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:m a member of the chocolate family stercu-

‘joeae (from which nuts are obtained) (Ency-

opedia Americana, 1988), has a long history

Vst Africa. Johannus Leo Africanus (Rus-
gl, 1955) was the first to refer to the kolanut in
[536. '

The early records did not distinguish between
& two commercial species of kola — Cola
iida (Ventenat) Schott and Endlicher, and
(o acwminata (Beauvoir) Schott and
Bdicher (Opeke, 1982). The major centres for
C tifida for a long time were Sierra Leone,
bain Republic, Ghana and Cote d'Ivoire
Sﬁ{“*“"" 1950: Nzekwu, 1961). By 1908, the
ﬁshg‘éa-non-Of C. nitida had been firmly estab-
A nNigeria. By the middle of the twentieth
rmmfiY{ the cultivation of C. nitida had spread
0 err? bCentre of ‘origin westwards to the
W . Order. of Senegal with Gambia, east-
oy MO Zaire and also overseas to the

b
) “Wislands (especially Jamaica) (Opeke,

liy; - 9Cuminata has its original area of

u ;

o iy 122 Stretching from Nigeria to Gabon

Wihery parbeen extensively planted in the
t of Nigeria since 1912 (Long®

{ d Sciences and Nutrirj
IOfFOO Ilon(|994) 45

n of .
|c0mposmo Cola acuminatq and Garciniq |,
| W Kola seeds

b f Chemistry Ondo State College of Education, p

@ Macmillan pregs ul.1994

5 grown in

M.B. 250, Tkere-Ekiti, Nigeria

ate analysis and the determinar - :

me pm.c,'"ia tola were carried out. Both ly;)c;; z; ;he minerals of Cola acuminaty.
crude protein, ether extract and carboh i

h were ob§ewed in Cola acuminatq

s 0 Cola acuminata and therefore can s

v eqals. CT was not detected in both samples

Jbly as a result of environmental pollution, Si

d have comparable va
Iﬁlrate. High levels of cruil‘i:e?iticr)é
. 8, Na, K and P were higher in
Ve as a better source for such,
Pb was present in both samples
nce man does not require Pb in the

consumers of the seeds ‘should avoid large consumption ‘of them. Garcini
: . Garciniu

body A Shou/
tially induces gastric acid secretion; it i

g substant 8 cretion; it is the - )
s should not eat Garcinia kola seeds refore advisable that peptic.

19843)..C. acuminata also spread to other parts

of West Africa. The estimated production of .

kolanuts in the major producing areas (1966 and

1976) is shown in Table 1. It must be noted that-

production”increased by almost 24% between
1966 and 1976.

C. nitida is easily distinguished by its nuts of
two cotyledons. There are colour varicties —
white, red and pink. C. acuminata has three to
six cotyledons. C. nitida is of more economic
importance and farmers therefore grow more of
C. nitida than of C. acuminata (Longg, 19840).
The main area of kola production in Nigeria 1$
the rain forest zone lying within latitude 6-7°N

(Longe, 1984b).

There are three distinct stages in the kola

trade. These are the trade in unprocessed wet
nuts, the bulk sale of processed nuts and the
retail trade in both unprocessed and processed
nuts. C. nitida is the kola of commerce and it
features prominently in the three levels o_f trade
in kola. C. acuminata is only of lo_cal impor-
tance especially among the Yoruba tribe of V\ﬁ:;t
Africa and again demonstrates the three st_az,e(.I
of the kola trade (Opeke, 1982). Unproces’
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mated produ tion ol kolanuty iy 1966 ang

s

Il : e ' o) |
e 1:'"“‘" wel weight) (Opeke, 1982) Eueél\:’tt&n.onc‘and four sceds (nuts) are buried in ‘
76 ¢ UL The nuts haye a very biller taste
1966  To7 Which atiraeyg consumers (Fatunsi, 19¢

- o 5 e it g NS atunsi, 1992). When
(\,,uu”-‘_./,‘-’—'-"" ET—— S arc harvested they are beaten (o open
"_/,:l-llvﬂi” lj} T:g 17000 Th(':"l;z:}ijcll:"\Ckcd in cunlflinc_rs filled with water.
g . me: 5500 the coett mp_. of the fruit will decay,' releasing
G‘"":Lun. genin, Tog 13000 hu—d-§ during the process. The seeds are then
e | 14000 16400 ’W_ushcd In the water (o improve the pulp. They
G_"“:J”Leonc [23888 5000 ;llllc.swrcd in the basket lined with fresh leaves
;::Clr:: v lﬁgggg Stojrl:,zl_ the same way as the common kola is .
Ll“‘lh \erica 3000 4500 ] [‘h(‘: u_sc.of kolanuts, the major product of A % B
Sgul 174 842 216000 KO, is intimately interwoven with the vatious ;
Tok _ —

S cullures of the peoples of West Africa. Kola has %
becr} used in many ways: industrial, local and
raditional. The kola can be divided into three

] . ‘ parts: the nut (seed), the pod and the testa.

uls are sold Uldlw%fpnnz}"-h‘c: ;mlsfan be sold Induslrially th'e( kolz)mu[ ispused (1) for the

ip he mtact POAs- h‘js Plrlt = 5 VEIy common  preparation of kola-type beverages, such as

Jmong farmers with sma qu?““l}“ ofkolaand | Coca-cola, Pepsi Cola, kola winc, (2) in the

itis also common with C. a‘(_ummata. Nuts are preparation of choca-cola, a type of chocolate

s sold aft_er th).f h«}\’C been extracted from conlaining cacao and kola powder in cocoa

ihe pods before skinning. Unsklnn_ed huts sell  bufferfal; and (3) as a source of alkaloids

for a much higher price than nuts in the pods.  (caffeine and threobromine) in pharmaceutical

Kol traders also prefer to buy unskinned nuts preparations (Opeke, 1982).

for buik processing and storage. The main The use of kolanuts features prominently in

function of the primary'kolaflut buyers (apart religious, social and ritual activities of West '
from personal consumption) is processing and  Afyica. They are used during ceremonies related -
storage. After processing and storage (period to marriage, child naming, funerals and in
indefinite, depending on price movements in the  sacrifices made to the various gods and god-

kola market) the primary kola buyers sell their desses of African mythology (Opeke, 1982).

graded nuts in bulk and in multiples of 100 to' Kolanuts are traditionally used as masticatory

the sccondary kola buyers who are itinerant agents for their stimulating effects. It has been

kola traders (Opeke, 1982). At the processed claimed by kolanut consumiers that kolanuts E

kola market, the nuts are sold in bulk to the kola  suppress hunger, thirst and sleep. It is a common

relailers or the kola exporters. The kola retailers  custom among long distance drivers.in Nigeria

buy such quantities as they can sell within 1-1%  to chew considerable quantities of kolanuts en

months, after which they replenish their stock

route. It is also said that kolanuts strengthen
by buying more. Kola exporlers deal in fresh dental gums and suppress gout and related
s only for sale.to countries within or diseases (Opeke, 1982). Some. of the nuts are

”Cighbouring West Africa. Overseas markets used as a source of dye. The kola pod is used in

B s e S Dz

a

dcmgnd dried kolanuts (Opeke, 1982). making jams and preservatives as well as

iler kola (Garcinia kola) belongs to the fertilizer and feeding stuff for animals. The pod 4
“mily Guttiferae and genus garcinia. G.*kola is  husk, mixed with certain ingredients, is used in J
Mve (0 South West African countries where it traditional concoctions to reduce pain. The 1
#ud wild, It hag not attracted the attention following products are obtainable from kola i
o plang breeders to put it to cultivation and testa: decaffeinated powder and kaJa chocolate; (
:nprmm the wild strain. However, the plant has caffeine used in pharmaceutical and food pre- ]
;gllned CCognition in West Africa, although itis  parations; tannins_‘., food colours and dyes; l
con&:l 4 ¢rop of commerce (Fatunsi, personal fertilizer ar_ld feeding stuff (Ogutuga, 1975).
n Lxnumc:mon, 1992). The G. kola seeds (nuts) - G. kolais a popular seed eaten on -SOC'I':'JI an(} :
Yo - .‘JCQ in the centre of the fruit with other occasions in most parts of Nigeria anc ‘

i ' ; : jes and .constitutes an :
U Juicy pulp surrounding them. West African countries and -constitu .

|
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Materials and methods

¢, acuminata and G. kola were obtained from

e market at Ayedun-EKiti, Ondo State “of
Nigeria. The flned mature nuts (without (esta)
were ground in the laboratory before use, ‘Ajj
chemicals used were of analytical grade.

Moisture, ash, ether extract (EE) and crude
fibre (CF) were determined by the methods of
the Association of Official Analytical Chemists
(1990) while nitrogen was determined by the
micro-kjeldahl method described by Pearson
(1976) and the percentage nitrogen was con-
verted to crude protein (CP) by multiplying by
6.25. The crude fibre was determined by the
method of Southgate (1976) and carbohydrate
was obtained by difference.

The minerals were analysed {rom solutions
obtained by first dry-ashing the seeds at 550°C
and dissolving the ash in flasks using distilled
deionised water, Zinc, cobalt, manganese, cal-
tum, iron, magnesium, sodium, potassium,
copper, chromium and lead were determined by
Means of atomic absorption spectrophotometer
(Pye Unicam Sp 9 Cambridge, UK) .while
g osphorus was determined colorimetrically by
thpee(ilhronic 20 (Gallenkamp London, UK) using
1998 %sphovanado molybdate method (AOAC,
‘iCaHy. 5 e data gene_rated were analysed statis-
Wleel & Torrie, 1960).

Mesul and discussion
The prg
Varitd
Table

”.95%

Ximate composition of the samples

“Pending on the sample, as shown in
or the C. 'acuminata the CP was.

*CF was 14.80%, total ash was 3.95%,

\

Cola

Garrinin
/ acuminata knlo
7"1’()"1(-". e
r - S
B S e, “’f’ﬂ" f’-ql) A’p”” .'.""D
Moiﬁlur L TTT—— s
e
Jry matter (DM 339 01e 704 008
Nude proteip (cp 9662 016 9206 003
otal agh =0 1195 0335 027 103
Ether . 395 0u 123 0.25
Cru dc“g;}’““ (EE) 1572 0.69 1893 033
Carbohvdm R 1480 028 1.5 0.1
SO 5020 1.56 60.69  1.36

Means are for ¢
+SD

N uplicate determinations.
= standard deviatjon,

Car!)ohydrate was 50.20% and EE was 15.72%
While the results for G. kola were CP (10.27%).
CF (1.85%), total ash (1.23%), carbohydrate
(60.69%) and EE (18.93%). The dry matter
(DM) for C. acuminata was 96.62% while DM
for G. kola was 92.96%. The percentage of dry
matter usually drops by about 5% during the
first few weeks after harvest and then gradually
rises depending on the conditions of storage
(Van Eijnatten, 1966). Dried kolanuts have been
analysed on various occasions (Table 3).

A look at Tables 2 and 3 will show that

" comparable results were obtained for kolanuts

in the following parameters: carbohydrates,
crude protein, total ash and fibre. The value for
ether extract is substantially different in the two
different tables; this may be due to their
different sources and extraction methods. It
should also be noted that 16% of the dry matter
was left unaccounted for in Table 3.

Table 3. Chemical analyses of kolanuts. Contents
cxpressed in percentage of dry matter

Chevalier & Opeke

Parameter Perrot (1911) (1982)
Cellulose (fibre) - 9.00 8.10
Carbohydrates 3310 52.40
Fats 1.60 1.60
N-containing substances 10.80 11.10

* Tannins 3.90 4.40
Ash 3.50 3.40)
Caffeine i 2.50 3.20
Total 84.40 84,20
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- .on ol Table 2 shows that |y, C.
g0t ad . kola have very low moisiyre
wil

et " il prevent carly spoilage, Itis alsg
L\ll el y

L sine
““":,Jr'ici"”{l” since most sellers sell by volyme
!1;“ i 5(7’ waight. The CP for the lyvo samples
'.,u‘l ot D - same in value. The CF Is relatively
%) (th genminata whereas IS relatively
-“_‘h in Lol Vegetable and fruit fibre haye
Iﬂi in O (10 nave hypocholesterolemic prop-
lo.gﬂ und endran et al, 1979}, hence ¢
tj;icS Scl‘;rly be exploited for this purpose. ¢,
;f!:ﬂ” ;1;1(1 G. kola are high in carbohy-
m-mn,'mﬂc Jrbohydrates are. quick _sources of
jales ~J are also needed in the dl_ct to ensure
o) : jdation of fats (M h.'dl‘lmb' & Rajago-
nm‘;]cnlﬁo- The cther extract in both samples js
o -1981':)5611 and, since it may contain essen-
ltive! (,fdeycy& 1989), it could be ap
i gll.sl ource of such oils m the diet.
Jditiona %ﬂ the physiologically active agents
Jnmm[-l]cd to the identification of alkaloids.
jnk-olanutssidcre d that in fresh kolanuts an
1 is con-omplﬂx occurs as kolatin (a tannin)
unsla??‘f?_‘ne alycosides. This complex oxidises
;mg c; -géoly;?s to form kola-red and free
izﬂcin)c under the influence of enzymes, when
e uts are drying out. I_f these enzymes are
mctivated prior to  drying the sgeds, for
msiance with heat treatment, then this process

pald !

does not occur and the dried seeds are said to

rain their physiological action. It has, how-
wer, been stated that the cafleine occurs partly
fee and partly in the above-mentioned complex
Boelnan, 1940 Chevalier & Perrot, 1911;
Mascre & Paris, 1946). The tannoids (kolatin) is
fplcofi i(olu and it is made up of catechol and
M‘ﬂé “&‘013(1"1‘611.\%@ & Evans, 1983). The caf-
manms‘,.{ ,u 'i\-lr.lnlelhylxunlhmc) content of
kigh, In‘:;eﬁﬁ om 1.50 to 3.20% of the dry
Wy : llion kolangls contain very small
Mimar. . O the alkalojds threobromine (3,

Chylyn - .
gy ly]x‘m'_h'ne) which ranges from 0.02 to

0 'lhm’gg"‘}ll'_“f & Perror, 1911; Paula, {938)

S’ﬁmitany {hf“" 1l 3-dimelhylx;mlhine).

pf",ﬂbuliuu‘)’jLSe alkalojds closely resemble
1;?33“‘ Kanlf:innpcona“[ tOmpounds such as the
d . :

‘Pu:-l. 2 uric acid (Graham,

is .
. > Odour]egg. has a distinctly

‘ lonsc Al the wemperature, PI
ormally encountered in

o ———

o the buyers of both G, actuminate -

b__,__q_\\“

1

. o

able 4, Biologica) effe
Diuretje
Cardiac 1ugele stimulang
Ceptral nerve :
Simooth musg

Stimm)
Elevaleg nl.

le reluxant

Probahly n
—_—

—_— - 0

CLs ol caffeipe {(Graham, 1978,

Us system stimulan,

ales pastric acjq secretion

Ot mulagenic for m

“food proce
significant
and drugs.
sources, caffi
ical effects

number of k
compounds is sma

widely used for

ssing (Graham, 1978). There are no
uses of caffeine other than in food +/

As normally ingested from food
eine produces a variety- of biolog-
that are listed in Table 4. The -
nown effective and safe stimulant |
Il in relation to ‘many well L
known depressant compounds. Thus, caffeine is

its stimulant properties in

L ]

—em e e

v

dietary beverages, in self-medication with over-

the-counter drugs, and in
tion drugs containing a ¢
salicylic acid, phenaceti
Darvon (Graham, 1978). It and related methyl-
xanthines serve a number of specific medicinal
purposcs as listed in Table 5. Definitive tes(s
have shown that caffeine is not adaptive, i.e.
regular  consumption does not diminish its
stimulant effects. However, caffeine-withdrawal

a number of prescrip- -
ombination of acetyl- .
n and caffeine and in

] e s,

headache is well documented. Pouble blind
experiments showed that caffeine was effective :
in preventing attention lapses after the first hour 3

and the effect persisted for 2-3 hours. The a
subjects also felt more alert and physically
active. Performance of physical tasks, partic-
ularly ones involving speed, improved; but
there was no demonstrable effect on objectively
.measured intellectual performance (Stephenson,
1977); Select Committee on GRAS Substances,

——p——— e

premature infants

L]

Table 5. Pharmacological uses of calfeine and related P t
- compounds (Graham, 1978) .'
) I

. - N ‘ ]
Desired action Preferred compound ;
: |

Cerebral stimulation Caffeine B
Coronary dilation Theophylline i
Diuresis * Theobromine s
Respiratory stimulant for Calfeine {
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1976)- High levels of
hecome  LOXic (Graham,

.

rclationship betweer, caffe;

X i Poss;

csis of PcpllC UlCC,?S has (c:):]ng]dbl[ l'\lh()gglf
giimulation Oflgastrlc SeCretion |, ('?bﬂlcd
been shown with S€vera] lmyc e hpg
and with human syp €CLs in gy, lo ay - Ny

A variety of f.ecding Sludieg,
failed to establish g Clear-cy, cauge " |
elationship betweep Caffeine ingeg;
induction or exacerbatjoy, of peptic g ®
Committee on GRAS gy},
It has beeh shownp by Fr _
x. kolanPt consumptiop, 'haemog
sentration m.wgn_len and height n
statistically significant Predictorg of
half-life. Half-life wqq shorter
decreased with an increage in height i, Mmep
was prolonged by kolan COnsumpt;qy,
Nwafor & Ogheneaga (1992) carrieg out
study to determine the nagype of acig secretio;l
effect of G. kola on albipg T3ts. They foypg that
G. kola significantly induceq 83SiC acid gecre.
tion. They therefore sy ggested that Consumptiop,

of large quantities of G. koj, in man may [ead to
stimulation of copious g

aser et g7 (197.6) that

en,
» and

were Zn, Co, Mn, Cu
of Pb is to screen for
Phosphorus was also

and Cr. The determination
environienta] pollution.

determineq Sprecher Von Bernegg (1934) stud-
ied the minera composition of kolanuts and the
EC contents' of the various important
TS are isted in Table 7. Table 6 shou
that the highest minera] concentrations are Na,
4 P in that order in both C. acuminata and
 ¥0la. The metals Mg, Ca and Fe occupy
ivalent pogitions in the two samples. The
e vajues were recorded for Cu in both
"aMples, Co (O.ISmg/kg) is the least in C.
oL Minaiq by Co shares the same position with
k;lh:l * the Jeas (0.33 mg/kg) concentrated in G.
o, ' Was not detected in either sgmple. Ona
"Darau\,e basis C. acuminata is a betlcr_
N:r " for the following elements: Zn, Ca, Mg,

Soy » Fe-ang P whereas G. kola is a better
ICe for 0 and Mp,

IObin con- -
Inep Were.

annosilinn (mypskp

an il )
: Ol 8) ol Caty aACHINNtg
\‘%\

P Garcinia
rameqe, “Ctiminat koler
Mine —
(ine rai) Meay £5D Mean  25h
;\‘“ﬂ_“\ \ Mean +SD
n \—“‘* ————— — i
Co 060 045 043 003
Mn 015 0o 033 0m
Ca 0.50 0.02 0.67 0.01
Mg 357 02 262 001
Ne 1468 016 553 021
K 20250 '35 6750 032
Fo 187.00 0.07 21.60 0.04
Cr 2.50 0.01 1.56 0.i0
cu bl -~ NG B
By 033 ogo 033 00
p ) 266 020 233 0.10
153.00 1.53 31.67 .22

Means are f,, duplicate determinations,
+8D = standard deviation,

D= ot detected, ' -

Both Ca anqg Mg are chiefly found in the

skeleton. In addition (o jts structural role, Mg
also activa(es enzymatic processes. Na and K
-control watey equilibrium Jevels in body lissues
and are alsg involved in the transport of some
non-electrolyics, Fe is an essential component
In the transfer of OXygen (a component of
Cytochromes) and ig the element most closely
associated ‘with anaemia. Cu, Co, Zn and Mn
have been associated with €nzyme systems,

particularly oxidation processes./ Co is present
in vitamin B12 while C; plays an‘important part
in carbohydrate metabolism, together with insy-
line (Crosby, 1977). Manganesc aclivates
€nzymes involved in the transfer of phosphate
and hydroxy] groups as well as some dehy-
dfogenation reactions.

Results in Table 6 show a

favourable compar-
ison with those ip Table

7 on the basis of

Table 7. Mineral conlent of kolanuts in percentages of
dry matter (Sprecher Von Bemegg, 1934)

Parameter ) Congo Guinea Nigeria
N 1.31 2.09 1.32
P 0.15 0.20 0.10
K 0.92 1.47 1.01
Ca 0.09 .08 0.07
Mg 0.20 027 .24
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it of the  essential
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Minery)y hin

Nutrient ¢4

. mpestion of mango (edible portron)
and . (Ware Merni, 1unyy and puavi (Wenkam & Miller,

s Ve as -'llll.“finn‘\l y ((llll(l 1964 V‘\hn'\‘x-r 10

m Jqore S ble ¢ | A SOlreeq of e "

e, Table 60 whey el he dgite o

halie ‘ . e ni ' '

Hl[lll‘ ln“‘nl nr IHIHL‘I'HIR ( lﬂ'\h‘ H \I”\iv (‘rH'y ’l”nmllr! A,Ilﬂlfﬂ fiuavil

Uit > E S that , =
'i““mn"“"" “f“l (' "'fh_' tOUld sepy 8 good  Warey (o ; #4.35

b ementary SOUrces for gy, USSenty) mi\nv.«. Proteiy (';,), n‘|’.; 0.2
"“mtht‘ dict. In village anlnunllius, Mangoeg  Fot ey i i

;1l.~l sudvas are eaten Im‘nll.\r A8 freg f‘lllill Totaj Carhahydrate () 168 14.79 ’
AU < (e "1,.,‘:‘ ~ \ ‘ihre 38 B
Jln'mulh‘\ul = ’:l;l“llht \::‘:Uln' -L('""p‘”lhnns of AsluL(L;!) ::‘: ?’4” i

¢ and > analyyie: . & 8 ’ '

E|‘-1l‘|f'“ 2, 0 avas (Tl Il ‘) l(!C.ll resulig for (-nlcium (my) [0 14.6 4
'n.mcs and guavas (Table J) show that ¢ Phosphonyg hng) 3 15.5 r~
md 5!‘“”” and G. kolu are betey SOUrCey ()i' ron (ing) 0.4 029 "
o h-_” fai, fibre, total ayl, and Ci\lllully(il-\[L iunlium(mg) 7 ND
oletdly i ale Olasyg \

M“; mangoes and guavas but thy, botl Mangoeg (g = e
o I SOUrcee (f o T T——
U4 cuavas are better sources of supplcmcmary ND = ot determing
m.luc} Phosphor‘us, 1Iron, calcium and POlassiyy ermined,
;‘.“\'C'\‘cr’ many mangoes  apg Buavas gre

) ough spoilage and ey harvee(in.. « _
wasle ll:to\t::l:lcrel adcgualc n'lark)éli]:;v;;:ng o 'Chohneswmsc* 10 suppress cellular oxidation-
condilions WAL ] . ST PIo- redyeyi aclione b - 5
cone o facilities are not available (Food and ~H1On reactions, and (o inhibit protein syn
cessing Organization of the United Nay; thesis (Waldron & Stofen, 1974). Efforts should

S (e 19 ")
A‘*"numurec11{1:e)/ are usually availabj, d:lons’ therefore be more seriously pursued by the

C - '. B L " Ry M f v

1990). hcnb q Only for  Federy) Environmental - Protection Agency
a short period. f Pb in C o . (FEPA) 10 reduce or compl

The quanuity o 1n - acumingq 15

etely eliminate Pb in

266mgfke While it is 2.33me/kg iy 5 o damaging to human

The Pb concentration 'loo_ks high
samples and 1t is an indication of ap
pollution in Nigeria (Momb‘?shora ¢
The source of this problem is the
aasoline and Nigeria is still one of the countries
Esina high levels of tetracthy| lead ag an anti.
knock agent in- gasoline (Osibanjo & AJayl,  extract, The
1980). Pb is known to inhibit active transport  fooq Products containing 0.50 ang 4.00% essen-
mechanisms involving adenosine triphosphate tial  or non-essentiay ol 0% esen-
(ATP), to depress the activity of (he enzyme  0.40-5.00% freshly stabiliseqd kolanut exiract

(which containg 2.00-15.00% calfeine) which
can be in the form of g

Our environmen since it is
_ »physiological processes.
In the (wo

onset of Pp . )
tal,1983). The potentia] tommercial uses of kola
¢ of leadeq :

flon-essential) and 2 fresh stabilised kolanut

Propused composition afforded

Table 8. Daj)

yrups, pellets or powders

Y requirement (mineral) adults (Bogerter  4nd can be added to soda water, soluble collee
al. 1973) _ " powders ete. | : " 5
P R - Two condensed proanthocyaniding have beey . * "
Nume of mineraf Amount isolated {rom the. fresh fruit of C. acuminaia. &
e — T Condensed proanthocyaniding  are colourless &
E | 08g substances consisting of two C,s units which on
Cy 238 - warming with mineral acid are split into an
M ; 8§2§ anthocyanidin and another Mavonoid (Karl &
iy 254 Klans, 1965) |
/i [1.2mg Many plants produce substances {0 dis-
Cy 6.23mg courage insects from feeding on them: (hese
Mo 2mg include toxins and bitler-tasting  substances,
My ‘ 0.102 mg

B 6.79 Nathanson (1984) found that lea leaves and
J9mg N
\ coffee grounds

incorporated in the food of
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I , homworm larvae inhibjieq their foeq.
Iohgccld caused hypemcllvuy, tremors

Lo ™ rowth. Nathanson (1984) foung that
qunt methylxanthines: (obtaineq from 'Scc(‘iq
pur licﬂ ves of tea, coffee, Cocoa apg kola‘)
and od similar effects. In vertebrago anima|g
S"O‘\f‘]xanlllilles are known to inhjpj Phos;)h(')_'

ase (PDE) enzymes, which

“ital cyclic Audt.:n_o_sme MOonophospha(e

in athway by mhibiting the breakdown of

(M ) {i’ 1p. Nathanson (1984

yIxanthines (wWhich may b

€ obtained from
b s, ) or other PDE inhibigrg coort
f LCH . R

r M uses in pest control as Synergists.
fin _ '

eyell

| meth

C 0ndusion

he findings of this study suggest (hat both C.
;cuminata and G. ko{a have comparable nutri-
jonally valuable . minerals. Thejr Proximate
compositions have better valueg when com-

are involye .

) suggesis that .

I pollution,
T values (2.33-2.66 mg/kg)
1Y consumey and the (olerance level

43 mg/day) (WHO, 1974) cannot be
. rltiznsu_mcrs since consumption is
& The high crude fipre concentration
© dcuminayg could be advantageOUS
esterolemic prop-

ecretion has been
Samples and since this might

on of gagtri .
Teported for poyh o8

liCrease the j

E kola POssesses many properties common to
olanuts ip terms of traditional use, taste and

cOmponents. It can be sti]] further exploited for
more useful applications,

_—
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