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ABSTRACT 
 

Aim: To evaluate the protein composition in the ginger rhizome and its interaction with glucose 
molecule. 
Place and Duration of Study: Department of Biochemistry, Sokoto State University, Sokoto, 
Nigeria, between April 2021 and May 2021. 
Methodology: Protein was extracted from the rhizome of ginger using 0.1 M phosphate buffer. 
The protein concentration of the sample was estimated using Biuret method while using 
xanthoproteic test, the presence of aromatic amino acids was ascertained. The crude protein 
sample was interacted with glucose using UV interaction study. 
Results: The protein concentration of the sample (2 g) was found to be 1.702 mg/ml, it was 
identified that ginger rhizome contains aromatic amino acids. UV interaction study between the 
crude protein sample and glucose molecule showed an increase in absorbance at the range of 280 
nm. 
Conclusion: The interaction of ginger with glucose shows that it possesses a hypoglycemic effect. 
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1. INTRODUCTION 
 
Ginger (Zingiber officinale) has been used as a 
cooking spice and herbal medicine to treat 
various ailments worldwide since antiquity [1]. 
From its origin in Southeast Asia and its spread 
to Europe, it has a long history of use in treating 
a variety of ailments including vomiting, pain, 
indigestion, and cold-induced syndromes [2;3]. 
More recently, it was reported that ginger also 
possessed anti-cancer, anticlotting, anti-
inflammatory, and analgesic activities [4;5]. 
However, there is less emphasis on the effects of 
ginger in the management of metabolic diseases 
and their complications. 
 
Fresh ginger contains 80.9 % moisture, 2.3 % 
protein, 0.9 % fat, 1.2 % minerals, 2.4 % fibre 
and 12.3 % carbohydrates [6]. It is rich in iron, 
calcium, and phosphorous and contains vitamins 
such as thiamine, riboflavin, niacin, and vitamin 
C. The composition varies with the type, variety, 
agronomic conditions, curing methods, drying 
and storage conditions [7]. 
 
Proteins exhibit enormous diversity of biological 
functions and are the most important final 
products of the information pathways [8]. Cells 
can produce proteins with strikingly different 
properties and activities by joining amino acids 
(each has a side chain with distinctive chemical 
properties) in many different combinations and 
sequences [9]. From these building blocks, 
different organisms can make widely diverse 
products such as enzymes, hormones, 
antibodies, transporters, muscle fibers, the lens 
protein of the eye, feathers, spider webs, 
rhinoceros horn, milk proteins, antibiotics, and 
myriad other substances having distinct 
biological activities. UV spectrum at 200-300 nm 
is sensitive to protein conformational change. 
Any change on protein backbone and aromatic 
residue can be evaluated on absorbance at 220-
230 nm and 280 nm respectively [10]. 
 
Nigeria is one of the top producers of ginger in 
the world. Diabetes is very common worldwide, 
Ginger has shown prominent protective effects 
on the diabetic liver, kidney, eye, and neural 
system complications [4]. Eating up to 4 grams 
per day lowers blood sugar levels and regulates 
insulin production [11]. The aim of this research 
was to evaluate the protein composition in the 
ginger rhizome and its interaction with glucose 
molecule by using UV Spectrum techniques. 

2. MATERIALS AND METHODS  
 

2.1 Rhizome Ginger Root Sample 
 
The Rhizome ginger root was obtained from 
Sokoto Central Market in Sokoto State. The 
sample was washed to remove impurities and 
chopped prior to extraction.  
 

2.2 Protein Extraction 
 
Protein extraction was done according to the 
method of [12]. Rhizome ginger root (2 g) was 
ground in 10 ml of the extraction buffer (0.1 M 
Phosphate buffer) at room temperature using 
mortar and pestle. The homogenate was 
transferred into 10-50 ml Eppendorf tubes and 
incubated at room temp for 12 hours. After 
incubation, the homogenate was centrifuged 
using 15-25 ml refrigerated centrifuge at 4oC, at 
12,000 rpm for 20 minutes. The supernatant was 
collected as crude protein. 
 
Biuret method was used for the estimation of 
Protein. Bovine serum albumin model was used 
in this study. 
 
Xanthoproteic Test was used to detect the 
presence of aromatic amino acids in the protein 
[13]. 
 

2.3 Interaction Study of Protein Sample 
with Glucose 

 
UV interaction study of protein sample with 
glucose was carried out by preparing four test 
tubes as shown in (Table 1) below. Then the 
absorbance was taken from the range of 190 nm-
350 nm at 20 nm interval for the sample in 
triplicate and recorded. 
 

Table 1. UV interaction study procedure 
 

 Glucose (ml) Test sample (ml) 

Control -- 1 
Sample 1 1 1 
Sample 2 1.5 1 
Sample 3 2 1 

 

3. RESULTS AND DISCUSSION 
 
The protein extracted using (0.1 M Phosphate) 
buffer was identified as crude protein. Based on 
the Xanthoproteic test conducted, ginger 
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contained aromatic amino acids such as tyrosine 
and tryptophan. 
 
The absorbance data obtained from the Biuret 
Test is presented in (Table 2), from which a 
calibration curve was constructed.  
 

3.1 Biuret Test Result 
 
The graph for the Biuret test exhibited a linear 
calibration curve (Fig. 1). From the result 
obtained, the concentration of protein in the 
ginger sample is 1.702 mg/ml.  

 
The graph obtained from UV interaction study of 
crude protein and glucose is shown in (Fig. 2). 
From the result obtained from UV spectroscopy 

(interaction study), the absorbance of the             
sample (ginger + glucose) at the range of 280 
nm was shown to have the highest absorbance 
because of the presence of tyrosine and 
tryptophan. Absorption of near UV radiation by 
proteins is usually monitored at 280 nm due to 
very high absorption by Trp and Tyr at this 
wavelength [14]. The absorbance decreases 
around 290-300 nm, this shows the inhibition 
effect of the ginger sample with glucose. This 
supports the study conducted by [15] who 
reported that astaxanthin can reduce the 
absorbance in the UV-VIS spectrum in Gly-BSA 
and astaxanthin interactions. Inhibition of 
albumin glycation is another way of treating 
diabetes that is not dependent on blood glucose 
level control [16]. 

 
Table 2. Absorbance data for the Biuret test 

 

S/N  BSA (µl) Concentration (mg/ml) Absorbance 

1  0 0.0 0.0 

2  10 0.6 0.129 

3  20 1.2 0.212 

4  30 1.8 0.318 

5  40 2.4 0.422 

6  50 3.0 0.489 

7  Sample 1 --- 0.261 

8  Sample 2 --- 0.271 

9  Sample 3 --- 0.284 

 

 
 

Fig. 1. Calibration Curve of the Biuret Test 
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Fig. 2. Graph of UV/visible interaction between crude protein and glucose 
 

4. CONCLUSION 
 
This study reveals that ginger possesses protein 
that contains aromatic amino acids.  The 
interaction of the protein with glucose shows that 
it possesses a hypoglycemic effect and may be 
useful in the prevention of diabetes 
complications, there by supporting the efficacy of 
its use in herbal medicine. 
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