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octadecadienic  and octadr  acids f om led  during 
the Kraft  process, was very" satisfactory,  This s ta t ionary 
phase therefore  seems vr well suited to analvae d~e 
complex  changes in fatty and resin acid compos i t ion  during 
tall od isolation and distil lation proccsses. More detai led 
informat ion  on these i somenzar ion  and d i s p r o p o r d o n a d o n  
teactions will be repor ted  in a fo r thcoming  publicat ion.  
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Fatty Acid Composition and Cyclopropene 
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A B S T R A C T  

i~r fiw l[:cir talLY ack( r by ga,~ I':q~[d ,=hronl=tOgl'api'~y, 
~nfrarcd ~rt,~ P.uclr~r rnagTtrlic refinance ~pectrO*,~'opy. The oil ]n 
r tu l ' ,  t't;rtra'~l-~'J Q'c' ,opropt,  n,: f i l l y  ar (CPFA) dt.,l~2rr11]rtetJ ~A, 
~dvcr nizra:r ,.Le='~vativr of chei~ *'s:r "t~.r vdur (~rea ' ; )  fo: the 
a)a)or farr = "~c!ds as nw:rl:vl ~r v,~t-rc 23.';7% C16:O. 1.25% 
t:16 1, 2.56% t '18 0, 24.89% C18:1, 18.24%C18:2, 5.4a'P,. dihydro- 
r162 ~.21% (;$H 3 ~ C20:O and t9.~5% sterc,llc. T!',: p.*opur 
:'on 07" CPFA in the oil did not dr upon r Hie nut,.. 

I N T R O D U C T I O N  

.St,,~(tdra f~lo~/,]sper.tr ~.;~'rltt'nJ.t ((:hina-~hcsrnu~) is a sm f l  
evergreen tree f , ,uad in t l 'e home gardens t, f  Chinese pcop!e 
in Malaysia. Tnc r ipe f ru i ts  arc" scar let -colored pods conta in-  
ins 1 ~o 3 gloss)" black nuts. The  n..ts are ob:r S}lapcd 
mc,Lsuring to 2.5-5 cm '.ong znd 1..5 2.5 cm ~ idr  Each n:~t 
c,~:~tams a mea~v kernel sur rounded hy 3 ;a~'crs o f  skin w i th  
a black sr:ckv rcsinou~ substance or~ the O'atrn'r'~,"~Sl Shc!i. 
The nuts a rc ' consumed  afrer b~ding or ro,~sr)ng .H'~,I rem~w- 
ins t~c 3 ~,uter skins, and are repo: tcd  to zasze pleasant.  
resc:l;bh ng the t-t|r,~pean che~m u t (1). 

"T'hc chemicai  c ,m:posi : ion  of  these nuts has aoz been 
invcstigate~!. ,-ks d~e~ !.'1,rag t,) C'w fam: ly  ,~r,'r, 'ul~ac.'.e. 
they a:.vr cun:a in cyc lop ropene  f~tt,~ acids , .( .PFA) in t!lr 
, . I  | h e  a c v e . ~  physioh~,.iea~ ef"ccrs of  CPFA in r  
mer ' ta l  ,,nm~als a~e ~el'. d~cua:entcd ~,2,3). Smr',huher and 
cr (+,5) t:avc found tht-~c fatty acids r he carcino- 
genic :n r a i n b , ~  trr and : : thero.~:e:ot ic  zr rahbits. Of 
the 2 (:PFA, stcrcvl ic  ark] malvaLnc ac!ds, the stcre~,lie has 

been repor ted  to e• higher b iukg ica l  activity in ,mi 
mats (2.6,7).  In wew of the.st r~p~rTs, this stud; '  was 
pro: l :ptcd tL) cxa;l~ine Chin: ,-chcstnuts femr their ta t t v  acid 
compos i t ion  and CPFA c o n t c n L  

E X P E R I M E N T A L  P R O C E D U R E S  

Mater ia ls  

China-chestnuts  and ,~,'rercu/i, /'octid,~ [.. ~ccds were pro- 
c u ~ d  Iocalh' .  ,~,ledwl fatty acid c•[r standards were ob- 
Tained ~hro,,'gh Sigma Chert, |ca[ Cu..  St. [.,~uis. MO. Sodblm 
methox ide  reagent (0.5 N) was Varcha~ed from Supdeo .  
Inc.. Bellefonte,  PA. A:I o ther  rc.',gents required for ana2y- 
ses were - f  analytical g rade  

Ex t rac t i on  o f  Oi l  and Analyses 

Frc~h, whole nuts were weighed and ave:age nut weight  
t a ' cu la ted .  I'hc nuts were then divided into 2 equal pt~r- 
tion'~ o f  which ,,he p~,rtion w-~ trailed in dis~i;led sva~cr for 
.tO ~dn. All the .ntqs t~.ere dried in d",e ,wen at 45 C. 1"h,r 
dried hats  ~ere  shel:ed maqual!y,  and kcrne]-to-~;he',l ratio 
was calculared. The kerne:s ~cre  pulverized in a mor ta r  and 
extracted fur ui[ ~s d c w n t x ' d  prevkmsly (8). The m~fisture 
and prorem c~,ntcnt of  kcrneis were determined acco:ding 
t~ AI.)AC (9) procetlqres 7,008 and 2.LH9, ~spec t ive ly .  

The  I la lphen eol~w test, prepar . tvua L~f methyl  esters 
plus argcn~arlon, i t ( t a red  (1R) and nuclear magnetic reso 
nance (NMR) s p c c t r o ~ o p l e s  and gas chromatt~gr~,phic ((;(:) 
analyses . f  rhr mtxt 'are of  "~o,,rnal (,tory acid methy l  c~rers 
a rd  CPFA ester derivatives were (]one as descrit~:d clsc 
v,'h ere (8). 
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RESU LTS A N D  DISCUSSION 

Seed Compodtion 

/~ f resh ( :hi : la-chcs[nut  weigh.,, ca. 4 g (average). of  ~ h i c h  
c a  59% by wt is kernel .  The kernels  wert: round [o be a fair 
~OUTCC ()f protein ~uld Csscnt laJ  r a t t y  ,lCld'/,, b u t  Lhcv oriel- 
rained , .~ 'ciopropene t'atlv acids in their  oil (Tailic r ) .  

Fatty A c i d  C o m p o s i t i o n  

The oil frr both  raw and cooked  nuts  r~'~ponded p~lsitive 
lv u, the t l a lphen  color  test .  indicat ing tile presence  ,,t" 
( ' P F A .  The  o~ fatR'  acid met~v[  esters  exh ib i ted  the  chac- 
acter is t ic  IR band for c y c i o p r o p e n e  (CP) moie~ ,  a'. 1008 

1 
cm , and a p r o n o u n c e d  s,gna] in the NMR spcctrlJ.nl aT 
9.28 T, which represen ts  the CP group.  

The GC peaks of  normal  ratty acid methv~ esters and 
CPF:A ester  derivatives were ~dentified as dcs~'riLx-d pre- 
viuuulv (8). The oil fa t ty  acid c o m p o s i t i o n  of  bo th  raw and 
cooked  nt, o; is p resen ted  in Fable I. The ratio of  malva[ic 
to ~tc,'t'ulic acid was found  to be ca. 1:49. In most  olant  
~tils con ta in ing  CPFA.  rnalvalic acid has been found  to pre. 
d o m i n a t e  over stercxllic acid (2). But. as ,n S. f oeHda  seeds.  
the e o n c e n : r a t , o n  (,t" s tereulie acid in China-ches tnu ts  :s 
trlcch higher  than that  ~l r malvalic aeld. Of  tl-r cyc lopro-  
pane rat ty acids, d ih ) ' d ros t c rcu la t e ,  measur ing 5.-1% of  the 
ti~tal far ts  acids, appeared  as a partially resolved peak and 
was idc n fified as a Irc ad ~,' desc ribed.  

The e t tec t  of  heat on CPFA has been descr ibed else- 
where  (8). 

TABLE I 

AnaJ} tical Data on (:hina-Chesrnut auad Its Oil 

Property 

Value a 

Raw nuts Boiled nuts 

Composition (%)b 
Moisture 9.67 ND 
Crude oil 3.09 ND 

�9 Protein (N X 6.25) 10.00 ND 

Fatty acid composition (area %) 
14:0 c 0,15 0.18 
15:0 d 0.19 0.16 
15:1 d 0.26 0.31 
16:0 23.47 22.30 
16:1 1,25 1.35 
17:0 0.17 0,16 
17;ld 0.73 0.69 
18:0 2.56 2.12 
18~ 1 24.89 22.62 
18:2 18.24 19.79 
Dihydrosterculic 5,40 5.17 
18:3 + 20:0 3.21 3,17 
Ma~valie 0,39 0.61 
Sterculic 19.15 21.39 

b('h~er-dried b;s;~ 
CNo. c~bons no. double t~m,l~. 
dTemafive identi,qc~t;ufl. 
NI)..not detcr min,ed 
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