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ABSTRACT

Almond (Terminalia catappa Linn) is one of the égssilized oil kernel distributed throughout threpics including
Nigeria ecosystem. In this research work, the &ffef soaking, blanching, autoclaving and roastiog the
proximate, mineral, vitamin and anti-nutritional mgentrations of almond kernel were determined. fesalt of
chemical composition revealed that raw almond kieooatained 11.93% moisture, 23.0% crude protei®.,1%

crude fat, 2.43% crude fiber, 2.69% ash, 12.0% oéasirate, 0.35mg/100g thiamine, 0.15mg/100g rilwirila
0.19mg/100g niacin and minerals among which thetrmoportant are potassium (9.87 mg/100g), calciuh®§

mg/100g) and magnesium (4.45 mg/100g). Tannin,apdynd oxalate concentration in raw almond kenvele

0.15, 0.13 and 0.15mg/100g respectively. Increasash and fiber was noted for treated samples wiitle

compared to raw almond. Compared to untreated Kers@aking, blanching and autoclaving decreaséddatent
but there was increase during roasting of the kirn#lineral concentrations were significantly inased by
various treatments compared to raw kernel. Howenaasting for 15 min resulted in highest increas@otassium
(41.2 percent), calcium (45.1 percent), phosphdqd&3 percent) and magnesium (43.6 percent). Vitacontent
was significantly lowered upon processing. Vitatoss was much pronounced during roasting (thiam6®&9-85.7
percent; riboflavin: 20-40 percent; niacin: 68.4-89percent). A reduction trend was observed in lthel of
phytate, oxalate and tannin in the various samplihk processing time, however, greatest reductias abserved
in roasted samples compared to other treatmentgastMnportantly, the concentrations of these antirients in

raw and treated kernels were below the toxic leared therefore may not pose any effect on humawovérall,

roasting in open pan for 15 min appears to be theommended processing treatment to obtain nutrélueond
flour, since it caused a minor decrease in nutriibvalue and the largest anti nutrient reduction.
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INTRODUCTION

Edible nuts have been an important part of the mudiet for thousands of years. They are cultivaea variety of
growing conditions and climates. Nuts are rich sesrof lipids and proteins with appreciable amowfitéitamins
and minerals. The most popular edible tree nutsabm®nds {erminalia catappy hazelnuts Corylus avellan®
walnuts (uglans regi, and pistachiosRHistachia vera. Other common edible nuts are pine niR§1(s piney,
cashews Anacardium occidenta)e pecans Carya illinoiensi3, macadamiasMacadamia integrifoliy and Brazil
nuts Bertholletia excelspa

Almond (Terminalia catapp&inn) is an underutilized crop which belongs to @up of nuts with hard shell
enclosing a single edible kernel [1]. The almomtalso called tropical almond, is primary a cddsta belonging
to the familycombretacea&vhich is distributed throughout the tropics inchugliNigeria ecosystem [2]. On a global
basis, almonds ranked number two after cashewinutee nut production with 2,560,000 metric ton2010 [3].
TheT. catappatree bears a fruit that is ellipsoid in shape waithluntly pointed apex, and the fruit is about €ral
long and 5.05cm thick. On ripening, it turns fronegn to purplish yellow and contains a hard shetud, which
covers the delicate edible kernel [4]. The ripe aoasp of the fruit is mostly consumed by childrenfarage snack
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with the shell and kernels often discarded [2].e Kbrnel is also used by many rural dwellers irtlsenn Nigeria to
fortify the local complimentary foods, which areuafly low in protein. However, the kernels are oftd small size
and difficult to extract from the shell and thesetbrs may have contributed to its lack of use anynareas. The
sun-dried kernel yield 38-54% of a bland, yellowtbiat is edible but becomes turbid on standing T8je oil is
used for cooking and the nuts may be consumed faéish extraction from the shell or preserved byirdy or
smoking and consumed up to a year later [6]. Ogfaets of the plant such as bark, leaves, fruitlshebts and
trunks are used for medicinal and other non- fooppses [5]. Many varieties of almond tree are grdot they
can broadly be divided into two types, bitter amgtst. Sweet almonds tree kernels do not contaygdatin and
are widely used as edible nuts and food ingrediditeer almonds contain amygdalin, an enzyme, Witiauses its
hydrolysis to glucose, benzaldehyde and hydrocyagiit [7].

Almond kernels contain 21% protein, 46% fat, 25%bohydrates and appreciable amounts of mineralei¢sr{8].

In addition, almonds are rich source of phytochasicsuch as vitamin E, monounsaturated fatty aeios

polyunsaturated fatty acids which are associatdd imiprovement in heart health [9Jthough the raw almond
kernel provides natural sources of nutrients, ihes with attendant disadvantages such as the pesésecondary
plant metabolites, also referred to as anti-nomgl factors (ANFs), such as haemagglutinin, tanhiydrogen

cyanide, phytate and oxalate which could interfeite nutrient utilization when fed to human.

Processing techniques such as soaking, dehubimiting, sprouting, blanching, autoclaving, roagtimicrowave
treatment and fermentation have been reportecetgral investigators to enhance the nutritionalityuaf food
materials and also reduce or destroy the antiemttripresent in them [10, 11]. With this perspexiiv mind, the
present study was to establish the effect of sgaktanching, cooking, autoclaving and roastingtlom quality
characteristics of raw almond kernel in view ofrersed utilization in human diets.

MATERIALSAND METHODS

Collection and preparation of samples

One batch (5009) of mature almond fruits were paseld from the local market (Nigeria). The fruitsrevéand-
sorted to remove unwholesome fruits and foreigrent The almond fruits were sun dried for 2 wettkprevent
rancidity and to facilitate cracking. The dried khevere carefully cracked along the margins withiece of pebble
to obtain the brown spindle-shaped kernels. Thadterwere divided into six portions each: one portivas given
no treatment and kept as raw kernel (control), séqmrtion was soaked in distilled water at variboee intervals,
the third portion was blanched at various timerivaés, fourth portion was autoclaved at variousetimtervals and
the last portion was roasted at various time iratkstv

Processing methods

Soaking: 509 of nuts were weighed and soaked invipr (1:10 w/v) at room temperature (25 + 2 “@)d, 12 and
18h respectively as described by Kaur and Kapo®}. [The soaked nuts were washed twice with ordineayer

followed by rinsing with distilled water and therietl in an oven at 60 °C to a constant weight. ditied samples
were milled and stored in an airtight glasstainer for further analysis.

Blanching: 50g of nuts were weighed and blancheldoinwater maintained at a temperature diC7fr 5, 10 and
15 min respectively as described by Kaur and Kag@at. The nuts were drained and dried in a hotosien
maintained at 60 °C, milled and stored in an dittigjasscontainer.

Autoclaving: 50g of nuts were autoclaved at 121™@dar 15Ib/in for 5, 10 and 15 min respectively asatibed by
Kaur and Kapoor [12]. The autoclaved nuts wereddaie60 °C, milled and stored in an airtight glesstainer.

Roasting: 50g of nuts were roasted in an open paBGC for 5, 10 and 15 min respectively as desctiby Yanez
etal. [13]. The roasted nuts were cooled, milled stoded in an airtight glas®ntainer.

M ethods

Proximate Composition

The moisture, crude protein (N x 6.25), fat, askl dibre contents of raw and treated almond samplese
determined by standard procedures [14]. Total danth@te was calculated by difference. All analysese carried
out in triplicates.

Mineral Elements
Analysis of potassium content of the samples wasech out using flame photometry, while phosphowes
determined by the phosphovanado-molybdate (yelloadhod [14]. The other elemental contents (Ca, My,Zn
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and Na) were determined, after wet digestion ofdarash with an Atomic Absorption Spectrophotom¢feAsS,
Hitachi 26100, Tokyo, Japan). All the determinaiavere carried out in triplicates.

Vitamin content

Thiamine (vitamin B) and riboflavin (vitamin B) were determined by using spectrophotometric nuetfiat].
Thiamine content was determined by weighing 0.5¢hefsample and adding 30mL Dichloroethane and 36fmL
30% HCI (ratiol:1). Then 50mL Ammonium hydroxiddugmn was added. The solution was then filtereshgis
Whatman filter paper. Then the absorbance was osad spectrophotometer (Spectronic 20 model) andil5
Riboflavin content was determined by weighing 1dgte&f sample and adding 50mL of 50% methanol andL5@m
17% sodium carbonate. This is the extraction. Ttherabsorbance was read on a spectrophotometavatedength
of 415nm.

Niacin

5g of sample was blended and 100ml of distilledewatdlded to dissolve all nicotinic acid or niaciegent. 5ml of
this solution was drawn into 100ml volumetric flaeakd make up to mark with distilled water. 10-50ppihNiacin

stock solution was prepared. The absorbance ofedilstock solution and sample extract were measateal
wavelength of 385nm on a spectrophotometer. Diffecencentrations of the standard stock solutioesewead on
the spectrophotometer for absorbance at the spéaifavelength to obtain the Gradient factor. Amafriacin in

sample was calculated using the formula:

Mg/100g niacin= Absorbance x dilution factor x Gead factor stock solution / 10

Anti-nutrients

Oxalate

Oxalate was determinddllowing the standard method [14]. 1 g of themple was weighed into 100 mL conical
flask. 75 mLof 3M H,SO4 was added and the solution was care#iifyed intermittently with a magnetic stirrer for
aboutl h and then filtered using Whatman filter papEne sample filtrate (extract; 25 mL) was collecet
titrated against hot (80-90°C) 0.1 N KMp6blution tothe point when a faint pink colour appeared thasisedfor

at least 30 s. The concentration of oxalateanh sample was obtained from the calculation:

1 mL 0.1 permanganate = 0.006303 g oxalate.

Phytate

The method by Reddy and Kove [15] was adoptednferdietermination of phytate. 4.0g of sample akesban 100
mL of 2% HCI for 5h and filtered. 25mL of the fitte was pipetted into a conical flask and 5mL &%0.
ammonium thiocyanate (NJSSCN) solution was added. The mixture was titratgdirsst 0.1M FeGl until a
brownish yellow colour end point that persisted3arins was obtained. The result was calculated as:

T x constant (0.1635)

Tannin
Tannin was determined according to the method l®aJe and Evans [16]. 0.5g of the dry sample wdsduwaiith
20ml of water. 0.1% Feglvas added to observe for brownish green or blaekbtolouration.

Statistical Analysis

Determinations were carried out in triplicates &mel error reported as standard deviation from tearmAnalysis
of Variance (ANOVA) was performed and the leashiigant differences were calculated with the SR8fware
for window release 16.00; SPSS Inc., Chicago ILAUSIignificance was accepted a&®.05 levels.

RESULTSAND DISCUSSION

Proximate Composition

The chemical composition of raw and treated almkexhels are presented in Table 1. From the regultas
observed that the moisture contents of soaked,ché&h and autoclaved kernels were significantly éased
compared to the raw sample. The increase in wataka with time during these treatments is dudéoirticreasing
number of cells within the kernels becoming hydidte7]. In contrast, roasting drastically decreasesl moisture
content compared to raw almond; however, the higieekiction was noted after 15 min. This could kalaned by
the fact that more moisture would be evaporated diffdsed out from sample as roasting time incrdageis
process causes the larger globules to disinteguadie micropores to be developed on the surface atidig the
release of volatile matter [18]. Generally, the ramd treated almond kernels would not have goodagto
properties because of the high moisture.
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The protein content reported for raw kernel isgne@ment with the range (14.5- 23.4%) as reponelliahet al.
[2]. The value is however higher when compared to cashéwhich has 21.2% protein [19] but comparabléhto
African walnut with 23.0% protein [20]. The sigiadint decrease in protein content observed durlagching,
soaking and autoclaving of almond kernel compaoechtv kernel is attributed to leaching of solubtetpins into
processing water. Similarly, the observed decrdaserotein content during roasting might be atttéul to
acceleration of Maillard reactions which in turn keaprotein and its amino acids significantly unéalale for
digestion.However, it is imperative to note that excessivattieeatment can reduce both the digestibility Hred
availability of the essential amino acids, espécigbine and cystine that are essential for grojtt].

Table 1: Proximate composition of almond nut under different processing methods

Treatment Moisture% Protein% Fat% Ash% Fiber % Glylrate%
Raw 11.93+0.08 | 22.98+0.18 | 48.13+0.02 | 2.69+0.02 | 2.43+0.08 | 11.95+0.2%
Blanched
5min 11.99+0.04 | 22.77+0.08 | 47.38+0.07 | 3.03+0.0% | 3.14+0.02 | 11.62+0.0%
10min 12.17+0.08 | 22.66+0.19 | 47.52+0.08 | 3.19+0.02° | 3.22+0.02 | 11.23+0.2F
15min 12.36+0.04 | 22.54+0.1F | 47.63+0.02 | 3.24+0.04 | 3.48+0.08 | 10.76+0.2¥
Autoclaved
5 min 12.83+0.08 | 22.19+0.3% | 47.11+0.04 | 3.12+0.03 | 2.60+0.02 12.1620.3
ig m:g 12.93+0.08 | 20.93+1.28 | 46.53+0.08 | 3.25:+0.02° | 3.17+0.03 13.20+1.25
Soaked 13.01+0.05 | 19.62+0.12 | 45.73+0.14 | 3.54+0.02 | 3.47+0.02 14.62+0.29
6hrs 12.5240.09 | 22.76 +0.05 | 48.52 +0.02 | 3.26 +0.0T | 3.62 +0.02 9.31+0.07
12hrs 12.69+0.04 | 22.43+0.05° | 47.23+0.0f | 3.32+0.04 | 3.73+0.09" | 10.59+0.05°
18hrs 12.8620.02 | 22.42+0.15° | 46.29+0.0% | 3.40+0.02 | 4.22+0.11 | 10.80+0.1¢
Roasted
5min 11.82+0.0¥ | 22.12+0.15° | 49.42+0.01 | 3.42+0.02 | 3.82+0.0® 9.40+0.24
10min 11.73+0.02 | 21.46x0.0% | 49.84+0.02 | 3.71+0.03 | 3.90+0.02 9.23+0.06"
15min 10.88+0.07 | 20.45+0.26" | 50.92+0.01 | 4.56+0.02 | 4.15+0.04 9.04+0.35

different from each other §09.05).

Values are mean of two determinations + standandat®n (n=2). Values with the different supersenythin the same row are significantly

Table2. Mineral composition of almond nut under different processing methods (mg/100g)

Treatment Sodium Potassium Calcium Phospharus  Magne Zinc Iron
Raw 3.53+0.08" | 9.87+0.08 | 4.66+0.06 | 5.48+0.09 | 4.45+0.08 | 3.53+0.08 | 2.94+0.0%
Blanched

5min 3.62+0.0% | 11.52+0.09 | 5.45+0.0f | 5.78+0.03 | 4.62+0.1¥ | 3.64+0.04 | 2.90+0.08
10min 3.72+0.08 | 12.4310.02 | 5.68+0.08 | 6.55:+0.05° | 4.77+0.08 | 3.69+0.04 | 3.00+0.05"
15min 4.26+0.05 | 12.95+0.01 | 6.43+0.03 | 6.67+0.04% | 5.63+0.18 | 4.12+0.08 | 3.14+0.04
Autoclaved

5 min 3.85+0.02° | 13.24+0.10 | 6.49+0.08 | 7.26+0.04 | 5.90+0.02 | 4.12+0.02 | 3.49+0.0
10 min 3.94+0.02 | 13.35+0.09" | 6.57+0.05 | 7.50+0.02" | 6.07+0.03 | 4.19+0.08° | 3.60+0.02°
15 min 4.10+0.03 | 13.42+0.08 | 6.69+0.03 | 7.62+0.04 | 6.19+0.03 | 4.25+0.0%' | 3.62+0.0%°
Soaked

6hours 3.46+0.02 | 10.63+0.03 | 5.62+0.03 | 6.45+0.05 | 5.49+0.04 | 3.91+0.06 | 3.11+0.04
12hours 3.58+0.07 | 11.46+0.02 | 5.84+0.04 | 6.68+0.06° | 5.65+0.08 | 4.13+0.08 | 3.46+0.0%5°
18hours 4.92+0.02| 11.72+0.08 | 6.24+0.04 | 7.33+0.21 | 6.18+0.02 | 4.26+0.05" | 3.62+0.26
Roasting

5minutes 3.47+0.67| 12.90+0.06 | 6.15+0.04 | 6.66+0.09 | 4.50+0.0%" | 3.72+0.03 | 3.36+0.11
10minutes 3.86+0.02| 13.45+0.04 | 6.43+0.03 | 6.79+0.06 | 4.74+0.03 | 4.17+0.0% | 3.73+0.03
15minutes 4.85+0.07| 13.94+0.03 | 6.76+0.04 | 7.85+0.05 | 6.39+0.02 | 4.50+0.08 | 3.85+0.05

Values are mean of three determinations + standkdation (n=2). Values with the different supeistwithin the same row are significantly

different from each other £§0.05).

Contrary, an increase in protein content was regofdr Terminalia catappaernels roasted at a high temperature
[22]. The fat content of raw almond kernel is congide to the value of 51.80% reported by Matoslef23].
Moreover, the value is within the range reporteddiher tree nuts such as cashew 48.1% [24] anidakfrwalnut
52.1% [20]. The fat content increased in roastedpdas though there was significant decrease ineshaianched
and autoclaved kernels. The slight increase iinfétte roasted could be due to the fact that i legperature, the
inherent complex organic compounds disintegrateetease more free fat molecules. However, theifgignt
decrease in fat content as almond kernels wereeslo@kanched and autoclaved respectively over tiompared to
raw kernelcould be due to total solid loss during treatmditite lowest ash content was reported in raw kernel
(2.69%) and the value is lower to 4.40% recordedceshew nut [19]. The ash content increased leatv2d.2-
26.4% in soaked seeds within 6-18 hr soaking dumath smaller increase (12.6—20.5%) was observeenvthe
kernels were blanched. Autoclaving also producsigjmificant increase (16.0-31.6%), whilst roastimgught about
highest increase in ash content (27.1-69.5%). Ciibde was significantly (R 0.05) increased by all the treatments.
This increase could have been due to protein—fibemplexes formed after possible chemical modifarainduced
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by the soaking and heating of the kernels [25]. Tdtal carbohydrate content was found to decreassaked,
blanched and roasted kernels but increased to ge laktent in autoclaved kernels. The significargs lof
carbohydrate noted in soaked and blanched almomglea might be as a result of solubility of carbaiage in
water. Similarly, the decrease in carbohydrate contenthefroasted almond with time could be due to Mallla
reaction which occurred between amino acids, amialeiehydes and carbonyl group of reducing sugbitsgt
temperature to produce the roasted almond flaydawever, the carbohydrate content seemed to inerdasng
autoclaving and this could have been due to thalkdi@vn of complex carbohydrates which were othexweisund
in the raw sample at elevated temperature.

Table 3. Vitamin Composition (mg/100g)

Treatment Thiamine Riboflavin Niacin
Raw 0.35+0.01 0.15+0.0f | 0.19+0.01
Blanched
5 min 0.17+0.08 | 0.12+0.0" | 0.11+0.0f"
10 min 0.1420.0¥ | 0.17+0.01° | 0.09+0.0%
15min 0.09+0.0¥ | 0.10+0.0%* | 0.06+0.0%°
Autoclaved
5 min 0.12 +0.0% | 0.13+0.0# | 0.05+0.0%°
10 min 0.10 0.0 | 0.10+0.01* | 0.04+0.0f°
15 min 0.07+0.01 | 0.08+0.08 | 0.02+0.02
Soaked
6 hr 0.23+0.01 | 0.13+0.13" | 0.12+0.01
12 hr 0.19+0.02 | 0.13x0.1%" | 0.1120.07
18 hr 0.17+0.02 | 0.12+0.15% | 0.08+0.0F°
Roasting
5 min 0.13+0.0¥ | 0.12+0.0%9 | 0.06+0.0¥"
10 min 0.12+0.0f | 0.10+0.16° | 0.03+0.0f"
15 min 0.05+0.05 | 0.09+0.08° | 0.02+0.03

Values are mean of three determinations + standkdation (n=2). Values with the different supeistwithin the same row are significantly
different from each other £§0.05).

Mineral Elements

Mineral contents of raw and treated almond keraeés presented iffable 2 Potassium concentration was the
highest, followed in descending order by phosphotaiium magnesium, sodium, zinc and iron. Thigislose
agreement with the observation of Olaofe and S8 and Aremuet al. [27] that potassium was the most
predominate mineral in Nigerian agricultural progucMoreso, similar trend in elemental concentregtiavas
reported on kernels dferminalia catappabtained from the centre town of Brazzaville [ZBhe observed increase
in mineral contents of the treated samples comp@redw kernels could be due to the lower conc¢intia of anti
nutrients. However, roasting resulted in the greaterease of minerals, followed by autoclavirgglkdng and then
blanching. Soaking of almond kernel brought atmighificant increaseR<0.05) in calcium content, from that of
raw sample. Similarly, blanching and autoclavinghond kernels caused 17.0-38.0% and 39.3-43.6%ase in
calcium content respectively. Roasting producechtbbest increase in calcium content (32.0- 45.1Pkg increase
in calcium concentrations in treated almond kergelsld be related to the observed decrease in fghydibano et
al. [28] showed a relationship between the droppliytic acid and the increase in the apparent digjkist
coefficient of calcium. Similarly, soaking, blanolgi autoclaving and roasting caused significanteiase in
potassium, phosphorus, magnesium, sodium, zinc iammd concentrations compared to raw kernels. Minera
elements are known to play important roles in thentenance of various biochemical activities in Helogical
systems.

Vitamin Content

The effects of various treatments on the vitaminteot of almond kernels are shown in Table 3. Swpkf almond
kernels for 6-12 h produced reduction in vitamip @tamin B, and vitamin Branging from 34.3-45.7%, 11.3-
15.3% and 36.8-42.1% respectively. When the treatm@s prolonged to 18 h the reductions was 51 204)%
and 57.9% respectively. Similarly, heat treatmébkanching, autoclaving and roasting) produce draktcrease in
vitamin concentrations. The only factor that coaltbount for the observed significant decrease énuitamin
concentrations during these treatments was thedpgdied as vitamins are thermo labile in nat@ensidering the
effects of heat on the retention of these wateukdelvitamins, it was observed that riboflavin ieghstable. Similar
observation was reported by Faneliial [29]. However, raw and treated almond flour cantainiscule quantities
of these vitamins. Vitamins are organic componémt®od that are needed in very small amounts fomgh and
for maintaining good health. Vitamins also haveyveritical role in human vitality and body functiog e.g.
vitamin B, promotes growth and repair of body tissues, redgoasseptibility to infections and aids in bone and
teeth formation; vitamin Benhances muscle tone and proper functioning offrthscles, heart, and nervous system.
Vitamin Bz reduces cholesterol levels in the blood and impdyeod circulation. It is however important to eot
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that hypovitaminosis can occur due to lack of onenore vitamins though it is rare on a well-balahcget [30].
Likewise, hypervitaminosis can occur with excessimtake of one or more vitamins, however, no vitami
supplements should be required if the diet is Wwalanced [30]. Vitamins when consumed in amountgsfaeeding
those found in food assume the properties of méditaor drugs and as such need careful monitotingddition,
the consumption of excessive amount of one vitaroudd cause deficiency of other micronutrients [30]

Table4. Anti nutrient composition of almond nut under different processing methods (mg/100g)

Treatment Tannin Phytate Oxalate
Raw 0.15+0.0f | 0.13+0.0f | 0.15+0.03
Blanched
5 min 0.13+0.0F | 0.1120.0f | 0.13+0.0 |
10 min 0.11+0.0% | 0.09+0.0% | 0.11+0.05"
15 min 0.10+0.0T | 0.08+0.0%* | 0.08+0.02
Autoclaved
5 min 0.08+0.03 | 0.09+0.0f% | 0.12+0.0%
10 min 0.04+0.0% | 0.08+0.0f* | 0.09+0.0f
15 min 0.02+0.04 | 0.05+0.0%* | 0.07+0.02
Soaked
6 hr 0.14+0.01 | 0.12+0.0f | 0.13+0.02
12 hr 0.13+0.01 | 0.10+0.0f¢ | 0.11+0.05
18 hr 0.12+0.07 | 0.09+0.0%* | 0.09+0.02
Roasting
5 min 0.02+0.01 | 0.07+0.0%* | 0.03+0.03
10 min 0.01+0.0% | 0.03+0.0f° | 0.02+0.0%"
15 min 0.01+0.00 | 0.01+0.0f | 0.01+0.02

Values are mean of three determinations + standtdation (n=2). Values with the different supeigtwithin the same row are significantly
different from each other §0.05).

Anti-Nutrients

From Table 4, the values of oxalate were 0.15mgf10012-0.14mg/100g, 0.10-0.13mg/100g, 0.02-0.081.6Qy

and 0.01-0.02 mg/100g for raw, soaked, blanchembctaved and roasted almond kernels. Soaking retagalate
concentration by 6.7-20.0%. This is an indicattbat oxalates are water soluble and that procedsimg had
profound effect on inherent oxalate concentratiorthe kernels. Blanching, autoclaving and reestn the other
hand reduced oxalate content by 13.3-33.3%, 46.798&nd 86.7-93.3% respectively. The higher lossxafate in
blanched, autoclaved and roasted almond kernellsl dmi explained by the fact that oxalate is thetaimle in

nature.

The phytate content of raw, soaked, blanched, &wed and roasted almond were 0.13mg/100g, 0.09-
0.12mg/100g, 0.08-0.11mg/100g, 0.05-0.09mg/100g @0d-0.07mg/100g respectively. Soaking and blarghi
reduced the phytate content by 7.7-30.8% and 18.898 respectively. As indicated, the percentagaigtoh
during soaking was small compared to that of blamghThis could be explained by the fact that maingtic acids
are leached into water at above ambient temperdtuoeigh the swollen and ruptured cell walls whpgrmeate
water and soluble constituents. Autoclaving andting reduced phytate content by 30.8-61.5% an#é-28.3%
respectively. Phytate seems to be heat labile, lasching, autoclaving and roasting caused more ctézhs
compared to soaked samples. Notwithstanding, datig (roasting) brought about the largest redacih the
phytate content of almond kernels, which may be ttuénsoluble phytins formed between phytate ancheso
minerals. However, phytate level of 0.01 to 0.1210§0 reported in this study will not be of any ftignal
significance.

Similarly, the tannin content was significantly dessed by the different treatments. The conceatratf tannins in
the raw almond kernel was 0.15%. The value wasdnitfran 1.30% reported for cashew nut [31]. Rogstias the
most efficient process to reduce the levels ofitaimalmond kernels (80.0-93.3%), followed by alié&wing (20.0-
53.3%), blanching (13.3-46.7%) and, finally, sogkih3.3—40.0%).

The observed reduction in tannin content by soakbignching and autoclaving of almond kernels coloéd
attributed to leaching out of this anti nutrientoirthe soaking water under the influence of theceatration
gradient. Tannin value of 0.13mg/100g which is Highest in the samples is very low to be of anyritiohal
significance. It is imperative to note that low centration of tannin is advantageous as it plagsrtfle of anti-
inflammatory agent [32]; however excessive consionpdf tannin is both mutagenic and carcinogeng.[3
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CONCLUSION

The results of this study have confirmed the fdwdtt traw almond kernels contain high protein and vidh
nutritionally valuable vitamins and minerals. Howevprocessing treatments (soaking, blanching,céaximg and
roasting) influenced the nutrient and anti-nutriemmnposition of raw almond kernels. In an overalsideration of
these treatments, roasting in open pan for 15 mjyears to be the recommended processing methobt&ino
nutritive almond flour, since it caused a minor@ase in protein and carbohydrate content andatigest phytate,
oxalate and tannin removal, providing an appreeiaphount of minerals and vitamins.
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