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Screening of Xanthomonas campestris Producing High-Viscosity and Acid-Resistant Xanthan Gum and
Its Fermentation Process
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(1. Jingging Agricultural Science and Technology Co. Ltd., Qingzhou 262513, China; 2. Deosen Biochemical Ltd.,
Zibo 255400, China; 3. College of Plant Protection, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: Xanthomonas campestris XG30-18 was radiated by microwave and then treated with nitrosoguanidine (NTG) and
a mutant strain named as MW-42-NTG-6 was obtained. The strain had the ability to produce high-viscosity and acid-resistant
xanthan gum. The optimal carbon and nitrogen sources for the strain were sucrose + corn starch and soybean protein isolate,
respectively. The optimal fermentation conditions for production of high-viscosity and acid-resistant xanthan gum by the strain,
as determined using orthogonal array design method, were inoculum amount of 8%, fermentation pH of 7.0, rotation speed of
240 r/min and fermentation temperature of 28 °C. Under these conditions, the viscosity, yield, acid-resistant pH of xanthan gum
were 1790 cP, 3.92% and 4.2, respectively.
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Table 1 Fermentation characteristics of XG30-18 strain and micro-
wave-induced mutants

LI eI (% BhJEE IcP i 1 pH

XG30-18 3.40 1400 6.8
MW-5 3.32 1303 5.7
MW-7 3.37 1260 5.5
MW-14 3.45 1350 55
Mw-21 3.50 1400 5.3
MW-29 3.65 1490 7.2
MW-35 3.60 1500 6.5
MW-42 3.50 1420 5.3
MW-47 3.55 1450 5.1
MW-50 3.55 1570 6.2
MW-54 3.58 1600 6.4

R2 FFWFEHBMTHE XG30-18 XEE 10 R BT EKK R B
7 AE
Table 2 Fermentation characteristics of XG30-18 strain and tenth
generation microwave-induced mutants
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Fig.1 Growth curves of XG30-18 and MW-42-NTG-6 mutants
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MW-21 3.47 1360 6.0 Table 4  Effect of carbon source on xanthan gum yield and
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Table 3 Fermentation characteristics of MW-42 mutant strain and
further NTG-induced mutant strains

ki The IR 1% FhE IcP i @t pH
MW-42 3.50 1420 5.5
MW-42-NTG-6 3.55 1480 4.8
MW-42-NTG-13 3.54 1550 5.2
MW-42-NTG-19 3.67 1640 6.0
MW-42-NTG-27 3.50 1450 5.0
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Table 5 Effect of nitrogen source on xanthan gum yield and
characteristics

R PR 1% Fh)% IcP i F I pH
KEK 3.65 1480 4.6
NG 3.64 1510 45
TR TH 3.58 1450 4.9
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Effect of medium pH on xanthan gum yield and
characteristics

Table 6

or pH
e 6.0 6.4 6.8 7.0 7.2 74 7.8
FEIRH 1% 1.24 207 267 3.5 348 259 186
FE IcP 440 630 930 1520 1480 1170 840
i 2 pH 4.5 45 4.4 46 5.8 6.8 7.2
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Table 7 Effect of temperature on xanthan gum yield and
characteristics
e WE IC
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Table 8 Effect of inoculum amount on xanthan gum yield and
characteristics
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Table 9 Effect of rotation speed on xanthan gum yield and
characteristics
o S J(r/min
sk 8 A/min)

120 160 200 240 280 320 360

PEE % 2.35 3.19 364 366 3.63 342 290
FhPE IcP 940 1320 1510 1590 1510 1460 1400

i R P pH 4.4 4.4 45 45 4.6 4.6 4.6
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Table 10 Orthogonal array design scheme and results Table 13 Variance analysis of acid resistance
e AR B s/ CoH Dih EZF i BE/ THR A S KR R H HIEE 5 R F i
5 E/% (r/min) P BEIC % R/ cP  HEpH A 0.315 3 0.105 1.105
1 1(8) 1(160) 1(6.8) 1(26) 1 231 670 4.3 B 0.300 3 0.100 1.053
2 1 2(200) 2(70) 2(28) 2 384 1710 45 C 5.315 3 2.771 29.175
3 1 3(240) 3(7.2) 3(30) 3 376 1750 6.6 D 7.025 3 2.341 24.649%*
4 1 4(280) 4(74) 4(32) 4 244 750 7.4 R 0.285 3 0.095
5 26 1 2 3 4 328 1430 53 it 16.240 15
6 2 2 1 4 3 255 850 6.4
7 2 3 4 1 2 251 800 6.7 .
8 2 4 3 2 1 346 1520 5.4 24 KRS
9 34 1 3 4 2 272 1000 7.0 SRS B R L 7 I A R M () S i A
n e s L e a o A, SRR AR T S A
b 3 . ) L 3 275 1010 48 AiB3C:D2. T3 U B 1 1 B A L2 4% 42 AsB4CiDo.
13 4 1 4 2 3 261 900 6.4 XA G5 — 7 T UG T 3 R R A B I R A4 PR DS), B TR
1“4 2 3 14 265 930 58 7 R RN B S v AN 1 0 B S e PR PR e v, T
15 4 3 2 4 1 305 1310 6.7 P - o vy .
6 4 . ) s 2 27 o0 52 Pk v P S IR AR S R = IR B A — R . L, M
kk 3.08 273 264 255 N TR IR K A R G % 8. I LR E A I 45
P k295 297 322 323 EWRMijF: D>C>B>A B, BR TS REEAE SRS MR, If
& ke 282 308 314 3.15 HK/KF: AB:C:D: ot 3 R HE AT 00 S S0 50 . ZE B 14,
K ke 275 283 260 268
R 033 035 062 068
ki 1220 1000 925 853 £14 RBIELBEER
B k. 1150 1135 1365 1338 LXiifF: C>D>B>A Table 14 Results of validation experiments
)f; ks 1070 1270 1300 1298 #Eft/KF: AiBsCaD: - -
“ k1025 1060 875 978 AT ffbs
fif k 573 575 503 538 BE/%  (t/min) JEIC K% P tEpH
W k 595 590 53 51 EXMF: C>D>B>A AB.C:iD2 4 280 6.8 28 286 1170 4.1
k570 605 620 6.00 K T: ABCiD: AiB:C:D: 8 240 7.0 28 392 1790 42
pH k 603 570 6588 6.90
R_0% 9% 1& 7 1172 14 151, AB.C.D: ¥4 L% AB.C.D, FEAH, fit
L] DM 1% T 24N IEASR K i A 45 5, B 8
11 FEREFENH ﬂ]% 8% %JE 240r/min. pH7.0\ /JIE’[LE 28°C, IHSHTTF
Table 11  Variance analysis for xanthan gum yield ﬁ&%ﬁﬁ 3.92%, ﬁ'fﬁg’)féﬁgﬁ 1790cP.
Az IR Sl & 175 1 F 1 N
B 0.289 3 0.096 12.041** o R N —
D 1.353 3 0.451 56.375%* fatrt C A IE B E AR AN IR LSRR, (H A VE 2 48 bR Wi
B 0.024 3 0.008 RRE S5 5 [ 81— BLAPAER S %, 1A 41
g 3.211 15 . e . . "
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0.05=4.9, 0.01=9.2; wx. ZE TR H) o [ T by Y i1 A S - NS puu
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Table 12 Variance analysis of viscosity U g i R A i EL AR IR R E
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A 89475 3 29825.0 13.01%* YW WX SR R B pH . Fem, R
B 162675 3 54225.0 23662 b L EAEHEATHRAL, RO pH R R S e
C 761675 3 253891.7 110.789** S e e s i ” S .
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