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Abstract 

Fourteen compounds belong to triterpenoids, flavonoids and phenolic acids classes including Lupeol (1), 

β-amyrin acetate (2), catetchin (3), salicylic acid (4), methyl gallate (5), and gallic acid (6), as well as 

kaempferole (7), dioctyl phthalate (8), ferulic acid (9), isoquercetin (10), arbutin (11), Quercetin 3-O-β-

D-galactopyranoside (12), Kampferol- O- β- D- rutinoside (13) and Chlorogenic acid (14) were isolated 

from the aerial parts of the Arbutus pavarii Pampan. using gradient solvent fractionation. The 

identification of their structures were carried out using spectral methods (UV, 1D-NMR, IR, and ESI-

MS). 

 

Keywords: Triterpenoids, flavonoids, organic acids, plant sterols, Libya, Arbutus pavarii Pampan 

 

Introduction 

Arbutus is a genus of small trees or shrubs with red flaking bark and edible red berries that 

belongs to the Ericaceae which known as the heath family that comprises the flowering plants 

found commonly in acid and infertile growing conditions. It includes around 4000 different 

species across 126 various genera, making it one of the most speciose family [1]. The list 

involves approximately 122 of scientific names of plant species rank for the genus of Arbutus. 

Twelve of the species documented are growing in America. Whereas four species and two 

hybrids belongs to the Mediterranean region; Arbutus unedo and A. andrachne (eastern 

Mediterranean), Arbutus pavarii Pampan (coasts of Libya), Arbutus canariensis (Canary 

Islands) [2]. 

A. pavarii is a Mediterranean perennial shrub widespread in Gebal Al-Akhdar ridge in Libya 

(The Green Mountain) [3,4]. Arbutus pavarii Pampan is employed in the production of honey, 

as a food supplement, and in medicine for the treatment of gastritis, renal infections, as well as 

an anti-cancer agent [5]. Furthermore, Antihyperglycemic, antihyperlipidmic, cytotoxic and 

antimicrobial activities have been previously reported [5-8]. Some existing researches described 

the presence of α-amyrin, lupeol, arbutin, catechin, isoquercitrin, oleanolic acid, myricetin, 

ferulic and gallic acid as the major compounds in the leaves of the tree [8-9]. The chief 

identified flavonoids are naringin, kaempferol, and catechin followed by neodiosmin, 

isovitexin-7-O-glucoside, naringenin-7-O-glucoside, rutin, quercetin, and dihydroquercetin, 

one anthocyanin; delphinidin-3-O-rutinoside, and five phenolic acids such as gallic, 

rosmarinic, caffeic, chlorogenic and salicylic acids as well as one carboxylic acid (quinic acid), 

were also identified [9]. By this time, this report is the first about the isolation of some of these 

compounds. The purpose of this work is to isolate and characterize the secondary metabolites 

of Arbutus pavarii Pampan. 

 

Materials and Methods 

Plant material 

Sample of Arbutus pavarii Pampan was collected during springtime from El-Jabal Al Akhdar 

area in the east of Libya. The identification and verification of the plant samples was carried in 

the herbarium of Faculty of Science, Botany department, Benghazi University, Benghazi, 

Libya. 

 

General experimental procedures 

M-Quant Biomolecular spectrophotometer (BioTek Instruments) was used to record the UV 

(MeOH) spectra. The 1H- and 13C- nuclear magnetic resonance (NMR) spectra were obtained 

and interpreted from a Varian Mercury plus 100 MHz for the carbon and 400 MHz for the  

www.phytojournal.com


 

~ 64 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 
proton. Chemical shifts were specified in ppm using Me4Si 

(TMS) as internal standard. MeOH-d4, CDCl3 and DMSO-

d6, were used for the nuclear magnetic resonance analyses. A 

Perkin Elmer FT-IR Spectrum Bx was employed to record the 

IR spectra. ESI-MS analyses were conducted on a 

spectrophotometer (Waters 2695 Aliance Micromass ZQ). 

silica gel 60 (0.063-0.200 mm, Fluka) and Sephadex LH-20 

(Pharmacia Fine Chemicals AB Uppsala, Sweden) were 

applied to conduct chromatographic separations using open 

column chromatography (CC). Analyses with the thin-layer 

chromatography were performed on a pre-coated Kieselgel 60 

F254 sheets of aluminium. Compounds were detected by 

ultra-violet fluorescence then sprayed with 1% vanillin-

H2SO4 reagent, followed by heating at 105°C for one to two 

minutes. 

 

Solvent Systems 

Identification and confirmation of purity of the fractions and 

the isolated compounds were done through TLC using a 

sequence of solvent systems; namely S1: n-Hexane-Ethyl 

acetate (7:3 v/v), S2: Chloroform-Methanol-Formic acid 

(95:5:0.2 v/v), S3: Chloroform-Methanol-Formic acid 

(90:10:0.2 v/v). S4: Chloroform-Methanol-Formic acid 

(80:20:0.2 v/v), S5: Ethyl acetate – Methanol–H2O- Formic 

acid (100:16.5:13.5:0.2 v/v) and S6: H2O-Acetic acid (85: 

15). 
 

The process of extraction and isolation 

Samples of the fresh aerial parts of Arbutus pavarii Pampan 

(1,5 Kg) was chipped into small pieces, grinded then 

macerated in boiling methanol 90% for 30min (to inactivate 

enzymes). Extraction of the plant materials was accomplished 

by the maceration in 70% methanol until full exhaustion. The 

collected methanolic extract was evaporated under reduced 

pressure at temperature not exceeding 50 0C to yield 150g. 

The residues of each one were immersed in 100ml of distilled 

H2O and fractionated sequentially with methylene chloride 

and n-butanol. The solvents were then evaporated under a 

temperature not exceeding 40oC and reduced pressure. The 

residues were then weighed and kept to be used in the 

phytochemical investigation. 

The methylene chloride (15gm) soluble fraction was 

fractionated on VLC, silica gel H (150g, 12cm L× 5cm D) 

and CC silica gel (5x 55) respectively. A procedure of 

gradient elution was conducted using n-hexane, n-hexane-

methylene chloride, methylene chloride and methylene 

chloride methanol. Fractions (100ml, each) were collected 

and monitored on TLC precoated silica gel F254 plates using 

S1, S2, S3 and S4 as the solvent system for development. The 

visualization of the spots was carried out by examination 

under ultra-violet light (365nm) perior and after the exposure 

to vapors ammonia, as well as, by spraying with variable 

spraying reagents. 

Fractions showing similar chromatographic behavior were 

pooled together to yield two main collective fractions (I-II).  

Fr. I (450 mg) which gives 4 major spots on the TLC with Rf 

(0.76, 0.65,0.50, 0.42 in S1) was subjected to silica gel 

column eluting with CH2Cl2-MeOH (95:5 to 90:10) to yield 

two subfractions (180 and 120mg respectively). The first 

fraction was subjected to Silica gel subcolumn and CH2Cl2-

EtOAc (70-30) as eluting system to give compound 1 (Rf 0.77 

S1 in pure form, 25mg), while the second fraction was 

exposed to silica gel column eluting with CH2Cl2-EtOAc 

(1:1) and purified by CC. silica gel, (2x50cm), gradient 

elution, CH2Cl2-Ethylacetate-CH3OH to yield compound 2 

(5mg). 

Fr. II (200 mg) which gives 4 spots on the TLC with Rf (0.77, 

0.71, 0.44, 0.37 in S4) was subjected to silica gel column with 

gradient eluting CH2Cl2-MeOH (95:5 to 80:20 ) compounds 

3 and 4 (Rf 0.37 and 0.44 in S1 in pure form 30 mg and 25mg 

respectively).  

The n-butanol fraction (70gm) was fractionated on VLC, 

silica gel H (150 g, 12cm L× 5cm D). Elution was started 

with CH2Cl2 followed by increasing polarity through 5% 

additions of EtOAc until 100% then followed by CH3OH in 

the same manner. Fractions (100ml, each) were collected and 

monitored on TLC using S5 and S6 as the solvent systems. The 

visualization of spots was achieved by observation under UV 

light (254 and 365nm) perior and after the exposure to vapor 

of ammonia, along with the spraying with aluminum chloride, 

ferric chloride and NP/PEG. According to their 

chromatographic pattern, the matching fractions were pooled 

with each other and joint to give five major fractions (IV-

VIII).  

Fr IV (10g) was exposed to silica gel column chromatography 

and eluted through different proportions of CH2Cl2: MeOH 

(90:10→ 80:20). Two fractions were obtained from this 

separation; the first fraction gave pure compound 5 (Rf 0.85 

S5, 50mg), while the other fraction was put through Sephadex 

LH-20 CC. MeOH was used as an eluting solvent to produce 

the compound 6 (Rf 0.80 S5, 25 mg). 

Fr V (15 g) was subjected to silica gel CC and eluted with 

different proportions of CH2Cl2: MeOH:H2O (90:10:1→ 

80:20:2). Two fractions were obtained from this separation 

and the first fraction was subjected to Sephadex LH-20 CC 

and MeOH used as eluting solvent to produce two 

subfractions, the first portion containing one pure spot on the 

TLC (Rf 0.76 S5) represent compound 7 (30mg) while the 

second containing two major spots and subjected to 

subfractionation by using silica gel CC and eluted with 

different proportions of CH2Cl2: MeOH to yield compound 8 

( Rf 0.65 S5,30mg).  

Fr V (10gm) containing three major spots on TLC (Rf 0.76, 

0.70 and 0.62 on S5) was subjected to Sephadex LH-20 CC 

and MeOH as eluting solvent to produce two pure compounds 

9 and 10 (45mg and 30mg respectively). 

Fr VI (15gm) was fractionated using silica gel CC and 

CHCl3: MeOH (1:1) was used for the elution. Three spots 

were identified on the TLC represent three major compounds 

in the fraction (Rf 0.54, 0.48 and 0.44 on S5), the fraction was 

subjected to Sephadex LH-20 sub column and MeoH:H2O 

(5:5) as eluent to produce three pure compounds 11,12 and 13 

(60mg, 30mg and 15mg separately). 

Fr VII (3gm) which containing one major and two minor 

spots on TLC by using S6( Rf 0.40, 0.39 and 0.34) was 

subjcected to Sephadex LH-20 CC. and MeOH used as 

eluting solvent to produce one pure compound 14 ( Rf, 0.34 

and 30mg).  

 

Results and Discussion 

The following compounds in the aerial parts of Arbutus 

pavarii pampan were isolated from methylene chloride and n-

butanol fractions through an open column chromatograph on 

silica gel and Sephadex LH-20 with the aid of thin-layer 

chromatography. The n-butanol fraction showed the higher 

yield of extraction than methylene chloride fraction (70gm 

and 15gm respectively). Four compounds were isolated from 

methylene chloride comprising lupeol (1), β-amyrin acetate 

(2), catetchin (3) and salicylic acid (4). On the other hand, ten 
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compounds were isolated from the n-butanol fraction 

represent methyl gallate (5), gallic acid (6), kaempferol (7), 

dioctyl phthalate (8), ferulic acid (9), isoquercetin (10), 

arbutin (11), hyperoside (12), Kaempferol- O- β- D- 

rutinoside (13) and chlorogenic acid (14). 

Lupeol (1): white needles crystals, soluble in n-hexane and 

chloroform, positive test for sterols and triterpenes [10], mp 

218, dark violet color with ρ-anisaldehyde / H2SO4. The 
1HNMR spectrum (400 MHz, in CDCl3), 4.61 (1H, s, C-29Hb), 

4.49 (1H, s, C-29Ha ), 3.11 (1H, d, J=4Hz, 3.68Hz, C3-H-

axial),1.85 (3H, C21-H), 2.29 (1H, m, C19-H), 1.61 (3H, s, 

vinylic methyl, C30-CH3), 1.49 (3H, s, C25-CH3) 1.18 (3H, s, 

C28-CH3), 1.06 (3H, s, C23-CH3), 0.96 (3H, s, C24-CH3), 

0.89(3H, s, C26-CH3), 0.80 (3H, s, C27-CH3), exhibited four 

tertiary methyl signals of the lupane skeleton at 0.80, 0.89, 

0.95, 1.05, as singlets. The C-30 vinylic methyl appeared at 

δ1.61 ppm (s), α-proton at C-3 appeared at δ 3.11 ppm dd 

(J=3, 6 Hz). The C-29 olefinic protons Ha, Hb appeared at δ 

4.61 and 4.49 pm as broad singlets. Based on interpretation of 

its spectral data, and by comparison with those published data 

[10, 11], the compound 1 could be identified as lupeol. 

According to the literature, lupeol was previously isolated 

from Arbutus pavarii Pampan [9], although being identified in 

Arbutus unedo [12]. 

β-amyrin acetate (2): white needle crystals, soluble in n-

hexane and chloroform. The steroidal and/or triterpenoidal 

nature of the compound was indicated by its response to 

chemical tests, and by its chromatographic behavior. The IR 

spectrum showed the presence of an ester carbonyl at 

1735cm-1 (C=O) and C-H stretching at 2925, 2855cm-1, 

beside the presence of a characteristic double bond of 

oleanane type triterpene at 1453cm-1(C=C), 1247cm-1 (C-O) 

and bending at 878. The EI/MS spectrum presented a 

molecular ion peak [M+] at 468m/z, calculated for the 

molecular formula C32H52O2. In addition to the characteristic 

fragmentation peaks with base peak at m/z 218. 

Fragmentation pattern 218 displays the breakdown C16H25 

[M+], 203 ([CH3M]+) [13]. The ion abundance at m/z 69, 189, 

203, and 218 are matching to ß-amyrin acetate fragmentation 
[14]. The mass spectrum of the compound 2 is similar to that of 

ß-amyrin acetate. This compound was obtained in poor yield 

that hindered its complete identification. However, through 

allowed spectral data (IR, ESI-MS) and comparing with the 

authentic could be identified and attributed to be a β-amyrin 

acetate, which first isolated from Arbutus in general. 

Catechin (3): was isolated as a white powder. The 1HNMR 

(400 MHz, DMSO) showed 6.77 (1H, d, J = 1.9 Hz, H-2′), 

6.73 (1H, d, J = 8.1 Hz, H-6′), 6.63 (1H, d, J = 8.20 Hz, H-5′), 

5.95(1H, d, J = 2.2 Hz, H-8), 5.74 (1H, d, J = 2.2 Hz, H-6), 

4.52 (1H, d, J = 7.5 Hz, H-2), 3.84 (1H, m,H-3), 2.68 (1H, dd, 

J = 16.1, 5.4 Hz, H-4a), 2.55 (1H, dd, J = 20, 8.0 Hz, H-4b). 

The13CNMR data, showed 156.9 (C-7), 156.62 (C-5), 

155.79(C-9), 145.65 (C-3′), 145.29 (C-4′), 131.04 (C-1′), 

118.86 (C-6′), 115.52 (C-5′), 114.98 (C-2′), 99.49 (C-10), 

95.56 (C-6), 94.28 (C-8), 81.45 (C-2), 66.76 (C-3), 28.32 (C-

4). These results were consistent with the reported data for 

catechin which is previously isolated from Arbutus pavarii 

Pampan [9]. 

Salicylic acid (4): was isolated as colorless needle crystals. 

TLC investigations revealed a blue fluorescence in UV light 

which was intensified upon spraying with AlCl3 while a dark 

blue color with FeCl3 spray reagent indicating that the 

compound is a phenolic acid. The 1HNMR 6.89 (dd,1H, 

J=7.48, 7.64 Hz, H-5), 6.94(1H, d, J=8.72 Hz, H-3), 7.47(1H, 

td, J=1.44, 8.6 and 8.36 Hz, H-4), 7.77 (1H, dd, J=1.24 and 

8.2, H-6), 10.17 (br s, COOH). From the data above and by 

comparing with the previously published data by Khan et al 

(2013) [15] the compound 4 could be defined as: 2-

hydroxybenzoic acid (salicylic acid) which is first isolated 

from Arbutus. 

Methyl gallate (5), exhibited a molecular weight of 184 as 

indicated by EI-MS (70eV) m/z, [M+] = 184, 153 (M+ - 

OCH3), 123 (M+ - CO2Me) corresponding to a molecular 

formula C8H8O5. 1HNMR (300 MHz- D2O) spectrum showed 

6.94 (2H, s, H-2, 6), 3.51(3H, s, O-CH3). Based on the 

previous results, compound 5 could be identified as methyl 

gallate, it is a first time isolated from the plant.  

Gallic acid (6) displayed a molecular weight of 170 indicated 

by HPLC/DAD/MS2 [M+] = 170, 125 (M+-H-CO2), 

corresponding to a molecular formula of C7H6O5. The UV 

spectral data of compound 6 showed one single band at 270 in 

MeOH. These data were found to be in complete accordance 

with data reported for gallic acid [16,17]. 

Kaempferol (7): yellow powder, soluble in methanol, m.p. 

(276-278 oC). It exhibited a dark yellow color in UV light at 

365nm, which was intensified upon exposure to ammonia 

vapor [18, 19]. The UV spectral data of the compound 7 

confirmed its flavonol structure by the absorption of band I at 

368nm in the methanol spectrum, UV λmax on 

NaOMe275,340 sh,447(free OH on ring A & B), UV λmax on 

AlCl3/HCl: 275, 306 sh, 347, 419 (free OH at C-3, C-5 & no 

ortho OH at ring B)and on NaOAc/H3BO3 is 264, 297 sh, 

377.The 1HNMR spectrum showed 8.04 (2H, d, J=7.06Hz, H-

2̀,6̀ ̀), 6.92 (2H, d, J=8.7Hz, H-3̀,5̀), 6.44 (1H, d, J=2Hz, H-8), 

6.19 (1H, d, J=2Hz, H-6). From the previous data and by 

comparing with the data in the published literature [18], the 

structure of the compound number 7 was recognized to be 3, 

5, 7, 4'-tetrahydroxyflavone, Kaempferol (C15H10O6).  

Dioctyl phthalate (8): obtained as yellowish thick oil showed 

IR absorption spectrum, 3000-2800cm-1 (C-H), 1800-1600 

cm-1 (C-O), 1600-1580 cm-1 (aromatic ring) and 1300-1200 

cm-1 (C-O). Molecular weight is 390 agreeing to C24H38O4 

as a molecular formula. This was further supported by 
1HNMR spectra showed the signals for phthalate moiety: δ 

7.70 (2H, dd, J=7.5,1.6 Hz, H-2, H-5), 7.67 (2H, dd, J = 7.5, 

1.6 Hz, H-3, H-4), and 4.08 (2×2H,m, H-1, H-1ˈˈ) for O-CH 

δ, the aliphatic chain was represented as methyl group at 0.84-

0.88 ppm, CH2 at 1.37-1.47 ppm and C-H at 1.61-1.62ppm. 

The analysis of 13CNMR spectral that revealed 12 signals for 

the carbon atoms present in the molecule including two 

carbonyl groups at δ 167.43 (2×C=O) and the quaternary 

carbon at 132.18 (C-1,2) showed phthalate moiety, 132 (C-

3,6), 128.64 (C-4,5) for aromatic and[67.84 (C-1', 1ˈˈ), 38.55 

(C-2ˈ, 2ˈˈ), 30.25 (C-3ˈ, 3ˈˈ), 28.82 (-C4ˈ, 4ˈˈ), 22.85 (C-

7ˈ,7ˈˈ), 22.85 (C-5ˈ, 5ˈˈ), 14.30 (C-6ˈ, 6ˈˈ), 11.22 (C-8ˈ, 8ˈˈ)] 

for aliphatic chain. The physical and spectral data (UV, IR, 

Mass and NMR spectrum) of 8 in the present study were in 

good agreement with those recorded for dioctyl phthalate 

which isolated from very few plants viz. Ferula rutabensis 
[20]. In the other study, the author considered this compound as 

a new class of plant phytotoxins in Mentha longifolia [21], and 

can also be noted it has more anti-inflammatory properties 

than ß-sitosterol [22]. Dioctyl phthalate also showed 

antimicrobial activity [23]. This compound was isolated and 

characterized for the first time from the aerial part extract of 

Arbutus pavarii Pampan. 

Ferulic acid 9: showed a blue fluorescence in UV light at λ 

365nm and after spraying with NP-PEG indicating that it is a 

hydroxycinnamic acid derivative. 
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The UV spectral data of the compound in methanol indicated 

that it could be hydroxycinnamic acid derivative [24]. 1H-

NMR displayed 6.21(1H,d,J=9.44 Hz, H2ˈ),6.76(1H,d, J=8.68 

Hz H6),6.94(1H, d,J=1.88 Hz, H3), 7.13(H, dd, J= 8.68 and 

1.88 Hz H5), 7.68(1H,d, J=9.44 Hz, H1'), 3.92(s, OCH3). On 

the basis of the previous discussion and published data [25], 

the can be identified as Ferulic acid. 

Isoquercitrin 10 exhibited a yellow color in visible light and 

when observed under UV light at 365nm turning to pale green 

on exposure to ammonia vapor and spraying with AlCl3, 

indicating that the compound is a quercetin derivative with 3-

OH substitution [18]. The UV spectral data of compound 

dispayed on NaOMe addition 272, 329 sh, 409 (free OH on 

ring A & B), on addition of NaOAc showed 269, 324 sh, 382 

(free OH at C-7 & ring B). The 1HNMR spectrum exhibited, 

Aglycone: 7.74 (1H, d, J=2.2Hz, H –2̀), 7.49 (1H, d, J=8.7Hz, 

H–6̀), 6.77 (1H, d, J=8.4 Hz, H- ̀,5̀), 6.31(1H, br s, H-8), 6.11 

(1H, br s, H-6). Sugar: 5.04 (1H, d, J =7.76, H-1"), 3.2-3.8 

(Sugar protons).The 13CNMR spectrum displayed the 

characteristic 15-carbon resonances of quercetin-3-O-β-D-

glycoside. The six resonances of the sugar moiety were 

typical to those of glucose. From the above spectral data and 

by comparison to published data [26,27], the compound 10 

might be identified as: Quercetin-3-O-β-D-glucopyranoside 

(Isoquercitrin). 

The UV spectral data of Arbutin 11 presented one single band 

at 270 in MeOH. 1HNMR (400 MHz, MeOD) spectrum 

displayed the characteristic signal of phenolic para 

substituetions at 6.97with two protons integration assigned to 

H-2 and H-6 (dd, J=6.76,2.2 Hz) and 6.70 with two protons 

integration assigned to H-3 and H-5 ( dd, J = 6.76, 2.2 Hz) In 

addition to the presence of one anomeric protons showed 

characteristic doublets at δ 4.74 indicated the presence of 

glucose linked through O-linkage, methyl protons appeared as 

two doublets H6ˈat 3.6947. The remaining sugar protons were 

observed in the range δ 3.3207-3.46. 13CNMR spectrum (100 

MHz, in MeOD) revealed the presence of signals at δ 102.23 

(C-1ˈ) and 61.15 (C-6ˈ) suggesting the presence of a 

glucoside moiety, the signals of para substitutions at 118.01 

(C-3, 5) and 115.26 (C-2,6) After comparing the resulting 

spectral data with the previous literature, the compound was 

confirmed to be arbutin [28-30]. 

Hyperoside 12: UV spectral data in MeOH and in the 

presence of shift reagents suggested to be a flavonol structure 

type (band I and II at 356 and 257 nm, respectively) 

[18,19].1H-NMR (400 MHz, CD3OD),displayed a spectrum 

typical to that of 3-OH substituted quercetin, which showed 

7.52 (1H, dd, J=1.92- 8.04 MHz, H-6ˈ), 7.66 (1H, d, J=2.08 

Hz, H-2ˈ), 6.85(1H, d, J=7.96 MHz, H-5ˈ), 6.39 (1H, d, 

J=1.84 MHz, H-6), 6.19 (1H, d, J=1.92 MHz, H-8), 5.35 (1H, 

d, J=7.72 MHz, H-1ˈˈ anomeric sugar proton), 3.23-3.65 

(sugar protons). 13CNMR Spectral data (400 MHz, DMSO) 

showed 157.46 (C-2), 134.38 (C-3), 178.15 (C-4), 164.67 (C-

5), 98.53 (C-6), 164.67 (C-7), 93.35 (C-8), 161.57 (C-9), 

104.33(C-10), 121.49 (C-1ˈ), 114.67 (C-2ˈ), 145.32 (C-3ˈ), 

149 ( C-4ˈ), 115.65 (C-5ˈ), 124.45 (C-6ˈ),102.90 (C-

1ˈˈ),73.64(C-3ˈˈ),68.61(C-4ˈˈ),76.27(C-5ˈˈ), 60.57(C-6ˈˈ). 

The sugar moiety signals were matching the published data of 

galactose. Identification was confirmed with anomeric carbon 

at δ102.90ppm and by comparing with published data [18]. 

Reviewing the available literature, Quercetin 3-O-β-D-

galactopyranoside (hyperoside) was earlier isolated from 

genus Arbutus [26, 27]. 

UV spectral data of the compound 13 in MeOH and in the 

presence of shift reagents are in accordance with 3, 7-

disubstituted flavonol [18,30]. Band I and II appeared at 352 

and 265 nm, respectively. with NaOMe, 278, 340 sh, 445 

(free OH on ring A & B), with NaOAc 273, 359, 387 (OH at 

C-7), AlCl3 / HCl: 270, 301 sh, 346, 419 (free OH at C-3, C-5 

& no ortho OH at ring B). The 1HNMR spectrum of 

compound 14 showed 7.98 (2H, d, J=7.2, H-2′/6′), 6.77(2H, d, 

J=8, H-3′/5′), 6.32 (1H, d, J=1.8 MHz, H-8), 6.12 (1H, d, 

J=1.8 MHz, H-6), 5.27 (1H, d, J=1.8 MHz, H-1′′), 4.32 (1H, s, 

H-1′′′), 3.26-4.18 (m, remaining sugar protons), 0.9 (3H, d, 

J=6.16 MHz CH3-6′′′). These data indicated a rutnosyl moiety 
[32, 33]. From the above chromatographic, spectroscopic results, 

compound 13 could be identified as Kaempferol-3- O- β- D- 

rutinoside. 

Chlorogenic acid (14) appeared blue in U.V light at 365nm, 

the fluorescence turns into yellow on exposure to ammonia 

vapor or spraying with AlCl3 indicating the presence of 

phenolic acid. The UV spectral data of compound 15 in 

methanol had a UV absorbance maximum at 324 nm and a 

shoulder at 240nm, indicating a phenolic acid. The 1HNMR 

spectrum the interpretation of the characteristic signals 

revealed the presence of caffeic acid moiety by two trans-

olefinic protons at δ 6.14and 7.48ppm with large coupling 

constant 15.92 Hz, assigned to H8ˈ and H7ˈ, respectively. In 

addition, an ABX system represented by H2ˈ, H6ˈ and H5ˈ, 

appeared as a doublet (J=1.88 Hz) at 6.95ppm, a doublet 

(J=8.4 Hz) at 6.84 and doublet doublet (J=1.84 and 8.2) at δ 

6.66 respectively. On other hand, protons of quinic acid 

moiety could be observed as follows, mulitplet at δ 2.55 ppm 

integrated as two protons and assigned to H-2 ax and H-2 eq 

as well as another multiplet at 1.93ppm were assigned to H-

6ax and H-6 eq besides, two multiplets at δ 4.05and 3.59 ppm 

were assigned for H-4 and H-5. The downfield shift of H-3, 

appearing at 5.23 ppm indicated acylation of C-3 hydroxyl 

group of quinic acid by the caffeoyl moiety, compound 14 

could be identified as 3-caffeolquinic acid (chlorogenic acid). 

It is previously isolated from the genus Arbutus [26, 27]. 

 

Conclusion 

Phenols, triterpenes, flavonoids and flavonoid glycosides are 

the main classes of phytochemicals identified in the aerial 

parts of Arbutus pavarii Pampan species. According to its 

chemical and biological profiles, arbutus species can be used 

in some food products in the Mediterranean area. However, 

further studies are required to analyze different parts of 

Arbutus extracts and determine the pharmacokinetics and 

pharmacodynamics together with the techniques of isolation 

and identification of bioactive compounds. After identifying 

these parameters, it will be possible to set up the most 

potentially active samples for the clinical studies. 

 

http://www.phytojournal.com/


 

~ 67 ~ 

Journal of Pharmacognosy and Phytochemistry http://www.phytojournal.com 

 

 
 

Fig 1: The structures of compounds 1-14 
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