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Abstract; To obtain a high - yield doramectin strain with stable genetic traits by mutagenesis, the doramectin —
producing strain RDL19 — 1 was subjected to various mutagenesis treatments such as atmospheric room temperature
plasma ( ARTP) mutagenesis, ultraviolet ( UV) mutagenesis, and ARTP — UV combined mutagenesis. After
inoculating the flask, the strain was cultured on a shaker at 28 °C for 32 hours, and transferred to a 35 mL/300
mL fermentation flask with 10% of the inoculum, and fermented and cultured at 28 °C for 14 days. The
fermentation yield of doramectin reached 1390 pg/mL, which is 4 times higher than that before mutagenesis. By
ARTP - UV compound mutagenesis of doramectin — producing strain RDL19 — 1, a high — yielding strain with
stable genetic characteristics was obtained.
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T35 55 U 34 R 1) R T, s B At 7
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R R IIR 100 W, 2 S 10 L/min, 85T
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(1) EP 48 v G A, Ve BB WO 1 mL BEJBE
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FE RS 1 0 22 R0 TR R 9 7 1 0 B E B iRk
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2.3 M PSR 16 24 32 40 48 h BYFRT
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3.1.1 ARTP #Ze9ERL R JFUIRT KL ARTP
RIS, S PRAS B V& 200 4, AN[E] ARTP 155
AR ] (9 BOE R ANE AR AN R 1 PR, B & 1578
R[] 22 4, TR AR Y AT AR W] S 1A, 1 A8 AR SE B
B HBCR AN, AL 40 s J5BOCRE N IE
AR FIN L e R ARTP e AEVAAR R[] 4 30 s, BLHT
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®1 AFE ARTP FEHEEMNEIERSERER Hh— Wk AR, SRR TE 1085 pg/mL, LE
Tab 1 Fatality rate and positive mutation rate KA T 4 £, Ho& 300 & )R £0 3% & 0
of different ARTP mutagenesis time strains B 1-~K?3
ARTP #2855 BOLHE/ % IERAEHR/ %
10 20.6 10.8 £2 ARE UV BEHEEHOBERSERTR
20 53.1 14.2 Tab 2 Fatality rate and positive mutation rate
20 203 o of different UV mutagenesis time strains
UV iFEAE I i /s BOLH/ % IERAEHR/ %
40 72.7 24.5
30 17.3 13.7
50 80.8 18.9
60 25.7 25.8
60 95.8 13.6
90 67.4 27.7
120 75.9 29.3
3.1.2 UViFETWMERLER FIAREKS UV iF 150 90.6 3.5
TG B | SEBEA BT 200 A, W1 2 TR bk 50 055 o4
T BEILARBEE UV 572 B0 ) 3w b, 5¢
MBS 150 s I, BAEARN 90. 6% , 1E R H I
H33.5% ., HTEOLRE R, B EHETEEHEE, #3 ARTP# UV EGFEMHXEMEREER
FrLAf 5 UV B2 B [E] S 120 s, BB RN Tab 3 Mortality and positive mutation rate of
75.9% E5A5 %4 29.3% ARTP and UV combined mutagenesis
P - HETTA HICE/ % IERZER /%
3.1.3 ARTP+UV A& EMAALR JEIATH 8 -
e s et s iy N ARTP30 s 70.3 31.7
HEE SR BR LR B 7 200 A, W05k
_ . . UV120 s 75.9 29.3
3 Fin Al F B2 ARTP30 s + UV60 s 575 Ji5
. . . . e ARTP30 s + UV60 s 97.4 52.8
HRBOLR N 97.4% , IETRBHN 52.8% , ffiik
R Kol 2 A2 1
500
=
250 -
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Fig1 Liquid chromatogram of doramectin standard
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Figure 2 Liquid chromatogram of original strain
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Fig 3 Liquid chromatogram of high titer strain

32 EAMBEMER XN R 1085 we/mL 1Y
PRRMRIESLHAT 5 WAL, Bk AL AR E 1k, 45
HAUNFR 4 PR, A B0 B, 2500 A /NI T B
FARHAIA B S 0 AL, 1 B O 8 1) 2P0 1 2 R
BRI LR E TR

R4 BSrEEHRBREMRIE
Tab 4 Stability verification of high - yielding strains

TR EL AAXTRLA/ %o
1 100
2 99.1
3 97.4
4 95.7

5 90.6

3.3 RELAMHHHAER

3.3.1 ABEBENHT FE25°C .28 C .30 CHE
FRUREE T 3 ARG TR AR, R 45 R ke 5,8

[F) I 2 T 22 3= 07 B AR AR TR K T
() feidi B SRR B4 28 °C

3.3.2 ABBiMmEITHYe mEG6 IR, LW
Bty 35 mL I BRSO e, 2 40 mL LA 1
INpY BT IS ,FJM@%EW&E@%E 435 mL/
300 mL,
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Tab 5 Effect of different fermentation temperature on fermentation yield of doramectin

FiFRiRE B —/ (pg/mL™") B~/ (pg/mL™") BN =/ (pg/mL™") FEHAM/ (pg/mL")
25 CHR 25 °C K 646 575 528 583
25 CHR 28 °C K 914 896 952 921
25 CHR 30 C K% 732 696 753 727
28 CHIf 25 °C K% 556 588 574 573
28 CHMi 28 C &M 1203 1180 1057 1147
28 CHR 30 C K% 788 864 821 824
30 CHIE 25 CKMEE 510 636 631 592
30 CHIiH 28 C A% 985 913 1005 968
30 CHH 30 °C k¥ 741 698 757 732

R6 EMREMSHNERXETENHM

Tab 6 Influence of shake bottle volume on fermentation yield of doramectin

3kt (ml) Bt —/ (pg/mL") B~/ (pg/mL") B =/ (pg/mL~") PN/ (pg/mL")
25 1003 1142 1120 1088
30 1257 1248 1231 1245
35 1307 1248 1365 1307
40 921 984 1011 972
50 884 843 857 861
3.3.3 AL R ZHHESA, BFFRATAL FOREEFE32 his

R SR T 16 .24 32 40 48 h IR R A,
10% R R R0 5% 1) 8 B, 28 C B 3% 12 d, K

R7T MR SHERAESENN

Tab 7 Effect of seed age on fermentation yield of doramectin

Fit (h) B —/ (pg/mL™") Bt =/ (pg/mL"") Bt =/ (pg/mL"") PR/ (mg/mL ")
16 877 842 851 857
24 1120 1053 1140 1104
32 1342 1288 1369 1333
40 1203 1198 1268 1223
48 1007 1154 1167 1109

3.3.4 AEEAWENSZERESEOYA 15 A0S I 2 h0 g E P RH, e 8 i, K
FWAEN KRG, & B4 9 B 9% 12,13 .14, PRI 14 d W8 fe g, B & BRI ] R 14 d
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Tab 8 The influence of fermentation time on the production of doramectin

P RE() B —/ (pg/mL~") B~/ (pg/mL™") BN =/ (pg/mL™") TR/ (g/mL ")
12 964 987 959
13 1025 1158 1076
14 1342 1469 1390
15 1107 1138 1166

4 WitE%R

S R R H T AE P RE R, R B T
A P A AR AR AT L S A s ] A B
e AR, B ETAE T RN 2 A AR A,
RN AT T AR A, Kb R SRR
FIH, AT LA SR BURR 2 1 28 28 B bk, R e e 4%
UV SP %5 E G578, A R sUAs TR 475728 51 1
TRURRE | ARAT Y e 7 S AR Bk AR P R ) LU i R bR A
BT 127% , SR X R R AT MR
DES 548 484k — DES Z #1548 NTG A #4388
HASHFROR . ARSCE 2L RDLI9 — 1 4 H & bk, i
it ARTP - UV B &15748 IR 15 — MR 77 I8, FR I AK
Hrarik 1085 we/mL, bt R MRS & T 4 £, 144k
AR5 st MIREE E . Rl X 3145 1 Z 0 E &R
P AR R AT SR AL, B T R ER T BR
TR I Py A TR R ] 45 5 TR 52 ), 45 SRR
. FOHLLE 28 C 15 9% 32 h, L 10% ROBERP R A
T4 35 mL/300 mL & FEf Y, 7E 28 C 441 T Al
Bt 14 d, ZHi R W 5 dcoe, B iR s U
A3k 1390 we/mlL,

ZPTH 3R 2 B 4 B R TR 9 R AR AR K T AR R
W INIR Ot R IR A 2 0 7= ), A6 K I 3 AR rh i iR
Joi & i ik 22 3k DR S S AR B, & L hL R R
Je W I 3 5 A TR 5T AT DA e A AT
B, d6 K6 A R 4R R, iitaD
T NIRRT Z 0 R A A BUNAPE R, LU
SRR B B AR S e 3 AR o ), DS R 2 22
B BB R AR R AR, 76 & T8 96 h BRI 0. 1% 11
PIFRYN , 2P Z 77 ik 139. 89 we/mL, HEXT IEZH
P T 38. 2% AR T Z R0 &R A A Y

M St 2 3 4 AR ek X T A S o s [ A Y
WFSE 76K B4 — R A 7N K43 B I 0. 1%
0. 06% Hi {34 C ke R AN AB (2 Z LI R ™" &K,
FEFE TR BIRFFE R 308 3 o AR 0 S5 vk 8 AN R
Tk ] A DA = 2R R A R
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