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ABSTRACT

Chemical investigation of the dichloromethane esttiaf Laurenciapapillosa(C.Ag) Greville led to tlselation of
zeinoxanthin 1), p-carotene 2), chlorophyll a 8),cholesterol 4), monogalactosyl diacylglyceradb), trilinolein (6),
anda mixture of linolenic acid7), linoleic acid {fb). The structures af-7were identified by comparison of their
NMR data with those reported in the literature.
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INTRODUCTION

Laurencia papillos@C.Ag) Grevilleis a popular edible seaweed whichalso a source of agaroid [1L.
papillosaexhibited the highest level of gastric protectiativaty (81%) at 200 mg/kg, comparable to the stadd
drug ranitidine (90%) and it showed marked woundlihg activity [2]. A number of studies have bgepviously
conducted on the chemical constituentdopapillosa.An earlier study reported that papillosayielded 3x,60-
dihydroxy-33-cholestan-12-one and E)-2-[(E)-tridec-2-en-2-yl]lheptadec-2-enal which exhibitesignificant
activities agains€Candida albicansAspergillus fumigatysandA. flavus 63-Hydroxycholest-4-en-3-one was also
isolated fromL. papillosd3]. The isolation of 24-propylidene-cholest-5-ef+@ which showed activity against
gram negative pathogenic bacteria has also beeamteep[4]. FurthermoreP. papillosawas found to contain
cholesterol as the major constituent, together @#tkdehydrocholesterol, brassicasterol, 24-metleylgholesterol,
campesterol, sitosterol, fucosteroland 28-isofi@mo$f{5]. Another study reported thiat papillosaafforded (1E)-
cismaneonene-E, (B-transmaneonene-B, 2,10-dibromo-3-chlatazhamigrene and fatty acid aldehydes.g)t2
Cissmaneonene-E showed high potential as a naturakcticgde against flour beetle larv@gbolium
confusumandCulexpipiensnosquito larvae [6]. Moreover, the isolation obldsterol,p-sitosterol and lanosterol
from L. papillosahas been reported [7].

This study was conducted to investigate the chdmmastituents of the dichloromethane extract. opapillosa,a
popular edible seaweed in the Northern Philippivée. report herein the isolation of zeinoxanthly, ¢-carotene
(2), chlorophyll a 8),cholesterol 4), monogalactosyl diacylglycerob), trilinolein (6),linolenic acid {a), and
linoleic acid {b)from L. papillosaThe chemical structures tf7are presented in Fig. 1.

113
Scholar Research Library



Consolacion Y. Ragasa et al Der Pharmacia Lettre, 2016, 8 (10):113-117

I I XYY e ST
HO 1 2
2,
HO
4
9
H,C—OCR
| 9
H(|3—OCR'
o)
OH 1l
OH H,C——OCR"
0 6 R, R', R" = linoleic acid

5 R, R' = long chain fatty acids

7a b

Fig. 1 Chemical structures of zeinoxanthin (1), g-carotene (2), chlor ophyll a (3), cholesterol (4),monogalactosyl diacylglyceral (5),
trilinolein (6),linolenic acid (7a), and linoleic acid (7b) fromLaurencia papillosa (C.Ag) Greville

MATERIALSAND METHODS

General | solation Procedure

A glass column 18 inches in height and 1.0 incleriml diameter was packed with silica gel. The eregtracts
were fractionated by silica gel chromatography gisimcreasing proportions of acetone in dichlororaath (10%
increment) as eluents. Twenty milliliter fractiomgere collected. All fractions were monitored by nthiayer

chromatography. Fractions with spots of the s&walue were combined and rechromatographed in apptep
solvent systems until TLC pure isolates were oleighimA glass column 12 inches in height and 0.5 in¢érnal

diameter was used for the rechromatography. Fiviiilitar fractions were collected. Final purificatis were
conducted using Pasteur pipettes as columns. Qfiktenifractions were collected.

Sample Collection
The seaweed was collected from Sinait, llocos Builippines in April 2016. The sample was autheatéd as
Laurencia papillosa (C.Ag) Grevillley Noe Gapasof the Philippine National Museum.
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| solation

The freeze-dried (282.66 §) papillosawas cut into small pieces, ground in a blenderkedan CHCI, for 3 days
and then filtered. The solvent was evaporated ftioenfiltrate under vacuum to afford a crude ext(@9665 @)
which was chromatographed using increasing prompustiof acetone in Gi€l, at 10% increments by volume as
eluents. The CKCl, fraction was rechromatographed using petroleumréthefford2 (3 mg) after washing with
petroleum ether. The 30% acetone in,CHfraction was rechromatographed (2 x) using10% Et@Agetroleum
ether to yield6 (7 mg). The 40% acetone in gEl, fraction was rechromatographed using 15% EtOAc in
petroleum ether to afford (2 mg) an4 (5 mg) after washing with petroleum ether. The 588étone in CKCl,
fraction was rechromatographed usingsCN:ELO:CH,CI, (0.5:0.5:9, v/v) to afford. (2 mg) after washing with
petroleum ether, followed by . The 60% and 70% acetone in LH fractions were combined and
rechromatographed using @EN:ELO:CH,Cl, (0.5:0.5:9, v/v) to affordra and7b (5 mg). The 80% acetone in
CH,CI, fraction was rechromatographed (2 x) using;CN:ELO:CH,Cl, (2:2:6, v/v) to afford5 (4 mg) after
trituration with petroleum ether.

RESULTSAND DISCUSSION

Silica gel chromatography of the dichloromethantaex of L. papillosayielded1-7.The NMR spectra of are in
accordance with data reported in the literaturedimoxanthin [8];2 for B-carotene [9];3 for chlorophyll a [10];
4for cholesterol [11]5 for monogalactosyl diacylglycerol [12; for trilinolein [13]; 7a for linolenic acid [14]; and
7bfor linoleic acid [15].

Although no biological activity tests were condutten the isolated compounds, a literature searci3fand5-
Trevealed that these have diverse bioactivities.

B-Carotene Z) dose-dependently induced apoptosis and cell réifiteation in cultured leukemia cells, but not in
normal cells [16]. Another study reported tiflatarotene could reduce damage caused by radidienagy and
decrease local cancer recurrence [17]. It alsobitdd angiogenesis by altering the cytokine profiled the
activation and nuclear translocation of transaviptiactors [18].

Chlorophyll a 8) and its various derivatives are used in trad#&lomedicine and for therapeutic purposes [19].
Natural chlorophyll and its derivatives have bewriged for wound healing [20], anti-inflammatoryoperties [21],
control of calcium oxalate crystals [22], utilizati as effective agents in photodynamic cancer pyej23-25], and
chemopreventive effects in humans [26, 27]. A nevan digestion, absorption and cancer preventitevigc of
dietary chlorophyll has been provided [28].

Monogalactosyl diacylglycerolssfand dinogalactosyl diacylglycerols are the mosiespread non-phosphorous
polar lipids in nature, constituting about 80% aémbrane lipids in plants and more than half ofipitls in algae
[29, 30]. These compounds were reported to exhilsitmber of biological properties, such as antieu[31,32],
anti-viral [33], algicidal [34] and anti-inflammatp [35-38]. Monogalactosyl diacylglycerols weres@lfound to
exhibit cytotoxic and anti-inflammatory activity iRAW 264.7 macrophage cells with s4Qvalues of 60.06 and
65.70 pg/mL, respectively [39]. Compoubdwas also reported to exhibit anti-inflammatoryidtt in human
articular cartilage [40]. ltinhibited the growtli ouman melanoma cells in a dose-dependent manitieraw 1Gg
value of 114.M [12].

Trilinolein (6)exhibited protective effects against cardiovascdiaorders [41]. It also inhibits ischemiainduced
ventricular arrhythmias and it exhibits an antidaat effect [42]. It was also reported to inhithie growth of
human non-small cell lung carcinoma (A549) and gelapoptosis in a dose- and time- dependent mdABgr
Another study reported that triglycerides showediract relationship between toxicity and increasimgaturation,
which in turn correlated with increasing suscefitipito oxidation. Trilinolenin (18:3; u-3) was i only after
prolonged incubation [44].

Linoleic acid {b) belongs to the omega-6 fatty acids. It was regubto be a strong anticarcinogen in a number of
animal models. It reduces risk of colon and brezmtcer [45] and lowers cardiovascular disease aistt
inflammations [46].
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Omega-3 polyunsaturated fatty acids (n-3 PUFA)sapentaenoic acid (EPA), docosahexaenoic acid (ihd
alpha-linolenic acid (ALA) Ta), and their fatty acid ethyl esters, exhibitecbstyy antibacterial activity against
various oral pathogens, including Streptococcus amgjt Candida albicans, Aggregatibacter
actinomycetemcomitans, Fusobacterium nucleatum, Raghyromonas gingivalis. They also showed anti-
inflammatory effects [47]. Peroxisome proliferatmtivated receptoy-(PPARy) and cyclooxygenase-2 (COX-2)
inhibition serve as two signalling pathways for thieibitory effects of7a on the human renal cell carcinoma (RCC)
cell proliferation [48]. Another study reportedathapoptosis of hepatoma cells was induced byatheolenic
acidenriched diet which correlated with a decreasearachidonate content in hepatoma cells and dsetk
cyclooxygenase-2 expression [49}Linolenic acid (GLA) andra exhibited greater than 90% cytotoxicity between
500 uM and 1 mM against all but two malignant miorgan cultures tested in 5-10% serum. GLA &adere
cytotoxic to mutant cell growth at concentratiofi anM and above in tests using 30-40% serum [50].

CONCLUSION

This study reports on the isolation of carotenbrophyll, sterol and lipids from the dichloromatte extract ok.
papillosa.The previously reported compounds frampapillosawere mainly sterols and acetogenins. Compounds
2-3 and5-7which were isolated in this study were reportedxhibit anticancer properties.
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