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ABSTRACT 
 
Jaundice affects the liver of the individual. The tissue damage and endotoxemia enhances the formation of free 
oxygen radicals and reactive oxygen metabolites which increase lipid peroxidation through the accumulation of 
hydrophobic bile acids. In this study, nineteen plants were recorded during an ethnobotanical survey for jaundice 
therapy: Alstonia boonei   De Wild. (Apocynaceae), Cajanus cajan (Linn.) Millsp (Leguminosae: Papilionoideae), 
Calliandra portoricensis (Jacq) Benth (Mimosaidaea), Celastrus paniculatus Linn. (Celastraceae), Cochlospermum 
tinctorium Perr. ex A. Rich. (Cochlospermaceae), Curcuma longa Linn.  (Zingiberaceae), Curculigo pilosa (Schum. 
& Thonn.) Engl. (Hypoxidaceae), Cymbopogon citratus (DC). Stapf. (Poaceae), Enantia chlorantha Oliv.   
(Annonaceae), Gossypium barbadense Linn. (Malvaceae), Kigelia africana (Lam.) Benth (Bignoniaceae), Lawsonia 
inermis Linn. (Lythraceae), Lophira alata Banks   (Ochnaceae), Mangifera indica Linn. (Anacardiaceae), Morinda 
lucida Benth. (Rubiaceae), Phyllantus amarus Schum. & Thonn. (Euphorbiaceae), Phyllanthus muellerianus (O 
Ktze) Exell (Euphorbiaceae), Rauwolfia vomitoria Afzel. (Apocynaceae), Sarcocephalus latifolius (JE Sm.) EA 
Bruce (Rubiaceae). Free radical scavenging activity was evaluated using 2,2-Diphenyl-1- picrylhydrazyl (DPPH) 
radicals and inhibition of lipid peroxidation was accessed with thiobarbituric acid (TBA) method in two poly 
unsaturated fatty acid (PUFA) models of Clarias gariepinus Burchell (Clariidae) and Scomber japonicus Houttuyn 
(Scombridae)  fish homogenates calculated as MDA equivalent/gm of tissue. Antioxidant activity varied from 1.53% 
to 80.95%.  As the concentration of extract increased, the absorbance increased, while TBARS value decreased as 
6.7305 x10-5 to 1.0384x10-5 and 8.2304x10-5 to 5.4100x10-5 (mg/tissue) in Clarias gariepinus and Scomber 
japonicus fish models respectively. This indicated the mopping of the free radicals produced during jaundice. Thus, 
TBARS determination provided a measure of membrane lipid peroxidation and might be a direct assessment of the 
progression of liver injury at the cellular level.  
 
Keywords: Jaundice, Ethnobotany, Lipid Peroxidation, Liver Injury, Cellular Level 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

Human use of plants as medicine agent pre-dates recorded history. Ethno-medicinal plant-use data in many forms 
has been heavily utilized in the development of formularies and pharmacopoeias, providing a major focus in global 
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healthcare, as well as contributing substantially to the drug development process [1]. Generally, natural drug 
substances often form vital and appreciable roles in the modern system of medicine thereby justifying their presence 
in the prevailing therapeutic arsenal as extremely useful natural drugs provide basic compounds affording less toxic 
and more effective drug molecule and modification of inactive natural products by suitable biological and chemical 
means into potent drugs [2].    
 
Infectious diseases are important in public health for communities in Africa and the developing world. These 
diseases and subsequent deaths have devastating consequences for developing economies. Meagre health budgets 
and lack of adequate medical facilities hinder efforts by poor African countries to match the overwhelming 
treatment and prevention burden presented by these diseases [3, 4].  
 
Jaundice, also referred to as icterusis is a condition that affects the liver of the individual. It is not a disease on its 
own; rather it indicates the presence of certain underlying conditions. The first stage of jaundice involves the 
increase in the yellow pigment, bile, in the body. It is referred to as the prodromal stage, which is associated with 
elevated body temperature (about 100 to 102 degree Fahrenheit). Clay or mahogany colour stools with dark colour 
urine and tenderness in the right upper quadrant are also seen. The infection is highly contagious, in this stage, in 
case of poor sanitary habits or unhygienic practices. 
 
Major complications such as pulmonary dysfunction, renal failure and sepsis are frequently encountered. The bile 
salts and biluribin accumulating in the intracellular compartment, act as mediators in the systemic complications and 
cause hepatocyte damage, portal and systemic endotoxemia, fluid-electrolyte loss and nutritional impairment [5]. It 
has been shown that tissue damage and endotoxemia enhance the formation of free oxygen radicals (FORs) and 
reactive oxygen metabolites, which increase lipid peroxidation. FORs are present in normal granulocytes and serve 
important immune functions. The final product of lipid peroxidation, MDA, is a very toxic metabolite, which 
increases tissue damage by denaturating intracellular proteins [6, 7]. 
 
Accumulation of hydrophobic bile acids causes oxidative stress in the liver. In biliary obstructed rats, hepatic 
glutathione levels and activities of catalase, superoxide dismutase (SOD) and glutathione peroxidase decreased 
significantly, whereas the levels of dichlorofluoresce in fluorescence, 4-hydroxynonenal and malondialdehyde 
increased, indicating that oxidative stress occurs [8]. 
 
The impairment in fat absorption is accompanied by decreases in the absorption and consequently plasma levels of 
the powerful anti-oxidant vitamin E, another mechanism which increases oxidative damage [9]. This oxidative 
damage further aggravates the existing liver damage and the concomitant endotoxemia causes bacterial translocation 
[10]. On the other hand, the timing of surgical intervention is important for the prevention of irreversible liver 
damage. Administration of anti-oxidant agents, which prevent lipid peroxidation in this critical interval, may delay 
liver damage as well as bacterial translocation and allow sufficient time for pre-operative preparation.  
 
 
Traditional knowledge to solve health problems of mankind and animals exists in all countries of the world. The 
plant kingdom, particularly in the tropics, represents a huge reservoir of yet untapped phytopharmaceuticals needed 
for effective global health care. Quite a number of current clinically useful plant-derived natural drug products such 
as quinine, taxol, digoxin, vincristine and artemisinine share the important characteristic of being cornerstones of 
modern pharmaceutical care in the control of various diseases. 
The present study was, therefore undertaken to document the herbs used in jaundice and assess the antioxidant 
capacity by measuring the extent of inhibition of in-vivo lipid peroxidation by these extracts in raw and cooked fish 
homogenate using two different fish (Scomber japonicus  and Clarias gariepinus commonly called titus fish and cat 
fish respectively) models. 
 

MATERIALS AND METHODS 
 

Ethnobotanical survey and Interviews with practitioners and herb sellers: The fieldwork was conducted in the 
four senatorial districts (Abeokuta, Ijebu, Ota and Remo) of Ogun-State.  The ethnobotanical data (local name, mode 
of preparation, medicinal uses)  were collected through unstructured questionnaire, interviews and discussions 
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among some traditional medical practitioners and herb sellers in the local language as earlier reported by Muanya 
and Odukoya, 2008 [11].  
 
The plants were identified at the Department of Pharmacognosy, Faculty of Pharmacy, University of Lagos through 
literature [12, 13] and using local names. Further confirmation of identity was carried out with assistance of Mr. 
Wale Ekundayo at the Forestry Research Institute of Nigeria (FRIN) herbarium Ibadan. Museum specimens are kept 
in our laboratory. 
 
DPPH radical-scavenging activity: The stable 1, 1-diphenyl-2-picryl hydrazyl radical (DPPH) was used for a rapid 
determination of qualitative antioxidant activity by its free radical-scavenging activity of the extracts.  Different 
concentrations of each extracts were added, at an equal volume, to ethanolic solution of DPPH (100 µM). After 15 
min incubation at room temperature, the absorbance was recorded at 517 nm [14]. The experiment was repeated 
three times with Vitamin C used as standard control. 
 
% Antioxidant Capacity = Absorbance of Standard-Absorbance of Sample    x100%                                              
                                                     Absorbance of Standard   
 
Estimation of total polyphenol content: Total phenol contents in the extract were determined by the modified Folin-
Ciocalteu method of Wolfe et al., 2003 [15] as used by Sofidiya et al., 2008[16] and Odukoya et al., 2009 [17]. An 
aliquot of the extract was mixed with mixed with 0.2 ml of Folin–Ciocalteu reagent and 2 ml of H2O and incubated 
at room temperature for 3 min. Following the addition of 1 ml of 20% sodium carbonate to the mixture, total 
polyphenols were determined after 1 h of incubation at room temperature. The absorbance of the resulting blue 
colour was measured at 760 nm with a spectrophotometer. Quantification was done with respect to the standard 
curve of gallic acid. The results were expressed as gallic acid equivalents (GAE), milligrammes per 100 g of dry 
weight. All determinations were performed in triplicate. 
 
Determination of the total flavonoid content: Total flavonoid contents were determined using the spectrophotmetric 
method based on formation of flavonoid complex with aluminium [18]. 0.5 ml of 2% AlCl3 ethanol solution was 
added to 0.5 ml of sample solution. After 1hr 13minutes at room temperature, the absorbance was measured at 
420nm. A yellow colour indicated that the extracts contained flavonoids. Total flavonoid contents were calculated as 
rutin from a calibration curve.  
 
Lipid peroxidation: Antioxidant efficacy of the extracts towards lipid peroxidation in raw and cooked fish 
homogenates of Scomber japonicus Houttuyn (Scombridae) and Clarias gariepinus obtained from the local market 
was measured by thiobarbituric acid reactivity method. Thiobarbituric acid (TBA) reactivity in the homogenate was 
determined by following a modified method of Luotola and Luotola (1985) [19] as used by Muanya and Odukoya 
(2008) [11] and expressed as MDA equivalent/mg of tissue using vitamin C as reference standard.  
 
RESULTS 
The fieldwork was conducted between May 2009 and September 2010 among traditional medical practitioners and 
herb sellers in the major markets of the four senatorial districts (Kuto market-Abeokuta (Egba district); Oke-Aje 
market-Ijebu-Ode (Ijebu District); Makun market-Sagamu (Remo District) and Oja-Oba market- Ota (Yewa/Awori 
District) of Ogun-State Nigeria.  
 
There were 56 informants (19 males and 37 females) between the ages of 28 to 79 in the study area. Among them 39 
were herb sellers, 13 were traditional medical practitioners and 4 were regular housewife traders. 
Knowledge of disease Condition:  Amongst all the informants in the districts, Jaundice is a disease called ‘iba ponju 
ponto’ in Yoruba language. From the field survey, traditionally, jaundice is also regarded as yellow fever and major 
causes varied from untreated malaria, eating too much of palm-oil, cassava based foods, over exposure to the sun 
and supernatural means. 
They also believed that neonatal jaundice is caused by untreated pregnant mother transferring it to the foetus in 
pregnancy as well could be caused by drinking cold water during pregnancy.    
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Table 1: List of plants used for treatment of jaundice in EGBA district of Ogun-State 
 

Local Name  Part used  Method of preparation  Dosage Duration of treatment  
Ewe-Ibepe Leaves Decoction One cup twice daily Eight weeks 
Epo-Ahun Bark Decoction One cup twice daily Eight weeks 
Epo-Awogba Bark Decoction One cup twice daily Eight weeks 
Ireke Stem Juice as adjunct therapy One cup twice daily Eight weeks 
Epo Ope-Oyinbo Peel Decoction One cup twice daily Eight weeks 

 
Table 2: List of plants used for treatment of jaundice in IJEBU district of Ogun State 

 
Local Name  Part used  Method of preparation  Dosage Duration of treatment  
Eyin Olube  Leaves Infusion/Decoction  One  cup twice daily  Eight weeks 
Koriko-Oba Leaves Infusion/Decoction Half cup twice daily Eight weeks 
Epo Ahun Bark Decoction One cup twice daily Eight weeks 
Epo Mangoro Bark Decoction One cup twice daily Eight weeks 
Epo  Pandoro Bark Decoction One cup twice daily Eight weeks 
Epo/Egbo Egbesi Bark/Root Decoction One cup twice daily Eight weeks 
Epo Sewutu Bark Decoction One cup twice daily Eight weeks 
Epo Awopa Bark Decoction  One cup twice daily Eight weeks 
Egbo Egbesi  Root  Decoction One cup twice daily Eight weeks 
Ewe Agbosa  Leaves Decoction One cup twice daily Eight weeks 
Oruwo Leaves  Decoction One cup twice daily Eight weeks 

 
Table 3: List of plants used for treatment of jaundice in REMO district of Ogun State 

 
Local Name  Part used  Method of preparation  Dosage Duration of treatment  
Laali  Leaves Decoction  One cup twice daily Eight weeks 
Otili  Leaves Decoction  Half cup twice daily Eight weeks 
Asofeyeje  Leaves  Squeeze the leaves, use with stout/milk   Half cup twice daily Eight weeks 
Agbosa-Egun Eja  Leaves  Decoction  Half cup twice daily Eight weeks 
Tude  Root  Powder and soak in stout  One cup twice daily Eight weeks 
Taba Leaves  Boil leaves in cow’s urine and  

put on frontal part of babe’s used  
One cup twice daily Eight weeks 

    
Table 4: List of plants used for treatment of jaundice in Yewa/Awori district of Ogun State 

 
Local Name  Part used  Method of preparation  Dosage Duration of treatment  
Ewe ponju Owiwi  Leaves Decoction  Half Cup Twice daily Disappearance of the  yellow coloration of the eyes 
Ewe Owu Leaves Decoction  Half Cup Twice daily Disappearance of the  yellow coloration of the eyes 
Epo Panhan  Bark Decoction  Half Cup Twice daily Disappearance of the  yellow coloration of the eyes 
Egbo Oganwo  Root Tincture powder One table spoon 

Twice daily 
Disappearance of the  yellow coloration of the eyes  
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Table 5: Summary of Plants from Ethnobotanical Survey 
 

 

 
 
 
 
 
 

LOCAL 
NAME 

BOTANICAL NAME PART 
USED  

METHOD OF 
PREPARATION 

Dosage and Duration of 
treatment 

CODE 

Epo-Ahun Alstonia boonei   De Wild. 
(Apocynaceae)    

Bark Decoction One cup twice daily for eight 
weeks 

ALB 

Otili Cajanus cajan (Linn.) Millsp  
(Leguminosae: Papilionoideae) 

Leaves Decoction  Half cup twice daily for six weeks CAC 

Tude Calliandra portoricensis 
(Jacq)Benth (Mimosaidaea) 

Root Powder and soak in stout  One cup twice daily for six weeks CAP 

Ponju-
Owiwi 

Celastrus paniculatus Linn. 
(Celastraceae) 

Bark Decoction  Half cup twice daily until 
disappearance of the  yellow 
coloration of the eyes 

CEI (B) 

 Celastrus paniculatus Linn. 
(Celastraceae) 

Leaves 
CEI (L) 

Epo-Sewutu Cochlospermum tinctorium Perr. ex 
A. Rich. (Cochlospermaceae) 

Bark  Decoction/Tincture One cup/ one tablespoon  twice 
daily for 
two months 

COT 

Laali-Pupa Curcuma longa Linn. 
(Zingiberaceae) 

Tubers Decoction  Half cup twice daily until 
disappearance of the  yellow 
coloration of the eyes 

CUL 

Epa-Ikun Curculigo pilosa (Schum. & 
Thonn.) Engl. (Hypoxidaceae) 

Root  Decoction  Half cup twice daily until 
disappearance of the  yellow 
coloration of the eyes 

CUP 

Kooriko 
Oba 

Cymbopogon citratus (DC). Stapf. 
(Poaceae) 

Leaves Infusion and Decoction Half Cup two times daily (morning  
and night) for two months 

 CYC 

Epo-
Awogba 

Enantia chlorantha Oliv.   
(Annonaceae)  

Bark Decoction One cup twice daily for eight 
weeks 

ENL 

Owu Gossypium barbadense Linn. 
(Malvaceae) 

Leaves Decoction  One cup twice daily for two months GOB 

Pandoro Kigelia africana (Lam.) Benth 
(Bignoniaceae) 

Bark Decoction One cup twice daily for two months 
 

KIA 

Laali Lawsonia inermis Linn. 
(Lythraceae) 

Leaves Decoction  One cup twice daily LAI 

Pohan Lophira alata Banks   (Ochnaceae) Bark Decoction  Half cup twice daily until 
disappearance of the  yellow 
coloration of the eyes 

LOA 

Mangoro Mangifera indica Linn. 
(Anacardiaceae) 

Bark Decoction One cup twice daily for two months MAI 

Oruwo Morinda lucida Benth. (Rubiaceae) Bark Decoction One cup twice daily for two months MOL 
Eyin Olube Phyllantus amarus Schum. & 

Thonn. (Euphorbiaceae) 
Leaves Infusion/Decoction  One  cup twice daily for two 

months 
PHA 

Agbosa 
Egun-Eja 

Phyllanthus muellerianus (O Ktze) 
Exell (Euphorbiaceae) 

Leaves Decoction One cup twice daily for two months 
 

PHM 

Asofeyeje Rauwolfia vomitoria 
Afzel.(Apocynaceae) 

Leaves Squeeze the leaves, use 
with stout/milk   

Half cup twice daily for six weeks RAV 

Egbesi Sarcocephalus latifolius (JE Sm.) 
EA Bruce (Rubiaceae) 

Bark  Decoction One cup twice daily for two months 
 

SAL(B) 

Egbesi Sarcocephalus latifolius (JE Sm.) 
EA Bruce (Rubiaceae) 

Root Decoction One cup twice daily for two months 
 

SAL(R) 
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Table 6:  Percentage yield, total phenol, total flavonoid and antioxidant capacity of extracts 
 

CODE % yield in ethanol (98%) 
/g dry sample 

Total Phenol 
      GAE (%) 

Total Flavonoid 
Rutin (%) 

% Antioxidant Capacity at Concentration(mg/g ) 
0.02 0.04 0.06 0.1 

ALB 5.64   3.90±0.43 2.50±1.21 19.00±0.15 21.56±0.11 28.75±0.17  4.43±0.23 
CAL 11.1   3.10±0.56 2.60±1.18 10.42±0.14   2.34±0.08 13.12±0.14  1.98±0.15 
CAP 4.4   4.40±0.39 3.30±0.59   3.86±0.22   6.56±0.13   2.61±0.08 23.54±0.11 
CEI(B) 8.9 10.90±0.16 1.80±0.03   5.12±0.13   4.04±0.15   2.52±0.09 15.63±0.14 
CEI(L) 3.5   3.80±0.46 3.50±0.80   1.98±0.18   7.55±0.16   2.92±0.12 17.79±0.10 
COT 5.95   4.90±0.78 4.30±0.75 67.39±0.37 68.46±0.38 72.15±0.43 79.61±0.59 
CUL 15.5   7.40±0.23 5.40±0.58 35.22±0.13 62.98±0.33 78.51±0.44 58.4±0.36 
CUP 4.45   3.30±0.51 7.90±0.31 34.23±0.18 87.6±0.972 69.27±0.39 81.49±0.79 
CYC 4.55   3.80±0.45 8.00±0.61    1.62±0.12   2.79±0.12 13.21±0.14 26.51±0.21 
ENL 9.2   3.20±0.53 1.80±0.04  15.72±0.14 13.48±0.10   19.11±0.15 13.39±0.14 
GOB 19.9   3.80±0.32 1.50±0.42  41.87±0.15 31.00±0.17 56.06±0.27 75.38±0.35 
KIA 5.3   4.60±0.37 3.70±0.73  59.21±0.21 77.05±0.37 89.94±0.86 63.74±0.33 
LAI 15.4   6.10±0.28 8.20±0.21  90.30±1.24 37.21±1.79 13.21±1.44 80.95±0.63 
LOA 4.88   3.70±0.47 2.70±0.79 10.42±0.10 15.27±0.14 29.29±0.17   9.64±0.16 
MAI 4.16   5.70±0.30 4.30±0.61 69.63±0.28 97.72±1.17 95.77±1.98 84.91±1.13 
MOL 5.6   3.10±0.56 2.10±1.40 21.61±0.15 18.34±0.10 23.54±0.16 44.41±0.15 
PHA 8.4   3.30±0.37 1.40±0.65 20.49±0.11 23.18±0.11 18.06±0.15   1.53±0.12 
PHM 10.8   0.70±1.86 2.80±1.06 23.63±0.16 40.25±0.21 35.22±0.13 46.45±0.28 
RAV 9.5   3.10±0.39 4.30±0.62 34.41±0.18 15.36±0.14 25.97±0.16 29.47±0.21 
SAL(B) 5.98   3.70±0.47 3.70±0.73 17.97±0.15 21.38±0.11 25.79±0.12 31.18±0.22 
SAL(R) 9.93   2.50±0.49 1.30±0.07   4.94±0.13 13.21±0.09 14.74±0.14 31.45±0.14 
ASCORBIC ACID   85.18±0.01 88.95±0.10 92.63±0.02 ND 

ND=NOT DONE 

 
Table 7: TBARS values with raw fish homogenates in plant extracts 

 
SAMPLES TBARS (MDA/mg) of tissue at concentration(mg/ml) TBARS (MDA/mg) of tissue at concentration (mg/ml) 

Clarias gariepinus homogenate model  Scomber japonicus homogenate model 
0.02 0.04 0.06 0.1 0.02 0.04 0.06 0.1 

ALB 6.9484 x 10-5 5.8203 x 10-5 4.0832 x 10-5 8.8458 x 10-5 1.6865 x 10-5 1.4749 x 10-5 1.4403 x 10-5 1.3519 x 10-5 
CAC 2.3717 x 10-5 4.8652 x 10-5  4.3331 x 10-5 3.1024 x 10-5 1.4423 x 10-5 1.7307 x 10-5 1.4788 x 10-5 1.7307 x 10-5 
CAP 5.0254 x 10-5 4.3524 x 10-5 4.1216 x 10-5 6.8587 x 10-5 1.2365 x 10-5 1.7865 x 10-5 1.3634 x 10-5 1.9133 x 10-5 
CEI(B) 2.3332 x 10-5 4.2819 x 10-5 3.9486 x 10-5 2.3268 x 10-5 1.6172 x 10-5 1.5634 x 10-5 1.4807 x 10-5 1.6730 x 10-5 
CEI(L) 2.4871 x 10-5 4.4293 x 10-5 3.9101 x 10-5 1.1153 x 10-5 1.3634 x 10-5 1.9153 x 10-5 1.0766 x 10-5 1.4249 x 10-5 
COT 2.0191 x 10-5 3.9486 x 10-5 4.3716 x 10-5 7.9484 x 10-5 1.3384 x 10-5 1.6269 x 10-5 1.5615 x 10-5 1.5846 x 10-5 
CUL 3.6601 x 10-5 3.7306 x 10-5 3.3012 x 10-5 1.0641 x 10-5 1.4019 x 10-5 1.4115 x 10-5 1.4980 x 10-5 1.7288 x 10-5 
CUP 4.8908 x 10-5 5.1216 x 10-5 3.6409 x 10-5  7.1792 x 10-5 1.5346 x 10-5 1.6692 x 10-5 1.6615 x 10-5 1.5692 x 10-5 
CYC 2.0192 x 10-5 4.9421 x 10-5 3.8716 x 10-5 9.4227 x 10-5 1.4038 x 10-5 1.6499 x 10-5 1.2923 x 10-5 1.7692 x 10-5 
GOB 2.8653 x 10-5  4.7242 x 10-5 4.3075 x 10-5 9.1663 x 10-5 1.0230 x 10-5 1.7326 x 10-5 1.6153 x 10-5 1.7845 x 10-5 
KIA  2.3397 x 10-5 4.3844 x 10-5 4.1537 x 10-5 8.6535 x 10-5 1.5326 x 10-5 1.5197 x 10-5 1.1557 x 10-5 1.4903 x 10-5 
LAI 2.5512 x 10-5 3.7691 x 10-5 4.2883 x 10-5 1.0064 x 10-5 1.3288 x 10-5 1.5749 x 10-5 1.5596 x 10-5 1.6730 x 10-5 
LOA 2.4102 x 10-5 4.4101 x 10-5 3.6024 x 10-5 6.7305 x 10-5 1.2288 x 10-5 1.5749 x 10-5 1.6653 x 10-5 1.3000 x 10-5 
ENC 1.9679 x 10-5 5.8908 x 10-5 3.7563 x 10-5 8.9099 x 10-5 1.4749 x 10-5 1.4346 x 10-5 1.4923 x 10-5 1.1346 x 10-5 
MAI 4.3716 x 10-5 5.5575 x 10-5 3.8973 x 10-5 1.0256 x 10-5 1.5480 x 10-5 1.3730 x 10-5 1.3673 x 10-5 1.1192 x 10-5 
MOL 4.2947 x 10-5 4.5383 x 10-5 4.0832 x 10-5 5.3844 x 10-5 1.3769 x 10-5 1.2711 x 10-5 1.6672 x 10-5 1.1788 x 10-5 
PHA 4.4421 x 10-5 4.7306 x 10-5 3.7627 x 10-5 6.5382 x 10-5 1.8442 x 10-5 1.4596 x 10-5 1.4423 x 10-5 1.0961 x 10-5 
PHM 2.5320 x 10-5 4.4229 x 10-5 3.4422 x 10-5 9.6791 x 10-5 1.3096 x 10-5 1.3865 x 10-5 1.5556 x 10-5 1.0480 x 10-5 
RAV 1.9871 x 10-5 4.4870 x 10-5 4.1024 x 10-5 1.1859 x 10-5 1.3115 x 10-5 1.4038 x 10-5 1.6153 x 10-5 1.4019 x 10-5 
SAL(B) 2.9294 x 10-5 4.3588 x 10-5 4.4806 x 10-5 8.3330 x 10-5 1.0077 x 10-5 1.7845 x 10-5 1.7538 x 10-5 1.7019 x 10-5 
SAL(R) 3.8716 x 10-5 2.4679 x 10-5 4.2434 x 10-5 1.1218 x 10-5 1.1596 x 10-5 1.3980 x 10-5 1.3711 x 10-5 1.2289 x 10-5 
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Table 8: TBARS values (mean of 3 readings ± SEM) with COOKED fish homogenate in plant extracts 
 
SAMPLES Clarias gariepinus homogenate model Scomber japonicus homogenate model 

TBARS (MDA/mg) of tissue at concentration (mg/ml) TBARS (MDA/mg) of tissue at concentration (mg/ml) 
0.02 0.04 0.06 0.1 0.02 0.04 0.06 0.1 

ALB 1.5769 x 10-5 1.1346 x 10-5 9.6150 x 10-5 1.4423 x 10-5 1.0339 x 10-5 8.9227 x 10-5 5.9164 x 10-5 5.6408 x 10-5 
CAL 1.6922 x 10-5 1.7692 x 10-5 1.6346 x 10-5 1.3461 x 10-5 8.9419 x 10-5 8.9484 x 10-5 7.5638 x 10-5 7.2113 x 10-5 
CAP 1.5192 x 10-5 1.4038 x 10-5 2.0961 x 10-5 6.7305 x 10-5 8.0446 x 10-5 9.1919 x 10-5 7.8330 x 10-5 8.2304 x 10-5 
CEI(B) 2.1345 x 10-5 1.5384 x 10-5 1.4615 x 10-5 1.3076 x 10-5 1.0250 x 10-5 7.7946 x 10-5 7.6407 x 10-5 6.3844 x 10-5 
CEI(L) 2.3076 x 10-5 1.3269 x 10-5 1.5769 x 10-5 1.7307 x 10-5 9.1855 x 10-5 7.9484 x 10-5 6.2049 x 10-5 5.8395 x 10-5 
COT 1.3846 x 10-5 1.7499 x 10-5 1.3653 x 10-5 1.3653 x 10-5 8.6086 x 10-5 8.2689 x 10-5 8.0702 x 10-5 7.8010 x 10-5 
CUL 2.7884 x 10-5 1.4999 x 10-5 1.1538 x 10-5 1.3461 x 10-5 8.7432 x 10-5 8.6920 x 10-5 7.8843 x 10-5 6.9613 x 10-5 
CUP 1.7499 x 10-5 1.7307 x 10-5 1.3461 x 10-5 1.0384 x 10-5 9.7112 x 10-5 8.9227 x 10-5 8.5381 x 10-5 7.9420 x 10-5 
CYC 8.4612 x 10-5 1.1923 x 10-5 7.8843 x 10-5 1.0577 x 10-5 9.4291 x 10-5 8.5638 x 10-5 6.8010 x 10-5 7.3971 x 10-5 
ENL 6.1536 x 10-5 1.5384 x 10-5 1.5384 x 10-5 1.5384 x 10-5 6.6472 x 10-5 6.8843 x 10-5 6.3908 x 10-5 6.0189 x 10-5 
GOB 1.2500 x 10-5 5.1921 x 10-5 1.8845 x 10-5 1.9422 x 10-5 9.5381 x 10-5 7.5510 x 10-5 5.8075 x 10-5 5.6408 x 10-5 
KIA 1.6346 x 10-5 4.0383 x 10-5 2.5384 x 10-5 1.0769 x 10-5 8.2048 x 10-5 5.8908 x 10-5 6.1280 x 10-5 7.1856 x 10-5 
LAI 4.9613 x 10-5 1.7499 x 10-5 1.5769 x 10-5 1.9999 x 10-5 7.8074 x 10-5 6.0254 x 10-5 6.3139 x 10-5 5.4100 x 10-5 
LOA 1.5384 x 10-5 1.5384 x 10-5 9.6150 x 10-5 1.2500 x 10-5 9.1343 x 10-5 8.7561 x 10-5 7.6087 x 10-5 6.8202 x 10-5 
MAI 1.6346 x 10-5 1.2692 x 10-5 1.3461 x 10-5 1.8269 x 10-5 9.7304 x 10-5 8.3138 x 10-5 7.2433 x 10-5 6.7753 x 10-5 
MOL 3.2883 x 10-5 1.4038 x 10-5 1.0577 x 10-5 1.8845 x 10-5 1.0134 x 10-5 7.8715 x 10-5 7.8843 x 10-5 6.0959 x 10-5 
PHA 1.2115 x 10-5 1.7115 x 10-5 1.9230 x 10-5 1.6153 x 10-5 1.1565 x 10-5 8.9868 x 10-5 7.3587 x 10-5 7.9356 x 10-5 
PHM 1.7307 x 10-5 1.8653 x 10-5 1.4807 x 10-5 1.0384 x 10-5 8.1792 x 10-5 8.6343 x 10-5 8.1984 x 10-5 6.4805 x 10-5 
RAV 1.3269 x 10-5 1.1923 x 10-5 2.0576 x 10-5 1.8653 x 10-5 7.9292 x 10-5 7.8586 x 10-5 7.5446 x 10-5 7.0831 x 10-5 
SAL(B) 2.1730 x 10-5 1.7307 x 10-5 1.5576 x 10-5 2.1153 x 10-5 6.2370 x 10-5 5.9164 x 10-5 5.8908 x 10-5 7.0446 x 10-5 
SAL(R) 1.5192 x 10-5 1.1730 x 10-5 1.8653 x 10-5 4.0383 x 10-5 7.0702 x 10-5 6.6344 x 10-5 6.2305 x 10-5 6.2305 x 10-5 

 
DISCUSSION 

 
Ogun is a state in South-Western Nigeria. It borders Lagos State to the South, Oyo and Osun states to the North, 
Ondo State to the east and the Republic of Benin to the west. Abeokuta is the capital and largest city in the state. 
Ethnobotanical survey was carried out from the four senatorial  districts in Ogun state namely; Egba, Ijebu,  Remo 
and Yewa/ Awori.  The ethnobotanical data (local name, mode of preparation, medicinal uses) were collected 
through unstructured questionnaire, interviews and discussions among some traditional medical practitioners and 
herb sellers in Yoruba language. The healers and herb sellers that consented were asked to give their knowledge 
about jaundice, the plants used, detailed information about mode of preparation (i.e. decoction, paste, powder and 
juice), form of usage either fresh or dried and mixtures of other plants used as ingredients; details of administration, 
including the approximate amounts and number of doses per day or week, the adverse effects of the remedy and how 
to treat these adverse effects. Traditional gifts of cola nuts, drink and money were bestowed upon the traditional 
healers while we bought the medicinal specimens from the herb sellers in the corresponding district markets of the 
survey in order to gain their confidence and to cooperate economically with them as earlier reported by Marcia et 
al., 2005[20] and used by Sofidiya et al., 2007[21].The conversations were built on trust with the common goal to 
improve the health situation in the country and to preserve and increase the knowledge on medicinal plants.   
 
All the informants  reiterated that there was no diffference between jaundice and yellow-fever beacause of the visble 
sign of the yellow coloration of the skin. Their knowledge on the cause of disease varied and showed the urgent 
need for public health concern and education at the primary level.  
 
The plants mentioned in the different senatorial districts are listed in Tables1-4 with an overall, summary in Table 
5. 18 plants species belonging to 16 families were recorded (rhizome4.8%; root 14.3%, leaf 38.15% and bark 
42.9%).  It is worthy of note that plant used varied except for two districts Egba and Ijebu that had two plants in 
common use, Alstonia boonei   De Wild. (Apocynaceae) and Enantia chlorantha Oliv.   (Annonaceae)  none of the 
others was repeated in any of the districts. The same plants were mentioned both by the herb sellers and also the 
traditional medical practitioners thus quantitative ethnobotany was achieved with a 100% confidence level. 
However, only the traditional medical practitioners were able to give the details on method of preparation, dosage 
and duration of treatment; no adverse effect was associated with any of the remedies.    
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All the plants are used internally (95.7% as decoction and 4.3% as infusion/tincture). There seems to be a 
standardized measure with lack of precision on the dose of herbal remedies in the study area. Our findings indicated 
a loss of biodiversity due to loss of forests in Ogun-State as a result of rapid urbanisation, increasing human  
population pressure have led to the breakdown of traditional fallow practices and conservation. 
 
The amount of total phenolics, measured by Folin–Ciocalteu method, varied widely in the plant samples and ranged 
from 0.70 to 10.9 mg GAE/100 g dry weight (Table 6). The intensity of blue colouration produced is proportional to 
the total quantity of phenolic compounds present in the testing samples [22]. The bark of Celastrus paniculatus and 
rhizome of Curcuma longa exhibited high levels of polyphenols (10.9 and 7.4mgGAE/100g dried weight of plant 
sample respectively), while Phyllantus muellerianus had the lowest (0.7mgGAE/100g dried weight of plant sample) 
from regression equation of gallic acid calibration curve (Y=2.61X+0.01, R2=0.999). Literature recorded Phyllantus 
species as rich in alkaloids rather than polyphenols while Celastrus and Curcuma species are rich in phenolic acids 
thus explaining the high content of polyphenolics recorded [23-25]. 
 
It was obvious that the total phenolic content measured by the Folin–Ciocalteu procedure does not give a full picture 
of the quality or quantity of the phenolic constituents in the extracts [26, 27]. The phenolic acids and flavonoids such 
as flavones and flavonols determined as total flavonoid was estimated based on formation of flavonoid complex 
with aluminum.The content of flavonoid (mg/g) in ethonolic extract (Table 6) determined from regression equation 
of rutin calibation curve (Y = 1.995X – 0.013, R2

=0.988) and expressed as rutin equvilent varied between (8.20 – 
1.30%). 
 
Free radicals are involved in the normal physiology of living organisms. Under certain conditions, the excess of free 
radicals and reactive oxygen species have been proposed to induce cellular damage and to be involved in several 
human diseases [28, 29]. Antiradical activity or hydrogen donating ability of different compounds was measured by 
spectrophotometric method using DPPH. The assay is based on the reduction of DPPH producing a purple coloured 
complex with absorption maxima at 517nm by visible spectroscopy because of its odd electron. As this odd electron 
of the radical becomes paired off in the presence of hydrogen donor supplied by the free radical scavenging 
antioxidant, the absorption intensity is decreased and the resulting decolourisation is stochiometric with respect to 
number of electrons captured [30]. Ethanolic extracts of the identified plant parts were tested for antioxidant activity 
with DPPH.  There was no  generalised  clear relationship between the concentration of extracts and free radical 
scavenging activity of the extracts neither with the polyphenol content except for the standard ascorbic acid that 
exhibited a direct relationship of increase activity with increse concentration (Table 6). The present research results 
are in agreement with others showing poor correlation between total polyphenols content and antioxidant activity 
[31-33]. The results of the above analysis suggest a complexity of the antioxidative mechanism involved in different 
plant extracts. 
 
Bilirubin is a sensitizer of singlet oxygen production. It behaves as an antioxidant especially the albumin bound 
fraction; therefore bilirubin-albumin ratio is important in deciding its activity. Red cell bilirubin acts as photo-
sensitizer in the presence of phototherapy and brings about oxidative damage [34, 35]. This could explain the 
traditional belief of the excessive exposure of an expectant mother to the sun as a cause of jaundice to neonates. It 
has recently been demonstrated that phototherapy is an oxidative stress and can cause lipid peroxidation. 
Antioxidant activity in the serum of term neonates is also lower than that of adults. It is still lower in preterm and 
low birth weight babies as compared to term babies [36, 37]. Red blood cells are extremely susceptible to lipid 
peroxidation since they are rich in unsaturated membrane lipids, have rich supply of oxygen and transitional metal 
catalysts. Neonatal erythrocyte membrane is therefore more susceptible to oxidative damage due to its predominant 
pro-oxidant potential [38]. 
 
The amount of TBA reactive material was expressed as nanomoles of malondialdehyde (MDA)/gm of tissue taking 
the molar extinction coefficient of MDA as 1.56×105M-1 as shown in Tables 7 & 8. Lipid peroxidation is based on 
the end product of TBA and MDA which produced a pink/red adduct using ultra violet spectrophotometre that 
absorbed at 532nm and served as the basis for the results. Since the less the absorbance of TBA and MDA the more 
the inhibition of lipid peroxide. 
 



Luka Carrol Domkat et al J. Nat. Prod. Plant Resour., 2012, 2 (3):334-343   
______________________________________________________________________________ 

342 

Scholars Research Library 

It was observed that as the concentration increased the amount of TBARS value decreased i.e. low levels of MDA 
and a reduction in lipid peroxides both in the raw and cooked fish homogenate. The values for the cooked 
homogenate were higher than those of the raw homogenate in the two fish models. Cooking helps the fish fat to get 
into the medium and solubilise thereby, making available more fats for peroxidation, more access to the radical and 
thus better activity.  It is worthy of note that activity with the raw titus fish homogenate was higher than that of the 
cat fish homogenate (Table 7) while the activity for the cooked cat fish was more than that of the raw titus fish 
homogenate (Table 8). Boiling might have hydrolysed some of the oils in the titus fish homogenate forming 
complexes that limit the bioavailability resulting in a reduction of fatty acids in the homogenate or the presence of 
more PUFA as indicated from literature, lipid and PUFA of cat fish ranged from 1.04 to 1.32% and 6.5 to 7.8 % 
respectively; while total lipid and PUFA of titus fish is 3.07% and 42.7% respectively [39, 40]. 
 
Antioxidant tests were based on the measurement of free radical scavenging potency (hydrogen-donating ability) 
and evaluation of lipid peroxidation. The radical scavengers donated hydrogen to free radicals, leading to non toxic 
species and therefore to inhibition of the propagation phase of lipid oxidation. The use of DPPH radical provided an 
easy, rapid and convenient method to evaluate the antioxidants and radical   scavengers.  
 
 The present study revealed that efficacy of polyphenols to scavenge DPPH and to inhibit lipid peroxidation was not 
the same due to different specificity of polyphenols to scavenge DPPH and other free radicals involved in the 
process of lipid peroxidation.  DPPH test provided information only on the reactivity of phenolic compounds with 
one nitrogen-centered radical; whereas in the lipid peroxidation assay, the reaction mixture was a combination of 
many molecules in the homogenate. There was also an indication of more poly unsaturated fatty acid in titus fish 
muscle than cat fish and also a better biological medium for activity. 
 
In conclusion, lipid peroxidation arising from the reaction between free radicals and lipids is considered as an 
important feature of cellular injury; the antiradical and lipid peroxidation properties of the identified plant extracts 
may have a direct assessment of the progression of liver injury at the cellular level and offer great relevance in 
jaundice therapy.   
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