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Effects of Yeast Extract on Pullulan Molecular Weight
by Aureobasidium pullulans
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Abstract: The effect of different concentration of yeast extract on pullulan yield, structure,and
molecular weight ware studied by using Aureobasidium pullulans CGMCC 11062. The results
showed that the pullulan yield and molecular weight were significantly influenced but the structure
had not been effected by different concentration of yeast extract. The contents of biomass, pullulan
and residual sugar were respectively 5.29 g/I.,34.74 g/L.,44.18 g/L,when yeast extract were absent
in the medium. The highest yield could reach 61.32 g/L,when the concentration of yeast extract was
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1.5 g/L. Nevertheless, excessive yeast powder supply caused carbon source flowing to the organism,

pullulan yield reduction. The maximal molecular weight of pullulan were produced with no yeast

extract medium,which is 529 528 Da. With the increase of the concentration of yeast powder, the

pullulan molecular weight gradually decreased from 529 528 reduced to 183 278. The results showed

that the yeast extract may induce pullulan degrading enzymes,and lead to the decrease of the yield

and molecular weight. These studies could provide technical guidance for the different pullulan

production.
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25 B (Aureobacidium pullulans ) 5& — 2
SRA %Y R /NN LR BB B T
FERE & | fE & e AL M A 2 OB Bl DT A R A
JL 35 1 4 2 R i 2 2 — ORI TR
PEZ W5 AT H 28 A K I T 77 A 1938 4F, Bauer
O HGE 73X R IR AR W 2 8E 1959 4
Bender 43 £ 4l AL -4 35X Fh 2 Wl 1 44 R 6 22 2 HE5
W2 2 Jok O JCEE A B R ARk K
&Y, AR L A AN BURY R, ELA A 1 S |
J A R R N R = R N B2 R e o SN
MR EAL RUE W 2B R, X AR TCAT T RIE
IFH a2 2K O R R LT A2
pH  Eh 2 il i 52 e, R e vz g T R 2
(EFEFZT YR ) B AL AR AR 7™ i R B |
Aot ity (ORI 50 MK BE I ) B ) 3 Al b
PRI A G, & —Fh 2 D e B A W i A

AR, it 25 7 P 40 3 1 AN 7 40 43 B I 7 i
B I A R e 4 e, X 22 2R R A R T
FRESR . VB E R Y, 20 e 5 A X 4 i
R HL 43 A7 R AE 5 U0 A OCBT R [R) g 1 FH 0 SR RO
[Fi] P AEAT 2 5 o S G o3 A A i ik B B AR O
W5 22 220 1Y A X 43 BT A 43 A Y BT AE 5.0x10°~
5.0x10° 22 A5 32 2L 32 2 0 A A R R 25 Bk DA
Fp2& B IR ) K % % pH AR INZ AR, H AT,
b Ak B 22 2 0 B R A 43 B i R A AE
1.0x10°~2.0x10°, 5 ¥4 X 43 i 2 KA 7E 3.62x
10°~1.8x10°, AHX} 43 F Fa 2 43 W £ — M 7e 2.1 3
4.1 Z 8], AHXS o3 BT i 0 43 A [ R e T 2
22 B 07 9 L, 490 41 3.0 10%~9.0x10% K /N ) 3 45
WO R BT A A e I A 2 s

APLAEBE D SAFEMEA R N
LR WSS BRI AR R 4 2R R A Y

R T Ak R b O 22 22 Y 7 RN X 4 R A
HHFELEEMEM ., Wiley 1 Lin % AWFIT T 5%
GR35 22 22 W AR T 43 I o 43 A
(s M, H b U0 2R AR X 4 5 Y e KA
R TS SRR AR B A A A e A
X0 i 1) - 22 2 1) Morin A1 Kumar 2N
HE W AT O 1001 J2 358 2 2 R AR R 3R
Ak 175 Cheng 5 ANWF5E R W] .75 o/ L FEME 3 o/ L %
KRS o/L MBRIRALE T, 58 22 20 = i i
LRI T KA ISR 25.8 of L B 2L 2R
o AR 2 2R A 2 CGMCC. No.11602 4 H
B BRI, I 9 T AS [R) 5 o2 R R T B o o - 2 2
ARG RORE R A3 BRI SRy O [ R
e 2 A L N =

1 s e

1.1 E#

W ZEE A (Aureobasidium pullulans )CGMCC
11062, {278 T v [ G A 9y A DR o0
12 EHE

TS TR I (o/L) . AR S 5l 52 IR ke )
He, FK 200 g A 1 000 mL ZE 48 7K ] S k2
30 min, BUZZ0 A5 i 98, BB WK 42 1 000 mL, /il
20 g FEHE, 15 ¢ BUIEHRY, 121 °C,20 min KA,

7o 323 (/L) % bE 50.0;MgSO,- 7H,0
0.2;K,HPO, 5.0; B E:H 1.7; (NH,).S0, 0.6;NaCl
1.0; #14h pH 6.5,113~116 °C,20 min K ,

KW IR H (o/L)  BEFE 50;MgSO,-7H0 0.2;
K,HPO, 5.0; (NH,),S0, 0.6;NaCl 1.0, B+ 45 i /2 ik
£ (0,0.6,09,1.2,1.5,1.8,2.1 L), %I 4 pH
6.5,113~116 °C,20 min K,

LHSEHRAZIL 2018 FE 7 HE 1




RESEARCH ARTICLE

AN Chao,et al: Effects of Yeast Extract on Pullulan Molecular

Weight by Aureobasidium pullulans

1.3 kRERIRF

o522 AR UE S P4516-25G:Sigma 23 7= b
1.4 {238

E M 1 F2 46 SPX=250; b 5t BHE Ak 2445 4 B
N E) R S IR IR ZWY 2102 F IR0 BT A%
il 35 A PR R 7 b A8 S AR 4 2T AR 14X Nicolet
is 50:Thermo Scientific 7= i ; = %0 W AH 0 3% X
(Waters 1515) : Waters 23 &) 7= il o
1.5 EHFFH*

ALK IR 70 . W AR AE 28 “CHE I 15 57 46 5
F2 5 s PP RERJ50 R TS AR A 0 TR R R A e A
50 mL fl 755 FR M0 250 mL =, B FHEE
PEIR I (230 r/min),28 C& M F Hi 37 48 h, Bl R Fp
T 5 K b 35 07 %« e R R0 B8 5% 45 ol i 4
TP B A RSB 20%55 F2 W = Mo, &
FHEEFE R (230 r/min) ,28 CAAF FEE 3R 96 h,
1.6 A%
1.61 #HAhAE2HE KAFR 30 mL 2 A 50 mL
B L8 000 r/min, #5010 min, FUILHE T 105
CHgzaaE AYaitias=LmT.

W (g/L)=(m 5—m - )x1 000/30

162 HF&2%4>% B W 15 mL A 30 mL
RFLHR 95% ) B 4 CHEE 12 h,8 000 r/min
B0 10 min, W VTYE , K FE I, FRINA 30 mL
B BCR 95% 11 CEHEATITNE , K UTTE T 80 C
MR E RSP, 20T R R R A S

ZHE TR (/L) =(m 5=m 5 )x1 000/15
1.6.3 #EBRERE FKHRIREY,

FRE 30 min, R HN ZJGIE A oo 7 IUAE G
5 BB 15 RS, 5 At DU A R T AR R
SE AR B T 2 0 R A BT B A T A 1) AR
JoT VR
1.6.4 w2 f R L R o DR 4 S S AL
AT (ATR-FTIR ) B4 I 5 ] 2% 25 15 1 5 >
Z R R,
1.6.5 AaxroFmealw F AR AE 03 sk
(GPC) 5 56 24 Z AR 4> F I i oy A e, DA
0.1 mol/L NaNO; fE Rt ahAH, it 0.5 mL/mim, #
WAEIRE 35 °C, FEMBTRWKIE 1 /L, #FEHER 20
wl, ZdEab PRAE A Waters H 47 (1) Breeze B FL4)
FJAgen,

| 2 =550

21 BEBRERENHFEEELABRLEE=S
HE B 22 i

N T) T o Ik K - 2 2 W A I Y B
M & 1 s, B EFRATT AT LAE B R Y 0 i
R X 2 2 SR I Bl TR AL R S
ARTK, TS P& A By = et S e R SR AR K . He  #E AR i
B RE RS B, AR IR 5.02 g/, WL LT R
34.74 /L, FRBE T E VR 44.18 o/L, L, A HLAKE
R R 2R 5 BT AR 5 o R 2 2 I I 36 AR
KRR, B T By 0T o v B2 R 38, 77 44
R 2 o T R I R
FHRCR BT, R 5 W RE Ry BT i R 1.5 g/L
I 36 =2 20y 77 5 O B KRR, IR 3 T 61.32
g/ L, AHXE T B — g JE ML RR , A7 BIL TR 26 1 s B
HIENABEIRAAE R R BRI R A R T 2 A
REEE Y A S A 22 55 i T 24 P Ry T3k vk 32
ML 1.5 /L, Z 057 B B W R, X T RE 2 i it
Z 10 A HU AU AL 25 02 (Al 53 1) 26 0 0K 1 &

70—

i
60 -_— g*ﬁ
50 R
S 40-
B 30
£
20
10
0-

123456
12 1~6 73 IR R0 BT B 0,06,1.2,1.5,1.8,2.1 ¢/L,
Bl BEMRENEESZSEmEMNNNT

Fig. 1 Effects of yeast extract concentration on the yield
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Table 1 Standard curve of different molecular weight of

pullulan
mL min =
1 7.037 14.074 2350 000  6.371 068
2 7.220 14.440 1220 000 6.086 360
3 7.486 14.927 642 000  5.807 535
4 8.085 16.170 194 000  5.287 802
5 8.375 16.75 107 000  5.029 384
6 8.822 17.644 47 000 4.673 021
7 9.184 18.368 21 100 4.324 282
8 9.501 19.002 9 600 3.982 271
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Table 3 Effects of yeast extract concentration on pullulan molecular weight distribution
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0 15.333 236 913 529 528 478 648 1 221 559 2.235 116 1.702 37 2.306 885
0.6 15.719 179 937 414 027 309 814 1123 138 2.300 959 1.853 23 2.712 717
12 15.817 173 311 392 162 279 884 1100 172 2.262 770 1.878 99 2.805 400
1.5 16.017 135 416 292 572 228 982 925 478 2.160 533 1.931 31 3.163 252
1.8 16.236 106 077 211 510 185 701 676 917 1.993 939 1.835 35 3.200 398
2.1 16.333 94 826 183 278 169 732 550 334 1.932 784 1.752 66 3.002 728
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