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Effects of the Intake of Natural Cocoa Powder on Some

Bi and glcal in the Rat

E K Abrokwah, K A Asamosh, and P K A Esubonteng
L3 L3

Background
‘Natural cocoa and cocoa products are i ingl ing the ion of many
investigators and the general public because of their potential nutritional and

Objective

This study sought to evaluate the effect the consumption of natural cocoa powder
has on some biochemical and hematological indices in the rat, as a way of
establishing the biochemical basis for some of the claims made for the
consumption of cocoa and its products,

Methods

Male Wistar albino rats were fed natural cocoa powder in an aqueous

Formats:
Al | PubReader | ePub (heta) | PDE (30K)

Related citations in PubMed

Regular ion of cotoa powder with milk
increases HOL ch [Nutr Matab Cardiovasc Dis. 2012)
Plasma LOL and HOL cholosterol and oxidized LDL
concentrations are allered in normo. ar [J Mutr. 2007]
Protectivi effects of vitamin C against
haemaiclogical and bi [Ecatoxicol Environ Saf. 2011]
Eftects of cocoa productsidark chocolaie on serum
lipids: & meta-analysis.

[Eur J Clin Mutr, 2011]
|4 Atherascler Thromb. 2000]
Seeal

Links
MedGen
PubMed

Recent Activity =
Tumon Clea

B Effects of the Intake of Natural Cacon Pawder
r and P

for 48 days, Biochemical and haematological indices were then determined from
blood samples.

Results
The treatment had no significant effect on ALT. AST. ALP. uric acid. total orotein.

See more.
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h lobin and h 'II\II'.I." h‘m ignifi s in
the total cholesterol level (2.52 + 0.07 mmol/L) versus (1.88 = 0.23 mmolL), LDL
- cholesterol level (1.09 = 0,03 m mol/L) versus (0.74 = 0.06 m mol/L), and in
wriglyceride level (1.28 = 0.15 m mol/L) versus (1.08 = 0.04 m mol/L) after
treatment (p <0.05). The results further indicated significant increases in white
blood cell (7.53 = 0.19 = 10%/mm’) versus (10.40 = 1.66 = 10°/mm’) and platelet
counts (379= 112.0= 10°%mm?) versus (58382114~ 10%/mm’).

Conclusion

The administration of natural cocoa powder to rats caused significant reductions in
total serum chol 1 levels, LDL-chol 1 levels and witha
significant increase in white blood cell counts.

Key Cocoa powder, alani aspartate ami

alkaline phosphatase, lipid profile

Introduction Golo. @

Claims for the medicinal capabilities of cocoa include, treatment of heart pain,
shoriness of breath, anaemia, burns, snakebite and wounds, angina, lowering of

—Pdmmols: chemisiry, dislary Sowces,
metabolism, and nutritonal sigrdic [Nutr Rev. 1508]

blood pressure, improving the of insulin action and anti-infl:
mmmlmmmhmmmmm
with the polyphenolic compounds which give flavor and color to chocolate. Cocoa
polyphenols (flavanols) have been reported to have a wide range of biological
PR . 1d synchesis, i 5 =%

synthesis, lowering the rate of LDL-cholesterol oxidation, inhibiting platelets

[Lancet. 1606]

(mcmﬁmm MM 2004]

the prody £ st kines among

others 24

memmwmmm, work as p Dark chocotabe
i as cardi l MM.MM

mmnnmdimdm’-'ﬂw act as antioxidants due to their free radical
mmmmmmmm&hma

their ability to stabili by brane fuidity. %’ Among

Mmlmdhhes,mmddabﬂwmdmmmmhnfﬂch
polyphenols.f Some polyphenols (such as

; . iding) exert henefici e e afficts throngh inhibifion of

platelet aggregation.”

mmormmmhmmmbmum
times 12 1 i is present in cocoa are the flavan-3-

Modulation of lposomal mambeane fluiddy by
favonoids and isoia [Arch Biochem Biophys. 2000)

BN +reventon of coronary Neart drsease by

died and lifestyl: evidence from (Circulabon. 2007)
" icals and a

higher antoxidant m[.l’qncﬁommm 2003)

[Dhetary Ravanals and procyanidin oligomers
cocoa mmnmmlkaCMNw 2003]

Cocoa inhibits platelel activation and function
{Am J Clin Nutr. 2000]
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ols or flavanols, which include the monomeric forms, (- - epicatechin and (-) - See more
catechin, and the oligomeric forms of the ic units, the procyanidins. 112

There have been calls for the use natural cocoa and its products for various
benefits. According to Addai, " the regular intake of cocoa and chocolate is a must
for healthy living. While the intake of cocoa is not good for people with very low
blood pressure, it could reduce the rate of diabetes and hypertension, and could
reduce the risk of getting stroke and ancurysm L The objective of this investigation
was to evaluate the effect the consumption of natural cocea powder has on some
biochemical and haematological indices in the rat, as a way of establishing the
biochemical basis for some of the claims made for the consumption of cocoa and
its products,

Biochemical parameters investigated included lipid profile, which helps to
determine risk of coronary heart disease; serum proteins to ascertain how the liver
mth:ndumdﬁmmmhwwqm&baﬂnmmmmh
body or is iencies in uric acid boli A (AST).
alanine aminotransferase (ALT) and alkaline phosphate (ALP) are used to evaluate
hepatocellular function, detect and monitor cardiac disease as well as bone

integrity.
wmmmm uvu or provides \rllublen&mﬂon
about the blood and the b ion is useful in di

wmmmmmmw«nw
Method Goto &

Animals and treatment

Male Wistar albino rats (4-5 weeks old) weighing between 71 and 116 grams
obtained from the departmental animal house were used. The animals were housad
(% rats to a stainl I cage) in a well room and allowed free access to
food and water. In addition to their food and water the experimental group was fed
1ml of an aqueous cocoa suspension each day for 48 days by force feeding / oral
gavage.

The cocoa suspension was prepared by dissolving about four teaspoonfuls of
Venaco natural cocon powder in 1L of water and mixed thoroughly. The resulting
suspension was kept in a refrigerator and various portions were taken daily,
brought to room temp and given to the animals as described earlier. The
sama mathad
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same method.

Blood sampling
Approximately 1mL of blood was drawn from the tail vein of the rats under ether

anaesthesia. Blood was allowed to clot and centrifuged to obtain haemolysis-free
serum which was used for biochemical analyses which required serum, About

0.5mL blood was also collected into vials ining EDTA and used as sp

for haematological analyses which required whole blood.

Biochemical analyses

Biocl 1 were if i at the Uni of Cape Coast Hospital
Laboratory, sing a Biolabo Diagnostic Auto Analyzer (Biolabo Diagnostics) from
Kenza Biochemistry, France. The logical indices were evaluated using a
fully automated ABX, PENTRA equipment from Horiba Abx Diagnostics also at
the University of Cape Coast Hospital L aseline were

made on the blood samples from a random selection of animals before they were
put into the respective treatment groups.

analysis
All the data for the and h logical indices were
i for Inﬁ or & o il ‘...Awwv

lhlhcdldqpcmd.mmﬂ\m.mupnm“ﬂn means = standard
emor of the mean (1 = 6 in all cases).

Results Gola
Table 1, which presents data on the biochemical investigations, shows a signi
25.4% decrease in the total cholesterol of the i 1 1o the

control, a 32.1% decrease in LDL-cholasterol of experimental as against the
control, and a 15.7% decrease in the triglycerides of experimental with respect to
the control, Differences observed in other parameters were not significant.

Values obtained for the biochemical parameters

Tahle 2 has data on the b lngical ds inations made, and indicates a
significant 27.6% increase in white blood cells of experimental over the control, a
35.1% increase in platelets of experimental over control. and a further 8.76%
mhmmummdww»mmm
Tiffs in tha athar wrs nat ci
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Discussion Golo:®
The . W ided i i S —
Wud-hmh.ThchuHmhmhﬂ.hugmﬁemind«cbmmhh]

il l, LDL~chols 1 and ides. Further, there were significant

increases in white blood cell and platelet counts,

The significant decrease in the total chol | levels of the i | rats Daily cocoa intake reduces the susceptibility of low
Table 1) may have resulted from the antioxidant properties of the polyphenols in ~density lpopeotain 1o oxids [Free Rads: Res. 2001]
cocoa.”* These antioxidants have the ability to increase the synthesis of nitric oxide
Mhhwh\ybmmmnhclmﬂ
f the d ol 1in the blood vessels. ! The
wmammmmMmmmmo&m
pressure, lowering of NO-affected hypercholesterolemia and monocyte adhesion,
all of which are invelved in the progression of atherosclerosis. |6
or no effect on total plasma protein concentration. Since plasma proteins are
produced in the liver, these results thus indicate that the administration of cocon
does not affect this aspect of liver function.
Although uric acid levels of both experimental and control animals were elevated
above that of the baseline values by the end of the treatment period, the difference
that cocoa has no effect on the uric acid tum over.
Although a high level of uric acid is known to canse gout, uric acid or (urate) also
plays a beneficial role by acting as a potent antioxidant. '’ Urate is a very efficient
seavenger of highly reactive and harmful oxygen species which include hydroxyl
high valence states.'”
The significan decresse in the LDL-chuls 1 (Tisble 1) of the i l R Fravunwnds s aidkmidiEnls.
group indicates a possible modulation by cocon on LDL-cholesterol. Flavanols in Lo b |
cocoa are able to cause the modulation and prevent the oxidation and increase in
mmewammnlhwﬂﬁmhﬂ
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disease. %12 This p ton of the oxidation of LDLchol l i related to the
mechanism of protecting the heast against heart disease. Since low levels of blood
triglycerides help prevent diseases like stroke and hypertension, the reduced blood
triglycerides observed. will enhance a healthy living. Stearic acid which is a
saturated fatty acid abundant in cocoa is easily converted to oleic acid - a

d fatty acid, which th 10 health problem, 2
Smudualmmudmmlhuﬁmmcfpmdmlmolhy Dwatary stearc aci reduces absorption
limitins its " L " [ Nutr. 2000]
Over the period of . of cocon to thy i 1 animals, no duces iy

significant changes were observed in the levels of alanine aminotransferase (ALT),
mmmmmmmmmmmm
and alkaline phosphatase are used to
Mwwmmmmmmm»
detect and monitor diseases of the liver or bone respectively.!’ Injury or disease
affecting these vital organs results in the release of these enzymes into the
bloodstream, thus elevating their levels. It is seen that the treatment did not affect
Mmmele@mmhmﬂmwm

i 1 effect on the of the organs involved.

Alhough cocoa is known 1o comtain appreciable amounts of iron, Uere was a
significant reduction in the red blood cells of the experimental animals (Table 2).
Absorption of iron from cocoa which is a (nonheme iron source) is not high, since
the absorption of non-heme iron is less efficient as compared to heme iron
sources.* Also, are known to d iron2t

-density lipoprotein 1o cuida [Free Rade Res. 2001]

Meat
influences nonheeme iron absorption i [J Nulr. 2006]
Green led of rosemary edract added to foods

reduces nonheme-iron abso [Am J Clin Nutr. 2001]
Monhomaei

rich moal
d by Ehe addition « [A4m J Clin Nutr. 2003]

The addition of pork or meat »ammumwmmﬂ
The effect on the red blood cells notwithstanding, haemoglobin levels were not
significantly affected. Perhaps a more prolonged intake of cocoa could have an
eftect that may be worth further investigation.

The significant increase in white blood cells of the experimental rats meant that the
administration of cocoa could boost the immune system, since these cells are the
mmvpunwluﬂnw%ﬁwdnmuﬂﬁghwwﬁm This
supports and explains an earlier ob ion by Addai® th P

superlative health by strengthening the immune system. Cocoa powder prevents
many diseases particularly viral ailments. ™

Polyphenols in cocoa are known to inhibit the activation of platelats.* d

platelet count (thrombocytosis) may be seen in individuals who may not show any
significant medical problems, while others may have a more significant blood
problem, Some subjects with an increased number of platelets may have a

Dhotary idin ol trom
cocoa (Theobroma cacao) ir Am J Clin Nutr. 2003]




