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Research on secondary metabolites from Bacillus
amyloliquefaciens strain HN011
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Abstract ; [ Objective] To separate and identify secondary metabolites of bio-control bacterium strain
HNO11 in YPD zymotic fluid. [ Method] By a small amount of fermentation (1 L), the zymotic fluid was
extracted by using liquid-liquid extraction of petroleum ether, chloroform, ethyl acetate and n-butanol.
The active portions were determined by Staphylococcus aureus bioassay. The pure compounds were isola-
ted from the active portions by amplifying fermentation. The pure compounds were identified by NMR and
mass spectrometry. [ Result] The bioassay results showed that the activities of different solvent extracts
from the zymotic fluid were different. The most obvious activity was ethyl acetate portion, followed by
chloroform. The activity of n-butanol portion was weak ,and petroleum ether and water portions were not
obvious. By amplifying fermentation, fifteen pure compounds were isolated from the bioassay portions,
and identified as mainly small molecule cyclic dipeptides based on their structures. [ Conclusion] The
secondary metabolites, which are produced by bio-control bacterium strain HNO11 in YPD zymotic fluid,

are mainly small molecule cyclic dipeptides.
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Fig. 1  The inhibitory activities of zymotic fluid extracts
against Staphylococcus aureus by a small amount of

fermentation
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Fig. 2 The inhibitory activities of zymotic fluid extracts
against Staphylococcus aureus after amplifying

fermentation
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Fig.3 The inhibitory activity of each fraction of ethyl ace-

tate portion against Staphylococcus aureus
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Fig.4 The compounds isolated from the activity fractions
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Fig.5 The compounds isolated from the inconspicuous activity fractions

&Y E,-4: AR A (HFE),'"H NMR (600
MHz, DMSO) & 8.18 (d, J=2.5 Hz, 1H), 7.99
(d, J=2.7 Hz, 1H), 5.00 (d, J=5.5 Hz, 1H),
4.04~3.92 (m, 1H), 3.67 ~3.61 (m, 1H), 3.49
(t, J=2.6 Hz, 1H), 1.80 (dq, J=13.1, 6.6 Hz,
1H), 1.69 (ddd, J =14.1, 9.3, 5.0 Hz, 1H),
1.58 (ddd, J=13.6,9.3, 4.6 Hz, 1H), 1.08 (d,
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J=6.6Hz, 1H), 0.86 (d, J=6.6 Hz, 3H), 0.83
(d, J=6.5Hz, 3H) ;" C NMR (150 MHz, DMSO) &
169.14, 167.24, 67.13, 60.97, 53.20, 45.47,
23.78,23.63, 21.97, 20. 60, MAZWE LIRS
8 169. 14,167. 24 5]/ 2 ASBERE b 8k , 45 5 120
PRI 6 8. 18, 7. 99 X 2 A _FIHIREA, i 2
— D BLRIIR KGR, A 2 DS EEN A1
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S8 7.82,7.63 X 2 AN HIERTER IR A, RV EY
T A IE S, MG LR A 6
6.58 (d, J=8.5 Hz, 2H), 6.51 (d, J=8.5 Hz,
2H) , 255k 8156. 43 1yfKk, LA & A 1 XA
FEAR IR IR AR 5 B KA AR BRI [ B
FiE s R R AR 43 F B o 349. 14 454 SCHER
[8], 4 E,-7 454424 Cyclic(Tyr-Trp) .
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Fig.6 The spectra of proton NMR and carbon NMR of E,-7

k&Y E,-6.°C NMR (150 MHz, DMSO) &
167.94, 166.75, 156.85, 131.70, 126.33, 115.33,
56.15, 52.73, 44.18, 38.18, 23.41, 23.25,
21. 81, ZE TG M SCHR 9], #ET E,-6 Y5 H N
Cyclic( Tyr-Val)

45 E,-8:."C NMR (150 MHz, DMSO) &

166.73, 166.63, 156.56, 137.12, 131.28, 130.20,
128.64, 126.90, 115.48, 56.18, 55.86, 38.99, %5
BEGEASCER 10 ], #ES E,-8 4544 Cyclic ( Phe-
Tyr) .
AW E-5:%C NMR (150 MHz, DMSO) &
168. 12, 166.27, 136.50, 130.82, 128.47, 127. 10,
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55.81, 50. 17, 20. 14, #5484 i MScEk[ 107, 4 S
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A Y Ee-4:." C NMR (150 MHz, DMSO) §
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& E,-23.”C NMR (150 MHz, DMSO) &
170.50, 165.67, 59.64, 58.64, 45.08, 35.34,
28.37, 24.32, 22.47, 15.41, 12.71, 454 %A
SCHRL10 ], #E AL &5 9 E,-23 454424 Cyclic (lle-
Pro) .

{44 Eg-6B: 7 C NMR (150 MHz, CD,0D) §
169.27, 167.32, 156.54, 131.33, 125.65, 114. 88,
56.17, 50.32, 38.12, 19.01, 454 i 3% 1 32 ik
[12], LG W) Bs-6B 454424 Cyclic( Tyr-Leu) ,

&9 E,-2A."C NMR (150 MHz, DMSO) §
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28.15, 22.53, 18.78, 16.84, 454 i i 1 3C ik
(13 ] 4L G E,-2A 254424 Cyclic(Pro-Val ) .

k&Y E,-3A:°C NMR (150 MHz, DMSO) §
169.35, 169.31, 53.89, 49.42, 42.58, 24.08,
23.34,22.24, 18.29, #5 4 it MScEk[12], S
EY E,-3A 45#5°% Cyclic( Ala-Leu)

454 E,-10B.”C NMR (150 MHz, DMSO) &

168.89, 167.29, 59.98, 52.85, 44.39, 40.53,
40.41, 40.27, 40.13, 40.00, 39.86, 39.72,
39.58, 31.91, 24.01, 23.54, 22.22, 19.21,

17.80, Z5G Bk M Scwk[ 14 ], 4S5 E,-10B
ZEF A Cyclic( Leu-Val)

b4 E-4A:"H NMR (600 MHz, CD,0D) &
7.05 (d, J=8.5 Hz, 2H), 6.72 (d, J=8.6 Hz,
2H), 4.37 (id, J=5.1, 1.9 Hz, 1H), 4.05 (ddd,
J=10.9, 6.3, 1.9 Hz, 1H), 3.56 (dt, J=11.9,
8.4 Hz, 1H), 3.40 ~ 3.33 (m, 1H), 3.07 (ddd,
J=31.4,14.2,4.9 Hz, 1H), 2.11 (did, J=10.7,
6.0,4.4Hz, 1H), 1.87 ~ 1.76 (m, 1H), 1.30 ~
1.19 (m, 1H), Z5GFiEMSCER[14 ], 165 Es-
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b4 E5-4B.°C NMR (150 MHz, CD,0D) &
169.84, 167.80, 59.50, 50.24, 38.86, 24.23,
19.50, 14.13, 10.77, Z54 B mcEk[11], kf
Y1 E5-4B 4 Cyclic( Ala-Ile)

b4 E5-4C.°C NMR (150 MHz, CD,0D) §
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22.11, 20.69, 19.45, H E.-4C B89k &%
60.99 (d, J=6.6 Hz, 3H), 0.97 (d, J=6.6 Hz,
3H) ,1m E-4B IR A 6 1.04 (d, J=7.1
Hz, 3H), 0.97 (t, J=7.4 Hz, 3H) , )il E,-4B &
A e AR Es-4C A TR . 455 B A Gk
[14], k&Y E;-4C 2 Cyclic( Ala-Leu)
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