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Abstract: In order to explore the best culture conditions of Streptomyces lincolnensis seed liquid, respectively,
using the single factor experiment and orthogonal experiment, the seed flask cultivation temperature , table speed,
time,to stay after the shake flask culture, grows with a seed solution pH value, bacteria, microscopy hyphae,
reducing sugar,amino nitrogen as testing indexes, to explore the different culture conditions on the Streptomyces
lincolnensis seed liquid metabolic effects, determination of lincomycin shake flask seed liquid optimal culture
conditions. The results showed that when the culture temperature of seed liquid was 30 C, the fungus
concentration was the highest, the mycelia activity was higher, and the utilization rate of total sugar and amino
nitrogen was higher; When the rotating speed of the shaker was 220 r/min, the fungus concentration was the
highest and the mycelium growth was excellent; When the culture time is 45 ~ 48 h, the total sugar and amino

nitrogen have high profit rate, and the mycelia growth state is good. Through the verification of single factor
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experiment and orthogonal expriment,the optimal culture conditions of Streptomyces lincolnensis shaker seed liquid

were determined as follows: culture temperature 30 °C ,shaking speed 220 r/min, culture time 45 ~48 h.

Key words: Streptomyces lincolnensis ; culture temperature ; shaking speed ; cultivation time ; orthogonal experiment ;

single factor erperiment
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Fig 1 Influence of culture temperature on mycelium

growth in seed bottle



- 56 -

pE 2 AR 2022 4E 3 A5 56 4555 3 1)

Chinese Journal of Veterinary Drug

W ;30 CHUR, HLZE AR, B K,
PRZZAIA, R AR (O, SR 0 R 534 CC R
g |

26°C
2 AEEBEFEETHLEMBR (H2LAEZZE, BRTEHXEECS 100 )

Fig 2 Micrographs of mycelia at different culture temperatures
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Fig. 3 Influence of shaking speed on mycelia
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growth of seed bottle
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Fig 4 Micrographs of mycelia at different shaking speeds
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Fig 5 Influence of culture time on mycelium

growth in seed bottle
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Fig 6 Micrographs of mycelia at different culture times
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Tab 3 Records of fermentation titer results in

orthogonal experiment
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13 3 1 3.81 4.05 3.98  3.95
2 1 2 3 3.09 3.25 3.20 3.18
3003 1 3 3.56  3.99 3.78  3.78
4 1 3 2 3.8 3.66 3.74  3.76
52 3 3 2.98 2.8 2.92  2.93
6 3 2 2 3.21 3.52 3.24  3.32
72 2 1 4.59  4.89 4.56  4.68
8 2 1 2 3.65 3.50 3.44 3.53
9 1 1 1 3.77 3.52 3.66  3.65
K1 10.59 10.96 12.28
K2 11.14 11.18  10.61
K3 11.05 10. 64 9.89
R 0.55 0.54 2.39
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Tab 4 Records of mycelia growth results in orthogonal experiment
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3 7.21 38.1 0.458 38.7 APUUREE 7 (5 T 22 SRR G OB T 22 D AR R
4 7.35 38.5 0.338 33.9 SIVLRGHE B, b 22 BORLHED ) M S 2 I 22 i
5 7.65 39.9 0.356 44.7 SIWLECH LA O, 22 BELHRS A0 w22 i b
6 7.75 40.2 0.541 45.2 HMUURETR A (0, T2 B ARG S8 MRS Al
7 7.25 36.5 0.541 37.5 SMVLKGHE Bk, 22 B AR e B MG IR T 224 R
8 7.22 33.5 0.774 28.6 SNV LLAE €, T 22 W 2L AL HES
9 7.02 41.2 0.655 22.5 AP L1486 T 22 WL AL HES
o [2] Z=4E, 5k, F 8, B RTERREE LM B 45
S HK
[J]. ILA4L T, 2016, 45(08) ; 63 —64.
[U) itk MonT 2 587 2 Tl 1Y R 2 [ D] 25 B Li H, Zhang L., Wang X, et al. Lincomycin Fermentation Process
2 2007.

Yang H T. Studies on the Alteration of Genes in Streptomyces lin-

colnensis[ D]. Shen Yang Pharmaceutical University, 2007.

Optimization to Reduce Part B [ J]. Shan Dong Chemical
Industry, 2016, 45(08) : 63 —64.

[3] EFHa. MaTEEERT RN L], S-S T,2018



R 25 2Rk 2022 4E 3 H 4 56 B4 3 1

Chinese Journal of Veterinary Drug

- 59 .

(21) :54.

Wang X R. Application of lincomycin in the treatment of swine
disease[ J]. Veterinary Tribune, 2018(21) :54.

REEL, 5 B, WEE. EREEHERNEGR )] PREE
ZTlkZ%ik, 1990, 21(3) ; 103 - 104.

Zhu G Z, Yi M, Dai D H. Synthesis of Clindamycin Hydrochlo-
ride[ J].
103 - 104.
PR, ORI, A, 45 2 Vilsmeier N & B LB E
Wies R OTIASAE 1], BHEGER, 2003, (6) : 491 -493.
Jiang Z L, Ma D X, Xu L Y, et al. Improved Synthesis of

Chinese Journal of Pharmaceuticals, 1990, 21 (3):

Clindamycin Hydrochloride by Vilsmeier Reaction[ J]. Bulletin of
Science and Technology, 2003, (6): 491 —493.

AT, I, BT, L bRl & R E AR
FRIERIPALLT]. WAL, 2016, (3):327 -331.

Dong W P, Yang SS, Li W P, et al. Strain Breeding Fermenta-
tion Condition Optimization for Lincomycin Production[ J]. He

Nan Science, 2016, (3):327 —331.

(7]

(8]

(9]

[10]

TASE, B Bh, MAkLL. AT ER KRR IR T M (],

REISMBE 25 (HLERST) |, 2014, (6) : 265 —267,307.

Mao Q G, Lai S, Xing J H. The Process lmprovement of the

Fermentation Anaphase of lincomycin[ J]. Foreign Pharmaceuti-

cal Antibiotics, 2014, (6): 265 —267, 307.

Zhao B, XuZ J, Li J ], et al. Effects of clindamycinon sperm

function in mice [ J]. Animal Husbandry and Feed Science,

2010, 2(10-12) . 31 -32, 35.

FER . WA EZREE LA XA A7 [ D], AR T

K2, 2018.

Zhuang 7 H. Optimization of Lincomycin Fermentation Process

and Metabolic Analysis by Streptomyces lincolnensis[ D ]. East

China University of Science and Technology , 2018.

JEIBESS . MR BER R A HE B T AR T (D). AR T
2%,2010.

Zhou X F. Reasonable Selection and Metabolic Analysis for

Lincomycin Strain [ D]. East China University of Science and

Technology, 2010.

(% 8. &KEE)



