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Introduction

Medicinal plants have provided a credible source for the 

preparation of new medicines as well as treating diseases, since the 

dawn of civilization. Curcuma longa (Turmeric) is a sterile plant and 

does not contain any seeds. The plant grows yellow flowers up to 3-5 

ft high and slender. The rhizome, a thick and fleshy underground stem 

ringed with the bases of old leaves, is part of turmeric which possesses 

a potential medicinal property.
1
 Rhizomes are fermented, then dried 

and ground to produce the signature bright yellow spice. C. longa 

powder has a bitter peppery flavour, and a slightly orange and ginger-

like, mild aroma. Though C. longa powder is best known as one of the 

key ingredients used to make the curry spice, it also gives its bright 

yellow colour to the ballpark mustard.
2
 In addition to its culinary uses 

C. longa was commonly used in traditional medicine in India, Pakistan 

and Bangladesh due to its various beneficial properties.
3
 The C. longa 

plant is an excellent natural antiseptic, disinfectant, anti-inflammatory 

and analgesic for conventional Ayurveda though, at the same time, it 

is also used to support digestion, improve intestinal flora and treat skin 

irritations.
2
 It was also used as a readily available antiseptic for 

wounds, burns, and bruises in South Asia. However, several other 

beneficial properties are reported in folk medicine.
4 

Curcumin the turmeric's yellow colour pigment is industrially derived 

from turmeric oleoresin. The comprehensive survey of literature finds  
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that C. longa is widely regarded as a panacea in herbal medicine with 

a wide variety of pharmacological activities.
5
 With antioxidant activi-

ties, it has many useful properties and is useful in conditions such as 

inflammation, ulcer, and cancer. The presence of various metabolites 

such as curcuminoids, oil content, flavonoids, phenolics, some essen-

tial amino acids, protein, and high alkaloid content show the co-

relationship with its medicinal uses.
6
 Despite the reported numerous 

pharmacological data on C. longa, no reported data on the biochemical 

and haematological effects from the methanol extract. Given this cir-

cumstance, the present study is a study aimed to assess the effect of C. 

longa methanol extract on some selected biochemical parameters in 

albino rats. 

 

 

Materials and Methods 

Plants 

Fresh C. longa roots used were obtained from the botanical garden of 

the University of Nigeria Nsukka, Enugu State, Nigeria and authenti-

cated by a Botanist at the Department of Botany by comparing with 

voucher specimen present in their herbarium (Voucher number: 

UNN/FBS/2019_049A). 

Experimental animals 

The animal used for the study were adult male albino rat of body 

weight 108.2g - 150.4g and Swiss albino mice (16.0g – 18.0g) ob-

tained from the animal holding unit of the Department of Zoology 

and Environment Biology, University of Nigeria, Nsukka. Before 

the experiment, the animal was acclimatized under standard labora-

tory condition in the animal farm of the Veterinary Teaching Hospi-

tal University of Nigeria, Nsukka for 14 days with free access of 

water and feed ad libitum. 
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Ethics approval 

The Department of Biochemistry, University of Nigeria's animal ex-

perimentation committee approved the protocol for all animal experi-

ments performed in this report (Ethical Approval Number: 03/2019). 

Processes involving experimental animals were performed in compli-

ance with the National Institute of Health Care Guide for the Treat-

ment and Use of Laboratory Animals (NIH publication # 85 – 23, 

updated 1985). This research project was carried out from March 2019 

through September 2019. Every effort was made to mitigate the suf-

fering of the animal and to reduce the number of animals used in ex-

periments. 

 

Extraction of plant material 

The fresh root of the turmeric plant harvested was washed with 

water to remove sand and unwanted materials. The harvested tur-

meric plant was then cut into smaller pieces to quicken the drying. 

The sliced turmeric was oven-dried, ground into powder form, and 

then 1kg of the powdered sample was soaked in 2.5L of methanol 

and allowed to stand for 48 h. The suspension was filtered using a 

muslin bag followed with Whatman no. 42 filter paper. The filtrate 

was evaporated under reduced pressure and dried using a rotary 

evaporator at 55ºC. The concentrated extract (24 g) was stored in a 

labelled sterile screw-capped bottle at 25
o
C. 

Animal experiment 

Acute toxicity study (LD50) 

The acute toxicity study of the crude methanol extract of C. longa was 

estimated in mice following the method described by Lorke
7
 using 39 

albino mice of both sexes of weight between 16.0g – 18.0g, which 

were dosed orally with different gradual doses (10 - 5 000 mg/kg body 

weight). In the first phase, mice were divided into three groups of nine 

mice each and treated orally with the extract using cannula at doses of 

10, 100 and 1000 mg/kg body weight. Signs of toxicity, mortality and 

general behaviour were observed for 24 h. In the second phase, twelve 

mice were divided into four groups of three mice each and the extract 

wasalso given orally at doses of 1000, 1600, 2900 and 5000 mg/kg 

body weight. The symptoms of toxicity, mortality and general behav-

iour were observed for 24 h. The geometric mean of the highest non-

lethal dose (without death) and the lowest lethal dose (where death 

occurred) was calculated as LD50.  

 

LD50 = √minimum toxic dose × maximum tolerated dose. 

 

14-day Sub-acute toxicity study 

Animals used for the study were a total of twenty male albino rats of 

body weight 108.2g - 150.4g. Only male rats were selected for the 

study in other to eliminate hormonal effects on the experimental re-

sults. We housed the animals under standard colony and specific path-

ogen-free conditions and maintained with a 12 hour light/dark cycle 

(lights on at 6.00 am) at 25- 27
o
C and relative humidity of 40 – 60% 

which was measured using a CEM hydrometer (DT-615, Shenzhen, 

China). They received humane care throughout the experimental peri-

od following the ethical rules and recommendations of the University 

of Nigeria committee on the care and use of laboratory animals. The 

treatment groups and protocol for the study is presented in table 1. 

The doses were selected based on the outcome of our acute toxicity 

study on C. longa. The dosing of the extract started on day one (after 

acclimatization) and lasted 14 days (two weeks). Throughout treat-

ment, the body weight of each rat was monitored on day 0 (before the 

experiment), and the end of the experiment (day 15). 

Table 1: Treatment groups  

Group Description Treatment administered 

Group 1 Normal Control Distilled water only 

Group 2 Low Dose 100 mg/kg b.wt of extract 

Group 3 Middle Dose 200 mg/kg b.wt of extract 

Group 4 High Dose 500 mg/kg b.wt of extract 

b.wt = bodyweight of the experimental albino rats.  

Blood sample collection and preparation 

On day 15, after overnight fasting, all rats were anaesthetized under 

light ether anaesthesia and blood samples were collected from all the 

rats by ocular puncture into plain tubes and were allowed to clot for 15 

min. Briefly, for the analysis of haematological parameters, about 5 

mL of the collected blood sample was immediately transferred into 

another sample bottle containing EDTA and shaken mildly to mix the 

blood and prevent clotting. For the analysis of biochemical parame-

ters, about 5 mL of blood from each rat was transferred to a test tube 

and kept at ambient temperature for 30 min to clot. Afterwards, the 

test tubes containing the clotted blood sample were centrifuged at 

4000 rpm/min for 10 min to enable complete separation of serum from 

the clotted blood. The clear serum supernatants were then carefully 

drawn out with a syringe and stored in clean sample containers for 

biochemical analysis. 

Biochemical assay 

The values for serum cholesterol, triglycerides, high-density lipo-

proteins as well as low-density lipoprotein-cholesterol (LDL-c) and 

lipid peroxidation were determined using standard laboratory proce-

dures.
8-10

The blood glucose was determined with Accu-check glu-

cometer using a pin to puncture the coccygeal plexus and dropping 

blood on the strips to be read in the glucometer.
11

 

Haematological assay  

The values for haematological parameters such as red blood cells 

(RBC) count, white blood cell count (WBC), packed cell volume 

(PCV) and haemoglobin (Hb) were determined by the method of 

Ochei and Kolhatkar.
12

 

Quantitative phytochemical analysis of turmeric 

The determination of tannin content was done using Folin Denis Col-

ourimetric method described by Kirk and Sawyer.
13

The determination 

of flavonoids, terpenoid, phenol, steroid, alkaloid, saponins, glyco-

sides and soluble carbohydrates were done using the method described 

by El-Olemyl.
14

 

Determination of serum antioxidant enzymes activity 

Catalase (CAT) activity was assayed via the method described by 

Aebi.
15

 Superoxide dismutase (SOD) activity was assayed using the 

method described by Fridovich
16

 as contained in the commercial kit. 

The concentrations of glutathione peroxidase (GPx) and glutathione 

reductase (GHSR) were determined according to the method of Habi-

get al.
17

 

Statistical analysis 

Data obtained from the laboratory were analysed using IBM Statistical 

Product and Service Solutions (SPSS), version 18. The results were 

expressed as mean ± standard deviation (SD) and presented in tables. 

One-way analysis of variance (ANOVA) was used to compare means 

across the groups. Mean values with p < 0.05 were considered statisti-

cally significant. 

 

Results and Discussion 

Phytochemical composition  
The quantitative phytochemical analyses of the methanol extract 

showed steroid (4.21 ± 0.03%), terpenoid (3.66 ± 0.01%), anthocyanin 

(0.98 ± 0.01%), alkaloid (4.51±0.50%), phenols (4.55±0.06%), tannin 

(1.22±0.01%), flavonoid (4.26±0.20%), saponin (4.11±0.11%), glyco-

sides (0.02±0.01%) were detected. Glycoside had the lowest amount 

and phenols had the highest amount when compared to others. Phyto-

chemicals are found naturally in plants and are responsible for provid-

ing fruits and vegetables with colour, flavour, and aroma. Biological-

ly, they function to protect plants from invasion, disease, and infec-

tion. Phenolic compounds are phytochemicals with at least one hy-

droxyl group, having one or more aromatic rings. They play a protec-

tive role in plants by minimizing the effect of predators, parasites on 

aggression, and also protecting plants from ultraviolet radiation. In 

fruits, cereals, legumes, and vegetables, phenolics and terpenoids are 
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all-time commons. Terpenoids possess antioxidant properties and 

interact with most regulatory proteins as well. In the treatment of can-

cer and inflammatory diseases plant extracts have been used both 

historically and in modern medicine. In modern medicine, terpenes are 

used as inhibitors of NF-kB.
18

 

It is assumed that flavonoids have different therapeutic qualities. The 

antihyperglycemic effect has been identified in flavonoids.
19

 Flavo-

noids are known to enhance heart function, reduce angina levels and 

lower cholesterol levels. These compounds function upon inflamma-

tion mediator control.
20

It has also been shown that flavonoids lower 

pathogenic thrombosis development in mice models.
21

 

Anthocyanins are known to prevent the development of free radicals 

and thus to protect cardiomyocytes after ischemic epi-

sodes.
22

Anthocyanins have vasodilating and anti-aggregating tenden-

cies, as well as lower oxidized LDL-c levels.
21

 These compounds are 

also reported to decrease nitric oxide levels by inhibiting nitric oxide 

synthase activity.
22

Anthocyanins display anti-inflammatory behaviour 

as they inhibit enzyme cyclooxygenase. Clinically speaking, both 

types of tannins may be involved in regulating blood glucose levels. 

Tannin has been shown to promote carbohydrate use in the receptor 

cells. They are potent antioxidants and have been considered to be 

cardio-protective, anti-inflammatory, anti-carcinogenic and anti-

mutagenic, among others.
23

 

Also, terpenoids boost the skin tone, increase antioxidant concentra-

tion in wounds, and restore inflamed tissues by increasing blood sup-

ply.
24

 Even terpenoids enhance lung function.
25

Terpenoids have been 

shown to minimize diastolic blood pressure and lower the sugar level 

in blood in hypertensive and diabetic patients, respectively.
26

 Alka-

loids are known to have blood-glucose-lowering activity. Alkaloids 

are known to possess antiarrhythmic effects, antihypertensive effects, 

anticancer and antimalarial activity.
27

Saponins are plant compounds 

that occur either as alkaloids, triterpenoid glycosides or as steroids. 

The hypocholesterolemic, immunostimulant, hypoglycemic activity, 

and anti-carcinogenic properties of these phytochemicals are known.
28

 

Cardiac glycosides are secondary plant metabolites that have a glyco-

side unit and function upon the cardiac muscle's contractile action. 

Traditionally, these compounds have been used to treat cardiac ar-

rhythmias and congestive heart failure, as they improve contractile 

force.
29

Phytosterols is a type of steroids that have cholesterol-like 

structures and functions. In plants, phytosterols act as substrates for 

secondary metabolite synthesis to regulate the permeability and fluidi-

ty of cell membranes and also act as biogenic precursors of growth 

factors.
30

Several studies suggest the presence of these phytochemicals 

is the reason why C. longa is very effective in treating multiple ail-

ments and overall body wellbeing.
6, 31 

 

Mean body weight gain 

Table 3 shows the mean body weight of animals administered 100 

mg/kg, 200 mg/kg and 500 mg/kg b.wt of methanol extract of C. lon-

ga and the control group. There was an increase in the bodyweight
 

Table 2: Quantitative Phytochemical analysis of Curcuma 

longa (Turmeric) 
 

Phytochemicals Amount (%) 

Steroid 4.21 ± 0.03 

Terpenoid 3.66 ± 0.01 

Anthocyanin 0.98 ± 0.01 

Phenols 4.51 ± 0.50 

Tannin 1.22 ± 0.01 

Flavonoid 4.55 ± 0.06 

Saponin 4.11 ± 0.11 

Glycosides 0.02 ± 0.01 

Results are presented in mean ± SD. 

Table 3: Mean body weight gain of the experimental rat 
 

Group Weight 

before (g) 

Weight 

after (g) 

%Weight 

difference 

Normal control 140.60±35.17 156.82±44.59 11.54 

Low dose 

(100mg/kg b.wt) 

131.14±13.38 148.98±14.42 13.60 

Mid dose 

(200mg/kg b.wt) 

115.96±6.09 125.60±23.07 8.31 

High dose (500 

mg/kg b.wt) 

122.86±16.61 134.88±19.35 9.78 

Values are mean ± SD (n = 5). 

 

of the animals at the end of the experimental period. However, no 

significant difference (p > 0.05) was observed across the group both 

before and after the experiment.  
 

Results of assays 

The HDL-c concentration as seen in Figure 1 showed a significant 

increase in test group-administered low dose, mid-dose and high dose 

compared with the control. However, a significant decrease (p<0.05) 

was observed in cholesterol, TAG and LDL-c levels of rats adminis-

tered varying doses of the extract compared with the control. Several 

human studies have shown that C. longa has a significant lipid-

reducing effect.
32-36

C. longa produces a protective impact on the car-

diovascular system due to its reported antioxidant properties, includ-

ing a reduction in cholesterol and triglyceride levels and a decrease in 

the susceptibility of low-density lipoprotein cholesterol (LDL-c) to 

lipid peroxidation. A study reports that turmeric extract administered 

to 18 low-dose atherosclerotic rabbits (1.6 – 3.2 mg/kg daily body 

weight) showed decreasing sensitivity of LDL-c to lipid peroxidation; 

besides, it decreases plasma cholesterol and triglyceride levels. The 

higher dose reduces levels of cholesterol and triglycerides but has not 

reduced LDL-c lipid peroxidation. The possible effect of turmeric 

extract on cholesterol levels may be due to reduced absorption of 

cholesterol in the intestines and enhanced conversion of cholesterol 

into liver bile acids.
37, 38

 

Estimation of the extent of lipid peroxidation (malondialdehyde) of 

methanol extract of C. longa in albino rats shows a significant increase 

(p<0.05) in the test groups compared with the control group. The find-

ings are consistent with several studies because it has been shown that 

Curcumin inhibits lipid peroxidation using linoleate, a polyunsaturated 

fatty acid that can oxidize and form a radical fatty acid.
39

Curcumin has 

also been shown to act as a chain-breaking antioxidant at the 3' posi-

tion, resulting in a Diels-Alder intramolecular reaction and lipid radi-

cal neutralization.
39

Curcumin down-regulates the activity of iNOS in 

macrophages and thus reduces the number of reactive oxygen species 

(ROS) produced in response to oxidative stress.
40

 It is implied from 

these results that C. longa has antioxidant activity because it inhibits 

free radical peroxidation and can also attenuate the lipid profile pa-

rameters.  

From the result presented in Fig. 2, a significant decrease (P<0.05) 

was observed in the CAT and SOD levels of rats in the test group 

compared with the control group. However, an increase was observed 

in GSHR levels of rats in the test group compared with the control 

group.  

The baseline glucose level of the experimental rats and blood glucose 

level of the experimental rats after the experiment is shown in Figure 

3. A significant (p < 0.05) decrease in the blood glucose level of the 

rats treated with low and high doses of methanol extract of C. longa 

(turmeric), compared with the control was observed. However, there 

was non-significant (p > 0.05) decrease in the blood glucose levels of 

rats treated with mid-dose compared with the control.  

A significant (p < 0.05) increase in the Hb concentration of the rats 

treated with different doses of the methanol extract of C. longa com-

pared to the normal control (Figure 4). However, a non-significant 

decrease (p > 0.05) in the Hb concentration of rats treated with a high 



                                          Trop J Nat Prod Res, November 2020; 4(11):1019-1024                  ISSN 2616-0684 (Print) 

                                                                                                                                                               ISSN 2616-0692 (Electronic)  
 

1022 

© 2020 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License 

dose of C. longa methanol extract was observed compared to the mid-

dose treatment dose. This is in line with the results of Ukoha and 

Onunkwo.
41

 

The result of the red blood cell (RBC) concentration (Figure 5) of the 

experimental rats was; normal control (9.01 ± 0.57×10
6
mm), low dose 

(10.27 ± 0.40×10
6
mm), mid-dose (10.61 ± 0.61×10

6
mm), high dose 

(10.20 ± 0.14×10
6
mm). Generally, there was a significant (p < 0.05) 

increase in the RBC concentration of the rats treated with methanol 

extract of C. longa compared to the normal control (Figure 4). This is 

in agreement with the previous investigation of Ukoha and Onunkwo
41

 

on the effect of C. longa on the haematology and blood chemistry of 

broiler chickens. There was, however, a non-significant difference in 

RBC concentration among the rats treated with C. longamethanolic 

extract at low, mid, and high doses. This shows that the C. longa 

methanol extract increases the concentration of RBC regardless of the 

dosage. 

The white blood cell (WBC) concentration of the experimental rats 

was; normal control (10660.00 ± 194.94×10
3
mm), low dose (10220.00 

± 438.18×10
3
mm), mid-dose (10660.00 ± 680.44×10

3
mm), high dose 

(10440.00 ± 230.22×10
3
mm). A non-significant (p > 0.05) difference 

was observed in the WBC concentration of the rats treated with meth-

anol extract of C. longa compared to the normal control. This showed 

that C. longa does not have a significant effect on the white blood cell 

concentration in male albino rat. This agrees with the results obtained 

by Ukoha and Onunkwo
41

 on the effect of C. longa on the haematolo-

gy and blood chemistry of broiler chickens.  

The packed cell volume (PCV) concentrations of the experimental rats 

were; normal control (32.00 ± 2.00%), low doses (40.00 ± 1.58%), 

mid doses (42.60 ± 0.45%), high doses (42.80 ± 0.42%). Generally, 

there was a significant (p < 0.05) increase in the PCV concentration of 

the rats treated with C. longa compared to the normal control (Figure 

4). This agrees with the results obtained by Ukoha and Onunkwo
41

. 

The increase is more significant as the doses increase. However, there 

was a non-significant (p > 0.05) increase in the PCV concentration of 

the rats treated with the high dose compared to those treated with mid-

dose. 

 

 

 
Figure 1: Some biochemical parameters in rats administered different doses of the methanol extract of C. longa. 

Values are mean ± SD (n=5). [a] Values with the same superscript are significantly (p < 0.05), [b] Values with different superscript are significantly (p 

> 0.05). 

 

 

 

Figure 2: Antioxidant enzymes activity in rats administered different doses of the methanol extract of C. longa. 

Values are Mean ± SD. [a] Values with the same superscript are significantly (p < 0.05), [b] Values with different superscript are significantly (p > 

0.05). 
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Figure 3: The blood glucose level of rats administered different doses of the methanol extract of C. longa. 
Values are mean ± SD. [a] Values with the same superscript are significantly (p < 0.05), [b] Values with different superscript are significantly (p > 

0.05). 

 

 

Figure 4: Some haematological analysis of rats administered different doses of the methanol extract of C. longa. 
Values are mean ± SD (n=5). [a] Values with the same superscript are significantly (p < 0.05), [b] Values with different superscript are significantly (p 

> 0.05). Red Blood cell (RBC×10
6
mm), White Blood Cell (WBC×10

6
mm), Hb % (Haemoglobin), PCV g/dL (Packed Cell Volume). 

 

Conclusion 

This research work has shown that methanol extract of C. longa may 

be very effective in the management of high blood glucose level, lipid 

profile and also in boosting of haemoglobin, red blood cell and packed 

cell volume respectively.  
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