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Table 1 List of rosin samples examined

Sample No. Description Source Note
N-26 Resin acid Osaka Customs Laboratory Resin acid purified from balsam of Akam
(Pinus densiflora S. et Z.) Method; see Te
3.2.1.
G-1 Gum Rosin X Unires, Portugal
G2 Gum Rosin WG India
G-3 Gum Rosin M Maxico
N-28 Resin acid Osaka Customs Laboratory Resin acid purified from root extracts of
Akamatsu (Pinus densiflora S. et Z.)
Ww-4 Wood Rosin WG U.S.A.
Ww-5 Wood Rosin B Tenneco Chemicals, Inc., U.S.A.
T-6 Tall Oil Rosin WW U.S.A.
™7 Tall Qil Rosin Unitol Union Bag Co., U.S.A.
T-11 Tall Oil Rosin Acintol R-S  Arizona Chemical Co., U.S.A.
H-8 Tall Oil Rosin Solwyte Tenneco Chemical Inc., U.S.A.
(heat treated)
H-9 Tall Oil Rosin Starex Tenneco Chemical Inc., U.S.A.
(heat treated)
Q-10 Westvaco Rosin T Westvaco Corp., U.S.A. Dark Tall Oil Rosin
Q-12 Acintol R-3A Arizona Chemical Co., U.S.A. Heat-Stable Rosin
D-13 Dymerex Resin Hercules Powder Co., U.S.A. Polymerized Rosin
D-14 Poly-pale Rosin Hercules Powder Co., U.S.A. Polymerized Rosin
D-15 Staybelite Hercules Powder Co., U.S.A. Hydrogenated Rosin
D-16 Westovaco Rosin 90 Westvaco Corp., U.S.A. Disproportionated Rosin
D-17 Vinsol NUX Hercules Powder Co., U.S.A. Oxdized Rosin (Na salt)
D-18 Pentalyn 255 Hercules Powder Co., U.S.A. Pentaerythritol Ester of Maleic Rosin
D-20 Rosin Maleic Adducts Arakawa Forest Chemical
Industries Ltd., Japan
D-21 Abietic Acid (EP Grade) Tokyo Kasei Kogyo Co., Ltd. Japan
T-22 Tall Oil Fatty Acid West Virginia Pulp and Paper, U.S.A.
T-23 Crude Tall Oil Mainland China
Harris Sanderson
241nm 248.5nm No.26 No.28
Table2
L2a1 — %8s 1 Harris
2175
o Sanderson
g 20ml 0
100g
0.5mm
Table 2
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Fig.1 UV spectra of rosins
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Fig.2 UV spectra of rosins
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Fig.3 UV spectra of rosins
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Fig.4 UV spectra of rosins
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Absorbance

10
20ml

10

0.8

Concentration (Aleohol solution)
24, 75ppm

210 230 230 240 250 360 270 280 290
Wavelength (nm)

Fig.5 UV spectra of rosins

G Gum Rosin X
300+

Table 2 Abietic acid content

calculated from UV spectra

/8

Sample No % Sample No %
N — 26 38 H- 9 2117
G — 1 19.7 Q — 10 126
G — 2 243 Q — 12 51
G — 3 191 D —13 -
N —28 | 153 D —14 2.0
W— 4 | 339 D —15 -
W — 5 — D — 16 —
T — 6 338 D — 17 —
T — 7 308 D —18 3.1
T — 11 231 D —20 3.0
H— 8 212 D —21 400
N
Fig 6

Fig.6 Esterification apparatus
A silicon rubber stopper B flask 1.2g KOH
10ml ether and 2ml

5ml n propyl alcohol
N-nitros ethyl urethane

E glasstube F testtube G Dewar's vessel

H ice and water (0 )

I sample solution (Ether Methyl alcohol 9 1
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Table4 Rf andRx value for
resin acid methyl esters

Methyl ester Rf-value Rx—value
Dab 0.83 L10
Ab 0.75 100
Nab 073 0.97
Pal 060 080
Lpim 0.50 067
Pim - 040 0.53
Ipim 0.32 0.43
San 027 0.36

Developed with benzene

Rx Table4
Rf Rx Rf 0.73
Rf 0.75
No. 11
TLC
TLC
GCG550 FT
(FID)
5m
3mm  Anakrom 70 80
DEGS
W W
200 250 FID 250
125 15ml min. 25ml
min. 800ml min.

47

10u |
Fig.8
32 1.00
(Relative retention
value) 13
Table5
Table5
Westvaco Rosin 90
Rf 1.00
DEGS
Rf
1.00
Table 5 R.RV.0.36 210
+
0.01 RR.V. 18
Sandaracopimaric acid
Table5 RR.V.
0.55
R.R.V.

0.43 Elliotinoic acid

18
18
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Solvent
Pim
6
3 18
10 20 30. 40 50
Retention time (minutes)
Fig.8 Chromatogram of N 26 resin acid methyl ester
Ab
Pal
Solvent Lpim
Pim
Dab
Ipim Nab
6
93 1 \ 16 18
10 20 30 10

Retention time (minuites)

Fig.9 Chromatogramof G 1 gun rosin X

The GC measurement was carried out immediately after esterification

Ab
Solvent

Ipim

18

T .
Retention time (minuites)

Fig.10 Chromatogram of G 2 gum rosin WG



Solvent

Pal
Lpim Ab

30
Retention time (minutes)

Fig.11 Chromatogram of G

gum rosin M methyl ester

Pal |
Lpim
Solvent
18
10 20 30 40 50
Retention time (minutes)
Fig.12 Chromatogram of N 28 resin acid methyl ester
solvent

18

T T

30 40

Retention time (minutes)

Fig.13 Chromatogram of W wood rosin WG
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18
T A T T
Retention time {minutes)
B Fig.14 Chromatogram of W wood rosin B
Fatty Acid
Pal
Lpim Adb
Dab
Nab
} 18
lb ZB 36 40 50
Retention time (minutes)
Fig.15 Chromatogram of T 23 crude tall oil
solvent Ab
Dab
16 18
10 20 30 10 50

Retention time (minutes)

Fig.16 Chromatogram of T tall oil rosin WwW



solvent Ab Dab
3 ral
pim Ipi
Pim Ipim
6
10
7

1 11 12 16

18

Retention time (minutes)

Fig.17 Chromatogram of T tall oil rosin “Unilole”
Ab

solvent

18
T T T T T
10 20 30 40 50
Retention time fminutes)
Fig.18 Chromatogram of T 11 tall oil rosin “Acintol R S”
solvent Dab
Ab
3
Pal
56 Lpim_ "
P&"/\ Ipim
! 7
A\ 1 11 49 16 . 18
10 20 30 40 )

Retention time (minutes)

Fig.19 Chromatogram of H

heat treated tall oil rosin "Solwyle"
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Dab

solvent

16 18

30 40 50

Retention time (minutes,

Fig.20 Chromatogram of H heat treated tall oil rosin "Starex"

solvent

18
0 30 40 50
Retention time (minutes)
Fig.21 Chromatogram of heat treated gum rosin X (G )
Original specimen was heated at 300  in evacuated glass tube for two hours
Dab
solvent
17
Nab
16 8
0 10 20 30 © 50

Retention time (minutes)

Fig.22 Chromatogram of Q 10 westvaco rosin T



solvent

Dab

18’
T . T T T _1
10 20 30 40 30
Retention time (minutes)
Fig.23 Chromatogram of Q 12 Acintol R A
18
¥ T T
10 20 30 40 50
Retention time (minutes)
Fig.24 Chromatogram of D 13 Dymerex
Dab
solvent
18

T T T T
10 20 . 30 40
Retention time (minutes)

Fig.25 Chromatogram of D 14 Polypale rosin
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5
Solvent
2
3 6 Dab
7 9 Ab 16
T T T T L
0 10 20 30 40 50
Retention time (mimtes)
Fig.26 Chromatogram of D 15 Staybelite
Solvent Dab
T T T 7 =
0 10 20 30 40 50
Retention time (minutes)
Fig.27 Chromatogram of D 16 westvaco rosin 90
Dab
18
0 10 20 ' 30 40 50

Retention time (minute)

Fig.28 Chromatogram of D 17 vinsol NUX



Solvent

Ipim Dab

18
10. 20 30 40 50
Retention time  (minutes)
Fig.29 Chromatogram of D 18 pentalyn 255
3
Solvent
Ab Dab
2
11 16
T T T T
10 20 30 40
Retention time (minutes)
Fig.30 Chromatogram of D 20 rosin maleic adducts
Solvent
Ab
18
10 50

Retention time (minutes)

Fig.31 Chromatogram of D 21 abietic acid (EP .Grade)
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Table 5 Peak area percent and relative retention values

Peak No. 1 2 3 4 5 6

Peak Identity%* (ELL) Pim (San)
N-26 | Resin Acid REV, ((?.'413) ((1).14'?3) (02.'?3)
G1 | Gum Rosin X RAY (8_2450) i3 &) (054)
G2 | Gum Rosin WG REV (r?.ll()) (&'5’3) (08.2139) (02.'504)
G-3 | Gum Rosin M REYV, ((?.2150) ((9.134) (07 .'429) (02.'514)
N-28 | Resin Acid REAV (8.‘422) (09.'4‘}8) ((52.'523)
W-4 | Wood Rosin WG REV ((?.'410) ((%’4) (07.2119) (02.'544)
W-5 | Wood Rosin B REV. (8'327) ((?.'fﬂ) (8}?4) (53.'429) (02.'515)
T-23 | Crude Tall Oil RAV, (0.40) (5).'14) G.49) (3.'514)
T-6 | Tall Oil Rosin WW RAV ((?.'3?7) (01.'484) (05.'419) (05.'575)
T-7 | Tall Oil Rosin Unitol rREv ((2?7) (32’3) ((?.'418) (5*_-524)
T-11 | Tall Oil Rosin Acintol R-S REw (8_'367) (§f3) (é*_fs) (01_-502) (5*_'574)
H8 | Tall Oil Rosin “Solwyte” (heat treated) | g ¥y | (597 o) (i) 02 (05
H9 | Tall Oil Rosin “Starex” (heat treated) | g vy | (%, C) Ofs Oy 0
G1 Sélar?tigstie"d}ét 300°C ¥ REV. (8‘:?9) (61.'472) (53.2?9) (01.'551) (61.'554)
Q10 | Westvaco Rosin T REV. (01.':%) (02.'411) ((?.'454) (c?.'fg) (01.'563) (51.?5)
Q12 | Acintol R-3A RAV, (cl)f% ) ?0?43) (3'23) (01.'32) (07.“;’5)
D-13 | Dymerex Resin RAV (8.'978) ((?.fO) ((?.‘f3) (gfsx) (60’.'552) (3.'555)
D-14 | Poly-pale Rosin R.g"v_ (&‘gg) ((1).348) ((?.2?7 ) (gg D ((;3?5)
D-15 | Staybelite REV. ((?'451) (g.'fs) (8.65'3) ((1).15"%)
D-16 | Westvaco Rosin 90 REV. (03.'3§6) (3).'389) (3?’45) (3.‘427) (61.'581) (05.'574)
D-17 | Vinsol NUX REV (02.'336) (g.fO) (03.f4) ((}.2?7) (02.'&?1) ((?.'594)
D-18 | Pentalyn 255 REV ((?.é;e) ((9.'359) (07.'412) (5).'458) (61.?2)
D-20 | Rosin Maleic Addacts R'K”.V‘ (02_'339) (g.%'g) ((?_2459) (02.'5;14)
D21 | Abietic Acid (EP Grade) BV (3;38) Oe)

Pim Methyl pimarate Pal Methyl palustrate Lpim Methyl levopimarate
Ab  Methyl abietate Dab Methyl dehydroabietate Nab Methyl neoabietate
See Text.

Column DEGS, 5m,4mm¢@ .Column temp. 200 Injection temp. 250



(Methyl Abietate 1.00)for methy!l ester of rosins

7 8 9 10 11 12 13 14 15 16 17 18
fa,  Ipim Ab.  Dab  Nab
25.1 5.8 3.0 3.6 13.7 24.7 6.9 0.4 2.7
0.64)  (0.69) 0.83) (0.92) (1.00) (1.09) (L.16) (1.30) (2.12)
21.5 5.8 0.9 38.8 5.6 12.9 03 2.8
(0.65) (069 (0.81) (1.00) (1.08) (1.14) (1.30) (2.05)
70 204 1.0 40.8 2.4 116 5.3
(0.65)  (0.70) 0.92) (1.00) (1.08) (1.15) (2.07)
19.8 12.4 1.0 0.7 31.1 9.4 10.7 0.7 3.9
(0.65)  (0.70) (0.82) (0.92) (1.00) (1.08) (115 (1.30) (2.08)
26.3 4.6 1.8 1.8 27.4 16.6 7.6 : 2.1
(0.64) (0.68) (0.82) (0.92) 1.00) (1.09) (1.15) (2.11)
8.8 15.0 0.2 45.8 14.7 3.4 1.9
(0.65)  (0.70) (0.81) (1.00) (1.08) (L.15) (2.08)
0.7 16.5 1.1 1.8 40.6 21.5 01 2.1 4.0
0.64)  (0.70) (0.82) (0.93) (1.00) (1.09) (116) (1.28) (2.09)
0.9 152 9.8 30.7 19.0 11.0 3.1
(0.60)  (0.65)  (0.69) (1.00) (1.08) (1.15) (2.04)
2.1 8.1 5.0 3.2 1.6 0.1 31.3 314 1.8 2.0
(061) (0.65) (0.70) (0.76) (0.82) (0.92) (1.00) (1.08) (1.28) (2.07)
0.8 4.8 3.4 7.6 0.5 0.2 28.3 33.7 2.5 3.4
(0.61) (0.65) (0.70) (0.75) (0.82) (0.92) (1.00) (1.08) (1.28) (2.06)
14 5.6 6.3 3.7 11 0.6 " 314 315 1.0 2.7
(0.60) (0.65) (0.69) (0.75) (0.81) (0.91) (1.00) (1.08) (1.26) (2.06)
1.1 7.0 1.5 6.1 07 0.2 22.2 39.1 1.8 2.0
(0.60) (0.65) (0.69) (0.76) (0.83) (0.92) (1.00) (1.08) (1.27) (2.05)
1.2 5.6 4.2 5.1 14 08 26.1 34.6 2.6 2.0
(061) (0.65) (0.69) (0.75) (v.82) (U.92) (1.00) (1.08) 1.27m (2.06)
2.0 12.5 3.4 6.8 2.8 1.5 28.3 15.3 4.1 2.1 2.0
(0.60) (0.65) (0.69) (0.75) (0.82) (0.92) (1.00) (1.08) (L14) (1.25) (2.05)
2.1 4.6 3.6 3.4 1.0 1.4 20.0 34.5 0.4 0.7 7.6 14
(0.61) (0.65)  (0.70) (0.74) (0.83) (0.92) (1.00) (1.08) (1.15) (1.26) (1.34) (2.10)
1.9 2.0 5.7 3.2 0.8 0.3 19.0 39.0 3.4 2.6
0.61) (0.66) (0.70) (0.76)  (0.83) (0.92) (1.00) (1.08) (1.29) (2.10)
3.9 2.5 1.6 1.5 62.1 3.2 6,2
(0.61) (0.70)  (0.76) (1.00) (1.08) (1.28) (2.12)
2.1 1.4 1.9 2.9 0.5 0.3 10.4 43.1 2.7 6.0
(0.59) (0.66)  (0.70) (0.75) (0.83) (0.93)  (1.00) (1.09) (1.29) (2.12)
2.1 0.3 0.7 12.9 0.7
(0.62) (0.69) (1.00)  (1.08) 1.29)
2.6 1.1 7.1 2.0 35.0 10.4
(0.59) 0.69)  (0.73) (0.92) (1.08) (1.35)

0.8 7.6 14 0.4 0.3 1.5 18.8 43.7 7.7 2.7
(0.60) (0.64) (0.69) (0.75) (0.81) (0.93) (1.00) (1.09) (1.29) (2.11)
3.4 15.4 2.4 3.0 1.9 124 27.8 9.7 24
(0.60) (0.69) (0.75) (0.83) (0.93)  (1.00) (1.09) (1.29) (2.11)

3.4 9.9 0.9 19.1 23.5 1.4
0.65)  (0.70) (0.82) (1.00)  (1.09) (1.29)
2.2 6.6 4.0 55.1 15.7 5.0 6.0
(0.65)  (0.69) (0.82) (1.00)  (1.09) (1.29) (2.11)
Ipim Methyl isopimarate
(San) Methyl sandaracopimarate(probably),(Elli) Methyl elliotinoate(probably)

He

12.5 15ml

min.

Detecter

FID
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0.9

Methyl Oleate

Ether
>

0 5
Retention time (minutes)

N 26 Resin acid

Fig.32 Chromatogram of tall oil fatty acid
Fig.33 34

methyl ester
Fig.8

solvent

. . 30 40
Retention time (minutes)

Fig.33 Chromatogram of N 26 resin acid methyl ester
Ether alcohol solution(9 1)was stored for 5days in roomtemperature

0 10 20 30 40
Retention time (minutes)

Fig.34 Chromatogram of N 26 resin acid methyl ester
Separated rosin acid was stored in dry for 5days at room temperature
The GC measurement was carried out immediately after esterification

10
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Ab
solvent Ll,);ilm
Pim
Ipim | | Dab
Nab
6
k_z/zj 11 16 18
0 10 20 30 40
Retention time (minutes)
Fig.35 Chromatogram of G gum rosin X
Ether Alcohol Solntion(9 1)was stored for
25 days in room temperature
solvent
4i Dad
: Pim
’ | Ad
Pal :
Lpim Ipim
6 16 18
12 11
0 10 20 30 40
Retention time (minutes)
Fig.36 Chromatogram of G gum rosin X
Rosin eater was stored in dry for 15 days at room temperature
24
Fig.33
Fig.34
G Gum Rosin X G
Gum Rosin X
25 10
24
(Fig.35)
15
16 18 300

Fig9 Fig.21
26
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G Gum Rosin X

Fig.19 20
elliotionic acid
10 1
Table5 10
10 13
DEGS 60
200
200 DEGS
N 26
solvent
0 10 20 30 40
Retention time (minutes)
Fig.37 Chromatogram of G gum rosin(non esterified specimen)
solvent
0 10 20 30 40
Retention time ( minutes)
Fig.38 Chromatogram of H heat treated tall oil rosin

(non esterified specimen)



Fig.37 38
26
G Gum Rosin X

Fig.15 32
RRVO0.1 035
100 10

GLC
N 28 Resin Acid

D 18 Pentalyn
255

G Gum Rosin
WG Fig.10

21

Wood Rosin B “ Oxidized Rosin”
GLC Fjg.14 Wood Rosin
WG uv

No.
No. No.10

No.16
200 260 No.

No.10
No. Elliotinoic acid

Q 12 Acintol R A
Q 10 Westvaco

Rosin T Fig.22
No. No.16
No.16 Q 10

Westvaco Rosin 90  Fig.27

2.6
“ heat treated”

Fig.13 14 Dymerex Resin Poly
pale Rosin 14
50

Fig.15

R.R.V.
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Fig.16

No.17

Fig.14 28 Wood Rosin  Vinsol
NUX

Pentalyn 255 Fig.29

Fig.30 “ "

EP Grade Fig.31
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Studies on a Systematic Analysis of Rosins and Their Derivatives by Thin Layer and Gas Liquid
Chromatographies

Kiyoaki TATSUKA, Shigeko ASANO, Atsushi NAKAO, Kiyoshi MINAMIURA
Osaka Customs Laboratory
Co ordiraticn Section, Import Division, Osaka Customs
-10- , Chikko, Minato-ku, Osaka, Japan

Chemical compositions (mainly for resin acids) of balsam from Akamatsu (Pirus densifiora S. et Z), tall oil rosins and their
derivatives in commerce were examined by thin layer and gas liquid chromatographies. Gas liquid chromatograms for
methyl esters of resin and fatty acids in rosins and their derivatives have some characteristics. GLC is a very useful method
for identification of rosin and their derivatives. TLC has some worth as a quick preliminary method for such identification.

—Received Oct. 8. 1971—



