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Abstract:[Objective] The aim of this paper is mainly to investigate the effects of glycerol on
Pichia pastoris growth and constitutive expression of a-glucanase. [Methods]The initial concen-
tration of glycerol in fermentation medium,glycerin concentration in fed-batch, ventilation and
other effects on constitutive expression of a-glucanase were examined by means of single factor
experiment. [Results]When the initial concentration of glycerol ranged from 50 g/L to 150 g/
L,the growth and a-glucanase expression were not affected, while the growth and «-glucanase
expression appeared to be markedly reduced when the glycerol increase to 200 g/L. Glycerol
concentration between 0 to 5 g/L in fed-batch lead to the best growth and a-glucanase expres-
sion. When glycerin concentration became higher, the growth of Pichia pastoris and «-glu-
canase expression were restrained. Meanwhile, improving the ventilation was helpful to the ex-
pression of « - glucanase, and suitable
fermentation time was 78 h. Under this
condition, « - glucanase activity reached about

s B HI.2014-10-10

&1 B #:2014-10-20 1763 U. [Conclusion] The process optimized the
fEEE M (1984 55, TR B+, EEMFRMEY  fermentation conditions for a-glucanase prepara-
FABIIE. tion with glycerol as carbon source, which great-
w BURR ML AR R # L0 H (4 5 CARS-20-4-5)f1 1y improved a-glucanase activity and laid a solid
I\ 2 e TR L TR SR VB foundation for «-glucanase large-scale produc-

s EIRAES BIATE (1964-) . 5 11, B0 g i g TR, A tion.

FE2E % | E T A DA W R B 5E  E-mail s 1d61@126. com., Key words: Pichia pastoris ,a-glucanase, glycer-
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1 MH5RFE

1.1 ##
1.1 HH
LR R IR o) SR W I Y B DR R TR I AR
S 56 28 4 A I ORI
1.1.2 EZRXMNFMNE

DextranT2000 W H Pharmacia 23 7] ; H Ath 328 7
HE PR ATl & B DML A 3E E Therm; T6 Hr
T2 5 AN AT UL 435656 B2 T Sy b e 3 4 3l A & A FR
TALAE 7 il s 2R R R IR G 4% R B RSl A
BN 77 i s LDZS RS 20 F1 28 950K B 4 o g
BERIT M) i e A8l 6.8 L & WEHE N 75 = 0
NE
1.2 ExHE

YPG KiF# 3k .10 g/ L BEEERY .20 g/L & 1. 20
g/L Him,

RHE R FR 3L B 20 g/ L BRI YPG,

FRl B 35 5 BSM £ R Invitrogen 2 & F . 9
W H M B 50~200 g/1L,0. 93 g/L CaSO, » 2H,0,
18.2 g/L K,S0,,14.9 g/L MgSO, + 7H,0,10 mL/
L 85% HsPO, A & 4 mL/L PTMI fif & JC & I K
(6.0 g/L CuSO, * 5H,0,0. 08 g/L KI, 3.0 g/L
MnSO, « H,0,0.2 g/L Na;MoO, « 2H,0,0.02 g/
L H;BO;,0. 5 g/L CoCl,, 20 g/L ZnCl,, 65 g/L
FeSO, « 7TH,0O, 0. 2g/L Biotin, 5 mL/L 98 %
H,S0,)

T H L AE 100 %6 HO oI A PTMI, i 2
WA 12ml/L,

1.3 ¥EFFHE

A4 H il DA 0 TR R 4 B YPG BUIE R T
1L 30°CHEFRZA 2 d; FHIC BRI /KRS ARk T TR AR Uk G L 5
F) 300 mL F 7R FE3H,30°C ,260 r/min 8 K P 5
FRE OD oo THA 15~203%F 300 mL ¥ 5% 42 1) 3¢
A 2.7 L BSM K330 6.8 L & Bl b, B 9% 44
H30°C,pH=5. 5, fF i Fe E b Ham ik KT 5.0
g/ LA, 38 2o AR R R B 0~5.0 g/L,
1.4 MBEHBRENZE

R R B % L P ) I T v B L 0 vk B 4 )
50 g/1..100 g/L.150 g/L..200 g/L. %3 k5 1.3
TR, &R 84 h, B A2 I b AN [ H i vk
Xof TR A Yk T T Y
1.5 B H % BRI

WA H R B 150 g/L. 35 35 05 v X Hifl 1 %
ZAFIR 1.3 WL ST AG R B T RER 0~ 5

625



g/L.5~10 g/1..10~15 g/L B FF 4 3 i H i, 2 1
DN it fin B B i A% B A6 A B 0 ) 4 AR U
TIVHIT 25 B AF R 9 v B L b s H i ke B o XoF T 44
oI I A R

1.6 BSEMNHI

VEFE 1.4 5 TP e 1Y B ad HOm R BE 150 g/ L. 1E
TN B B A H I AR R P AE 0~5 g/ L AR 3
L/min#E S & 7 L/min (Bl 3 L/min.5 L/min. 7
L/min) 47 AW, HAB S8 2585 1.3 15 M [, 2 B
N - b A3 A X A A R 1 5
1.7 SHAE
1.7.1 2EMZ

EEMRBEMBELE (G OMA 1 mL & BER,
12000 r/min B> 5 min, & _FiE, HRECG ), BHIKIE
HHIN 1000X(G.— G 1) g/L,

1.7.2  ODgy 890 7E

KB 20 MR FEE OD g =0.2~0. 6, B4k
AT LA T T3 600 nm &b DL LB T K R 2
FI X BB EAT HE I 52, OD o0 = B2 50X T BEAG 5K,
1.7.3 HmkEHN T (FHALERK)

e  WER AR AL S L o R A R N )
iS5 KIRMWH L, B Na.S, O, R E L. &
THA ARG H S =,

1.7.4 o % RAE BB &0 2 (DNS %)

B 900 pL 20. 0 g/L A DextranT2000 ¥ # , &
F45°C KB P EE 5 min, A 100 pL 8K (2
12000 r/min &> 5 min Frf8 0 L 3E W&, 7T LLE 24 5
o) VRN 10 min, SEEIHTA 2 mL DNS £ 1| )%
N T WK 5 min, B HS A, HERKESR &R
25 mL, T 540 nm Nl & WOGAE . AR AE il 4 [
VA J7 TR SR A RH XTI 14 4 A 4 i L O I 5 e

it 1 715 SCAE EIRSRAETT B o Bh N o Fi R B
JEP R 1 pmol 38 JFOBE BT 10 = 1 A BE IS
By, LU R,

2 EHRE5SMH

2.1 ¥IHEEHHRREMNEFEKREBENZMD

- 2 B s A 3 DR TR B 5 R ak OR A
{3 R g i I N N SR NS T o X e e
W H v, HE I~ 4 LE R ERBEE 72 h
A 84 hEk, &1 B 2 FEL 3 BB IS R B A 2 2 )
AKRERI R 4 s B 1~ 4 VR S H Il
FEAR U D, 43 Ry 503 g/, 442 g/1.,423 g/L
354 g/L, ZEE %8B 3 BRGFRE &M IS RE D LR
Jon it A X 5 D B DAL 0 G H R B L 150 g/L R
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. LR FRWY, — kB o AR AR K TE R AR
A6 AR R H MW 50 /L m 2
150 g/ L, FEAR T BEAE HiF 0 75 2 004 B[R] e 35 1 H i
B — FE APt Az K0, BIVREAS A2 52 M K 7 A= H AR
EH, PG H gk E 200 /L, il = & 1 52
F5Zm , I FEH 0 A nT LUE L 000 R
AR LTI A R DL T R R H I 2 0 e X
BEFI O RE 77 G 52 0w DT 5 o g 08 7 L AR,
KWER 78 h 5 BEIE S K G185 I8 B A FERT ] K
AR, KR DL 78 h M E, RXFENAE T Kk B
N [E1 I 2 (s N T E R R T = L T = S W
WL BRI TR A R R IR o~ T SROH I 1 0 G T v
FE 150 g/L AR E] 78 h AH.,
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Fig.1 Effect of glycerol concentration of 50 g/L on wet
weight and enzyme activity
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Fig. 2 Effect of glycerol concentration of 100 g/L on
wet weight and enzyme activity
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wet weight and enzyme activity
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Fig. 5 Effect of glycerol residual of 0~5 g/L in fed-

batch on wet weight and enzyme activity
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Fig. 6 Effect of glycerol residual of 5~10 g/L in fed-

batch on wet weight and enzyme activity
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Fig. 7 Effect of glycerol residual of 10~15 g/L in fed-

batch on wet weight and enzyme activity
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and enzyme activity
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