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About 3000 agents are currently approved for use as 
food additives. Three types of food additives have, in 
particular, given rise to concern about possible 
carcinogenic hazards - food colors, Sweeteners and 
antioxidants. Cinnamaldehyde, a food flavoring agent 
is commonly encountered in several Indian food 
products. It is used in beverages, ice creams, candy, 
baked foods, gelatins, puddings, chewing gums, tooth 
paste, condiments and meat preparations at 
concentrations ranging from 7.7 ppm (ice creams) to 700 
ppm (sweets) according to the surveys conducted by the 
flavoring extract Manufacturer's Association (Hall and 
Oser 1965). Cinnamaldehyde is an unsaturated aromatic 
aldehyde in use, since the 1940's as an imitation group 
of Cherry flavor in foods (Opdyke 1975). It was 
positive in the Ames test at relatively low dose level 
and also induce chromosomal abberations (Ishidate e_tt 
a_!l 1984). With regard to the developmental toxicity, 
only the Cinnamic acid, a parental compound was tested 
and found to be not embryotoxic in the rat (Zaitsev e_tt 
al 1975). Abramovici and Rachmuth-Roizman (1983) 
reported that the Cinnamaldehyde has teratogenic 
effect on the chick embryo. Mutagenic activity of 
Cinnamaldehyde has been shown in several procaryotic 
and eukaryotic systems including hamster fibroblasts 
(Ishidate et al 1984). Cinnamic acid and its 
derivatives are chemically related to a number of toxic 
compounds such as styrene and coumarines known for 
their toxic properties (Hoskins 1984). When 
Cinnamaldehyde was fed to male and female rats at a low 
concentration (i0,000 ppm in diet) over a 16 week 
period slight swelling of the squamous portion of the 
stomach lining was observed (Hagan et al 1967). 
Cinnamaldehyde in food is under a cloud because it is 
suspected to be carcinogenic and the safety of this 
compound has been evaluated by the Joint FAO/WHO expert 
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committee on food additive (1984) and it was concluded 
that additional invivo studies were necessary. 

In the present investigation long term feeding 
experiments were carried out with different doses for 
24 weeks and the results are discussed. The highest 
dose level 2.5 mg/kg body weight was about 0.1% of the 
oral LD50(2.22 g/kg body weight) as reported by (Jenner 
e t a_!l 1964). 

MATERIALS AND METHODS 

Food grade cinnamaldehyde was purchased from BASIL & 
COMPANY, Madras and used in our studies. Thirty 
weaning albino male rats derived from the Wistar strain 
were obtained from Central Leather Research Institute, 
Guindy, Madras and divided into three groups (I, II and 
III) with uniformity in average weight. Two groups of 
rats were given the high (235 ug/day) or low (133 
ug/day) doses of the cinnamaldehyde mixed in food for 
24 weeks. A group matched controls were observed 
simultaneously. At the end of the test period, the 
animals were sacrificed and biochemical analysis were 
performed with the liver. 

The Microsomes were prepared from rat liver by a 
modification of the method of Mitoma e_tt ai(1956) and 
cytochrome P-450 content was estimated by the method of 
Omura and Sato (1964). The protein concentrations were 
determined by the method of Lowry et al (1951). 

RESULTS AND DISCUSSION 

Mortality was observed only in the high dosed 
experimental group which was fed 2.5 mg/kg/day of the 
food flavor cinnamaldehyde. 60% of the high dose group 
and 100% of the low dose and control groups lived to 
the end of the experimental period. No clinical signs 
attributable to the treatment were observed except 
epilation [falling of hair] from the abdomenal region 
of the rats of high dose group. A significant decrease 
in body weight gain was also noticed in experimental 
animals (Table I). Very recently Mantovani e t al (1989) 
reported that when cinnamaldehyde was administered by 
gavage to rats on days 7 to 17 of pregnancy significant 
lowering of weight gain of the rats was observed at the 
higher dose levels. 

Table-I shows the effect of cinnamaldehyde treatment 
on the liver. Cinnamaldehyde strongly stimulated the 
liver. The liver of high dose rats weighed 6.43 • 0.24 
g/100g body weight while the controls ranged around 
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Table i. Terminal body weight, relative weight of 
liver and protein content in liver of rats fed 0-2.5 mg 
of food flavor cinnamaldehyde/kg body weight/day for 24 
weeks. 

Parameter Control Experimental 

Low dose High dose 

Number of animals 

Dose level 
mg/kg/day 

Terminal body weight 
(in grams) 

Relative weight 
(% of body weight) 
Liver 

Protein content of 
liver 
(mg/g of wet tissue) 

10 i0 6 

0 1.25 2.5 

150• 138• ,120• 

3.88• 4.17• *6.43• 

123.07• 163• ,199.9• 

* indicates statistically significant p > 0.05. 

3.88 • 0.22g/100g body weight. The protein content 
incresed markedly in the liver of the experimental 
animals. The percent protein content increase in the 
high dose experimental rats when compared with controls 
is 61% in liver. Kato et al (1968) stated that when 
foreign chemicals were administered a parallel increase 
in relative liver weight and microsomal protein 
was observed. Earlier studies have shown that 
cinnamaldehyde interacted with human serum albumin to 
form a schiff base [Majeti and Suskind 1977] and also 
caused dehelication of the albumin [Bagdasaryan and 
Troitskii 1971]. Cinnamaldehyde is a strong sensitizer 
and many cases of contact dermatitis and allergy were 
reported in occupationally exposed persons and others 
who used cinnamaldehyde in fragrances. The allergen is 
proved to be a schiff base formed by reaction of the 
aldehyde with protein (Hoskins 1984]. The significant 
increase of protein level in liver observed in our 
studies may have a role to play in the increased 
production of allergen by this mechanism. 
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Fig.1 Spectra of river microsomal cytochrome p-450 
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Fig.2 Liver microsomal cytochrome P.450 content 
in the rats administered cinnamatdehyde in 
the diet for 24 weeks. 

309 



Figure-i indicates an increase in the activity of the 
microsomal cytochrome p-450 when the food flavor 
cinnamaldehyde was added in the diet at a dose of 2.5 
mg/kg/day to the rats. The spectra shown in Figure-i 
indicates further that the microsomes used were 
virtually free from hemoglobin and methemoglobin. 

In the experimental animals, the cytochrome p-450 
content increased sharply 52% and significantly 
(p > 0.05) (Figure-2), when compared to controls. Long 
term administration of the food flavor cinnamaldehyde 
leads to changes in cytochrome p-450 in the high dose 
experimental and subsequently may be responsible for 
liver nodule formation. Parke and Gray (1978) reported 
that another food flavor safrole formed stable complex 
with cytochrome p-450 and produced liver nodule forma- 
tion and hepatocellularcarcinoma. Histopathological 
examination of the liver of high dose cinnamaldehyde 
treated animals revealed parenchymal hypertrophy and 
hyperplasia (Devaraj and Esthersuseela, unpublished 
data). This may provide some clues to the presence of 
neoplastic growth in the liver. The results suggest 
the possibility that the food flavor cinnamaldehyde 
administered at higher concentration for a longer 
period may have a potential for neoplastic growth in 
the liver. Further histopathological examinations will 
throw more light on these aspects. 
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