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ABSTRACT

Research has been on-going on many plant materedpecially those discarded as waste, to explairth
nutritional and antinutritional properties. This & a result of the United Nations’ millennium depenent goal to
eradicate extreme poverty and hunger. Avocado @Resasnericana Mill) seeds are often discarded afikimg the
pulp of the fruit. This study is aimed at evalugtthe effect of processing methods (soaking anthgdor various
periods) on the nutritive values and antinutritidfactors of Persea americana seed as a step tosvastablishing
purposeful utilization of the seed. The processedcado seeds were evaluated for proximate, mineral,
antinutritional factors, and vitamin compositiorRaw avocado seed had the lowest moisture cont@®9%)
while the soaked seeds had the highest moisturéempri80.73%). Analysis of variance (ANOVA) showed
significant differences (p < 0.05) in moisture, deuprotein, crude fat, ash contents, crude fib@bohydrate,
vitamins C and E and mineral contents at differprdcessing methods. Boiling of the seeds for 15ar@d 25
minutes reduced the vitamin A content of the sgetbbbo, 13% and 15% as compared with the raw se®alsking

of seeds only reduced vitamin A content by 3%.d&hes high percentage reduction of vitamin C cant@i%) in
seeds soaked in water as compared with raw seextseRtage reduction of vitamin E contents rangetivben
4.0% - 7.0%. The raw seeds had the highest confesudium, calcium and potassium. Soaking reduicedannin,
phytic acid, alkaloid, saponin and oxalate conteotshe seeds by 65%, 58%, 64%, 48% and 49% rdasphct
Boiling for 25 minutes also reduced the tannin, tghgcid, alkaloid, saponin and oxalate contents7®®s, 53%,
79%, 21% and 32% respectively. In general, soaking boiling of the avocado seeds reduced the atnifiounal
factors to a large extent.

Keywords: Lauraceae, antinutritional factors, pear, wastexipnate analysis, soaking, boiling

INTRODUCTION

Persea americanMill, commonly known as avocado pear, is an evergrigee belonging to the family Lauraceae.
It is a tropical tree native to Mexico, Central Aiea and South America but it is now grown worldevifAdodo,
1995). Persea americanas high in antioxidants, vitamins (e.g. resveratamd vitamin D), heart-friendly
monounsaturated fatty acids, fibre and potassiuith, variable data suggesting a role in anticanasti-infection,
anti-inflammatory, and life-prolonging effects (Astet al, 2009; Kim and Uhl, 2011). Avocado fruit has a
multipurpose value as food, medicine, source offi laigality oil and numerous industrial uses (Huni®¥87, Bergh,
1992). The edible fleshy part of avocado is amotigstmost nutritious of all salad fruits. It is wed as a salad
vegetable. It can also be eaten raw or on breadatils. When seasoned, the flesh is also used aandwich
filling (Morton, 1987). The young leaves Bfersea americanare used for hair treatment (Verheij and Coronel,
1992).
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Persea american&ave been applied ethnomedically, most especiallyoime African countries. It is believed to
possess aphrodisiac properties (Ashal, 2009). The skin of the fruit is employed as amifuge and remedy for
dysentery. The aqueous extract from the leaveas@é to correct hypertension and irregular heat g@dugbemi,
2006) and the leaves, roasted and ground seedssedgefor diarrhea and dysentery. Avocado seedaodisised in
healing skin eruptions (Swisher, 1988). The edildsh is low in sugar content and thus serves hga energy
source for diabetics.

One of the millennium development goals initiatgdthe United Nations in 2000 is to eradicate ex&rguoverty
and hunger. Thus, research has been on-going ol plant materials, especially those discarded asteydo
exploit their nutritional and antinutritional prapies. Persea americanaeeds is often discarded after taking the
pulp of the fruit. Research has shown that the adocseed is a good source of carbohydrate, prdégiand some
mineral elements such as calcium, phosphorus, giatasand magnesium as well as high concentration of
antinutritional factors such as phytate, oxalatd apanogenic glycosides making the seed to appet@ninally
toxic (Nwaoguet al, 2008). This study is, therefore, aimed at eualgathe effect of processing methods (soaking
and boiling) on the nutritive values and antinidnil factors ofPersea americanaseed as a step towards
establishing purposeful utilization of the seed.

MATERIALS AND METHODS

2.1 Materials

Mature avocado fruits were purchased from Oje ntamkdbadan East Local Government Area of Oyo State
Nigeria and authenticated by at .A.R.&T., Moor ®&gion, Ibadan. The seeds of the fruits were readand those
of uniform size were randomly picked. All reagensed were of analytical grade.

2.2 Preparation of plant materials

The seeds oPersea americanavere manually chopped and aliquots was ground aed fior moisture content
determination. The chopped seeds were also subljeztvo processing methods: boiling and soakiry. doiling,
the chopped seeds were boiled at 200for 10, 15, 20 and 25 minutes respectively. Adiguwere ground for
moisture content determination. For soaking, theppled seeds were soaked in water for 24 hoursosithsional
stirring. Aliquots were ground for moisture contetgtermination. All samples (raw, boiled and sodkedre
drained, oven-dried at 6 for 10 hours and milled in a laboratory type haanmill with a mesh screen size of
0.25 mm into fine powder. The powder (which serasdhe control) was sealed in polythene bag amddtat 4°C
until needed for analysis. The waters used foritmpihnd soaking were also analyzed respectively.

2.3Proximate analysis
The seed samples were analyzed for moisture, pagerash, crude protein (micro-Kjeldhal methodyder fat
(ether extract), crude fibre, total carbohydraté gross energy according to AOAC (1990).

2.4 Determination of mineral contents

Potassium and sodium were estimating using a neabifiethod of Boniret al, (1990). The samples were digested
with perchloric acid and nitric acid and analyzeithwdigital flame photometer (spectronic 20). PHuspis was
determined by vanado-molybdate colorimetric meth@dlcium and iron content was achieved with Atomic
Absorption Spectrometry (Buck Scientific, Norwalk).

2.5Determination of vitamins
Vitamin A (B-caroteng;) and vitamin E (tocopherol) contents were deteeatiaccording to AOAC (1984). Vitamin
C (ascorbic acid) content was determining accortbripe method of Barrast al. (2007).

2.6 Determination of antinutrients

Oxalate content was determined by a modified metifddbert and Franceschi (1987). Briefly, 1 g bétsample
was weighed into a 250 ml conical flask, soakeddfA ml distilled water and allow to stand for 3 guollowed
by filtration through a double layer of filter pap@ébsorbance was determined spectrophotometrical§20 nm.
The oxalate concentration was extrapolated frortaadsird curve. Phytate content was estimated byittlagion
method of Sudarmadji and Markakis (1977). Tannintent was determined by the spectrophotometric ooeti
Griffiths and Jones (1977). Saponin content wagrd@hed by the method of Makkar and Becker (1996) a
alkaloid content was estimated by the distillationl tritrimetric method of Henry (1973).
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2.7 Statistical analysis

The results obtained were expressed as mean zasthador of mean (SEM) and subjected to one-wayars of
variance (ANOVA). Least significance differencettess used to determine the significant differebetveen the
samples.

RESULTS AND DISCUSSION

The proximate composition of avocado seed subjettiesoaking and boiling is as presented in Tabl&kdw
avocado seed had the lowest moisture content (¥3.6¢hile the soaked seeds had the highest moistmeent
(80.73%). Analysis of variance (ANOVA) showed sfigant difference in moisture content of the seec (0.05),
the moisture content values of seeds boiled fomirftutes and 20 minutes were the same but signtficdifferent
(p < 0.05) from the seeds boiled for 10 minutesp2@utes and the raw seed likewise the valuesedséoiled for
25 minutes and soaked seeds were in close rangdheredwas no significant difference (p > 0.05Wastn them.

Table 1: Effect of processing methods on the proxiate composition (on dry matter basis) oP. americana seeds

Ether Gross
Sample Moisture Dry Matter Ash (%) Crude Extract Crude **Carbohydrate Energy
Treatments (%) (%) Protein (%) (crude fat) Fibre (%) (%) (Kcal/200
(%) )]
T1 73.69+0.02 26.3G:0.03 5.21+0.03 6.34+0.34 16.81+0.02 3.97+0.01 67.68:0.31 4.46+0.18
T, 74.2%+0.05 25.7%0.05 4.68+0.01 15.58+0.18 28.96+0.03 3.28+0.02 47.58+0.23 5.48&0.09
Ts 76.79+0.01 23.28+0.01 3.77+0.01 15.28+0.18 28.74:0.01 2.95+0.01 49.32+0.17 5.3640.09
Ts 77.38+0.15 22.65:0.15 3.38:0.02 14.9Y+0.09 28.6%0.00  2.16+0.01 50.8%+0.09 5.1540.09
Ts 78.75+0.75 21.250.75 2.62+0.01 14.4%+0.09 28.62+0.01 1.580.02 52.75:0.09 4.94+0.10
Te 80.73+0.01 19.2%0.01  2.25+:0.05 23.5%:0.09 30.88:0.01 13.76:0.02 29.66:0.11 6.01+0.09

Results are presented as mean + standard errorezfrm
Means for each attribute followed by the same lette not significantly different (p>0.05) by leasgnificant different test (LSD)
" Calculated by difference
T:: Raw seeds, ;T Seeds boiled for 10 minutes; Beeds boiled for 15 minutes; Beeds boiled for 20 minutes; $eeds boiled for 25 minutes,
Te: Soaked seeds.

Table 2: Effect of processing on vitamin compositio (dry matter basis) of Persea seeds

Vitamin A Loss VitaminC Loss VitaminE Loss

Sample treatment 1 5/100) (%)  (mg/100g) (%) (mg/l00g) (%)

T: 207.09+3.40 - 14.6%0.21 0.65+0.00

T, 186.6343.39 10.0 9.1%0.22 38.0 0.6%001 7.0
Ts 173.08+3.39 16.0 7.08022 520 0.6*0.00 7.0
Ts 179.8%+3.38 13.0 6.1%0.21 58.0 0.630.00 4.0
Ts 176.46'+3.40 150 4.880.22 67.0 0.630.00 4.0
Te 200.2343.40 3.0 2.7&0.22 81.0 063001 4.0

Results are presented as mean + standard errorezm
Means in the same column followed by the same Battenot significantly different (p > 0.05).

Table 3: Vitamin content in processing water oPersea americana seeds

Vitamin A Vitamin C Vitamin E

Sample treatment 100 miy  (g/100 ml)  (mg/100 mi)

Soaked water 4.080.21

Boiled water (10 mins) - 0.360.02 -
Boiled water (15 mins) - 0.460.02 -
Boiled water (20 mins) - 1.060.02 -
Boiled water (25 mins) - 1.490.22 -

- No trace

Table 4: Antinutritional factors (g/100 g on dry matter basis) in Persea americana seeds

Trigtrpn F:elﬁts Alkaloid IZ,;)S)S Tannin IZ,;)S)S Phytic acid IZ,;)S)S Saponin IE;SS Oxalate IZ,;)S)S
T, 2.05+0.04 - 11.28+0.11 - 12.8%0.02 - 0.92+0.00 - 4.070.00 -
T, 1.61°40.03 21.0 8.4%0.11 250 11.3%0.02 11.0 0.840.00 9.0 3.8&0.02 5.0
Ts 1.33+0.05 350 7.8%0.00 30.0 9.540.03 250 0.880.00 12.0 3.5%0.01 12.0
T, 1.08+0.05 45.0 5.3%0.11 51.0 7.1940.02 440 0.780.01 140 3.1%0.05 26.0
Ts 0.47+0.05 79.0 2.740.11 75.0 5990.02 53.0 0.720.00 21.0 2.7%0.00 32.0
Te 0.37+0.05 640 368011 65.0 529002 580 048001 480 2.090.01 49.0

-: No trace
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Figure 1: Effect of processing on mineral compositin (mg/100 g on dry matter basis) oPersea americana seeds

Analysis of variance (ANOVA) showed significant féifence (p < 0.05) in crude protein values. Theas also
significant differences (p < 0.05) obtained for dgufat, ash contents, crude fibre, and carbohydratgents at
different processing methods. The protein contehtee samples boiled for 10, 15, 20 and 25 minutere in close
range irrespective of the boiling time. The criatevalue obtained for seeds boiled for 15 and #tutes were not
significantly different from each other but wergrsficantly different from the values obtained famw seeds, seeds
boiled for 10 minutes and 25 minutes and soakedssé&here was no significant difference (p > 0i@5he gross
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energy values of seeds boiled for 10, 15, 20 anchidbites, but they were significantly differentindhe raw seeds
and soaked seeds.

The result of vitamin contents on the various psseedPersea americanaeeds is as shown in table 2. The raw
seeds had the highest vitamins A, C and E contd@iste was no significant difference (p > 0.05)itmamin A
contents of all the samples. However, boiling & #eeds for 15, 20 and 25 minutes reduced the initAncontent
of the seed by 16%, 13% and 15% as compared wéthailv seed value. Soaking of seeds only reducadirntA
content by 3%. There was high significant differetic the vitamin C content of the seeds when stixjeto the
different processing methods. There was high péagenreduction of vitamin C content (81%) in sesolzked in
water for 24 hours as compared with raw seeds dod @ercentage reduction was observed in seedscdofur 10
minutes (38%). There was significant differencevitamin E content of all processed seeds. Vitamicoktents of
seeds boiled for 20 and 25 minutes and soaked sesm@snot significantly different from one anotl{pr> 0.05).
Moreover, percentage reduction of vitamin E corstemas low, ranging between 4.0% - 7.0%. The wated for
processing the seeds showed no significant valtibstb vitamins A and E. the was significant amoofhtitamin
C present in the water used for boiling and soakivmrado’s seeds as presented in table 3.

The result of the mineral composition of procesBedsea americanageeds is presented in Figure 1. Analysis of
variance revealed a significant difference in thireral contents of the seeds when subjected terdift processing
methods. The raw seeds (control) had the highegenbof sodium, calcium and potassium.

The result of antinutritional factors (alkaloidntan, phytic acid, saponin and oxalate) on the @seed seeds 6.

americanais presented Table 4 while the result of antiniginal factors in the processing waterRofamericanaare

as presented in Figure 3. Soaking and boilinghefdvocado seeds reduced the antinutritional fadtor large
extent. Water used in processing the soaked seatthh highest contents of alkaloid, tannin, phgticl, saponin
and oxalate. The water used in processing the deieds (for 10 minutes) had the least values tirfiiritional

factors’ contents.

The high moisture content values observed in tlakestb and boiled seeds as compared with the rawlsamight
be due to soaking and boiling of the seeds. Boiing soaking in water softened the cell tissuethefseed,
increasing the water-absorbing and retention céipacdf the seeds due to increased permeabilityhefcell
membrane to water. Increased moisture contentrasudt of boiling and soaking has been reportedrfango seed
kernels (Ravindran and Sivakanesan, 1996). Thecastent o the raw seed (5.21%) was higher tharvihee
obtained for mango seed kernel (1.72%) (Morton,7)9&frican pear,Dacryodes eddulig1.26%) (Obasi and
Okolie, 1993). The loss of ash contents observdmbited and soaked seed samples as compared tawhseeds
may be due to leaching of soluble inorganic saits the processing water. The crude protein coraémhe raw
seed was lower than the value obtaineddpuntia ficus indicgprickly pear) (Kossorét al, 1998) andacryodes
edulis (African native pear) seeds (Obasi and Okolie, 1988t was much higher when compared to the value
obtained with its pulp (Morton, 1987). Increasepirotein content observed during boiling and soakifigP.
americanaseeds may be due to high tannin, oxalate, alka@oéphytate in the seed that were lost drastichlting
the processing techniques employed, rendering ttbieip content of the seeds more bioavailable (@sd®98).
Boiling and soaking increased the ether extracterdnofP. americanaseeds. It is possible that these techniques
enhanced the efficiency of oil extraction from gamnples by the solvent. High ether extract cordéavocado seed
is indicative of the fact that the seed is riclhbihwhich makes it a good source of vegetable ailrfutritional and
industrial purposes. Raw avocado seed showed atoathate content of 67.68%, which is comparabld starchy
foods such as cereals. Carbohydrate content islgreduced during boiling and soaking of the segtlch may be
as a result of leaching of soluble carbohydratesdiugars. Also, carbohydrate loss may be patttiypated to non-
enzymic browing reactions between the amino aaidissaigars contained in appreciable amounts indbé during
thermal processing. This reaction may account,art, for the light brown colour of the seeds. Toe gross
energy values obtained for avocado seeds implyepoesof soluble sugars in large quantity suggestiagthe seed
could be exploited in feed formulations as an dgoelsource of low energy for ruminants (Enujiugimal Agbede,
2000).

Vitamin C content value obtained fBersea americanaaw seed (14.63 mg/100 g) falls within the rangeafies
obtained for its pulp (4.5-21.3 mg/100 g) (Mort@887). Vitamin C is a water soluble vitamin andtHahile, thus,
38-67% was lost during boiling and 81% during snglof the seeds. Losses of vitamin C are mostly eesult of
leaching into the processing water, thermal destm@and oxidation (Fellows, 2000). The low ascoracid value
of avocado seed gives an indication that the sewmsbe poor source of ascorbic acid when comparegitrius
fruits (Adepoju, 2004). Vitamin Aptcarotene equivalent) contents of the seeds sammes high (173.08-207.00
1g/100 g). The seeds also contain appreciable anedwitamin E. Antioxidants such as ascorbic aciarotenoids
and tocopherol have been associated with prevewofiontritionally associated diseases such as cacoeonary
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heart disease and obesity (Larraatral, 1996). Vitamins A and E are oil soluble vitamthat are mostly contained
within the dry matter of the seed. This is the osahey are not leached into the water used ingasing.

Macro minerals like calcium, potassium and sodiwad moderately high values. Phosphorus and ironhemther
hand, had low values. Phytic acids are the prindgran of phosphorus in many seeds; 60-90% of phoss in
seeds is present as phytic acid (Mohammed and @éy2004) and this lowers the total phosphorusevétu
avocado. Moreover, phytic acid is a strong chelafanany divalent minerals such as iron, magnesunhcalcium
and renders these minerals biologically unavailable

The high antinutritional factors present in the reseds ofPersea american&ould be recognized as a potential
threat in the use of these seeds in animal and mumatition, in spite of its nutritional compositioHowever, the
processing techniques employed in this study rediticese natural toxicants greatly. Tannins are kntawbind
irreversibly to proteins of forming insoluble corapés with them and thus rendering them indigesblentestinal
enzymes thereby interfering with their bioavailabi{Meshansheet al., 1987; Liener, 1994). Seventy-five percent
of tannin inPersea americansaw seeds was removed after boiling the seed3Fanidutes and 65% after soaking
the seeds for 24 hours, which was much higher tiaross reported for mango seed kernel after agaki4%) and
boiling (67%) (Ravindran and Sivakanesan, 1996 fwytic acid content of avocado raw seed (12.80®4) was
higher than that of African wild mango (2.9 g/100(®boh and Ekperigin, 2003). The antinutritionalture of
phytic acid lies in its ability to chelate divaleminerals such as iron, calcium, copper and ziandering them
biologically unavailable. The high phytic acid centin raw avocado seed is of nutritional significa. It cannot be
broken down by humans and monogastrics (Osagie3)1Pgocessing techniques (soaking and boiling)itgntly

(p < 0.05) reduced the phytic acid content of adocseeds.

Saponin levels in all the seed samples were gdpdoal and thus could not produce adverse effentshe growth
of animals. The oxalate level in the seed sample® welow the lethal dosage of soluble oxalat&ke{@ — 5 g)
(Ezeagu, 1997).

4—

Soaked water

Boiled water (10 mins)
Boiled water (15 mins)
Boiled water (20 mins)
Boiled water (25 mins)

BENNE

Percentage (%)

2

PPN

O

4 7 — :
Alkaloid Tannin Phytic acid Saponin Oxalate

Antinutritional Factors

Figure 2: Anti-nutritional factors (g/100 ml) in pr ocessing water oPersea americana seeds

CONCLUSION

Persea american# a good source of dietary protein and its higthcbntent could contribute calories to man and
animal ration. The limitation to the full utilizamm of Persea americanaseeds is the high concentrations of
antinutritional factors (tannin, phytic acid andkalbids) which renders it useless for human andghahnutrition.
However, processing methods, such as soaking aitidgyaeduced the levels of these antinutrientsspnt in the
raw seeds.
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