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Abstract  

In this study,marmalade was produced from banana (Musa acuminata) and flavoured with ginger 

(Zingiber officinale). This was done to increase the nutritive value and improve the flavour of 

banana marmalade. The marmalade was produced with varying amount of ginger (1%, 2%, 3% 

and 0% which served as the control). The samples were subjected to chemical, microbiological 

and sensory evaluation using standard methods. The results obtained showed that samples with 

1% ginger were the most acceptable with the ranges of values as indicated. Chemical analysis: 

Total Soluble Solids- 69.37%, Total Solids- 72.57%, Total Titratable Acidity- 4.53%, pH- 3.5, 

Vitamin C- 20.77mg/100g. Microbiological analysis: Total plate count- nil, Total mould count-

nil. Sensory evaluations: Colour- 7.3, Flavour- 7.0, Taste- 6.7, Texture- 6.7, Appeal- 6.9. It was 

concluded that the sample with 1% ginger and 99% banana was acceptable for production of 

banana marmalade. 
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______________________________________________________________________________ 

 

INTRODUCTION 

 

The special attributes of fruits which include flavour, colour and texture makes them a 

unique group of foods and to be processed into various products such as jams and marmalade. 

Fruits have various varieties which are grown in temperate and tropical regions. The most 

common group of fruits which are grown for use in tropical climate are the citrus family (orange, 

tangerine, grape fruit) followed by mango, pineapple, pawpaw, water melon, passion fruits, 

banana. Other varieties include guava, cashew, apple and African wild mango. Banana plant, 

often referred to as a "tree", is a large herb, with succulent, very juicy stem (properly "pseudo-

stem") which is a cylinder of leaf-petiole sheaths, reaching a height of 20 to 25 ft (6-7.5 m) and 

arising from a fleshy rhizome. Banana is a source of stable food around the world and its 

economic importance is great. Studies have revealed that banana is an excellent source of 

vitamins, minerals, fats and sugar (Frison and Sharrock, 1999; Thompson and Burden, 1995 and 

Davies, 1994) 

 Also spices are also grown in the tropics, one of such is ginger. Ginger is the rhizome of 

the plant Zingiber officinale, consumed whole as a delicacy, medicine, or spice. It lends its name 

to its genus and family (Zingiberaceae). Other notable members of this plant family are turmeric, 

cardamom, and galangal. Ginger cultivation began in South Asia and has since spread to West 

Africa and the Caribbean. It is sometimes called root ginger to distinguish it from other things 
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that share the name ginger. Literature has shown the potency of ginger to possess anti-

proliferating activity through disruption of microtubule network of cancer cells (Choudhury et 

al., 2010; Oyagbemi et al., 2010 and Kim et al., 200;).  

Marmalade is a semi-solid or gel-like product prepared from fruit ingredients together 

with one or more sweetening agents which may contain suitable food acids and food pectin. The 

ingredients are concentrated by cooking to a point that the total soluble solids of the finished 

marmalade is not below 65% (Anne, 2010). There are two types and categories of marmalade; 

the two types include gellified and non-gellified fruit marmalades. The gellified fruit marmalade 

is that which is concentrated by boiling with addition of sugars while the non-gellified fruit 

marmalade is a product resulting from fruit without stones or seeds, sieved or squashed and 

concentrated by boiling without addition of sugars. Their consistencies result from low water 

content (about 35%) and a high percentage of insoluble substances (5-10%) according to 

Desrosier and Desrosier (1977). Also, there are three categories include fine marmalade which is 

manufactured from one fruit; superior marmalade, obtained from a mix of fruit in which 30% are 

noble species (apricots, strawberries and cherries) and 70% from other species; also, marmalade 

made from fruit mixes (such as apples, pears, ungrafted apricots, quinces and plums) with the 

optional addition of superior fruit which was rejected at sorting stage but still sound (Colin, 

1992).  

In the literature, marmalade are produced often by boiling sugar with fruits; however 

flavouring marmalade with ginger has not been well reported in the literature; this is the thrust of 

the study. Therefore, the objective of this study is to produce ginger-flavoured banana 

marmalade and evaluate its chemical, microbiological and sensory qualities. 

 

MATERIALS AND METHODS 

 

The basic raw materials used in the course of this research work include banana (Musa 

acuminata), ginger (Zingiber officinale) were gotten from Bodija market in Ibadan, Nigeria; 

Sugar was gotten from a local shop in Sabo market, Ogbomoso, Oyo State, Nigeria. Green ripe 

bananas were obtained and sorted. The sorted bananas were thoroughly rinsed with portable 

water to remove dirt and stones. They were peeled and weighed using a weighing balance and 

poured into a blender. The ginger was washed using portable water and was peeled to remove the 

skins using a knife. The peeled ginger was weighed and poured into the blender and was blended 

together with the banana to get a fine smooth light paste. The ginger amounts were varied such 

as 1%, 2%, 3% and 0% (marmalade without ginger as control). Other ingredients such as sugar, 

citric acid and pectin in the respective ratio 60%: 1%: 0.1% was added to the light paste. The 

light paste was poured into a cooking pot and placed on an electric heater and heated at 100
0
C to 

boil for about three minutes. The produced marmalade was hot filled into the sterilized bowls 

and allowed to cool for further analysis.  

 

Chemical Analysis 

Determination of Total Titratable Acidity 

AOAC (1999) method was used to determine TTA. About 300g of the produced marmalade was 

dissolved in 2 litres of water under which heat is applied. It was cooled and diluted to volume 

(dilution to 250ml with neutralized water). 100ml of the solution was titrated with 0.1N NaOH 

using 0.3ml phenolphthalein as indicator until a pink colour was seen to persist for 30 seconds. 
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Determination of pH Value 

pH was determined by measuring the electrode potential between glass and reference electrodes: 

the pH  meter was standardized using the standard pH buffers 4 and 7, (AOAC, 1999). 

Determination of Total Soluble Solids (TSS) 

8g of the produced marmalade was weighed into a beaker and 30ml of distilled water was added. 

The contents in the beaker were heated to boiling for 2-3 minutes while being stirred with a 

stirrer. The beaker was removed from heat and the content was allowed to cool.  The mixture 

was filtered through a filter paper into a dry beaker. A few drops (2-3) was put on the fixed prism 

of the refractometer (eclipse 45-03 BS; UK made) and adjusted to suitably illuminate the field of 

view. The value of the refractive index was read on the refractive index scale, (AOAC, 1999). 

0

1*

M

MP
TSS   

P - % by mass of soluble solids in the diluted solution 

Mo – Mass in g of the sample before dilution 

M1 – Mass in g of the sample after dilution 

Determination of Total Solids 

The refractive index of the produced marmalade was taken with the use of a refractometer and 

the percentage sugar equivalent to the gotten refractive index was equivalent to the total solids. 

Determination of Vitamin C 

This was done according to usual method of Association of Official Analytical Chemists 

(AOAC, 1999)  

Microbial Analysis 

Isolation Procedure- A sterile graduated pipette was used and 9ml of diluted water was poured 

into six sterilized tubes. 1ml of the sample was taken and transferred to the first tube and was 

labelled 10
-1

. 1ml of the dilution was taken from the first test tube to the second tube and labelled 

10
-2

, same ml of dilution was taken from the second tube to the third until the sixth tube was 

diluted in the same order. 

Preparation of the Plates – 1ml of the dilution in the sixth test tube labelled 10
-6

 was transferred 

into a sterilized petri-dish and 10ml of the molten agar medium added to the plate. The plate was 

set invert in the incubator at 37
o
C for about 48 hours. 

Total Viable Count – 1ml of the dilution 10
-6

 was taken and transferred into a sterile petri-dish by 

pour plate method. Molten nutrient agar was dispersed into the same petri dish; it was shaken to 

mix the sample and the media together and was allowed to solidify. Then it was inverted and 

placed in the incubator at 39
o
C for about 48 hours. The total number of colonies was observed by 

counting (AOAC1999). 

Total Mould Count – 1ml dose of serial dilution 10
-6

 of the sample was transferred using pour 

plate method into a sterile petri-dish and molten mac-conkey agar was added and shaken, the 

mixture was allowed to solidify and was placed in the incubator in an inverted position at 37
o
C 

for 48 hours. The total mould and yeast count were observed (AOAC1999). 

Sensory Analysis 

Sensory evaluation was carried out using a nine point hedonic scale, where samples were scored 

with 9 points maximum (AOAC, 1999). 

Statistical Analysis 

The (2009) SPSS 15.0 version, a software package was used for statistical analysis for analysis 

of variance (ANOVA). Duncan test was used to separate the means. 
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Results and Discussions 

Chemical Analysis 

The results of the chemical analysis of the marmalade were shown in the Table 1. The pH of 

ranged from 3.56-3.63 which could help reduce the growth of micro-organisms and it was 

observed that there was no significant difference between the four samples; sample A-3.5667, 

sample B-3.6000, sample C-3.5667 and sample D-3.6333. The total soluble solids of the four 

samples ranged from 69.1%-69.7% (A-69.3667%, B-69.7667%, C-69.100% and D-69.200%). 

These values were well above 65% which is the minimum value for a good marmalade 

(Desrosier and Desrosier, 1977). The total solids of the produced marmalade range from 72.1-

73.5%. These values were between the ranges for marmalade which is 65.98-82.46% according 

to Desrosier and Desrosier, (1977). The total solids of the samples were significantly different 

from each other with sample B having the highest value followed by samples D, A and C. The 

total titratable acidity of the marmalade samples range from 4.2- 4.6%. The values were A-

4.5333%, B-4.2333%, C-4.6333% and D-4.3667%. Sample C was significantly different from 

Samples B and D but has no significant difference with sample A, Sample A had no significant 

difference from Samples C and D but differ significantly from sample B while samples B and D 

had no significant difference. The ascorbic content of the samples ranged from 19.7-21.5 

mg/100g. The values for samples A, B, C and D were 20.7667 mg/100g, 20.8667 mg/100g, 

19.7333 mg/100g, and 21.4667 mg/100g respectively. Sample D was significantly different from 

Samples A, B and C; samples A and B has no significant difference while sample C was 

significantly different from A and B. 

Microbial Analysis 

The result of the microbial analysis is as shown in Table 2. The total plate count which suggests 

the level of general contamination has zero values which served as an indication for a good 

marmalade (Aleksandra 2006). The total mould count (mould and yeast) was also zero. There 

were no micro-organisms isolated for the marmalade produced. Although if the marmalade were 

stored for weeks and analysed, there could be growth of microorganism in those samples as a 

result of natural floral of the fruits used . These natural floral could grow due to the high soluble 

solid in the product. To prevent the occurrence of this natural flora, Aleksandra et al., (2006) 

recommended addition of sorbic acids and its salts or benzoic acid and its salts. However, some 

consumers are allergic to these salts. 

From the result of the sensory evaluation shown in Table 3, it can be deduced that 

Samples C was the most acceptable in texture, colour, flavour, taste, appeal and overall 

acceptability followed by Samples A, B and D respectively. 
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Table 1- Chemical Analysis of the Marmalades 

Quality Parameters  Sample A   Sample B     Sample C        Sample D         

      P
H
                3.5667a    3.6000a         3.5667a          3.6333a 

Total soluble solids (%) 69.3667b   69.7667a        69.1000b          69.2000b 

Total solids (%)  72.5667c   73.4667a        72.1333d          73.0333b 

Total Titratable acidity (%)  4.5333ab     4.2333c          4.6333a           4.3667bc 

Ascorbic acid (mg/100g) 20.7667b   20.8667b         19.7333c          21.4667a  

Values with different subscript on the same row are significant  

A- 1% ginger and 99% banana         B- 2% ginger and 98% banana  

C- 100% banana        D- 3% ginger and 97% banana 

 

 

Table 2- Microbial Quality of the Marmalades 

Microbial load     Sample A       Sample B           Sample C    Sample D 

Total plate count (cfu/g)     _
 
                         _                _                       _ 

Organisms suspected          _                         _                          _                       _ 

Total mould count (cfu/g)   _                         _       _                       _ 

Organisms suspected        _                           _                  _                  _ 

A-1% ginger and 99% banana         B- 2% ginger and 98% banana  

C- 100% banana           D- 3% ginger and 97% banana 

 

 

Table 3- Sensory Quality of the Marmalades 

   Parameters        A               B        C           D     Order of Preference 

   Colour       7.3ab  6.4bc       7.6a          5.7c             C A B D 

   Flavour       7.0a              6.3a        6.6a         6.6a            A C D B 

   Taste            6.7ab 5.9c       7.2a          6.7ab  C A D B 

   Texture     6.7a            6.0ab       6.9a          5.6b  C A B D 

   Appeal       6.9a            6.6ab       7.0a          5.9c                 C A B D 

Values with different subscript on the same row are significant 

A- 1% ginger and 99% banana         B- 2% ginger and 98% banana  

C- 100% banana        D- 3% ginger and 97% banana 
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Conclusion: the study showed that the nutritional status of marmalade flavoured with ginger was 

not in any way affected negatively but instead could be a good source of vitamin C and anti-

cancer products for the consumers.  
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