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Mutation and Screening of Curdlan-producing Strain by Combined Mutation Methods

FU Ya-xin' ,LEI Gao’ ,FANG Qing’ , YANG Xue-xia'* et al (1. College of Chemistry,Chemical Engineering and Biotechnology , Donghua
University , Shanghai 201620 ; 2. Shanghai Dongsheng Food Co. Litd,Shanghai 200333 )

Abstract [ Objective ] In order to improve the yield and quality of curdlan. [ Method ] Agrobacterium sp. 714 was mutated by UV and NTG. Two
high-yield strains were selected by plate spreading and shaking-flask fermentation. [ Result] The crude yield of curdlan from the strain 0.6 —45
and strain 0.5 —50 were 26.4 and 26.5 ¢g/L.,and were 6.9 and 7.0 times higher than the crude yield of parent strain (3.8 g/L). The refined
yield of curdlan from the strain 0.6 —45 and strain 0.5 —50 were 19.4 and 18.0 g/L. The characteristics of gel showed that the fracture strength,
fracture distance, springiness, cohesiveness and resilience were higher than the sample from market,and the gel strength,hardness, gumminess and
chewiness were lower than sample from market. GPC results showed the molecular weights were respectively 1.57 x 10° and 1.27 x 10° Da for
curdlan from the strain 0.6 —45 and 0.5 - 50. [ Conclusion | Combined mutation improves the yield of curdlan and changes the characteristics of

gel.
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1.1.1 Bk, H3EFTH (Agrobacterium sp. ) 714, I ZR1E K2
2L T S5 TR A B S = AT

11,2 rge e, Rbm % 9% 5w 4 8% 10. 00 o/L, 4
3.00 g/L, B [ 5.00 g/L,NaCl 5.00 g/L, E K 1.50 ¢/L,
Bi15.00 g/L, pH 7.0, Fh 1% 35 5L 75 25 ## 20. 00 ¢/L,
(NH,),HPO, 5.00 g/L, £k 1.50 ¢/L,KH,PO, 1.50 g/L,
MgSO, + 7H,0 1.00 g/L,pH 7.0, F-Hz i 2 5% 55 5 . 45 4 4
70.00 g/L, B bR ICY) 4. 00 ¢/L, K #E 0. 05 ¢/L, Bifig
15.00 g/L,pH 7.0, % Ezkr 33k B4 50. 00 o/L, T K3
2. 00 g/L, ( NH,),HPO, 2. 00 g/L, KH,PO, 2. 00 ¢/L,
MgS0, - 7H,0 1.00 g/L,CaCO, 2.00 g/L,pH 7.0,

1.2 Fi&

1.2.1 PR e R BT IRHE PRI — B 1 %
A 50 mL FpFREFE3E 250 1/min 30 CHRW 53220 h, HL
KiFRW 4 000 r/min B0 5 min, £ 13, TUET AL LiESE
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PR LK 3R 35 TRkl LR, AR R 10 £, 50 0. 1 mL
WA TR AR ,30 CHEFR 2 ~3 d, 7T, AR o3
YR EGC R A, Z R (CFU/mL) =4 x10" +1,
1.2.2 4R H900 pl TH W (1 x 10° CFU/mL) T
60 mmZ AR, FEAT A [] i 18] (4 55 A0 BT, S0 40T Zh
15 W, FpAb BB S S AMT RSy 30 em,,
1.2.3 WAHBEATAZE . FRIRO0. 01 g WAHFEARHE T 1 mL Y
A, i 9 mL 258K, il 1 me/mL SE A SEAIE W, i BB R
LIS o 23 T mL BRI S0 mL IR, fin
AR AR ) A S AV B PBS 2 gk, {52 i 4 2 i B
W) ODgy, 47 0.6, 30 “CHRZ AL 30 min, P F A= #EER K Bk 3
IRZN N, R AT T AR A
1.2.4 BQCRIHE. 85 W RS EECh CFU,, Rab 2R
BTG RECH CFU, JHESUER,
1.2.5 SBRBRATRIE . P-AR I  Frids 28 s A T 0 ik
A, PR TR O R A R R I R
R IR 16275 Sk [ 27 ]
1.2.6  FABENE 2B A0 0E . AL FRHLEE 13 5 ARG S 13
i
1.2.7  BERCHSTRI 3T . 2% PREE M B B I o 2
2 [E 5 (GB 28304—2012) 5 1ET . 6% $5E I £ 4 i TPA
3BT R0, 9 g A0 T 15 mL Z& 1K b, T s S0 AL AR
4000 r/min e T 23HES min, KB E T 95 COKIEMER
10 min, BB ARV K v 20, TR 4A 1500 TPA . & 2% 1F
Texture Analyser TA XT plus,p/50 PGSR EFFEAR K, 0 FijH
BE T mm/s P 1 mm/s, PS54 1 mm/s, (RFI) S s, 08
S T5% IR S g,
1.2.8 GPC MI#EEIT BT 5. {8 Viscotek GPCmax
S Viscotek TDA Kl (&[], Th/R SUALASA BRA R ), B S
T DMSO0, 100 C7k¥ 4 h B s MEHR S °C i shiAl DMSO
(KM, AF54E) ik 0.5 mL/min, FEFEAE 100 plL.
2 ERE5HH
2.1 TEFETUWEMNSTEEREERIFE HREK
T4 SRR KA KU 22 W T 7 /D i BRI 22 R A TR R
O R A TR R 4 ARRE IS 22 W, e X TR R AT S0 A0
AR o SEANIRET I ] SEOEARM R ULE 1, 25240 R ]
10 s I, BALARER, 16 50% ~60% , Bifi# 175728 i ] Fr) SE
K, BFARGH 1Tt BRETIFE] Y 20 s W, BOEATE 90% /2
o GIRGTISE] A 30 s I, BAEAHET 100% , IR EFE 15
25 s 2 DYBASTHI R AT SR AMAE

VBAR 5 B TR VR AT T AR e Al b, Pk B (B
R HRIR TR, 20 ZHEIMAZ R, ik
Ve 35 BRIE A IE AT , B FLRE b FE L 0E — A0 & I Ui 1
WOR TR 95 TR 10 min, K BUH AR 14 BR T & B AT LUE
JRBEIE , R IX 14 1R T ) A WM AT AR I 20 Wl ML O3 1 3
R SR ANIE 2 fioR .

PRI R O LR 153 R 5055 O T S R B B PR 4
o i T S , A A VR AR B I 22 W RLARAS AN 3 I, i

PR AR PGB ARG 50 3.8 o/ L, RAZWIFR 25 - 19 -2
LTS3 18.8 o/ L, Oy 2 TR I PEE RS 2 B AR AR
(1 4.9 1% BRFR 25 — 19 -2 I A 220 A JE MG A2 (19 &
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Fig.1 The relation between UV irradiation time and lethal rate
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Fig.2 The result of primary screen by shaking-flask fermenta-

tion in UV mutation
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Fig.3 The result of secondary screen by shaking-flask fermenta-

tion in UV mutation
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Fig. 5 The curdlan yield distribution of strains selected by se-

lected by plate spreading
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Fig.6 The result of secondary screen by shaking-flask fermenta-

tion in NTG mutation
2.3 EEERMESAT LATE BBk 0 BAEEIE 20 W R O RS
HE RS AZ TS i 7 AR 0. 6 =45 10,5 - 50 fARBE: 2 1
BERCPEREHEATIN E , 25 2R DL 1o Tl B R i 1) B3 IR o JEE
483.784 g/cm’ TR 0.6 —45 FIERE 0.5 - 50 HyHEE L 24
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Table 1 The mechanical property of 2% curdlan gel

B TR WL a4

HH Strength Rupture strength  Rupture displac-
Samples y )

g/cm g/cm ement // mm

TR A 483.784 1 087.483 7.984
Commercial sample
0.5-50 326.241 1 086.375 9.903
0.6 -45 359.115 1 204.890 9.876

I TPA M7 S5 L U042 2 175 1 bk 2 R B 1
IR e 25 A FIELO A 4055 T 8 P A T 90 L 49 A
ARG TR R, WS R T 7158 5 2 MR A
LT D B, B SRR BB R B
.

2.4 REEHAERSES TR FLHHK0.6-450.5
— 50 F P HOBEE S MPRE S RE B ) GPC 4R BT45 SR L4 3, T
#: 0.5 -50 2 My 7 1.27 x 10° Da A ERE 0.6 —45
S My 76 1.57 x 10° Da 5472 BRI 7 HOGEIE 2 K 19
Sy TR B 2. 454 1R S BB e T
LI Hy L S8 T R BT ML B e ).

R2 6NHRER SRR TPA i
Table 2 The result of TPA of 6% curdlan gel

FEA fifiig S R JieE Tk MELIEHE PRI 1
Samples Hardness // g Springiness Cohesiveness Gumminess Chewiness Resilience
T b 4334.638 0.764 0.642 2750.791 2 115.516 0.359
Commercial sample

0.5-50 3 506.353 0.791 0.714 2 521.805 1 980.922 0.436
0.6 -45 3422.234 0.804 0.712 2 385.689 1 875.196 0.427
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Table 3 The molecular weight of curdlan of high-yield strains

B 5 Sample M, // x10° Da My // x10° Da  My/M,
T AL AL Commercial sample 0.96 1.19 1.24
0.6 -45 1.44 1.57 1.08
0.5-50 1.01 1.27 1.26

3 Fit5itie
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AR V- B e — FRIATI O — 425 60 52 0 10 O A %, A 2

FABEE 22 0 55 7 TR 0. 6 — 45 F10.5 — 50, T Bk 0. 6 — 45 Fl

0.5 - SORYFAEEIE Z RIS 39300 R 26. 5 F126.4 /L,
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