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D(•.'tcri~tio.n ,;ud phy!d<:at·propt.!/!r;,,_.,: A. corourlc!;~ liquid. ._· ... . ·. . . .. . 
· Occurrent£': "{J-Pin"i:nc· often accompanies !.r-pinene in turpcntin·e oils:.·Jt js nlso fou.nd in va~ious 

. • ott)er essential oils. inclu~in,g those 1->f Jcm~n. nutmeg. hyssop. corial\der an·d, cumin seed. d-P-Pinene 
. been identified in sulp~nturpen.tiiie oif itnd in the oil of Ferulu yalbaniflu~ 1-/J-Pi~~~ is'·round 
m Or n <t't\:!m· Douglas fir. needle oil, petit grain oil and in various abies and . rinus species . 
(Guent cr • .1. 4~. · .. • r · . . · · 
Preparmiori: By isolation from:A'mcrican turpentine oil. ·· · . '' · 

· U~es:·Jn publit.tJsc since ihe 1930s. Usc in fragrances in the USA·~.mounts to approximately.IS.OOO 
--lb/yr. · · · · , ' . · · ··-.:!:.. - · 

'conc~;ntration in fin:il·product ('\): · · • · 

• oj 

/;',!. ~ l' .4 
-o. Solfp. Dd eruc·nt . Creams~ lot ions· 

-Usual 
Maximum · . 

. 0·03 (:)-()()3 . • '0·0 1 
0·3 0·03 . 0·05 

l'!!rfi;me 
' 0·2 

.1·2 .. 
. -

Analytichl data: Gas. chrom:llogrnm. RIFM n~. 75-1 i9: i~fr~-red :curve. RIFM ·~o. 75-il~{. 
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Statu.'> 
• 

· fi-Pinene ·w;Js given ·GRA.S. s~atu~ by. FEMA '( 1965)~·-is- ~pproved by· the FDA ·rot -fo.od .. use. 
. (21 CFR 172.5i 5) and was incl_uded by .the Council of Europe ( 1974) in the list of artificial flavouring·. 
·substances t,hat ·fT!ay· be ·a'dde.d. temporarily to ~oodstufTs without hazard to public health. CAS 
1eg.istry No.l27:..9J-3. · • · .. ;:. ..,. 
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Uiological data 

. ' 1t 
Acme loxicit_I'.'·Both the ":tcutc oral LD 50 in rats and the acute dermal LD 50 -iri ·rabbits exceeded 

5 g/kg (Moreno. 1975). The oral LD~Q ·in rats for p~pinene from the s'ttlphate'.pulping of wood 
was· f~nd. t6 be 4·7 ..&.'!q~ and rhc signs of intoxication included .local ir'ritation. central nervous' 

;,,··. 
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ol •~ 

system depression :.and death from resPiratory failure .(liercl.Jics: Inc., I 962). · '. 
[nhalarion. The LCt~ 0 >~alucs ·(lethal concentrations ror the shortest period causing· dea~h) for· .. •· .. ... 

inhnlation. of saturated {/-pinene· vapour ·{19·6 mg/litre) for rats, guinea-pigs and mice were 627. 
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60_R nnd.627 mgjlitrcjmin. respectively: 'the vapour produced. local irtitat.ion in eyes, nose !1nd lungs . . . 

_ ... _ .. __ ..yith ~II~~t.LQ.tt...t.b~.:ccn.tn\_l~ne:v.?u.~ .. ~~~~em_ (l~~r~ul~~· ~-'!~:·.:':!~~2l .... ~: ... :~~"':""-·"~··.:·-~---~-..;.:.-~~-~--.-=~--...:.._;...:_~...;_.;-_-· 
-....--/rr,tarrm::-tto•pt~treirpphcd· run strength to mtact or abrmJed rnbbll skm.for 24 hr under occlusion· . . . . . 

was moderately i~rit;tting (Mo!cno, 1975). Tested nt 12~-~ in· petrolatum,· it produccd .• no irritation· . · .. ' 
after a_ 48-hr closed-patch test ~n homan .subjects (Epstein. 1975). . . · · . - . · 

.... - Sc•ll.~iti:CIIioil. A m.n:.timization · tesl (K Iigman, I 966: K Iigman & Epstein. ·1 ?75) was car,ried out. .. ·. 
on 19 volunteers; The material !RIFI'Vt no. 75-119) was t,ested.at a concentration of 12~;. in.qotrolatum 
and p~oduccd .no sci1sitizntion renctions (Epstein. 1975). · · ·. ··• . • · 

In experiments with oil· of tur,.,Cntine it was shown-that only Inc :lutoxidntion -products of the 
oil and not the terpcncs themselves were ec-J.cmiltOgenic. On autoxid~ttion ~or· oil of~iurj')entlne;· only 
minimal amounts, if any, of cC:zem:ltogcn wcr-;·formed from /J~pi'nene while 6~-cnrene ~ns the· main 
or ~ole source o( cczern;~togen fPiriUi & Siltancn,·l95S. 1956 & 1.958). The ·mor~ thoro4gbly .f1-pinene · 

. •. \Vas purified to remove. 6:~-carcnc . ..thc lower: hs :a rule, wc~c ·the cczcmatogenic ell'ects .or its ox_idation 
products (Pirilli. Kilpi<i,.OJ'kkoncn, Pirilli & Siltancn. 1969: Pirilli, P,ir'ilii & Siltancn. 1966); Heller-

. strom, Tlwrcssori & Widmark (1957) showed th:tt fJ-pincne, one of the· four most frequentJy·occurring •· 
~onmihre~s-of-tur-pcntinc ·~il. is :not 11 reactor antlcould .. ~~t be oxid.i1.ed i_nto an....~:c7.cmatogcnic · 

. ·agent for human skirt Grimm'& Gries (19671. however, have reported reaction~. to ·f1-pinene in 
pntients scnsiti7.ed .It~ ~1il ~lf turpcr~ti~ mul one. case of hyp~rscnsi'tivity: to gum turrentinc wns : 

',.~ reported l(l he due chiefly 'to f/ .. pincnc (Keil, 1947). · ·• . • . · ... •. 
JI:Pincric iiiifuced in· hu"lan volunteers' a prMounccd cont{Jc,t allergic crythem~i nccompnnied by 

.. hcad:a~~.cs, coughing.nnll slecpl~s~r1css (Mikhnilov.& Bcro':n• 1970.: ~ich;ailov. DFro.wn & Zu?-ulo:o'-'~'· 
·· · · -=-r970)~":•·. • · · · · · · ... _ ~ 

·. Mc:ic111_oJi.~iu. W,hen' fJ~pine~c· ~n propy~enc glycol .. w;~s· i~jcctcd .. iv in a d~sc: ~~ ?·6 :Jig/kg into 11. 

young ptg ;1n\l n human· ~llhJCCt, J" ;, wa~ _exhulctl. w~t~m .H1r ~Rommel!. Zubc~. Darn.agl & Dr~xel, 
1974). Both~- anti/J-'pincnc OITl' ~:·onvcrtctlm fhc rnhh11 1111~1 cnnJIIJ!:IIed ~hrc1!ronules of undctcr.mmed. 
·. · . :~.· . . :, · I · -~ :. . . · . .. · · 
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·.~.nat.u~c, ll';d'on h~;1~ing with d.ihlll!.llcids thes~.SI~l.CUt:O.nidcs:·~ivc,.\!u;.nio.mn~tic;.hyd.f~S~rbo,n:·:.cy.~~ne··.:.· 
:- ~ (W tlhams, 1959). . · . . . .~· ··. - . . . :·.. ·": .. · . ·• .. ~ · : · · · .. 

...... - ... : · ~ · ·P.er·~~ralleotts,uh.~orprio~'· /1-Pincoe~a~:f~u·~.;.!o b,e)e~~ij.{ .. ,~s~rbt;.d··~!:t~ t~~-.~~P.:.or'rnis' (¥a1ette ... :. . .. , 
· &. ,Cav.Jer. l954): 'An:~Jysts of tht! · brcaih· of young pigs '>~nd; a h(Jm:m· suoject. duriri~ and .after :a".-.. ~-·. 
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·· 30-min soaking (wilhout"'inhulalion or &ath volatiles) .in·· bnths cbn1:iining .. a pine-ri.eedle:oil (Pitius ~ :: ~ .:\ 
·• ·puniilio) addi1ive indicated percl[taneous absorptjo~.of.f!-piricne· . .:l.ni:l Qthe~;tcrpene~. ·in. amounts .cap- . ·~~: 

·.able. of pr.oducing thcr~pcutic effects {Romm(;.JI £'1: a't. 1974)~. · .· ... :: :·. . .. . :· . . :. ·:. • ·:' ,-.·· .. :.~;,·,,t, 
: C.c,~rcim>gc:lu!si.~ .. Whc.~l"t1lou~.~ skin ·was .. painted a.lte:n_a!~ly. =~ifll ~jth~r .. ~c~zo[t~)pyrcn'e _or di?e~- N~~' 

'". [u,l!]:mthm~c~e an~ w!th a m1x ~ure .or. t.cr~ncs. ~?nt:u~.~ng ~7.r,~~~n:: .lh.c . .}.~-~~~cnc~ of r:nahgn~nt. skm· ~ ~· 
. changes was lower ;m~ the. htlent ·penod·w:1s longer ·th;m· rh m1ce rrdtteo Wttlr the carcmogens' W':' .. · 

alone·(Benko, Tiboldi & Bardox. 1963). · . . · ·v' .. . · .-· · . · . ·. 
r- Cyroioxh·iry. {1-Pincnf:i~hibjtcd rhc'.' growih of nscjtes.snrcon:in.-BP 8 mousc,cell cultures by 10% 

· .. a·t a cont~}1lmtion of 0·1 mM and hy J()()'!·;; ut· I mM'.(Piloiti •. Anckcr, Arrhenius &· Enzell,. 1975). · 
- Plwrmacplnur- Rabbiis fed I g <.:holesterol/duy, for 3 months··and given c.lnily ·2 ml of a mixture 

of l~rpcnes,' including {J-pincne, remnined largely free of atheromatosis of the uorta (Benko. Macher,' : .~· 
"'. Szmvas 8f. _:Tiholdi. 1961 )~ /1-Pincne administ.cred to rats 'lie .. in a. 'dose. of 500 mgfkg.. or .. inhaled ·: .. ·.: .:::: 

in theJorri'l of an aerosol for four daily 1 5-min p..criods, di<.l. not s'ignificantly affect either pentobarbj.·.- ':.:.~ ... 
tone sleeping lime or the levels of pentobarbitone in the brain (.]or.i., ·sianchetti & Prcstini. 1969). . . .. 

. Exposure 'of male rats IU .turpentine· vapour:;' (essentially a- ·f!~d {J-pincnc) rn 'n concentration. or : .. - . 
3-4 rng/litrc rnr a· 6-hr cllpl>surc period on three conscclrtivc days. hnd no effect ·on· hcxobarbitone_ · · · 
slce.ping time or the lethal c!Tccl of parathion hut ·increased ·hoth the numhcr of dcatbs du~ to·· 
heptachlor and the benzpyrene-hydroxylase uctivity (Sperling, Ewcnikc & Far-her. 1972). . ' . 
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