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Optimization of Decolorization, Separation and Purification Process of Iturin A in Fermentation Broth

ZHANG Wenjing, WANG Xuezhen, ZUO Shoubo, ZHANG Huili*
(College of Life Sciences, Shihezi University, Shihezi 832003, China)

Abstract: To achieve efficient separation and purification of iturin A from fermentation broth, a combined process of
activated carbon decolorization and multi-stage gradient chromatography purification was established. Decolorization
conditions were optimized using decolorization rate and product recovery rate as evaluation indices. Stepwise
purification was performed sequentially by n-butanol extraction, HZ816 macroporous resin chromatography, and
silica gel column chromatography. The entropy weight method was employed to assign objective weights to relevant
indicators for comprehensive process evaluation and selection of the optimal purification scheme. The results showed
that the optimized activated carbon decolorization process achieved a decolorization rate of 65.37% and iturin A
recovery rate of 89.48% from fermentation broth. The product purity increased from 3.91% to 19.23% with a recovery
rate of 83.19% after n-butanol extraction. The purity increased to 35.36%, and the recovery rate was 66.21% after
HZ816 macroporous resin purification. The final purity after silica gel column chromatography purification reached
84.66% with a total recovery rate of 46.91%, which was 21.4 times as high as the initial purity. The integrated
purification route featuring decolorization, extraction, resin adsorption and silica gel refining is simple to operate and
presents satisfactory purification performance. It can provide technical support for the industrial large-scale preparation
of iturin A and a reference for the separation of similar bioactive lipopeptides.
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Table1 Types and parameters of macroporous resins
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Fig.1  Single-factor test results of decolorization conditions for iturin A extract
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Table 2  Effects of extraction solvent and extraction times on purity and
recovery rate of iturin A
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IR HZ8 163347 5 4L 5256

100, 2 I il 100
90 g
80

180
@ 1%
= 50 -1 40
. 420

1 1
20 s 0

HZ816 HP20
YRS

W 5/
skl

1009 b

W B2/ %
3 3

60 T T T T
6 7
FifipH

1004 ¢
80
60
40

BRI 2R/ %

20 4

1
50 60 70 80 90 100
HEEAR B %

60 T T T T
6 7 8

filE e pH

a AN[FRFLIE (HZ816. HP20. X-5) XifTturin AR ff 22 5 gl 2%

b ANFEFEBpHIE R lturin AT 2, c ANF] AR B2 Tturin A
s AR pHAE N Trurin ARRER 2.

B2 KALBISSEAL T2 ks

Fig.2  Optimization results of the macroporous resin purification process
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Fig.3  Dynamic elution curve of macroporous resin column
chromatography
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Fig. 4  Optimization results of silica gel column chromatography
purification process
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