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ABSTRACT

Annatto extract is a natural food color obtainedrfr the outer coatings of the seeds of the Annatt® Bixa

orellanaL.). This is the first report in the literatureahshows the relationship between the aqueous tmeatract
and its influence on lipid profile in animals. Mdtésher rats were divided into three groups (n=1€)group, fed
standard diet and water; H group, fed high-lipicetland water and; HU group, with high-lipid dietcdaqueous
annatto extract for 60 days. The treatment withatmextract in animals fed with the high-lipid dlewered the
LDL- and total cholesterol and raised the HDL-chsifol, suggesting a hypocholesterolemic effecithiiehigh-

fat diet nor aqueous annatto extract had any sigaift effect on serum levels of albumin or seruriviies of

transaminases which suggested that no liver inyuag induced.
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INTRODUCTION widely cultivated in tropical areas for commercial
production (Hagiwara et al., 2003). In 2003, the

Annatto extract is a natural food color, which isaverage annual production of annatto seeds was
obtained from the outer coatings of the seeds ¢f0,000 tons. Two third of this are traded as seeds
the Annatto treeHixa orellanal.) (Hagiwara et and the rest as seed extracts. Latin America
al., 2003). The use of annatto by the New WorldProduces 60% of the world’s annatto, followed by
man dates back to ancient times. The indigenowfrica (27%) and Asia (12%). Annatto is used
Amazon people have used “urucum’ for bodyprimarily for coloring cheese (50%) and butter,
painting for centuries. Seeds and leaves of thether products like margarine, snacks, etc, and
annatto tree were used by the Aztecs to prepakedy care products (Giuliano et al., 2003). Annato
remedies for a variety of illnesses such awas classified by the Food and Drug
tonsillitis, asthma, pleurisy, rectal disordersAdministration of the U.S.A. as a “color additive
headache, jaundice, sunstroke, and burns (DRxempt of certification” (Hallagan et al., 1995).
Oliveira et al., 2003). Although the plant specied-ifetime toxicity studies revealed that annatto did
originated in northern South America, it is nownot produce toxic effects in rats or mice if
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administered orally (26 mg/day for rats, and ondhe standard diet contained (g/kg) casein (Isofar,
drop of 10% annatto in soya oil/day for mice). ItDuque de Caxias, Brazil), 120; salt mixture, 50;
has been considered safe for human consumptiovitamin mixture, 10; soybean oil, 80 (Sadia, Séo
Indeed it has been reported that annatto is nétaulo, Brazil); cellulose 10 (Merck, Darmstadt,
carcinogenic  (Engelbreth-Holm and IversenGermany); cornstarch, 730.0 (Unilever Bestfoods,
1955), neither maternally toxic nor embryotoxicMogi-Guacu, Brazil). Total energy was 17.18
(Paumgartten et al., 2002). Shilpi et al. (2006kJ/kg. The high-lipid diet was the sanexcept for
showed no lethal effects within 24h after thesoybean oil, 250; cornstarch, 546; cholesterol, 10,
administration of annatto extract, even at thevith total energy 20.57 kJ/g (Matos et al., 2005).
highest dose tested (4,000 mg/kg) for miceAfter 60 days, animals were fasted overnight and
Approximately 80% of the pigments present inkilled by decapitation. Blood samples were
annatto seeds correspond to bixin (Preston armbllected from brachial plexus, immediately
Rickard, 1980) but several other minor carotenoidsentrifuged and assayed. Liver and abdominal fat
have been isolated and identified, such as norbixwere removed and weighed. Total cholesterol,
(Mercadante et al., 1997b; Mercadante et alkiIDL-cholesterol, triacylglycerol, total protein,
1997a; Mercadante et al., 1999). There are natlbumin, alanine aminotransferase, aspartate
much literature data about annatto effects oveaminotransferase, alkaline phosphatase, urea, uric
cholesterolemia and atherosclerosis, but Silva efcid, glucose and iron were assayed with
al. (2001) showed that bixin inhibited lipid colorimetric or enzymatic methods using kits
peroxidation induced by cisplatin, suggesting thaflL.abtest Diagndstica, Belo Horizonte, Brazil). The
annatto infusion, might have effect on factors thaVLDL- and LDL-cholesterol concentrations were
influenced the development of cardiovasculacalculated using the Friedewald equation: LDL-C
disease. = total cholesterol — (HDL-C + VLDL-C), and
The present study was undertaken to investigadLDL-C = triglycerides/2.175.
the lowering effect on lipid profile of the aqueousAll results values are expressed as means + SD.
extract of seeds dixa orellana Data were tested by one-way ANOVA. When p <
0.05, Tukey's test was done to determine the
specific differences between the means. A
MATERIAL AND METHODS difference of P < 0.05 was considered significant.

Bixa orellana seeds were collected in October

2005 at Ouro Preto (MG-Brazil). A voucherRESULTS

specimen (No. OUPR 20097) was identified and

deposited in the Professor José Badini Herbariusnimals that received the hypercholesterolemic
of the Federal University of Ouro Preto, Brazil.  diet had a higher body weight at the end of the
To prepare the aqueous extraBixa orellana experiment. Group H showed lower weight of
seeds (8 g) were soaked overnight in 1,000 mL aibdominal fat as compared to group C, but this
water and the obtained extract was stored at 2-8°difference disappeared when the value was divided
until being used. by that of body weight. Group HU presented a
Thirty-six Fisher male rats, weighing about 160 chigher liver weight as compared to group C and
were used. They were housed under standatbis difference was maintained when this value is
conditions of temperature, humidity and dark-lightelated to that of body weight (LW/BW). The
cycle. Diet and water or the annatto extract wereame pattern was found in group H for the
availablead libitum The HU group received the LW/BW ratio, but not for LW itself (Table 1).
extract instead of water. All the animals wereNo differences were found for serum levels of
carefully monitored and maintained in accordancériacylglycerol and VLDL-cholesterol. In relation
with the ethical recommendation of Cardosdo C, H animals had higher total and LDL-
(2002) and the Canadi@ouncil on Animal Care cholesterol but lower HDL-cholesterol. When
(1984). They were divided into three groups (n =comparing with H, we observed that HU reduced
12): C group, fed standard diet and water; Hhe serum levels of total and LDL-cholesterol and
group, fed high-lipid diet (1% cholesterol) andincreased those of HDL-cholesterol (Table 2).
water and; HU group, fed with high-lipid diet (1% No differences were found in both serum
cholesterol) and agueous annatto extract. transaminases: neither in alanine- and aspartate-

Braz. Arch. Biol. Technol. v.52 n. 6: pp. 1373-13R#&v/Dec 2009



Effect of an Aqueous Extract of AnnattBixa orellang 1375

aminotransferases activities, nor in both serurmgroups) showed increased activity of alkaline

levels of urea and uric acid. The animals fed @hosphatase when compared with C group. This
high-lipid diet (H and HU groups) had reducedincrease was also observed for the plasma levels of
serum levels of total proteins, but not serunglucose. No differences were found for serum

albumin when comparing with C group. Thelevels of iron (Table 3).

animals fed with a high-lipid diet (H and HU

Table 1 -Body weight (BW), adipose tissue weight (ATW) fraindominal fat, liver weight (LW), liver- and body-
weight ratio, and adipose tissue- and body-weigtibrin rats fed standard (C) or high-lipid (H) tdiglus water or
aqueous extract of annatto seeds (HU) after 60'days

C H HU
BW () 222.62 +20.56 173.12 +15.38 187.06 + 17.9%
ATW (g) 5.61+1.74 3.31+0.76 4.77 +0.79°
LW (g) 7.01+0.40 8.05 + 0.89" 9.78 +1.09
LW/BW (x100) 3.15+0.2D 4.65 + 0.58 5.23+0.77
ATW/BW(x100) 2.52+0.68 1.91+0.26 2.55+0.44

IData are means + SB,= 10. Means with different letters diffe, < 0.05 (one-way ANOVA)C: Rats fed standard diet and
water;H: rats fed a high-lipid diet and watétlJ: rats fed a high-lipid diet and aqueous extracrofatto seeds.

Table 2 - Serum levels of cholesterol, triacylglycerol, Lidholesterol (LDL-C), HDL-cholesterol (HDL-C) and
VLDL-cholesterol (VLDL-C) in rats fed control (C) digh-lipid (H) diets plus water or annatto extrédU)*

C H HU
Cholesterol (mmol/L) 2.07 +£0.25 9.44 +4.17 5.67 +2.44
Triacylglycerol (mmol/L) 0.91 +0.58 0.45+0.28 0.64 +0.61
LDL-C (mmol/L) 0.23+0.40 7.92 +4.98 4.64 +2.58
HDL-C (mmol/L) 1.43+0.3% 0.39+0.26 0.73+0.4%
VLDL-C (mmol/L) 0.42 +0.27 0.21+0.1% 0.30+0.28

!Data are means + SB,= 10. Means with different letters diffeP, < 0.05 (one-way ANOVA)C: Rats fed standard diet and
water;H: rats fed a high-lipid diet and watétJ: rats fed a high-lipid diet and aqueous annattoaekt

Table 3 - Serum levels of total proteins, albumin, Asp@tdAST) and Alanine Aminotransferase (ALT), Urea,
Uric Acid, Alkaline Phosphatase (ALP), Glucose dmh in rats fed control (C) or high-lipid (H) dgeplus water or
annatto extract (HU)

C H HU
Total Protein (g/dL) 45.50 + 9.90 32.00+6.70 27.00 + 4.30
Albumin (mg/dL) 505.87 + 60.73 449.28 + 73.8% 461.01 + 64.87
AST (U/L) 80.27 + 17.8% 74.93 + 15.58 67.62 +11.11
ALT (U/L) 17.27 +3.11 23.93+8.67 20.61+3.77
Urea(mmol/L) 33.52+3.2% 34.84 +5.81 34.19+9.40
Uric Acid (umol/L) 1.34 +0.4% 1.37 +£0.42 1.13+0.32
ALP (U/L) 26.88 +7.72 41.26 +7.4% 46.49 +5.98
Glucose (mmol/L) 142.13 + 36.82 98.65 + 14.50 104.47 + 21.62
Iron(mmol/L) 174.6 + 56.45 149.86 + 36.86 200.29 +54.50

IData are means + SB,= 10. Means with different letters diffe, < 0.05 (one-way ANOVA)C: Rats fed standard diet and
water;H: rats fed a high-lipid diet and watétQ: rats fed a high-lipid diet and aqueous annattcaekt

DISCUSSION low-density lipoprotein  (LDL), the main
cholesterol carrier in plasma (Hsu 2003). Many

Hypercholesterolemia plays an important role irdifferent animal models have been used to study

the initiation and progression of atherosclerosighe effects of high-cholesterol level® vivo

and has a positive correlation with cardiovasculafMoghadasian 2002) and how this concentration

disease, largely depending on the oxidation ofould be reduced by chemical substances, such as
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statins (Shah 2003) or plants extracts (Lans 2006)monooxygenase system, which was a collection of
High-lipid diet (25% soybean oil and 1% isoenzymes which catalyze different types of
cholesterol) is one among those accepted faxidation reactions (Jewell and O'Brien, 1999).
promoting hypercholesterolemia in rats. In theliver is the organ responsible for glucose
present study, this diet increased the totahomeostasis, thus observed hepatic injury could
cholesterol and LDL-cholesterol and reducedexplain the glucose levels reduction in high-lipid
HDL-cholesterol. This was consistent with earlieffed animals. Pedersen et al. (1991) observed that
reports (Gongalves et al., 2006; Matos et al., 2005 prague-Dawley rats fed with high-fat diet also
Turbino-Ribeiro et al., 2003). The treatment withshowed a reduction in glucose level. Neither high-
annatto extract in animals fed with the high-lipidfat diet nor aqueous annatto extract had any
diet lowered LDL- and total cholesterol and raisedignificant effect on serum levels of albumin or
HDL-cholesterol, suggesting its serum activities of ALT and AST. This suggested
hypocholesterolemic effect. HDL-cholesterol haghat no liver injury was found. The elevation irth
been shown to have direct anti-atherogeniactivity of either alanine aminotransferase or
properties, while LDL-cholesterol has directaspartate aminotransferase in the serum is often
atherogenic properties, in animals (Barter et alyseful as an index of liver cell damage.
2003). This is the first report in the literatureFurthermore, serum ALT might be a more specific
showing the relationship between the aqueousdex of liver cell damage than AST because of its
annatto extract and its influence on lipid profite selective concentration in the liver tissue (He and
animals. Haggiwara et al. (2003) worked withAoyama, 2003). The high-fat diet and the aqueous
organic and alkaline solution extracts and did nohnnatto extract reduced the serum total proteins.
find any effects on serum levels of totalKroes et al. (2003) treated rats with a
cholesterol. This suggested that the substangmlyunsaturated fatty acid (docosahexaenoic acid)
responsible for this hypocholesterolemic effecend showed that high-lipid diet increased
could be found in the aqueous fraction of annatto.albumin/globulin ratio.

Earlier reports (Engelbreth-Holm and Iversen,The animals fed with high-lipid diet with or
1955; Paumgartten et al., 2002) showed thawithout aqueous annatto extract increased the
annatto did not produce any toxic effect, hence ictivity of alkaline phosphatase. ALP is a sensitiv
was decided to evaluate the effect of an aqueowsarker of cholestasis, which is associated with a
extract of annatto seeds over liver and biochemicaharked increase in the release of canalicular
parameters of its function and also over renainembrane enzymes into bile (Bdel Salam et al.,
function. At the end of the experiment, the animal2005). The increase in alkaline phosphatase
fed with high-lipid diet had lower body weight activity in several high-fat groups including the
(BW), adipose tissue weight (ATW) and the sameorn-oil controls is also attributed to the
liver weight (LW) than those fed with the control administration of extra fat in the diet. Similar
diet. However, an increased LW/BW ratio of theincreases in alkaline phosphatase activity have
animals fed with high-lipid diet was observed. Thebeen reported previously with high-fat diets (corn
animals fed with high-lipid diet showed fatty- oil, canola oil as well as PUFA-containing oils)
looking (data not shown) and relative heavie(Burns et al., 1999; Hempenius et al., 1997; Kroes
livers. Silva et al. (1999) reported that rats fedet al., 2003; Lina et al., 2006).

high-lipid diet had similar results for liver weigh

Mattoset al. (2005) reported that rats fed variousin conclusion, present data suggested that aqueous
high-lipid diets had similar results for body weigh annatto extract had a hypocholesterolemic effect
ATW/BW ratio and relative liver weight as and more studies would be necessary to clarify
reported in the present work. They suggested thathich compound present in this extract was
increased relative liver weight was due toresponsible for these effects.

increased levels of fat in this organ. The treatmen

with annatto extract in animals fed with the high-

lipid diet did not alter these observations ACKNOWLEDGEMENTS
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RESUMO Giuliano G, Rosati C, Bramley PM (2003) To dye or
not to dye: biochemistry of annatto unveilddends
Biotechnol21:513-516.
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