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ABSTRACT 

High Performance Liquid Chromatography (HPLC) was used to determine the vitamins and minerals content of 

some locally sourced ingredients such as fish liver oil, Baobab (Adansonia digitata) , Fluted pumpkin (Telfaria  

occidentalis), Cockcomb (Celosia spp), Amaranth (Amaranthus cruentus) leaves, Ethiopian pepper (Xylopia 

aetiopica), Red pepper (capsicum frutenscen), Yeast (Saccharomyces  cerevicae), rice bran, palm oil and 

colostrums.  The results indicated that fish liver oil was the most potent source of vitamins A, D, E and B12  

represented by 9x10 
6 

iu/100g, 48000icu/100g, 30mg/100g, and 40.5mg/100g, respectively. B-Complex 

vitamins were present among the spices and vegetables analyzed. Saccharomyces cerevicae was observed to a 

potent source of thiamin (9.4mg /100g) and niacin (41.8 mg / 100g). Capsicum spp and Telfaria occidentalis 

had ample amounts of riboflavin, thiamin and niacin. Rice bran had the highest amount of pyridoxine, 

28.6mg/100g, while pantothenate was present more in the milk (8.2mg/100g) than other materials analysed. The 

mineral composition of the materials analysed showed that they have fairly uniform potency. Amaranthus 

cruentus was found to contain more mineral with 3.0, 1.4, 5.13, 1.10, 5.04 and 1.09% for copper (Cu), Zinc 

(Zn), potassium (K),  Sodium  (Na),  Calcium (Ca), and magnesium (Mg), respectively. The results of the 

analysis indicated that vitamins and minerals potencies of these ingredients can be harnessed for the production 

of vitamin and mineral premix for animal feed formulation. 
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INTRODUCTION 

Feeding has been a major determinant of 

profit in the livestock business as it accounts for 

70-80% of the cost of producing some livestock, 

most especially poultry (Bolu and Balogun, 1998). 

One of the key  factors militating against the 

development of  livestock is the high cost of feed 

resulting from  a cumulative effect of cost of feed 

ingredients  used in livestock feed production. For 

example, synthetic vitamin/mineral premix is an 

important feed ingredient that must be included in 

livestock feeds to produce a balance feed. 

Presently, this feed ingredient is imported and 

expensive. Direct method of reducing cost of 

production and increasing profitability has been 

traced to the usage of unconventional locally 

available and cheap feed ingredients. In Nigeria, 

concerted efforts have been given to source for 

alternative macro ingredients, e.g. corn, soy bean, 

groundnut cake etc.,  micro ingredients which 

contribute substantially to animal well-being in 

terms of providing essential micronutrients have 

however, not receive same attention (Bolu, 2001). 

Vitamin Premix is a mixture of essential 

micro- ingredients in livestock feeds. It is the major 

source of vitamin requirements of livestock. 

Current views on the provision of vitamins for 

animals and human food are those related to 

vitamin fortification especially where a deficiency 

or sub–optimal availability is suspected. Vitamin 

premixes are sold in the form of expensive 

synthetic analogues (Aduku, 1992).   These 

products contain the active ingredients (30%) and 

non-biodegradable stabilizers. The current global 

emphasis in animal production is  the production of 

feeds that are free as much as possible of synthetic 

products (organic feed) owing to the deleterious 

side effects of consistent consumption of non-

biodegradable synthetic products on both animal 

and human health (Casewell et al, 2007) . Detailed 

information on health hazards associated with the 

utilization of synthetic products in animal feeds has 

been documented (WHO, 1987). This information 

has been useful for organization and institutions 

engaged in the production and monitoring of food 

additives. They have also becomes useful tools of 

enlightenment regarding the effects of various 

synthetic additives in foods through the 

recommended Acceptable Daily Intakes (ADI), 

Maximum Residue Limits (MRLs), No- Observed-  
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Effects- Levels (NOELs) toxicological effects and 

tolerable intakes of such additives, (WHO, 1987). 

Production and utilization of alternative natural 

vitamin source in animal production will not only 

substitute for the expensive (imported) synthetic 

form, but also reduce the overall cost of 

production, resultant health risk and environmental 

pollution. 

Natural ingredients of interest in this study 

are vegetables such as Baobab leaf (Adansonia 

digitata leaf),  Telfaria occidentalis (Ugwu), 

Celosia spp (soko),  Amaranthus cruentas (efo 

tete), spices such as  Ethiopian pepper ( Xylopia 

aetiopica),  and Red pepper (Capsicum frutenscen). 

Others are Yeast (Saccharomyces cerevicae), Rice 

bran, Palm oil, Fish liver oil and colostrum.  

High Performance Liquid 

Chromatography (HPLC) is now widely used 

regularly for the analysis of vitamins.  The 

advantages of this method of analysis lie in its 

speed, sensitivity and selectivity which is devoid of 

interference (Pozo et al., 1990).  This study was 

aimed at determination of vitamin and mineral 

content of Baobab leaf (Adansonia digitata leaf),  

Telfaria occidentalis (Ugwu), Celosia spp (soko),  

Amaranthus cruentas (efo tete), spices such as  

Ethiopian pepper (Xylopia aetiopica),  and Red 

pepper (Capsicum fructenscen);  Yeast 

(Saccharomyces  cerevicae), Rice bran, Palm oil, 

Fish liver oil and colostrums using  High 

Performance Liquid Chromatography. 

 

MATERIALS AND METHOD 

Sources of Materials for Analysis  

The materials analysed included Baobab 

leaf (Adansonia digitata leaf), Telfaria occidentalis 

(Ugwu), Celosia spp (soko),  Amaranthus cruentas 

(efo tete), spices such as Ethiopian pepper (Xylopia 

aetiopica), Red pepper (Capsicum frutenscen); 

Yeast (Saccharomyces  cerevicae), Rice bran, Palm 

oil, Fish liver oil and colostrum.  All the 

ingredients were collected within Ilorin, Kwara 

State, Nigeria. Fish Liver and abdominal oil by 

product was cold extracted from abdominal fat and 

liver of fish and kept in sealed polythene bags for 

16 hours at a temperature of -4
o
C for 24 hrs prior to 

analysis. The vegetable leaves were bought fresh, 

air-dried for 36hrs, cut into convenient size and 

ground into particle size (1mm sieve) and stored 

prior to analysis. Spices used were bought in the 

dried form from the open market and ground to 

1mm sieve particle size. 

The plant materials were identified by a 

plant biologist, Department of Plant Biology, 

University of Ilorin and voucher specimens 

deposited in the herbarium of Department of Plant 

biology (Voucher Number AA-VA025-32). 

 

Vitamin Assay Procedure 

Vitamin analysis was carried out at 

National Agency for Food, Drug Administration  

 

and Control (NAFDAC), Kaduna Regional Office, 

Kaduna State, Nigeria, using standard HPLC 

analytical procedures outlined for vitamin 

determination in Pharma and Food premixes as 

highlighted by Stadnick and Zona(1990). HPLC 

used was (Model: PU 4100 Liquid chromatograph) 

equipped with injection valve, double and mono 

piston pulse free pump, UV detector (Model PVE 

Unicam PU 4020), Flourescent detector (Model 

Varian 9075). Recorder (Model PM 825/A One 

line recorded), and integrator (Model PU 4815 

Computing integrator), all from Phillip Analytical 

Cambridge, UK. 

Vitamins A, D and E were determined 

according to the procedure of Pozo et al. (1990). 

Vitamin K (phytomenadione) was determined 

according to the procedure of Shino et al. (1988) 

and as modified by Fernandez  and  Crespillo 

(1990) while vitamin B1, B2, B6 ,  B12 niacin, and 

folic acid was determined using the procedure 

described by  (Henninger et al., 1990)   Ca- 

Pantothenate was determined according to the 

procedure of Rhin (1990). Ascorbic acid was 

determined according to the procedures of Stadnick 

and Zona (1990), while carotene was determined 

according to AOAC (1990), respectively.   

 

Minerals Assay 

The minerals content were determined by 

wet–ashing the samples with a mixture of 

hydrochloric and nitric acid, followed by flaming 

in an Atomic Absorption Spectrophotometer 

(Model: Philip Analytica PU 9100X) using 

different lamps according to AOAC (1990). 

 

RESULTS AND DISCUSSION 

The results of vitamins and minerals 

analyses are presented in Tables 1 and 2, 

respectively. Fish liver oil was found to be the most 

potent source of vitamins A, D, E, and B12 

represented by 9 x 10 iu/ 100g., 48000icu/100g, 

50mg /100g, 50mg /100g, 40.56mg/100g. The B-

complex vitamins were evenly distributed among 

the ingredients analysed – Yeast contain more of 

thiamin (9.4mg/100g) and niacin (41.8mg /100g). 

Capsicum spp and Telfaria spp were found to be 

rich in ascobate. Xylopia aetiopica contain good 

amount of tocopherols, 25mg/100g. Telfaria is 

found to be rich in ascorbic acid and also found to 

contain riboflavin, thiamin and niacin (Donatus and 

Nneka, 2007). Rice bran had the highest amount of 

pyridoxine, 28.6 mg / 100g, while panthothenate 

was found more in the colostrum (8.2mg/100g) 

than other materials analysed. The minerals 

composition of the ingredients presented a fairly 

uniform potency. The results of the analysis are in 

agreement with NRC (1994) and that of Ngoddy 

and Ihenkoroye (1985). The composition of 

Capsicum spp was similar to the report of Pyke 

(1989) except for niacin, which was comparatively 

low (3.8mg / 100g). It is however a good source of  
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vitamin C, thiamin, nicotinic acid and carotene. 

This observation is in agreement with the works of 

Hughes and Phillip (1989).  The vitamins 

composition of the fish oil and its by – product was 

comparable to that reported by Pozo et al. (1990), 

which was found to be rich in vitamins A, D and E 

as also reported by Black et al. (1979). The 

analysis of the yeast is also comparable to (NRC, 

1994) and is a good source of cobalamin. The 

values obtained however were different from those 

reported by Kutu et al. (1997). Yeast however, has 

been reported to be relatively good source of 

niacin, folate and thiamin (NRC, 1994). Celosia 

spp was reported to be rich in vitamin A and C and 

contains micronutrients similar to Amaranthus spp 

which is in support of that reported by Aletor and 

Adeogun (1995). Other results observed for 

Xylopia aetiopica, and colostrum composition were 

found to be new. The minerals analysis agreed with 

the reports of (NRC, 1994, Hughes and Phillip, 

1989) except for some variations. The rice bran is a 

good source of riboflavin and this corresponds with 

the findings of NRC (1994) but the results of the 

findings did not show that rice bran contains some 

useful amount of mineral and vitamins. 
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Table 1:  ANALYSIS OF VITAMIN CONTENTS OF THE NATURAL INGREDIENTS 

 

All values represent mean of three replicates 

 

 

Ingredients* 

A 

iu/100g 

D 

icu/100g 

E 

mg/100g 

K 

mg/100g 

B1 

mg/100g 

B2 

mg/100g 

Niacin 

mg/100g 

B6
 

mg/100g 

 Folate 

mg/100g 

B12 

mg/100g 

Pantothenic 

acid 

mg/100g 

Biotin 

mg/100g 

 Vit  C 

mg/100g 

Fish Liver 

Oil (by 

product) 

9x10
6 

48,000 30 - - - - - - 40.5 - - - 

A. digitata 4855 - - 0.3 0.03 0.082 4.4 2.6 2.8 0.9 1.3 0.06 Trace 

Telfaria spp 4302 - - 0.4 1.0 0.25 5.0 3.2 3.2 0.14 1.6 0.18 1410 

Celosia spp 3853 - - 0.31 0.9 0.15 4.8 0.1 4.1 0.1 1.4 0.01 202.2 

Amarantus 

spp 

4132 - - 0.22 1.1 0.3 10.1 0.12 5.1 0.12 1.6 0.11 379 

Capsicum 

spp 

3000 - - 0.01 1.2 1.5 3.8 0.08 0.92 0.01 0.8 0.19 Trace 

Palm oil 90,000 - - - - -  - - - - - - 

Milk 1230 4.0 0.98 0.37 0.145 0.18 8.5 4.8 0.25 5.1 8.2 0.1 trace 

X. aetiopica - - 25 - 0.13 0.21 5.6 4.6 3.1 0.8 1.4 0.1 - 

Yeast S. 

cereviciae 

- - - - 9.4 0.4 41.8 4.1 3.8 4.8 1.11 0.2 - 

Rice Bran - - - - 0.10 2.41 0.25 28.6 1.4 0.02 2.30 0.047 - 
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Table 2: Mineral Content of Natural Ingredients 

 

 

 

 

 

 

 

 

 

 

Ingredients* 

Cu (%) Pb (%) Zn (%) K (%) 

 

 Na (%)  Ca (%) Mg (%) 

Fish Liver Oil 

(by product) 

-
 

- - - - - - 

A. digitata - - <0.05 0.11 0.5 1.95 4.4 

Telfaria spp 0.07 - 1.36 2.90 0.51 2.95 4.4 

 

Celosia spp 

1.12 Trace 0.26 2.60 0.97 2.52 4.8 

Amarantus spp 3.0 - 1.40 5.13 1.10 5.04 1.09 

Capsicum spp 0.055 - 0.01 2.40 0.63 1.50 <0.01 

Palm oil - - - - - - - 
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CONCLUSION 

The results of the analysis of vitamins and 

minerals of these materials showed that they are 

good sources of some essential micro nutrients and 

could be useful in formulating a natural vitamin 

premix for livestock. The findings of this work 

would serve as a valuable asset for feed 

manufacturer. It will also encourage the inclusion 

of these locally sourced products that are relatively 

cheap, and of ready availability as feed ingredients, 

this would further serve to reduce the cost of feed 

in the livestock sector, save foreign earnings, 

improve the profit margin of farmers and livestock 

feed producer. On the overall, public health will 

also benefit from this paradigm shift in animal 

production. 
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