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. .  . 
Abstract: Thbnptnt~onal nnd antinuuitionnl profiles of raw avocado seeds 
soaked and boiled foi 10: 15. zdand 20 min were invest~pted. Wirh increasing 
boding times. the ash, crude protein, ether extmcl, crude fibre. carbohydrate 
and gross energy decreased. However, crude protein, ether extract, crude fibre 
and gmss-energy increase in soaked seeds. The amino acid content of the 
avocado seeds increased with the. boiling process, as the seeds boiled for 
2.5 min had high levels of methionim (6.58/100g pmtein), lysine (5.901100 g 
protein) and byptophatl. (3,00/100g protein). The viramin content of Ihc 
raw avocado sads were: 207.02 pgl100 g for vitamin A, 14.63 d l 0 0  g for 
vitamin C and 0.65 pg/100 g for'vitamin E and boiling for LO min decreased 
ihese values to 186.63.9.42 and 0.61 &g, respectively. Boiling for 10-25 min 
also dcereased the calcium, potassium, phosphorus and iron levels of the 
avocado seeds. Wile tbt raw avocado seeds had tannin (11.291100g). phytic 
acid (1287/1W g), alkaloid (2.05/100 g). saponin (0.921100 g) and oxalate 
(4.071100 g). W i g  for 25 min and soaking for 24 h effectivdy nduetd the 
arilinuhitiodd f a c ~  without any Bdvme e f b t  on the nutritional quality. 

1 Introduction 

In many developing countries, malnutrition. is a problem (Egounlety et al., 2002). 
Giseases associd with nutritiot, like obesity, diabetes, cancers and coronary heart 
dkases, are of public health concern worldwide (World Bank. 1994). In view of the 
consequences of food insecurity in several developing countries, the importance of fruits, 
nuts and vegetables in human nutrition as sources of vitamins, minerals and dietary fibre 
(Craig and Beck, 1999; Wargovich, 2000) cannot be overemphasised. Reduced forms of 
canczr, heart disease, stroke and other chronic diseases have been ass~ciated with the 
daily consumptic;! of fruits, EGIS and vegetables (Prior and Cao, 2000; Goldberg, 2003). 
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Avocado (PCIXLI c~~t re~ic~r ta  bfill). is one of  he fruits  hat are mosr commonly grown 
\vorliiw!dz and belangs to the Launce;le family (FAO, 1992). A ~ c a J o  fivit is used as 
food. mdkiae  and a 90UrL'e of highqua& oil llnj a!= h a  numerous industrial uses 
(FAO. 1992 BeFgh, 1992) C0mpwed.to other fruits, av0c?dp5 are very rich in prorein. 
potassium, magneslurn. fdic acid, ribohavin, niacin, calcium, thiamine and'vitnruin E . 
(FAO. 19861. 

Whn$.thPre are reports in (he frterhture on the nutrrtional properties of avocado pulp 
'(CSIR 198% Swisher, 1938). the is paucity of data on avocado seeds because they are 
discarded after the pulp of the fruit has been consumed Therefore. this work ~arried 
out to hightight the nufiitional sums of avocado seeds and the processin_e methods that 
can reduce aqtinudtional factors like tannins in avocados. 

. . 

. 2  Materials and methods 

Mature avoutdo fruits were purchased from the Qje msrke& Ibad.an, yigeda. The pulp of 
each fruit was sliced and the seeds \vece removed. Seeds of uniform size were rartdomly 
.picked and used for analysis.. 

. . 
The 'seeds'were ~nanually chopped after the raw seed samples were prepared. Pw of - 
the chopped raw seeds waS groundund and used for m(listure content determination. The 
remaining part was oven-dried at 609C for 10 h and milled in a laboratory-type hammer 
mill with n 0.25 mm mesh screen into a f i  powder. Thc obtained milled samples were 
sealed in polyeth~lene bags and &xed at 4% until needed 

2.1.1 Boiled sd.smpXes 

The eboppd seeds were placed in water for 10.15.20 and 25 min. c&&~veIy. 
Part of boiled seed sam@es was m n d  aud used to determine the moism content 
whih thc rest were drained, dried at 69°C For I0.b and milled in a laboratory hammer 
mill~wlth a 0.25 mm mesh wreeb into a fine powder. The obtained mill&j.'smples' 
were sealed in potynhylene.bags and stored at 4OC until needed. The bciled water was 
alsotested 

2.1.2 Water-soaked seed sony,h, 

The chopped seeds were mked in water for 24 h with frequent stirring. At 't+ eendVof 
that period, the weds were drained. Part of the soaked seeds was ground and used for 
moisture cmte~t detwmimfi~ while the remaining part was ovendried at w, for 10 h 
The Qied seeds were ground in a ham~ler mill with a 0.25 nun mesh sieve. The milled 
samples were sealed insic)e polyethylene bags and storcd at 4OC until needed. The soaked 
water was also tested. 

The samples were coded as follov~s: 
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TI-rawseed 

T2 - xed bo~lrd for 1U min 

T; - ked boiled for I5 mi? 

T, aed boiled for 20 mili ' 

Ti - seed boiled For 25 min 

- T* - soaked seed 

3 Chemical analyses 

The following weF wlysed: 

proximak composition (AOAC, 1S)90) 

tryptophan (Spies and Chambers, 1449) 

methionine (Lunder, 1973) 

' ly$ne (~ambukthm el al., 1983) - ' .  
* minerd (AOAC, 1984; Bonir~ei a?.. 1990) 

vitamins (Morrison, 1975; AOAC, 1984) 

alkaloid (Heruy. 1973) 

tannin (Griftiths and Jones, 1977) 

phytic acid (&ji and W&k. 1977) 

spooin (Maldar and Beckere 1996) 

oxalate (hi and F r a W ,  1987). 

4 Statihcal analysis 

The data obtsined were subjected a Analysis of Variance (ANOVA) tq check for 
signiflcann differems and the Least SiRnificant Difference (LSD) test was wed to 
determiae which ~i4mpk differed significantly from the oh&>. 

The effect of processing methods on the proximate composition of the avocado seeds are 
shown in Table 1. While the moisture content of the raw seeds was 73.69%, that of the 
soaked seeds was 83.73%. Boiling and soaking the seeds in water migb have softened 
the cell tissues, tkcreby .increasing the water-absorbing and water-retenri~n capacities of 
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the seeds due to the increased ptnneabfiity of tfie cell w m b m  lo water. Ravindr3n and 
31irrak3nds;lll 119%) also reported incre~cs.in the nloisture content of mango seed kernels 
durins hoili'ng and-soakil~. TIE moisture and dry matter levds of my ffoodmaterial is a 
nreasure of its longevity or life span. %hi& moisture content and low dry matter o f  the 
avacado seed samiles were within the rrrftge af 150%-80%. which is expected for fruits 
and seeds (Abninwor and Arachie. $002). 

Table 1 Ef!ect of processing me~hods on proxmte composition (on drr!. nnlnlrer bas~bl of 
? ' ~ ~ S ~ U . ~ I ~ ~ C ~ E B I ~  weds 

I'kJ 
. a n i s &  .8rni%uo! 19zria.n~ z.zsfkn@( 23 Www 3nnLnol 1.1 3 ( , I f ~ r n  ZY .*;:U 11 .QI% N, 
ITJ ' . 

Notes: Mwris for each ambute follo\ked by t k  m e  letter are nor significantly' 
different @ e 0.05) by kasr significant differewe test (LSD]. 

-*staradrd-ofthenrcari ' 

" Calculated by diffemrmz 

The conteat of the raw seeds,. which was 5.21%. is more than the values'd 126% 
Bnd 1.72% for Africen peais, D O E M S  &is'and mango seed kernels, respectively 
(Morton, 198J; Obasi'and Okolic, 1993). The R& content of taw avocado seeds is an 
indication that the d s  can be a p a l  s o w e  of minaals impottant in many of the 
bjodwmical mctiotls and rnetabo1'ic'procesaes in the body. However, reductions in the 
ash contents of boiled and s&ed geed samples (due mainly to the leaching of soluble 
inorganic' salts. infa-processing,wa) is not unusual, as similar decreases in the ksh 
content of processed mangod'seeA, kernels' has been reported by Ravindmn and 
Sivakanmm (1996). l'k crude protein axtent of raw avocado seeds was found to be 
6.34% and this is in apeemgxrtgxrt with ttrc obm&ns  of Morton (1987) who noted that 
the crude pratein of avocado ~d is higher thrtn the pulp. 

The ether extract conttniof the raw avocado seeds (16.81%) is witbin the &ge of 
159b-20.M Rpoaed by Bare ct dm (2001). hut higher then that of pulp (Morton, 1987) 
aad Afriup narive pear seeds (Obasi and Okolie, 1993). Tha hi& ether e x m  content o f  
avocado seeds, which is more pronounced boiling and soaking, is i d h i v e  of b e  

. fact that the see& are rich i~ oil and untain essential fatty acids, which make theEn a 
good source of vegetable oil for nutritional and industrial purposes. Similarly, the high 
ether extraet of the seecis makes it a good source of oibsolubk vitamins such as vitamins 
A, D. E and K. Raw avocado sewls have a fibre content of 3.97%, which is tower 
than that of the Dacryodes edulis seed Q7.3%) (Mortm, 1987). but higher than tnat of 
mango seed kernels (1.17%-25346) (Arogh, 1B7; Ravidran and Sivakanesan, 1996) 
After soaking, Le fibre content of the maw avocado seeds increased ro 13.76% (Table I ) ,  
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lhus. soaked avocado scds may he a good source of dietary fibre for rhz prevenfion 
of nutrition-relaled riiiases. The gross energ! of focd is the quanh1y of ezrgy as 
heat eneqy resulrins from the complete .oxidation of a known weight of bql. The 
gross energy valua of mt ra\v and processed avocado seed s m p l h  =-re between 
4.49+.01 Kcdl00 g and this m y  indicate the presence of soluble sugm, -Thus, 
avocado seeds can beexploited in feed fo~mulations as a good source of low energy for 
ruminants @nujiug& and Agbi.de. 2Qaa). 

Avocado seeds contain some amounts o f  ess~nt~al aniino acids like lysine, methionine 
and tryptophan (Figure 1). but thew leitels are lower than those OF mapgo seed kernels 
( D h i p  and Kapom. 1985). However. avocado seeds can be-a good source of essential 
sulphur-containing amino acids. which is limited in some cereals and legumes. 

Fiure 1 The effect ofprocaringon the amino acid composition of avocado seeds 

- 
3 8 
F 7 
2 6 
5 5 
5 4 o Lysine 
P 3 
3 2 
8 1 

3 0  
~ a w s k d  Bdad Based Wed Boiled Soaked 

- seed seed seed .seed seed 
(l(h*r) (15msls) *ins) (mi) 

Samplas 

5.3 Vitamin content qfavocado seeds 

Mort00 (1987) reported that Pvocado pulp has vitamin levels of 4.5-21.3 mgllOO g and i s  
this saidy, the vitami0 C oftheseais was found to be 14.53 mgllOO g. AscMbic acid is a 
water-duMe and heat-Wk etamiu Dnring the boiling and soaking of the seedst 
vitamin C losses were khweea 38867% arid 818, reqeztively. *tamin C losses are 
mostly due to themral destnrtiw, oxidation and leaching into p & g  *water (Fellows. 
MOO). The high intake of viW C from food has, however, been shown to raise 
serum HDL cholesterol aad lowa senun nigtyceride concentration (Nets et ai., 1996). 
Wow-, with a low level of vitamin C, avocado seeds have higher cyntmtions  
of vitamin A ~ a t m c  equivalent) of between 173.08 to 207 pg/100 g and vitamin E 
of between' 0.61 to 0.6!5mgJlOOg ( F i  2). Antioxidants such as ascorbic acid, 
carotenoids and tocopherol have been associated with the prevention of nutritionally 
associated diseases such ss cancer, coronary heart disease and obesity (Jarauri et 01.. 
19%). Vitamins A and E, wbieh are gd-soluble vitamins, are present mostly within the 
dry matter of the seeds and were not leached into the processing wnter. While the 
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antioxidant capacity'of fruits and vegetables mv \,ay fPrior and ca0.2lWX); #nit. 10021. 
it w berter to consume n variety of cornrnodi~irs r a h  Ihan Limit cOnsumption to sollle 

w -  .h comm&tirs tvrtl? a very high antioxidant cnpacity. 

Figure 2 Thebffect of pnoecssin&~n the ~ h n i ~ r h m n t  of auocado seeds. 

Raw seed '~oited web Baled Bdkd Smked 
s - 4  seed seed seed &eed 

(1qniW (IWf=) (-w (2-1 
Samples , I 

5.4 . Mineral . content qfnvocodb seeds 

The avocado samples (T, to Ts) bave modwstely high values of calcium, potassium 
and swum, but low values of phosphorus and iron (Fiqure 3). The mineral content 
of avocado seeds is, however, higk than hat of msnp seeds (Monon; 1987). The 
antinutrients in the RBple 2;) con affect the availability of minerals, for example, 
pliytio acid, which, is 8he principal form of pIw@hm in many seeds, &elates 
divalent m i n d s  sllfh.as b, mapsiurn and calcium and renders these minerals 

. biologically 'unavailable. 

Flgure 3 Thk effect of p d n g  cn the m ~ d  content of avocado seeds 

0 Sodim 

f 

Samples 
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Table 1 Effec? oP procsssing on a1111-nulrilional factors (%I00 g on dry maller b w r )  in 
Persaa orrfericflrl~ seeds 

Naes: Means for each attribute followed by the same lerter arerrot significmtly 
di f fe~nl  @ < 0.05) by least significant difference test GD). 
f Standard enor 06 the mew, 

Avocado mw seeds have some antinutritional factors which, when nor removed by 
-adeguate processing rnechods, can constiute a potential -problem in the use of seeds 
for animal and human nukition. With boiling and soaking, however, the antinutritional 
fa&m in the seeds were reduced (Table 2). With an Initial level of 2.05/100 g of 
alkaloid, boiling the raw seeds for 25-min and waking pmduced 79.5% and 84.4% 
rductions of slkal6ids. respectively. The pemntage reductions in tannin, phytic acid 
nnd saponin after boiling the seeds for 25 rnin werc76%, 53.5% md.21.%, respectively, 
and with soaking, the reductions were 68%. 58.9% and 48%,~respectiveiy. Udensi et al. 
(2005) repotted that boiling for 30 produced 32% and 40% reductions of tannins and 
phytic acid in Mucuna siwnie (velvet beans). Sormking the seeds for 2 h and cooki,ng them 
id boiling water, Fasoyiro et al. 12005) reported reductions of 32.6% and 52%-in the 
tamin and phytate of Cajunus eajan (pigeon peas). 

As the values of vitamins A, C and E and some minerals (calcium, potassium, 
pbphoms and iron) of avocado seeds are close to those of the pulp (CSIR, 1988), 
with improved processing mil breeding methods, it may be possible to produce in 
the fuhtre avocado seeds wih irnpmved nutritional content and reduced kvels of 
antinutlitional factors. 
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