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Abstract:  The study assessed the effect of steam processitigeanineral element content of five composite garof
blood meal sourced from each of cattle, goat ameshThe mineral composition of five composite sasp
of blood meal sourced from each of cattle, goat stieep were analysed for the presence of the fmitpw
mineral elements: sodium and potassium using flph@ometry; phosphorus using colorimetric technjque
while calcium, magnesium, iron, manganese, zinc amkelusing atomic absorption spectroscopy
respectively for both the steam processed and temmsprocessed blood meal. The result indicated tha
steam processing significant elevate the concémtrabf sodium, potassium, calcium, phosphorus,
magnesium and manganese while zinc and nickel ebmtepreciates but the concentration of iron and
copper remains unaffected by steam processingindtious blood meal sourced from cattle, goatsiresp
(P<0.05).
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Introduction smaller feed particles with the help of mechanical
Blood meal is a product from slaughtered animalg lik pressure, moisture and heat to larger particles fEHmnds
cow, horse, and swine e.t.c. The product is redadebe  to improve animals performance by reducing feedtagges
rich in lysine, arginine, methionine, cystine, dedcine as well as selective feeding and improves palatabil
(NRC, 1994). Hence blood meal is being used agHacking et al., 1978; Pietzsch 1985); expansion to
supplement to compensate the lysine and methioninenhance the flexibility of ingredients usage aslves
usually being deficient in vegetable protein badads in  animal performance (Wilsogt al., 1998).

poultry and fish feeds (McDonaldt al., 1992). Blood Nevertheless, the aim of this study is to assessgfflect of
meal has been prepared using various methods and tisteam processing on mineral composition of blooéime
common fact among them all is that the product issourced from cattle, goat and sheep.

dehydrated to a very low moisture content, aftestraf

the water has been dried off it is then spreadf@umore  Materialsand M ethods

drying using the sun or by means of other artifibizating  Sample collection and treatment

system before grinding into fine particles (Tabiretal., Five composite samples of blood were collected from
2007). Moreover, the quality of blood meal protéin cattle, goat and sheep at the point of slaughfmarately in
usually affected by its processing method. Henagation  sterilized beakers at Zango and Yan Awaki abattoirs
in the quality of the products in processing plastsery  Zaria, Nigeria. The samples were preserved in
common (McDonaldet al., 1992). For instance an polyethylene buckets packed with ice from the samgpl
elevation in calcium/phosphorus ratio, acidity, ashtent  point to the laboratory. A 0.5 liters portion ofckaof the
and crude lipid has been reported due to processing sample collected were allowed to stand for 6 terafthich
blood meal sourced from cattle and goat (Omostiyal., the liquid portion was decanted, the solid was then-
2013). dried and ground to powder. While another 0.5 diter
Processing methods of blood meal is of great ingpae  portion of each of the blood from cattle, goat aheep
since blood is a highly perishable product and nhest was processed by steam at a regulated temperafure o
processed as soon as possible to avoid decadenallyus 100°C for 45 min by means of steam bath. The coagulated
by reducing its moisture content to less than 12M®%  solid of each sample was separated from its serym b
moisture and stored in a dry place in order fondt to  decantation and sun dried for 72 h before grindimg
deteriorate. Other processing methods of blood meameals using an agate mortar and pestle (Procter and
preparation include: solar drying, oven drying, dru Meullenet, 1998; Marichadt al., 2000).

drying, flash drying and spray drying among othétsuze

&Tran, 2013).Raw blood has also been stabilized andSsample digestion for elemental analysis

stored for one week by adding 0.70% sulphuric acidn ~ One gramme of each of the sample of cattle, goaheep
equivalent of another acid. Blood can equally beblood meal was reflux with 30.0 ml aqua regia ibeaker
coagulated to aid the removal of water, by the tiatubf at a temperature of 76 until brown fumes were
1.0% unslaked lime or 3.0% slaked lime even thotniggh  completely liberated; the solution was allowed tml¢
method of dehydration is usually evidence with anfiltered and made up to 100 ml with distilled wat@on,
increase in the amount of dry matter losses by @b@®-  1980; Ehi-Eromoselet al., 2012).

15.0%, which may include some of the useful mirgeral

present (Maigat al., 1996). Determination of mineral content

Blood meal is used in most occasions as feed ingmédi The concentration of the mineral elements: calciirom,
and may be incorporated into animal feed duringd fee magnesium, manganese, zinc, copper and nickel en th
manufacturing processes which may include: grinddhg blood meal samples were determined by the meaas of
feed ingredients to enable mixing of different idjents automated atomic absorption spectrophotometer @dmic
(Peisker, 2008); conditioning and pelleting to aggtrate  669) set at the wavelengths of 422.7, 248.3, 285(9,4,
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213.8, 324.7 and 236.0 nm, respectively while thecalcium in the product due to denaturising of blpootein
concentrations of potassium and sodium were deteaini and consequent release of mineral ion in the variou
using the flamephotometer (Jenway PFP7),set at theamples. The high calcium content of the product
wavelength of 589.0 and 766.0 nm, respectivelyraftéd  alongside other elements like potassium and magmesi
digestion of the samples. The phosphorus conterst wawill help lower blood pressure as reported in salver
determined by means of a colorimeter at a wavellen§t  clinical studies (Osbornet al., 1996; Zewel, 1977).

430 nm after colour development with the aid ofadate

molybdate reagent (AOAC, 1990). Phosphorus

The mean phosphorus content of the non-steam medes
Results and Discussion blood meal from cattle, goat and sheep were 0.0482%
Sodium 0.0731% and 0.0688% while in the steam processautibl

The mean concentrations of sodium in the non-steanmeal were 0.157%, 0.157%and 0.147%, respectively as
processed blood meal sourced from cattle, goatshedp  presented in Fig. 2; indicating a significant difiece in
were 0.224%, 0.222% and 0.228% while in the steanphosphorus content between the steam processetband
processed blood meal it was 0.801%, 0.730% andb®77 steam processed product. The higher content of
respectively as shown in Fig. 1. This indicatest tfi@  phosphorus in the steam processed product may é¢odu
concentrations of sodium have significantly inceshdy  effectiverelease of phosphate ion on steam heading
about three fold at 95.0% confidence limit as aultesf blood protein gets denatured at elevated tempestidihe
steam processing. The higher concentration of sodiay  presence of abundant phosphorus and calcium woaks m
be due to effective concentration of the minerais o the steam processed product more useful in propee b
dehydrating and effective denaturisation of bloodtgin  formation (Shills, 1992).

which tend to release the mineral from its matrililes

heating. The low concentrations of sodium in the-no

steam processed blood meal may be due to loss ¢ 1.
minerals on decantation of the liquid portion of thlood 09 |
in order to get it in the dry form. 08 - B

€07 g_’
Potassium 2 06 Ties
The mean concentrations of potassium were 0.0396% % 05 ;‘5 = Cattle
0.256% and 0.214% in the non-steam processed bloo| & g‘g ] by )
meal sourced from cattle; goat and sheep whilehin t S o5 | =;§in % Goat
steam processed blood meal were 0.186%, 0.408% an 0.1 - EJ;\ [ Sheep
0.452%, respectively as presented in Fig. 1; ingtigaan o joomsm BN oolow HEEN
elevation in potassium content as a result of Esiog. S S S D
The higher concentrations of potassium may be due t & & & &
effective concentration of the minerals on dehydgaand \\\,«\Q 0\‘? @é? A
denaturisation of blood protein with heat. Sodiund a & e o ®
potassium are generally required for the mainteaaofc

osmotic balance of the body fluids and retentioprotein
during growth (NRC, 1989). Fig. 2: Effect of steam processing on calcium and
phosphor us concentrationsin bloodmeal

0.9
= 08 -
£ 07 3}5.5 Iron
s g-g S The mean concentrations of iron in the non-steam
£ o2 ii 4 o processed blood meal sourced from cattle, goatshedp
g 03 .5{3. i .\} ™ Cattle were 1330 mg/kg, 1715 mg/kg and 1458 mg/kg while in
s g-i ‘3?; 'if"}‘: ?, ey % Goat the steam processed blood meal it was 1368 mg8&g 1
o Ié'-‘v S N G . mg/kg and 1450 mg/kg as presented in Fig. 3. This
S » N N eep indicates no significant difference in concentratias a
& & & & result of processing (P<0.05) between the steamnand
(\Q@ & QQ‘° & steam processed products. Since the products drerri
SEREP S S iron which is an i f the haerb
& KN N iron which is an important component of the haermbigl
o® hence both the steam and non-steam processed tgoduc

Fig. 1. Effect of steam processing on sodium and are essential for blood formation as well as themab

potassium concentrationsin blood meal functioning of the central nervous system (Vyas &
Chandra, 1984).

Calcium .

The average concentrations of calcium in the nearst ~Magnesium .

processed blood meal from cattle, goat and sheep we The concentrations of magnesium in the non-steam

0.0467%, 0.0511% and 0.0431% while in the steanProcessed blood have their average values as 2Egkg,

processed product it was 0.796%, 0.869% and 0.881% 236-1 mg/kg and 231.9 mg/kg while they were 2688

cattle, goat and sheep as presented in Fig. 2. Th&@9/kg, 2521 mg/kg and 3009 mg/kg for the steam

concentration of calcium showed a statistical diffee  Processed product samples as shown in Fig. 3,atidg

between the steam and non-processed product iimdjcat that steam processing S|gn|f|c;_intly elevates thgmai_alum

higher concentration in the steam processed produdontent of blood meal. The higher content of magmes

implying that steam processing affects the conaiotr of ~ Of the steam processed product may be due to igfect
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release of magnesium on dehydrating via steam psotg

and denaturingof blood protein as a result of heat.

Magnesium is also an activator of many enzymesnryst Copper

and also maintains the electrical potential in ser(Shills, The mean concentrations of copper in the non-steam

1992). processed blood meal sourced from cattle, goatshrdp
were 5.84 mg/kg, 9.94 mg/kg and 6.76 mg/kg whikeyth
3500 were 4.71 mg/kg, 6.77 mg/kg and 11.7 mg/kg in tears
B 3000 processed as presented in Fig. 5. There is nofisgmi
B 2500 23 difference in the concentration of copper betweba t
< 2000 1{;.; steam processed and non-steam processed product,
2 1500 ;3,‘ 55 i = Cattle indicating that steam processing has no effectha t
£ 1000 | G JiHW Ll concentration of copper in blood meal.Copper is iregu
g sog . ] i P  Goat as a co-factor in different oxidative and reductive
S S N S S Sheep enzymes. According to Nairet al. _(1997),_ it’salso_
& & & & important for red blood cell formation, mitochoralri
&£ & & & function and a component of ribonucleic acid (Magiet
& <o W al., 1997).

Nickel

The mean concentrations of nickel in non-steamessed
blood meal sourced from cattle, goat and sheep &&&
Manganese mg/kg, 6.64 mg/kg and 4.2 mg/kg while they were91.4
The mean concentrations of manganese in the namste mg/kg, 1.61 mg/kg and 1.78 mg/kg in the steam @eee
processed blood were 12.2 mg/kg, 18.9 mg/kg and 21.blood meal as shown in Figure 5. This indicatedights
mg/kg for cattle, goat and sheep while the steasngesed decrease in nickel concentrations in the steamegssd
products records 24.5 mg/kg, 39.8 mg/kg and 50.%gng product. More than 90% of Nickel taken in is hetdtie
concentrations of manganese as presented in Fig. 4rganic form that can be safely excreted (ATSDR 9199
indicating a significant difference between theaste
processed and non-steam processed product (P<U35).

Fig. 3: Effect of steam processing on iron and
magnesium concentrationsin blood meal

blood type with the highest concentration of marggen 1 -
was sheep with mean value of 50.94 mg/kg. Thereavas
general increase in manganese concentration sk of = 12 1
steam processing. Deficiencyof manganese in arfieeal 3 10 .
can affect their reproductive performance (Agrictat & £ ;3
Rural Development, 2002). 5 %7 "-}‘
T 6 ’ ) ) = Cattle
. 2 1:% B mi
Zinc _ _ _ g 4 t;'_‘ 5 Ll = Goat
The mean concentrations of zinc in the non-steam g Er L T
processed blood meal sourced from cattle, goatshedp 2 ;j:\:"gj a5 ;5,1 - Sheep
were 83.92 mg/kg, 82.18 mg/kg and 75.00 mg/kg while 0 iR S EAE RS
they were 21.84 mg/kg, 24.39 mg/kg and 21.84 mgikg D D S S
the steam processed product as shown in Fig. 4eTis& ooe,"" o&‘v" & o&‘v"
significantdecrease in zinc concentration as altresiu 0(\Q‘ Q\Q‘ QQQ‘ \\Q‘
steam processing (P<0.05).This may imply that zinc N © S N
content of blood meal is more concentrated in tloed

Fig. 5: Effect of steam processing on copper and nickel

cells that remains after decantation in the proocefss Lo
concentrationsin blood meal

drying. Zinc is a micronutrient which serves asaotdr in
many metabolic activities in living organisms (Gadl &
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g 30 1 ;\ e i « Goat Conclusion
S201 g i3 ;-f} 13;} The study reveals that steam processing of bloodl me
10 1 =8 A -t Sheep sourced from cattle, goat and sheep significaniéyate
Fiic BT B B g p sig fetyy
0 the concentrations of phosphorus and manganesbdut a
‘f,eb\ 5,@*’\ 5"‘& zé,e& two fold their initial concentrations; sodium anat@ssium
Q& Q@" Q@" § by about three fold their initial concentrationglaium
0\0“ @0\ °°° A and magnesium by about ten times their initial
~ v concentrations as a result ofthe effect of steamegssing

Fig. 4. Effect of steam processing on manganese and

zinc concentrationsin blood meal
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