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Abstract: As natamycin-producing strain, Streptomyces gilvosporeus was studied to develop the mi-
cro-cultivation system in 96 deep-well microplates for rapid screening from a large number of isolates.
Firstly, the stainless steel cover perforated with holes and dressed with eight gauzes was designed to
solve water evaporation and cross-contamination in 96 deep-well microplates. The optimal conditions
for micro-cultivation were as follows: culture volume 600 pL, shaking speed 300 r/min, shaking di-
ameter 40 mm, and the pattern of microbial growth and natamycin biosynthesis with the above mi-
cro-cultivation mode was quite similar with that in shake flasks. It was found that the maximum intra-
microplate and inter-microplate difference were 1.93% and 6.62%, respectively. Using the statistic

software analysis, the productivity in 96 deep-well microplates were in good linear correlation with
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those in shake flasks (F = 39.303, P = 0.00 < 0.01) and the rank of production distribution in two dif-
ferent cultivation systems was consistent. Therefore, the micro-cultivation in microplates was proved to

be good standardization and parallelization, which was potential to be applied in rapid screening from a

large number of strains.

Keywords: Rapid screening, Micro-cultivation, Natamycin, Streptomyces gilvosporeus, Deep-well mi-

croplate
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Table 1 The water evaporation in micro-cultivation with
different covers

i%?%“f&{z}&iﬁ,ﬂ\ Evaporation ratio (%)
Cult
Cultre TSRO 8 RO A G AR T

(uL) Eighteen Stainless steel cover perforated with

gauzes  holes and dressed with eight gauzes
300 82.4+83 18.5+2.4
400 65.5+4.9 124+ 1.7
500 53.6+3.3 11.3£1.1
600 51.9+£2.8 8.7+£0.6
700 46.3 £3.7 8.1+£0.8
800 424 +54 9.5+1.7
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Fig. 1 Effects of culture volume on natamycin productivity
in 96 deep-well microplates
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A A 2 Y PR IR B AR K M40 mm, B A
250 r/mind fNE300 r/minff, HEALH LT E K
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T I M R R P 8 A A A 0 T B IR T YA T 2 T
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7 Bk AR G s E fi 22 (RSD) 73511 O 1.35%, 1.93%,
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PRBN 327 R A9 ol R R i REAR e O IS T T B A 19
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- 1600 1 —+~ 3 mm shaking diameter F2 RIAMNEEFHRAES
% 1400 | —+ 20 mm shaking diameter Table 2 Intra-microplate difference of micro-culture
g —— 40 mm shaking diameter cultivation
£ 1200 + -+ 10 mm shaking diameter —
% —v— 30 mm shaking diameter e Yl R
s 1000 - bR Natamycin production (mg/L)
g Strain
i 800 Ay Ag iy Dsg Hi4 Hy_;; RSD (%)
(=]
g 600 r SG2-UV-3 93427 938.56 919.24 935.88 954.61 1.35
Q
§ 400 | SG3-A™-7 1130.82 1083.54 1132.32 1104.19 1129.61 1.93
=
2 200 SG4-P'-28 803.23 814.48 809.82 816.86 817.06 0.72
H
0 1 1 1 1 1 1 1 1 1
140 160 180 200 220 240 260 280 300 320 232 ¥ ?L’Fﬁfﬂ%ﬁ‘%ﬁ‘] R |‘§|%7§: Hﬂ?\%"&'ﬂ"}%%

Shaking speed (r/min)
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Fig. 2 Effects of shaking diameter and shaking speed on
natamycin productivity in 96 deep-well microplates
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Table 3 Inter-microplate difference of micro-culture cultivation

2 fbh a2

DRALAR Natamycin production (mg/L)
Deep-well plate SG4-P'-22 SG6-P'-78  SG8-P'-54 SG5-A"-212 SG7-A™-96 SG2-UV-128 SG2-UV-79  SG3-A"-303

1 1065.63 782.14 865.26 1147.92 1139.57 1261.71 1393.21 725.76
2 1193.52 738.62 943.65 1246.52 1195.98 1268.82 1286.46 821.83
3 1139.56 758.53 932.54 1195.84 1119.53 1183.03 1267.86 792.02
4 1192.93 839.47 898.46 1285.49 1294.90 1164.75 1386.86 789.36

RSD (%) 5.26 5.59 3.90 4.91 6.62 4.38 4.92 5.17

s
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WEFE4FTR . B3R, A8 R FLAR B % 33 A
IR R R, WIRTE0-40 hE A JL-F-H I B4
KA, HITE40 WAL BE] T HRK(19.0 g/L), K
7740 hPAJG, BERT EEEAGEREAAE o 40 1ih 55 2 197

T 6 R B R TR B R R R, Hige
S5 URFLAR T g b B 2 1Y 7 2R R R 7
(2359 mg/L)J1/2, 1200 mg/L . ¥ P 5 i 1E &
P I SRR A AR 58, T IR A T A AR A A, 2
H8.0 g/Lo HHIEI4RT AL, TRALAR i 55 95 1 PR Y 1T 22
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234 FRILMWEEFSEMBEFHMEXME: R
VARRA [F) A= 77 7K T 1 9 A8 1R 4 3ol 1A T TR LR i 455
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2 VR FLAR Bl i 1 5 AR S 95 IS AR AR 0 = e i
Z A B ARG R M . FHSPSSSETHEREXT LA I
BT T & (£ 4), F=39.303, P=0.00 < 0.01,
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A: Shake-flask cultivation

14 h

B: Microplate cultivation

14h

—#— Natamycin production in microplate (mg/L)

—e— Residual sugar concentration in microplate (g/L)
—+— Dry weight of cell in microplate (g/L)

—o— Natamycin production in shaking flask (mg/L)

—O— Residual sugar concentration in shaking flask (g/L)
—#— Dry weight of cell in shaking flask (g/L)
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3 Streptomyces gilvosporeus TEIEHRFURFLINGN = 15
FERARTHR G T Z sk

Fig. 3 The metabolism curve of Streptomyces gilvosporeus
in shake flasks and 96 deep-well microplate

E 4 Streptomyces gilvosporeus TEIRFIR LM EERHETHEHLESTL
Fig. 4 The mycelial morphology of Streptomyces gilvosporeus in shake flasks and 96 deep-well microplate

x4 RIMEERAMERAXTHREER~SRLERFSH

Table 4 The linear regression analysis of natamycin production in 96-deep-well microtiter plate and shake flasks

S5 F %75 RV-J5 FAH P1H
Sum of square Degree of freedom Mean square R square F value P value
Y|
. 3231372.253 1 3231372.253 89.303 39.303 0.00
Regression
(I
B 4217976.101 13 82216.987

Total variation
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The production of natamycin in shake-flask
cultivation (mg/L)
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14 LB

Fig. 5 The comparison of natamycin production in
96-deep-well microtiter plate and shake flasks
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Fig. 6 The comparison of screening results between mi-
croplate and shake-flask cultivation
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