


Elucidation of Antioxidant Properties of Miliusa tomentosa 
Abstract:
	Miliusa tomentosa (Annonaceae) is an Indian plant species of reported ethnobotanical importance, although comparative information on the phytochemical and antioxidant properties of its different plant parts remains limited. The present study evaluated the phytochemical composition and in vitro antioxidant activity of fruit, bark and leaf extracts of M. tomentosa. Powdered plant materials were successively extracted with petroleum ether, chloroform, ethyl acetate, ethanol and water. Qualitative phytochemical screening was performed, followed by determination of total phenolic, tannin and flavonoid contents. Antioxidant activity was assessed using DPPH radical scavenging, phosphomolybdenum, reducing-power and superoxide radical scavenging assays. Preliminary screening demonstrated the presence of several classes of phytochemicals in the fruit, bark and leaves, whereas sterols were not detected. The ethanol fruit extract showed the highest total phenolic content at 487.71 mg GAE/g extract and the highest flavonoid content at 59.44 mg QE/g extract. In the phosphomolybdenum assay, the ethanol fruit extract showed a value of 423.16 mg AAE/g extract. The ethanol fruit extract also exhibited the highest superoxide radical scavenging activity among the tested extracts, with 37.91% inhibition. Ethanol and ethyl acetate extracts generally showed comparatively greater antioxidant responses across the assays. These findings demonstrate measurable phytochemical content and in vitro antioxidant activity in different parts of M. tomentosa and support further investigation of their bioactive constituents.
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1. [bookmark: _Hlk241229823]Introduction: 
Reactive species are produced endogenously in the human body through various fundamental oxidative processes and exogenously following exposure to adverse environmental factors. Notably, reactive free radicals perform a range of functions, from maintaining physiological processes through redox signalling at low levels to causing oxidative damage associated with the aetiology of several chronic diseases at excessive levels (Andrés et al., 2022; Peron, 2026). To mitigate the adverse effects of free radicals, the endogenous antioxidant system contains natural enzymatic and non-enzymatic antioxidants that help maintain the balance between antioxidants and pro-oxidants by donating electrons (Tumilaar et al., 2024; Gulcin, 2025). During oxidative stress, endogenous antioxidants may be insufficient to counteract excessive free radical accumulation, and exogenous sources of antioxidants may therefore play an important role. Growing concerns about the accessibility and potential adverse effects of synthetic antioxidants (BHA, BHT, PG) have led to increasing interest in natural and dietary sources of antioxidants derived from plants (Pradheeba et al., 2022; Chandimali et al., 2025). Recent comparisons of phenolic extracts from Lippia alba leaves have evaluated the influence of extraction conditions on recovered compounds and antioxidant responses (de Jesus et al., 2025). A separate study of Jatropha gossypiifolia reported differences in phytochemical measurements and DPPH radical scavenging between leaf and stem-bark extracts (Runde et al., 2026).
Annonaceae Juss. is regarded as a notable pantropical plant family, distinguished by its species richness, ecological significance, broad geographical distribution, and ethnobotanical and economic value. As the largest family within the order Magnoliales, Annonaceae consists of four subfamilies—Anaxagoreoideae, Ambavioideae, Malmeoideae and Annonidideae—which account for over 80% of the order’s total species diversity. The family comprises almost 2,500 species in 108 genera and is recognised as one of the most diverse families of angiosperms (Graça et al., 2025; Hurtado-Reveles et al., 2026; Shi & Hou, 2026). Within Annonaceae, research on Annona muricata has shown that the distribution and amounts of selected secondary metabolites vary among plant organs and developmental stages (Naik & Sellappan, 2024). Phenolic content and in-vitro radical scavenging have also been assessed in Uvaria chamae root-bark extracts prepared using different extraction approaches (Nana et al., 2025).
Miliusa is a palaeotropical genus of the Annonaceae family that includes around 68 accepted species (WFO, 2026). It has been reported to contain a relatively high number of endemic taxa, with nearly 71% endemic to the Western Ghats of India (Kundu, 2006; Rajkumar et al., 2016). Its distribution extends from tropical and subtropical Asia to northern Australia, including the Indian subcontinent, Southeast Asia, southern China, various islands and New Guinea. Recently, the origin of the genus Miliusa was inferred to date to the mid-Miocene period, with an ancestral distribution encompassing Indo-Burma and peninsular India (Gopal et al., 2025).
Several species of the genus Miliusa (M. velutina, M. balansae, M. wayanadica, M. mollis, M. throrelli, M. cuneata, M. nilagarica, etc.) have been reported to contain structurally diverse secondary metabolites, with novel miliusanes described as characteristic constituents. These species have been used traditionally and have been reported to exhibit various pharmacological activities, including antioxidant, anti-inflammatory, antimicrobial, anticancer, analgesic and anti-herpes activities (The Son, 2019; Francis et al., 2023). The integration of traditional ethnobotanical knowledge with contemporary pharmacological validation remains comparatively limited for many endemic Indian Miliusa species. More recently, phytochemical profiling and antioxidant evaluation of Miliusa nilagirica leaf extracts have been reported (Raj et al., 2026).
M. tomentosa is an endemic, large deciduous tree with notable ethnobotanical uses. It has traditionally been used by seven ethnic communities in India (Gond, Puliyars, Muthuvars, Katunaikka, Grasia, Koya and Bhil) and is known by various vernacular names. Traditionally, the fruits of M. tomentosa are considered edible and have been used to treat weakness in children (Reddy et al., 2006; Ramachandran et al., 2009; Meena & Yadav, 2011; Lal et al., 2014; Dashahre et al., 2014; Saravanan et al., 2020); unripe fruits have been used to treat bodily swelling (Patil & Patil, 2001; Patil & Patil, 2007); bark has been used to treat dysentery and paralysis (Singh et al., 2002; Narayanan et al., 2011); roots have been used for ethnoveterinary purposes to improve lactation and as galactagogues (Kulkarni et al., 2014; Suthari et al., 2014); and leaves and roots have been used to treat respiratory disorders, abdominal swelling, skin disorders and constipation (Mishra & Pareek, 2015; Patel et al., 2018; Wagh & Jain, 2019; Dar, 2019). The complete ethnobotanical uses are provided in the supplementary file.
Despite these traditional claims, relatively little research is available, with previous studies focusing mainly on the properties of leaf essential oils and single-solvent leaf extracts (Khalid et al., 2017; Shukla et al., 2021; Suma et al., 2024, 2025) and the potential uses of the fruit (Pradheeba et al., 2026). The available studies discussed here leave unresolved how M. tomentosa fruit, bark and leaf extracts compare when prepared using the same successive solvent-extraction sequence. Hence, this study aimed to explore the phytochemical and antioxidant properties of Miliusa tomentosa leaves, bark and fruit. To the best of our knowledge, this is the first comprehensive report comparing the phytochemical and antioxidant properties of M. tomentosa leaves, bark and fruit following successive solvent extraction.
2. Materials and Methods:
2.1. Plant Materials:
The fresh leaves and bark of Miliusa tomentosa were collected just before the flowering period, during January–February 2021, and fully mature, early-ripening fruits were collected from Veerapanoor village, Coimbatore district, Tamil Nadu, India. The taxonomic identity of the plant was authenticated by the Botanical Survey of India, Southern Circle, Coimbatore, Tamil Nadu, India. The samples were washed to remove surface contaminants, shade-dried, powdered and used for further studies.
2.2.  Extraction of Miliusa tomentosa Sample:
The Soxhlet method was used for the successive extraction of powdered M. tomentosa samples (fruit, bark and leaf). Each 100 g sample was packed individually into a thimble and extracted successively using five solvents—petroleum ether, chloroform, ethyl acetate, ethanol and water—in increasing order of polarity. The extracts were subsequently concentrated using a rotary evaporator, and the extract yield was calculated.
2.3.  Qualitative Analysis:
The extracts of M. tomentosa (fruit, bark and leaf) were screened for preliminary phytochemicals using standard methods to detect carbohydrates, proteins, amino acids, phenolics, tannins, flavonoids, glycosides, phytosterols and triterpenoids (Parimelazhagan, 2016).
2.4. Quantification of Secondary metabolites:
2.4.1. Determination of Total Phenolics and Tannins:
The total phenolic contents of M. tomentosa fruit, bark and leaf samples were determined according to the Folin–Ciocalteu phenol method (Vekasheni et al., 2021). Different sample volumes ranging from 100 to 250 microlitres were placed in test tubes, and the final volume was made up to 1 ml with distilled water. Subsequently, 500 µl of Folin reagent was added, followed by 2.5 ml of sodium carbonate, and the mixtures were incubated in the dark for 40 minutes. Absorbance was recorded at 725 nm, with distilled water serving as the blank. The results were expressed in milligrams of gallic acid equivalents (GAE).
	The total tannin content was estimated by adding 100 mg of polyvinylpolypyrrolidine to 1 ml of sample and distilled water, followed by incubation at 4 °C for 15 minutes and centrifugation at 4000 rpm for 10 minutes. The supernatant containing non-tannin phenolics was used to calculate the tannin content:
Tannin = Total phenolics – Non- tannin phenolics
2.4.2. Determination of Total Flavonoids:
	Triplicate aliquots of various volumes (100–250 microlitres) of M. tomentosa fruit, bark and leaf extracts were made up to 1 ml with distilled water. Subsequently, 150 µl of 5% NaNO2 and 150 µl of 10% AlCl3 were added, and the mixture was incubated for 6 minutes. Next, 2 ml of 4% NaOH was added, and the final volume was made up to 5 ml with distilled water. After 15 minutes of incubation, the optical density was recorded at 510 nm, with distilled water as the blank and rutin as the reference compound (Vekasheni et al., 2021).

2.5. In vitro Antioxidant Assays:
	The antioxidant activities of M. tomentosa fruit, bark and leaf samples were assessed using four in vitro antioxidant assays adapted from previously described methods (Parimelazhagan, 2016): the DPPH radical scavenging assay, phosphomolybdenum assay, reducing power assay and superoxide radical scavenging assay.

2.6.  Statistical Analysis:
The data were statistically analysed using SPSS 10.00. One-way analysis of variance (ANOVA), followed by Duncan’s multiple range test, was used to determine the significance of differences between means at a significance level of p<0.05. Three parallel measurements were expressed as the mean ± SD of triplicate data.

3. Results and Discussion:
3.1.  Qualitative Analysis of M. tomentosa sample:
	Preliminary phytochemical profiling provides a qualitative assessment of the phytochemical groups present in plants. Qualitative analysis of M. tomentosa fruit, bark and leaves revealed the presence of most of the tested phytochemical groups, except sterols. The observed results are presented in Table 1.
Table 1. Preliminary Phytochemical Profiling of M. tomentosa sample:
	
Phytochemicals
	Miliusa tomentosa

	
	Fruit
	Bark
	Leaf

	Proteins
	++
	++
	+

	Amino acid
	+++
	+++
	+

	Carbohydrates 
	+++
	+++
	+++

	Alkaloids
	+
	+++
	+

	Tannin
	+
	++
	+++

	Phenolic
	++
	+++
	+++

	Flavonoid
	+
	++
	+++

	Sterols 
	-
	-
	-

	Triterpenoids 
	+++
	+++
	+++

	Saponins 
	+
	++
	++

	Gum and mucilage
	+++
	+++
	+++


(+ sign indicates the presence of phytochemical, - sign indicate the absence of phytochemical).

3.2.  Extract Recovery Percentage:
The percentage yields of the various M. tomentosa solvent extracts were determined and are presented in Table 2. The highest recovery was obtained from the ethanol bark extract (10.49%), followed by the ethanol leaf extract (9.38%) and the petroleum ether fruit extract (7.4%).
Table. 2. Percentage yield of M. tomentosa extracts
	
S.No.
	
Solvents
	Miliusa tomentosa

	
	
	Fruit (%)
	Bark(%)
	Leaf(%)

	1.
	Petroleum ether
	7.4
	1.69
	4.39

	2.
	Chloroform
	1.8
	1.09
	5.82

	3.
	Ethyl Acetate
	0.61
	1.21
	1.06

	4.
	Ethanol 
	1.6
	10.49
	9.38

	5.
	Water 
	2.13
	2.5
	3.56



3.3. Quantitative Analysis
3.3.1. Determination of total phenolics, flavonoids and tannin contents of M. tomentosa 
Total phenolic content was comparatively higher in the ethanol extracts of M. tomentosa fruit (487.71 mg GAE/g extract) and bark (436.84 mg GAE/g extract), followed by the ethyl acetate extract of M. tomentosa fruit (432.6 mg GAE/g extract).
The tannin content was highest in the ethanol extract of M. tomentosa fruit (373.27 mg GAE/g extract) compared with all other extracts.
The flavonoid contents of M. tomentosa fruit, bark and leaf extracts were also quantified. Among all extracts, the ethanol fruit extract contained the highest flavonoid content (59.44 mg QE/g extract), followed by the ethyl acetate fruit extract (48.73 mg QE/g extract) and the ethanol bark extract (48.01 mg QE/g extract). Total phenolic, tannin and flavonoid contents are presented in Figs. 1, 2 and 3, respectively.
Fig. 1. Total Phenolic Content of Miliusa tomentosa extracts








Fig. 2. Total Tannin Content of Miliusa tomentosa extracts

Fig. 3. Total Flavonoid Content of Miliusa tomentosa extracts

3.4.  In vitro Antioxidant Assays
3.3.1. DPPH Radical Scavenging Activity
			The DPPH assay is a simple, rapid, sensitive and reliable method for evaluating antioxidant activity. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) is a stable free radical that exhibits a deep violet colour when dissolved in methanol. Upon reaction with antioxidants, the DPPH radical undergoes reduction to 2,2-diphenyl-1-picrylhydrazine, resulting in a gradual loss of its characteristic violet colour. The result discloses that M. tomentosa ethanol bark comparatively retains high electron donating capacity to act as an antioxidant 
(Fig 4). 


Fig. 4. DPPH radical scavenging activity of M.t Leaf, Fruit and Bark.

3.4.2. Phosphomolybdenum Assay
The antioxidant capacity of M. tomentosa extracts was evaluated using the phosphomolybdenum reduction assay, which involves the reduction of Mo(VI) to Mo(V), followed by the formation of a green phosphate–Mo(V) complex exhibiting maximum absorbance at 695 nm. The ethanol extract of M. tomentosa fruit exhibited the highest antioxidant capacity (423.16 mg AAE/g extract), followed by the ethyl acetate extract of the bark (317.29 mg AAE/g extract).
Fig. 5. Phosphomolybdenum Assay of M.t Leaf, Fruit and Bark.



3.4.3. Reducing Power Assay
The ability of a compound to donate electrons and reduce ferricyanide complexes to their ferrous form serves as an indicator of its potential antioxidant activity, with higher absorbance values reflecting greater reducing capacity. The findings suggest that the ethanol and ethyl acetate extracts of M. tomentosa possess considerable reducing potential and may function as both primary and secondary antioxidants, potentially contributing to the inhibition of lipid peroxidation. All extracts exhibited a concentration-dependent increase in reducing power over the tested concentration range of 50–250 µg/mL, as demonstrated by the corresponding increase in absorbance of the reaction mixture.

Fig.6. Reducing power ability of of M.tomentosa leaf, fruit, bark



3.4.4. Superoxide Radical Scavenging activity:
	Superoxide radicals are formed during cellular oxidation and may contribute to the pathogenesis of various diseases. The superoxide radical scavenging activity of different M. tomentosa extracts was measured through the reduction of NBT. The ethanol fruit extract of M. tomentosa (37.91%) exhibited greater radical scavenging activity than all other extracts (Table 3). Thus, the results indicate that M. tomentosa extracts possess measurable superoxide radical scavenging activity under the assay conditions.
Table 3. Superoxide radical scavenging activity of M.t Leaf, Fruit and Bark.
	Plant parts
	Extracts
	Superoxide radical scavenging activity Percentage of
Inhibition (%)

	Leaf
	Petroleum ether
	25.05 ± 1.23g

	
	Chloroform
	25.85 ± 2.28g

	
	Ethyl acetate
	29.18 ± 1.42e

	
	Ethanol
	34.25 ± 0.89c,d

	
	Aqueous
	33.66 ± 1.87d

	Fruit
	Petroleum ether
	15.89 ± 1.62h

	
	Chloroform
	26.18 ± 1.68f,g

	
	Ethyl acetate
	26.3 ± 2.85f,g

	
	Ethanol
	37.91 ± 1.31b

	
	Aqueous
	36.6 ± 1.97b,c

	Bark
	Petroleum ether
	13.95 ± 0.67h

	
	Chloroform
	25.93 ± 0.28g

	
	Ethyl acetate
	28.94 ± 0.45e,f

	
	Ethanol
	36.3 ± 0.62b,c,d

	
	Aqueous
	26.91 ± 1.76e,f,g

	Standard
	Rutin
	74.7 ± 0.25 a

	
	BHT
	74.2 ± 0.1 a


[bookmark: _Hlk241753299]Values are means of triplicate determination (n=3) ± standard deviation, statistically significant at P<0.05, in each column.
Plants naturally contain phytochemicals and secondary metabolites that exhibit various biological activities. Interest in plant-derived compounds has increased, highlighting the importance of investigating natural products. Further scientific exploration of underutilised plants may contribute to the identification of compounds of interest for subsequent investigation.
Accordingly, this study investigated the phytochemical properties of the traditionally valued M. tomentosa fruit, bark and leaves. The comparison of plant parts and successive extraction using different solvents distinguishes this work from the previously reported studies. Preliminary screening revealed the presence of several phytochemical groups, while quantification of secondary metabolites indicated measurable amounts of total phenolics, tannins and flavonoids in M. tomentosa extracts. Flavonoids are a major group of secondary metabolites reported to exhibit various biological activities. Their antioxidant capacity is associated with hydrogen atom transfer and the number and position of hydroxyl (OH) groups, particularly those attached to aromatic rings (Dias et al., 2021; Tumilaar et al., 2024). Among the tested in vitro antioxidant assays, the ethanol and ethyl acetate extracts generally exhibited greater antioxidant activity, consistent with the quantified secondary metabolite contents. In several assays, the fruit extracts exhibited comparatively greater activity than extracts from other plant parts.


5.Conclusion:
The present study demonstrates the occurrence of several phytochemical groups and measurable in-vitro antioxidant activity in fruit, bark and leaf extracts of Miliusa tomentosa. The ethanol fruit extract contained the highest measured total phenolic and flavonoid contents, while ethanol and ethyl acetate extracts generally exhibited stronger responses in the antioxidant assays. The ethanol fruit extract also showed the highest superoxide radical scavenging activity among the tested extracts. These observations indicate that M. tomentosa contains constituents capable of antioxidant activity under the experimental conditions used. Further work should focus on the isolation and characterization of individual bioactive compounds and on appropriately designed in-vivo biological studies to establish their activities and relevance beyond in-vitro chemical assays.
Limitations of the study:
	The findings indicate that M. tomentosa contains phytochemicals and exhibits antioxidant activity under the experimental conditions used. However, this study provides baseline information, and further identification of bioactive constituents and investigation of the in vivo pharmacological properties of M. tomentosa fruit, bark and leaves are needed to assess the relevance of the reported traditional uses. The seasonal availability of M. tomentosa fruits is an additional limitation.
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Leaf	
Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	BHT	Rutin	103.45	75.319999999999993	55.07	47.33	61.74	7.93	Fruit	
Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	BHT	Rutin	132.5	96.92	47.42	42.96	61.15	6.35	Bark	
Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	BHT	Rutin	80.87	73.25	50.3	34.700000000000003	54.28	



Leaf	
2.17	1.25	2.2000000000000002	0.72	2.5099999999999998	2.17	1.25	2.2000000000000002	0.72	2.5099999999999998	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	48.11	78.930000000000007	183.54	262.36	134.27000000000001	Fruit	
1.92	1.58	1.88	2.2000000000000002	1.92	1.92	1.58	1.88	2.2000000000000002	1.92	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	57.33	80.599999999999994	133.63999999999999	423.16	91.29	Bark	
0.96	2.02	1.88	1.92	0.96	0.96	2.02	1.88	1.92	0.96	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	103.87	190.04	317.29000000000002	299.47000000000003	292.33999999999997	



M. t Leaf

Petroleum ether	0	50	100	150	200	250	0	3.7999999999999999E-2	0.08	9.0999999999999998E-2	0.104	0.112	Chloroform	0	50	100	150	200	250	0	8.7999999999999995E-2	0.13400000000000001	0.182	0.216	0.251	Ethyl acetate	0	50	100	150	200	250	0	0.14099999999999999	0.34399999999999997	0.45400000000000001	0.57599999999999996	0.68100000000000005	Ethanol	0	50	100	150	200	250	0	0.27700000000000002	0.45800000000000002	0.60699999999999998	0.69499999999999995	0.77700000000000002	Water	0	50	100	150	200	250	0	9.6000000000000002E-2	0.19400000000000001	0.26900000000000002	0.35299999999999998	0.46800000000000003	Tannic acid	0	50	100	150	200	250	0	0.51600000000000001	0.875	1.0449999999999999	1.246	1.421	



M.t Fruit

Petroleum ether	0	50	100	150	200	250	0	3.6999999999999998E-2	6.2E-2	7.1999999999999995E-2	8.2000000000000003E-2	0.115	Chloroform	0	50	100	150	200	250	0	0.05	5.5E-2	6.6000000000000003E-2	6.8000000000000005E-2	9.8000000000000004E-2	Ethyl acetate	0	50	100	150	200	250	0	0.161	0.34499999999999997	0.45200000000000001	0.502	0.70299999999999996	Ethanol	0	50	100	150	200	250	0	0.108	0.182	0.252	0.29799999999999999	0.34799999999999998	Water	0	50	100	150	200	250	0	9.4E-2	7.6999999999999999E-2	0.10100000000000001	0.14199999999999999	0.26	Tannic acid	0	50	100	150	200	250	0	0.51600000000000001	0.875	1.0449999999999999	1.246	1.421	



M.t Bark

Petroleum ether	0	50	100	150	200	250	0	0.06	0.109	0.12	0.183	0.20499999999999999	Chloroform	0	50	100	150	200	250	0	8.5999999999999993E-2	0.248	0.313	0.437	0.47399999999999998	Ethyl acetate	0	50	100	150	200	250	0	0.25800000000000001	0.39700000000000002	0.57099999999999995	0.73299999999999998	0.93700000000000006	Ethanol	0	50	100	150	200	250	0	0.219	0.39100000000000001	0.57699999999999996	0.7	0.79	Water	0	50	100	150	200	250	0	0.19	0.33800000000000002	0.52500000000000002	0.61699999999999999	0.77400000000000002	Tannic acid	0	50	100	150	200	250	0	0.51600000000000001	0.875	1.0449999999999999	1.246	1.421	



Leaf	
2.5299999999999998	0.87	1.82	2.67	2.02	2.5299999999999998	0.87	1.82	2.67	2.02	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	83.04	122.8	332.16	390.64	167.83	Fruit	
2.3199999999999998	1.51	2.2000000000000002	1.51	2.81	2.3199999999999998	1.51	2.2000000000000002	1.51	2.81	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	128.94	303.5	432.16	487.71	283.62	Bark	
2.5299999999999998	0.87	1.33	1.75	2.02	2.5299999999999998	0.87	1.33	1.75	2.02	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	91.81	122.8	374.26	436.84	220.46	



Leaf	
1.51	2.31	2.31	2.62	0.87	1.51	2.31	2.31	2.62	0.87	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	81.22	93.21	284.33999999999997	367.61	120.05	Fruit	
2.4	1.74	1.51	1.74	2.31	2.4	1.74	1.51	1.74	2.31	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	102.58	299.67	343.98	373.27	211.1	Bark	
1.74	2.62	2.62	2.31	2.31	1.74	2.62	2.62	2.31	2.31	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	81.91	116.44	245.17	343.1	126.73	



Leaf	
7.0000000000000007E-2	0.91	1.18	1.41	0.51	7.0000000000000007E-2	0.91	1.18	1.41	0.51	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	15.65	16.5	26.11	19.82	9.48	Fruit	
0.28999999999999998	1.32	0.81	0.36	2.2599999999999998	0.28999999999999998	1.32	0.81	0.36	2.2599999999999998	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	6.98	27.72	48.73	59.44	20.41	Bark	
0.9	0.41	0.67	0.45	1.1599999999999999	0.9	0.41	0.67	0.45	1.1599999999999999	Petrolum ether	Chloroform	Ethyl acetate	Ethanol	Aqueous 	10.26	23.94	44.69	48.01	35.89	






