(EZEHR)

[£] Z%/R L. &7 8)
[ EH] #yass - R
B % BRI FiF

Michael L. Shuler/Fikret Kargi

Bioprocess
Engineering
Basic Concepts

Second Edition




B aRBE

Bioprocess Engineering: Basic Concepts
Second Edition

AP TR:
A&

(FRESZhR)

[£] £x=K L.&% 5
[+EH] #ERE - FE
% B¥H %iE



BBEMRFE (CIP) HiE

AWt R TR, A /(6] #F#) (Shuler, M. L),
[(+] k3 (Kargi, F.) F; WiEHFE. —Jbat: %
Tk i pAt, 2008. 2

CEPI R EED

15 44 J . Bioprocess Engineering: Basic Concepts,
Second Edition

ISBN 978-7-122-01876-2

L. A N OfF QO FR-OF- M. &% TE
IV. Q81

o ] A A CIP Bl 4% (2008) 28 010975 %5

Authorized translation from the English language edition, entitled Bioprocess Engineering: Basic Concepts 2%
Edition, 9780130819086 by Michael .. Shuler; Fikret Kargi published by Pearson Education, Inc, publish-
ing as Prentice Hall PTR, Copyright ©2002 by Prentice Hall PTR Prentice-Hall, Inc. Upper Saddle River,
NJ 07458

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying, recording or by any information storage retrieval system,
without permission [rom Pearson Education, Inc.

Chinese simplified language edition published by Pearson Education
Asia Ltd. and Chemical Industry Press Copyright© 2008

o SC R AR b B 2 U AR PR AL T R RRAL AR R AT . R VF AT, AR DUE T 7 X ) Sl 2
ARy EH BT

A 15 5} [fi Wi 47 Pearson Education (BiA4: % & A RD O thir%: .
bR #H RIS,

Je st MUALUR #F A BLR IR 8 GL 5 . 01-2003-2321

ST B BN SR OUR SCF- bR . R TR
TALRA . JE AR R Feiiueit. /N

WA TR (EEHTARRX FEMREE 135 WpB 4% 100011)
)] B A Tl AR AL ER AR T
787mmX 1092mm 1/16 Elsk 24  FH 615 TF 2008 4F 4 HALES 1 AR 1 K ED

Wy 5% i) . 010-64518888 (fFE . 010-64519686) EERS . 010-64518899
% fik . http://www. cip. com. cn
FUWY A4S, WA e 45 o Bk o) A0, AR AL 49 B bl BT R B

E #: 49.00 5T e EHELR



% X ISR B

Pearson Education JEEF B B bR A 4 08 B R 2D B Prentice Hall, tHiR TIRZE &1y
ZUR. THEE. ARBIE%. TR AR ASCHE R « B 45, #EH Pearson Education
KEEPENEESEKEZ —, €% T H R4 5 Pearson Education NEIBEHRT —
LB RBL LA TRRE L #h, AL A SR U T BB JI RN T R A S A

N3 7K Prentice Hall A B T E b 27 M — B #H ¥ X +¢, Pearson Education pEas
T SR AN A 5 4 Sk A B9 3 U 45 B 248t (N ESE=2 100 B AT Ao — 57 73 i # S& Oi  wT B 4
TRITEER BB RR .

o AR G R A g S DT 8025 o £k BEHE M TR EEL, FRWT.

Ik BH
2% iF W K2 /Bt A CERD T
) ®E, RM WM R R B
HEH/H8) Mk 35 2 befE i 207 % . A A BE 3t
Ao N, G PTG - & FH, AR 1/2 4898, AR 3/4 414,
WF5 4, MBA, EMBA, 7EEREE)
HLiE .
.
E-mail ;
BRMAE:
MR
R/BEEME: ¢ =3
(R/BEIAEE)
. A H

T —

FURPA T BAT HAL BO% 0 5 Vb 4G B U1 Prentice Hall/ Addison Wesley
Longman ¥ #f 3¢ M 3. www. prenhall. com/myphilp/ www. prenhall. com /www. aw-
bec. com

AT R ok«

E('E LFE Tkt A4t
NI SEHESH
TR 135
Tel: 86-10-64519180 ’
Fax: 86-10-64519176

E-mail: cipedu@163. com

http: //www. cip. com. cn

PEARSON

Pearson Education Beijing Office
SRR ""'M’Wum..,,

Education R RT3 0T T8

530 ¥ U X o A KA B 59 5 A SO KB 1006 53 ]
Tel: 8610-8250 4008
Fax: 8610-8250 9915

E-mail: service@pearsoned. com. cn




Preface to Chinese Edition

We are very pleased to have the second edition of our book translated into Chinese. This book
has been translated into Korean previously, and its extension to Chinese is very important to us
due to the increasing importance of biotechnology in China. We are pleased that more
Chinese students will have the opportunity to learn of our approach to bioprocesses.

Because of the rapid growth of the bioprocess industry in China, it has become both a
major factor in the practice and intellectual development of bioprocess technology. It is grat-
ifying to us, as authors, if our book can in some small way help further that process. We
also hope students realize that this time in history is unique. The confluence of modern biol-
ogy and engineering is at the center of an intellectual revolution in biotechnology. Biopro-
cessing is a subject that unites the efforts of biological engineers, bioscientists, and biotech-
nologists. We expect that students from all three areas will find the book useful. Current
students have the chance to plant seeds for a growing, expanding industry that will support
not only humankind’s needs for new pharmaceuticals, but also for renewable energy sources,
novel and biodegradable materials, agriculture chemicals, and a technology to foster a clean-
er environment. Bioprocessing will be a central component of 215t century technology.

This book only touches on many key topics. A student who is committed to this area
will need to go well beyond this book and study many original research and review articles.
Nonetheless, we hope this book provides a firm foundation for students who will study this
area in depth. ‘

We wish the students using this translation much success in their studies and whole-
heartedly thank Prof. Zhao and colleagues for choosing our book for translation. We much
appreciate their hard work.

Michael L. Shuler
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