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ABSTRACT

This research studied of five Pinus species i.e.,Pinus kesiya, Pinus merkusii, Pinus oocarpa,
Pinus caribaea and Pinus tecunumanii to compared the oleoresin yield and determined properties in
seasonal variation. Yield of oleoresin, the highest oleoresin yield was observed in rainy with
P. oocarpa. The samples of oleoresin were produced through hydrodistillation, remaining distillation
residue fraction containing turpentine and rosin were obtained. The turpentine yields were highest
in summer with P. kesiya (21.67%) and rosins were the highest in rainy with P. merkusii
(84.00%). In addition, ratio between the highest turpentine and rosin percentages showed yield for
2:5 and 1:6, respectively. As initial step to utilize gum oleoresin, rosin and turpentine, there need
to determined chemical, physical properties and chemical compositions. The chemical properties
analysis of rosin samples is in the standard of TISI (480-2007). In another way, This may assume
that products are suitable for industry use. The turpentine physical analysis, It showed that all
turpentine samples have similar results. After that, the chemical compositions were analysis by Gas
Chromatograph interface with Mass Spectrometry (GC/MS). The main turpentine components in
P. kesiya, P. merkusii, P. oocarpa and P. caribaea showed as alpha-Pinene with 61.11 — 99.50
percentages, while P. tecunumanii showed delta-3-Carene with 67.29 — 69.27 percentages,
respectively. The rosin components, there showed dehydroabietic acid and Longifolene as main

compound with 24.29-100 and 25.90 — 44.04 percentages.

The obtained results suggested that oleoresin components and their properties were
relative with season and species. To compared the yield and quality of five Pinus, P. kesiya offer

the best quality turpentine, while P. merkusii offer the best quality rosin.

Keywords: Turpentine, Rosin, Pinus kesiya, Pinus merkusii, Pinus oocarpa, Pinus caribaeq,

Pinus tecunumanii
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Table 1. Growth information of five pinus species

Species Amount Year planted Mean DBH (cm.) Height (m.) Spacing (m.)
P. kesiya 10 1971 21.49 21.71 3x3
P. merkusii 10 1971 22.50 15.2 3x3
P. oocarpa 10 1972 25.53 23.37 3x3
P. caribaea 10 1972 23.40 21.54 3x3
P. tecunumanii 10 1984 30.40 24.4 6x1.5
Table 2. Location and weather description of five pinus species
Altitude ~ Rainfall ~ Temperature (°C)
Species Provenance Site
(m.) (mmfy) Max Min
P. kesiya 00086, Doi Inthanon, Chiang Mai Huay bong 800 1,100 27.5 17.0
P. merkusii 1020, Huay tha, Srisaket Huay bong 800 1,100 27.5 17.0
P. oocarpa 3044, Angeles, Honduras Huay bong 800 1,100 27.5 17.0
P. caribaea 2026, Queensland, Australia Huay bong 800 1,100 27.5 17.0
P. tecunumanii 3254, San Rafael, Honduras Mae sanam 1,100 1,300 26.0 18.0
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Table 3. Oleoresin, rosin and turpentine product yield in various seasons

Oleoresin (g.) Turpentine (g.) Rosin (g.)
Species.

Summer Rainy Winter Summer Rainy Winter ~ Summer Rainy Winter
P. kesiya 528.92 493.97  332.03 114.64 49.43 15.10 279.63 191.31 68.85
P. merkusii 697.60 628.22 244.79 125.67 91.31 21.29 399.50 527.73 94.98
P. oocarpa 941.29 989.23 331.84 196.65 47.69 31.45 296.27 382.05 149.59
P. caribaea 806.16 829.43  264.37 109.29 82.18 22.98 604.33 417.80 11.73
P. tecunumanii 450.00 619.37 584.36 54.06 48.55 49.61 311.75 392.39  389.51
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Table 4. Percentage yield of product from the actual yield (Table 3) and ratio

% Turpentine % Rosin Turpentine : Rosin ratio
Species.
Summer Rainy  Winter Summer Rainy  Winter Summer Rainy  Winter

P. kesiya 21.67 10.01 4.55 52.87 38.73 20.74 2:5 1.4 2:9
P. merkusii 18.01 14.53 8.70 57.27 84.00 38.80 1:3 1:6 2:9
P. oocarpa 20.89 4.82 9.48 31.47 38.62 45.08 2:3 1:8 1.5
P. caribaea 13.56 9.91 8.69 74.96 50.37 42.26 1:6 1.5 1.5
P. tecunumanii 12.01 7.84 8.49 69.28 63.35 66.66 1:6 1:8 1:8
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Table 5. Rosin, turpentine and oleoresin colour in various seasons

Rosin Turpentine Oleoresin
Species

Summer Rainy Winter ~ Summer Rainy Winter ~ Summer Rainy Winter
P. kesiya Pale yellow  Dark Brown — Dark Brown  Colourless Colourless Colourless  Pale yellow |y _white  Wax—white
P. merkusii Pale yellow Brown Dark Brown  Colourless Colourless Colourless  Pale yellow |y _white  Wax—white
P. oocarpa Pale yellow  Dark Brown Brown Pale yellow  Pale yellow  Pale yellow  Pale yellow Wox-white  Wax—white
P. caribaea Pale yellow  Dark Brown  Dark Brown  Colourless Colourless Colourless  Pale yellow oo hite  Wax—white
P. tecunumanii Dark brown Brown Dark Brown Colourless Colourless Colourless Pale yellow — Wax-white ~ Wax-white
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Table 6. Physical properties of turpentine in various seasons
Density (g/cms) specific gravity Refractive index
Species.

Summer  Rainy  Winter Summer  Rainy  Winter Summer  Rainy  Winter
P. kesiya 0.8743 0.8977 0.8777 0.8759 0.8993 0.8793 1.4700 1.4725 1.4800
P. merkusii 0.8637 0.9119 0.8845 0.8653 0.9135 0.8861 1.4691 1.4755 1.4720
P. oocarpa 0.8827 0.9390 0.8772 0.8843 0.9408 0.8788 1.4764 1.4882 1.4725
P. caribaea 0.8680 0.8802 0.8717 0.8696 0.8818 0.8732 1.4710 1.4741 1.4600
P. tecunumanii 0.8879 0.8829 0.8761 0.8895 0.8845 0.8777 1.4791 1.4754 1.4755
Distilled water at 20 °C 0.9976 0.9976 0.9982 0.9995 0.9994 1.0000 1.3334 1.3339 1.3341
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Table 7. Ash, volatile compound and toluene insoluble percentages of rosin in various seasons

% Ash Volatile compound (%) Toluene Insoluble (%)
Species

Summer Rainy Summer Rainy Summer Rainy
P. kesiya 0.09 0.13 0.34 0.15 0.1 0.21
P. merkusii 0.01 0.01 0.05 0.13 0.05 0.06
P. oocarpa 0.03 0.15 0.41 0.60 0.30 0.12
P. caribaea 0.02 0.16 0.61 0.23 0.06 0.22
P. tecunumanii 0.02 0.12 0.45 0.71 0.09 0.13

Table 8. unsaponifiable matter, saponifiable matter, softening point and acid number of rosin in

Various seasons

unsaponifiable

saponifiable matter Softening point Acid number
Species matter (% m/m)

Summer Rainy Summer Rainy Summer Rainy Summer Rainy
P. kesiya 3.60 3.50 220.29 62.65 90.68 88.89 192.85 154.27
P. merkusii 3.20 1.50 184.76 43.75 88.78 83.46 184.84 171.11
P. oocarpa 4.80 11.00 198.97 137.83 79.48 82.22 213.84 129.73
P. caribaea 3.20 4.00 170.54 75.18 88.86 91.17 199.86 143.76
P. tecunumanii 5.10 8.50 213.18 119.04 81.00 73.90 213.86 126.23
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Table 9. GC-MS analysis of composition in rosin from summer

Species
Compositions
P. kesiya P. merkusii P. oocarpa P. caribaea P. tecunumanii
Dehydroabietic acid 47.39 100.00 45.77 51.39 24.29
Longifolene 25.90 N/A 44.04 N/A 43.79
Sanadaracopinarinal N/A N/A N/A 7.50 7.20
Dehydro Abietal N/A N/A N/A 3.62 5.15
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Table 10. GC-MS analysis of composition from turpentine in various seasons

Species
Compounds (%)  Seasons
P. kesiya P. merkusii P. oocarpa P. caribaea P. tecunumanii
Summer 99.50 60.53 60.53 86.68 12.64
alpha-Pinene Rainy 99.27 79.09 61.11 90.74 27.01
Winter 94.10 58.74 82.06 83.05 N/A
Summer N/A N/A N/A 10.02 N/A
beta-Phellandrene Rainy N/A N/A N/A 4.89 N/A
Winter N/A N/A N/A 6.06 N/A
Summer N/A N/A N/A N/A 5.64
Longifolene Rainy N/A N/A 35.55 N/A N/A
Winter N/A N/A N/A N/A N/A
Summer N/A 27.58 N/A N/A N/A
gamma-Terpinene Rainy N/A N/A N/A N/A N/A
Winter N/A N/A N/A N/A 22.38
Summer N/A N/A N/A N/A 68.95
delta-3-Carene Rainy N/A 14.60 N/A N/A 69.27
Winter N/A 15.67 N/A N/A 67.29

zﬁﬁsm

1. lBA999 e UANAENTR IBIUHI D WA BIADININIBINANAARWIIY 5 Bim Wudn

AE TN AT N ANAFAFIMSUNITLAUA8198N WNTHaULaT T
U U 9

2. Tunsdm@snduauiowin U Whudedin Aersonenqmdnymznisnsaaiie
wudn Tuggdeniu Fuawainan 4 wfia [Hud ausssly auanly auleansth uazaun3ided

o/ 4 =1 =y

AN METIFBINITaTNInI AR e aaanTa e Aaneazatauaniufew wenz

3
1 ¥ 1

Tsuas Twrnigiidnauanaumguuniifidinaadndedednfignaniaiideandn uddinanis
Anssdnuantinaiazianiuluasnnnsgmsonanafinon daluggdug Suauilido
ra o/ dl 1
TngjRanuosdi dmsnzan
3. n19AAsNeedAlsznauniaAf iy GOMS TUFUaY nua1SRIATY Ap
Dehydroabietic  acid 5898481 iHuA Longifolene Tagauanluf AIINUZ N9 Dehydroabietic
acid 1nfiga n1sAAIIZANEEN NUANTENATY A dpha-Pinene Wy TH T Tumi 5 %fin

uaransBug AusnsnslUananeing Inaawsnlufansandty apha-Pinene 1nfign

15



¥ ¥

4. FolBauis U A EN U AYa T HANLA NI UANI TN AW 5 8RS ILAazaana
q 3 @

WU9T Fusnanauassly uaziswanausn v iluggsen fasnmivige

fAnfnssHUszne

ATAATE YR UARIInanHaudImuATELAaTIIN LasiagLe warnineuynying MiBeiie

' @ o ' v o o v a o % ¥ A o a A [ v
LL‘ViNQLﬂ‘UGlQ@T‘JWQLLN%?I?J?;IJ@W’J\E‘]J ‘WJ‘VM’?LLNHTV"Ii\‘m’ﬁ’JWEI LL@%L@’W]M’W]N’]EIWGNW?LWNN@G]NN‘U"ITN

LBNATSDINDI

neafuain nautn . 2514, Baspnuiuazmafuaimeasaieanudaubulszmeing

Youszam w.et. 2514, Tsefind@nininfleunnendgauns. Nqemnweniuas.365 i,

gudinnddaniamile nsnlE. 2551, nsusuuUgeing Hawhisamnalng. Tssfaias

ANNTNITNEATUNNUTIN AL, NPUTNNAUAT. 64 T,

AUNITUNNIRTTIUNAATUTIRAAINTTH. 2550. HIATFIHNARNDITGATINNTTN TUAU Nan.

480-2550. NIENTNYATIMNTIH. NFUNNHNRIUAT. 7 N

Coppen, J. J.W.1992. Repat on the analysis of oleoresin from natural populations of Pinus merkusii

growing in Thailand. Natural Resources Institute. Gillingham, Chatham ME4 4TB, U. K.

Kelkar, V. M., G. W. Brian., B. R. Dennis., O. T. Steven. and N. G. Daniel. 2006. How to recover
more value from small pine trees: Essential oils and resins. Biomass and Bioenergy.

30:316-320.

Rodrigues, K. C. S. and F. G. Arthur. 2009. Oleoresin yield of Pinus elliottii in a subtropical climate:
Seasonal variation and effect of auxin and salicylic acid-based stimulant paste. Industrial

Crops and Products. 30:316-320.

Stubbs, J., R. Donald. and O. W. Kenneth. 1984. Chemical stimulation of lightwood in Southern

pines. U.S. Department of Agriculture, Forest Service. North Carolina. 45p.

Sukarno, A., E. B. Hardiyanto., S. N. Marsoem., and M. Naiem. 2015. Oleoresin production,
turpentine yield and components of Pinus merkusii from various indonesian provenances. J.

Trop. For. Sci. 27(1): 136-141.

16



