OIL CROPS:
BRASSICA
SUBNETWORK

PROCEEDINGS OF THE

THIRD WORKSHOP,QUALITY
TRAINING, AND CHINESE
PROJECT REPORTS,

HELD IN SHANGHAI,

PEOPLE’'S REPUBLIC OF CHINA,
21-24 APRIL 1990

ABBAS OMRAN

ARCHIV
95664



heey

July 1993
Oil Crops:
Brassica Subnetwork
Proceedings of the
Third Workshop, Quality Training,
and Chinese Prqject Reports, e
held in CLaTNG

Shanghai, People’s Republic of China, /<
21-24 April 1990

Edited by
Abbas Omran
Technical Advisor, Oilcrops Network ,

Organized by
Ministry of Agriculture, Beijing, China
and
International Development Research Centre, Ottawa, Canada

INTERNATIONAL DEVELOPMENT RESEARCH CENTRE
Ottawa « Cairo « Dakar « Johannesburg ¢« Montevideo « Nairobi « New Delhi « Singapore




Material contained in this report is produced as submitted and has not been subjected to peer
review or editing by IDRC Public Information Program staff. Unless otherwise stated, copyright for
material in this report is held by the authors. Mention of a proprietary name does not constitute
endorsement of the product and is given only for information.

ISBN 0-88936-670-5

% Printed on recycled paper
" cycled pape



iii

TABLE OF CONTENTS

Table Of CONtENES .o vieeeeeececcocoseccscsososccecscscsnsscccocscecess iii

Participants ......ccceiierereerecccncccnccnes e essessecssaass v

Introduction . ABBAS OMRAN .. c.cceceecsossoscoscocscosossosscscsccscscs 1
PART 1

QUALITY TRAINING

SECTION 1. Manual of Selected Methods for Glucosinolate

Analysis. D.I. MCGREGOR ...cccoccsccccscassscnsnaness 6

Analysis of Glucosinolate in Canola and Rapeseed:

Determination of Glucosinolates by Gas Liquid

Chromatography of the Trimethylsilylethers. J.K. DAUN,

D.R. DECLERCQ AND D.I. MCGREGOR. : ¢ e ceescoesascsosascsscscscscs 8
Determination of Glucosinolate Content by Gas Liquid
Chromatography of Trimethylsilyl Derivatives of Desulfated
Glucosinolates. J. P. RANEY AND D.I.MCGREGOR. . :vccccccccacs 14
Determination of Glucosinolate Content by Gas

Chromatography of Trimethylsilyl Derivatives of Glucose.
D.I.MCGREGOR. . cccsecesoscsscscsssssesssascasssascsasssssssssass 20
Determination of Total Glucosinolate and Total Indole
Glucosinolate Content of Rapeseed/Canola Using Glucose

Oxidase to Measure Glucose and Ferric nitrate to Measure

Free Thiocyanate Ion. D. I. MCGREGOR. ... cccccccsscccccnnans 24
Determination of Total Glucosinolate Content of Rapeseed/
Canola Using Immobilized Myrosinase and Glucose Oxidase.

S. WANG, Z.Y. YUAN AND D.I. MCGREGOR. .. cccccceccccccccccces 33

SECTION 2. Manual of Additional Training Lectures and Papers.. 41

Total Glucosinolate Content In Rapeseed Using Reflectance.
R.J.W. TRUSCOTT AND J.T. THOLEN. ... .. cceeccecccccccccsaascse 41
A Simple Method for Identifying the Low-Erucic Acid and
Low-Glucosinolate Rapeseed-Turbidity Titration-Colorimetry.

WU MOUCHENG AND YUAN JUNHUA. .. ccceeeceacsccccsscscscscasaccscees 45
An Outline of Research On Rapeseed Quality Analysis.
WU XINGYONG. .o eeeoeesssssssossasssssassscsscasssssssascsscssasascse 48

New Methods of Myrosinase Bioreactor and Glucose Sensor

for Rapid and Accurate Assay of Glucosinolates in Rapeseeds.
ZHONG YI YUAN, XTIAO JUN WANG, TIAN MIN 2ZHU, PEI YING CHEN

AND XIN SONG JIl..ccceeeececnassaceassssesssssescsssssenscsassas 50

PART II
A FINAL SUMMARY REPORT OF BINO-CANADIAN
RAPESEED BREEDING PROJECT. QU NINGKANG

Shanghai Academy of Agricultural Sc1ences(SAAS), Shanghai,
China. YAN ZHANG, GUANGHUA FANG .¢ccceeecccsccssscsascoancacs 57
Institute of Oilcrops Chinese Academy of Agricultural

Sciences, Wuhan, China. CHENGQING LIU ..ccccceccccencs seees 61




iv

3. Qinghai Academy of Agriculture and Forestry. ZENG KE TIAN.. 67
4. Xinjiang Academy of Agricultural Sciences. ZHAOMU WANG..... 74

PART III
BRASSICA SUB-NETWORK COUNTRY PRESENTATIONS

- The Fast Developing Oilcrops Network - A Summary Report.

ABBAS OMRAN. cccccececccscccccoccssoscsassscscssccscscssscscsscsce 78
- A Brief Report on the Brassica Sub-Network. BASUDEO SINGH.. 83
- Research Progress on Rapeseed in Egypt. BADR A. EL-AHMAR... 85
- Quality Breeding in Brassica carinata A. Braun in Ethiopia.

GETINET ALEMAW AND HIRUY BELAYNEH.::.cccceccovcsososscssscsss 90
- Some of the contributions of Dr. Hiruy Belayneh to Oilseed

Brassica Research in Ethiopia. GETINET ALEMAW....cccceceese 92
- Strategies in Rapeseed and Mustard Development in Kenya.

M.J. MAHAST .. ceescecccccccccccscssssssscssossscscscscscsssscccccscsces 95
- Status of Brassica Crops in Pakistan. MOHAMMED HANIF QAZI

AND PARVEZ KHALIQ. cceeeccscscccassscsscscsccccsscsscscsccsccscs 98
- National Uniform Rapeseed-Mustard Yield Trials and Their

Role in Variety Selection. MOHAMMED HANIF QAZI AND MASOOD

A, RANA. .ccecevrccssccssscssscssssscsssssssssssscsscccccscsscseccs 108
- Present Status and Future Strategies of Oilseed Brassica

Research in India. P.R. KUMAR AND P.S. BHATNAGAR.:ceseeese. 112
- Rapeseed-Mustard in Nepal. B. MISHRA. .cccccocscsscscsccses 117
- Constraints and Opportunities of Brassica Oilseed

Production in Bangladesh. M.A. ISLAM, M.A. KHALEQUE,

K.P. BISWAS AND M.R.I. MONDAL..:cesosoccescsccssccccsscccecess 120
- Progress in Rapeseed-Mustard Research in Bhutan. TAYAN

RAJT GURUNG. .ccccececcccccccccsoncnsssscscncssssccccccsccccccssss 125
- Overview of Rapeseed Production and Research in China.

YAN ZHANG. ccccecccsccccccscccnssssssssssssscscsscccsccscscsse 130
- Analysis of Eight High-Quality Rapeseed (Brassica napus L.)

Strains for - High and Stable Seed Yield. CHAOCAI SUN,

GUANGHUA FANG AND HUA ZHAO. . cceecsssceesssssssscesssscssccsss 134
- Canola Research in Australia. GREGORY BUZZA. ...cccccessese 136
- Goals for 1989 - 1991 and Progress of the Barani

Agricultural Research and Development Project (BARD) in

Pakistan, Pertaining to Brassica. HANS HENNING MUENDEL..... 137

PART IV
BRASSICA SUB-NETWORK:
DISCUSSIONS / RECOMMENDATION

- Collaborative Programmes - Minutes of Meeting for

Scientific Exchange and Institutional Collaborative

Programmes among Member Countries of Brassica Sub-Network. 140
- India/China Collaboration - Minutes of Meeting of

Counterpart Scientists for International Collaborative

Research Between China and Indi@...ccceceeccscscscsccsescsses 143
- General Discussions and RecommendationS....ccccececceccscss 147



48

AN OUTLINE OF RESEARCH
ON RAPESEED QUALITY ANALYSIS

Wu Xingyong

Department of Biochem. and Food Sciences, 0il Crops Institute,
Chinese Academy of Agricultural Sciences, Wuhan, China

Rape is a very important oil crop in
China. The planting area is close to
80,000,000 mu (5.3 million hectar
annually. In the late of 70s', our
institute began to study improving
rapeseed quality, and quality analysis.
The Department of Quality Analysis was
established equipped with GLC. HPLC UV-
vice, High Speed Centrifuge, and NMR
(for oil content determination), with
25 staff.

The research on rapeseed quality
analysis includes two parts: the first
is analysis method and the second is
studying the chemical composition of

rapeseed germplasm resources. In the
past ten years, the state has paid
great attention to support this

project, and the project ranked among
the national key research projects in
the sixth-five and the seventh-five
years plan. At the same time, this
project has been helped and supported
by Canada and Australia through the

Sino-Canadian and Sino-Australia
Cooperating Projects. Great
appreciation is extended to
International Development Research

Center (IDRC) and Australia Center for
International Agriculture (AC%AR).

The major progress of the project is
summerized below:

A. Introduction in analvsis method of
rapeseed gqualitvy and further study:

1. Establishing a national standard
method of testing crude oil
content in oil seed: This method
was set up by 0il Crops Institute
of CAAS, in cooperation with
Shanghai Academy of Agricultural
Sciences (SAAS), Jiangsu Academy
of Agricultural Sciences (JAAS),
Huazhong University of
Agriculture and etc. The method
was admitted by the government,
which was utilized by the
institutions all over China.

2. Establishing the national
standard method for determining
erucic acid content in rapeseed:
This work was carried out by the

10.

11.

12.

four units mentioned above. The
method also was admitted by the
state, which is expanding its use
in China.

Paper chromatograph method for
erucic acid test: This method
was introduced from abroad, and
was widely used in the
institutions of agriculture for
chemical selection.

NMR for oil content
determination: It is schemed by
0il Crop 1Institute of Caas,

Wuhan, Physics Institute of
Academia of Sinica, Wuhan
Measuring Equipment Factory and
it is in a small lot production.

Palladium method of rapeseed
glucosinolate gquantitation: Set
up by Huazhong University of
Agriculture and 0Oil Crop
Institute of CAAS, also has been
widely used.

ITC-0ZT method: After we
established this method, the
procedure has been applied to
detect the glucosinolate content
in food stuff.

TMS method for single gluco-
sinolate tasting: It was
established with the help of
Canadian chemists.

Reflectometry: A quantitative
method of total glucosinolate
established with the help of
Australian chemists.

wWas established
of Australian

Thymol method:
with the help
chemists.

HPLC method: Was established with
the help of Australian chemists.

Testape method: We are thankful
to IDRC and ACIAR providing with
testapes, we have used the quick
test for several years.

Thiourea method: A quantitative



method of total glucosinolate in
rapeseed plant organ. It was set
up in our lab.

B. Study on the chemical composition of

rapeseed germplasm regources:

There are rich germplasm resources
of rapeseed (B. campestris, and B.
Jjuncea) varieties and a number of B.
napus varieties. In the recent
years, cooperating with relevant
institutions of China, our institute
have investigated the oil content,
fatty acid composition, total and
individual glucosinolate content of

germplasm resources and wild
rapeseed. Also we have primarily
studied the bionomic and

geographical factors affecting the
chemical constituents of rapeseed,
and provided the evidence for making
breeding materials to different
areas.

The problemg existed:

1. The research condition ought to
be improved: We need more study
fee and improvement of the
equipments in labratory and

- - - XXX - - -
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import of the special chemicals
and reagents e.g. standard
glucosinolates.

The fast methods of erucic acid
and glucosinolate need to be
further studied: As we know,
before the through changeover of
double high by double low
rapeseed varieties, the double
low, single low and double high
varieties may be planted in
adjacent area. So we request fast
methods and equipments to
distinguish the different seed

quality, which suit our
commercial and processing
departments.

The standard methods of total and
single glucosinolate contents:
Although we have made a lot of
progress in this aspect, we
cannot meet the need of breeding.
Because the results from
different methods are not the
same, we must evaluate and
improve the methods we have now,
8o as to set up the standard
methods.



