
AP-42 Section Number: 9.8.2 

Reference Number: 2 

Title: Vegetable Dehydration, Commercial 
Vegetable Processing, Second Edition 

Somogyi, L. P. and B. S. Luh 

Van Nostrand Reinhold 

1988 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



COMMERCIAL VEGETABLE 
PROCESSING 

Second Edition 

EDITED BY 

Bor Shiun Luh 
Department of Food Science and Technology 
University of California 
Davis, California 

and 

Jasper Guy Woodroof 
Department of Food Science 
University of Georgia 
Experiment, Georgia 

An aVi Book 
Published by Van Nostrand Reinhold 
New York 



An AVI Book 
(AVI is an imprint of Van Nostrand Reinhold) 
Copyright 0 1988 by Van Nostrand Rcinhold 

Library of Congress Catalog Card Number 88-5538 

ISBN 0442-25851-8 

All rights reserved. No part of this work covered by the copyright hereon 
may be reproduced or used in any form or by any means-graphic. clcc- 
ironic. or mechanical. including photocopying. recording. taping. or in- 
formation storage and retrieval systems-without written pcrmission of 
the publisher. 

Printed in the United States of America 

Van Nostrand Reinhold 
I I5 Fifth Avenue 
New York. New York 10003 

Van Nostrand Rcinhold Company Limited 
Molly Millars Lane 
Wokingham. Berkshire RGI I 2PY. England 

Van Nostrand Reinhold 
480 La Trobc Street 
Melbourne. Victoria 3WO. Australia 

Macmillan of Canada 
Division of Canada Publishing Corporation 
I 6 4  Commander Boulevard 
Agincourt. Ontario MIS 3C7. Canada 

16 I 5  14 I3 12 1 1  10 9 8 7 6 5 4 3 2 I 

Library of Congress Cataloging In Publication Dala 

Commercial vegetable processing / edited by Bor Shiun Luh and Jasper 

Rev. cd. ol: Commercial vegetable processing / by Bor S. Luh. 

Guy Wwdroof.-Znd cd. 
P. cm. 

107< 
.I... 

“An AVI book.” 
Includes bibliopravhics and index 
ISBN 0442-25~51:8 
1. Vcgctables-Proccssing. 

I I .  Woodroof. Jasper Guy, IWO- 
Commercial vegetable processing. 
TP443.C66 1988 

1. Luh. Bor Shiun. 1916  
111. Luh. Bor Shiun. 1916- 

88-5538 
CIP 

Contributors 

Preface to the Sec 

CHAPTER1 Ge; 
B. S. Luh and G. 
Food Preservatio~ 
Canning (Heat PI 
Freezing 
Concentration 
Refrigeration 
Dehydration 
Freeze-Drying 
Pickling and Fern 
Radiation Preserv 
Bibliography 

CHAPTER2 Mic 
. .. 
.. 

to i 
E. J. Hsu 
Microbial Groups 
Control of Microc 
Microbiological C: 

Storage 
Microbiological E: 
Current Status of 
Bibliography 



,pyrighI hereon 
-graphic, 
taping. or in- 
ierrnission of 

I 

uh and Jasper 

x S. Luh. 

116- 
or Shiun. 1916- 

88-5538 
CIP 

Contents 

Contributors 

Preface to the Second Edition 

CHAPTER 1 
B. S. Luh and G. K. York 
Food Preservation-An Overview 
Canning (Heat Processing) 
Freezing 
Concentration 
Refrigeration 
Dehydration 
Freeze-Drying 
Pickling and Fermenting 
Radiation Preservation 
Bibliography 

CHAPTER 2 Microorganisms in Relation 
to Vegetable Processing 

E. J. Hsu 
Microbial Groups Associated with Vegetables 
Control of Microorganisms in Processed Vegetables 
Microbiological Changes in Canned Vegetables During 

Microbiological Examination of Processed Vegetables 
Current Status of Methodology 
Bibliography 

CHAPTER 3 
H. C. Chen, C. Y. Wang, and B. S. Luh 
Tinplate Cans 

General Principles and Methods 

Storage 

Tin, Glass, and Plastic Containers 

xi 
xiii 

1 

2 
4 

12 
17 
18 
23 
26 
27 
29 
30 

33 

34 
42 

63 
68 
79 
81 

87 

88 

” 



7 ,- *, , N 
N Table 1.2. (Conrinued) 

Crop 

Temperature 
Humidity Water Specific h a t b  

("C) (OF) (W Storage l i f e  contento (cal/g/'K) 

Radish, spring, topped 
winter 

Rhubarb 
Rutabagas 
Salsify. topped 
Southern peas 
Spinach 
Squash, summer 

winter 
Sweet corn 
Sweet potatws 
Tomatoes. unripe 

ripe 
Turnip 
Turnip greens 
Water chestnuts 
Watercress 
Watermelon 
Yam 

0 
0 
0 
0 
0 

3-5 
0 
10 

10-15 
0 

13 

2-7 
0 
0 
0 
0 

7-15 
16 

.9 

32 
32 
32 
32 
32 

3 8 4 2  
32 
5 0  

50-60 
32 
55 

3 5 4 5  
32 
32 
32 
32 

45-60 
61 

d 

95 + 
98 
98 
98 
98 
95 + 
95 + 
95 
60 
95 + 
90 
90 
90 
95 
95 

95 + 
80-90 

6oor100 

d 

3-4 weeks 
6 months 

2-3 weeks 
2-4  months 
2 4  months 

I week 
10-14 days 

I week 

4-6 days 
4-6 months 

3-5 days 
2-4 months 
10-14 days 
10 months 

4-7 days 
2 weeks 

d 

94 

95 
89 
79 

93 
94 
85 
74 
68 
93 
94 
91 
90 

93 
93 

- 

- 

- 

- 

0.96 

O.% 
0.91 
0.83 

0.94 
0.95 
0.88 
0.79 
0.75 
0.94 
0.95 
0.93 
0.92 

0.95 
0.94 

- 

- 

- 

- 

Data from Ryall and Lipton (1979) and Lutz and Hardenburg (1968). 
Storage life given refers to quality rating of "good", and thus allows for a subsequent marketing period of somewhat higher temperature. This table is 

*From Lutz and Hardenburg, 1968. Water content rounded to nearest whole percent. Formula for specific heat above freeing: 0.008 (water content as 

See Chapter 8. 
%ee Ryall and Lipton (1979). 

intended as a quick guide only; for details. consult Ryall and Lipton (1979). 

%) + 0.20. 
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FIG. 9.1. Simple concurrent tunnel drier (elevation). (From Brown el of. 1973.) 
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FIG. 9.2. Simple counterflaw lunnel drier (elevalian). (From Browner ol. 1973.) 



~ 

- -. 

I 
CROSS-SECTION THROUGH UNIT "XX" 

STAGE "A" STAGE "B" 
i 

UNIT 7 -  x SPREADER 

! ' : ;  I ,, I) .__' I \_I 

-. x 
SECTION 1 SECTION 2 B L O W S  

ELFIATION 

FIG. 9.5. Diagram of two-stage continuous conveyor drier. (From Brown el a/. 1973.) 5 
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