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Abstract: The effects of five types of inorganic nitrogen sources on the yield, structure, purity, and molecular weight of pullulan were
studied using Aureobasidium pullulans CGMCC No. 11062 as the parental strain. The results showed that the yield and molecular weight of
pullulan were significantly influenced by the types of inorganic nitrogen source, whereas the structure and purity of pullulan were not affected.
‘When ammonium sulfate (1.5 g/L) was used as the sole nitrogen source, the yield of pullulan was 32.84 g/L, and the maximum weight-average
molecular weight (Mw) of pullulan (799823 ku) was obtained. Furthermore, the yield and molecular weight of pullulan were significantly
influenced by the concentration of ammonium sulfate, which did not significantly affect the structure of pullulan. With increasing concentration
of ammonium sulfate, the yield and molecular weight of pullulan increased simultaneously. The maximum yield of pullulan (32.45 g/L) was
reached at 1.5 g/L ammonium sulfate, and the peak Mw of pullulan (1236058 ku) was obtained at 2.1 g/L ammonium sulfate. The purity of
pullulan produced from all experiments was between 95% and 99%. These studies could provide technical guidance for the production of
pullulan with different molecular weights.
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Fig.1 Effects of the types of inorganic nitrogen sources on the

yields of biomass and pullulan, and the content of residual
sugars
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Fig.2 FT-IR spectra of pullulan produced with different

inorganic nitrogen sources
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Table 1 Effect of inorganic nitrogen sources on pullulan purity
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Fig.3 Standard curve of enzymatic hydrolysates of pullulan

standards
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Table 2 Standard curve of pullulan samples with different

molecular weights

5 SBUAR/mL ARG /min @ £3¥45FE/ku Log Mw

1 7.037 14.074 2350000 6.371068
2 7.220 14.440 1220000 6.086360
3 7.486 14.927 642000 5.807535
4 8.085 16.170 194000 5.287802
5 8.375 16.75 107000 5.029384
6 8.822 17.644 47000 4.673021
7 9.184 18.368 21100 4.324282
8 9.501 19.002 9600 3.982271
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Fig.4 Standard curve of pullulan standards with different

molecular weights

dwt / d(logM)

6.2 6.0 58 5.6 54 52 50 48 4.6 44 42 40
Slice Log MW

5 ZHREMIEEE=SHEN TENFN
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Table 3 Effect of the type of inorganic nitrogen source on the molecular weight distribution of pullulan
AMERNgL)  FHRBeTE/min - Mnku  Mwiku Mp Mz+lku  34%MH MzZMw  Mz+l/Mw
NH,CI (1.217) 16.253 164830 229130 182840 474640 1.390133 1.45029 2.701456
NaNO; (1.932) 16.450 79590 161850 152650 613110 2.033459 1.97076 3.787976
(NH,4),CO; (1.773) 16.150 105150 250520 201370 910920 2.382415 2.10741 3.636025
NH4NO; (0.91) 15.300 180110 493710 498290 1238110 2.741042 1.83543 2.507779
(NH,4),S04 (1.5) 14.500 436680 799820 1539830 1387780 1.831593 1.43421 1.735110

JE: Mn A T#3E5F & (Number-average Molecular Weight ); Mw &=~ E34T& ( Weight-average Molecular Weight ); Mp %

T%A454F % (Peak position Molecular Weight ).
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Fig.6 Effects of the concentration of ammonium sulfate on the

yields of biomass and pullulan, and the content of residual

sugars
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Fig.8 Effects of ammonium sulfate concentrations on the
molecular weight of pullulan
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Table 4 Effect of ammonium sulfate concentrations on the molecular weight distribution of pullulan

FBRARIRE (/L) PR BT IE) /min Mn/ku Mw/ku Mp Mz+1/ku % 535 Mz/Mw Mz+1/Mw
0.6 16.325 90170 177920 160120 604030 1973157 1.854336 3.394859
0.9 15.679 185560 392540 297060 1108500 2.115438  1.845551 2.823883
12 14.878 332340 678450 724730 1417910 2.041403  1.614623 2.089917
1.5 14.705 406330 752610 902440 1426550 1.852199  1.507232 1.895461
1.8 14.161 418100 991420 1958910 1571180 2371250 1361902 1.584771
2.1 14.158 1007440 1236950 1967820 1612060 1227816  1.169510 1303254
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