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LARVICIDAL POTENTIAL OF F'a;;;;mam SEED EXTRACT AGAINST Aedes vittatus
.;jdhaul 1T

B falr#

AIMS: TO INVESTIGATE LARVICIDAL ACTIVITY OF SOLVENTS (ETHAMNOL, ETHYL
| ACETATE, N-HEXANE) EXTRACTS OF PERSEA AMERICANA SEED AGAINST AEDES
[ VITTATUS AND PARTIALLY PURIFY THE MOST POTENT SOLVENT EXTRACT AND
CHARACTERISE MOST EFFECTIVE FRACTION ISOLATED.
PLACE AND DURATION OF STUDY: ENTOMOLOGY RESEARCH LABORATORY AND
DEPARTMENT OF BIOCHEMISTRY, AHMADU BELLO UNIVERSITY, ZARIA, KADUNA
STATE, NIGERIA. BETWEEN AUGUST-OCTOBER, 2013 AND JUNE-AUGUST, 2014.

IDE RANGE OF TEST CONCENTRATIONS. THE NUMBER OF DEAD LARVAE WAS
ORDED AFTER SIX HOURS INTERVAL FOR 24 HOURS AND THE PERCENTAGE

MORTALITY WAS CALCULATED. THE MOST POTENT SOLVENT (N-HEXAMNE) EXTRACT
WAS FRACTIOMATED USING COLUMN CHROMATOGRAPHY AND MOST EFFECTIVE
FRACTION ISOLATED, WAS IDENTIFIED USING GCMS AND FTIR TECHNIQUES.
RESULTS: N-HEXANE EXTRACT IS THE MOST POTENT SOLVENT EXTRACT, WITH AN
LCs VALUE OF 0.827PPM SHOWING 100% MORTALITY AT 50PPM, SIX HOURS POST
EXPOSURE. WHILE ETHANOL AND ETHYL ACETATE EXTRACTS WITH AN LC,, VALUES
OF 1.79PPM AND 2.732PPM, SHOW 100% MORTALITY AT 200PPM AND 600PPM TWELVE
HOURS POST EXPOSURE, RESPECTIVELY. THE N-HEXANE CHROMATOGRAPHIC
FRACTIONS OF P. AMERICANA (NHP) TESTED ON THE LARVAE, SHOWED INCREASED
ACTIVITY OF SOME FRACTIONS, NHP6 AND NHPT WITH LC., VALUES OF 0.486PPM
AND 0O.727PPM, HAVING 100% MORTALITY AT 50PPM AND 25PPM, AT 24 AND 12
HOURS POST EXPOSURE RESPECTIVELY. THE GCMS IDENTIFICATION OF THE MOST
EFFECTIVE FRACTION, NHPG, REVEALS EIGHTEEN PEAKS, DOMINANT FOUR OF
WHICH INCLUDE FATTY ACID AND FATTY ACID METHYL ESTERS, WHICH
CORRESPOND TO OLEIC ACID (22%), 3-HYDROXY-2,2 A-TRIMETHYL PENTYL ESTER OF
ISOBUTANOIC ACID (12.26%:), METHYL-2-[ACETYLOXY)HEXADECANOATE (10.28%)
AND 3.4-DIMETHYL-1-DECENE (10.02%:). THE FTIR ANALY SIS IDENTIFIED FUNCTIONAL
GROUPS PRESENT WHICH INCLUDE; ALKANE, ALKENE, ALKYL HALIDE, ALDEHYDE,
CARBOXYLIC ACID AND CARBONYL ESTER.
CONCLUSION: BASED ON THESE FINDINGS OF ALL THE SOLVENTS USED, THE a-
HEXANE, ETHYLACETATE AND ETHANOL EXTRACTS OF PERSEA AMERICANA SEED
HAVE STOWN GOOD LARVICTDAL ACTIVITY. THE OLEIC ACID CONTENT OF TIHIS
PLANT SHOULD BE EXPLORED AND OPTIMISED TO SERVE AS SOURCE OF LARYICTINE
THAT IS FFFECTIVE AND ENVIROMMENTALLY FRIENDLY.

-~ METHODOQLOGY: THE MOSQUITO LARVAE (15 PER REPLICATE) WERE EXPOSED TO A
{ ($

Hewwords, [Lanvicndal, Acdes villalus, Parses amencana)
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1. INTRODUCTION o T
-
fasquils specias Babangimg o gens r.i.! .ﬂ.nmllelt“ Apdes and Lwex, are veciors | 1] for 1he ransmission
ol malana, dengue lever, yellow lgver, Tanasis, schistosomiasis and J'!-p.u'mev-'m encephalilis [JE)
raspesivily These masquilo-borne diseases remain @ major cause ol merbidily and morialify worklawide.

Consgdquently, Wordd Health Organization W H 01 ) has recommanded veclar conirel as an imporian|
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compenent al the global strategy for prevesting insect-rransmited diseases. The corventional method lor
contral o mosquite-bome diseases involve the use of chermical-based insecticidé, thaugh it is not withoul
numeraus chalenges, such as human and envirpnmenial loxicity (persistence and accumulation),
resslance. allordabitity and availability, especially in the endemic regicns ol the world, such as Alrica and
Asia [2] Thus, plani-derived products are being exploited as an allernative and abundarl scurce ]|
maactive rla.ru'u:_?jz} compounds thal are easily biodegradable inta non toxic products and no rasistance
ried

ml'*‘;’" 72 insecl growth regulaters, repellents. @ndiovipositon Aractants 14,5 6 However, he main reasans for the
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ralary 10 BeId ullisaton of bioacive phylochemicals are poor characterization and inability o

determing [he aclive toxic companents responsible lor larvicidal activity [2]. Thusthis study has begn phle

10 demonstrate the larviodal potential af exiracts of 2 amencana spad and characiense the mosl
cfective Iraclion using GGMS and FTIR lechniques.

Parssa Amencana is an over green lree belonging o Lauraceae family and its fruits are commonly known
as avacade pear or aligaigr pear. The plan is widely cullivated in tropical and sublropical regions The
cod pulracts of Perseg amencana has many vital application in tradiional medicing, for the reatmanl of
diarrhoea, dysentery, 1ooth” gche, imestinal parasites, skin nfection (Mycoses) and managemenl of
hyperiension and thi leaves have boen repored 1o have anti-nllammatory and analgesic aclivilies [¥.8,]
Provious phytochemical screeming of avocada sped indicales the presence of fatly acids, lavonoids,

r‘%:j_,_,.-'fulerpenas% anlhocyanin, (flavo ard abcissic ackds (9] Some of these phylochemicals have been
] . .
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51

Iram Sigma-Aldrich Company, LS.A

repored 1o have larvicidal aclvibes, [1

Sikca gel, B0-230 mesh, Silica gel TLC plates (60 Fd. Merck), pipetie delvgnng 100-1000ul,
tips (100pl. S00ul) lor measuring aliquols ol dilie golulions, 1ml pipetes, lve droppear
suttion bults. wire loops, nylon netling cage 75¢35x35cm, 100 ml dispgsable bowls, me
ner psed lor ranster ol 1esi larvas Mo lest vessals. The micals used, inglude; DMS0, n
thyl acelate, ethanol solvents and distillad waler. These wéra of anafylical

p— Sl ] ::l,,.p;:ﬁ. q:;.:t y\i...{-é:ﬂt._ -
The Persea amercana Inuis were objaned lrom Samaru Area. -The -seeskke—denilicalodn anc
stherteatOTTWaS ToTESR Herbarium of the Depanment of Biological Sciences, Ahmadu Belio Univarsly
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for these products because ol their complex chemistry, [3]. They act as larvicides, E

—

.
I

" i seeds ol Persea amencana were sxua’d;eﬂllmm [he: ripared 1r|.||ls.;a..nd chopped inlo pieces fef shade—»
-?tr“ 50 dugeg The dried plant material was ground®la powder using labdratory milling machine in-theEaad

Grippee and-Tagheology Programme Dept. _n:lL_LheJusmuia_nLﬂ-.g:Mu:aL.E.&saamhrﬁhmadu—Emln

52 Universdy-Zars-Mmesa, Each powdered plant matarial {100g) was weighed and pul in separale Deakers
53 and 1000m ol each solvent (ethanol, elhyi acetale and n-hexane,) were added io each of the beakels
54 wilh penodic shaking for 24 hours loliowed by filtration us:ng Whatman Mo.1 filter paper. The fiftrales
55 wore conceniraled using rotary ovaporalor sel at 45°C. The exlracts ablained were labelled and stored al
56 room lemperaiure in amber coloured air tighl bottle untifl required for use.
57 Mosquito Larvae culture PR
55 Acdes viltalus mosquit larvae were collected from Kufena Rock in Zaria. The larvae were identified and
Ra  authenticated al the Entamology Research Laboratory of Depanment of Biologicat Sciences A.B.U. Zara,
o™ 351 The lavae were rearad in plastic and enamel frays irgaap waler (peadously boilad and-caclhet They weare
Ly~ 61 maintained at room lemperalu re and led a diet of brewer's yeast and biscuits in & ratio of 1:1, Pupag were
62 tranglerred from Ihe Trays 10 8 sup-camtasag tap waler and placed In screenad cages where adulls
B3 emerged AOUIs of Apdes vitalus were reared in wonden cages. Adulls were sontinuously provided with
G4 |05 sucroee solulion soaked on a cotion pad, placed al the middie ol the cage. Thay were provided with
65  a Guinea pig placed in restraned posiion overmighl tor blood leeding. A petn dish wilth masten filter
66 paper was proviged n the cage lor ovipasilion and was maniained at the same enviranmental candilion.,
&7 The third and lourth inslars larvae of the sacond generation were used lor the Broassay [l
G5 Larvicidal Bioassay T
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Bioassay was perormed according to WHO guidelines [12]. In each lest concentrations, twenly live it
and 4" instars larvae were introduced into each plastic bowl (100 mil capacily), The mosguilo larvae were
exposed |0 a wide range of test concenfrations{12.5, 25, 50,100, 200, 300 and §00ppm} lo lind out the
tarval moriality, The numbers of dead larvae were recorded atler six hours interval for 24 hours and the
percantage moralily was calculated. Balches of 25 third and fourth instars larvag were translered Dy
means of shrainers, screen laops or dropperss 1o small disposable test cups. The depth of the water in the
bowis were maintained belween 5 cm and 10 ¢ to avoid undue mortality. The experment was sef up in
Iriplicates lor each concentration, The test containers were maintained al room lemperature with @
pholopenod of 12hrs light followed by 12 howrs dark (1260 120).

Determination of Percentage Mortality and Lethal Concentrations ,-""?

e number of dead lardae al vanous concentrations recorded rom the (pblicales readings werne wused 1o
caloulate perceniage mortalily and corrections (or rn::urtaliu@ﬁm'éﬁ's ry wera done by using Abbot's
(1925 lormula as shown below. The lethal concentrations {LCy and LCy,) were delermined by Prabit
analysis with IBM SP5S (Finnay, 1871).

Muortality (%) Mumnber of dead Larvag A o0

Moummbaer of lsirvee exposcal

Cerverted Morindite (%) w1,
X
Where X = percentage sunvival i the untrealed control
¥ = perceniage survival in the trealad sampbe,

Isolation of most potent fraction by chromatographic technigques

TLE was carried oul 1o delermine the best solvent system for column development. The plate was
developed wilh a mixlure ol hexane/Elhylaceiale (91 to 1°9) ratio and then removed from the TLC lank
airdried and visualised with-20% zulpuric acid in-atcohol unders LIV light. The chromalogaraphic. columen
was packed with {BOg) silica gel 60-120 and n-hexane [crude) extracts {4g) ol Persea amencans seed
mixed with silica gel were luadad an 1o the column: The components of the crude n-haxana exiracts Were
separaled by gradient elulion on a silica packed column using an eluting mixiure ol n-hexane . ethyl
acelate | staring lrom 100% n-hexape: n-hexane 98 | Ethyl acetale 0.8, 9.5:0.5, 9:1, 82, 1.3, 64, 55,
46 and then 100% ethyl acelate) ablained fram TLC. Fractions of 30ml aliquols were collecled inlo
differen] beakers. The solven! was allowed 1o evaporate and the conlents were praliled on TLC plate {13]
Frachons with similar TLEG profiles wera pooled lagelher, Larvcidal aclivites of the Iraclions wera leslad
againgl Aedes witalus mosquilo farvae. Tha lracthion wilth highesl larvicdal aclivity was selected o
Lpaciroscopic analysis.

Identitication of most potent fraction by GCMS and FTIR Techniques

GG MS imodel GC-MS-QP-2M0 plus, Shimadeu) was used, the resull of which was compared wilh
Mational Instlute Scence and Technology (NIST) mass spectral dalabase, 2005, The functional group(s)
present. were identified using FTIR speciropholometler (Shidmazu moded), available al the Nabonal
Hesearch Instilute for Chemical Technology (NARICT) Laboratory, Zaria, Kaduna State, Nigeria.

Statistical Analysis
IBM SPSS =lalstics version 20 was used o compule percantage morlakly and fethal concentralions
using Log-Probit Analysis
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9. RESULTS AND DISCUSSION

118 The resull of the larvicdat bipassay presented in Table 1, rovedls {hal n-hexane extract is most koxic,
118 showing 100% maodality al S0ppm with LG value of 0.B27ppm. This was followed by athanal exiracl,
120 showing 100% marialily at 200ppm, after 12 hours of exposure with LGy, value of 1.7%3gpm, while elhyl
121 goatale 1§ least loxic showing 100% moertality and hawving the highest LCs value of 2.732ppm. These
122 results demanstrated thal the larvicidal aclivity of plant malesials vary due o change of solvents used for
129 iha exlraction 2] This variation arises dua 1o difterence in palarity of each solvent. Thus, each solvenl,
194 estracis chermical corstituents of varying degree of toxicity. This was also reporied by some researchers
125  [2] The relatively, rapid action ol n-hexane axiracl could be due 1o the oily and lipophilic nature of is
196 consfiluen chemicals which could lead 1o tracheal floading and oxygen deplelion [14].  Futhermare,
127 some planis essential oils were reporied 1o interiere with basic biochemical and physiological funcions of
128 insecls. through their action an the oclapamnargic system af thesa organisms, [15]
126 TABLE 1: Percantage Morlality and Lethal Concentration al Extracts al P. americana seed agansl
130 Aedes villaius Mosquilo Larvas al B, 12 and 24 hours posl exposure i
Salvents
Martabity (T} Lethal Conc.{ppm)
Exiraci
':-Erl?::l__ 25N inam 1 [XHapm APEl e IO E0ppm L LGy
;hl g 7 i 3 i 2 oK ar a0
Ethanal i 40 BE 3 104 100 10 1.769 10.242
P a5 HEi 7 K 100 10K
B O g 20 20 m 40
Ethytacatate fom 7 i3 B7 &7 a3 100 2732 9.016
2ahi a3 44 o3 43 &3 100
fitn al ~ ap 1o 106 1 100
n-hezans 13hi Gl 4T} 1061 100 100 100 o.gay | g72
2dn 100 i 140 [ 3] 100
131 =
137 TABLE 2- Percentage Mortality and Lethal Concentrations of n-Hexane Extract of P. americana
133 Chromatographic Fractions against Aedes villatus Mosquito larvae at 6, 12 and 24 Hours Posl
132  Exposure.
Fractions Mortality |} Lothal cone, (ppm}
Gonc 12.5ppm T 25ppm Eppm m'ﬁppm ~200ppm ~ ap0ppm LGy o
TIME
HHPT it 2 T 2 7 20 31
Vi 4 5 16 e 40 I3
B.O4 a2 UTE

dabr I 11 2& 16 51 [




NHPZ G i} 2 154 24 34 36

1#nr 1 16 18 42 B2 g2
4674 9953
b i iF!] 22 48 7l ki3
HHPD B 1] 18 i g 18 Fia ]
i2hr 4 Ji 38 28 fad TR
d:622 21 BE7T
24y 27 40 56 LilH] g4 1t ]
NHP4 Ghv 1 249 3] 47 a7 53
1 6 1 7B o i [n] 100
| 505 8337
2dhr ¥l 8 48 1) 1000 {[a]n]
HHES [ ] 0 7 5} 20 AT
12hr ] 20 a7 40 a3 100 .
3679 14577
24anr Gk ) ai 10} a7 10}
HHPL Bl 24 J6 11 13 4 a4
12nr Ha &3 a6 1an 140 100
L ABE = )
Phhwr & ma 104 10 10 100
NHET &hr =] F T an o6 ¥
I2hr =it ] 10 Ha0 16 1] 100
a7 HE7S
“ahr ai 10 510 106} 10k LEk]

135
136
137
138
139
140
141
142
143
|44
145
|48
147
148
145

e chemcal components ol this frachon were identilied by GCMS shown i Figure 1 and suppartad with
lunclicnal groups aralysis by FTIR speclroscopy shown in figure 2. The GCMS resull, Table 3 reveals
ighleen components, lour o which are dominant. The dominanl peaks include, oleic acid, 22%, 3-
Hydroxy-2.2 4-inmethyl  pentylesier ol isobulanoe  {12.26%), Methyl 2-{acelyloxy)hexadecanoale
(10 28%), and 3.4-Dimethyl-1-decene (10.02%). The larvicidal activities ol lhesa components were also
reparied by researchers, In a related siudy, oleic acid was demonstrated 1o be the only lally acid having
farvicidal activily againsl Aedes aegypll larvae, wilh an LC., of 47.9 ppm (Cantrel, 20011}, In anocther
study, [16] show thal oleic and linoleic acads ware guile loxic against the larvae ol Aedes asgyph,
Anppheles stephens and Culer quinguelfascatus, When the larvicidal properties ol ditterent fatly acid
consliluents were compared, oleic acid was demonsiraled 1o be the most effective against Aedes aegyph
[17] While, |18 |found that falty acids and their esters werg mainly responsible for the ingactcidal and
growth inhibition activity againsl Spodopiera liforalks.. Hexadecanoic acid detected was alsa reported 1o
have larvicidal activily against Anopheles and Aedes species [19, 20]
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FIGURE 1. GCMS SPECTRA OF P americana FRACTION SIX (NHPE)

TABLE 3: GC/MS Spectal interpretation ol P.amescang Fraction 6 (NHPE)

P RT Ared Compound name 8l Structure Malecular
imin). % weight
1 7 041 1.2 Epoxycyclopcianeg a0 i | 126
2 4g0 923 22 Dimethyl1(2hydioxy1 83 o | 218
isopropyljpropyl  ester ol (e
lgobulanoic =F
3 5 58 1226 3 -Hydroxy-2.2 4-lrimethyl 91 | 216
pentylester ol  iIsobutanoic g
ac :
4 109 102 r-Tridecansa a5 184
5 1224 202 (222 Tndecene 86 182
B 1233 1.89 Hexadecans B 226
T 1350 477 2 B-Dimelhyihaptagecans 87 I I 268
B 1473 335 n-Heaxades-1-gne a5 - 224
9 1490 1.43 n-Dadecans 95 170
I 1335 282 Cyclolelradecans g4 196
11 1859 472 Hoxadecanoic aoid 293 2 Pt o
12 2048 181 Pantalluaropropionss acid, 94 e a3z
dodecyl ester
13 2135 2223 Olac Acd a2 ! 282
14 21.55 BTO Monadecanoic acid B9 e 298
i5 £3.58 247 i-lade-2-methylundecans Ci I 286
{3 24 384 2.3.6-Tnmethyl-7-ocien-3-ol B7 170
2l
7 2477 1028 Mathyl 2- 83 J28
iacalylaxyihexadecanoale
18 2542 1002  34-Dimethyl-1-decena BS 168




1566
Tar
158
159
160
161

162
163

164
I G5

166
167

168
164
17
171
ke
(]
174
 fris
17E

I'ie FTIA specira {Figure 2 show absorption bands correspanding 10 various lunctiorial groups presant
{Table 4}, The result identified the. lunclional groups present, which quite agree with the various
campanenis reveated in the GOMS resull. The lunetional groups include; carboxylic acid, ester, alkyl
halide, akane and alkenes, all of which weara idenitiod in the GCMS,
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FIGURE 2: FTIR Spectra of P.amencana iraction (NHPG}
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TABLE 4: Faurier transformed infrared spectroscopy (FTIR) Analysis ol P. americana NHPS Fraction six

{P6)

PEAK FREQUENCY INTENSITY BOND TYPE FUMCTIONAL GROLIFS  VIBRATION

ND ({CM ) AREA

| 442 68 1529 C-Br siretch Allyl haldas I

£ 104256 b7 -M sirelch Aliphalic amines b

3 1458.23 FkT G-H sirelch Alkenes A

4 1647 26 Qa7 O=C+ slraich alkenes A

5 1727 24 .29 C=0 stretch Carbonyl  ester, Gal S
Aliphatics

& 2347 45 11,41 C-MW Triple bong  Nitrile

¥ 2042 51 14.75 -H Alkanas

4 3393.86 1.BY 3-H siretch Carboxylic O-H it

M-rmedium, 5- slrong vibrational mode

4. CONCLUSION

The resull ol Ihis sludy demansiraled Ihal vanous solvent extracts of Persea amencana seed have gocd
larvicidal activity with n-hexane (LG of 0.827ppm) extracts as the mos! lexc amongst three solvents
extracis. The chromatographic lechniques employed lead to isclation of most potent fraction in the n-
nexane crude extract, with ncreased loxicity n some fractons (NHPE and NHP7) The GCMS
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idenfilication ol most Woxic frachon revealed olec acid and other as the dominanl componen] which could
synergistically, with ather fally acid methyl eslers gresent, be responsible lor the larvicdal activity of 1his
fraction. The FTIR analysis dentified carboxylic acids, esters and akyl halide, thus, supporting the GOMS
fencirigs,
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