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Difference of the Chemical Compositions Between Petroleum Ether Extract

and its Tall Oil in Pitch Pine, Pinus Rigida Mill*

Sang Woon Ko*?- Won Yung Ahn*2

Summary

This experiment was carried out to investigate the difference of compositions between
petroleum ether extract and its tall oil in Pinus rigida Mill. xylem and to obtain the basic data on
effective extraction and its utilization of by-product, resin and fatty acid, when pulp making.

After both petroleum ether extract from wood meal and its tall oil in pitch pine were
separated to the resin and fatty acid by using DEAE-Sephadex and aluminum oxide column, these

were analyzed with gas chromatograph.
The results obtained were as follows:

Fatty acids contained as ester form in living trees were varied by peroxide of organic solvent
in petroleum ehter extraction and cooking chemicals in cooking. '

Pimaric-type acid was eluted earlier than abietic-type acid in resin acids and the fewer the
carbons, the earlier the elution in fatty acids.

The retention time of SE-30 column was even smaller than that of OV-101 column but the
relative retention time obtained by using methyl pimarate and methyl stearate as internal
standard was nearly identical.

Both petroleum ether extract and tall oil mainly consisted of resin acids, expecially abietic-
type acid.

Tall oil had more fatty acid but less resin acid than petroleum ether extract. Also, the
content of unidentified materials was increased owing to the isomerization and the shift
of double bond position in unsaturated fatty acids by high temperature and cooking chemicals
when cooking,.
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Table 1. Characteristics of sample tree

Species Pinus rigida Mill.
Age 33 years
Height 13m

D. B. H. 32cm

312, 3o Al
frstkel 1 ol B FIE o) & 54
B gas FolA ES =, 18X25X 1mm?] 27]
& vk
3.1.3. #8 AagviEad 2 FEYE
DEAE-Sephadex(diethylaminoethyl Sephadex):
type:A-25-120
bed size:40 ~ 120 #
capacity:3.5 & 0.0meq /g
pi 8.3
bed volume:5-9ml/g in Hcl buffer
Aluminum oxide:Activity I, neutral. 70 ~ 230
mesh ASTM

3.2. MEAE

. ol A
f@@’\] *1—%%‘ A} -3 Ag A3t £F
ZA 1004 & 245 E T petroleum  ether 2
soxhlet $5E 2 Ml F B&FE712 3G —4
glass filter 2 @3 Ich ol A& Figas Tol
A A BT

A : glass filter
B : rubber stopper
C © test tube

vacuusm

(2]

- -,

Fig. 1 The filtering apparatus.
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Fig. 2 The apparatus of anion exchange column

chromarograph.
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nokwater (89:10:1) 5méll HEAAA ol FHik
# fFl—3tAl DEAE-Sephadex Zd-& @A A A
nonsaponifiable #7# 46 oA ester FikE
2 frfeste BVl Moo sEst .
3.2.5. HifEEe=l AERAEES] methylation
ot #& EEE olg3d TWE  di
azomethane & 3.2.3. % 3.2.4. 904 A& #iggol
gtnsted methylation Al 7t}
3.2.6. EileEES Relhlg MaoolA hHmE
o} Bpk
Methylation A1 7] #5iEME= Heh5BES pentane
ol A F aluminum oxide ZHOZ sy
HE Ry

ARG ZA

: ether + MNSA

: water + NaOH + carbitol
:oice

. ether

oo e

Fig. 3 The apparatus synthesizing diazomethane.
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Sl BRolA mie BiEEEY FRVAEES
Pye Unicam it9] 304 gas chromatograph & ©]
g3l Srsldn, #HE glass column Hol
Pye Unicam #it9] SE-30 3 OV-101 FEHEHS
FEIEA A o}

SHTELES ol et

Detector:Flame Ionization Detector(FID)

Carrier gas:N: Flow rate:30 m¢ /min

Fuel gas:(1) Hydrogen, Flow rate:33 mé /min

(2)Air, Flow rate:330 m¢ /min

Temperature:(1)Detector:280 C
(2} Injection port:260 C
(3) Column:a) SE-30:250 C
b) OV-101:210 C
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RRT & vebd Zolth

Ehpoll FHE S EEE dldel A o
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Table 2: Relative retention times for resin and fatty acid methyvl esters in petroleum ether extract and

tall oil
Acid ~ Petroleum ether extract ) L O
SE-30 OV-101 SE-30 OV-101
14:0 0.16 0.12 0.15 0.12
16:0 0.22 .22 0.22 0.22
18:3 0.48 0.37 C.49 0.38
18:C 0.59 0.50 0.59 3.52
18:2 0.75 0.70 - -
pimaric-type 1.00 1.00 1.00 1.00
abietic-type 1.66 1.75 1.53 1.65
22:C 1.92 2.31 1.89 -

Section A:Methyl pimarate internal standard

14:0=myrstic actd
18:3=linolenic acid

8:2=linoleic acid

16:C= paimitic acid
18:0=stearic acid

22:0=behenie acid

Table 3: Relative retention times for resin and fatty acid methy! esters in petroleum ether extract and

tall o1l
Acid ~ Petroleum cthcr extract - Tall o
Sh 30 OV- 101 SE-30 oV-101
14:0 0.27 0.24 C.26 0.24
16:0 0.37 0.43 0.38 C.44
18:3 0.82 0.74 0.83 c.74
18:0 1.00 1.0C 1.00 1.00
18:2 1.28 1.39 - -
pimaric-type 1.7 1.9% 1.69 1.94
abietic-type 2.82 3.48 2.59 3.20
22:C 3.27 4.57 3.18 ‘

Section B:Methyl stearate internal standard
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Table 4: Retention times for resin and fatty acid methyl esters in petroleum ether extract and tall oil

Acid - Petroleum ether extract Tall oil
SE-30 OV-101 SE-30 0V-101
14:0 0.71 1.93 0.68 1.92
16:0 0.99 3.54 0.99 353
18:3 2.20 6.03 2.18 6.00
18:0 2.67 8.14 262 8.11
18:2 3.41 11.34 - -
pimaric-type 4.54 16.14 4.43 15.74
abietic-type 7.54 28.36 6.73 25.92
22:0 8.72 37.23 8.32 -
Table 5: Resin and fatty acid composition in petroleum ether extract and tall oil
Acid Petroleum ether extract _Tall oil -
SE-30 OV-101 SE-30 0V-101
14:0 0.29 0.09 3.60 1.7
16:0 0.04 0.03 1.88 0.15
18:3 0.06 0.11 0.54 0.37
18:0 0.20 0.25 0.76 0.12
18:2 0.04 0.02
pimaric-type 9.80 10.20 8.92 9.27
abietic-type 89.36 87.90 82.80 83.60
22:0 0.05 0.13 0.10
unknown 0.23 1.21 1.40 5.38
Esot Befnfs e €4 e BHATE d, ol #ate]l B Table 5ol A) B vpel o] 7}
SE-30 #Z# @ OV-101 29 7F#Ee 22 AdeS ¢ 4 ded, talloil o AS SE-30 #
W oefkoll RS A A4 (stationary phase) 3} 4 #Hog Sihe A 4AH sl e B
#retarzl ok HEEe HEFEMC SE-30 #¥ st e, duA e HEEEA @ MHEo
o] OV-101 #ZHHr} 7] M oz FEke A mmstd e, oy KA iR
Ch (Table 4). fmoll olah Al HAEEA T MefrER el REHEM7T del

ZJ#Y methyl pimarate $ methyl stearate
internal standard & AF&8te] 7 rrt ¥ 79
g g Jehia dch

4.4.2. BiERET Refnmeol #k

2} 7tk o HEEE Ao B o 25
B A2 tll oil o HAKES #AET vt T2 able-
tictype acid 2 HRKE ASS ¢ F UdTH
1 thg©] pimaric-type acid & ©] F71 9] AFel
BHEEE MBS tall ol o A RS A
Asta vk, zela A 7bA o] fElEEC]l &%
oz ety ok

oy 6 il tall ol o HKE

LA e TEER Haﬁﬁgﬁf] CEEEY 1 E
o] g7l dojd Aoz BREd.

wd ol oit o A OV-Z@HAME SE-30
v sbA 2 AR Aol Hesl R A BElG

Beo] B8-S Hing vy Hilsmee] S8 Wl
Qov, JHon @A & WHC 4%
3] st et

et SE-30 % OV-101 #E#e] b &
ERZE tall 0il 8 A9 SE30 #HANAE ﬁf
H¥l behenic acid 7} OV-101 ZRBeiA & &t
7 23tgch. 8 SE-30 ZEAM T tall ol
Woll fEfEsHE BEREES &Eel 6 il
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Fig. 5 Gas chromatogram of resin and fatty acid
methyl esters in tall oil on SE-30 at 250°C Fig. 7 Gas chromatogram of resin and faty acid
methyl esters in tall oif on OV-101 ar 25¢°C
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30 ZHog BM AragntEIYAA e
(BRI 5°1g= 3

g Aoz OV.101 #Hez FHE M
gopE 1ol SE30 ZRHTIE B2 WHE B
Halgis o, o]+ SE-30 2] ¥ retention time ©]
OV-101 B} #7) w ol 774 o] el HEel &
Mol peak 2 e WiEQ Aoz B
23

5. ¥ &

Petroleum ether 2 2171tk 2uH5- (Pinus rigi-
da) Mill ol A 8- i Bl 42 tall
oil & BilEE 3 B C = Tt o8 M=
Agvl EIRZI St

2 HERe 93 g2k

(1) HHMollA ester RER FRfEale FERRES
petroleum ether 2 fhitiy HEEH N
st BRI AR ARG o |
7ol #{L7r AT

(2 EiEE) A& pimaric-type acid 7} abietic-
type acid 2.0k 94 AHEAR L, thirEo
TahrEES ©aa7t ASTE 9A BAHEA
o},

(3) OV-101 #del i)l SE-30 #Eel reten-
tion time ©] ®® ZAWt methyl stearate 9
methyl pimarate & internal standard & A}
&ta]l 38t relative retention time & A2 #
2 @& Jepi 2 o

{4y Pinus rigida Mill. &} H#EG kst 2
Wogde I tall oil & F2 BiEMoR
BacE el 2131 £3] abietic-type acid & SE
o] wij-§ Frh

5y FigoN A A8 tall oil o HAKES EH o] B
B mhitigel fesh RRRAEES &Eol Hing
uhe gifeEE ol GBS MAstaTh w§ g
By SR EAESESC] oldt ERfn RERhlE
o) THEEA MBS Bt 2 BEWHELOL B4
stol KRR WHES &) Binsk

6. B =
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wulgE adze ssdch

A EEolA Ao #HREE ohed #oh A6
R RS ol ol & T2 BilERRSR
M s o] 913l £38] abietic-type acide 8] GEOl
oo A vebton], tall oil o MRS £
RS el el BeismEel S@ol Mg
whd BiSEERS MUbetel:, FEREF Ak AR
a0 osted Agufl BetiEse) “EES A (B2
g 9 BAEO osta kil MmHEHS ol
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