - R
MR,
Note: + means eyeable, + + means clear, + + + mean outstand-
ing.

2.1.3 st kanmabisaR LLAKRAEAER

%N BRI BA BRI 3 Bk, A 3 T
B it T, B 2 TR O SR /N 3 P B (R 4 OO
TR RN 99.57% M 75.53%; KBBHE 10
05 X/ OB B R BRI TR R A RN
62. 87 % 1 53. 57% , Fi AL XF /N5 F1 MY B 1R
YE R FasT AR
2.2 1, MEABAANERNERDEYE

M 4TI, L BB L 10 KETHEER.
R BRI 3 5B 40 50 0 A K 40 5 SR 7 99, 55 %6 ~
95, 43% , % /IN 2 AR J 5 T 0 A 4 0 SR8 99, 13 % ~
94.37%, 3580 L, MK A R AAE .
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Table 3 Tests of fermentation products of the strain 1,, against Blumeria guaminis

P IR Protected efficacy 1A¥F B R Therapeutic efficacy
D RN BRER/ % RN BB R /%
Disease index Control effect Disease index Control effect
¥ No dilute 1.13 99, 57 16. 14 75.53
10X 30, 60 . 62, 87 37,13 53.57
MWK Water (CK) 65. 80 66.17
24 LERBMKEMAMBIFERANEKNWE
Table 4 Inhibition of fermentation products of the strain I, at different generations against fungus %
3370
10
Tested pathogens ! 2 3 4 5 6 7 8 S
FREGRE . 99.55 98.79 98. 64 99,13 95,43 99, 28 96. 45 95, 64 97.17 96. 89
Macrophoma kuwatsukai
. /l\itﬁﬂ'ﬁﬁ 99.13 95.74 99,09 96, 56 97. 44 98. 89 99,13 98. 64 94, 37 98. 31
Biploaris sorokinana
2.3 Lok AMANET Uk ENELEYE-—CER. EAFRHEREL,

2.3.1 BAAKE ZRRISEREZLF28THE LEKNSKENLAENNLECIARRAS,
s LMk ERRE, ERIdMAFERRE HERMSEFELTARK NERK 1 SHERE
T RAERLKRE FEARERYZ BE4REA, L SERNZAIKRE MEARLNRRE R,
EEMETRRRA, SARLMEAFLBMRE LAKNERK ] SHERENDHERERE L
B EARLAHRR AN ATLEERER .S 4ARECHITARCR MERLRERELHXE
WL IBARTER AFHER . REARE. Bt LAKEHERXIARFERRELE
2.3.2 i ARSTR,LEEKEARANE KNS EHMEMESHERE ESERER.
FEEHEFELRALARMERRFME, REE
RS LoMEKAIBMRBIE

Table 5 Cultural characteristics of the strain I,, in different medium

HAE okl B THEER KRS
Medium Aerial mycelia yeela in Soluble pigment Growth
medium
K| SHRE %3 Dust-colour B e Bult B Buff 4+

Gauseps No. | synthetic medium

1 SRIRAME

Krasilnikoyps No. 1 synthetic medium RALRKE Thin redgray  KRE Lark E& Achromatism T
gl:ﬁ?&:ﬁ :: iar IS Media gray-camel SR K £ Lark % Achromatism ++
-l HEE Frchgrey K@ Achomaton LR *

g:?:ft:ﬂfﬁii i %4 Dust-colour B H® Brown-yellow % Achromatism ot
SRREHERARE REKE Shergny  RFRboosdiow  EE Adwomatism 44+
DRSS E KA Offwhite XA Achromatism RRE +++

Potato p lug Primrose yellow

E: +o+ .+ RBIRREKMEBEE. - REREK, ®6.7R.

Note: +,+ +,+ + + indicates the intensive of growth; —indicate no grouth, Table 6 and 7 are same.

6 LoNBRMIERENW

Table 6 Physiological and biochemical characteristics of the strain I,

HRMAE ®“R RRGA R
Experiment Result Experiment Result
B BE ¥ 4L Gelationliquefaction ++ £ 9 & F| B Utilization of cellulose ++
&£ 418 B Coagulation of milk ++ B 88 £k 3 I Deoxidize of nitrate ++ +
4 4 B4k Peptonization of milk ++ ® AL | ™4 Producing H:S —
3% % K W Hydrolysis of starch +++
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2.3.3 A@AMKiE MAR6ALUEN, L EKE
{3 B B e DR W AL » 4 9 OB 1B O 7 A R AL, T 5 3 1) 3R

o NRTATLIES, L Bl BETR 4 60 F FI R0
ARE H R B, B BRI I 25 6E, X UL L

PUKRE BEF AR  ERMME.AAFERA ZH RBAREE, SEMANE.
®7 LEHENEHREGHAKR

Table 7 Utilization of carbon sources of the strain 1,

3 R B HR ®R R
Carbon sources Result Carbon sources Result Carbon sources Result
WEBE Glucose +++ W ¥E Dextrine - HB® Manntol +++
HEME Sucrose + A ¥E Xylose +++ Wl ZE8F Hamnose +
# ¥ B Maltobiose + 4+ ALB¥ Inositol + BB Fructose +

R 1, PR LA F 03 FR R AE E B AR IE DL R AR
BALSE 2BNEBHLEETFM AR ER
AU ESHERRSAXRPTHARKEEHE
AHEEARKEBEAEFHIER. X5 1,
EHRA AR, B, ZE k25 %€ R RKE
B (S. ahygroscopicus) B]—A%Fh,

3 HikHitie

FARGERRA, L ERRKEBRIE L AN
X BRI R A SRR G4 A T EL X R
BB REOMBAER KB XD E BB
BA RN RPMRITER, BRIPERE TIRIT
R LEMAAREFNBEREHE, EEEEN
SRPFEEERYRNENRBRE. ULEHRS
A LEMRMNE-LFRAMARETAH IMER
MELKkE. R AKBIBTHNEBRRIE
RSB A R e X FACH = P b B O A
BFERAEREAND FEMERTEHR—BHR.

WX L BRI SR IERIFMEMER AL
PR TRERE, PEEXAREIREE A
EAKEET/ECS. ahygroscopicus) — MR, BiZ
YXEFRBRANRERNERIRETE, L

77t RAER0 45 B0 4 SE L0 R Hi 437 , 3F A BE HE5R 5 B
e Ey)iob G i 4. RUR P SE SRS APURLY: £ 3%
TR — S WA R TR TR E A
EHITEAERKNEE .
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