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Abstract Intense laboratory tests on experimentally infected
mice and rats had shown that a mixture of micronized onions
and coconut pulp decreases substantially (until disappearance)
the worm load (trematodes, cestodes and nematodes) after oral
uptake. As a consequence, feeding experiments of naturally
infected sheep had been done in Egypt, in Saudi Arabia, and in
Germany, which showed that treated animals grow up much
better than untreated ones. The mean gain of body weight per
animal was up to 6 kg within 4 weeks compared to untreated
ones. These experiments were repeated again in the present
study with naturally infected sheep and horses in Germany.
Two types of professionally produced forage had been used:
(1) mixture of 40 % micronized onions, 40 % coconut flakes,
and 20 % glucose besides sugar beet treacle; (2) mixture of
25% coconut flakes, 25%micronized onions, and 50% of the
so-called muesli forage of Fa. Höveler, Dormagen, Germany
consisting of some oils plus 20 different plant extracts and
several vitamins. All experiments showed that feeding for
10 days led either to the full disappearance of the previously
existing worm load or at least to an enormous reduction.
When comparing the body weights of infected sheep before
the start of the feeding and 4 weeks later, it was found that
there was an increase of 5–8 kg (mean 7.5 kg) body weight in

each treated animal, while nontreated ones had only weight
increases between 0 and 5 kg (mean 2.37 kg). In the case of
the horse treatment, the worm load decreased so enormously
that mostly only single eggs or larvae were found in those
horses that had accepted the onion–coconut food addition.

Introduction

Many authors had shown that many plants may have
anthelminthic effects when fed to naturally infected animals
and/or humans (e.g., Giove 1996; Chiej 1984; Cragg et al.
1997; Fajimi and Taiwo 2005; Hördegen et al. 2003; Hussain
et al. 2008; Leung 1985; Xiao and Fu 1986; von Bingen 1974;
Tagboto and Townson 2001; Desta 1995). Based on these
backgrounds, our group started in 2005 a broad spectrum of
tests using extracts of nearly 100 plants. After a long further
series of experiments (Abdel-Ghaffar et al. 2011; Klimpel
et al. 2011; Mehlhorn et al. 2011a, b, c) using a broad spec-
trum of plants against protozoan and helminthic parasites in
experimentally infected mice, we finally led to the decision
that a combination of micronized onions and coconut flakes
would give best results when used as food additions in order to
decrease an existing worm load in farm animals such as sheep,
cattle, and horses since the biology and also the drug suscep-
tibility of the trematodes, cestodes, and nematodes are similar
within the different host animals, as can be seen when using
registered chemical compounds such as bendazoles or
avermectins (Mehlhorn 2008, 2013; Eckert et al. 2008).
Therefore, the anthelminthic efficacy of a combination of
extracts of onions and coconut flakes has been submitted,
and the patent will be granted finally in 2013. After pilot trials
in Egypt and Saudi Arabia by the research groups of Abdel-
Ghaffar (Cairo University) and Al-Quraishy (King Saud
University) using naturally infected sheep (Mehlhorn et al.
2011a), the present test series with horses and sheep intended
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to obtain harder reproducible data when using standardized
industrially produced food additions containing onion and
coconut at defined amounts besides other food ingredients.

Materials and methods

Animals

Horses

The two horse tests described here were done with groups of 8
and 12 animals which had been selected after previous fecal
controls (using the SAF technique of ParasiTrap, Biosepar,
Mühldorf, Germany). In the first test, each of the eight horses
was fed either the onion/coconut combination or an onion/
coconut muesli combination in order to check which version
was accepted best (Table 1). In the second test, all 12 horses
received the somewhat better accepted onion/cocos/muesli
version plus flakes of sugar beets as appetizers. The age of
the horses ranged from 1 to 12 years. Feeding was done in the
stable. In the first series of feeding, four horses obtained daily
700 g of the coconut/onion mixture for 10 days and the other
four received 1.2 kg of the coconut/onion/muesli mixture for
10 days. In the second series, all 12 horses received 1.2 kg of
the coconut/onion/muesli combination per day.

Sheep

Two test series had been done with differently aged sheep:

1. In the first series, two groups were tested. The first group
consisted of eight male lambs, which received hay as basic
food, while the second group consisted of nine female
lambs that stayed together with their mothers. In the first
group, four sheep were treated with 200 g coconut/onion/
muesli food per day besides hay ad libitum for 10 days, the
other four got only hay. In the second group, five lambs got

200 g coconut/onion/muesli food per day for 10 days,
while four remained untreated, but could suck milk and
could eat hay as the others. Body weights were taken on
days 10, 20, and 30 after the tests had started.

2. In the second test series, a total of 10 sheep with a body
weight range of 26–41 kg were treated each with 300 g
coconut/onion mixture per day for 10 days plus sugar beet
chips ad libitum, while another group of eight animals
(ranging from 29 to 41 kg body weight) only received
normal grass for 10 days in order to compare the effects of
the food additions. The animals of the second group
received on day 18 after the test start also the coconut/
onion mixture in order to observe further effects of the
endowed food. Body weights of all animals were taken on
days 1, 14, 28, and 32, respectively.

Test methods

Before starting, the test feces of potential test sheep were
checked microscopically by the SAF method (ParasiTrap)
for natural infections. Only sheep with an existing infection
rate were included in the test. The members of treated and
untreated sheep groups were selected randomly. Finally, all
sheep were treated and their body weights were controlled at
the beginning, on days 14, 28, and 32 after starting the feeding
with the coconut/onion product.

Products tested

The first product consisting of coconut/onion/muesli contained
25 % micronized onion, 25 % micronized coconut flakes, and
50 % of the commercial horse forage of the Forage Company
Höveler, Dormagen, Germany. The 50 % of muesli contained
20 different minced plant components and several plant oils
(plus several vitamins). The following analytical components
were noted: 4.6 % raw ashes, 0.5 % calcium, 0.4 % phosphor,
0.1 % sodium, and 0.1 % magnesium.

The product coconut/onion contained 40 % micronized
coconut flakes, 40 % micronized onions, and glucose plus
sugar beet treacle. The following analytical components were
found: 3.1 % raw ashes, 0.1 % calcium, 0.2 % phosphor,
0.1 % sodium, and 0.1 % magnesium.

Results

Tests with horses

When testing the acceptance of the two plant-derived food
additions, it turned out that practically each horse was different,
but all did not accept the food addition as well as their regular
food (Table 1).

Table 1 Acceptance of the two food additions

Horse
no.

Normal
food
acceptance

Food
acceptance
coconut/onion

Food
acceptance
muesli

Horse
characteristics

1 Good Medium Not done 10 years/male

2 Good Medium Not done 10 years/male

3 Good Poor Not done 5 years/male

4 Very good Good Not done 3 years/female

5 Very good Not done Good 15 years/female

6 Very good Not done Good 2 years/female

7 Very good Not done Poor 7 years/female

8 Medium Not done Poor 1 year/male

306 Parasitol Res (2014) 113:305–310



At the beginning of the first test series involving the eight
horses listed in Table 1, all horses showed a medium infection
rate by different nematodes (eggs/larvae) except for the youn-
gest one (no. 8), which presented an intense high infection
rate. When controlling the feces of these horses on days 11,
13, and 15 after starting the application of one of the two food
additions (i.e., 1, 3 and 5 days after the end of the 10 days
feeding period), the parasitic stages in seven horses had dis-
appeared, while in the horse no. 8, which had fed extremely
poor on the coconut/onion/muesli, many worm stages were
still found in the feces.

In the second series of test with horses, exclusively, the
coconut/onion/muesli product was fed for 10 days to 12
horses (Table 2). The results show that the amount of the
parasitic stages had been considerably reduced, especially in
those horses, where huge numbers of worm eggs had been

found at the beginning of the treatment. Horse no. 12, which
fed only low amounts of the plant food, showed in three out of
six samples still several trichostrongylid larvae, but on the
other side, no parasitic stages were observed in three samples.
Thus, the worm burden seemed to be much lower also in this
horse.

Tests with sheep using a mixture of coconut/onion/muesli

In the first test series, the effects of the coconut/onion/muesli
product (200 g/day for 10 days) were tested in two groups of
lambs. The first series (Table 3) involved eight male lambs,
which were kept away from their mothers, while the second
series (Table 4) involved nine female lambs, which were kept
together with their mothers and thus had the chance to suck

Table 2 Results of the feces controls after feeding coconut/onion/muesli
to 12 horses for 10 days

Horse
no.

Start of
treatment

Results of treatment
(2 samples) Day 11

Results of treatment
(5 samples) Day 15
after start

1 Many eggs 0/0 0/0/0/L/B/B

2 Many eggs 3 L/0 0/0/1 L/0/1 L/B

3 1 larva 0/0 0/0/0/0

4 2 larvae 0/2 L 0/0/0/0

5 1 larva 0/0 0/0/0/0

6 2 larvae 0/0 0/0/1 L/0

7 1 larva 0/0 0/0/0/0

8 Many eggs 0/0 0/0/0/0/0/0

9 2 larvae 0/2 B 0/0/0/0

10 1 larva 0/0 0/0/0/0

11 Many eggs 0/0 0/2 T/3 L/1 L/0/B

12 Many eggs 5 L/12 L 10 L/0/0/0/10 L/9 L

Many eggs means more than 20/sample; L means parasitic larvae; B
means soil nematode; horse number 12 was the 1-year-old, bad feeding
horse (= no. 8 in the previous test in Table 1)

Table 3 Body weight development of eight male lambs when fed (+)
200 g/day for 10 days with coconut/onion/muesli or not (!)

Sheep
no.

Fed Day 1
(kg)

Day 10
(kg)

Day 20
(kg)

Day 30
(kg)

Weight gain
(kg)

72 + 25.0 26.9 28.2 28.8 3.8

58 + 31.5 30.6 32.0 33.4 1.9

98 + 26.0 27.8 27.8 27.8 1.8

89 + 22.5 23.3 23.3 24.5 2.0

56 ! 26.4 27.5 28.5 28.8 2.4

71 ! 24.0 24.7 24.8 26.1 2.1

60 ! 25.6 26.5 28.0 28.2 2.6

53 ! 32.1 32.6 33.5 35.1 3.0

Table 4 Body weight development of female lambs when fed (+) 200 g/day
or not (!) for 10 days with onion/coconut/muesli

Sheep
no.

Fed Day 1
(kg)

Day 10
(kg)

Day 20
(kg)

Day 30
(kg)

Weight gain
(kg)

Br + 24.0 25.5 27.4 29.9 5.9

88 + 32.0 33.1 36.1 36.8 4.8

S4 + 29.5 31.1 32.1 33.5 4.0

St + 27.4 28.0 28.5 30.9 3.5

Pr + 37.0 37.6 38.8 41.3 4.3

54 ! 26.4 27.8 28.9 30.4 4.0

92 ! 25.2 26.8 29.0 29.2 4.0

7 ! 25.6 27.0 29.5 30.3 4.7

74 ! 26.0 27.0 27.7 28.7 2.7

Table 5 Results of body weight gain of a group of 10 sheep fed with
300 g of a mixture of onion/coconut daily for 10 days

Animal no. Weight day
1 (kg)

Weight day
14 (kg)

Weight day
28 (kg)

Weight
gain (kg)

1 26 28 32 6

2 33 36 41 8

3 41 43 46 5

4 29 31 37 8

5 35 38 41 6

6 34 35 41 7

10 34 36 41 7

11 38 41 436 5

12 38 39 44 6

16 38 41 45 7

Total weight 346 368 421 75

Mean of
individuals

34.6 36.8 42.1 7.5

The feeding with the onion/coconut product started on day 1
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milk in addition to their plant food. All fecal samples taken
before the start of the tests showed large numbers of parasitic
stages belonging to the genera Trichuris , Dictyocaulus , and/
or Trichostrongylus . After the end of the treatment, giving
200 g/day for 10 days, the parasitic stages had fully disap-
peared from the feces or only single stages were found.
Therefore, it can be concluded that the worm load had been
decreased considerably. The body weights of the treated and
nontreated animals are listed in Tables 3 and 4.

It can be seen that the body weight development in the
untreated group with a persistent parasitemia is similar to that
of the treated group. In the “treated group,” the total body
weight gain of all four animals was even 600 g lower than that
of the “untreated group” of male lambs. Thus, the feeding of
only 200 g/day for 10 days did not bring an advantage.

The results of the two groups of female lambs that were fed
(+) or not (!) with 200 g/day for 10 days with the coconut/
onion/muesli are listed in Table 4. It can be seen in this case
that the muesli-fed group of female lambs has obtained a
slightly higher mean gain of the body weight on day 30 after

the start (i.e., 4.5 versus 3.85 kg) compared to the group which
got the mother’s milk and normal grass but not the onion/
coconut/muesli in addition. However, this difference is too
low in order to be significant.

Tests with sheep using a mixture of micronized onion,
coconut, and glucose plus sugar beet treacles as appetizer

This test series included three different test groups being:

1. Fed with the test product
2. Not fed with the test product
3. First not fed with the test product, but later fed with the

test product for 10 days.

Microscopically investigated fecal samples of all animals
had shown at the beginning of the test series a considerable
infection rate with several nematode parasites, such as mem-
bers of the genera Trichostrongylus , Dictyocaulus , Trichuris ,
etc.

The body weight development of the first group of 10
animals, which had been fed from day 1 until day 10 with
300 g of the onion/coconut mixture is shown in Table 5. It can
be seen that the individual increase of body weight is consid-
erable, reaching from 6 to 8 kg per individual up to a total gain
of 75 kg for the whole group or a mean weight gain of 7.5 kg
per individual. It becomes also obvious that the body weight
gain is rather low during the phase of the feeding of the food
addition (until day 14) reaching 2.2 kg in mean per individual
and 22 kg for the group, but ending on day 28 with a differ-
ence of 53 kg for the group and 5.3 kg per individual in mean.

The body weights of the eight animals of the second group
of sheep that were just kept on the meadow for 14 days are
listed in Table 6. It is shown that each animal had a body
weight gain between 0 and 1 kg (mean 0.5 kg) and that the
whole group had a weight gain of only 4 kg. Compared to the

Table 6 Body weight gain of the members of the untreated group of
sheep during 14 days on the meadow

Animal no. Weight day 1
(kg)

Weight day 14
(kg)

Weight gain
(kg)

13 39 40 1

14 33 33 0

15 39 40 1

7 29 29 0

8 30 31 1

9 37 37 0

K1 32 32 0

K2 41 42 1

Total weight 280 284 4

Mean of individuals 35.0 35.5 0.5

Table 7 Weight gain of the eight
sheep that had not been treated at
first and were then treated with
300 g/day for 10 days on day 18
after start of the experiments

Animal no. Weight day 1
untreated (kg)

Weight day 14
untreated (kg)

Treatment on
day 18

Weight on
day 32 (kg)

Weight gain between
days 14 and 32 (kg)

13 39 40 ! 43 3

14 33 33 ! 38 5

15 39 40 ! 41 1

7 29 29 ! 32 3

8 30 31 ! 32 1

9 37 37 ! 40 3

K1 32 32 ! 32 0

K2 41 42 ! 41 !1
Total weight 280 284 ! 299 15

Mean of individuals 35 35.5 ! 37.38 1.88
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first group of animals, these body weight gains are signifi-
cantly lower than in the first group. This fact is apparently
based on the effects of the high parasitemia observed at the
initial investigations.

These previously untreated eight animals were finally also
“treated” (fed for 10 days) with 300 g/day of the onion/
coconut mixture and their body weight was noted on day
32=14 days after starting the treatment. The results of the
“treatment” of the previously untreated group are shown in
Table 7. It can be seen that there is slight weight gain of the
group, although animals K1 and K2 had diarrhea. While these
animals increased their whole mean weight during the “un-
treated 14 days” only for 0.5 kg, the treatment led to a mean
weight gain of 1.88 kg within 14 days.

Discussion

The present study used naturally infected horses and sheep for
tests of the deworming efficacy of a food addition consisting
of a mixture of micronized onion and coconut flakes. Previous
intense laboratory investigations with experimentally infected
mice or rats had shown that application of 1 g/kg body weight
of the food addition for 8 days was sufficient to deworm mice
being experimentally infected with very high numbers of
trematodes, cestodes, and/or nematodes (Abdel-Ghaffar et al.
2011; Klimpel et al. 2011; Mehlhorn et al. 2011b). It was
found that the tests with horses and sheep showed similar
results like those previously obtained with experimentally
infected mice or rats. However, the experiments also showed
that the acceptance of the two versions of the minced onion/
coconut mixture (see “Materials and methods”) by the test
animals varied individually—some horses and sheep liked the
offered food addition, others less. Therefore, finally, the hors-
es were fed with the variation onion/coconut/muesli, while the
sheep got onion/coconut/glucose/sugar beet.

The microscopical investigation of the feces of the animals
proved that both variations of the onion/coconut mixtures led
to a significant deworming of the tested horses and sheep. In
case the animals had accepted daily the offered dosage of the
mixtures (e.g., 1.2 kg and 300 g/day), significant deworming
was observed for sheep. This was proven for horses by mi-
croscopical fecal control and for sheep by both fecal control
and increase of body weights. In the case of sheep, a daily
dosage of 300 g given for 10 days was clearly more effective
than a dosage of 200 g per day.

These findings confirm earlier studies of our group (Abdel-
Ghaffar et al. 2011; Klimpel et al. 2011; Mehlhorn et al.
2011a, b, c) as well as that of Oliveira et al. (2009) and Abu-
El-Ess (2005) and many other reports in old books and re-
views on the use of plant derivatives as deworming agents.

However, the present studies also show that efficacy of the
used plant extracts is only given when the product is accepted

by the “treated” animal and if the dosage is high enough. In the
case of sheep, 200 g/day were apparently not fully sufficient,
while 300 g/day led to convincing results. Of course, it is
needed that these food additions are fed for several days. This
seems to be a clear disadvantage compared to registered syn-
thetic anthelminthic products, which have to be taken mostly
only once to reach efficacy. However, when considering the
facts that synthetic anthelminthic compounds mostly require
considerable waiting periods before the thus treated animal
might be slaughtered or is allowed to participate in races (in
the case of horses), plant-derived food additions seem superior
to synthetic and in addition mostly rather costful medicaments.
Furthermore, resistances against existing chemotherapeuticals
are constantly increasing, which would be slowed down, e.g.,
when using alternating true medicaments and plant products.
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