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Effect of Tween 20 on enhancing extracellular polysaccharide
synthesis by Pantoea alhagi NX-11

LI Quanfei'?, CHEN Qian"?, YANG Kai'?, HU Kai'?, LEI Peng'?, GU Yi’an'?,
SUN Liang"?, XU Hong"?, WANG Rui"*"

1 College of Food Science and Light Industry, Nanjing University of Technology, Nanjing 210009, Jiangsu, China
2 State Key Laboratory of Materials-oriented Chemical Engineering, Nanjing 210009, Jiangsu, China

Abstract: Pantoea alhagi NX-11 exopolysaccharide (PAPS) is a novel microbial biostimulant
that enhances crop resistance to salt and drought stress. It is biodegradable and holds promising
applications in improving agricultural yield and efficiency. However, the fermentation process
of PAPS exhibits a high viscosity due to low oxygen transfer efficiency, which hinders yield
improvement and downstream processing. This study aimed to investigate the effects of seven
oxygen carriers (Span 80, Span 20, Tween 80, Tween 20, glycerin, olive oil, and soybean oil) on
fermentation yield. The results showed that the addition of 0.5% (V/V) Tween 20 significantly
enhanced the production of PAPS. Moreover, the introduction of 0.5% (V/V) Tween 20 ina 7.5 L
fermenter resulted in a PAPS titer of (16.85+0.50) g/L, which was 17.70% higher than that of
the control group. Furthermore, the rheological characterization and the microstructure analysis
of the polysaccharide products revealed that the characteristic structure of polysaccharides
remained unchanged in the oxygen carrier treated group, but their viscosity increased. These
findings may facilitate enhancing the biosynthesis efficiency of other polymer products.
Keywords: Pantoea alhagi; extracellular polysaccharide; Tween 20; oxygen carrier; rheology

2 NX-112) 3 % PR I% 50072 B NX-11 K& %
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B H PSR . A 5T £ W PAPS A LU
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H R IR A T A PR w5 KRGl B 4516 5
B4 p I S R A B A

TEALRE IR 3 (g/L): TEWE 20, EELRAG 3, &
10, SALEA 5, BEHE 20 FhFIEFRHE(g/L):
Afbah 10, BEERR 5, EOMR 100 KRR R
(g/L): FEWE 60, HMMR 10, SAfbh 5, BEREA
—#1, pH7,
1.2 73
1.2.1 AR

MO IHAS Az B 100 pL Bk, BT %
PGSR b, IR R R A, (TR 1Y
5], ETHIAE T 37 °CHEF% 24 h J5 , JE I HERN R
PR AR TR AR, W% LB 1kt
BRI LB IR B SRR R R
(300 mL FEHZEMEA 100 mL), 37 °C. 200 r/min
FERIESR 12 ho KPP SOtERh s R WE
(500 mL FEHCEE BN 200 mL), 30 °C. 200 r/min
PEAREFE 24 W0,
1.2.2 BashZHERIHRER

PR I%BE 2 B NX-11 A9 &R BERH 3 AR
FRAKR RS, SakdE IR A IR s i g A T
TH U8, B2 IR O AR R IR R 1/5.
ARG W) FIE WA Sevage i F(IE T B &A=
L4, OB 3 W BEEMA 3 f5 AR
95% T, T 4 °CRL R UTTE RIFS A Z 4
1.2.3 fshPE~=ENE

PAPS J2: K GERINZ T NX-11 S0l — R i
TRl REERIF R/ FiAlik 1 000 kDa
PLE, SRR R e s iy, ]

B<: cjb@im.ac.cn

923




924

ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech
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Screening of oxygen carriers. A: Effects of different types of oxygen carriers on biomass and PAPS

yield. B: Optimization of Tween 20 concentration (V/V) in fermentation medium.
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2 REBRFEERM 0.5% (FFR7TH) Tween 20
24 h [FRIEYIEF PAPS B

Figure 2 Biomass and PAPS yield after adding
0.5% (V/V) Tween 20 at different times for 24 h.
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Figure 3 Effect of Tween 20 on expanded culture of Pantoea alhagi NX-11. A: Effects of Tween 20 addition
on biomass and PAPS yield in 7.5 L fermenter. B: Effect of addition of Tween 20 on dissolved oxygen

concentration in 7.5 L fermenter.
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Figure 4 Scanning electron microscopy images (magnification 1 000%, scale bar 40 pm) of T,y (A) and CK (B).
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Figure 5 UV (A) and FT-IR spectra (B) of T,y and CK.
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Figure 6 Rheological properties of Ty and CK. A: TA rheometer. B—C: Viscosity-shear rate curves of two
types of aqueous PAPS solutions at different concentrations. D: Viscosity-shear rate curves for two types of

PAPS aqueous solutions at 5 g/L concentration.
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