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A B S T R A C T  
Background: Studies on natural products have been widely employed as a strategy of 
discovering new therapeutic agents with potential for applications in complementary 
medicine and more friendly biopesticides for pest control medicine. The type of solvent 
used and the extraction procedure employed largely determines the success of the 
isolation of biochemical compounds from a plant, yet plant compound preparation is 
often overlooked. Objective: The influence of drying and extraction methods on yield 
and chemical composition of Catharanthus roseus leaves and 
fruits is yet to be investigated. This study aimed to elucidate the effects of different 
extraction techniques and solvents on biochemical compounds of the 
and C. frutescens fruits. Methods: Three different extraction methods (extraction by 
Soxhlet Extractor, extraction by soaking pulverized plant material, and extraction 
following drying of the plant in liquid nitrogen) and three different solvents were 
employed to study the influence of sample preparation on the biochemical compounds 
of C. roseus leaves and C. frutescens fruits. Results: Methanol in a Soxhlet Extractor 
was observed to yield significantly higher dry weight and percentage of crude extract of 
C. frutescens compared to chloroform and ethanol, while chloroform, on the other hand, 
yielded higher dry weight and percentage of crude extract of for 
higher content of bioactive compounds in C. frutescens were detected with methanol 
extraction while C. roseus displayed higher content of the bioactive compounds with 
chloroform extraction compared to the other solvents. 
suggested that for higher yield in dry weight, percentage of crude extract and content of 
bioactive compounds, methanol and chloroform should be used for the extraction of 
frutescens and C. roseus respectively. Based on the findings of this study, it was 
concluded that methanol is the best solvent for the extraction of bioactive compounds 
of C. frutescens while chloroform is the best solvent for C. roseus

INTRODUCTION  

The available phytochemical content of herbs may vary depending on the type of solvent used for 
extraction, the season of collection (Arras et al., 1992; McGimpsey et al., 1994; Iloki-Assanga 
the geographical region of growth (Cervenka et al., 2006). The concentration of phytochemicals in a particular 
plant part (seed, leaf, root bark or stem bark) may also vary, and fresh versus dried by one of the many available 
methods (shade, freeze or oven) prior to the extraction of phytochemicals may also induce quantitative changes 
in the observed constituents of the plants extract (Bernard et al., 2014). 
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Drying, which is a routine technique used in food preservation, is a crucial aspect of food processing. Shelf 
life of the dried product has been demonstrated to be extended by reducing the water concentration at which 
microbiological and physico-chemical deterioration is limited (Inchuen et al., 2010). Various drying techniques 
have been widely studied in order to generate the best quality of dried food products. Drying method and 
processing conditions significantly affect the colour, texture, density, porosity, and sorption characteristics of 
plant materials. The same plant raw material may therefore yield a completely different product, depending on 
the type of drying and extraction methods employed (Saravacos, 1993). 

The Catharanthus roseus is a perennial tropical medicinal plant belonging to the family of Apocynaceae, 
which comprises eight species. Seven are endemic to Madagascar (C. coriaceus, C. lanceus, C. longifolius, C. 
ovalis, C. scitulus, C. trichophyllus and the species of interest in this study, C. roseus) (Van der Heijden , 2004). 
The C. roseus is now common in many tropical and subtropical regions worldwide, including the southern 
United StatesIt is best grown as an annual bedding plant in well-drained sandy loams in full sun to part shade 
(Sain and Sharma, 2013). The C. roseus contains carbohydrates, flavonoids, saponins, and alkaloids. Alkaloids 
are the most potentially active chemical constituents of C. roseus; more than 400 alkaloids have been 
demonstrated to be present in the plant, and these alkaloids are used as pharmaceuticals, agrochemicals, flavours 
and fragrances, ingredients, and pesticides. Catharanthus roseus is an evergreen sub-herb or herbaceous plant 
growing up to 1 m tall. The leaves are oval to oblong, 2.5–9.0 cm. long and 1–3.5 cm wide; they appear glossy, 
green, and hairless, with a pale midrib and a short petiole about 1–1.8 cm long (Figure 1). The flowers are white 
to dark pink with a dark red centre, and have a basal tube about 2.5–3 cm long and a corolla about 2–5 cm 
diameter (Aruna et al., 2015).  

                                           

  
Fig.  1: Catharanthus rose plants 

  
Capsicum frutescens (Family: Solanaceae), commonly known as chili pepper, hot pepper or red pepper 

(Figure 2), is a perennial plant capable of growing into shrubs as tall as 2.5 m. It is native to tropical America, 
and widely grown in Brazil, Portugal, Africa, and South Asia (Oliveira, 2000). The greatest number of species is 
concentrated in Brazil (Barboza et al., 2011). The genus Capsicum comprises more than 200 varieties, and the 
fruits vary widely in size, shape, flavor and sensory heat (Zimmer et al., 2012). Fruit pungency is characteristic 
of the genus Capsicum due to substances specific to peppers known as ‘capsaicinoids’, a group of compounds 
that includes more than 20 alkaloids (vanillylamines). The red color of the fruit is partly due to its high vitamin 
A content, and the plant can be used to relieve uterine pain associated with childbirth (Sumner, 2000). The 
genus Capsicum is also a rich source of phenolics, particularly flavonoids such as quercetin and luteolin 
(Howard et al., 2000). Some studies have demonstrated protective roles of flavonoids and carotenoids against 
coronary heart disease, stroke, and some forms of cancer (Nascimento et al., 2013). These protective effects of 
phenolic compounds are attributed to their antiradical and signalling activities (Martysiak-Żurowska and Wenta, 
2012) 

Even though Catharanthus roseus leaves and Capsicum frutescens fruits have been extensively 
investigated, studies on the effect of different drying methods and extraction solvents on the phytochemical 
constituents of these plants are limited. In view of the fact that extraction methods and solvents influence the 
final crude products, investigating variations in extraction procedure and solvent choice is crucial; hence this 
study aimed at documenting the effect of extraction of methods and different drying methods by using different 
solvents on the quality and quantity of Catharanthus roseus leaf and Capsicum frutescens fruit extracts. 

 



96                                                                                      Imtithal I. J et al, 2016 
Australian Journal of Basic and Applied Sciences, 10(10) June 2016, Pages: 94-106 

 

 
Fig. 2: Fruits of Capsicum frutescens L. 

 
MATERIALS AND METHODS 

 
Plant materials: 

Fresh plant samples (Capsicum frutescens fruits and Catharanthus roseus leaves) were collected between 
January and June 2015 around Kampung Sungai Siput, Lubok China, Malacca, Malaysia (2.442324, 
102.108539.). The plant material was identified and authenticated by a botanist from the Department of Science 
and Technology at University Kebangsaan of Malaysia (UKM). Voucher specimens of each species have been 
deposited at UKM herbarium with code numbers 40310 and 40311 (UKMB). 
 
Chemicals: 

The chemicals (Methanol, Ethanol, Chloroform, Magnesium metal (Mg.), Sulphuric acid, Potassium iodide, 
Hydrochloric acid (HCL), Ferric chloride and Acetic anhydride) are commercially available. Most of the 
instruments are either in the Laboratory of Biochemistry, Faculty of Engineering, or in the School of 
Environmental & Natural Resource Sciences, Faculty of Sciences and Technology, at UKM.  
 
Sample preparation: 

The fresh samples (leaves and fruit) were washed under running tap water and then drained thoroughly on 
paper towels. The samples were then manually broken into pieces and divided into batches of 500 g each. One 
batch was extracted (Soxhlet and soaking)  while fresh. Four drying processes were used for the other batches:,  

For shade-drying-the leaves were evenly spread on a tray, covered with cotton sheets to keep off dust and 
insects, and left to dry in a room (28–38°C) with occasional turning and appropriate air flow until the samples 
were brittle and considered to be dry (9–24 days) (Najafabadi, 2014)., While for  oven drying  the samples were 
evenly spread on a tray, placed in the oven and heated at 30°C overnight (Mudau and Ngezimana, 2014). 

For freeze drying the samples were dried by using liquid nitrogen at temperatures below -196°C (77K) 
(Abascal et al., 2005; Dai and Mumper, 2010; Harper and Nickels, 2008).   

 
Extraction of plant materials: 
Extraction by Soxhlet Extractor (SE): 

Extraction using ES method was prepared according to (Najafabadi, 2014). A 500 g of the powdered 
material was placed in a paper thimble and then placed in the SE. Then 700 ml ethanol, methanol and 
chloroform were poured in to the receiving flask using a sequence of solvents of increasing polarity (methanol, 
chloroform, then ethanol; boiling point at (65°C, 61°C and 78.4 °C  Res.). The process of extraction took about 
10 h. The extracts were then filtered through Whatman No. 1 paper. Crude extract was obtained after complete 
removal of the solvents by using a rotary evaporator set at < 40°C. The concentrated extracts were transferred to 
glass petri dishes and dried in a drying oven at 20°C; the clear residue was analysed for dry weight, percentage 
crude extract and yield using methanol, chloroform and ethanol solvents for extraction and UV-Vis 
spectrophotometry. 

 
Extraction by soaking(ESS) (shade dryer sample): 

Extraction by soaking method was prepared according to the method of Rahman and Talukder (2006). A 
total of 500 g of pulverised plants was soaked in 400 ml of each solvent separately in a 1000 ml flask for 24 h. 
The mixture was shaken vigorously for 3 min at 3-h intervals to ensure proper soaking of powdered plants. After 
24 h, the liquid extract was decanted and then filtered using Whatman No. 1 paper. The plants were soaked 
again by adding 200 ml of each solvent for 24 h. After filtering, the liquid extracts were combined. The C. 
roseus leaf and C. frutescens fruit were soaked once again for 24 h in 100 ml of the solvents. After filtering with 
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filter paper, the final liquid extracts were combined with the previous extracts. The collected filtrates were 
pooled and evaporated to dryness at <40°C and stored in the four vacuum rotary evaporators until used. 
 
Extraction by soaking (freeze-dried samples(ESF)): 

The C. roseus leaf and C. frutescens fruit that were first dried using liquid nitrogen and then extracted by 
the soaking method as above. To do this, a total of 500 g of powdered plants in was soaked in 400 ml of each 
solvent in 1000 ml flasks for 24 h. The extract was shaken for 3-h intervals. After 24 h, the extract was filtered 
and the macerated plant material was re-extracted by the same process as the previous method until their 
extraction potential was exhausted. The extract was freeze-dried with a Savant Refrigerated Vapour Trap after 
removal of the solvents with a vacuum rotary evaporator at 40°C. Each extract was kept frozen for future work.  

Each of the three extraction procedures performed, the samples were processed in Triplicates and the 
corresponding extracts were subjected to preliminary phytochemical tests Figure 3. 

 

 
 
Fig. 3: Crude extract of Capsicum frutescens Fruits(above) in three type extraction of method , (A) 1st method 

(ES),  (B) 2nd method (ESS) and (C) 3rd method(ESF) by different solvents and (bottom) Crude extract 
of Catharanthus rose leaves in three type extraction of method (D)  1st method,  (E) 2nd method and  
(F)3rd method by different solvent 

 
Determination of extract yield: 

The amount of crude extract contained in a known weight of finely powdered plant materials was calculated 
using formula as suggested by Abubakar, (2009). The  and the extract was determined gravimetrically using the 
dry weight of extract (x) and soaked samples material (y) as follows: 

 
Percentage yield = x/y × 100 

 
Phytochemical screening of extracts: 

Phytochemical characterization of the plant’s extract was carried out qualitatively for the presence of 
alkaloids, saponins, flavonoids, tannins, steroids, and Terpenoids.  (Bernard et al., 2014; Mallikarjuna et al., 
2007; George et al. ,2010 and Gowrish et al.,2015).  

 
Flavonoid Test: 

A few pieces of magnesium metal were added to the extract solution and concentrated hydrochloric acid 
was carefully added. The formation of orange or crimson colour indicates presence of flavonoids.  
 
Terpenoid Test: 

A small quantity (0.5 g) of extract was dissolved with 5 ml of chloroform and filtered. Ten drops of acetic 
anhydride were added to the filtrate followed by two drops of concentrated acid. The presence of pink colour at 
the interphase indicates the presence of Terpenoids. 
 
Saponin Test: 

A small quantity (0.5 g) of the extract was dissolved in 5 ml of distilled water and filtered. Persistent 
frothing observed when the filtrate was shaken vigorously indicates the presence of Saponins.  
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Tannin Test: 
A small quantity (0.5 g) of the extract was stirred with 10 ml of distilled water and filtered. 5% ferric 

chloride reagent was added to the filtrate. A blue-black precipitate indicates the presence of tannins.  
 
Alkaloid Test: 

We took 0.5 g of the remaining extract, dissolved it in dilute hydrochloric acid, and filtered it. The filtrate 
was then treated with iodine in potassium iodide solution until brown/red colour was observed.  
 
Glycoside Test: 

A small quantity (0.5 g) of the extract was dissolved in 2 ml of chloroform. Concentrated sulphuric acid 
was carefully added to form a lower layer. A reddish-brown coloration at the interphase indicates the presence 
of a steroidal ring of glycosides. 

 
UV-visible spectrum analysis: 

Qualitative determinations of the major constituents of the plant extractions were made by measuring the 
UV-Visible (UV-Vis) spectrum of the reaction medium. The UV-Vis spectral analysis was carried out using a 
Shimadzu UV-2450 PC Series double-beam UV-Vis spectrophotometer (purchased from Electronics, India Ltd.) 
at room temperature. 
 
Statistical Analysis: 

Percentage yields of crude were subjected to analysis of variance (ANOVA 2-way) Values were 
represented as mean ± standard error of triplicate data. using PROC GLM (General linear model) and means 
were compared using Tukey’s test, with a reference probability of p ≤ 0.05; analyses were run on MiniTab 
software version 14. 

 
RESULTS AND DISCUSSION 

 
Dry weight and yield of Capsicum frutescens fruit crude extract obtained using different methods and 
solvents: 

The mean dry weights of C. frutescens crude extracts and their respective percentage yields using different 
solvents in both the 1st , 2nd, and 3rd methods  which are depicted in the following table (Table.1). The mean dry 
weights of C. frutescens were  (SE) 79.70  g, 23.79 g and 53.83 g for the 1st , 2nd  and 3rd  methods of extraction, 
respectively, when Methanol was used as a solvent. The corresponding mean percentage yields were 15.94 %, 
4.76  %, and 10.77 %, respectively. This demonstrates that the 1st method (SE) not only yields higher dry weight 
of crude extract, but also higher percentage yield as compared to the 2nd and the 3rd methods of extraction using 
methanol. This finding is in accord with a previous report of high yield with methanol compared to other 
solvents (Yin et al., 2013). However, when Chloroform was employed as the extraction solvent, the dry weights 
of the crude extracts were only 12.50g, 9.53  g and 8.57 g for the 1st, 2nd and 3rd methods, respectively. The 
corresponding percentage yields were 2.50 %, 1.91 %, and 1.71%. The 1st method of extraction still appeared to 
produce more crude dry weight compared to the 2nd and 3rd extraction methods. For ethanol, the dry weights of 
the crude extracts were 66.67  g, 32.03 g, and 42.13 g for the 3 methods, respectively, and their corresponding 
percentage yields were 13.33%, 6.41%, and 8.43%. Of the three solvents used in this study, Methanol proof to 
be the best for extraction of C. frutescens. 

 
Table 1: Mean dry weight (+ SE) crude extract of Capsicum frutescens crude extracts usid different extraction methods and solvents 

 
Solvent Used 

Dry weight of crude extract (g) 
Ist method 2nd method 3rd method 

Chloroform 12.50 ± 0.436a 9.53  ±0.74a 8.57 ± 0.99a 
Ethanol 66.67 ±1.28b 32.03 ±1.05b 42.13 ± 1.25b 
Methanol 79.70  ± 2.34c 23.79 ±2.03c 53.83 ±2.02c 

*1st method: Extraction by Soxhlet Extractor, 2nd method: Extraction by soaking(shade dryer sample), 3rd method: Extraction by 
soaking(Nitrogen  dryer sample) 
** Means ± standard error with different solvents in the same Extraction of methods are significantly different (P ≤ .05) from each other 

 
Dry weight and yield of Catharanthus roseus leaf crude extract using different methods and solvents: 

The mean dry weights of C. roseus leaf crude extracts and their corresponding percentage yields in 
methanol, chloroform, and ethanol solvents for 1st, 2nd and 3rd methods of extraction are presented in following 
table (Table 2). The choice of leaves for the extraction was based on previous studies (Goyal et al., 2008; 
Ramya, 2008) that reported that leaves demonstrated higher concentrations of bioactive compounds compared to 
other parts of the plant. The dry weight of C. roseus leaves in methanol in the 1st , 2nd  and 3rd  methods of 
extraction were 54.67 g, 34.47 g, and 39.73 g, respectively. Methanol in the 1st  extraction method yielded 
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higher dry weights compared to methanol in the 2nd  and 3rd  methods, which were not significantly different 
from each other. The corresponding percentage yields for both the 1st, 2nd  and 3rd methods in methanol were 
10.93%, 6.89 % and 7.94%, respectively.  

 
Table 2: Mean dry weight of  (+ SE)  crude extract of Catharanthus roseus leaf crude extracts using different extraction methods and 

solvents 
 
Solvent used 

Dry weight of crude extract (g) 
Ist method 2nd method 3rd method 

Chloroform 69.95 ±0.94a 18.87± 2.41a 39.73 ± 1.44a 
Ethanol 28.87 ± 2.09b 4.60 ± 0.47b 11.20 ± 0.90b 
Methanol 54.67 ± 2.13c 25.41± 0.65c 34.47 ± 1.02c 

** Means ± standard error with different solvents in the same Extraction of methods are significantly different (P ≤ .05) from each other 

 
Chloroform solvent, however, produced significantly higher dry weights compared to methanol, especially 

in the 1st  and 3rd  methods, where the yields were as high as 69.95 g and 39.73 g, respectively. The 
corresponding percentage yields were also significantly higher than those from methanol in both the 1st  and 3rd  
methods of extraction. While it was reported in a previous study (Goyal et al., 2008) that ethanol was a better 
solvent for the extraction of C. roseus, here we found that chloroform extract yielded higher dry weights and 
corresponding percentage yields than both methanol and ethanol. Ethanol produced the lowest dry weights and 
percentage yields in all three extraction methods.  
 
Yield of crude extract of C. frutescens fruit in three different solvents: 

The yield of C. frutescens was significantly affected by the solvent in three different methods of extraction , 
in the  1st methods (F = 520.16, df =2, P < 0.05), 2nd  method  (F = 67.14, df =2, P < 0.05), and 3rd (F = 249.32, 
df =2, P < 0.05) .Result of the crude extract of C. frutescens fruit in the three different solvents are shown in 
Figure 1. Methanol paired with the 1st method of extraction yielded the highest extract (15.94 %) of C. 
frutescens followed by methanol with the third method of extraction, which yielded 10.77%. The lowest value 
for methanol solvent was obtained from the second method: 4.76 %, significantly lower than the yield obtained 
from the first and the third methods. This finding agrees with a report in a previous related study (Das et al., 
2010) where methanol, chloroform and petroleum ether were used in C. frutescens crude extractions. The 
interactions between type of solvent and extraction of methods effect on yield of crude extract of C.frutescens 
plant (F = 84.137 ; df = 4 & 18; P = 0.000 ; Table 3) was also significant. 

 
Table 3: Analysis of Variance for Capsicum frutescens yields% by different methods of Extract obtained by different solvents 

Source of variation DF Mean Square F-value P-value 
Method 2 88.22 334.890 (P <  .05) 
Solvent 2 189.87 720.764 (P <.05) 
Method* solvent 4 22.16 84.137 (P <  .05) 
Error 18 0.26   
Total 26    

 **Different letters in yield shows significant difference. 

 
Fig. 1: Crude extract yield of Capsicum frutescens fruit using selected extraction methods with three different 

solvents, Means with different letters are significantly different (Tukey ̓s  HSD,P<0.05) 
 

*1st method: Extraction by Soxhlet Extractor, 2nd method: Extraction by soaking(shade dryer sample), 3rd method: Extraction by 
soaking(Nitrogen  dryer sample) 
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Ethanolic extract of C.. frutescens fruits yielded lower crude extract yields than that of methanol paired with 
the 1st  and 3rd  methods of extraction, where the values were 13.33 % and 8.43%, respectively. Chloroform 
yielded the least crude extract in all three methods of extraction with values of 2.50  %, 1.91 %, and 1.71%, 
which is in accord with the findings of (Das et al., 2010). Generally, the 1st method appears to be the best 
method for C. frutescens extraction followed by the 3rd method. The 2nd method of extraction was the least 
effective based on the results obtained in this study. 

 
Yield of crude extract of C. roseus leaves in three different solvents: 

Statistical analysis showed significant difference among the solvent in three different methods of extraction, 
in the  1st methods (F = 132.19, df =2, P < 0.05), 2nd  method  (F 52.56, df =2, P < 0.05), and 3rd (F =71.71, df 
=2, P < 0.05) .The percentage yield of crude extract of C. roseus leaves in the three different solvents is depicted 
in following figure (Figure 2). Unlike in the case of C. frutescens, chloroform produced the highest 
Catharanthus roseus crude extract in both the 1st and the 3rd methods of extraction. The percentage of C. roseus 
crude extract from the 1st method using Chloroform was significantly higher (P < 0.05) than all other methods of 
extraction employed in this study. Paired with the 1st method, Chloroform yielded 13.99%, but only yielded 
2.24% with the second method. This is followed by methanol, which yielded significantly higher percentages in 
both the first and the second methods (10.93% and 6.89%, respectively) compared to ethanol. However, in the 
three methods of extraction, there was significant difference between Chloroform, methanolic and ethanolic 
extracts of C. roseus leaves. In general, these results indicate that the 1st method of extraction is better than the 
2nd and the 3rd methods of extraction. The interactions between type of solvent and extraction methods effect on 
the  yield of crude extract of C. roseus plant (F = 7.320 ; df = 4 & 18; P = 0.001 ; Table 4) was also significant  

 
Table 4: Analysis of Variance for Catharanthus roseus yields% by different methods of Extract obtained by different solvents 

Source of variation DF Mean Square F-value P-value 
Method 2 114.29 340.15 (P < .05) 
Solvent 2 78.43 233.41 (P <.05) 
Method* solvent 4 6.29 18.72 (P < .05) 
Error 18 0.34   
Total 26    

**Different letters in yield shows significant difference 
 

 
Fig. 2: Crude extract yield from Catharanthus roseus leaves using selected extraction methods with three 

different solvents, Means with different letters are significantly different (Tukey ʼs  HSD,P<0.05 
 
Qualitative phytochemical screening of Capsicum frutescens extract: 

The phytochemical screening of C. frutescens for the three solvents used in this study is presented in Table 
3. Crude extract where methanol, chloroform, and ethanol were used as solvents were tested for the presence of 
six bioactive compounds. When methanol was used as solvent, all the compounds were detected/observed 
except Terpenoids in the 1st  method. The compound detected present in varying amounts were the  Flavonoids, 
Saponins and Alkaloids with the later having the highest quantification score (+++). These findings are in 
accord with ( Yi and Wetzstein, 2011 ; Yin et al., 2013) where Methanol was reported to produce not only the 
highest crude extract yield, but also the highest levels of bioactive compounds such as Flavonoids, Saponins, 
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Tannins and Alkaloids. were present at the highest concentration (+++) in methanolic extract from the 2nd  
method, compared with only three (Flavonoids, Saponins and Alkaloids ) that were present from the 1st  method 
and two (Tannins and Glycosides) that were present from the 3rd  method. 
 
Table 5: Qualitative phytochemical screening of Capsicum frutescens extract 

Bioactive Compounds Methods of extraction 
1st  Method 2nd  Method 3rd  Method 

 M Ch E M Ch E M Ch E 
Flavonoids +++ - + +++ ++ +++ + - - 
Terpenoids   - - +   -  - +  - - - 
Saponins +++ - + +++ ++ + + - - 
Tannins ++ - + +++ + + +++ + + 
Alkaloids +++ + + + + + ++ +++  - 
Glycosides ++ - - +++ - - +++  - ++ 
+++: Present at high concentration, ++: Present at moderate concentration, +: Present at low concentration, -: Absent or present at 
negligible concentration. M: methanol, Ch: chloroform, E: ethanol. 

 
For chloroform extract by the first method, only 1 (alkaloids) out of the six tested bioactive compounds 

were present. For ethanol solvent, only glycosides were not present out of the six compounds observed but 
concentrations were low. Our results clearly indicates that the methanol used in this study is a better solvent to 
obtain crude extracts for phytochemical screening while the 2nd method is a better extraction procedure. 
Therefore, the findings in this study suggest that the choice of solvent plays an important role in obtaining the 
highest extract yield.as reported by (Yin et al., 2013). 
 
Qualitative phytochemical screening of Catharanthus roseus leaf extracts: 

The phytochemical screening of C. roseus leaf extracts from methanol, chloroform, and ethanol with the 1st 
first, 2nd and 3rd methods of extraction are presented in Table 4. Six bioactive compounds of C. roseus leaves 
were tested. Methanolic extract tested positive for five compounds in the 1st  method of extraction; of these, 
Tannins and Glycosides were present in the highest concentrations (+++). In contrast, only two compounds 
(Tannins and Alkaloids) were present in the 2nd method of extraction. The variations in the concentration of the 
six compounds observed concur with the reports of previous related studies (Ohadoma and Michael, 2011; 
Vega-Ávila et al., 2012) where nine bioactive compounds were screened and found present in C. roseus in 
varying concentrations. The presence of Alkaloids as observed in this study concurs with previous studies done 
by (Verpoorte, 1998; Sain and Sharma, 2013) whom reported that there were over 400 different types of 
alkaloids are present in C. roseus extract. Some earlier studies showed that the chloroform the best solvent in  
phytochemicals in the extract of C. rosues varieties (Perera, Armstrong et al., 2000) .Our result disagree with 
results by (Goswami, 2013) that suggested the ethanol is a best solvent in the extraction of bioactive compounds 
of C. roseus leaves which extracted by different solvents including chloroform. 

 
Table 6: Result of the qualitative phytochemical screening of Catharanthus roseus leaf extracts 

Bioactive Compounds Methods of extraction 
1st  Method 2nd  Method 3rd  Method 

 M Ch E M Ch E M Ch E 
Flavonoids + ++ + - - - + + - 
Terpenoids - + - - - - - - - 
Saponins ++ ++ + - + - + + + 
Tannins +++ +++ +++ ++ ++ - + + - 
Alkaloids ++ +++ - + - + ++ ++ ++ 
Glycosides +++ +++ +++ - - - +++ + +++ 
+++: Present at high concentration, ++: Present at moderate concentration, +: Present at low concentration, -: Absent or present at 
negligible concentration. M: methanol, Ch: chloroform, E: ethanol. 

 
For Chloroform, six compounds were consistently present in the 1st method and five out of the six 

compounds were present in the 3rd method of extraction in varying concentrations. In the 2nd method, however, 
only two compounds (Saponins and Alkaloids) were present in the Chloroform extract. For the ethanolic extract, 
four (flavonoids, saponins, tannins and glycosides) out of the 6 compounds were present in the 1st  method of 
extraction, only while alkaloids were present in the 2nd  method and flavonoids, tannins and Terpenoids were 
absent in the 3rd  method. chloroform solvent paired with the 1st method of extraction appeared to be the best 
technique for phytochemical screening of C. roseus. 
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UV-visible absorption spectrum of Capsicum frutescens extract obtained by three different extraction 
methods: 

The UV-Vis absorption spectrum of C. frutescens in both the 1st, 2nd and 3rd method of extraction is 
depicted in the following figure (Figure 3). In the 1st method of extraction, the UV-Vis spectrum of C. frutescens 
extract demonstrated a single sharp peak at 213 nm. However, in the 2nd method of extraction, a single sharp 
peak at 277 nm observed, while only a single relatively broad peak at 213 nm was observed in the 3rd method of 
extraction. Different phytochemicals have been demonstrated to have a broad range of activities that may help 
protecting the plant against chronic diseases infections. The increase in intensity of the peak could be a result of 
an increase in the number of nanoparticles formed due to the reduction of ions present in the aqueous solutions 
of the extract (Vankar and Bajpai, 2010). 

 

 
 
Fig. 3: UV-visible absorption spectrum of Extract of Capsicum frutescens fruit with methanol as solvent in 1st , 

2nd  and 3rd  Method of Extractions 1st (Extraction by Soxhlet Extractor ),2nd (Extraction by soaking  
(shade dryer sample)) and 3rd (Extraction by soaking (freeze-dried samples)  

 
UV-visible absorption spectrum of chloroform extracts of Catharanthus roseus leaves fromthe three different 
methods: 

The UV-Vis absorption spectrum of C. roseus in both 1st, 2nd and 3rd methods of extraction as depicted in 
Figure 4. In the 1st method, the UV-Vis absorption spectrum of C. roseus showed two relatively broad peaks at 
433 and 245 nm, while in the 2nd method of extraction, only a single peak was seen at 526.5 nm. Two peaks 
were seen in the 3rd method of extraction, at 433 and 282 nm. These wide absorption ranges observed  in 
similarly described study by Ponarulselvam et al.( 2012), where C. roseus was reported to exhibit a wide 
absorption spectrum ranging from a wavelength of 400 nm to 500 nm. The colour changes observed were 
mainly due to the reduction of silver ion present in the aqueous solution to silver, and this has been 
demonstrated to be an indication of the formation of stable silver nanoparticles ,Also the Silver nanoparticles 
has been reported to exhibit a dark yellowish-brown colour in aqueous solution due to surface plasmon 
resonance phenomenon . 
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Fig. 4: UV-visible absorption spectrum of Extract of Catharanthus roseus leaves with chloroform as solvent in 

1st , 2nd  and 3rd  Method of Extractions 1st (Extraction by Soxhlet Extractor ),2nd (Extraction by soaking  
(shade dryer sample)) and 3rd (Extraction by soaking (freeze-dried samples) 

 
UV-visible absorption spectrum of C. frutescens in Chloroform, Ethanol, and Methanol extracts: 

The production of silver nanoparticles in aqueous solution from crude extracts of plants has been shown to 
be easily observed through UV-Vis spectroscopy (Kirubha and Alagumuthu, 2015). The UV-Vis absorption 
spectra of C, frutescens in Chloroform, Ethanol, and Methanol extracts are shown in (figure 5). The spectrum of 
crude extract of C. frutescens in Chloroform exhibited four peaks at 256, 214, 241.5, and 667.5 nm. The 
spectrum of Ethanol crude extract showed only two sharp peaks at 256 and 594 nm. Methanolic extract of C. 
frutescens demonstrated two peaks at 256 and 594 nm.  

 

 
 

Fig. 5: UV-visible absorption spectrum of Capsicum frutescens fruit in chloroform, ethanol, and methanol 
extracts 

 
UV-visible absorption spectrum of C. roseus leaves in Chloroform,  Ethanol, and  Methanol extracts: 

The UV-Vis absorption spectra of C. roseus in chloroform, ethanol, and methanol are shown in (figure 6). 
In the Chloroform extract, C. roseus exhibited 5 peaks with four sharp peaks at 275, 433.5, 231.5 and 668 nm 
and a single broad peak between 248.5 and 290.5 nm. Ethanolic extract of C. roseus, however, showed only one 
broad peak between 582.5 and 631 nm, while Methanolic extract showed only a single sharp peak at 718.5 nm. 
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The wide absorption range of C. roseus extract observed in this study is in accord with earlier related studies 
Ghasemzadeh and Jaafar (2013).  

 

 
 

Fig. 6: UV-visible absorption spectrum of Catharanthus roseus leaves in chloroform, ethanol, and methanol 
extracts 

 
Conclusion: 

The type of solvent used and the extraction procedure employed proof to be the determinant of success in 
isolating biochemical compounds from plants, yet more often than not, sample preparation is overlooked. The 
influence of drying and extraction methods on yield and chemical composition of C. roseus leaves and C. 
frutescens fruit has been demonstrated in this study. Methanol paired with the 1st method (SE) of extraction was 
observed to yield significantly higher crude extract and dry weight of C. frutescens along with correspondingly 
high percentage yields, while Chloroform, on the other hand, appeared to be a better solvent for the extraction of 
C.  roseus. Higher content of six categories of bioactive compounds were detected in Methanolic extracts of C. 
frutescens and Chloroform extract of C. roseus compared with the other solvents. The phytochemicals screened 
was an indication that C. roseus and C. frutescens could be a beneficial of botanical pesticides for insect pest 
and for agricultural crops. Methanol as a solvent had been established to be best for the extraction of 
phytochemicals in the C. frutescens in 2nd method, while the 1st method was the best extraction methods for C. 
roseus in Chloroform solvent. Furthermore, we demonstrated that the  use of a natural, renewable and low cost 
biological reducing agent such as C. frutescens fruits and C. roseus leaves flower could produce metal 
nanostructures in chloroform and methanol solution at Soxhlet and soaking methods avoiding the presence of 
hazardous and toxic solvents.  

Based on the findings of this study, it was concluded that methods of extractions have significant influences 
on the final crude product of both C. frutescens and C. roseus. It was further concluded that methanol and 
chloroform were the best solvents for the extraction of bioactive compounds in C. frutescens and C. roseus 
respectively. This is perhaps the first study reporting the influence of different solvents and extraction methods 
in C. frutescens and C. roseus 
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