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INTRODUCTION  

Dandruff is a skin disorder that mainly affects the scalp 

resulting in flakes, mild itchiness, skin inflammation and 

dry skin. It is characterized by excessive shedding of 

skin cells from the scalp. A fungus Malassezia furfur, 

syn. Pytirosporum ovale is the causative organism for 

dandruff.[1] It transforms the sebum lipid into fatty acids 

and triglycerides, which accelerate hyperproliferation of 

keratinocytes.[2] The ointments, lotions and shampoos are 

used to treat dandruff which are composed of zinc 
pyrithione, salicylic acid, imidazole and tar derivatives, 

selenium sulphide and ketocanazole. These ingredients 

are unable to prevent reoccurrence of dandruff and have 

side effects. An in vitro hair strand test was a reliable test 

model for evaluation of the antifungal activity of 

antidandruff preparations. Climbazole proved to be an 

effective antidandruff agent.[3] There are some medicinal 

plants and essential oils which possess antidandruff 

properties.[4-7] A formulation composed of neem and 

lemongrass oils, Aloe vera gel, hena oil, glycerin and 

EDTA was effective for treating dandruff without any 

eye irritation.[8] The plant extracts having antifungal 
activity could be safely used for treating dandruff.[9]  

 

Saussurea costus (Falc.) Lipsch., syn., 

Aplotaxis lappa Decne., Saussurea lappa (Decne.) 

Sch.Bip. (Asteraceae), known as costus and kut root, 

grows in the Himalayan region and in Kashmir and 

Himachal Pradesh at an altitude of 2,600-3,600 m. It is a 

perennial, up to 3 m tall herb, stem is upright, stout and 

fibrous, root is long stout, with a characteristic odour; 

leaves lobate, stalked, membranous, irregularly dentate; 

upper leaves are small, basal leaves are large with long 

lobately winged stalks; flowers are stalk less, dark purple 
to black, arranged in terminal and axillary heads (Fig. 1).  

 

The roots are acrid, alternative, analgesic, anodyne, 

anthelmintic, antiseptic, antispasmodic, aphrodisiac, 

aromatic, bitter, carminative, deodorant, depurative, 

diaphoretic, digestive, diuretic, disinfectant, 

emmenagogue, expectorant, febrifuge, galactagogue, 

stimulant, stomachic, sweet, thermogenic, tonic and 

vermifuge. The roots are used to treat abdominal 

distension, asthma, blood, liver and kidney disorders, 

bronchitis, bruises, cancer of the intestine, cardiac 

disorder, chest pain, cholera, colds, constipation, 
convulsion, cuts, cough, general debility, diarrhoea, 

dysentery, oedema, epilepsy, erysipelas, fever, 

flatulence, headache, helminthiasis, hiccough, hysteria, 
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ABSTRACT  

Saussurea costus (Falc.) Lipsch. (Asteraceae) grows in the Himalayan region and its roots are used to treat 

abdominal, blood, kidney and liver disorders, respiratory and skin diseases, cholera, convulsion, general debility, 

erysipelas, fever, headache, helminthiasis, malaria, irregular menses, paralysis, rheumatism and ulcers. The air-

dried root powder was extracted exhaustively with methanol in a Soxhlet apparatus. The concentrated methanolic 

extract was dissolved in 95% aqueous methanol and fractionated by partitioning the solution with petroleum ether, 

chloroform, ethyl acetate and n-butanol. The chloroform fraction exhibited marked antidandruff activity against 

the growth of human skin fungus Malassezia furfur. It was adsorbed on silica gel (60-120 mesh) for the 

preparation of a slurry. The dried slurry was loaded over silica gel columns. The column was eluted with 
petroleum ether, chloroform and methanol, successively, in order of increasing polarity to isolate nonadecan-1-ol 

(1), stearic acid (2), henetriacontan-1-ol (3), pentatriacontan-1-ol (4), n- pentatriaconta-1,19β-diol (5), n-

nonadecanyl stearate (6) and hexatetracontan-1-ol (7). Their structures were established on the basis of spectral 

data analysis and chemical reactions.  

  

KEYWORDS: Saussurea costus, roots, antidandruff activity, phytoconstituents, isolation, characterization.  
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gout, inflammation of the lungs, itching, jaundice, 

leprosy, leucoderma, malaria, irregular menses, 

paralysis, pulmonary disorders, ringworm, scabies, skin 

diseases, tuberculosis and ulcers. The root essential oil is 

used in perfumery, incenses and hair tonic, effective to 

cure leprosy, rheumatism, swelling and fullness of the 
stomach.[10- 12]  

 

  
(a) Roots                              (b) Twig 

Fig. 1: Saussurea costus (a) root and (b) twig. 

 

The roots contained costunolide derivatives, 

lappadilactone, mokkolactone, betulinic acid, betulinic 

acid methyl ester, cynaropicrin, reynosin, santamarine, 

saussureamines, α-cyclocostunolide, alantolactone 

derivatives, β-cyclocostunolide, 1β-hydroxyarbusculin 

A, soulangianolide A, syringaresinol, scopoletin, 
aloeemodin- and rhein-8-O-β-D- glucopyranosides, 

chrysophanol, rutin, luteolin- and apigenin-7-O-β-D-

glucosides, acylated flavonoids, phytosterols, α-amyrin, 

saussurine, chlorogenic acid and 3β-acetoxy-9(11)-

baccharene.[13-25] The root essential oil was mainly 

consisted of dehydrocostus lactone, costunolide, 8-

cedren-13-ol, α-curcumene, β-costol, germacrenes, δ-

elemene, α-selinene, β-selinene, α-costol, 7,10,13-

hexadecaterinal, dehydrocostus lactone, elemol and 

valerenol.[26- 32] The chloroform and alcoholic extracts of 

the roots exhibited antibacterial activity against tested 
Gram positive and Gram negative bacterial strains.

[33-35]
 

Keeping in view the high reputation and wide application 

of S. costus for the treatment of many body disorders in 

indigenous systems it has been aimed to carry out 

antidandruff activity, isolation and characterization of 

chemical constituents from the roots of this plant.  

 

MATERIALS AND METHODS 

General procedure  

Melting points were determined on a Perfit melting point 

apparatus and were uncorrected. UV spectra were 

determined on Shimadzu-120 double beam 
spectrophotometer with methanol as a solvent. IR spectra 

were recorded in KBr pellet on Shimadzu FTIR-8400 

spectrophotometer. The 1H and 13C NMR spectra were 

scanned on Bruker DRX 300 MHz instrument using 

TMS as an internal standard and coupling constants (J 

values) are expressed in Hertz (Hz). Mass spectra were 

recorded by affecting electron impact ionization at 70 eV 

on a Jeol SX-102 mass spectrometer equipped with 

direct inlet prob system. The m/z values of the more 

intense peaks are mentioned and the figures in bracket 

attached to each m/z values indicated relative intensities 

with respect to the base peak. Column chromatography 

was performed on silica gel (60-120 mesh; Qualigen, 

Mumbai, India). TLC was run on silica gel G 60 F254 

precoated TLC plates (Merck, Mumbai, India). Spots 

were visualised by exposing to iodine vapours, UV 

radiations (254 and 366 nm) and spraying with ceric 

sulphate solution.  
 

Plant material  

The roots of Saussurea costus were procured from a 

local market, Khari Bawli, Delhi, India. The plant was 

taxonomically authenticated by Dr. H.B. Singh, Head, 

Raw Materials Herbarium and Museum Division of 

National Institute of Science Communication and 

Information Resources (Ref. no. 
NISCAIR/RHMD/Consult/-2010-11/1593/191). A 

voucher specimen (MSIP/ 2010/ 08/ 13) was deposited in 

the herbarium section of the Pharmacognosy Division, 

Maharaja Surajmal Institute of Pharmacy, Janakpuri, 

New Delhi. 

 

Extraction 

The dried powdered roots (2.0 kg) of S. costus were 

extracted with methanol exhaustively in a Soxhlet 

apparatus for 40 hrs. The methanolic extract was 

concentrated on a steam bath and dried under reduced 
pressure to get a dark brown viscous mass (262 g). The 

crude methanolic extract (200 g) was dissolved in 95% 

aqueous methanol and fractionated into various fractions 

by partitioning the solution successively with petroleum 

ether (60-80ºC), chloroform, ethyl acetate and n-butanol 

to obtain petroleum ether soluble fraction (54 g), 

chloroform fraction (81 g), ethyl acetate fraction (31 g) 

and n-butanol fraction (28 g).[36]  

 

Total aqueous extracts of the roots of S. costus was 

prepared by extracting the root powder (100 g) with hot 

water at 80-83°C for 8 hrs. The extract was cooled down 
at room temperature, filtered through Whatman No. 1 

filter paper and the filtrate dried under reduced pressure 

using rotary evaporator to get dark brown viscous mass 

(9.1 g). 

 

Antidandruff activity  

The cup plate method was used to determine 

antidandruff activity through a solidified agar layer in a 

Petri dish or plate. The growth of the added micro-

organism was prevented entirely in a zone around the 

cylindrical hole containing a solution of the antifungal. 
 

Micro-organism  

A standard isolate of Malassezia furfur was procured 

from the Institute of Microbial Technology, Chandigarh, 

India (strain No. MTCC 1374) for the in vitro study. The 

petroleum ether, chloroform, ethyl acetate and n-butanol 

fractions of the methanolic extract of the roots of S. 

costus and total leaf aqueous extract were evaluated, for 
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most potential extract responsible for antidandruff 

activity (Bioassay guided). The isolate was maintained in 

Sabouraud’s dextrose agar (SDA) supplemented with 

corn oil.  

 

Media  
Sabouarauds dextrose agar medium was prepared by 

taking dextrose (20 g), peptone (10 g), agar (20 g) and 

sterilized corn oil (5 ml) at pH 5.6 and temperature 25°C. 

The material was suspended in 1 It of distilled water. It 

was heated to dissolve the medium completely and 

sterilized by autoclaving at 15 lbs pressure (121°C) for 

15 minutes.  

 

Preparation of test microorganism 

For antidandruff activity evaluation Malassezia furfur 

(MTCC 1374) was maintained on Sabouraud-dextrose 

agar media and incubated at 32ºC for 96 hours. After 
completion of incubation, the growth on the slant was 

washed with 10 ml sterile normal saline with vortexing. 

Culture concentration was taken at 560 nm by 

spectrophotometer. A sterile swab is dipped into the slant 

containing normal saline and excess inoculums were 

removed by pressing the swab against the inner wall of 

the test tube. Inoculums were uniformly spread over the 

plate and left at room temperature for 20 minutes to dry. 

Wells were punched in each plate with the help of 6 mm 

steel agar borer and filled with 10 mg/ml extract 

solution. Plates were incubated at 32ºC for 96 hours. 

Results were noted at the end of incubation period.[37-38]  

 

Zone of inhibition study 
Diffusion dependent activities of various extracts were 

studied by zone of inhibition. The broth culture was 

uniformly swabbed onto the surface of the Sabouraud’s 

medium. All the extracts were dissolved in their 

respective solvents at 10 mg/ml concentration. The plates 

were incubated at 32°C for 96 hours and the zone of 

inhibition was measured as follows: 

(i) A 24 hrs broth culture was swabbed over the surface 

of Sabouraud’s agar and all the extracts were 

dissolved in their respective solvents at 10 mg/ml 

concentration. 

(ii) A well of 6 mm diameter was cut at the centre of the 
agar and above prepared different test extracts were 

loaded on the well. 

(iii) The zone of inhibition of respective solvents were 

taken as blank and ketoconazole was taken as 

standard. 

(iv) The plates were incubated at 32°C for 96 hrs. 

(v) After incubation the zone of inhibition was 

measured and recorded. 

 

Table 1: Zone of inhibition (mm) of Malassezia furfur with different test extracts of S.costus and standard 

ketoconazole. 

Extract Concentration Zone of inhibition (mm) mean± SD 

Petroleum ether 10 mg/ ml 10.07 ± 0.32 

Chloroform 10 mg/ ml 32.03 ± 1.2 

Ethyl acetate 10 mg/ ml 6.25 ± 0.23 

n-Butanol 10 mg/ ml 9.67 ± 0.25 

Total aqueous 10 mg/ ml 2.03 ± 1.8 

Ketoconazole (standard) 10 µg/ ml 25 ± 0.0 

The above mentioned readings are inclusive of disc diameter. Values are expressed as mean ± standard deviation, 
where n = 3. 

 

Determination of Minimal Inhibitory Concentration 

(MIC)  

Dilution susceptibility testing method was used to 

determine the minimal concentration of plant extracts to 

inhibit growth of Malassezia furfur. This was achieved 

by dilution of the extracts to inhibit the micro-organism 

and was achieved by dilution of extract in either agar or 

broth media (PDA). Procedure for performing the 

minimum inhibitory concentration test inoculums 
preparation was performed as discussed earlier in well 

diffusion method.  

 

Procedure 

i. Different concentration of plant extract in (10 µl, 20 

µl….up to 100µl) to the tube to respective tubes 

were added.  

ii. From the inoculums 10 µl of each culture was 

inoculated separately in each set so that final 

concentration of fungus in tubes became 106 

cells/ml. This procedure was performed for all the 

positive extracts antifungal activity which were 

obtained by primary screening.  

iii. Then all sets of tubes of dilution broth were 

incubated at 37°C for 24 hours in an incubator.  

 

All sets of tubes were observed for determination of MIC 

to the susceptible fungus tested and note down the 

results. 

 
Among all the extracts and fractions the chloroform 

fraction of the methanolic extract of S. costus exhibited 

marked antidandruff activity, i.e., the chloroform fraction 

was the most active displaying the largest zone of 

inhibition (32.03 mm). The aqueous extract was least 

active against the growth of Malassezia furfur.  

 

Isolation of phytoconstituents 

The dried chloroform extract (70 g) was dissolved in 

minimum amount of methanol and adsorbed on silica gel 

(60-120 mesh) for the preparation of a slurry. The slurry 

was dried in air and chromatographed over silica gel 
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columns (1.6 m x 16 mm x 2 mm) packed in petroleum 

ether (b. p. 60 - 80°C). The column was eluted with 

petroleum ether, petroleum ether - chloroform (9:1, 3:1, 

1:1, 1:3, v/v) and chloroform successively. Various 

fractions were collected separately and matched by TLC 

to check homogeneity. Similar fractions having the same 
Rf values were combined and crystallized with solvents. 

The isolated compounds were recrystallized to get pure 

compounds.  

 

1-Nonadecanol (1) 

Elution of column with petroleum ether yielded pale 

yellow powder of compound 1, yield 51 mg (0.0102%), 

Rf 0.66 (chloroform-acetone, 9:1), m. p. 62 – 64°C, IR 

Vmax (KBr): 3422, 2922, 2851, 1626, 1445, 1260, 1069, 

721 cm-1; 1H NMR (CDCl3): δ 3.80 (2H, d, J = 10.4 Hz, 

H2-1), 2.11 (2H, m, CH2), 1.50 (2H, m, CH2), 1.46 (2 H, 

m, CH2) 1.38 (2H, m, CH2), 1.24 (26H, brs, 13 x CH2), 
0.87 (3H, t, J= 6.5 Hz, Me-19); 13C NMR (CDCl3): 60.41 

(C-1), 27.23 (15 x CH2), 25.31 (CH2), 22.67 (CH2), 

14.15 (C-19); TOF MS m/z (rel. int.): 284 [M]+ 

(C19H40O) (38.3). 

 

Stearic acid (2)  

Elution of column with petroleum ether- chloroform (1: 

1) yielded colourless amorphous mass of compound 2, 

yield 72 mg (0.0144%), Rf 0.79 (chloroform-acetone, 

1:1), m. p. 71- 73°C; IR Vmax (KBr): 3412, 2926, 2855, 

1702, 1626, 1415, 1382, 1252, 1210, 1179, 1071, 800 
cm-1; 1H NMR (DMSO-d6): δ 2.50 (2H, m, H2-2), 2.25 

(2H, m, CH2), 2.07 (2H, m, CH2), 1.51 (2H, m, CH2), 

1.21 (24H, brs, 12 x CH2), 0.83 (3H, t, J = 6.5 Hz, Me-

18); TOF MS m/z (rel. int.): 284 [M]+ (C18H36O2) (95.3).  

 

1-Henetricontanol (3)  

 Further elution of the column with petroleum ether - 

chloroform (1:1) afforded colourless amorphous powder 

of 3, yield 47 mg, m. p. 86 - 87°C; IR (KBr): Vmax 

3423, 2917, 2852, 1417, 1261, 1163, 1062, 724 cm-1; 1H 

NMR (CDCl3): δ 3.54 (2H, t, J = 6.8 Hz, H2-1), 1.65 

(2H, m, H2-2), 1.56 (2H, m, CH2), 1.31 (2H, m, CH2), 
1.29 (8H, brs, 4 × CH2), 1.25 (44H, brs, 22 × CH2), 0.88 

(3H, t, J = 6.5 Hz, Me-31); 13C NMR (CDCl3): δ 63.15 

(C-1), 32.81 (C-2), 31.95 (CH2), 29.73 (19 × CH2), 29.69 

(CH2), 29.65 (CH2), 29.56 (CH2), 29.52 (CH2), 29.43 

(CH2), 29.37 (CH2), 25.78 (CH2), 22.69 (CH2), 14.16 

(Me-31); FAB MS (+ve ion) m/z (rel. int.): 452 [M]+ 

(C31H64O) (32.4).  

 

n- Pentatricontanol (4) 

Elution of column with acetone-methanol (4:1) furnished 

colourless amorphous powder of compound 4, yield 63 
mg, Rf 0.68 (acetone), m. p. 83-85°C; IR Vmax (KBr): 

3398, 2933, 2851, 1642, 1408, 1262, 1203, 1079, 780 

cm-1; 1H NMR (CDCl3): δ 3.63 (2H, m, H2-1), 2.53 (2H, 

m, CH2), 1.98 (2H, m, CH2), 1.56 (2H, m, CH2), 1.24 

(60H, brs, 30 x CH2), 0.86 (3H, t, J= 6.3 Hz, Me- 35); 

TOF MS m/z (rel. int.): 508 [M]+ (C35H72O) (8.1). 

 

  

n- Pentatriconta-1,19β-diol (5)  

Elution of column with chloroform- methanol (49: 1) 

produced pale yellow powder of 5, yield 52 mg, Rf 0.36 

(acetone-methanol, 9:1), m. p. 108-109°C; IR Vmax 

(KBr): 3399, 2931, 2851, 1633, 1407, 1262, 1204, 1078, 

1041, 781 cm-1; 1H NMR (CDCl3): δ 3.74 (1H, brm, 
w1/2= 16.0 Hz, H-19α), 3.35 (2H, m, H2 - 1), 1.95 (2H, 

m, CH2), 1.55 (2H, m, CH2), 1.24 (60H, brs, 30 x CH2) 

0.87 (3H, t, J= 6.5 Hz, Me-35); TOF MS m/z (rel. int.): 

524 [M]+ (C35H72O2) (9.1), 255 (10.3).  

 

n- Nonadecanyl stearate (6) 

Elution of column with chloroform - methanol (19: 1) 

gave a colourless amorphous mass of compound 6, 112 

mg, Rf 0.48 (acetone-methanol, 1:1), m. p. 128 -130°C; 

IR Vmax (KBr): 2921, 2851, 1721, 1630, 1439, 1201, 

1083, 720 cm-1; 1H NMR (CDCl3): δ 3.72 (2H, t, J = 5.6 

Hz, H2 – 1′), 2.27 (2H, t, J = 7.2 Hz, H2 - 2), 2.02 (2H, m, 
CH2), 1.87 (2H, m, CH2), 1.55 (4H, m, 2 x CH2), 1.38 

(4H, m, 2 x CH2), 1.31 (6H, m, 3 x CH2), 1.28 (6H, m, 3 

x CH2), 1.24 (40H, brs, 20 x CH2), 0.88 (3H, t, J= 6.5 

Hz, Me-18), 0.85 (3H, t, J= 6.3 Hz, Me-19); TOF MS 

m/z (rel. int.): 536 [M]+ (C36H72O2) (81.6), 267 (21.3), 

283 (17.4). 

 

1-Hexatetracontanol (7) 
Further elution of the column with chloroform - 

methanol (19: 1) yielded colourless crystals of 7, yield 

76 mg, m. p. 171 - 173°C; IR Vmax (KBr): 3398, 2932, 
2847, 1634, 1408, 1261, 1203, 1079, 924, 872, 735 cm-1; 
1H NMR (CDCl3): δ 3.79 (2H, t, J = 6.9 Hz, H2-1), 2.26 

(2H, m, CH2), 1.94 (2H, m, CH2), 1.74 (2H, m, CH2), 

1.55 (4H, m, 2 x CH2), 1.39 (4H, m, 2 x CH2), 1.32 (6H, 

m, 3 x CH2), 1.28 (8H, brs, 4 x CH2), 1.24 (60H, brs, 30 

× CH2), 0.85 (3H, t, J = 6.5 Hz, Me-46); 13C NMR 

(CDCl3): δ 62.91 (C-1), 32.84 (C-2), 31.93 (CH2), 29.71 

(8 × CH2), 29.67 (25 x CH2), 29.55 (CH2), 29.53 (CH2), 

29.48 (CH2), 29.43 (CH2), 29.40 (CH2), 29.38 (CH2), 

29.36 (CH2), 25.72 (CH2), 22.69 (CH2), 14.17 ( Me-46); 

ESI MS m/z (rel. int.): 662 [M]+ (C46H94O) (21.3).  

 

RESULTS AND DISCUSSIONS 

Compound 1 was an aliphatic alcohol identified as 

nonadecan-1-ol (CAS No. 1454-84-8).[39-40] Compound 2 

was a fatty acid characterized as stearic acid 

(octadecanoic acid).[41-42] Compounds 3 and 4 were the 

higher aliphatic alcohols and their structures were 

established as henetriacontan-1-ol[43-44] and 1-

pentatriacontanol[45- 46], respectively (Fig 2).  

 

The IR spectrum of 5 showed IR absorption bands for 

hydroxyl groups (3399 cm-1) and long aliphatic chain 
(781 cm-1). Its mass spectrum exhibited a molecular ion 

peak at m/z 524 corresponding to an aliphatic diol, 

C35H72O2. An ion fragment arising at m/z 255 

[CH3(CH2)15CHOH]+ indicated the presence of one of the 

hydroxyl group at C-19. The 1H NMR spectrum of 5 

displayed a one-proton broad multiplet at δ 3.74 (w1/2 = 

16.0 Hz) and a two- proton multiplet at δ 3.35 assigned 

to α-oriented secondary H-19 carbinol and primary 
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hydroxylmethylene H2-1 protons, respectively. Two two-

proton multiplets at δ 1.95 and 1.55 and a broad singlet 

at δ 1.24 (60 Hz) were ascribed to the methylene protons. 

A three- proton triplet at δ 0.87 (J = 6.5 Hz) was 

accounted to terminal C-35 primary methyl protons. On 

the basis of this discussion, the structure of 5 has been 
formulated as n- pentatriaconta-1,19β-diol, a new 

aliphatic diol (Fig 2). 

  

The compound 6 exhibited IR absorption bands for ester 

group (1721 cm-1) and long aliphatic chain (720 cm -1). 

Its mass spectrum displayed a molecular ion peak at m/z 

536 consistent with a molecular formula of a fatty acid 

ester, C36H73O2. The ion peaks arising at m/z 267 

[CH3(CH2)16CO]+ and 283 (CH3(CH2)COO)+ indicated 

that stearic acid was esterified with a C19 alcohol. The 1H 

NMR spectrum of 6 showed a two - proton triplet at δ 

3.72 (J = 5.6 Hz) assigned to oxygenated methylene H2 -
1′ protons, a two - proton triplet at δ 2.27 (J = 7.2 Hz) 

ascribed to methylene H2-2 adjacent to the ester group, 

other methylene protons as multiplets at δ 2.02 (2H), 

1.87 (2H), 1.55 (4H), 1.38 (4H), 1.31 (6H) and 1.28 (6H) 

and as a broad singlet at 1.24 (40 H) and two three- 

proton triplets at δ 0.88 (J = 6.5 Hz) and 0.85 (J = 6.3 

Hz) accounted to terminal C- 18 and C- 19′ primary 

methyl protons, respectively. The absence of any signal 

beyond δ 3.72 supported saturated nature of the 

molecule. On the basis of foregoing account the structure 

of 6 has been elucidated as n- nonadecanyl stearate (Fig 
2). 

 

Compound 7 was a known aliphatic alcohol 

characterized as hexatetracontan-1-ol.[47-48]  

   
Nonadecan-1-ol (1)   Stearic acid (2) 

 

       
Henetriacontan-1-ol (3)  Pentatriacontan-1-ol (4) 

 

    
n-Pentatriaconta-1,19β-diol (5)   n-Nonadecanyl stearate (6) 

 

CH3(CH2)44CH2OH
146

 
Hexatetracontan-1-ol (7) 

Fig. 2: Chemical constituents 1 - 7 isolated from the 

roots of Saussurea costus. 

 

CONCLUSION  

A chloroform fraction of the methanolic extract of the 

roots of Saussurea costus exhibited marked antidandruff 

activity against the growth of Malassezia furfur. 

Phytochemical investigation of the chloroform fraction 

resulted in the isolation of four long chain aliphatic 

alcohols, viz., nonadecan-1-ol (1), henetriacontan-1-ol 

(3), pentatriacontan-1-ol (4), and hexatetracontan-1-ol 

(7), a dihydroxy alcohol pentatriaconta-1,19β-diol (5) 

and one each of fatty acid stearic acid (2) and fatty ester 

n- nonadecanyl stearate (6). This work has enhanced 

understanding about the phytoconstituents of the plant 

roots. These compounds may be used as 

chromatographic markers for standardization of the plant 

roots.  
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