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Application of cluster analysis on Flavomycin fermentation
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Abstract: [Objective] The cluster analysis was applied to the optimization of the Flavomycin
flask fermentation. [Methods] The data of Flavomycin flask fermentation from different
batches was clustered by using system cluster, K-means cluster and fuzzy C-means cluster.
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The result showed that fuzzy C-means cluster was better than the other two. [Results] Then the
classes were separated and the excellent samples were distilled, moreover, the range of control
parameter of Flavomycin flask fermentation was optimized. [Conclusion] The experiment re-
sults indicated that cluster analysis was effective in the optimization of fermentation process.
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FHEARFFLARAF]; He7E R R-124, %t
Buchi 2\ ); 7Kis44: B-480, FKit-t- Buchi A H]; B
OHL: TDL-40B, b s Rl {UaR); Rl
AH (3% LC-2010A HT, H 4 Shimadzu 2],
1.1.2 EFE: MriEE(g/L): oKHK 3.0, &
Sk 30.0, 2B 40.0, EALEN 3.0, BRIRES
3.0, WEFRE A 1.0, 1<10° Pa K 30 min,

KBRS FE HE (g/L): LK 8.0, ¥ HUFK
30.0, EOKUEK 30.0, ik 35.0-60.0, HifR%k
30, HiMRA % 0.1, WREE 0.4, MIRES 4.0,
1x10° Pa K4 30 min,
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1.2.1 #EFFMH: FriR 8% 100 mL FrrE557
FHE A 500 mL By =S, H 8 EL il
H, K JER-FAR ERREEEER T =MW, %
PR 200 r/min, 37 <C 1535 48 h,,
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W=, A 8 EYMmaFmn, KiaHe
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REER (TR m, KRATE 5 g A4, BRG]
INEUS S 3 47) T 50 mL BRFBLOA: (2) ik
T 10 mL 25%%(7K . 5 mL /K ZHE ., 25 mL 2
fik, SRISAEFESE IR 200 r/min F3RY% 10 min, FLALE
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3.1 FMARGBRABEANEIEHAITHH B, WM T BMERL . BREEEL . RINECE

TER ARG R BRI A BARSA TR Wl ACEIE R . T AN
N TR L M R G RITIIE R JrBER LA 6 RO Rl MBS T BE S 1y A T
R, ASCUIRREE AR AR R RIEE REERE.
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Table 1 The comparison of different system cluster
B Rz e EEmdEdE s Bk & R AR

N < S 4 AN / LA
RGERKT AR Nk Bk (8 Bt PEA %k HAMH
Algorithm Sample The number of The percentage The number of The percentage The num- The percentage of
excellent sam-  of excellent normal sam- of normal ber of bad
number bad samples (%)
ples samples (%) ples samples (%)  samples
g‘;:? 2 0 0.0 1 50.0 1 50.0
BNITBE
Single me- N*;‘ 128 46 35.9 58 453 24 18.8
thod EFE S
s 2 0 0.0 1 50.0 1 50.0
No.3
1#%
No.1 17 0 0.0 15 88.2 2 11.8
BRI B vk ﬁs_'%
Complete IJ\I—Z 104 45 43.3 41 39.4 18 17.3
method a’fg*
s 11 1 9.1 4 36.4 6 545
No.3
K
2 0 0.0 1 50.0 1 50.0
RINELEY No.d
XY —2K
S 20 282 46 64.8 5 7.0
Average No.2
method =0 oo 26 441 13 22.0 20 339
No.3
kg 1 9.1 4 36.4 6 54.5
IBCEEE No.d ' ‘ ‘
Ak LI 70 41 58.6 15 21.4 14 20.0
Weighted No.2
method =X o) 4 7.8 41 80.4 6 11.8
No.3
é‘?\l;ft 48 25 52.1 9 18.8 14 29.2
Jo B B ﬁs_'%
Centroid . 11 1 9.1 4 36.4 6 54.5
No.2
method sk
TS 73 20 27.4 47 64.4 6 8.2
No.3
kK
o 11 1 9.1 4 36.4 6 54.5
WFJrEEE No.l
% B e 25 52.1 9 188 14 29.2
Ward me- NE-Z
thod =X g 20 27.4 47 64.4 6 8.2
No.3
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Wit 1A T U H, ERL L 6 F RS0
RAEFILEM T, AT 35 BB 12 19 3 ORI
U 6 AN EE, R RN R TEE
GF 4 000 mg/L B b7 B 2R E R BB
58.6%, “F-IRkHh 3 782 mglL; &5 =2 N
MR, HERBM AT 3 000-4 000 mg/L 5L
i o B2 R RO BB 80.4%, I Ry
3 452 mg/L; H—IRL FAEHE, HEZA
INTEF T 3 000 mg/L B9 & 2% 280800
SV 54.5%, RN 3 026 mg/L.
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SUCRANHEIAR, ARMERR I 245 20 26 L T 1Y)
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HER B8R KRR R
3.3 FIAEH C HERKBE AT BIBHI T

AR SCR RO SR R B A B R H DL B A
C HME R BTN K BERE ) S AT RS
AN i

TR 3 AT LAA H, B C IERIRILN 5
ARG, BT AR 56 =2l
R AR, HERSM K TEEESET 4 000 mg/L
HEE & B2 IR S 78.8%, SEIALT h
4 157 mg/L; AN E A EE, R RN
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Table 2 The results of K-means cluster

AR AR Mss s 20T gmasn
e R A ¥ AN g A
; Sample  The number of The percentage of The number of The percentage € The percentage
Algorithm number of
number  excellent sam- excellent samples normal sam-  of normal sam- bad of bad samples
ples (%) ples ples (%) samples (%)
2k
ﬁz o I‘ 59 26 44.1 13 22.0 20 33.9
K HfH R P . *
B SERGS NZZ 56 20 35.7 32 57.1 4 7.1
K-means .
=R 17 0 0.0 15 88.2 2 11.8
No.3
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Table 3 The results of fuzzy C-means cluster

(RSl R wmesen wamsgrn O 0EN pmas
gopgre  BORTEC A E A S o EAp
; Sample  The number of The percentage of The number of The percentage of € The percentage
Algorithm number of
number  excellent sam- excellent samples normal sam-  normal samples bad sam- of bad samples
ples (%) ples (%) oles (%)
Y 1 3.4 8 276 20 69.0
BM) C #{H  No.l
sk A g 4 7.8 41 80.4 6 118
Fuzzy No.2
C-means 5 2K
/;T\lo.zi 52 41 78.8 11 21.2 0 0.0
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Table 4 The range of control parameter of Flavomycin flask fermentation

LRI/ pst /b BHA 3l
Biomass(%) Total sugar (%) Reducing sugar (%) Amino nitrogen (mg/L) Residual oil (%)
15-30 6.63—7.21 3.14-4.06 0.48—-1.26 840—-1036 3.42-5.96

®5 MEREAHANIEHISHSHERE

Table 5 The range of control parameter of the excellent samples

TR H pst i 4yt BIA 3l
Biomass (%) . Total sugar (%) Reducing sugar (%)  Amino nitrogen (mg/L)  Residual oil (%)
19-30 6.70-7.21 3.36-3.92 0.81-1.26 924-952 3.66—5.61
FRAKE, SRR/ DT T 3 000 mg/L £ v #t
OB o BB MY 69.0%, TRl T
2822 mg/L, [1] Scherkenbeck J, Hiltmann A, Hobert K, et al.
Structures of some moenomycin  antibio-
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