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Abstract
The effect of cooking and roasting on levels ofriemts and anti-nutritional factors in Kendaflibiscus
cannabinus) seed meal was investigated. Significant (p < 0u@biation existed in the nutrient levels among th
raw, cooked and roasted kenaf seed meal. Roagsuited in a significant (p < 0.05) increase inderprotein
and mineral composition. The processing methodsnmadignificant (p > 0.05) effect on the phytic cadiut
significantly (p < 0.05) reduced the tannin contefnthe kenaf seed meal. While cooking significaifgd < 0.05)
reduced the trypsin inhibitors, roasting did ngngficantly (p > 0.05) alter the trypsin inhibitogctivities in
Kenaf seed meal when compared with the unprocdeseaf seed meal.
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1. Introduction

In recent years, it is economically nonviable amdcfically unsustainable for aquaculture industrydepend
solely on conventional ingredients most especialfyedients of animal origin (Merinet al., 2010; Tacon and
Metian, 2008; Sogbesan and Ugwumba, 2008). Limisegply, increasing demand and high price of
conventional feed ingredients has been the motigafiictors to explore alternative sources for lieek and
aquaculture feed production (Odetola and Eruvbeff&2, Enujiugha & Ayodele-Oni, 2003,).

Due to lower cost and availability, the use of gdients of plant sources have been widely explaned
aquaculture feed production (Nyina-wamwigaal., 2012; Adewumi,2006). Nonetheless, most of thadaat
materials especially oilseeds and legumes containows anti-nutritional factors which compromisee th
physiological status of cultured fish (Liener, 2008]; Phengnuam and Suntornsuk, 2013).

Kenaf Hibiscus cannabinus L.) is an annual herb of sub-saharan Africa origielonging to the Mallow family
(Dempsey, 1975). Kenaf seed has recently receittedtan in livestock industry as feed ingredienedo its
nutritional profile. The seed has higher level ofaturated fatty acid when compared with soybeankéD
2003) and high protein quality (Odetola and Eruimeet 2013). Odetola and Erubvetine (2013) in their
investigation on nutritional value of Kenaf seedamasing rat as a model organism reported the poesef
tannin, oxalate and pytic acid as anti-nutritiofedtors in kenaf seed meal. In order to improve phatein
quality of most ingredient of plant source, it imperative to minimize or eliminate their toxins aadti-
nutritional factors (Hefnawy, 2011). This can béiaged through processing involving the use of reat
ionizing radiation (Kumar & Sharma, 2008)); cheniécéGoel et al., 2007) and through biological means
involving the use of fermentation agents sucPsesidomonal aeruginose and fungi (Belewu and Sam 2010 and;
Joshet al., 2011).

Kenaf Hibiscus cannabinus L.) seed meal is a lesser-known feed ingrediemguaculture and has not received
due attention by the aquaculture nutritionists. réfae, this study was undertaken to evaluate ffecteof
different processing techniques on the nutritiarad anti-nutritional profile offfibiscus cannabinus seed meal.

2. Materialsand Methods

2.1 Source of Kenaf Seed Sample

Kenaf seedsHibiscus cannabinus) were purchased from the Institute of AgricultuRésearch and Training
(IAR&T) Moor Plantation (South West, Ibadan, Oy@&&®t, Nigeria, West Africa).

2.2.1 Processing Methods
The kenaf seeds were hand sorted to remove extrameaterials and subjected to cooking and roasting.
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2.2.2  Cooking

100 g of Kenaf seeds were cooked in distilled watgil softened on squeeze between fingers (30 te@)uThe
cooked seeds were drained and sundried.

2.2.3 Roasting
100 g of kenaf seeds were roasted on a hot irorapariemperature of (75 —%€5. The seeds were continuously
stirred until the seed turned brown. The roastedsevere allowed to cool down and stored.

2.3 Preparation of Kenaf Seed Meal
50 g of both processed and unprocessed (raw) seeples were powdered to 0.5mm size. The samples wer
stored in air-tight glass bottle until further use.

2.4 Biochemical Analysis

2.4 .1 Proximate Analysis

The proximate analyses of the samples for moisttmede fat, crude fibre and total ash were cargatin
duplicate according to the methods of Associatib®ficial Analytical Chemists (AOAC, 2000). Nitregp was
determined by the micro-kjeldahl methods descrililyd Humphries (1956) and the percentage nitrogen
converted to crude protein by multiplying by 6.25.

2.4.2  Mineral Analysis
All the metals were determined by Atomic Absorpt®pectrophotometer (Solar 969 Unicam) with exceptib
sodium and potassium that were determined usiteyraefphotometer (Model 405, Corning United Kingdom)

2.4.3  Analysisof Anti-nutritional compounds

Tannin content was estimated using the Vanillin-m@&thod modified by Pricet al. (1978). Phytic acid was
estimated according to the method of Reddy and L@@99) and the method of Kakadeal. (1974) was
adopted in estimating the trypsin inhibitory adijvi

25 Statistical Analysis

The data collected were recorded as Mean + stanglaod and subjected to analysis of variance (ANQVA
using SPSS 17 ® statistical software (SPSS Indcagb IL, USA). Significance differences in biocheal data
were accepted @t< 0.05 and Duncan multiple range test was usseéparate means.

3.0 Result and Discussion
31 Effect of Cooking and Roasting on Proximate Composition

The proximate compositions of raw and processedfkeseds are presented in Table 1. The processittgppas
had no significant (p > 0.05) effect on the moistwontent of kenaf seed. Similar result was obseilwe
Hefnaway (2011) whehens culinaris seeds were subjected to cooking. Seetna. (2005) on the contrary,
reported a decrease in the moisture content of emb@lanavalia cathartica seeds when compared with the
roastedCanavalia cathartica seeds. Roasting did not significantly (p > 0.0Barige the crude protein of kenaf
seeds when compared with the raw kenaf seed. Haweweking significantly (p < 0.05) reduced the deu
protein level of kenaf seed. This result contragtican increase in crude protein reported by Yagsiudl.
(2008), whenHibiscus sabdariffa seeds were subjected to cooking, soaking and spgoand; Wanget al.
(2010) whenPhaseolus Vulgaris seeds were subjected to cooking. Seetnal. (2005) reported a decrease in
crude protein of cooke€anavalia cathartica seeds when compared with the roas@zhavalia cathartica
seeds. The crude fiber of dry plant seeds incredsen cooked due to formation of protein-fiber coexpl
(Bressani, 1993). This might be the reason fogaiitant (P < 0.05) increase in the crude fibecobdked kenaf
seed observed in this study. However, there wasigmficant (p > 0.05) change in the crude fibfekenaf
seeds subjected to roasting when compared withathieseeds. Cooking in water reduces the ash armbfaent
of seed due to diffusion of minerals into the cogkivater (Wang et al., 2009; Seaal., 2005). In this study,
the crude fat of kenaf seed significantly (P < 9.8&duced when subjected to either cooking or hogst
Cooking did not significantly (p > 0.05) alterechaontent while roasting significantly (p < 0.08gieased the
ash content of kenaf seed. Wang et al. (2008) teppax decrease in ash content of peas seed subjecte
cooking. Cooking and Roasting significantly (p €%). increased the nitrogen free extract of kenafis@he
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increase in the Nitrogen free extract might beitatted to loss of soluble solids which increased th
concentration of the starch.

Tablel: Effect of cooking and roasting onximmate composition of kenaf seed
(9/100g dry weight basis)

Treatment
Raw Cooked Roasted

Moisture 4.65 + 1.65 5.80 + 0.00 5.20+0.10
Crude protein 25.12 +0.62 24.16 +0.00 25.13 +0.08
Crude fat 18.89 + 0.07 12.40 +0.01 12.37 +0.04
Crude fiber 25.61+0.03 27.70 £ 0.09 25.30+0.12
Ash 4.40 +0.03 4.30 +0.08 4.98 +0.08
Nitrogen free extract ~ 19.79+0%46  25.64 +0.14 27.03 +0.33

Mean in the same column with different supepss are significantly (p < 0.05) different.
3.2 Effect of Cooking and Roasting on Mineral Content

The mineral content of raw and processed kenafssees presented in Table 2. Copper (Cu) contekenéf
seeds were not significantly (p > 0.05) affectedcbpking and roasting. Wang et al. (2010) reposiedilar
result when beans and chicken peas were subjectambking. Cooking in water was reported by Haytawind
Matthews (1983) and Wareg al. (2008) to cause great loss in minerals of cookddep Kenaf seed subjected to
cooking in this study did not have significant (9.85) effect on Calcium (Ca), Magnesium (Mg), $Sodi(Na),
Iron (Fe) and Manganese (Mn). However, roastingi@antly (p < 0.05) increased all the mineral ot of
Kenaf seeds assessed with the exception of sodiah that significantly (P < 0.05) reduced. Haretdl.
(2008) reported a similar significant increaseoitak and extractable minerals in roasted pumpkadse

Table 2: Effect of cooking and roasting on mine@tent of kenaf seed
(9/100g dry weight basis)

Treatment

Raw Cooked Roasted
Calcium 251.88+3.12 253.52+2.48 280.52+0.55
Magnesium 172.69+1.89 170.53+0.48 191.30+1.29
Potassium 368.52+2.15 343.182.98 483.75+0.49
Sodium 17.11+0.90 20.69+0.38 8.81+0.19
Copper 0.44+0.01 0.48+0.02 0.49+0.02
Iron 2.99+0.0%° 2.69+0.08 3.39+0.17
Manganese 2.40+0.b1 2.31+0.08 2.68+0.08
Phosphorus 147.72+0/06 139.64+1.33 158.49+0.59

Mean in the same column with different superscrpessignificantly (p < 0.05) different.

3.3  Effect of Cooking and Roasting on Anti-Nutritional Factors

The anti-nutritional factors of raw and treated &feseeds are presented in Table 3. Anti-nutritiéaetiors such
as inhibitors, tannin, anti-vitamin, lectins areatiabile (Liener, 2003). In this study, cookingdaroasting
significantly (p < 0.05) reduced the tannin in kiesred. Similar result was reported by Wahg!. (2009) when
Lentis seeds were cooked. Trypsin inhibitory atfigignificantly (p < 0.05) reduced by cooking vehioasting
had no significant (p > 0.05) effect on the trypisinibitor. Hefnawy (2011) also reported a sigrafit reduction
in the level of trypsin inhibitor in cooked Lengeds. Heat treatment alone is relatively ineffecith reducing
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the phytate content of plant materials (Liener,30Mn this study, cooking and roasting had no isigcgnt (p >
0.05) effect on the phytic acid content of kenafdse No significant effect of cooking on phyticdcif beans
and chickpeas was reported by Wang et al. (201i@)ilé8 result was reported by Yagoub et al. (2008)en
Roselle Hibiscus sabdriffa) seed was subjected to cooking.

Table 3: Effect of cooking and roasting on the muttitional factors of kenaf seeds (dry weight basi

Tanin Trypsin inhibitor Phytic acid
Raw 1.18+0.0% 0.10 £ 0.0F 0.14+0.11
Cooked 1.06 +0.03 0.07 £ 0.00 0.27 £ 0.01
Roasted 0.98 + 0.01 0.11 + 0.0¢ 0.30 + 0.00

Mean in the same column with different superscressignificantly (p < 0.05) different.

4.0 Conclusion

As shown in this study, cooking and roasting affdsgt nutritional and anti-nutritional compositiofi kenaf
(Hibiscus canabinus) seed meal. Nutritional value of roasted Kenafdseneal appeared to be higher when
compared with cooked Kenaf seed meal. Roastindtegksin significant increase in crude protein, maleand
Nitrogen free Extract (NFE). However, roasting aged to be inefficient in reducing the trypsin iitory
activity in Kenaf seed meal.
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