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HE: AR A BT F A Streptomyces roseoflavus Men-myco-93-63 & HAX #f /= 4 roflamy-
coin B ARAE T 49 B &, KA & 2R AB E BN T T RFLIRIRE SUIRIRE SLRA 1 R A N E
K% B & T roflamycoin #9 J 4 8 5 ¥ 8 FF A2 2 7] 2 roflamycoin 2~ #8649 #7548 A ; 5F 18
TR BEMNZT BN EHRITAZRG T, R ET, £ roflamycoin #9 b 5 fFid 2
KT8 A BRI EABE IR, M RSN I R AT A4 R IB SR BAR K BB R K RZ R
JEARAR, S ik BN A W BE R ER N, N-= 7 A T BE e, = A AR w9 Ak S AR A 6
Ko ik TR F £ 5 ;roflamycoin 45 T AZ R AT AR R —AMRERE, T&5 M H 3
Ji, 3t 5 roflamycoin £ 7 48 ) 69 K K IR P B B 2R 5 8 AF AL A 3 R A I b 495 R4 A 69 1 A
roflamycoin 5t B 5 A& 5 12 A g3 JR 8 3 A A7 R VR R, Jo b 3 & A6 R B R A L B RARE A 5 6 A
TR A GG E M R E R0 AT B RN K 7.64%~21.91%, AR E AR FRAEE R
5 4 Fhgm R g IR B R AR, B B AR ) 10.03%~91.46%. 3 roflamycoin 49 5 fiF
JE AR B A S

KR B E 4% E A Men-myco-93-63; roflamycoin; X fE; A&

Photolysis of the active metabolite roflamycoin produced by Streptomyces
roseoflavus Men-myco-93-63

Liu Yanan' Han Xing® Zhen Danmei' Chi Guotong' Li Yaning” Liu Daqun'”

(1. Hebei Provincial Biological Control Center of Plant Diseases and Plant Pests, National Engineering Research Center
for Agriculture in Northern Mountainous Areas, College of Plant Protection, Hebei Agricultural University, Baoding
071000, Hebei Province, China; 2. Graduate School, Chinese Academy of Agricultural Sciences, Beijing 100081,

China; 3. Hebei Derui Chemical Co. Ltd., Shijiazhuang 052160, Hebei Province, China)

Abstract: To determine the factors that affect the light instability of the active metabolite roflamycoin,
the photolysis rate under different light sources, light intensities, illumination time, solvents and antibi-
otic concentrations were tested by high performance liquid chromatography (HPLC). The inhibition of
photodegradation was performed by using eight kinds of light stabilizers such as UV absorbers, antioxi-
dants and so on. The antifungal effect of the substances before and after photodegradation was detected
by inhibition zone method. The results showed that it was sensitive under the sunlight and fluorescent
light, while UV-light could not result in photolysis. The greater the illumination intensity, and the longer
the illumination time, the lower the mass concentration, and the faster the photolysis rates. No significant
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differences were found in the photolysis rates when roflamycoin was dissolved in methanol, acetone, N,

N-dimethyl formamide, dimethyl sulfoxide or tetrahydrofuran. Finally it decomposed into three com-

pounds with pentaene macrolide (same with roflamycoin) and the photolysis process reached a balance.

The eight kinds of light stabilizers all showed no inhibition effects on photodegradation. The roflamy-

coin after photolysis could still provide effective inhibition against 12 kinds of plant pathogens, and sig-

nificantly increased its inhibition activities by 7.64%-21.91% against six pathogens, including Botrytis

cinerea and Fusarium verticillioides, while decreased its inhibition activities by 10.03%—-21.91% aga-

inst the other four pathogens, including Verticillium dahilae and Alternaria brassicae. The results indi-

cated that the photolysis did not change the biological activity of roflamycoin.

Key words: Streptomyces roseoflavus Men-myco-93-63; roflamycoin; photolysis; biological activity

I ¥ 1% 75 R Streptomyces roseoflavus Men-
myco-93-63 & FH X R HEZAR M T 5 4 2545 3 1Y
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Gy iEAT T SRS S 5E , £ 345 roflamycoin 1
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2% (2016 ) 7 3 A 38 20 TR 22 A 1 3 R T P 1
W TIZIE YY) BT A0 B, A 0 H X e g | %
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IAE
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AP Bk - BOPE B 55 75 T Men-myco-93-63 (A
AEE ZN I MR AERG ZE W T Fusarium oxysporum /)N
X INFEIRTE F. graminearum /N2 MR JE R T Bipolaris
sorokiniana . 5 KRG F. verticillioides . 7 il JK
5 9 1 Botrytis cinerea . [1 2% 2 KL% 1 Alternaria
oleracea FL BTN H A. alternatea SESFE 1S %Mk
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Y. 2996 #I PDA AN #5% , 26 EIRR R 2wl .
1.2 Fik
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K FH 155 250 AR €8 i (high performance liquid
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HPLC #ilDCRRAS AL . DATE il K06 141 55 12 Fhii )
995 Ji TR A 8 N TR, R FH A AR R A I S BE X rofla-
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Fig. 1 HPLC chromatograms of roflamycoin under different lighting durations
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Fig. 2 The decomposition rates of roflamycoin under different light sources (A ), different light intensities (B),

different concentrations (C) and different solvents (D)

P B A~ S5 bR 22 o AN [) 7 B 37 [T I 18] A5AS [ b B A 28 Duncan [T S % 22 EEAG B0 7E P<0.05 /KF- 2257 I35

Data are mean+SD. Different letters on the bars indicate significant difference in different treatments at each time point at P<0.05

level by Duncan’s new multiple range test.

R 1 8FFEEFIZT roflamycoin JEARHIINHI LR
Table 1 The inhibitory effects of eight light stabilizers against roflamycoin photolysis

E S 31 GiES Fet MivE
Name Molecular formula Category Peculiarity Inhibiting effect
UV-531 CaHa0; L iEl Mk 240~340 nm (¥ 5651 € None
Ultraviolet absorbent ~ Ultraviolet absorption at 240-340 nm
UV-P Ci:HuN:O AN 115 290~400 nm 1) 257G JC None
Ultraviolet absorbent ~ Ultraviolet absorption at 290-400 nm
UV-326 CrHisN:OCl 24k Wzl 270~380 nm f2E 41 JE None
Ultraviolet absorbent ~ Ultraviolet absorption at 270-380 nm
1010 CrHioOr: FEH Fra e & None
Antioxidant Antioxidant ability
1076 C2:HeOs P Hra e J None
Antioxidant Antioxidant ability
DLTP CaHsOsS P BRBRS A DA JC None
Antioxidant Thioester-assisted antioxidant
770 CxsHs204N; JerEE R Tt JE None
Light stabilizer Stability
944 REY ek A RA T 434t SZ L JC None
Polymer Light stabilizer Polymeric high-molecular weight hindered amines




634

XISV R 45 HO T B 2 1 Men-myco-93-63 1 PEAR 5742 roflamycoin FYERR E P43 Hr

1265
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Table 2 The inhibitory effects of roflamycoin before and after illumination against 12 fungal pathogens

e W%@E@jiameter of inhibitiorll zone (mm) /}[ﬂg%
Fungal pathogen TeffE R ) JehkIE ) Variation
Before photolysis After photolysis (%)

T KEZINTE Botrytis cinerea 21.60+1.33 a 23.25£1.40b 7.64
INAZFRJEIREE Bipolaris sorokiniana 19.87+1.03 a 20.17+0.58 a 1.51
TSR Fusarium verticillioides 13.37£1.02 a 15.87+1.01 b 19.32
R BIRG T Alternaria alternatea 13.62+0.89 a 15.12+0.74 b 11.18
MRAEREZZIRTE Fusarium oxysporum 13.88+1.12 a 14.30+0.65 a 3.03
ISR 2R B I Alternaria oleracea 11.43£0.92 a 12.63£0.94 b 10.79
IR IITE Fusarium oxysporum 14.73+0.86 a 16.57+0.96 b 12.72
INAE AR Fusarium graminearum 13.63+1.00 a 16.58+0.94 b 21.91
MRAETEZIR A Verticillium dahilae 12.40+0.81 a 11.27+1.24 b -9.11
TLA S B RG T Alternaria solani 16.65+0.79 a 8.67£0.59 b -47.77
SERIE LR Valsa ceratosperma 23.85+1.26a 17.07+0.98 b -28.28
SESRBE S TSR T Alternaria brassicae 19.92+0.61 a 16.73£0.90 b -15.93

RPRUE AP B 2% o AT AN IR 7 BER R 28 (R TE A B0 E P<0.05 /K22 5+ 4% . Data are mean+SD. Different let-

ters in the same row indicate significant difference at P<0.05 level by ¢ test.

3 itit

bRIEHIE BT4E R &R AR R SRS L
AR A 25 3 A AT E M AR, R o 4
1B, FEGX A YT O E o 0 B R R O
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HE TR R C T v & B, MG RE DG )
MLEERTRE T 242 P AR AZ 21BN SN RE R
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UV-326 R0 AL 55 T 48B4/ M K (200~
400 nm) , (H A R B I B AE IR 5 VR, 3%
AR R AR AR IR . HETZ
FEPUHE R0 40 i S K B G A7 1 AR 2R A %
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TUBOEIR
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AR e T TS LA SR R I b
R XX L) T A 3 il A — e S, B VAR
T R LR RN e R R SN . AR
K AR FT 45 5, BILE roflamycoin ¥ B X H:
R MR A 55 25 R R I | roflamycoin Jii ik

JEE N HAR I 0 20 il R e e X AT B O
it 1 ER A SO HLERAT O, B Gp 'A Jo e R BH ' R S
TR R R E A B R, i — 25 AOLRE
TECRE—E AR, WV B PR o3 T2 BN A
ROCREWD | e Az R R BB AR, DT D' i ik
RPN (BIIRAE,2011) B R — 2D BFRIESE

IR, Z A RIS N BESSTAE RARE H AL
EESENERIE: wal Lt R A i IR o i N L
FEEHREAT R TEME S A (B AIZE SR, 201357
W, 2014) , ABF5E A& B SR roflamycoin Y6 A =4
A S 4% (R s R ) S R IR N R ) 25 A1
WAL, FE G FE R 2R 2% roflamycoin F 2245 4544 , Bfd
R W SR MRS AT R A . AHOCHFSE LRI,
ZIERKIANBEEUE R E2E S I 245 5
ol 2 e B 2 G A2 A S AR5 5 T 5 Wi 48 e
I ) 38 7 P, 2 TS A ML AE T (Kruijff & Demel,
1974; Ellis, 2002; Gray et al.,2012) , K494
2ok A TR E SRR IR I 2R  (BAT 5
1 roflamycoin Y643 J5 15 HA — 2 AT s M o
W AEEDS G i = ok HAs KRR N ERDTAE == | (]
FEEA TG . X 6o iRt rT i A EARO AR
PR R AR TR AT S . RO E Pkt
I1ES Al SRS SR TARANISE S R
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