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Study on the isolation and fungicidal activities of diacetonamine in
the fermentation broth of Streptomyces qginlingnensis sp.nov

J1 Zhi-qin, WEI Shao-peng, YANG Chun-ping, WU Wen-jun

(Institute of Pesticide Scinece s Nothwest A & F University ,Yangling Shaanxi 712100, China)

Abstract: [Objective] The objectvie of this research was to investigate the fungicidal components in
the fermentation product of Streptomyces qinlingnensis sp. nov, a new actinomycete strain was isolated
from the soil in Qinling mountain area. [Method) By ion-exchange and silica gel column chromatography,a
fungicidal ingredient was isolated from the fermentation broth of the strain,and it was elucidated by HR
MS and NMR. The fungicidal activity of this compound against 8 species of fungi was tested by the method
of inhibition mycilium growth,and the sensetivity of this compound against 8 species of bateria was tested
by cup-plate method. [Result] The fungicidal compound was isolated by HRMS and NMR as diacetonamine
from Streptomyces qinlingnesis sp. nov, the fungicidal activities of diacetonamine against eight species of
fungi and eight species of bacteria were tested. The results showed that Fusarium oxysporium , Fusarium
azysporum and Alternaria Solani were more sensitive to diacetonamine, the IC;, values of inhibiting myce-
lium growth were 49.57,85.08 and 74. 69 pg/mL,respectively. Diacetonamine could also inhibite Bacillus
cereus and Bacillus subtills obviously,the diameter of inhibition zone at the concentration of 31. 3 ug/mL

were 13 and 16 mm, respecitvely. [Conclusions] This was the first report about the fungicidal activity of
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the compound. It indicated that diacetonamine had the potential to become a candidate of agro-fungicide or

a lead compound.
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1.1.1 #XEH ZRIBHEERE (Streptomyces gin-
lingnensis sp. nov) , NZ2 U4l X + 3 p 73 2545 5] ,
L1.2 RBApL RIER IR & KR—-SHREOT
HHETEHR 20 g, KNO; 1 g, K, HPO, 0.5 g, MgSO;,
7TH,0 0.5 g,FeSO, « 7TH,0 0.01 g, Bifig 20 g, 781
7K 1 000 mL,pH {H 7.2~7.4),

TG IR AL A e 8 g, lIETETER 8 g, F
W 6 g. MK 15 g, NaCl 5 g, Z€4% 7K 1 000 mL,
pHH 7.2,

PRV AA S IR 55 /K 10 g, IMZE /K 1000 mL
AW 15 min J5 U8 Z KR M AR 2 #E 15 g.CaCOs 2
g,NaCl 5 g, EHH 5 g, pHH 7.2~7. 4,

Mueller-Hinton $ ¢ 3 . 5 M 3 AR )1 50) ) 2R
e
L1.3 #XmRE B HEHE: SRETIEKE
(Fusarium oxysporium) V4 KAk ZE 95 B ( Fusarium

azysporum) TP IERRE (Alternaria Solani) \Fk
JE R R (Valsa leucostoma) B 59 1 (Phy-
tophora capsici) /N2 I % W W (Fusarium gra-
minearum) /N2 8K 96 Bl (Rhizoctoniacerealis) .
B B (Fulvia fulva) . ¥ # 7G Jb & AR5
R AR 2 e AL T 5T 28 $ A1

AL A TR - WK 25 AT 5 (Bacillus cereus) (A
BZE AT B (Bacillus subtills) | 4 8 (5 4 % BR 4
(Staphylococcus aureus) . K [ ¥ B ( Escherichia
coli) LRI E ( Pseudomonas aeruginosa) , ¥4 B
o AR W R DR TP . S BROE  R
(Erwinia carotovora) .35 i g Hifk B (Ralstonia so-
lanaceance) \FR M Bk 5 52 5K 5 B (Physalospora
piricola) . 35 {1 VG A6 A ARF HE <27 A Ok 27 e A7 I BF
FE St
1.1.4 LB EXF  Bruker DRX500 #% wf L 4E
¢, Bruker APEX I 57 1% 1% (& [ A5 & 3¢ 70 AL 4%
D s HD-2 55 2 FH 85 1 52 e i Jlig (1 i 2 R B 4%
AR D s HE 2 MRS CREAR 45~75 pm, 75 5 i 7
T G5 A2y g [ 7= o A 2
L2 77 &

1.2.1 R%#EFERAABRGHE (DRI,
KHABEK—5EFERET 1 X10° Pa T KHE 30 min,
PEABIL BRI IGTE 28~32 CRRFE 4 d,

(DR TREFE. 01 mL Jo T K% &) w5 3% 5
ZRUWR B TR IR TR T L O ) A R R R R
H1X10°~1X10" mL ', 250 mL =R 5
AT B IR A 100 mL, BRI 1 mL 48 5 BT
W B THRK EAEGROED CTFRFE 24 h,

(OFEMAEE . KRBT FRHET 1X10° Pa
T K 30 min, 433 F 250 mL =, R 100
mL, A 1.2, 12) P85 I8 1 28 U 4 5 1 45 b
RFGR B 1076 $2 R34 150 r/min, 28~32 CF
iz g% 4 d,

1.2.2 RNHEAABRTIHA TR OB

B 20 L 2 e B 5 A R W, 22 fLAR T 75~ 150
pe G 0 3ok 98 S AT RERR R pHL 3. 5. #RE Lk uE L
NaOH ¥ pH 8. 0, DL 4 L/hji # i i HD-2 55 12
PHE FAC e g (Na™ .1 L), 58 Fk % 2 |
Joti, #H 4 L 1 mol/L HCI f##r (i A 2. 5
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L/b, ¥t =ik, 8 E R 2 hH
29 500 mL, PFU G I 0 AR AT IR AT T M R B AR L 2
LB T OK PR 2 R e A ARl B AR R
B 50 %o PR R K ¥ TR A 2 U MR R HP B =R G B
JR VR A5 F AT AR L 5 mL, HEVR AR S RER
(10 IRG A 45k KoK o IR UM IR . 24T 6E
AR JEHT (2.0 em X 80. 0 em), L4 HI it — P9 Al — 4%
KIBEWVRED = VOAED : VIEK) = 5
5+ DYEML. B 50 mL U4 1 17, it g 20 fy B ik
IS8 R 3 XU TR A T g R e DA IR 2 A T
R R SRR Y 10 AT 2R Wi 2 L XA RO
Sy IEAT I PRI B
1.2.3 AM#EHABRFTWAETER> SN
%k FEELUTE(MS) B g R (NMR) 3% 1% 54
it IF A5G R4 ] 5 8 0 T 16 Pk B 43 I 254
1.2.4 RY%HFERAAMRYERRSTEHEEY
g (DX E G ARG P SR A R 22 A K
BORPE EN 439K 1 000,500,250,125,62. 5
A1 31,3 pg/mLAFMFE S KIEW 1 mL 5 9 mL fl
1Ly PDA 8552308 5 2 B A JC T 15 5% 1L v i ik
W ARG FRF M. B 97 B BE )5 L 78 A 8 R 7
A 1 A BE TR B OF (AR 4 mm) |, {47 B8 22 11
— T WU E 5 % e T L LA JC TR K R 6 R A A B3 UK
HR ., T 28 CHiFE 72~96 h J5, 1528 kil
EMREEENAERKRER H TRAST R EH 24
KAl A

B K mE R/ =CGHREEA K ER 4
PRV AR K A /% BT AR K AR X 1002,

O XA IR ME . R BRI . R i
TP HE R 5 A8 7 Mueller-Hinton 35 57 5 71 /3 18
A1 9 em 55 37 ML A i U TR PR B B 4

A EM (N AR 0.6 cm, AME 0.8 em, 5 1.0 em) ,
FRAFSHIAMA 1 000,500,250,125,62. 5 F1 31. 3 pg/ml
FIRFIIAE & 0. 2 mL, DL JG B K AE R Xif B8, 45 4b 2 3
WK E 37 CHERA IR 24 h 5 W40 1 FEl
1375 W R B O HH 1 o 28 SO 0 R B AR

2 AR5
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DLA 0 T 3B B Sk 48 T 38 O A JE AT A )
— NG 8 A R ——JZQ01 (0. 23 g), R MS I
NMR xf H i fr 45w, 25 R R WM. bk &9
JZQOL1, ot AR 45 i » 45 25 56 ~58 °C ,EST HR-MS
HWHESr FE TR NIMA+H] =116. 109 1,40 F
N CoHy ON GRS {E 2 116, 107 5), 4r F 1t K
115,47k C;H; ONL'H NMR(D, O) i Hh i Wi
KH) 3, 1,24 b 2 LS 2,09 AbA 1
AP L, 6 2. 84 Kb 1 Ak BRI H AL C NMR
(D, O) 4= ZHi Hp rT LR 3] 5 M0, 5 25. 14 S 2 4>
Uity F 3,8 30,69 S 1 ANFRFF L, 5 49. 60 Ry Bk Ik 7
F,0 52,60 RER M TS 212,58 JyFkL. Hit,

EAEY 1ZQO01 g N i, a5 H WL 1.
NH, 0

A

C 3
H,C g,

K1 & JZQO1 W4t
Fig.1 Structure of compound JZQ01
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Table 1 Inhibition of mycelium growth of diacetonamine against 8 species of pathogens
i3t 208 W22 KM %/ % Inhibition rate of mycelium growth at different concentraion
Tested pathogens 1000 pg/mL 500 pg/mL 250 pg/mL 125 pg/ml 62.5 pg/mL  31.3 pg/mL
Ih 4% B 8 9 7 Fusarium oxysporium 98. 00 88. 00 80. 00 72.00 60. 00 35.73
V9 RAG 2206 B Fusarium. azysporum 98. 50 87.50 75.00 62.50 43.75 21.62
T mi BB Alternaria Solani 98.08 84.62 75.00 61.54 42. 31 34.62
PRI LK B Valsa leucostoma 95.68 88. 60 78. 38 24. 32 12.70 6.00
FRAIZE TG Phytophora capsici 91. 30 68. 87 49. 31 28.26 13.04 8.70
INFE IR Fusarium graminearum 47.62 28.57 28.50 9.52 4.29 4.76
INZE BCRE ST Rhizoctonia cerealis 97. 60 80. 00 60. 00 30. 00 20. 00 8. 20
B B 98 B Fulvia fulva 90. 91 81. 82 63. 64 36. 36 9.09 4.50

PR R A 7 PR B 22 A A R B T E A
RUWF 2. WK 2FTLE . B8 E TEHE R
il 2 0 TR R0 2 00 PR TR X TN AR 7 L A UK

A by g (1G5 {B 43 ) 4 49. 57, 85. 08 FlI
74,69 pg/ L, BRBUE R BT — PN B i AN SRR O
1C;, f 4250. 05 pg/ml,
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Table 2 Toxicity of inhitbiting mycelium growth of diacetonamie against 7 species of pathogens

ek 2 HAIR EE T SN 959 BB/ (ug + mL 1)
Tested pathogens Virulence equation r ne 1Csy 95% confidence limit
LA B B T Fusarium oxysporium Y=1.332 62+ 2.740 9 0.988 1 49.57 25.21~132. 64
V9 RAG 22 B Fusarium. azysporum Y=1.613 6x+1.886 0 0.996 1 85.08 51.91~158. 47
7 SR WG | Alternaria Solani Y=1.316 6x+2.533 6 0.991 0 74.69 36.22~212.69
PRI 296 7 Valsa leucostoma Y=3.461 62—2.738 6 0. 986 6 171.99 86.98~426. 62
FARE B 95 8 Phytophora capsici Y=1.866 50+0.524 1 0.996 0 250. 05 136.70~535. 82
INFEBRR B Rhizoctonia cerealis Y=2.064 0x+0.292 1 0.994 1 190. 95 97.42~463. 89
T B8 B Fulvia fulva Y=2.269 0x—0.161 7 0.996 1 188. 33 110. 63~363. 69

2.3 ZABERRRXT 8 Fhim E AN EE M

Ak — VR R g Xk 8 b 4 BT 0 B 3 A % 0 S 2
UL 3, N 3 AT LI H L IR 28 AT TR AN A
ZFE AR TR P g R X R, 2 DN A e S R
FEh 31,3 pg/mL B, A0 B B AR 43 51 13 A 16
mm ; 4 ¥ (0 8 45 BR B R S e AT TR 6 AT T Jre R X
TR E VN T B O R R O 125 pg/mL B O

B B AR 11 F1 5 mm, BANEE AR EY ; N
T g o R AT T e A AN 3R BT A A B ok
ik 1000 pug/mL BHTEAS 7 490 T BB 5 1 S5 908 s A
T MR AT A B 2R S O e TR T D A e A
OB BURR L 7E TR A M B i MR O 62,5 g/ mLI,
TR R B AR5 11,11 F 18 mm . {E 30 3 [ A i
i

F3 ZAEBERT 8 MBI MM EE Y

Table 3

Inhibition of diacetonamie against 8 species of bacteria

AL 41 T M B B2 /mm  Diameter of inhibition zone at different concentraion
Tested bacteria 1000 pg/mL 500 pg/mL 250 pg/mL 125 pg/mL 62.5 pg/mL  31.3 pg/mL

AR ZE AT T Bacillus cereus 25(+++) 21(+++) 18(+++) 16(+++4) 14(+++) 13(+++)
M FZEHIAT B Bacillus subtills 24(+++) 22(+++) 22(++-+) 20(++-+) 18(+++) 16(+++)
KW Escherichia coli — — — — — —
4 O B R E Staphylococcus aureus  15(++) 12(++) 11(++) 11(++) 9(+-+) —
LR MEAT B Pseudomonas aeruginosa 11(++) 8(++) 6(+) 5(+) — —
88 %6 # Erwinia carotovora 20(++) 20(++) 17(++) 14(++) 11(+) 7(+)
FM M Ralstonia solanaceance 24(+) 22(+) 18(+) 12(+) 11(+) 8(+)
BRI AR S %5 B Physalospora piricola 25(++) 23(++) 20(++) 19(++) 18(++) 13(++)

T BE N 3 WE R T-E . “—7. TR 5 7 R AT DL 5 7, 3 B s L R S

Note: All values are means of three replicates;“—"means invisible,“+”means eyeable,“+ + ”"means clear,“+ + +” means transparent.
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(1) FER BRI W0 53 8 i v 5 L% 1) = D9 I Jt
() SCHRAN 2 AXAE 2 e SCHk b 42 80 Hovb Tvan 450
FEAAR It 5 U 9 23 B 0 AR TP AR B N B R A =T
i % . Nakamoto 551 76 43 85 55 H K 42 ) 1 45 1) —
PR AEL DL BT 5 9 R 2 2 T e R
PRI A SCHR R T L LU R R K A SRR 7E
it T 2 5 R A TR A7 9 2% R T AT AR J — TN i
J¥ » AS W5 1) 73 7 ek e O OR 9 B B SCHK R i 5] 4
F A5 5 DR I i AN B A 2 — R AR A O e I YA B
HA WALy i AR = AR 0 . 2T R 2
— A T LB R/ o A A F 5 TR X
KPR HEAT HE— LT

() EABTTE ZHT A DL B 5T PN R JHe 3% T 3%
PR SCHR R T8 . ASBIF 58 B A B, — TR R Jie Xof 2 A
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