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ABSTRACT

A study was conducted at National Institute of Food Science and Technology, 
University of Agriculture, Faisalabad, Pakistan during the year 2011 to see the 
effect of potassium metabisulphite (PMBS) solutions (1.5g/l) and salt (NaCl) (8 
and 16 %) on ginger puree during storage. Treatments were; T0 (control), T1

(PMBS @ 1.5 g/l, salt @ 0%, dipping time = 4 days), T2 (PMBS @ 1.5 g/l, salt @ 0 
%, dipping time = 8 days), T3 (PMBS @ 1.5 g/l, salt @ 8 %, dipping time = 8 days)
and T4 (PMBS @ 1.5 g/l, salt @ 16%, dipping time = 8 days). Ginger puree was 
analyzed for ash content, moisture content, total solid, pH, acidity, crude 
protein, microbial growth, colour, flavour, texture and overall acceptability. The 
results revealed that moisture content was less in T4 (79.79%) which mean that 
T4 had the highest total solids (20.21%) than T2 (17.60%) and T1 (16.65%) in 
which salt was not added. The pH was found minimum in T4 (3.89) and 
maximum in T0 (6.45). The microbial growth was also minimum in T4    (83.08 
cfu) and T3 (90.67 cfu) as compared to T1 (98.43 cfu) and T2 (93.25 cfu). 
Similarly, loss in total phenolic content was less in T3    (94.08 mgGAE/g) and T4

(95.25 mgGAE/g) during storage. In sensory evaluation, T4 and T3 obtained 
more than 7 points for all properties such as colour, flavour, texture and overall 
acceptability. Among the treatments, T3 and T4 showed better results as 
compared to others. The solution of sodium metabisulphite and salt helped 
ginger puree to maintain its original properties and addition of salt caused 
extraction of some colour of ginger. 

KEYWORDS: Ginger puree; potassium metabisulphite; sodium chloride; post 
harvest losses; Pakistan.

INTRODUCTION

Ginger consists of fresh or dried roots of Zingiber officinale. An English 
Botanist William Roscoe (1753-1831) named the plant Zingiber officinale in 
an 1807 publication. The ginger family is a tropical group especially abundant 
in Indo-Malaysia, consisting of more than 1200 plant species in 53 genera
(6).
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Ginger rhizome is typically consumed as a fresh paste, dried powder, slices 
preserved in syrup, candy (crystallized ginger) or for flavoring tea. In many 
countries, especially in Pakistan, India and China, fresh ginger is used to 
prepare vegetable and meat dishes and as a flavoring agent in beverages 
and many other food products. The underground stem or rhizome of this 
plant has been used as a medicine in Asian, Indian and Arabic herbal 
traditions since ancient times (3).

Raw ginger rhizome is composed of 80.8 percent water, 2.3 percent protein,
1.0 percent fat, 12.3 percent carbohydrate, 2.4 percent fibre and 1.2 percent
ash. The dry ginger, on average, contains moisture (10.85%) volatile oil 
(1.8%), oleoresin (acetone extract) (6.5%), water extract (19.6%), cold 
alcohol extract (6.0%), starch (53%), crude fibre (7.17%), crude protein 
(12.4%), total ash (6.64%), water soluble ash (5.48%) and acid insoluble ash 
(0.14%) (9).

Antioxidants are capable of delaying, retarding or preventing the 
development of rancidity or other flavour deterioration due to oxidation in 
food. Antioxidants are also linked to prevention of certain cancers and 
coronary heart disease. Natural antioxidants are of plant origin and these 
include vitamins, phenolic compounds and flavonoids (8).

The post harvest losses of ginger are high, however these could be 
considerably reduced if ginger is processed immediately after harvest. Drying 
is one of the most widely used methods of preservation of ginger. However, 
scope of this method is limited because volatile oils and chemical compounds 
responsible for pungent flavours, especially gingerols and pigments are 
highly heat sensitive (11). 

One of the alternative methods to preserve ginger is the development of 
ginger puree. In puree form, ginger can keep its original characteristics like 
its aroma, flavour and nutritional value. The nutritional value of ginger puree 
is same as fresh ginger.

The main objective of the present work was to select a method for ginger 
puree preparation combining different agents to prevent changes in sensory 
properties, acceptable to consumers.

Moreover, ginger puree may reduce the losses during peeling of ginger and 
also save time. Further availability of ginger throughout the year at 
economical prices can be ensured. Also quality of ginger puree may be 
improved in terms of shelf life saving ginger puree from microbial 
contamination. 
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MATERIALS AND METHODS

This study was conducted at National Institute of Food Science and 
Technology, University of Agriculture, Faisalabad, Pakistan during the year 
2011. Fresh ginger (cv. Rosacae) was purchased from local market of 
Faisalabad and was cleaned manually to remove the dust, dirt and residues 
of pesticides. After cleaning the fresh ginger, it was peeled and sliced. Before 
making the final puree, ginger slices were dipped in different solutions as 
given below:-

Treatments Potassium 
metabisulphite (g/l)

Sodium 
chloride (%)

Dipping time

T0 - - 0 day
T1 1.5 - 4 days
T2 1.5 - 8 days
T3 1.5 8 8 days
T4 1.5 16 8 days

Ginger puree was prepared by grinding ginger slices and packed in plastic jar 
and was stored at 25-30°C.

Physico- chemical analysis

The pH and acidity of ginger puree samples were estimated according to the 
method described in AOAC.  A sample of 3 gram from each treatment was 
titrated against 0.1 N sodium hydroxide solution to a persistent pink colour 
end point by using two or three drops of phenolphthalein indicator. The 
results were calculated with following formula:-

      NaOH (ml) × normality of NaOH
Acidity (%) = ————————————————

             Volume of sample × 10

The ash content of ginger puree samples was determined according to 
AACC (3) Method No. 08-01. The ginger puree sample (3g) was turned into 
ash by burning at 550°C for 24 hours. The ash content was calculated using 
following formula:-

  Weight of ash
               Ash (%) = ———————— x 100
              Weight of sample

The moisture content of ginger puree was determined in an oven through 
drying method (at 105°C) according to procedure described in AACC (4)
Method No. 44-15A. The moisture content of ginger puree was determined 
by weighing 3 g of sample into a pre weighed China dish and drying it in an 
air forced draft oven at 105±5°C till the constant weight of dry matter was 
obtained. The moisture content in sample was determined as given below:-
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                Weight of original sample - Weight of dried sample
Moisture (%) = ——————————————————————— x 100

            Weight of original sample

Ginger puree samples were analyzed for their total solids by subtracting the 
moisture contents (12). 

The samples were then tested for crude protein content according to the 
Kjeldahl’s method as described in AACC (4) Method No. 46-30. Two gram of 
ginger puree sample was taken into the digestion tube. Twenty milliliters of 
98 percent concentrated sulphuric acid and two tablets of digestion mixture 
(as catalyst) were added into the digestion tube. The mixture was neutralized 
with 70 ml of 40% NaOH solution. The amount of ammonia collected was 
then titrated against 0.1N sulphuric acid to a purple end point. A blank 
determination was carried out following similar procedure, without the test 
sample. The nitrogen content was calculated according to following formula:-

                 Vol. of H2SO4 used x Vol. of dilution x 0.0014 x 250
  N (%) = ———————————————————————— x 100

            Weight of sample x Vol. of sample taken

The percentage protein was calculated according to formula given below:-

Crude protein (%) = Nitrogen (%) x 6.25

The total phenolic compounds were estimated by Folin-Ciocalteu method 
(FCM) (13). From a known concentration of sample solution, 125 µL sample 
was taken in test tube. Then 500 µL distilled water was added in it. After that, 
125 µL of Folin-Ciocalteu reagent was added and gave a stand of six 
minutes. Then 1.25 ml of 7% sodium carbonate was added. Final volume 
was made 3 ml by adding 1 ml of distilled water. The samples were given a 
stand for 90 minutes for completion of reaction. The absorbance of samples 
was taken in triplicate at 760 nm by using a UV-vis spectrophotometer. Gallic 
was run as a standard alongwith the samples and its absorbance was taken 
at 725 nm. Standard curve was used for calculation of total phenolic contents 
in the samples. All samples were run in triplicate.

Microbial analysis

Microbial count was determined by analyzing the ginger puree samples of 
each treatment with the help of total plate count method according to Awan 
and Rehman (5).

Sensory evaluation

The ginger puree samples were organoleptically evaluated for sensory 
parameters such as colour, flavour and overall acceptability by a panel of 
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three judges. The nine point hedonic scale was employed for samples stored 
at room temperature. The sensory evaluation was performed for a period of 
56 days at 8 days interval.

Statistical analysis

The data were statistically analyzed using analysis of variance technique 
under two factor factorial complete randomized designs (14) to evaluate 
influence of different quality parameters on quality and acceptability of ginger 
puree.

RESULTS AND DISCUSSION

Physico-chemical analysis

Maximum ash content was observed in T4 (1.69 %) followed by T3 (1.58 %),
T0 (1.46 %) and T1 (1.35 %) while minimum ash content was in T2 (1.32%) 
(Table 1). The ash content increased with the increase in storage time and 
was maximum (1.51%) at 56th day and minimum (1.44%) at zero day (Table 
2). The rate of increase in ash content was lesser in T3 and T4 while highest 
rate of increase was observed in T0. The ash content in T4 was the highest
because of less moisture content and high total solids due to addition of 16
percent salt. El-Ghorab at el. (7) also found 1.5 percent ash content in
ginger.

Minimum moisture content was recorded in T4 (79.79 %) against maximum in 
T3 (83.35 %) (Table 1). It steadily increased from zero day (81.20 %) and till 
end of 56th day (81.92 %) (Table 2). The rate of moisture increase in T4 and 
T3 was lesser than T2 and T1, whereas T0 had the highest rate of increase 
than all. Previous study indicates that moisture content of fresh ginger 
rhizome is 80% (2, 10) noted that due to increase of microbial activity, there 
was slight increase in moisture content during storage.

The data further showed that maximum total solids were noted in T4 (20.20
%) against minimum in T2 (16.65 %) (Table 1). It was also observed that total 
solids decreased after each storage interval (Table 2). The rate of decrease 
was lesser in T4 and T3 than T2 and T1, whereas T0 had the highest rate of 
decrease. The results indicated that by increasing moisture content, total 
solids of the product decreased. Ahmed et al. (2) using sodium chloride 15% 
(w/w) in ginger puree also observed similar results, where total solids of 
ginger paste were 15.72 percent after addition of 7.76 percent salt to ginger 
puree.
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Table 1. Quality and sensory parameters as affected by different treatments. 

  
Parameters T0 T0 T2 T3 T4

Ash content (%) 1.46c 1.35d 1.32e 1.58b 1.69a
Moisture content (%) 80.63d 82.39b 83.35a 81.54c 79.79e
Total solids (%) 19.37b 17.60d 16.65e 18.45c 20.20a
pH 6.45a 5.93c 6.00b 4.39d 3.89e
Acidity (%) 0.072e 0.16c 0.13d 0.28b 0.35a
Crude protein (%) 1.50e 1.61c 1.55d 1.72b 1.84a
Total phenols (mgGAE/g) 81.08e 89.92d 92.91c 94.08b 95.25a
Microbial growth (cfu) 281.79a 98.43b 93.25c 90.67d 83.08e
Colour 1.83d 5.41c 6.58b 7.63a 7.28a
Texture 2.12d 5.60c 6.62b 7.33a 7.29a
Flavour 1.83d 5.41c 6.58b 7.63a 7.28a
Overall acceptability 2.25d 5.77c 6.66b 7.45a 7.29a

T0= control+, T1= 1.5 g/l potassium metabisulphite (PMBS) + no salt + day dipping time (DT), 
T2= 1.5 g/l PMBS+ no salt + 8 days DT, T3= 1.5 g/l PMBS + 8% salt + 8 days DT, T4= 1.5 g/l
PMBS + 16% salt + 8 days DT.

Table 2. Effect of storage interval on quality and sensory parameters of ginger puree. 

Parameters Storage interval (days)
0 8 16 24 32 40 48 56

Ash (%) 1.44g 1.45g 1.46f 1.46e 1.48d 1.49c 1.50b 1.51a
Moisture content (%) 81.20h 81.25g 81.34f 81.47e 81.60d 81.71c 81.85b 81.92a
Total solids (%) 18.79a 18.74b 18.65c 18.52d 18.39e 18.28f 18.19g 18.07h
pH 5.25d 5.26d 5.28b 5.29b 5.33c 5.37bc 5.40ab 5.46a
Acidity (%) 0.22a 0.22a 0.22b 0.21b 0.20c 0.18d 0.17e 0.16f
Crude protein (%) 1.80a 1.77b 1.74c 1.68d 1.62e 1.57f 1.53g 1.46h
Total phenols (mg GAE/g) 98.00a 94.76b 92.66c 90.73d 89.53e 88.20f 86.66g 85.20h
Microbial count 103.5h 114.8g 125.1f 130.9e 133.6d 137.2c 142.5b 147.7a
Colour 6.86a 6.20 b 5.933bc 5.733c 5.60cd 5.33de 5.26de 5.13e
Texture 7.06a 6.50b 6.00c 5.73cd 5.13ef 5.13ef 5.13ef 5.06f
Flavour 6.86a 6.20 b 5.933bc 5.733c 5.60cd 5.33de 5.26de 5.13e
Overall  acceptability 7.26a 6.43b 6.20bc 5.86cd 5.60de 5.40ef 5.20ef 5.133f

Minimum pH was observed in T4 (3.89) while maximum in T0 (6.45). It was 
steadily increased from zero day (5.26) till the end of 56 days (5.46) (Table 
2). In each treatment pH was increased after each storage interval. The rate 
of pH increase was lesser in T4 and T3 than T2 and T1, whereas T0 had the 
highest rate of increase. These results are comparable with Ahmed et al. (2)
who found 6.38 pH in fresh ginger puree which decreased due to addition of 
sodium chloride. It was further noted that pH of ginger paste changed slightly 
during storage (Table 2).

Maximum titratable acidity was also noted in T4 (0.35) against T0 treatment 
(0.072 (Table 1). With increase in storage time, decrease in acidity was 
observed. However, acidity of ginger puree did not change in first two storage 
intervals (Table 2). The rate of decrease in acidity was less in T4 and T3 than 
T2 and T1, whereas T0 showed higher rate of decrease. Ahmed (1) observed 
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0.32 percent acidity of ginger puree/paste at pH 4.05. It was also noted that 
acidity of ginger paste was changed slightly during storage.

The data (Table 1) showed maximum crude protein in T4 (1.84%) and 
minimum in T0 (1.50%). With the increase in storage time crude protein was 
decreased. The rate of decrease was less in T4 and T3 than T2 and T1. The 
highest rate of decrease was noted in T0. El-Ghorab at el. (7) also noted 1.2 
± 0.177 percent protein content of ginger on fresh weight basis. However, in 
another study (9) relatively high protein content (2.3%) was observed for 
fresh ginger. These differences may be due to high moisture content of study 
samples and change of variety and climatic conditions.

Maximum phenolic content was also noted in T4 (95.25 mg GAE /g) and 
minimum in T0 (81.08) (Table 1). As storage time increased phenolic content 
was decreased (Table 2). The rate of decrease was less in T4 and T3 than T2

and T1. Maximum rate of decrease was noted in T0. These results are 
comparable with findings of El-Ghorab et al. (7) who found 95.2 ± 6.2 mg 
GAE/g total phenol in fresh ginger for methanol extract. These differences 
may be due to use of different solvents which significantly affected the total 
phenolics.

Minimum microbial growth was noted in T4 (83.08 cfu) again maximum in T0

(281.79 cfu) (Table 1). With increase in storage time, microbial load was 
increased as compared to control (103.58 cfu) till end of 56th day (147.73 
cfu). The rate of multiplication of microbes in T4 and T3 was lesser than T2

and T1 (Table 1) whereas T0 had the highest rate of multiplication (281.79).

Maximum colour value recorded in T3 (7.63) while minimum value was 
observed in T0 (1.83) (Table 1). With the increase in storage time decreasing 
colour value was observed from zero day (6.86) till end of 56th day (5.13) 
(Table 2). The rate of decrease in colour in T4 and T3 was lesser than T2 and 
T1, whereas T0 showed higher rate of decrease (Table 1). These results are 
comparable with the findings of Ahmed et al. (2) who noted that due to 
addition of chemical additive colour became lighter. 

Texture value was also maximum in T4 (7.33) and minimum in T0 (2.22). With 
regards to storage time, texture value steadily decreased from zero day 
(7.06) till end of 56 days (5.06). However, at 32, 40 and 48 days storage 
texture value remained constant (5.13) (Table 2). The rate of decrease in 
texture was lesser in T4 and T3 than T2 and T1, whereas T0 showed higher 
rate of decrease.
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Similarly, flavour value was higher in T3 (7.63) which was statistically equal to 
T4 (7.28) as both treatments share the same letter. Minimum value was 
recorded in T0 (1.83) whereas flavour value of T2 and T1 was recorded as 
6.58 and 5.41 respectively. The rate of decrease in flavour in T4 and T3 was 
lesser than T2 and T1, whereas T0 had the highest rate of decrease.

The results further showed that maximum overall acceptability value was 
recorded in T3 (7.45) against minimum in T0 (2.25). The rate of decrease, in 
overall acceptability in T4 and T3 was lesser than T2 and T1, whereas T0 had 
higher rate of decrease (2.25). With the increase in storage time the overall 
acceptability value was decreased.

CONCLUSION

The study concludes that use of solutions of potassium metabisuhpite and 
salt is very helpful in improving the quality and shelf life of ginger puree. Salt 
solution gave synergetic effect with potassium metabisulphite. However, 1.5 
g/l potassium metabisuhpite with 8 and 16 percent salt and 8 days dipping 
gave better results than the treatments having no salt addition. Thus use of 
salt proved helpful in increasing total solids and preservative properties of 
ginger puree.
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