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Biosynthesis of Pullulan and Its Applications in the Food Industry
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Abstract: Pullulan is an extracellular water-soluble polysaccharide synthesized by Aureobasidium. Due to its unique
film-forming properties, biodegradability, and biocompatibility, pullulan has attracted considerable attention in the food
industry. In recent years, pullulan has played an important role in areas such as food additives and food preservation.
However, its industrial production faces challenges such as low yields and high production costs, which limit its
widespread application in the food industry. The author reviews and summarizes the research progress in
pullulan-producing strains, factors influencing biosynthesis, and regulatory mechanisms, providing insights for
optimizing low-cost fermentation processes and enhancing the utilization of pullulan in the food industry.
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Molecular structure of pullulan
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Table 1  Strains for pullulan production
ki Bk 44 K P SR VR PR 2% ik
A. melanogenum P16 G FH MM AER RS VL 3 73 350 12% (9 R Bt , 7 508 65.0 g/L [6]
PRI E A melanogenum TN3-1 KR 1% 2% DL 140 g/L #i %) 8% 9 55, 7= 5 9 110.29 g/L [7-8]
A. melanogenum TN1-2 KR % VL 140 g/L FEHE A BE , 77 508 97.0 g/L [8]
A. pullulans BLO6 PN NN DL 140 g/L HEAE A B, 7= 5 h 84.3 g/L [9]
A. pullulans M1-B3 BN L G AN AR TR IR LA SO g/L EME A BRUR , 77 N 41.59 g/L [10]
o R A. pullulans NCPS2016 i [F 5 i 14 - DL 80 g/L SRl Ay b, 7= 5 59.8 g/L [11]
A. pullulans Y 68 Fp [E R 5 A VLT 5273 50 8% (1 21 B R, 77 i 9 52.47 /L [12]
A. pullulans M233 R A B T A CARTP) B AR 3843 L 100 /L i & B N 55U, 7= & 61.3 g/L [1]
A. Pullulans M233-20 3 N P4 92 56 = 3E 4k 315 L 200 g/L % % B N BkR , 7= 5 5 162.3 g/L [1]
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i e , 3R 15 T =i 77 B Mk A, pullulans M1-B3,
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B3 T EB E K A pullulans M233-20, L4200 g/L
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IS B W {H . Wang R R W L 4. pullulans
CCTCC M 2012259 7E pH A4 3.8 i) , W& =2 ZHli =&
(26.8 g/L) fx iy » HAHXS 43+ o &2 B pH FEAK T 98070
Zhang "0 58 pH ¥ 5% K7 Appace i & 1L, 7E pH
9 4.0 K1 7.0 I 240 1 3 2 O 1 R 0K 40 A0 2K 40
T EBRVE 25 10 R 2 5 3 40 B 1) 1 22 AR B A . iR
pacc 3K )G , WS AF T B RER 40 i A K 40 i B
(R TE 3 NG R SE UL REACATE SRS e 4
PR N MR IE pace FER G B 244 T 41 B
TV 25 D BEIR 48 i 0 2 1K 20 P, 100 ) FG 7 22 4, 5
=2 PR ETF XY pH 2 IR SN 2 R R A
P KRB B AE T . RN pH 2 5 Wi =2
Z W R G HE R Bl B Az i pH, AT RA AR
RS A& R M e A D iE RS R A
22 W, 3k n] DA EE A A RE S b 6 B AE pH B
BN ME 5@k 5 R 2%, 1k B AR IE B E K T
pH ISR B Ak, DT SREBHE 244 I T S 1R 0o 3 8 22
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Table 2 Fermentation conditions and regulation strategies of pullulan

REAI WMEE R % ik
TR L G RS S 7 B B B SRR R B A I 2% 2 B 52 5 A K i T (5. 11-12]
B BRI CREATERIER I 6 S WA SR BRI 6 S M AR 16)
ST B A 7 RIS T B 5 T SR BB R S (BRI R [1]
T ALEE AN R LA I SRR NI ATP AT R U 2 0 [26]
ROR BURIREL S RTS8 TS 3608 v 0 AreB B B 7B 35 A 26 1 e [27]
AR ACH LA AT IR K Ca® Mg Na 4 B B T DB B A T E B
SRET [ f— [29]
BT URRE WAL O M B T B MR T A T R T A K (1]

T R IR R R A R M VS N, A RO S A R R R R L R T [31]
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I B2 A B ) pHL, 0 6 pH LR S B R K s R R R (R 2 A [34]
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MM BRI LG G 2R &
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HERORD. RZYUBORSVIREAKN N
(¥ 200 1 B b, B A LA B SRR R IR VR P
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EIEAR, RO R S E 200G R 1=
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Z e T B 41.01%, {26 28 6 3% H 5 i A\ 85 5%
B, PR T 31.44%. MRR % E 2 L pE
A 5L R pul J5 5 % R BE A & B B 22 2 0
NG R . R, AR BT IR I ON R 2R
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FIFH 140.0 g/L % %5 5% 7= 2E 103.50 g/L 13 & 2%
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XS 7y TR R e R ] . SR, A% Amy !
BE W6 A3 2042 1 A X 20 1 &2, 1K 9 3RAS AR 73
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A AR D e R YR 5 1A e 3 LR AT A A
— . M AT B IRA AEA
25 Ko 3 H A R AL AR o 35 2 3 08 AT i B [0 kb A 5
Fak, oy M 1K e TR bR 22 2 R N 2 T
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