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General Preface

In 1950, James Bonner wrote the following prophetic comments in the
Preface of the first edition of his ‘‘Plant Biochemistry™ publlshed by
Academic Press:

There is much work to be done in plant biochemistry. Our understanding of many basic
metabolic pathways in the higher plant is lamentably fragmentary. While the emphasis in
this book is on the higher plant, it will frequently be necessary to call attention to
conclusions drawn from work with microorganisms or with higher animals. Numerous
problems of plant bicchemistry could undoubtedly be illuminated by the closer application
of the information and the techmques which have been developed by those working with

other organisms . . .
Certain important aspects of biochemistry have been entirely omitted from the present
volume simply because of the lack of pertmem information from the domain of highér

plams

The volume had 30 chapters and a total of 490 pages. Many of the biochemi-
cal examples cited in the text were derived from studies on bacterial, fungal,
and animal systems. Despite these shortcomings, the book had a profound
effect on a number of young biochemists since it challenged them to enter
the field of plant biochemistry and to correct **the lack of pertinent informa-
tion from the domain of higher plants.™”

. Since 1950, an explosive expansion of knowledge in biochemistry has
occurred. Unfortunately, the study of plants has had a mixed reception in
the biochemical community. With the exception of photosynthesis,
biochemists have avoided tackling for one reason or another the incredibly
interesting problems associated with plant tissues. Leading biochemical
Jjournals have frequently rejected sound manuscripts for the trivial reason
that the reaction had been well described in E. coli and liver tissue and thus
was of little interest to again describe its presence in germinating pea seeds! -
Federal granting agencies, the National Science Foundation excepted, have

- xiii



Xiv General Preface

also been reluctant to fund applications when it was indicated that the
principal experimental tissue would be of plant origin despite the fact that
the most prevalent illness in the world is starvation.

The second edition of **Plant Biochemistry'' had a new format in 1965
when J. Bonner and J. Varner edited a multiauthored volume of 979 pages;
in 1976. the third edition containing 908 pages made its appearance. A few
textbooks of limited size in plant biochemistry have been published. In
addition. two continuing series resulting from the annual meetings and sym-
posia of phytochemical organizations in Europe and in North America
provided the biological community with highly specialized articles on many
topics of plant biochemistry. Plant biochemistry was obviously growing.

Although these publications serve a useful purpose, no multivolumé
series in plant biochemistry has been gvailable to the biochemist trained and
working in different fields who seeks an authoritative overview of major
topics of plant biochemistry. It therefore seemed to us that the time was ripe
to develop such a series. With encouragement and cooperation of Academic
Press, we invited six colleagues to Jjoin us in organizing an eight volume
series to be known as "‘The Biochemistry of Plants: A Comprehensive
Treatise.” Within a few months, we were able to invite over 160 authors to
write authoritative chapters for these eight volumes.

Our hope is that this Treatise not only will serve as a source of current
information to researchers working in plant biochemistry, but equally impor-
tant will provide a mechanism for the molecular biologist who works with E.
coli or the neurobiochemist to become better informed about the interesting
and often unique problems which the plant cell provides. It is hoped, too, the
senior graduate student will be inspired by one or more comments in chap-
ters of this Treatise and will orient his future career to some aspect of this
science.

Despite the fact that many subjects have been covered in this Treatise, we
make no claim to have been complete in our coverage nor to have treated all
subjects in equal depth. Notable is the absence of volumes on phytohor-
mones and on mineral nutrition. These areas. which are more closely as-
sociated with the discipline of plant physiology, are treated in multivolume
series in the physiology literature and/or have been the subject of specialized
treatises. Other topics (e.g., alkaloids, nitrogen fixation, flavonoids, plant
pigments) have been assigned single chapters even though entire volumes,
sometimes appearing on an annual basis, are available.

Finally, we wish to thank all our colleagues for their enthusiastic coopera-
tion in bringing these gight volumes so rapidly into fruition. We are grateful
to Academic Press for their gentle persuasive pressures and we are indebted
to Ms. Barbara Clover and Ms. Billie Gabriel for their talented assistance in
this project. . ’

P. K. Stumpf
E. E. Conn



Preface to Volume 4

The study of plant lipid biochemistry is expanding rapidly. In recent years
a number of excellent books based on the successful proceedings held every
two years in Europe under the auspices of the *‘International Symposium on
Plant Lipids”’ hayve added much to the literature.

This volume has several goals in mind;" it brings together the. current
knowledge on plant lipids; it gathers into one volume the views of authorities
writing on their specialized areas and raising problems for further investiga-
tions; and equally important it will serve as a source of information for the
lipid biochemist who worries about animal and bacterial lipid biochemistry
and is blissfully unaware of the important area of plant lipid biochemistry.

The subjects covered in this volume are not unique, with the exception of
Chapter 6 on ethylene biosynthesis. This subject was added to this volume
because it describes the synthesis of the simplest two-carbon double bond
system. Its mechanism of synthesis from methionine is unusual and may
indeed serve as one of several models for the equally complex desaturation
systems found in plants.

I wish to thank the contributors to this volume who accepted the challenge
of writing their chapters, kept their schedules, and made the task of editing
this volume hardly an onerous one. I particularly wish to thank Ms. Barbara
Clover and Mrs. Billie Gabriel who handled all the secretarial work with
efficiency and good nature.

P. K. Stumpf
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.2 J. L. Harwood

I. INTRODUCTION

Acyl lipids are major constituents of plant tissue. They comprise a wide
~ variety of different structures of which the majority contain fatty acid esters,
though in a few cases the fatty acids are present in ether linkages or as amide
derivatives. The lipids are mainly present as triacylglycerols (triglycerides)
in seeds or in the fleshy part of fruits where they act as food stores. These
tissues provide very important commercial sources of fats and oils. In other
plant tissues such as leaves, roots, or shoots, acyl lipids are mainly present
as glycolipids and phospholipids. The reason that acyl lipids are fats (i.e.,
preferably soluble in organic solvents rather than water) is because of their
fatty acid constituents whose long hydrocarbon chains are basically hydro-
phobic. It is, therefore, logical to consider the fatty acids of plants first.

" II. PLANT FATTY ACIDS

A. Major Fatty Acids

Although the number of fatty acids detected'in plant tissues approaches
300, most of them only occur in a few plant species (Hitchcock and Nichols,
1971). The major fatty acids are all saturated or unsaturated monocarboxylic
acids with an unbranched even-numbered carbon chain. The saturated fatty
acids, lauric (dodecanoic), myristic (tetradecanoic), palmitic (hexadeca-
noic), and stearic (octadecanoic), and the unsaturated fatty acids, oleic (cis-
Y-octadecenoic), linoleic (cis-9,cis-12-octadecadienoic), and linolenic (all-
cis-9,12,15-octadecatrienoic (Table I), together account for almost all of the
fatty acid content of higher plants. For example, about 94% of the total fatty
acids of commercial oils and 89-97% of leaf fatty acids consist of these
seven structures alone. It will be noted that the unsaturated acids all contain
a cis-9 double bond and that the polyunsaturated acids contain a methylene-
interrupted structure. The four saturated fatty acids differ from each other
by two carbons. These structural relationships are due to the principal path-
ways of fatty acid biosynthesis in plants (see Stumpf, this volume, Chapter
7). ‘

A shorthand nomenclature is in common usage for fatty acids. They are
written as two numbers separated by a colon. The number before the colon
indicates the carbon chain length, and the figure after corresponds to the
number of double bonds. Additional figures in parentheses show the position
of double bonds, and the letters c, t, a, and e, show whether the bond is,
cis-olefinic, trans-olefinic, acetylenic, or ethylenic. The position of the dou-
ble bonds is numbered from the carboxyl group, but where it is more mean-
ingful to number from the methyl end it is prefixed by w. These abbreviations



{52196 29) £:81] proe swsjoul]-4 I3WOSI JOUNW S} Wody )1 ysmIunsip 0] pide JWI{OUI[-D PI[[ed OS]y ,
“SUO] uoljiw (¢ INOGe sem Siej 3say) Jo uondnpoid [enuue (€10} YL [(JE] /11 I6) €:81] PIOE dLIBIIS0I|D
%E°0 PUE *(0:07) poe dIpIYdRIe %[0 ‘(%6 ‘I:81-AX0IPAY-Z]) pide dwjouidl %1 ‘((o€1) 1:77] PIO® d10MId %¢ Sulpnidpul ‘%9 Inoqe 10} pajunodde
SpIoe I3YIO "0L61-6961 Ul plIOm a1 noydnolyl umoid siej 91qe1aBaa [erosowwWOD [ W pIoe yord jo uounquisip afeiuosiyd oy jo uonewnsy ,
*(SPIOE [ensnun) AJUO S3DINOS M3J € Ul PUNOJ I8 10 (SPIde Joulw) sannuenb jjews ur Juasaid Kjensn
ng snoynbiqn ase spide Jayio spidy| jueld jsouf ur jussaid spoe Anejy Jo uonuodosd a81el € 10§ vjqisuodsal asoy) ate spe Ayey Jofew ayy ,
i “(1L61) SIOYJIN pue ¥O02YdMH wi0l] ,

PIJE J10UdLIEIIPEIDQ HOOD*(*HD)MHIO==HO*HO)*HO (961 721 26) £:81 pllusjoury S

PIde dloualpesaperd) :OOU;«:UEUIQI».:U.IUIUWIU:.:U%:U (921 %6) T:81 J[oury 143
p1oe 510uadapeIdp :OOUA.IUV:U.NIU%IU%:U (%) 1:81 2110 149
pioe dtouedape1do ) HOOJ"(*HD)*HD 0:81 ~ ouealg |4
pIoe dlouedapexdH HOOD" (*HDF*HD 0:91 nurreq 3
ploe dlouedapend], HOOD¥(*HD)*HD 0:vl ONSUAW . <

pioe dlouedsapoq HOOD"(*HD)F*HO : .02l sune] 14
swreu d1ewWNSAS 2In1onIg ?n:im sweu . +%)
uowwo)) uonnquIsip
PHOM

+oSPPRV K18y Jofely ays jo seunpnng
I 314VL



