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INTRODUCTION

In 1942 and 1943 the Botany and Plant Pathology Division, Canada Depart-

ment of Agriculture, undertook a general survey of native and introduced

plants thought to be capable of yielding natural rubber. Wide publicity was

responsible for an excellent response to the request for plant material and

in 1942 over 1400 samples were collected fron all paz^s of Canada* Species

of certain generic groups including Apocynum, Asclepias, and Solidago, es-

tablished in plots at Ottava, provided an additional 400 samples in 1943

•

The present publication presents the results of analyses of rubber and resin

contents of this plant material*

MATERIALS AND METHODS

On receipt of the plant material it was, vAiere possible, divided into

roots, stems, and leaves and if not already in a dry condition it was dried

at 65°C in a forced draft oven* To ensure proper identification a specimen

prepared from each collection was deposited in the herbarium of the Botai^y

and Plant Pathology Division at Ottawa* The dried samples were ground in

a laboratory hammer mill and stored in cardboard containers for analysis*

The extraction method of Hall and Goodspeed (2) has frequently been

used for the determination of the rubber content of plants* This method

involves extraction in two steps: first, with acetone to remove resins,

fats, coloring matters etc*; then with benzene to remove the rubber* As a

considerable number of materials are soluble in benzene as well as acetone,

the reliability of this extraction method depends on the completeness with

v^ch the nonrubber benzene-soluble constituents are removed in the first

extraction* Hall and Goodspeed (2) used extraction periods of three hours

but other workers (1,3j4, 5) have used periods of from six to sixteen hours*

Longer extraction periods increase the accuracy of the determination but
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short periods are adyantageous in the handling of large numbers of samples.

After preliminary investigations a compromise between short and long ex-

traction periods was adopted in the present study. All samples were first

extracted with acetone for six hours followed by benzene for three hours.

Those samples from genera of interest vhLoh yielded a benzene extract in

excess of 0.5^ of dry weight from this preliminary test were analyzed again

with extraction periods of 20 hours. The analytical procedures were as fol-

lows:

In the preliminary analysis two grams of the ground material in a folded

filter paper was placed in a Whatman paper thimble and extracted on a Gold-

flsch apparatus with acetone for six hours. After air drying for at least

24 hours the material was extracted with benzene for three hours. Acetone

extracts were dried at 100°C for three hours and benzene extracts were dried

at 100°C for two hours. Moisture determinations were made by drying separate

one-gram samples of the plant material in a vacuum oven at 100°C for five

hours. The acetone and benzene extracts were then calculated on a percentage

diry weight basis.

In the second long-period analyses the determinations were made in dup-

licate. Approximately two grams of the ground material was placed in a mois-

ture dish, dried for 16 hours at 70 C in a vacuum oven to remove the residual

moisture, weighed, transferred to a folded filter paper, placed in a paper

thimble and extracted on the Goldflsch apparatus with acetone for 20 hours.

After being dried in air the sample was extracted with benzene for 20 hours.

Extract drying times were the same as used in the preliminary analysis.

RESULTS

Acetone and benzene extracts from the preliminary short-time analyses

together with the collection locality, date of collection, and name of
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collector are given in Table 1, The plant species are listed alphabetically.

If more than one collection vras made for a species these collections are

arranged (a) geographically by provinces from west to east and (b) vrithin

each province by date of collection from early season to late. Periodic

collections of Apocynum and Asclepias, urtiich were made in the same localities,

are grouped together in the table and the collection localities are deleted

for all but the first sample. Accession numbers are included with the lo-

cality for the material that ii«as established in plots at Ottawa.

The great majority of plants analyzed had benzene extracts of less than

one percent, indicating that th^ contained little or no rubber. Among the

species with more than two percent were Apocynum androsaemifoHiim 2 ,1%,

Asclepias ayriaca 2.5/S, A. sullivantii 2.1^, Euonymus europaea 3*2%, E. maac-

kii 6.1^, and E. yedoensis 2,7/S. In addition species of the following genera

had benzene extracts between one and two percent: Apocynum, Asclepias, Eucom-

mia, Euonymus, Euphorbia, Lonicera, Parthenium, Solidago. and Tanacetum .

Rubber apparently is not stored uniformly in the roots and shoots of all

plants. In species of Apocynum, Asclepias, Lonicera , and Solidago the leaves

had higher benzene extracts than did the stems or roots. In species of Euony-

mus, however, the highest benzene extract was in the bark, while in Euphorbia

corollata it was in the roots, and in Parthenium argentatum it was in the stems.

Analyses of the periodic collections from the same locality of Apocynum

androsaemifolium and Asclepias syriaca indicate that the rubber content of the

leaves increased with the advancing season.

Large acetone extracts were obtained from sane of the samples^ for exam-

ple Lonicera tatarica U7%i Rhus typhina k5%t R. glabra 35%, Lor;icera ruprech-

tiana 39^> L. amoena 35%t Euonymus .japonica 3k%f Apocynum androsaemifolium 33^,

and Betula papyrifera 30^. In addition species of the genera Acer, Arctosta-
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phylos. Aseleplas t Bapblsia, Campanula, Chrysothanmus. Comptonia , Cotinus,

Daucus, Eupatorlum, Euphorbia. Grindelia, Solldago, and Tragopogon yielded

acetone extracts between 20 and 30%»

Table 2 gives a comparison of the acetone and benzene extracts from the

short and long extraction procedures. There Is little difference between

the benzene extract from these two extraction periods with species of Apocy-

num. Ascleplas, Campanula. Chrysothamnus. Euonymus . Lonlcera . and Solldago

but plants of the genus Lactuca yielded a much higher benzene extract (1.9-

2.9^) from the 20-hour extraction period than frcan the 3-hour period (0.6-

0,d%), Lactuca rubber apparently dissolves slowly Into benzene. In the

acetone extraction procedure the majority of plants yielded a slightly higher

extract from the 20-hour period than from the 6-hour period of the preliminary

analysis.
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ticipating In this project. The collection campaign was organized by Dr. H.

A. Senn and the success of the program is evident from the many collections
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SUMMARY

Some 1800 samples representing over 300 species of the native and intro-

duced plants collected at numerous stations throughout Canada were analyzed

by the extraction method for resin and rubber content. No hitherto unknown
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species of outstanding Talue as a rubber plant was discovered in this survey.

Genera containing species with a benzene extract (rubber content) in excess

of one percent of dry weight were: Apocynum, Asclepias^ Eueomia , Euonymu8»

Euphorbia « Lonicera« Parthenium, and Solidago , Tn comparison of 3-hour and

20-hour extraction periods with benzene there was little difference in the

amount of the extract obtained Aram plants of Apocynum , Aselepias, Chrysothamnus ,

Euonymus. Lonicera, or Solidago ; but plants of the genus Lactuca yielded much

higher extracts (1.9-2.9^) from the 20-hour period than from the 3-hour period

(0.6-O.d^).

Genera containing species with an acetone extract (resin content) in ex-

cess of 20^ of dry weight included the following: Acer. Apocynim. Arctostaphy-

los. Asclepias. Baptisia. Bet\ila. Campanula, Chrysothamnus . Comptonia. Cotinus.

Daucus , Euonymus. Eupatorium. Euphorbia. Grindelia. Lonieera. Rhus. Solidago .

and TragopogCTi .
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Table 1. Resin and rubber oontant of plants
benzene for three hours.
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Tftble 1. Hesln and rubber ecntmt of plants datamlned h7 extraction with acetone for etx hours and followed by extraction with

bensene for three hours - Continued.

Scientific name

4poe7nuK androsaenlfolluB L* • Continued

LocalltT-
Date

collected

n. Saskatchewan, Alta.

Saskatoon, Sask.

S. Saskatoon, Sask.

Edmontca, Alta.

Saskatoon, Sask.

S. Saskatoon, Sask.

Saskatoon, Sask.

Saskatoon, Sask.

Saskatoon, Sask.

Saskatoon, Sask.

Hordan, Han.

Birtle, Man.

Muskoka, Ctat.

BeamsTllle, Ont.

Ipperwash Camp, Ont.

Brant Co., Cht.

Brant Co., Ont.

Ottawa, Ont.

24/9/42

1/7/42

8/7/42

13/7/42

13/7/42

25/7/42

25/7/42

7/8/42

7/8/42

25/8/42

25/8/42

21/6/42

7/7/42

28/6/42

4/7/42

14/8/42

28/6/42

12/7/42

26/8/42

10/9/42

20/9/42

20/9/42

3/6/42

U/6/42

25/6/42

15/7/42

Collector

C.L. Armitage

O.H. Turner

B.C. Russell

B.C. Bussell

E.H. Hoss

B.C. Bussell

B.C. Bussell

B.C. Bussell

B.C. Bussell

B.C. Russell

B.C. Bussell

H.H. Marshall

H.G. Dudley

H.H. Hlnshall

F. Bansom

H. HlUar

B.F. Cain

B.F. Cain

R.F. Cain

B.F. Cain

B.F. Cain

B.F. Cain

H. Oroh

H. Oroh

H. Oroh,
E.G. Anderson

H. Oroh,
E.Q. Anderson

Lab.

No.

Part
analyzed

918

919

917

225

529

534

314

528

531

684

680

869

871

734

404

108

586

606

900

909

908

1483

U84

1488

1489

1493

1494

U95

1496

U97

U98

1

lA

19

19A

21

64

64A

265

265A

leaves

stems &
pods

roots

whole

leaves

shoots

shoots

whole

shoots

tdiole

whole

whole

iriiole

whole

whole

shoots

whole

shoots

leaves

leaves

stems

leaves

stems

leaves

stems

leaves

stems

roots

leaves

stems

pods

leaves

stems

leaves

stems

roots

leaves

stems

leaves

stems

Acetone
extract,

i dry wt.

21.5

7.9

7.6

11.7

15.4

11.4

16.4

15.7

U.6

12.6

16.8

12.7

12.2

15.1

11.4

16.6

18.8

16.7

28.8

33.3

10.8

32.3

12.7

30.3

10.2

28.1

8.9

9.5

24.1

8.9

0.9

11.3

9.8

17.8

7.7

7.0

20.3

12.9

17.6

10.9



Tftble 1. Resin and rubber oontant of plants detemdnsd by axbraotlon with acetone for six hours and followed br
benieoo for three hours - Continued.
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Table 1. Resin and rubber content of plants detennlned by extraction with acetone for six hours and followed by extraction with

benzene for three hours - Continued.
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Table 1. Resin and rubber content of plants determined by extraction vdth acetone for six hours and followed by extraction

bennne for three hours - Continued.
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Table 1. Resin and rubber content of plants determined by extraction with acetone for six hours and followed by extraction with

benzene for three hours - Continued.

Scientific name

Asdeplas incamata L. - Continued

Locality
Date

collected

Preston, Ctit.

Rondeau Pror. Park,
Ont.

Pieton, Ctat.

Carleton Co., Ont.

Shirley Bay, Ont.

Carleton Co., Cht.

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ottawa,

Ctat.(A2-U4-l6;

0nt.(a-a-9)

Ont.(42-4U-33:

Oht. (42-9-96)

Ont. (42-9-96)

Ont. (42-9-100)

Ctat.(a-42-9)

(tat.(42-9-97)

Cht. (41-31-125

0nt.(42-a-55)

Ont. (42-414-16

Ctat.(42-414-2S

Ont. (39-109-1)

Qit.(X-l62-l-l

att.(X-2-S14)

0nt.(42-4U-34

ctit. (42-414-
112-1)

20/9/42

3/7/42

Ottawa, cut. (39-109-
1-1)

Ottawa,

Ottawa,

Ont. (41-41-9-2

Ont.(a-41-9)

27/7/42

25/8/42

12/8/43

29/7/42

7/8/42

10/7/42

7/7/42

18/8/43

18/8/43

19/8/43

19/8/43

19/8/43

19/8/43

19/8/43

19/8/43

19/8/43

20/8/43

20/8/43

21/8/43

23/8/43

23/8/43

23/8/43

23/8/43

23/8/43

25/9/43

30/9/42

Collector

R.F. Cain

H. Groh

Lab.
No.

C. Bell

0. Anderson

H.H. KLnshall,
S. Martin

H.A. Sann,
H.N. Zinok

H. Groh,
0. Anderson

H.A.. Senn,
H.N. Zinok,
D.C. Mcintosh

H.A. Senn

M.N. Zinek

H.N. Zinek

H.N. Zinek

M.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zlnck

H.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zinek

H.N. Zinok

H.N. Zinek

H.N. Zinek

H.N. Zinok

H.N. Zinek

912

1502

1503

1504

781

782

784

785

783

489

659

1673A

I673B

416

515

212

192

VIZI

17a

1752

1740

1737

1732

1736

1735

1756

1757

1768

1779

1781

1782

1783

1780

1900

927

926

Fart
analyzed

stems

leaves

stems

pods

whole

leaves

roots

pods

whole

shoots

leaves

stems

shoots

shoots

shoots

whole

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leavsB

leaves

stems

Acetone
eoctraet,
: dry wt.

16.1

16.9

7.8

16.6

10.7

18.4

11.3

7.8

18.6

15o9

18.4

16.7

11.6

16.1

19.4

20.4

18.4

17.4

17.8

20.9

17.8

17.8

17.6

18.8

22.7

17.3

26.0

18.2

8.7

19.2

16.6

19.9

13.7

17.7

17.6

16.0

8.1
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Table 1. Resin and rubber content of plants detsnnined b7 extraotlon with acetone for six hours and follomd Iqr extraction with

bensene for three hours - Continued.

Scientific name Locality Date
collected

Collector
Lab.
No.

Part
analyzed

Acetone
extract,

% dry wt.

Aseleplas Incamata L. forma albiflora Heller

Aeclepias incamata L. var. pulchra (Ehrh)

Pers.

Ottawa, Cht.(A2-4U-l6

Ottawa, Oit. (42-478-2)

Ottawa, Ctat. (42-414-23

atawa, Ont. (42-41-55)

Ottawa, Ont.

Ottawa, Ont. (39-78-8-1;

Ottawa, Ont. (41-31-125;

Ottawa, 0nt.(Z-2-814)

Ottawa, Ont. (42-9-97)

30/9/42

30/9/42

30/9/42

5A0/42

5A0/42

5AO/42

5A0/42

6AO/42

6AO/42

Ottawa, Ctat.(X-l62-l-i;| bflO/kZ

Ottawa, Ont. (42-17-2) 6A0/42

Ottawa, Ont. 7A0/42

Lascalles, Que. 9/7/42

Ottawa, Ont. (42-17-2)

Ottawa, Ctot. (42-17-3)

Ottawa, Ont. (41-88-2)

Ottawa, Ont. (41-83-

2-A2)

Ottawa, Ont. (41-38-2)

Ottawa, Ont. (42-9-96)

Ottowa, cut. (42-17-3)

Ottawa, 0nt.(42-474-U)

Ottawa, Cht.(X-2-812-2)

Ottawa, Ont. (41-88-2)

19/8/43

19/8/43

20/3/43

25/9/43

30/9/42

5A0/42

6AO/42

19/8/43

16/9/43

30/9/42

M.N. Zinck

M.N. Zinck

H.N. Zinck

M.H. Zinck

H.N. Zinck

H.H. Zinck

M.N. Zinck

M.N. Zinck

M.N. Zinck

M.N. Zinck

H.N. Zinck

H.N. Zinck

H. Qroh

M.N. Zinck

H.N. Zinck

H.N. Zinck

M.N. Zinck

M.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

929

928

925

924

931

930

963

962

974

973

976

975

972

971

984

983

1006

1005

982

981

1004

1003

1341

201

202

1750

1746

1763

1901

921

920

970

969

1008

1007

1749

1836A

1886B

923

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

stems

leaves

staDs

pods

leaves &
flowers

stems &
roots

leaves

leaves

leaves

leaves

leaves

stems

leaves

stems

leaves

stems

leaves

leaves

stems

leaves

13.2

8.9

18.4

11.2

17.0

9.4

16.5

9.5

14.9

8.0

17.7

8.1

17.1

8.5

17.1

7.7

16.6

10.1

18.0

8.0

16.9

10.0

3.7

23.0

19.3

22.2

17.9

16.8

18.9

17.7

7.3

15.7

8.4

16.3

3.8

13.2

13.4

12.2

16.0
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Tabic 1> Resin and rubber content of jilants detendaed bj ertraotlon idth acetone for six hours and followed by ostraotlon with
beniene for three hours - Continued.
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Table 1. Rasln and rubber content of plants determined bj axtraotlen with acetone for six hours

benzene for three hours - Continued.

and followed by extraction vdth

Selantlflc name

Aselapias SulllTantll BigelJia

Aselapiae sjnlaca L.

Locality

Walpole Island, Ckit.

Starback, Han.

Hordn, Man.

Brant Co., Ont.

Ottawa, Ont.

Peterborough, Ckit.

Date
collected

10/8/43

23/8/42

16/9/43

16/9/43

25/6/42

4/7/42

4/7/42

4/7/42

4/7/42

9/7/42

23/7/42

27/7/42

6/8/42

16/8/42

20/8/42

3/V/42

20/9/42

3/6/42

3/6/43

Collector

S. Fox

A. Simpson

Exp. Sta.,
Horden

Horden Exp. Sta.

B.F. Cain

E.F. Cain

S.F. Cain

B.F. Cain

B.F. Cain

B.F. Cain

B.F. Cain

R.F. Cain

B.F. Cain

B.F. Cain

R.F. Cain

R.F. Cain

R.F. Cain

H. Qroh

F.C. Paterson

Lab.
Ho.

1635A

1635B

733

1889

1890

896

897

U99

1500

1501

1505

1506

1507

1508

1509

1510

902

901

907

906

905

911

910

913

915

9U

U78

1479

1480

1481

1482

1485

U86

1487

1490

1491

1492

2A

2B

1545

1546

Part
analyzed

Acetone
extract,

% dry vft.

leaves

stems

shoots

leaves

leaves

leaves

stems

leaves

stems

flowers

leaves

stems

flowers

leaves

stems

pods

leaves

stems

leaves

stems

flowers

leaves

stems

leaves

leaves

stems

leaves

stems

leaves

pods

leaves

stems

pods

leaves

stems

pods

stems

leaves

leaves

stems

8.5

6.7

10.5

12.0

13.1

14*0

12.2

15.5

U.4

16.0

11.1

13.1

13.4

12.8

11.3

15.9

16.1

16.4

14.1

14.4

16.5

13.7

14.8

23.3

14.5

13.5

14.4

15.0

10.5

12.4

17.3

U.4

12.9

14.1

11.7

9.2

16.1

8.9

9.7

9.9

10.7
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'Table 1. Resin and rubber content of plants determined by extraction with acetone for six hours and followed by extraction with
benzene for three hours - Continued.
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Table 1. Realn and rubber content of plants detendned bjr extraction with acetone for six hours
beniene for three hours - Continued.
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Table 1. Realn and rubber content of plants detemdned by extraction with acetone for six hours and followed by extraction with
benzene for three hours - Continued.
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Tkbla 1. Raelii and rubbar eontant of plants dateininad by- axtraetlm with aoatcns for aix hours and followad bj
baniana for thraa houra - Continuad.
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Table 1. Resin and nibber oontent of plants detemlned br axtracfclon with acetone for six hours and followed bgr extraction with
benzene for three hours - Cootlnued.
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tablt 1. Sesln and robber eontaat of plants detenined by extraction with acetooe for six hours and followed by
banseae for three hours - Contlanad.
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Tiabla 1. Resin and rubber content of plants detamined by extraotlon with acetone for six hours and followed bgr

benzene for three hours - Continued.
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Tttbl* 1. Rasln and rnbbar emtant of lOuita datsnliiad ty wctraotian with acetone for six hours and foUomd b^ extraetlon vlth
banana for tbrea haura - CoBtinnad.
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Tftbl* 1. Resin and rubber content of plants determined by eKtraetion with aeetona for six hours and followed by extraction with
benzene for three hours - Continued.
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Table 1. Resin and rubber content of planta determined hj extraction vith acetone for six hours and followed by extraction with
benzene for three hours - Continued.
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l^ble 1. Resin and rubber content of plants detannlned by eictraction with acetone for six hours
benzene for three hours - Continued.
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Table 1. Resin and rubber content of plants determined bj' eztraetlon with acetone for six honrs and followed bf extraction with

bensene for three hours - Continued.

Scientific nane Localltr
Date

collected
Collector

Lab.

No.

Part
analyzed

Acetone
extract

,

% dzy «t«

Impatlens lilflora L.

Inula helsnlua L.

Ipoaoea pandurata C.F.W. Hejrer

Lactuea biennis (Moench) Pern.

Laetnea canadensis L.

Lactuea canadensis L. Tar. integrlfolla

(Blgel.) Grajr

Lactuea canadensis L. Tar. latifolia 0.

Euntie

Lactuea canadensis L. Tar. typica Wieg.

Laetnea nuralis L.

Lactuea pulchella (Pursh) DC.

Ottawa, Ont.

Cape Breton, N.S.

Ottawa, Cnt.

Morpeth, Ctat.

Vaneourer, B.C.

New WestDilnster, B.C.

Harwich Twp., Ont.

Ottawa, Ont.

Laseelles, Que.

Brebeuf, Que.

Centreville, N.S.

Margaret's Bay, N.S.

Bustend, Sask.

Preston, Ont.

Ottawa, (tat.

Prederleton, N.B.

Howard Ttop., Ctat.

Kettle Point, Qst.

Kettle Point, Ont.

Harwich Twp., Ctat.

Kentville, N.S.

Ottawa, Ctat.

Pt. Sask., Alta.

Haeleod, Alta.

EdBOntan, Alta.

Katspwa Beach, Sask.

Saskatoon, Sask.

20/7/42

20/8/42

5/8/42

30/7/42

26/8/42

?/8/42

7/9/42

7A0/42

22/8/42

8/9/43

8/9/43

13/9/43

8/7/42

3/8/42

6/7/42

13/8/42

13/8/42

7/7/42

2/9/42

26/8/43

8/9/43

29/6/42

5/9/42

8/8/42

8/8/42

22/8/42

3/7/42

5/8/42

27/6/42

6/7/42

20/8/42

1/7/42

25/7/42

H. Groh

J.P. HacMlllan

H.A. Senn

C.C. Bell

J. Davidson

N. Boldt

W.L. Hartln

W.L, Martin

C.C. Bell

H.N. Zlnck

H.H. Zinek

H.N. Zlnck

H. Groh

L. Coupal

R.H. Lewis

M.S. Brown

M.S. Brown

H.S. Jones

H. Groh

H.N. Zlnck

H.N. Zlnck

H.B. Hoore,
S.F. Clarkson,
J.L. Howatt

C.C. Bell

H. Millar

H. Hlllar

C.C. Bell

R.H. Lewis

H. Qroh

G.H. Turner

R.H. Dixon

H.W. Connack

L.T. Carmichael

B.C. Russell

316

706

471

472

490

177

654

887

888

886

950

769

1836

1837

1850

196

459

249

818

820

284

774

1803

1845A

18451

848

838

605

604

766

245

480

226

307

723

274

525

whole

whole

leaves,
flowers

stems

shoots

whole

whole

leaves

stems

flower
heads

idiole

shoots

leaves

leaves

leaves

idiole

whole

whole

whole

whole

vtiole

whole

leaves

leaves

stems,

flowers

whole

whole

shoots

shoots

shoots

shoots

whole

whole

whole

whole

tAole

shoots

8.5

4.0

10.5

6.7

10.1

5.3

6.9

10.7

6.5

U.1

4.9

9.3

8.9

10.2

10.4

U.2

10.0

9.0

8.7

JiL.

13.2

7.6

U.2

9.8

6.8

5.2

7.1

9.3

8.8

U.4

11.3

6.9

12.6

10.6

9.0

12.5

10.7



-30-

Table 1. Resin and rubber content of plants dstennlnsd hj axtractloo with aeotone for aijc hours
beniene for three hours - Continued.
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Table 1. Reeln and rubber content of plants determined by extraction with acetone for six hours and followed by extraction vdth
benzene for three hours - Continued.
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Table 1. Hesln and rubber sontent of plants deteniined bgr extraction with acetone for six hours and followed by extraction with
benEene for three hours - Continued.
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Table 1. Realn and rubber content of plants determined by extraction Kith acetone for six hours and followed by
benzene for three hours - Continued.
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Table 1. Resin and rubber content of plants detemlned by extraction tdth acetone for six hours and followed by extraction with
baniene for three hours - Continued.
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Table 1. Resin and rubber content of plants detemlned bjr extraction with acetone for six hours
benzene for three hours - Continued.
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Table 1. Rasln and rubber eontent of pLants dateniiinad by extraction with acetone for six hours and followed by extraction with

beniene for three hours - Continued.

Seiantlfle nans LocaUty
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Table 1. Resin and rubber content of plants determined by eoctractlon with acetone for six hours and followed by extraction with
benzene for three hours - Continued.
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Table 1. Healn and rubber eontent of plants detennlned by oztraetlon with acetone for six hours and followed by
bansena for three hours - Continued.



- 40 -

Table 1. Resin and rubber content of plants determined by extraction with acetone for six hours
benzene for three hours - Continued.
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labXa 1, Realn and rubber content of plants detemdned by extraction with acetone for six hours and followed by eictractlon with

benzene for three hours - Continued.

Scientific Locality Date
collected

Collector Lab.
No.

Part
analyzed

Acetone
extract

% dry wt.

Solidago glaberrlma Martens

Solidago gramlnifolia (L.) Salisb.

Solidago grandnifolia (L.) Saliab. Tar.

camporum (Greene) Fern.

Blrtle, Han.

Saskatoon, Sask.

Cralgoyle, Alta.

Ottawa, Cnt.(X-2-66)

OtUwa, Cnt.(}C-2-222)

Ottawa, 0nt.(X-2-221)

Ottawa, Ctat.(Z-2-66)

Ottawa, Ont.(X-2-222)

Ottawa, Ckit.(Z-2-221)

Ottawa, Ont. (39-16-57)

Ottawa, ait.(39-l6-45)

Harwich TWp., Oat,

Beamsrills, Cht.

Crediton, Ont.

Ottawa, Ont.

Porter Point, N.S.

Fort Sask., Alta.

Ottawa, Cht.(X-2-72)

Ottawa, 0nt.(X-2-38)

Ottawa, 0nt.(X-2-41)

Ottawa, Ctat.(X-2-39)

Ottawa, Cnt.(X-2-72)

OtUwa, 0nt.(X-2-W.)

Ottawa, Ont.(X-2-39)

Ottawa, 0nt.(X-2-38)

Ottawa, Oit.(X-2-49)

7/7/ia

13/7/42

5/8/42

12/8/43

13/8/43

14/8/43

16A0/42

16A0/42

16A0/42

7/8/43

10/8/43

26/8/42

3/9/42

7/9/42

9A0/42

13/8/42

29/6/42

5/8/43

11/8/43

12/8/43

21/8/43

9A0/42

M.G. Dudley

R.G. aussell

A.H. Brinkman

H. Sutton

H. Sutton

H. Sutton

H.N. Zlnck

H.N. Zinek

H.N. Zinck

H. Sutton

H. Sutton

C.C. Bell

F. Ranscm

L.O. Gaiser

H.N. Zlnck

R.H. Lewis

G.H. Turner

H. Sutton

H. Sutton

H. Sutton

H.N. Zlnck

H.N. Zlnck

16A0/42 H.N. Zlnck

16A0/42

16A0/42

16A0/42

H.N. Zlnck

H.N. Zlnck

».N. Zlnck

1070

402

523

519

1666

1676

1710

U99

1200

1201

1202

1108

1107

1619

1629

770

1035

825

1022

1021

691

255

254

1609

1647

1664

1766

1020

1019

U47

1148

1170

1171

1164

U65

1117

1118

stems

tAiole

whole

idiole

leaves

leaves

leaves

leaves

stems,
flowers

leaves

stems,
flowers

leaves

steins,

flowers

leaves

leaves

shoots

shoots

whole

leaves,
flowers

stems

whole

leaves

stems

leaves

leaves

leaves

leaves

leaves,
flowers

stems

leaves

stems,
flowers

leaves

stems

leaves

stems,
flowers

leaves

stems,

flowers

3.3

U.3

15.4

U.8

15.5

17.8

16.3

11.5

6.4

11.3

6.6

12.8

7.2

16.3

19.3

8.6

9.2

8.9

11.6

3.0

8.2

12.6

6.9

14.2

16.1

15.8

16.5

13.4

3.5

10.0

8.2

9.5

9.3

8.4

9.0

9.0

6.6

1.26

0.14
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Table 1. Resin and rubber content of plants determined b^ extraction with acetone for six hours and followed by eactractlon with
benzene for three hours - Continued.
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Table 1. Reain and rubber content of plants detemdned by extraction with acetone for six hours and followed by
beniene for three honra - Ccatlnued.

extraction vdth

Seientlflc name Locality
Date

collected
Collector Lab.

No.

Part
analyzed

Acetone
extract,

% dry wt.

Solidago leplda DC. var. fallax Fern.

Ottana, 0nt.(X-2-46)

Ottawa, 0nt.(X-2-42)

Ottawa, Cnt.(X-2-59)

Ottaw, Cht.(X-6-767)

OttaML, Cnt.(X-2-94)

Ottawa, Ont.(X-2.58)

Ottawa, Ctat.(X-2-42)

Ottawa, Cnt.(X-2-46)

Ottawa, Ont.(X-2-59)

Ottawa, Cnt.(X-2-58)

Ottawa, Cnt.(X-2-767)

Ottawa, Ctat.(X-2-9'»)

Dropnore, HEui.

Ottawa, Ctat.(X-2-819)

Ottawa, Ont.(X-2-31)

Ottawa, Cht.(X-2-29)

Ottawa, Ont.(X-2-82)

Ottawa, Ckit.(X-2.63)

Ottawa, CBt.(X-2-ai»)

Ottawa, Cnt.(X-2-810)

Ottawa, 0nt.(X-2-89)

Ottawa, 0nt.(X-2-81)

Ottawa, 0Bt.(X-2-88)

Ottawa, Cfit.(X-2-82)

Ottawa, Ctat.(X-2-29)

Ottawa, 0nt.(X-2^1)

Ottawa, 0nt.(X-2-88)

12/8/43

13/8/43

13/8/43

13/8/43

14/8/43

14/8/43

16A0/42

16A0/42

16A0/42

16A0/42

16A0/42

16A0/42

?/7/42

7/8/43

11/8/43

U/8/43

13/8/43

13/8/43

U/8/43

14/8/43

U/8/43

U/8/43

U/8/43

16A0/42

16A0/42

16A0/42

16A0/42

H. Sutton

H. Sutton

H. Sutton

M. Sutton

H. Sutton

H. Sutton

H.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

H.N. Zinck

Skinner Nursery

H. Sutton

H. Sutton

H. Sutton

H. Sutton

H. Sutton

M. Sutton

H. Sutton

H. Sutton

H. Sutton

H. Sutton

H.N. Zinck

H.N. Zinck

H.N. Zinck

1658

1696

1634

1701

1718

1719

U56

1157

U66

1167

1U5

1146

1240

1241

lUl

H.N. Zinck

1U2

1205

1206

465

1620

1637

1643

1681

1687

1708

1712

17U

1720

1721

1121

1122

1092

1091

1135

U36

1221

leaves

leaves

leaves

leaves

leaves

leaves

leaves

stems,
flowers

leaves

steins,

flowers

leaves

stems,
flowers

leaves

stems,
flowers

leaves

stems,
flowers

leaves

stems,
flowers

whole

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

leaves

stems,
flowers .

leaves

stems,
flowers

leaves

stems,
flowers

leaves

17.0

15.8

16.8

U.4

15.5

u.e

13.3

7.7

12.6

2.9

8.9

6.0

9.5

6.8

8.5

3.3

9.6

5.1

7.4

17.9

16.8

15.5

13.5

16.8

17.4

19.1

15.2

16.4

16.2

7.5

4.3

11.2

7.5

8.9

7.5

6.0 0.91
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Table I. Realn and rubber content of plants detemlned by extraction with acetone for six. hours and followed by
benzene for three hours - Continued.
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Tabls 1. Resin and rubber content of plants detemined by extraction idth acetone for six hours and followed by-

benzene for three hours - Continued.
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Table 1. Resin and rubber oontaot of plants detendneil by eocbraetlon with aoetoie for six hours and folloued bgr extraction with

benzene for tbrae hours - Continued.

Selentlfle naoe locality Date
colXaeted

Collector Ub.
No.

Part
analyzed

Acetone
extract

y

% dry «t.

Benzene
extract,

% dry wt.

Verbascum thapsus L.

Vlnca minor L.

Ottawa, Ont.

Ottawa, Ont.

Dlgby Co., N.S.

5/8/42

13/8/42

7/7/42

16/9/42

H«A* Sflnn

H. Groh

H*A* S6lllLy

D.C. Mcintosh

R.H. Lewla

95

473

474

554

160

1333

roots

leaves

stSDlS,

flowers

whole

whole

whole

10.0

18.1

13.4

11.6

19.6

10.5

0.13

0.19

0.20

0.20

0.71

0.36
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Table 2, Effect of long and short extraction periods on the amount of acetone
and benzene extracts obtained from plant material
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Table 2. Effect of long and short extraction periods on the amount of acetone

and benzene extracts obtained from idant material - Continued

Plant
Lab.
No.

Acetone extract,

% dry wt.

6 hrs. 20 hrs.

Benzene extract,

% dry wt.

3 hrs.

Asclepias syrlaca L.

Asclepias tuberosa L.

Campanula betonicaefolia Sibth. & Sb.

Campanula carpatica Jacq.

Campanula latifolia L.

Campanixla rapunculoides L.

Campanula traehelium L.

Chrysothamnus nauseosus (Pall.) Britt.

var. speeiosus (Nutt.) Hall.

728

816

U99

1508

902

911

915

1478

1490

40

566

763

961

504

506

730

113

128

58

124

121

118

120

138

11.0

10.0

15.5

12.8

16.1

13.7

U.5

14.4

11.7

14.9

15.4

11.9

12.5

16.8

15.0

13.6

13.5

11.1

23.8

9.5

9.8

10.8

12.0

3.6

13.6

18.3

22.6

17.0

20.5

18.2

17.5

21.5

17.6

20.8

17.6

16.1

21.8

21.0

17.8

15.6

15.8

12.1

27.8

10.0

10.7

11.8

13.4

4.3

0.91

0.87

0.96

2.34

1.30

1.75

2.10

2.20

1.90

0.75

1.81

1.90

1.06

2.82

1.48

1.16

0.66

0.80

0.58

0.66

0.75

0.68

0.76

0.67
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Tabl* 2. Effect of long and short extraction periods oh the amount of acetone

and benzene extracts obtained from plant matexdal - Continued
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Table 2. Effect of long and short extraction period






