IOSR Journal Of Environmental Science, Toxicology And Food Technology (IOSR-JESTFT)
e-ISSN: 2319-2402,p- ISSN: 2319-2399. Volume 3, Issue 5 (Mar. - Apr. 2013), PP 53-58
www.losrjournals.Org

Short-term Toxicological Evaluation of Monodora myristica Seed
Qil
Ibironke A. Ajayi'”, Dolapo S. Ajibade!, Victor O. Taiwo?

YIndustrial Unit, Chemistry Department, Faculty of Science, University of Ibadan, Ibadan, Nigeria
Department of Veterinary Pathology, Faculty of Veterinary Medicine, University of Ibadan, Ibadan, Nigeria

Abstract: A short-term preliminary toxicological evaluation of Monodora myristica seed oil was carried out in
order to determine the suitability of the oil for nutritional purposes. The total unsaturated fatty acids found in
M. myristica seed oil was 79.93% while the total saturated fatty acid was 20.07% with oleic and linoleic acid
making up the major portion of the unsaturated fatty acids; both accounted for 68.67% of the total fatty acids in
the oil. The effects of the oil on physical appearance, feed intake, weight gain, plasma and tissue cholesterol and
triacyglycerol levels in rats were determined. There seemed to be no toxicological effects on weanling albino
rats when fed with 5% M. myristica seed oil in their diet for 8 weeks. Weekly monitoring of the rats showed
good physical appearance and steady weight gain, with no mortality recorded for the study period of eight
weeks. Haematological analysis of the test rats showed that the rats were not anaemic. M. myristica seed oil is a
promising edible oil.
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I.  Introduction

Monodora myristica (Gaertn.) Dunal, belonging to the family Annonaceae, is an evergreen and
deciduous forest tree, up to 35 cm high by 2 m in girth. It is called African nutmeg or false nutmeg in English
while the local name is ‘Ariwo’. The seeds, which are embedded in a white sweet-smelling pulp, are the most
economically important part of the tree. They are aromatic and are used after grinding into powder as a food
flavor resembling that of nutmeg (Burkill 1985). The seed have been reported to contain oil: 22.79 g/100 g dry
matter; protein: 20.79 g/100 g dry matter and carbohydrate: 44.29 g/100 g dry matter (Ajayi et al. 2004). This
result showed that M. myristica deserves to be investigated as promising source of new edible oil. There is little
doubt that dietary cholesterol influences plasma cholesterol level; epidemiological studies showed that the
probability of coronary artery disease decreased linearly as the quantity of the unsaturated fatty acids in
foodstuff increased (Younis et al. 2000). The percentage of saturated fat and cholesterol in the diet are the major
determinants of atherosclerosis and coronary heart disease in different populations. Vegetable oils with a high
amount of linoleic acid have ability to reduce serum cholesterol (El- Adawy and Taha 2001).The potential
health benefits of various dietary oils in relation to cardiovascular disease and cancer are currently receiving
considerable attention (Baba et al. 2000). Some workers have stressed the importance of the ratio of
polyunsaturated (PUFA) and saturated (SFA) fatty acids in the diet as determinant of plasma cholesterol level
(Fuchs et al. 1994). SFA causes a rise in plasma cholesterol while PUFA causes low plasma cholesterol; a great
deal of interest has been placed on a few oils that contain PUFA (Ramadan et al. 2006). Moreover, interest in
PUFA as a health-promoting nutrient has expanded dramatically in recent years. A rapidly growing literature
illustrates the benefits of PUFA in alleviating cardiovascular, inflammatory conditions, heart disease,
atherosclerosis, autoimmune disorders, and diabetes (Finsley and Shahidi 2001; Riemersma 2001, Ramadan et
al. 2006). There is a strong relationship between the percentage of dietary fat and cholesterolemia in a number
of populations and data are already accumulating to show that the type of fat (saturated or unsaturated) plays an
important role in human or animal cholesterolemia. Diets low in saturated fatty acids and high in
monounsaturated fatty acids effectively control blood lipid levels (Gorinstein et al. 2003; Ajayi et al. 2008).
Diets high in plant foods such as fruits and vegetables are associated with a lower occurrence of coronary heart
disease; legumes contain low levels of total oil and saturated fatty acids, as well as has high content of
unsaturated fatty acid. Therefore, an increase in intake of plant foods such as legumes can be beneficial to
human health (Ryan et al. 2007; Mishra and Parthan 2011). This study was designed to evaluate the toxicity, if
any, of Monodora myristica seed oil on a short-term basis using animal experiment.

Il.  Materials And Methods
Sample preparation
M. myristica seeds were purchased from Ojo market in Ibadan, Oyo State, Nigeria. The seeds were
winnowed, cleaned of all foreign particles and air-dried for some days. The seeds were then manually crushed
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and the oil extracted with n-hexane in a Soxhlet extractor continuously for 8 h. The solvent was removed
completely and the oil obtained was maintained in a properly labeled glass container for further study.

Fatty acid

The methyl esters of the crude oils were prepared in University of Tuebigen, Germany following the
method of Lutz et al., (1998) and Ajayi et al. (2002; 2004). 5 ml of CH;OH and 1 ml of CH,Cl, were added to
0.10 g of each oil sample. Ice was used to cool the mixture and then 0.6 ml of CH,COCI was added. 1 ml of the
solution was withdrawn into a hydrolysis tube and heated for 1 h at 110 °C. The solution obtained was again
cooled with ice and discharged into a separating funnel containing 10 ml of 100 % NaCl solution. The extraction
of the organics in the solution was carried out thrice with 4 ml of hexane; a rotatory evaporator was used to
reduce the volume to 0.5 ml after which it was eluted on a silica gel column successively with 5 ml hexane and
4 ml CH,Cl,. A separation was made of the CH,Cl, fraction on a DB5 30 m x 0.25 mm capillary installed on a
GC Chrompack 9001 (model; Chrompack 9001; city: Middelburg; country: Netherlands) equipped with
computer software and mosaic integration. The programming of the temperature was 35 °C for 3 min after
which it was increased at 20 °C/min up to 230 °C for 5 mins. The internal standard was heptadecanoic acid. The
detector used was flame ionization detector.

Animal Experiment

Ten albino rats (aged 4 weeks, weighing between 40 g and 70 g) were obtained from the Central Animal
House, University of Ibadan, Nigeria. The animals were divided into three groups of 5 rats per group. They were
given feed and water ad libitum for an experimental period of 8 weeks. The experiment rats were fed with a
commercial rat diet (Ladokun Feeds Limited, Ibadan, Nigeria) mixed with 5 % of M. myristica oil (MMO) and
groundnut oil (GSO) period of 8 weeks following the method of Khan et al. (1986) and Ajayi et al. (2008); the
control rats were fed with normal rat feed (NRF) only. The physical appearances of the rats were monitored
while the body weight of each rat was recorded weekly (without fasting) for the period of the experiment.
Animals were sacrificed after a 14-16 h overnight fast on the last day of the experiment.

Haematological examination

For haematological analysis, 3 ml of blood were collected by cardiac puncture into heparinized vials
and stored at 10 °C for analysis the same day. The packed cell volume (PCV), haemaglobin (Hb) concentration,
red blood cell (RBC) and white blood cell (WBC) counts were determined using standard techniques as
described by Dacie and Lewis (1991). The differential WBC counts mean corpuscular volume (MCV) and
mean corpuscular haemaglobin concentration (MCHC) were calculated (Jain 1986; Ajayi et al. 2007, 2008).
Microhaemaocrit capillary tubes were filled to two-thirds mark with well mixed venous blood. One end was
sealed with plasticine. The sealed tubes were placed in microhaematocrit centrifuge and the safety cover
securely screwed on. The sealed capillary tubes were centrifuged for 5 mins at 10,000 revolutions per minutes.
The volume of the red blood cell was read on the micro-haemocrit reader.

Plasma and tissue cholesterol and tissue triacyglycerol determination

The method of Searcy and Berquist was followed in estimating the plasma concentration of total
cholesterol while the cholesterol in the heart homogenate was measured using the method outlined by Gottfried
(1973).  In determining total cholesterol concentration, 0.2 ml of the plasma sample was placed into a
centrifuge tube and 5 ml of chloroform:methanol mixture was added to it. The tube was vortex to allow proper
mixing of the content and left to stand for 30 mins after which the content was spun at 2,000 rpm for 3 mins.
The control and pooled sera were treated similarly. | ml of the supernatant was introduced into a test tube. To
this were added 4 ml of acetic acid and ferrous sulphate reagent and 2 ml of conc. H,SO,. The resulting solution
was mixed using vortex mixer and the solution was allowed to cool. | ml of high and low working standard
cholesterol and 1 ml of chloroform methanol mixture for blank were treated similarly. The absorbance of the
cooled test was read at 490 nm in a 60-200 Unicam spectrophotometer.

2.6 Statistical analysis

Results are expressed as the means of five separate contents except for the total cholesterol and
triglyceride where only three determinations were made. The data were statistically analyzed by SAS (1987) 2-
way analysis of variance (ANOVA). Means were compared by Duncan’s (1955) at 5 % level of significance
(P<0.05).
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I11.  Results And Discussion

Fatty acids

Reports from clinical studies tend to suggest that plasma cholesterol levels are significantly elevated by
high levels of saturated fat in the diet; (Grundy and Ahrens 1970). Fatty acid analysis of the oils showed that
they have high amounts of unsaturated fatty acids with linoleic (35.52 %) and oleic acids (33.15 %) as the major
ones; both accounts for 68.67 % (Table 1). It has been reported by many authors El-Adawy and Taha, 2001;
Ramadan et al. 2006 and Melgarejo (1994) that oils containing unsaturated fatty acids especially linoleic and
oleic acids can be used to lower plasma cholesterol. Oleic acid is very important in nervous cell construction; it
has fundamental role in cardiovascular diseases prevention (Nasri et al. 2005). The high percentage of oleic acid
in the oil makes it desirable in terms of nutrition and high stability cooking and frying oil (Anwar et al. 2006).
A higher intake of oleic acid is associated with decreased risk of coronary heart disease caused by high
cholesterol level in blood (Corbett 2003). Linoleic acid helps to relieve flaky or rough skin and maintain smooth
moist skin (Ariffin et al. 2009). The consumption of diets containing high levels of polyunsaturated fatty acids
has been reported to be immensely correlated to mortality from certain systemic disease. The evidence that the
intake of saturated fatty acids and cholesterol are causally related to atherosclerotic cardiovascular disease is
convincing. Thus the oil of M. myristica, because of its high level of unsaturated fatty acid is likely to reduce
coronary heart disease if consumed (Hansen et al. 1992; Nielsen et al. 1992; Thompson et al. 1993). M.
myristica seed oil was characterized by a polyunsaturated/saturated (P/S) ratio of 2.18. A high ratio of P/S is
regarded favourable for the reduction of serum cholesterol and atherosclerosis and prevention of heart diseases
(Oomah et al. 2002 and Nehdi 2011).

Physical appearance of test and control rats
The result of the examination of the physical appearance of the rats in NRF, MSO and GSO groups is
presented on Table 2. All the rats were healthy throughout the period of study. Their body did not smell oil and
they all showed normal hair structure and sheen. No mortality was recorded in any of the groups. Ajayi et al.
(2007) gave similar report for Garcinia mangostana seed oil. However, the nails of the rats in NRF group
showed some abnormality while those of the control did not show any; the eyes and skin of the NRF rats were
normal while those of the MSO rats were not.

Body weights

All the rats had steady weight gain during the period of study (Fig. 1). The differences in the weight
gain of the rats from the different groups are significant. This is in close similarity to the report given by
Oliveira et al. (2000). The rats fed with GSO showed a higher body weight change than the ones in the NRF and
MSO groups. Longvah et al. (2000) reports that there was no difference in the body weight gain of animals fed
with groundnut oil and Perilla seed oil.

Haematology parameters

There was no significant difference (P < 0.05) in the result of the haematological analysis of the NRF,
MSO and GSO rats (Table 3). The rats were not anaemic; their PCV values are similar to those reported for
healthy murine species (Oyewale et al. 1998; Ogunsami et al. 2002). The WBC counts of the rats from the three
groups, which are similar, indicate that the rats had no infection. There is a similar report in literature for T.
occidentalis by Ajayi et al. (2004).

Cardiac and plasma lipids

The result of the total cholesterol and total triacyglycerol of the hearts of rats from NRF, MSO and
GSO are presented in Fig. 2. There were differences in the cholesterol levels in the hearts of the rats from these
groups. Kaplan and Pesce (1989) reported that diets high in plant foods such as fruits and vegetables are
associated with a lower occurrence of coronary heart disease. The oil from M. myristica seeds, being of
vegetable origin, might thus likely lower the occurrence of coronary heart diseases if consumed.

IV.  Conclusion
Monodora myristica seed oil appeared not to have any toxic effect on the albino rats hence might be
suitable as edible oil. However the oil will require refining so as to improve on the colour and further work
needs to be carried out so as to establish whether the oil is actually nutritionally suitable or not.

Acknowledgement
The authors wish to acknowledge University of Ibadan, Ibadan, Nigeria for their facilities.

www.iosrjournals.org 55 | Page



Short-term Toxicological Evaluation of Monodora myristica Seed Oil

1.
[2).
[31.
[4].
[5].
[6].
7.
8].
[9].

[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].

[26].

[271.

[28].

[29].
[30].
[31].
[32].
[33].

[34].
[35].

[36].

References
Ahmed EH, Young CT (1982) Composition, nutrition and flavor of peanut. In HE Pattee C T Young (Eds.), Peanut Science and
Technology (pp. 655-688). USA: American Peanut Research and Education Society
Ajayi IA, Dawodu FA, Adebowale KO, Oderinde RA (2002) Chemical composition of Pentaclethra macrophylla seed and seed
oil grown in Nigeria. La Rivista Italiana Delle Sostanze Grasse 76, 183-185
Ajayi IA, Dawodu FA, Adebowale KO, Oderinde RA (2004) A study of the oil content of Nigeria grown Monodora myristica
seeds for its nutritional and industrial applications. Pakistan Journal of Scientific Industrial Research 47, 60 — 65
Ajayi IA, Oderinde RA, Kajogbola DO, Uponi JI (2006) Oil content and fatty acid composition of some underutilized legumes
from Nigeria. Food Chemistry 99, 115-120
Ajayi 1A, Oderinde RA, Ogunkoya BO, Egunyomi A, Taiwo VO (2007) Chemical analysis and preliminary toxicological
evaluation of Garcinia mangostana seeds and seed oil. Food Chemistry 101, 999-1004
Ajayi IA, Oderinde RA, Taiwo VO, Agbedana EO (2008) Short-term toxicological evaluation of Terminalia catappa,
Pentaclethra macrophylla and Calophyllum inophyllum seed oils in rats. Food Chemistry 106, 458-465
Anwar F, Zafar SN, Rashid U (2006) Characterization of Moringa oleifera seed oil from drought and irrigated regions of Punjab.
Grasasy Aceites 57, 160-168
Ariffin AA, Bakar J, Tan CP, Rahman RA, Karim R, Loi CC (2009) Essential fatty acids of pitaya (dragon fruit) seed oil. Food
Chemistry 114, 561-564
Baba NH, Ghossoub Z, Habbal Z (2000) Differential effects of dietary oils on plasma lipids, lipid peroxidation and adipose tissue
lipoprotein lipase activity in rats. Nutrition Research 20, 1113-1123
Burkill HM (1994) The useful plants of West Tropical plants of West Africa 2™ edition, vol 1, families E-I, Royal Botanic Gardens,
386-387
Cobertt P (2003) It is time for an oil change. Opportunities for high oleic vegetables oils. Information 14, 480-481
Dacie JV, Lewis M (1991) Practical Haematology Medical division of Longman group UK Ltd. pp 5
Duncan R D (1959). Multiple tests and multiple F tests. Biometrics 9, 1-59
El-Adawy TA, Taha KM (2001) Characteristics and composition of different seed oils and flours. Food Chemistry, 74, 47-54
Finley JW, Shahidi F (2001) The chemistry, processing and health benefits of unsaturated fatty acids: an overview. In John W,
Shahidi F (Eds) Omega-3 fatty acids, chemistry, nutrition and health effects, American Chemical Society, Washingston, DC pp 1-13
Fuchs GJ, Farris RP, Dewler M, Hutchinsons (1994) Effects of different oils on plama lipid. Paediatric 95, 756-763
Gorinstein S, Leontowicz H, Leontowicz M, Lojek A, Ciz M, Krzeminski R, Zachwieja Z, Jastrzebski Z, Delgado-Licon E,
Martin-Belloso O, Trakhtenberg S (2003) Seed oil improve metabolism and increase antioxidant potential in rats fed diets
containing cholesterol. Nutrition Research 23, 317-330
Gottfried SP (1973). Improved manual spectrophotometric procedure for determination of serum triacyglycerol. Clinical Chemistry
19, 1079
Hansen TM, Lervang HH, Schmidt EB (1992). European Journal of Clinical Investment 22, 690-691
Jain NL (1986). Schalmes Veterinary Haematology (Jain eds). Lea and Ferbiger, Philadelphia 4™ edition.
Lutz M, Esuoso K, Kutubuddin M, Bayer E (1998) Low temperature conversion of sugar cane by-products. Biomass and
Bioenergy 15, 155-162
Melgarejo CMF, Gee JM, Knight DJ (1994) Fatty acid profile of some Cameroonian spices. Journal of Science Food and
Agriculture 66, 213-216
Mishra H, Parthan S (2011) Fatty acid composition of raw and roasted Kulthi seeds Advance Journal of food Science and
Technology 3, 410-412
Nasri N, Khalil A, Fady B, Triki S (2005) fatty acid acids from seeds of Pinus pinea L.: composition and population profiling.
Phytochemistry 66, 1729-1735
Nehdi I (2011) Characteristics, chemical composition and utilization of Albizia julibrissn seed oil. Industrial Crops and Products 33,
30-34
Nielsen GL, Faarsavang KL, Thompson KL, Teglbjaerg KL, Jensen LT, Hansen TM, Lervang HH, Schmidt EB, Dyerberg J,
Ernst E (1992) The effects of dietary_supplementation with n-3 polyunsaturated fatty acids in patients with rheumatoid arthritis a
randomized trial. European Journal of Clinical Investment 22, 690-681
Ogunsanmi AO, Ozegbe PC, Ogunjobi O, Taiwo VO, Adu JO (2002) Haematology, plasma biochemistry and whole blood
minerals of the captive adult grasscutter (Thryonomys swinderiamus Temminck). Tropical Veterinary 20, 27-35
Oliveira JTA, Vasconceli SIM, Bezerra LCNM, Silveira SB, Monteiro ACO, Moreira RA (2000) Composition and nutritional
properties of seeds from Pachira aquatica Aubl, Sterculis striata st Hil et Naud and Terminalia catappa Linn. Food Chemistry 70,
185-191
Oomah BD, Busson M, Godfrey DV, Drover JCG (2002) Characteristics of hemp (Cannabis sativa L.) seed oil. Food Chemistry
76, 33-43
Oyewale JO, Olayemi FO, Oke OA (1988) Haematology of the wild adult African giant rat (Cricetomys gambianus water house).
Veterinary Archive 68, 91-98
Ramadan MF, Sharanabasappa G, Seetharan YN, Seshagiri M, Joerg-Thomas (2006) Characterisation of fatty acids and
bioactive compounds of kachnar (Bauhinia purpurea L.) seed oil. Food Chemistry 98, 359-365
Riemersma RA (2001) The demise of the n-6 to n-3 fatty acid ratio? A dossier. European Journal of Lipid Science and Technology
103, 372-373
Ryan E, Galvin K, O’Connor TP, Maguire AR, O’Brien NM (2007) Phytosterol, squalene, tocopherol content and fatty acid
profile of selected seeds, grains and legumes. Plant Food for Human Nutrition 62, 85-91
SAS (1987) Statistical analysis system. Users’ guide, Ver 7.03, SAS Institute, USA, North Carolina
Thompson RL, Pyke S, Scott EA, Thompson SG, Wood DA (1993) Cigarette smoking, polyunsaturated fats and coronary heart
diseases. Annual New York Academics Science 687, 130-138
Younis YMH, Ghirmay S, Al-Shhry SS (2000) African Cucurbita pepo L.: properties of seed and variability in fatty acid
composition of seed oil. Phytochemistry 54, 71-75

www.iosrjournals.org 56 | Page



Short-term Toxicological Evaluation of Monodora myristica Seed Oil

Table 1 Fatty acid composition of Monodora myristica seed oil (% of dry matter)

Fatty acid composition® MSO
Cis0 5.96
Cigo 4.44
Cig1 33.15
Cig2 35.52
Czo;o 9.52
Coo1 2.96
Czo;z 5.43
Cyo3 2.87
Coso 0.15
Saturated 20.07
Unsaturated 79.93
P/SP 2.18

Ajayi et al., 2004
*Polyunsaturated /unsaturated fatty acid

Table 2 Physical appearance of NRF, MSO and GSO albino rats

Parameter NRF MSO GSO
Nails - + ++
Eyeballs + - ++
Skin + - ++
Whiskers + + +
Smell + + ++

+ =normal

++ = very normal

- = abnormal

Table 3 Result of Haematological analysis of NRF, MSO and GSO albino rats

Paramaters® NRF MSO GSO

°PCV 40.00 + 3.21° 41.67 + 1.67° 39.00 + 4.62°
‘RBC 6.82 +0.392 7.15+0.27° 6.72 + 0.49°
9Hb 12.97 +0.96° 13.67 +0.57° 12.87 + 1.62°
“WBC 1.08 +0.142 0.74 +0.14° 0.75 +0.23°
"MCV 58.45 + 1.74° 58.27 + 0.69° 57.66 + 2.81°
MCHC 32.47 +0.67° 32.79 £ 0.15° 32.93 +0.39°
Platelets 2.21+0.182 1.85 + 0.24° 1.98 +0.27°

®Data on the row with same superscripts are not significantly different at P<0.05.
PCV-Packed Cell Volume “RBC-Red Blood Cell HB-haemoglobin *WBC — White Blood Cell.
'MCV — Mean Corpuscular Volume °"MCHC
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Fig. 1. Body weight changes of NRF, MSO and GSO rats
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Fig. 2. Mean cardiac total cholesterol, total triglyceride, HDL and
LDL of NRF, MSO and MSO rats
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