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Photochemical analyses of the plant mistletoe from guava (Psidium guajava), kolanut (Cola nitida), 
orange (Citrus), pear (Persea americana) and cocoa (Theobroma cacao) were carried out according to 
standard methods (the spectrophotometric method). Cytotoxicity test was also carried out on the leaf of 
plants, using Artemia salina. The findings shows that the plants had alkaloids, ranging from 0.20±0.01% 
to 2.20±0.01%, saponins 0.69±0.01mg/g to1.40±0.01mg/g, tannins 3.38±0.08mg/g to 1.63±0.00mg/g, 
flavonoid 6.39±0.01mg/g, phenolic compounds 519.9 ± 8.81 mg/g to 337.6 ± 2.32 mg/g, phytate 2.74 ± 
0.01% to 1.76 ± 0.01%, oxalate 0.06 ± 0.02 mg/g to 0.04 ± 0.01 mg/g, trypsin inhibitor 65.0 ± 4.37 tui/mg to 
54.00 ± 0.01 tui/mg. Statistical analyses showed that there were no significant differences (p > 0.05) in 
most of the values. The cytotoxicity level decreased in this order. Mistletoe from guava (MG) > Mistletoe 
from kolanut (MK) > Mistletoe from pear (MP) > Mistletoe from cocoa (MC) > Mistletoe from orange (MO) 
as compared to standard potassium dichromate. Thus the plants are potentially medicinal plants for 
folk medicine because of their low bioactive compounds and their safety for consumption due to their 
low levels of toxicity. 
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INTRODUCTION  
 
Viscum album belongs to the family Loranthaceae, 
commonly called mistletoe (Anslem, 2004). It is a hemi – 
parasitic plant which has its root sunk into the branches 
and trunks of other trees instead of the soil; the seeds 
need sunlight to germinate unlike most other plants 
(Anselm, 2008). The leaves produce chlorophyll even in 
the darkness unlike other plants that turn yellowish when 
there is no light hence, the name evergreen (Job, 1969). 

The plant has been used for various medicinal 
purposes from ancient times, it has been reported to 
possess a number of therapeutic applications in folk 
medicine in curing or managing of a wide range of 
diseases such as diabetes mellitus, chronic cramps, 
stroke, stomach problems, heart palpitation, to lower 
blood pressure, difficulties in breathing and hot flushing in 
menopause (Fletcher, 1990). Presence of various phyto-
chemicals such as glycosides, alkaloids, viscotoxins, 
phenylpropannoids, tannins, lignnins and sugars has 
been reported  in  the  mistletoe  collected  from  different  
host plant (Jurin, 1993). Generally, phytochemicals are 
natural occurring compounds which have both stimulatory 

and inhibitory properties; they are bioactive and non – 
nutrient plants compounds with physiological action on 
human body (Okwu, 2001).  

Mistletoe leaves and young twigs are used by 
herbalists and it is popular in Europe especially in 
Germany for treating circulatory and respiratory system 
problems (Ernst, 2006). The use of mistletoe extract for 
medicinal purposes originated with Rudolf Steiner, the 
founder of Arthroscopy; compared the parasitic nature of 
the mistletoe to that of cancer and believed that cancer 
represent a faltering of the body’s spiritual defenses 
(Ernst, 2003). V. album plant living on different host trees 
is endowed with different antioxidant activity; the 
antioxidant capacity of the extract could differ according 
to the harvesting time of the plant as well as nature of the 
host tree (Bussing, 1999). 

V. album has water soluble, heat resistance and insulin  
releasing component (Bioksman, 1996). Anselm (2008) 
reported that mistletoe from guava (Psidium guajava) is 
the best in treating cancer because it contains the highest 
concentration of lectins; a kind  of  proteins  that science  



 
 
 
 
has discovered to destroy cancerous tumors and cells, he 
also showed that mistletoe from kolanut (Cola nitida) is 
the best for the treatment of hypertension, nervousness 
and   insomnia,  while  those  from  cocoa  (Theobroma 
cacao) is useful in the treatment of diabetes. 

The aim of this work was to verify the differences in the 
phytochemical properties and biosafety of V. album from 
different host plants to justify their efficacy on a particular 
ailment as observed by Anselm (2008). 
 
 
MATERIALS AND METHODS  
 
Fresh leaves of V. album from 5 different host trees were 
collected from Ewu in Edo state; namely: C. acuminate 
(kolanut) tree, P. guajava (guava) tree, Citrus spp. 
(orange) tree, Theobroma cacao (cocoa) tree and Persea 
americana (avocado pear) tree. The leaves were washed 
and air dried separately in the laboratory benches for 
about two weeks; the dried leaves were separately 
micronized with a hammer mill into a fine powder; 
weighed and kept in sterile container separately for use 
later. 
 
 
Phytochemical analysis.  
 

The spectrophotometric method (Akimutini, 2006) was 
used for saponin analysis on each of the plant samples 
from five different host plants. 1g of each powdered 
sample was dissolved in 50 ml of butanol in a 25 ml 
beaker separately. Each of the mixture was left for 5 
hours and then shaken to have a homogenous mixture. 
The mixture filtered through a Whatman filter paper into a 
100 ml beaker separately and 20 ml of 40% saturated 
solution of magnesium carbonate (MgCO3) was added to 
each of the filtrate. The saturated solution of magnesium 
carbonate obtained was again separately filtered using 
Whatman filtter paper to obtain a clean colourless 
solution. 1ml from each of the colorless solution was 
pipette into 5 different 50ml volumetric flask and 2ml of 
5%  FeCl3 solution was added to each and made up to 
the mark with distilled water and was allowed to stand for 
30minutes. The absorbance of each of the solution was 
read on an Agilent spectrophotometric at a wavelength of 
380nm. 

The composition of flavonoids was determined by 
Aluminium chloride colorimetric method as described by 
(Chang and Minga, 2002). 1g of the powdered sample 
was weighed from each of the five (5) different samples – 
each of the weighed samples was poured into five (5) 
different labeled beakers respectively. 25ml of 95% 
ethanol added to each and left for 24hours, before each 
of the solution were filtered separately using Whatman  
filter paper. 0.5ml of the filtrate was taken from each and 
1.5ml of 95% ethanol was added to each; 0.1ml of 10% 
Aluminium chloride was also added to each of the 
solution, before it was shaken to have a homogeneous  
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mixture and this is followed by the addition of 0.1ml 
(CH3COOK) Potassium Ethanoate. Finally, 2 – 8ml of 
distilled water was added to each of the solution and 
incubated for 30 minutes at room temperature. The  
absorbance of the reacting mixture was measured at 
415nm with a visible spectrophotometer. 

Using gravimetric method, Alkaloid content was 
quantified, using the method described by (Onwuka, 
2005). 5g of each powdered samples separately in 50ml 
of 10% acetic acid in ethanol in conical flasks. Each of 
the mixture was shaken and allowed to stand for 4 hours 
before filtering.of each ¼ of the filtrate was evaporated on 
a hot plate. Then 1% concentrated NH3 was added to 
each drop wise to precipitate the alkaloids. Each of the 
precipitate was filtered with a weighed Whatman filter 

paper ( ) and each of the precipitate in the filter paper 

was dried in an electric oven at 60  for 30 minute and 

were cooled in the desiccator before each was weighed 
as W2. By weight difference the weight of the alkaloids 
was determined and expressed in %. 

 

% alkaloids    =     

 
W1 = Weight of empty filter paper 
W2 = Weight of filter + filtrate 
W = Weight of sample each. 

 
The tannin content was quantified following the method 
described by (Akimutini, 2006). 2g of each of the 
powdered sample was measured and added to 10ml of 
distilled water in conical flasks separately. The solution 
was left to stand for 30 minutes before 2.5ml from each of 
the supernatant was taken into a 5ml volumetric flask and 
1ml of folin – demis reagent was added to each. This was 
followed by addition of 2.5ml of saturated Na2CO3; each 
of the solution was diluted to make it up to 50ml in a 
volumetric flask. It was allowed to stay for 90 minutes 
before the absorbance was measured at 250nm in a 
spectrophotometer respectively. 

Cyanide composition was determined using the method 
of Wang and Filled as described by (Onwuka, 2005). 5g 
of each sample was weighed and added to 50ml of 
distilled water in a corked 250ml conical flasks 
separately. They were allowed to stand for 24 hours 
before filtration separately. Poured filtrate into five (5) 
different corked test tubes and then 4ml of alkaline was 

added. Each was incubated in a water bath at 37  for 5 

minutes before the absorbance of each was taken at 
490nm. 

Phenolic compound analysis was determined by 
spectrophotometric method. 0.03g of the plant samples  
was weighed into five (5) different test tubes and 10ml of 
50% aqueous ethanol was added to each and left for 2 
hours. After then it was filtered each using Whatman filter 
paper into five (5) different 50ml volumetric flask. 2.5ml of  
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folin – demis reagent was added to each of the filtrate 
and was allowed to stand for 30 minutes. 50ml of 
saturated Na2CO3 was also added to each and it was 
mixed thoroughly and  allowed  to  stand  for 20 minutes 
before the absorbance of each was taken at 760nm. 

Oxalate was determined by dissolving 2g of each of the 
sample was measured in 100ml of distilled water 
separately, followed by the addition of 10ml of 6m HCL. 
Each was boiled for 1 hour, cooled and then filtered. 
Each of the content was made up to 300ml with distilled 
water. Duplicate portion of each of the filtrate of 125 was 
taken into 5 different beakers and drops of methyl red 
indicator was added, followed by the addition of 
concentration NH4OH solution drop wise until the test 
solution changes from pink color to a faint yellow color. 

Phytate was determined by extracting 5g of each of the 
leaf sample with 0.2 NHCl; 0.5ml of each of the extract 
was pipette into a test tube. Each of the test tube was 
heated in boiling water bath for 30 minutes then the test 
tubes was cooled in ice for 15 minutes and allowed to 
have reached room temperature, the content of the tube 
was mixed and centrifuged for 30 minutes at 3000 r.p.m. 
1ml of each of the supernatant was transferred to another 
test tube and 1.5ml of HCl solution was added to each 
before the absorbance each was taken at 514mm. 
 
 
Determination of trypsin inhibitor  
 
Trypsin inhibitor was determined by weighing 0.2g of 
each of the powdered sample into a cap centrifuge tube 
separately, 10ml of 0.1m phosphate buffer was added 
and each of the content shaken at room temperature for 
1hrs on a UDY shaker. Each of the suspension obtained 
was centrifuged at 5000 rpm for 5 minutes and each was 
adjusted to 2ml with phosphate buffer. The test tubes 
were placed in water bath and maintained at 37°C. 2ml of 
casein solution was added to all the tubes which were 
kept at 37°C. These were incubated for 20 minutes. The 
reaction was stopped 30 minutes for blood red color to 
develop. 

Cytotoxicity Bioassay carried out using a modified 
method of (Solis and Anderson, 1992). Brine shrimps (A. 
salina) were hatched using Brine Shrimp egg in a plastic 
vessel (500ml) filled with artificial sea water (prepared 
using NaCl 38g/l) under constant aeration for 48 hours. 
After hatching active nauplii free from egg, shells were 
harvested from brighter portion of the hatching chamber 
and used for the assay. Ten (10) nauplii were drawn 
through a glass capillary and placed in each container 
containing 5ml of artificial sea water. This is followed by 
the addition of the plant extract of different concen-
trations. Sample A, the extract was prepared into five (5)  
different bottle containing 10 newly hatched brine 
shrimps; this is applied to the remaining four (4) different 
plant samples respectively. They were incubated at room 
temperature for 24 hours and after then the result was  

 
 
 
 
taken using a magnifying lens to view the total number of 
the death and the survived ones. At the end, the % 
lethality was calculated and the lethal concentration was 
also calculated.  
 
                                                          
RESULTS AND DISCUSSION 
 
The result of the phytochemical analysis represented in 
Table 1 revealed the presence of medicinally active 
constituents in V. album. The quantitative estimation of 
the chemical constituents of the plant studied showed 
that the leaf of the plant (V. album) obtained from five (5) 
different host trees [C. acuminate (kolanut), P. guajava 
(guava), Citrus spp. (orange), T. cacao (cocoa) and P. 
americana (avocado pear)] is rich to some extent in 
alkaloid, flavonoid, saponin, tannin, phenolic compound, 
and trace of cyanide , phytate, trypsin inhibitor, oxalate, 
which varied in concentration with host plant. Mistletoe 
obtained from guava contained the highest concentration 
of tannin while the one from pear contain the lowest 
concentration of tannin. Mistletoe from orange contains 
the highest concentration of flavonoid and the one from 
kolanut contains the lowest concentration. Mistletoe from 
kolanut had the highest concentration of cyanide and the 
one on guava is the least in cyanide concentration; 
mistletoe from pear had the highest concentration of 
saponnin followed by one from pear while orange had the 
least concentration. In phenolic compounds 
determination, mistletoe from pear have the highest and 
the one form cocoa the least in concentration, in phytate 
determination, mistletoe from cocoa highest in 
concentration followed by the one from kolanut the least, 
mistletoe from pear have the highest concentration of 
oxalate and the one from cocoa the least, mistletoe from 
orange contain the highest concentration of alkaloid 
followed by one from kolanut the least and finally 
mistletoe from cocoa have the highest concentration of 
trypsin inhibitor followed by the one from kolanut the 
least. 

The cytotoxicity bioassay carried out on the plant 
reveals the potency of the plant at different concentration 
and the percentage lethality is calculated showed 
decreasing toxicity in the following decreasing order 
,when compare to the standard (Potassium dichromate):- 
mistletoe from guava (MG) > Mistletoe from kolanut (MK) 
> Mistletoe from pear (MP) >  Mistletoe from cocoa (MC) 
>  Mistletoe from of orange (MO). The MG is more toxic 
than any of the plant, while MO has lowest toxicity level. 
However none of the plant has toxicity level beyond the 
standard tested.  This shows that the plants are very safe 
for human consumption. 

The result of the photochemical test carried out  on  the 
plant reveals that mistletoe from various host trees 
contains some bioactive ingredients and also some anti – 
nutrients. The effect of the anti–nutrient is determined by 
the concentration taken. 
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Table 1. Quantitative phytochemical analysis of mistletoe (Viscum album) from different host trees. 
 

Plant sample
 Tannins 

(mg/g)
 

Flavonoids 
(mg/g)

 
Cyanide 
(mg/g)

 
Saponin 
(mg/g)

 
Phenolic 

comp (mg/g)
 

Phytate               
(%)

 
Oxalate 
(mg/g)

 
Alkaloids 

(%)
 

Trypsin 
(mg/g)

 

Mistletoe from kolanut 
 

1.39±0.01
b 

2.36±0.01
a 

0.26±0.03
b 

0.76±0.06
b 

33.7±0.06
b 

0.48±0.0
a 

0.04±0.01
a 

0.06±0.02
a 

28.0±0.01
a 

Mistletoe from guava     3.3±0.08
b
 4.12±0.01

a
 0.12±0.02

b
 1.40±0.01

b
 273.5±6.08

a
 1.74±0.01

a
 0.02±0.01

a
 0.08±0.03

a
 22.7±2.01

a
 

Mistletoe from orange  
 

0.87±0.08
b2 

6.39±0.01a
1
a

2
a

3 
0.15±0.01

b 
0.67±0.0

b 
56.78±5.78

a 
1.74±0.01

a 
0.02±0.01

a 
2.20±0.01

a 
42.3±2.01

a 

Mistletoe from cocoa    1.63±0.00
b
 3.30±0.01

a
 0.25±0.00

b
 0.69±0.01

b
 22.91±2.31

a
 2.74±0.01

a
 0.01±0.01

a
 0.20±0.01

a
 65.0±4.37

a
 

Mistletoe from pear      
 

0.86±0.11
b2 

3.30±1.01a
3 

0.24±0.05
b 

1.03±0.05
b 

519.9±8.81
a 

1.58±0.08
a 

0.06±0.02
a 

1.20±0.01
a 

54.00±3.99
a 

 

n = 3 ± SD. The mean with superscript ‘a’ in the same column are not significant to each other at p > 0.05, where mean with the same superscript ‘b’ are significant to each other. 

 
 
 
The study also reveals that irrespective of the host 
tree, mistletoe contain the same phytochemical 
constituents of varying concentration, hence the 
variation in efficacy of mistletoe from different host 
plants.  
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