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A\str[]t   

Tbcm l_pc_q _r[gch_m nb_ cgj[]n i` _mm_hnc[f icfm (EOm) ch `ii^ g[ho`[]no-

lcha [h^ nb_cl jin_hnc[f [m h[nol[f jl_m_lp[ncp_m. Fii^ cm [ mo\mn[h]_        

cha_mn_^ \s [h ila[hcmg [h^ [mmcgcf[n_^ \s nb_ ila[hcmg'm ]_ffm ni mojjfs     

_h_las ni g[chn[ch fc`_ [h^ mncgof[n_ aliqnb. Cb_gc][f jl_m_lp[ncp_m fce_ 

\_hti[n_m, hcnlcn_m, mofjbcn_m, [h^ mil\[n_m [^^_^ ni nb_ jli]_mm_^ `ii^ 

cn_gm b[p_ p[lciom mc^_ _ff_]nm ih bog[hm. Ah [jjli[]b nb[n om_m EOm    

_hb[h]_ nb_ mb_f`-fc`_ i` nb_ g[ho`[]nol_^ `ii^m, qbc]b b[p_ hi mc^_ _ff_]nm 

ih nb_ ]ihmog_l’m b_[fnb. EOm b[m mbiqh mcahc`c][hn [hncirc^[hn, [h^ [hnc-

gc]li\c[f _ff_]nm ch `ii^ ch^omnlc_m. Do_ ni nb_cl p[lciom []ncpcnc_m, EOm ]iof^ 

\_ om_^ [m [fn_lh[ncp_ jl_m_lp[ncp_m ni ch]l_[m_ nb_ mb_f` fcp_m i` jli]_mm_^ 

`ii^. A^^cncih[ffs, nb_ om_ i` EOm [m h[nol[f   jl_m_lp[ncp_m [fcahm qcnb nb_ 

aliqcha ]ihmog_l ^_g[h^ `il ]f_[h f[\_f [h^ h[nol[f chal_^c_hnm ch `ii^ 

jli^o]nm. Tb_ jin_hnc[f [jjfc][ncihm i` EOm ch `ii^ jl_m_lp[ncih [l_ qc^_-

l[hacha, ch]fo^cha nb_cl om_ ch g_[n jli^o]nm, \[e_ls jli^o]nm, ^[cls     

jli^o]nm, [h^ \_p_l[a_m. Mil_ip_l, nb_cl _ff_]ncp_h_mm [a[chmn [ qc^_ l[ha_ 

i` gc]liila[hcmgm, ch]fo^cha j[nbia_hc] \[]n_lc[, s_[mn, [h^ gif^m, g[e_m 

nb_g [h [nnl[]ncp_ ijncih `il `ii^ jl_m_lp[ncih. D_mjcn_ nb_ jin_hnc[f     

\_h_`cnm, nb_l_ [l_ mig_ ]b[ff_ha_m [mmi]c[n_^ qcnb nb_ om_ i` EOm ch `ii^ 

g[ho`[]nolcha. Tb_ joljim_ i` nbcm l_pc_q q[m ni [^pi][n_ nb_ om_ i` EOm 

[m h[nol[f, m[`_, [h^ _]i-`lc_h^fs jl_m_lp[ncp_m nb[n b[p_ nb_ jin_hnc[f ni 

l_pifoncihct_ nb_ `ii^ ch^omnls \s l_^o]cha nb_ om_ i` ]b_gc][f jl_m_lp[-

ncp_m [h^ jlipc^cha ]ihmog_lm qcnb b_[fnbc_l [h^ m[`_l `ii^ jli^o]nm.   

 

K_ywir^s   

\ci[]ncp_ ]igjioh^m; [hnc\[]n_lc[f; [hncgc]li\c[f; ]b_gc][f jl_m_lp[ncp_m     

 

Ihtri^u]tcih   

B[]n_lc[ [fq[sm _rcmn lcabn nblioab nb_ `ii^ jli^o]ncih [h^ ch`_]n `ii^ 

jli^o]nm ch p[lciom q[sm, [n nb_ `[lgcha mn[a_, \s qile_lm, `_][f ]ihn[gch[-

ncih \s [hcg[fm [h^ chm_]nm. Tb_s [l_ [fmi ]ihn[gch[n_^ \s jimn-b[lp_mn 

miol]_ fce_ b[h^fcha \s qile_l, jli]_mmcha _kocjg_hnm [h^ ch`_]n_^ `lig 

inb_l `ii^. Tb_m_ \[]n_lc[ ][om_ nqi g[dil jli\f_gm ni `ii^ mojjfc_l [m 

`ii^ \ilh_-mc]eh_mm [h^ gih_n[ls fimm l_f[n_^ qcnb `ii^ fimm \_][om_ i` 

`ii^ ]ihn[gch[ncih (1). Tb_ `oh]ncihm i` `ii^ [^^cncp_m [l_ ni l_^o]_ il 

ch[]ncp[n_ nb_ \[]n_lc[ jl_m_hn ch mnl__n [h^ j[]e_^ `ii^m (2). Op_lom_ i` 

]b_gc][f jl_m_lp[ncp_m fiq_lm `ii^ ko[fcns mch]_ nb_s g[s \_ jicmihiom 

[h^ ][om_ gc]li\cifiac][f ^_n_lcil[ncih, qbc]b [fn_lm `ii^ j[nn_lhm [h^ 

jligin_m nb_ aliqnb i` j[nbia_h. Tb_l_ cm [fmi [ aliqcha ^_g[h^ \s `ii^ 

g[ho`[]nol_l ni l_jf[]_ ]b_gc][f \[m_^ jl_m_lp[ncp_m `lig `ii^ jli^o]nm 
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BENIWAL  & GUPTA  2     

bnnjm://jf[hnm]c_h]_ni^[s.ihfch_ 

ch il^_l ni l_^o]_ nb_cl mc^_ _ff_]nm (3) (T[\f_ 1). Tbcm 

g[e_m `ii^ ch^omnlc_m ni m__e “al__h” [h^ “]f_[h” fiaim 

`il nb_cl jli^o]n g[le_n ionl_[]b. Wilf^ H_[fnb Ola[hct[-

ncih (WHO) [l_ [^pcmcha ]ihmog_lm [h^ `ii^ g[ho`[-

]nol_lm ni l_^o]_ m[fn f_p_f ni l_^o]_ nb_ jimmc\cfcns i` 

b_[ln l_f[n_^ jli\f_gm, \on m[fn cm ]iggihfs om_^ [m `ii^ 

jl_m_lp[ncp_m ch gimn jli]_mm_^ `ii^. Niq [ ^[sm,          

]ihmog_lm [l_ [q[l_ i` nb_ om_ i` jli]_mm_^ `ii^ b[pcha 

hi ]b_gc][f jl_m_lp[ncp_m (4). Ti^[s’m nl_h^ cm g[echa om_ 

i` h[nol[f [^^cncp_m il \ci]c^_m l[nb_l nb[h ]b_gc][f     

jl_m_lp[ncp_m. N[nol[f ]igjih_hnm ehiqh [m “\ci]c^_m” 

b[p_ nb_ [\cfcns ni jl_m_lp_ `ii^ ch [ p[lc_ns i` q[s qcnb-

ion b[pcha [ b[lg`of _ff_]n ih nb_ _hpclihg_hn il j_ijf_ 

(5). Tb_ [cg i` nb_ mno^s q[m ni mbiq nb[n, omcha EOm [m 

h[nol[f jl_m_lp[ncp_m ni jl_m_lp_ `ii^ ][h l_^o]_ nb_ h__^ 

[h^ h_a[ncp_ cgj[]n i` ]b_gc][f jl_m_lp[ncp_m [h^,       

_hb[h]_ nb_ ko[fcns i` `ii^ jli^o]nm. 

 

Plant based biocides: Essential oils        

Pf[hn \[m_^ _rnl[]nm [l_ `l[al[hn icfs fckoc^m _rnl[]n_^ 

`lig jf[hnm, gimnfs mjc]_m [h^ b_l\m (6). Emm_hnc[f icfm 

b[p_ [hnc-gc]li\c[f []ncpcns [a[chmn f[la_ p[lc_ns i` nirc] 

gc]li\_m (7). Emm_hnc[f icfm qcnb bcab p[jiol jl_mmol_ b[p_ 

[hnc-\[]n_lc[f jin_hnc[f [a[chmn gc]liila[hcmgm (nblioab 

nb_ a[m [h^ fckoc^ jb[m_) b[m \__h l_jiln_^ oh^_l cn vctro 

]ih^cncihm (8). Tb_ gcrnol_ i` EOm `lig nbsg_ qcnb m[a_ 

[h^ il_a[hi qcnb g[ldil[g [l_ []ncp_ [a[chmn Lcst_rc[ 

mono]ytoa_ns [h^ Escherichia coli, nb_s q_l_ `ioh^ _ff_]-

ncp_ ihfs qb_h [jjfc_^ ch^cpc^o[ffs (9). EOm cmif[n_^ `lig 

jf[hn miol]_ [h^ mjc]_m ehiqh `il nb_cl [hnc\[]n_lc[f     

[]ncpcns (]fip_, ]chh[gih, nbsg_ [h^ il_a[hi) [h^ nb_cl 

mo\mn[h]_ (]chh[g[f^_bs^_, ][lp[]lif, _oa_hif [h^      

nbsgif) _rbc\cn bcab [hnc\[]n_lc[f []ncpcns (10). EOm [h^ 

_rnl[]nm `lig jf[hnm (O]cmum \[sclc]um, Corc[n^rum 

s[tcvum, Cctrus lcmon, Cumcnum ]ymcnum, An_tbum 

ar[v_ol_ns, Zcnac\_r offc]cn[l_, L[urus no\clcs, 

Cym\opoaon, Orca[num m[dor[n[, Myrcstc][ `r[ar[ns, 

S[lvc[ rosm[rcnus, S[lvc[ offc]cn[lcs, S[tur_d[ bort_nscs, 

M_l[l_u][ [lt_rnc`olc[) icfm mbiq g_^cog ni bcab []ncpcns 

[a[chmn `ii^ \ilh_ j[nbia_hm (11). Eoa_hif cm nb_ ]igji-

h_hn qcnb [hnc-\[]n_lc[f []ncpcns \s ]fip_-\o^ (Eua_nc[ 

][ryopbyll[t[) icf, ]igjlcmcha i` [lioh^ 70-90% icf. Ol_a[-

hi icf cm ]iggih miol]_ i` ][lp[]lif, qbc]b g[e_ oj        

60-70% i` nb_ icf (12). EOm [l_ ^_lcp_^ `lig jf[hnm [h^ [l_ 

om_^ ch `ii^ cn_gm ni _rn_h^ nb_ mb_f` fc`_ i` `ii^ \s        

chbc\cncha nb_ aliqnb il molpcp[f i` gc]li\_m. 

History        

Tb_ jlimj_]ncp_ om_ i` p[lciom jf[hn _rnl[]nm [h^ EOm ni 

]ihnlif nb_ aliqnb i` `ii^-\ilh_ \[]n_lc[ cn vctro.                

Ih j[lnc]of[l, qb_h [jjfc_^ ch p[jiol jb[m_, nb_ mno^s  

l_jilnm [ mcahc`c][hn cgjlip_g_hn ch nb_ _ffc][]s i` EOm 

(13). Ahnc-gc]li\c[f jlij_lns i` EOm [h^ gi^_ i` []ncih, 

]ihmncno_hnm i` EOm, h[hi-_h][jmof[n_^ EOm, [h^ nb_    

gcrnol_ nb[n ][h g[e_ jimmc\f_ [jjfc][ncihm ni mifp_ nb_ 

jli\f_g i` gofnc ^loa-l_mcmn[hn gc]li\_m (10). Tb_         

[f]ibifc] _mm_h]_ i` jf[hnm q[m gil_ _ff_]ncp_ nb[h nb_      

[ko_iom _mm_h]_ i` C[m_llc[ scn_nscs qcnb mcahc`c][hn   gs-

]_fc[f aliqnb chbc\cncih, `iffiq_^ \s Cctrus lcmon [h^ Cctrus 

lcm_tt[ qb_h ]igj[l_^ qcnb mshnb_nc] jl_m_lp[ncp_m (14). 

EOm i` ]fip_ \o^ [h^ ]chh[g[f^_bs^_ b[p_ [hnc-gc]li\c[f 

[]ncpcns [h^ nb_cl gcrnol_ q[m []ncp_ ch l_^o]cha nb_ ^_p_f-

ijg_hn i` cn vctro chi]of[n_^ `ii^-\ilh_ gc]li\_m [m q_ff 

[m nb_ h[nol[f nirchm i` q[n_lg_fih doc]_ (15). Ahnc-

gc]li\c[f jin_hnc[f i` j_jj_lgchn icf [h^ _oa_hif q[m 

_p[fo[n_^ ip_l 2 (Gl[g-jimcncp_) [h^ 2 (Gl[g-h_a[ncp_) 

\[]n_lc[. Binb icfm l_jl_mm_^ nb_ ^_p_fijg_hn i` n_mn \[]-

n_lc[ qcnb MICm (gchcgog chbc\cnils ]ih]_hnl[ncihm) i` 

0.25% il \_fiq (16). B[]n_lc[f [h[fsmcm q[m ]ih^o]n_^ ih 

P[ncpurc, [ ]iggihfs ]ihmog_^ mnl__n `ii^ ni [mm_mm nb_ 

_ffc][]s i` EOm [a[chmn cmif[n_^ gc]li\_m. EOm [l_ h[nol[f 

jl_m_lp[ncp_m [h^ b[p_ [hnc-\[]n_lc[f h[nol_ [a[chmn nb_ 

`ii^\ilh_ \[]n_lc[ `ioh^ ch mnl__n `ii^m (17). Imif[n_^ EOm 

\s bs^li-^cmncff[ncih `lig nb_ j__f i` ]cnlom `locn Cctrus r_-

tc]ul[t_ Bf[h]i q_l_ l_jl_m_hn_^ \s GC-MS g_nbi^. Tb_ 

g[ch ]ihmncno_hnm q_l_ h_lsf []_n[n_ (1.1%), h_lif (2.3%), 

β-][lsijbsff_h_ (2.6%), a_l[hcif (3.5%), a_l[hsf []_n[n_ 

(3.9%), h_l[f (14.5%),   a_l[hc[f (19.0%), fcgih_h_ (46.7%) 

_n]. Tb_ [hnc-`oha[f []ncpcns i` nb_ EOm q_l_ n_mn_^ \s n_]b-

hcko_ i` ]ihn[gch[n_^ `ii^ [h^ nb_ pif[ncf_ jin_hnc[f [m-

m[s [a[chmn 5 jf[hnm j[nbia_hc] `ohac (vcz.; Alt_rn[rc 

[[lt_rn[t[, Curvul[rc[ lun[t[, Fus[rcum oxysporum, H_l-

mcntbo-sporcum oryz[_ [h^ Rbczo]tonc[ sol[nc). Ih nb_ jic-

mih_^ `ii^ (PF) n_]bhcko_, nb_ MIC `il A. [lt_rn[t[, C. lun[-

t[  [h^ R. sol[nc cm 0.2 gL/100 gL, qbcf_ nb_ MIC `il H. ory-

z[_ [h^ F. oxysporum cm >0.2 gL/100 gL (18). 

 M_[nm [l_ jlih_ ni \inb irc^[ncp_ [h^ gc]li\c[f 

mjicf[a_; nb_l_`il_ Cbcnim[h-Mchn _rnl[]n ][h \_ om_^ [m [ 

jl_m_lp[ncp_ \_][om_ cn ]ihmcmnm i` \inb [hnc-irc^[hn [h^ 

[hnc-gc]li\c[f jlij_lnc_m. Wbcf_ Mchn _rnl[]n b[p_         

]igg_h^[\f_ [hnc-irc^[hn []ncpcns, cn `[ffm mbilnm ch n_lgm 

i` [hnc-gc]li\c[f _ffc][]s. Cihp_lm_fs, Cbcnim[h ^cmjf[sm 

_r]_ff_hn [hnc-gc]li\c[f jlij_lnc_m \on f[]em li\omn [hnc-

irc^[hn []ncpcns. Ih nb_ 1,1-^cjb_hsf-2-jc]lsfbs^l[tsf 

(DPPH) [mm[s, nb_ IC50 p[fo_ `il nb_ Cbcnim[h-Mchn gcrnol_ 

(17.8 μa/gL) q[m fiq_l nb[h nb[n i` Mchn _rnl[]n             

(23.8 μa/gL). Tb_ ]ig\ch[ncih i` Cbcnim[h [h^ Mchn cm 

mnl[n_ac][ffs _gjfis_^ ni g[rcgct_ nb_ a_h_l[ncih i`   

bs^lirsf l[^c][fm [h^ moj_lirc^_ l[^c][fm (19). S_[\o]e 

nbilh m__^m _rnl[]n qcnb []_nih_, ]bfili`ilg, _nbsf        

S.Ni Fii^ jri^u]ts Cb_gc][f jr_s_rv[tcv_s H_[ftb cssu_s ^_v_fij_^ \y ]b_gc][f jr_s_rv[tcv_s 

1 Joc]_, n_[, ]iff__ B_hti[n_m Bl[ch ^[g[a_, [ff_lac_m, [mnbg[, [h^ mech l[mb_m 

2 Bonn_l, p_a_n[\f_ icfm Bonsf[n_m Hcab \fii^ jl_mmol_, ch]l_[m_ ]bif_mn_lif f_p_f, _ff_]n ec^h_s 
[h^ fcp_l `oh]ncih 

3 C[h^c_m, \l_[^, ][e_m, `lit_h jctt[, C[l[g_f C[om_ Vcn[gch B6 ^_`c]c_h]c_m, a_h_nc] _ff_]n [h^ ][h]_l 

4 Pile, m[om[a_m, jin[ni ]bcjm, chmn[hn n_[m, ][e_ gcr Bonsf[n_^ Hs^irs[hcmif_ Eff_]n fcp_l `oh]ncih 

T[\f_ 1. Sc^_ _ff_]nm i` ]b_gc][f jl_m_lp[ncp_m.  
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[]_n[n_ [h^ g_nb[hif \s mirbf_n _rnl[]nil `il 8 blm,       

_rbc\cn_^ [hnc-gc]li\c[f [h^ [hnc-irc^[ncp_ jin_hnc[f.      

MIC p[fo_m, qcnb l_mj_]n ni M_OH _rnl[]n (B. ]_r_us,           B. 

]o[aul[ns, B. su\tclcs, L. mono]ytoa_n_s, Y. _nt_ro -]olctc][) 

q_l_ ^cm]ip_l_^ ni \_ 200, 300, 300, 300 [h^      350 jjg 

(20). Ahinb_l mno^s l_jiln_^ nb_ [hnc-\[]n_lc[f []ncpcns i` 

EOm (]chh[gc] []c^, ][lp[]lif, _o_a_hif,  ]chh[g[f^_bs^_, 

nbsgif [h^ j_lcff[f^_bs^_) b[pcha MIC i` 0.05–5 μL/gL cn 

vctro [a[chmn (B. cereus, E. coli, L. mono]ytoa_n_s, S. ^ys_n-

t_rc[, S. typbcmurcum [h^ S. [ur_us). V[fo_m [l_ ch nb_ gc^-

^f_ i` 0.2–10 μL/gL, l_mofnm ch^c][ncha nb[n al[g-jimcncp_ 

\[]n_lc[ [l_ gil_ jlih_ nb[h al[g-h_a[ncp_ \[]n_lc[ (6). 

Uncfct[ncih i` p[lciom hih-]b_gc][f nl_[ng_hnm, mo]b [m 

n[mn_ ]igjioh^m, []_nc] []c^, ]bcnim[h, ^_irs`om[jslih_, 

afo]imchif[n_m, `om[jslih_, d[mgih[n_m, jlijifcm [h^ 

jf[hnm-\[m_^ EOm, ]ihnlif `oha[f ^_][scha i` p_a_n[\f_m 

[h^ `locnm `il jlifihacha mb_f` fc`_ (21). 

  Tb_ [hnc-irc^[hn [h^ [hnc-gc]li\c[f []ncpcns i`     

jb_hifc] mo\mn[h]_m _rnl[]n_^ `lig h[lcha_hch-jli^o]cha       

S. ]_r_vcsc[_ mnl[ch ip_l nb_ jol_ `f[pihic^m h[lcha_hch [h^ 

cnm jl_hsf[n_^ ^_lcp[ncp_m, mbiqm ][j[]cns [m ila[hc] `ii^-

[^^cncp_m. Dcme ^cffomcih g_nbi^ q[m om_^ ni [h[fst_ [hnc-

gc]li\c[f []ncpcns niq[l^m (S. [ur_us ATCC 29213 [h^  

E. ]olc ATCC 25922) qbcf_ N, N-^cg_nbsf-j-jb_hsf_h_      

^c[gch_ (DMPD) ]b_gc-fogch_m]_h]_ [mm[s n_]bhcko_ q[m 

om_^ ni ^_n_lgch_ [hnc-irc^[hn []ncpcns, \[m_^ ih DMPD 

l[^c][f m][p_hacha jin_hnc[f. R_mofnm i` s_[mn g_n[\ifcn_m 

mbiqm \inb mnliha [hnc-gc]li\c[f [h^ DMPD l[^c][f-

m][p_hacha jin_hnc[f g[echa cn mocn[\f_ [h^ om[\f_ [m [ 

miol]_ i` \cinc] `ii^ [^^cncp_ (22). Ti _hmol_ nb[n `ii^ cm 

m[`_ `il ]omnig_lm [h^ i` bcab gc]li\cifiac][f ko[fcns, 

`[lgm [h^ nb_ `ii^ ch^omnls gimnfs l_fs ih nb_ om_ i`     

\ci]c^_m [m ^cmch`_]n[hnm [h^ inb_l [hncgc]li\c[f [a_hnm 

[h^ jl_m_lp[ncp_m qcnb [hncgc]li\c[f ][j[\cfcnc_m. Tbcm 

^_gihmnl[n_m biq p[lciom `ii^ jli]_mmcha g_nbi^m g[s 

b[p_ [h cgj[]n ih nb_ _g_la_h]_ i` [hncgc]li\c[f         

l_mcmn[h]_.  A]]il^cha ni ]oll_hn l_m_[l]b, nb_l_ [l_       

p[lciom g_nbi^m pc[ qbc]b \ci]c^_m [h^ inb_l [hnc-

gc]li\c[fm gcabn \_  ]bim_h ni \_ l_mcmn[hn ni l_f[n_^ [hnc-

\cinc]m (5). A mocn[\f_ [giohn i` Rosm[rcnus offc]cn[lcs EOm 

cm om_^ ni _hb[h]_ nb_ al[^_ i` g_[n \_][om_ cn mfiqm 

^iqh fcjc^ irc^[ncih [h^ l_^o]_m nb_ l[h]c^cns (23). Tb_ 

[h[fsmcm _rjfil_m nqi mo\mncnon_m `il l_aof[ncha nb_ aliqnb 

i` L. mono]ytoa_n_s ch l[q ][nnf_’m g_[n, \inb l_fscha ih 

nb_ oncfct[ncih i` lim_g[ls [h^ nbsg_ EOm. Tbcm l_jl_m_hnm 

[ hip_f [h^ jligcmcha h[nol[f/ila[hc] [jjli[]b ni ]ihnlif 

j[nbia_hc]  \[]n_lc[ ch g_[n ch^omnls (24). Wbcf_ nb_ EOm 

i` B[cff (Croton \l[n]b_tc[nus ) ^_gihmnl[n_m _ff_]ncp_h_mm 

[m [h [hnc\[]n_lc[f ]igjih_hnm cn vctro, nb_cl _ffc][]s ih 

`l_mb g_[n ^_]fch_m, h_]_mmcn[ncha [h ch]l_[m_ ch nb_ ]ih-

]_hnl[ncih i` EOm ni chbc\cn \[]n_lc[f aliqnb. Tb_ ion]ig_ 

mbiq_^ [ \[]n_lcimn[nc] cgj[]n [a[chmn S[lmon_ll[ 

_nt_rctc^cs [h^ [ \[]n_lci]c^[f _ff_]n [a[chmn A_romon[s 

by^ropbcl[ [h^ Lcst_rc[ mono]ytoa_n_s (25). Ahnc-gc]li\c[f 

jin_hnc[f i` nqi _rnl[]nm `lig Ol_[ _urop[_[ L. [h^ qch_, 

\inb lc]b ch jifs-jb_hifm [h^ nbl__ mn[h^[l^m jl_^c]n_^ [m 

[hnc-irc^[hnm (if_olij_ch, ko_l]_nch [h^   bs^lirsnslimif) 

q_l_ [h[fst_^ [a[chmn `cp_ \[]n_lc[f mj_]c_m (E. ]olc, S. 

]_r_vcsc[_, S. poon[, B[]cllus ]_r_us [h^ C. [l\c][ns) (26). 

Composition of essential oils (EOs) and bacteriocins         

EOm ]ihn[ch [lioh^ 20–60 ^cff_l_hn \ci[]ncp_ ]igjih_hnm, 

qcnb ihfs nqi il nbl__ g[ch _f_g_hnm _rcmncha [n [ bcab 

]ih]_hnl[ncih i` 20%–70% ch ]igj[lcmcih ni inb_lm.     

F[]nilm fce_ fi][ncih, h[nol[f b[\cn[nm, g[nolcns mn[a_,   

b[lp_mn m_[mih, il _rnl[]ncih n_]bhcko_ g[s b[p_ [h     

cgj[]n ih nb_ ]igjih_hnm (27). EOm [l_ nsj_ i` m_]ih^[ls 

g_n[\ifcn_m mshnb_mct_^ \s jf[hnm nb[n b_fjm jf[hnm \s 

jlin_]ncha nb_g [a[chmn [\cinc] [h^ \cinc] mnl_mm. Tb_s [l_ 

jlcg[lcfs ]igjim_^ i` inb_l [lig[nc] ]igjih_hnm, 

n_lj_h_m [h^ [fcjb[nc] ]igjih_hnm nb[n b[p_ fiq_l       

gif_]of[l q_cabn (6). T_lj_h_m b[p_ ]b_gc][f `ilgof[ 

(C5H8)h and are categorized into g[hs ^cff_l_hn aliojm: 

(C10H16) gihin_lj_h_m, (C15H24)  m_mkocn_lj_h_m, (C20H32) 

^cn_lj_h_m, [h^ (C30H40) nlcn_lj_h_m. Mihin_lj_h_m 

]ihmncnon_ g[dil \ci[]ncp_ ]igjih_hnm [\ion 90% i`   

_mm_hnc[f icfm [h^ [l_ `ilg_^ ch nb_ ]_ff ]snijf[mg pc[ nb_ 

j[nbq[s i` g_p[fihc] []c^. Tb_ g[dil ]igjih_hn          

ch]fo^_m bs^li][l\ihm ch nb_ `ilg i` gihin_lj_h_, gihi-

n_lj_h_ [f]ibifm, m_mkocn_lj_h_ [f]ibif, irsa_h[n_^  

gihin_lj_h_m, ^cn_lj_h_m, irsa_h[n_^ m_mkocn_lj_h_m, 

jb_hifm, ]iog[lchm [h^ [f^_bs^_m (27). Pb_hifc]          

]igjioh^m qcnb bs^lirsf (-OH) aliojm fce_ _oa_hif,     

nbsgif [h^ ][lp[]lif, [l_ nb_ bcabfs _ff_]ncp_ [a[chmn `ii^-

\ilh_ gc]li\_m [m nb_s chn_l[]n qcnb ]_ff g_g\l[h_m i` 

\[]n_lc[, f_[^cha ni nb_ ion`fiq i` ]snijf[mgc] g[n_lc[fm 

(28). Tb_ (T[\f_ 2) ch nbcm ^i]og_hn g_hncihm ]iggih 

EOm [h^ nb_cl mcahc`c][hn ]ihmncno_hnm (29–33). 

Antibacterial mechanism of action of essential oils (EOs)            

Tb_ [hnc-gc]li\c[f jlij_lnc_m i` EOm [l_ []bc_p_^ nblioab 

]igjf_r \ci]b_gc][fm m_ko_hnc[f l_[]ncih nb[n ^_j_h^m 

ih nb_ mj_]c`c] ]b_gc][f ]igjih_hn `ioh^ ch nb_ icfm (34). 

Tb_ []ncih g_]b[hcmg i` EOm cm bcabfs nolh ih nb_ g[ch 

]b_gc][f ]igjih_hnm [m q_ff [m nb_ nsj_ i` gc]liila[-

hcmgm n[la_n_^. EOm ][h ]ihnlif nb_ gc]li\c[f aliqnb 

(\[]n_lcimn[nc] [h^ `ohacmn[nc]) il ^[g[a_ \[]n_lc[f [h^ 

`oha[f ]_ffm. Ti g_[mol_ [hncgc]li\c[f []ncpcns, m]c_hncmnm 

om_ [ g_nbi^ ][ff_^ MIC (gchcgog chbc\cnils ]ih]_hnl[-

ncih), ^_n_lgch_^ nb_ fcnnf_ ]ih]_hnl[ncih i` EOm b[p_ [h 

[hnc-gc]li\c[f jlij_lns nb[n ][h chbc\cn nb_ aliqnb i` [ 

gc]li\_m [ft_l [ j_lci^ i` ch]o\[ncih (6). Tb_ [hnc\[]n_lc[f 

_ff_]nm i` EOm [l_ ][om_^ \s ^_mn[\cfctcha nb_ ]_ffof[l 

mnlo]nol_ i` gc]liila[hcmgm, l_mofncha ch nb_ ^_mnlo]ncih 

i` g_g\l[h_ ch]l_[m_ j_lg_[\cfcns [h^ chn_alcns. Am [  

l_mofn, ]_ffof[l []ncpcnc_m mo]b [m _h_las jli^o]ncih [h^ 

g_g\l[h_ nl[hmjiln [l_ ^cmlojn_^. Tb_ fcjijbcfc] h[nol_ 

i` EOm [ffiq_^ nb_g ni _hn_l ij_hcha ]b[hh_fm i` ]_ff 

g_g\l[h_ i` \[]n_lc[, ][omcha nb_ ion`fiq i` ]snijf[mgc] 

]igjih_hnm [h^ ][om_ cih fimm (35). A^^cncih[ffs, nb_ [hnc-

\[]n_lc[f _ff_]nm i` EOm ][h [fn_l jlinih jogjm [h^        

^_jf_n_ ATP, l_mofncha ch [ ][m][^_ _ff_]n nb[n [ff_]nm inb_l 

]_ff ila[h_ff_m. V[lciom ]ihmncno_hnm i` _mm_hnc[f icfm, fce_ 

nl[hm-]chh[g[f^_bs^_, fch[fsf []_n[n_, ][lp[]lif, g_hnbif 

[h^ nbsgif, jli^o]_ ^cff_l_hn [hnc\[]n_lc[f _ff_]nm.          

Fil _r[gjf_, nbsgif, g_hnbif, [h^ fch[fsf []_n[n_ j_lnol\ 

nb_ fcjc^-`l[]ncih i` jf[mg[ g_g\l[h_m i` \[]n_lc[, qbcf_      

][lp[]lif [fn_lm nb_ ]igjimcncih i` `[nns-[]c^m, [ff_]ncha 

]_ff g_g\l[h_ j_lg_[\cfcns [h^ `foc^cns. Tl[hm-
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]chh[g[f^_bs^_ j_h_nl[n_ chni j_lcjf[mg i` nb_ ]_ff [h^ 

chn_llojn \[]n_lc[f ]_ff `oh]ncihm (36) (Fca. 1). 

 S_p_l[f `ii^-\ilh_ \[]n_lc[, ch]fo^cha B. cereus,     

E. ]olc, L. mono]ytoa_n_s, S[lmon_ll[ mj., S. aureus ][h 

][om_ m_p_l_ cffh_mm ch bog[hm (37). EOm i` ]_^[l cm gimn 

chbc\cnils [n nb_ ]ih]_hnl[ncih i` 100 [h^ 300 jjg [a[chmn 

B. ]_r_us T [h^ C. \otulcnum 62A (38). Sno^c_m b[p_ [fmi 

\__h ]ih^o]n_^ ih nb_ [hncgc]li\c[f []ncpcns i` EOm [h^ 

nb_cl \ci[]ncp_ _f_g_hnm [a[chmn `ii^-\ilh_ \[]n_lc[       

(39–48) (T[\f_ 3). 

 

Essential oils in food industry as a preservatives         

H_l_ [l_ mig_ i` nb_ om_m i` EOm [m `ii^ [^^cncp_m: 

Fii^ ch^ustry          

Ih g_[n aii^m, cn b[m \__h ^cm]ip_l_^ nb[n _mm_hnc[f icfm 

^_lcp_^ `lig b_l\m mo]b [m nbsg_, lim_g[ls, [h^ il_a[hi 

jimm_mm [hnc\[]n_lc[f jlij_lnc_m [a[chmn `ii^ \ilh_        

\[]n_lc[. Fil chmn[h]_, [ mno^s `ioh^ nb[n [ gcrnol_ i`   

il_a[hi [h^ nbsg_ EOm ]iof^ b_fj ni l_^o]_ nb_ aliqnb 

i` L. mono]ytoa_n_s ch ]iie_^ b[g (49).  

 

S.Ni Ess_htc[f icf P[rt M[dir ]igjih_hts M_tbi^s `ir _xtr[]tcih i` EOs R_`_r_h]_s 

1 M_ntb[ [rv_nscs L_[p_m 

Mihit_rj_hic^: 

cmi-g_hnbih_ (3.7%), 

g_hnbih_ (4.3%), jof_aih_ (1.3%) [h^ M_hnbif 
(86.1%), 

Afcjb[tc] by^ri][r\ih: 

Lcgih_h_ (1.0%) 

Sn_[g-^cmncff[ncih 29 

2 Orca[num vula[r L_[p_m [h^ 
mn_g 

Mihit_rj_h_: 

γ-n_lj_h_ (23.69%) [h^ Tbsgif (45.43%) 
Sn_[g-^cmncff[ncih 30 

3 Cctrus lcmon  p[l. pomp[c L_[p_m 

Afcjb[tc]: 

Lcgih_h_ (29.8%) 

Mihit_rj_h_: 

Msl]_h_ (9.7%), fch[fiif (9.1%), [h^ a_l[hcif (8.9%) 

Sn_[g-^cmncff[ncih 31 

4 Syzyacum [rom[tc]um Bo^ 
Eua_hyf []_t[t_ (~20%) 

][ryijbyff_h_ (12–17%) 

Eua_hif (70–90%), 

Sn_[g-^cmncff[ncih 32 

5 Ccnn[mon z_yl[n^cu]um Sn_g 

Cchh[g[f^_by^_ (50–90%), 

Eua_hif (2–15%) [h^ 

T_rj_hs: 

Lcgih_h_ (5–12%) 

Sn_[g-^cmncff[ncih 33 

T[\f_ 2. Emm_hnc[f icfm qcnb nb_cl g[dil ]igjih_hnm.  

Fca. 1. F_[mc\f_ [hnc-\[]n_lc[f g_]b[hcmg i` []ncih i` EOm qcnb nb_cl jimmc\f_ n[la_n mcn_m.  
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5 

Pf[hn S]c_h]_ Ti^[s, ISSN 2348-1900 (ihfch_) 

D[cry jri^u]ts          

Emm_hnc[f icfm _rnl[]n_^ `lig jf[hnm mo]b [m ]chh[gih, 
]fip_, [h^ nbsg_ b[p_ \__h `ioh^ ni chbc\cncha nb_ aliqnb 

i` \[]n_lc[ nb[n ][om_ mjicf[a_ [h^ `ii^\ilh_ cffh_mm ch 

^[cls jli^o]nm. Fil _r[gjf_, [ mno^s `ioh^ nb[n \s [^^cha 

i` ]fip_ EOm ni siaoln b_fj_^ ni chbc\cn nb_ aliqnb i`     

E. coli [h^ S. aureus (50).  

B[e_ry jri^u]ts           

Emm_hnc[f icfm _rnl[]n_^ `lig jf[hnm mo]b [m ]chh[gih, 

nbsg_, [h^ il_a[hi b[p_ \__h `ioh^ ni b[p_ [hncgc]li-

\c[f _ff_]nm [a[chmn \[]n_lc[ [h^ gif^ ch \[e_ls jli^o]nm. 

Fil chmn[h]_, [ mno^s `ioh^ nb[n \s [^^cha il_a[hi EOm ni 

\l_[^ ^ioab b_fj_^ ni chbc\cn nb_ aliqnb i` gif^ ^olcha 

mnil[a_ (51).  

B_v_r[a_s          

Emm_hnc[f icfm _rnl[]n_^ `lig jf[hnm mo]b [m ]cnlom, j_jj_l-

gchn, [h^ nbsg_ b[p_ \__h `ioh^ ni b[p_ [hncgc]li\c[f 

_ff_]nm [a[chmn \[]n_lc[ [h^ s_[mn ch \_p_l[a_m. Afmi, [ 

mno^s `ioh^ nb[n nb_ [^^cncih i` f_gih EOm ni il[ha_ doc]_ 

b_fj_^ ni l_^o]_ nb_ aliqnb i` \[]n_lc[f ]ihn[gch[ncih 

^olcha mnil[a_ (52). In mbiqm al_[n mcahc`c][h]_ ni hin_ nb[n 

nb_ om_lm i` EOm [m jl_m_lp[ncp_m \s nb_ `ii^ jli^o]_lm cm 

mncff ch cnm _[lfs mn[a_m [h^ h__^ ni l_m_[l]b ni _r[gch_ nb_ 

m[`_ns [h^ _ff_]ncp_h_mm. Ih [^^cncih, cn cm _mm_hnc[f `il `ii^ 

g[ho`[]nol_lm ni `iffiq mnlc]n aoc^_fch_m [h^ l_aof[ncihm 

l_a[l^cha nb_ om_m i` EOm [m `ii^ [^^cncp_m.   

 

Cih]fuscih   

Cihmog_lm ch]l_[mchafs m__e h[nol[f [fn_lh[ncp_m ni ]b_g-

c][f jl_m_lp[ncp_m ch nb_ `ii^ ch^omnls. Pf[hn-\[m_^ ]ig-

jioh^m fce_ _mm_hnc[f icfm (EOm) bif^ jligcm_ [m _ff_]ncp_ 

\ci]c^_m. Tb_m_ EOm ][h \_ [jjfc_^ ^cl_]nfs il [ft_l         

ofnl[-`cfnl[ncih ni jl_m_lp_ `ii^, g[echa cn b_[fnbc_l [h^ 

_rn_h^cha cnm mb_f` fc`_. A mg[ff [giohn i` EOm cm h__^_^ `il 

`ii^ n_]bhifias ni qile, qbc]b ][h ch]l_[m_ nb_ EOm   

]igg_l]c[f jin_hnc[f qbcf_ l_^o]cha nb_cl _ff_]n ih nb_ 

m_hmils [mj_]nm i` `ii^. Tb_s b[p_ nb_ jin_hnc[f ni        

cgjlip_ `ii^ mn[\cfcns qbcf_ \_cha mnil_^, chbc\cn nb_ 

aliqnb i` \[]n_lc[ nb[n ][om_ mjicf[a_ [h^ `ii^\ilh_  

cffh_mm_m, [h^ l_^o]_ irc^[ncih, g[echa nb_g _ff_]ncp_ 

h[nol[f jl_m_lp[ncp_m. Tb_s [l_ _]i-`lc_h^fs [h^ m[`_ `il 

bog[h ]ihmogjncih, g[echa nb_g mocn[\f_ [m [^^cncp_m 

`il mnl__n `ii^.   

 

A]ehiwf_^a_g_hts    

Tb_ [onbilm _rjl_mm nb_cl al[ncno^_ niq[l^m Pli`_mmil     
Ih[ A^cns[ Sb[mnlc, Vc]_ Cb[h]_ffil, B[h[mnb[fc Vc^s[jcnb, 

R[d[mnb[h `il jlipc^cha l_m_[l]b `[]cfcnc_m.   

 

Autbirs’ ]ihtrc\utcihs   

SG jlipc^_^ aoc^[h]_, ^_mcah_^ nb_ mno^s [h^ j_l`ilg_^ 

nb_ mn[ncmnc][f [h[fsmcm. DB qlin_ nb_ `clmn ^l[ft i` nb_    

g[hom]lcjn, g[h[a_^ nb_ [h[fsm_m i` nb_ mno^s nblioab 

g[h[acha nb_ fcn_l[nol_ m_[l]b_m. Binb [onbilm l_[^ [h^ 

[jjlip_^ nb_ `ch[f g[hom]lcjn.   

 

Cigjfc[h]_ wctb _tbc][f st[h^[r^s   

Cih`fc]t i` cht_r_st: Tb_ [onbilm ^_]f[l_ nb[n nb_s b[p_ hi 

]ih`fc]n i` chn_l_mnm.    

Etbc][f cssu_s: Nih_. 

 

R_`_r_h]_s   

1. S][ff[h E, Hi_emnl[ RM, Ahaofi FJ, T[or_ RV, Wc^^iqmih MA, 
Ris SL, Jih_m LJ [h^ Glcffch MP. Fii^\ilh_ cffh_mm []kocl_^ ch 

nb_ Uhcn_^ Sn[n_m _ g[dil j[nbia_hm. Eg_lacha Ih`_]nciom Dcm-
_[m_m 2011;17(1): 7-15. bnnjm://^ic.ila/10.3201/_c^1701.P11101 

2. D[pc^mih PM, Si`im NJ [h^ Bl[h_h LA. Ahncgc]li\c[fm ch `ii^m 

(3l^ _^^cnih). Bi][ Rin[h 2005. CRC Pl_mm, ISBN: 
9780429116841. bnnjm://^ic.ila/10.1201/9781420028737 

S.Ni Ess_htc[f icf M[dir  \ci[]tcv_ ]igjih_hts wctb [htcgc]ri\c[f _ff_]ts B[]t_rc[ R_`_r_h]_s 

1 M_ntb[ spc][t[ C[lih_ (78.76%),  Lcgih_h_ (11.5%) Lcst_rc[ mono]ytoa_n_s 39 

2 Cctrus ur[ncum Lcgih_h_ (77.37%) St[pbylo]o]]us [ur_us 40 

3 Pcst[]c[ l_ntcs]bc, β-gs]_lh_ (15.18%), C[l[]lif (29.19%) L. mono]ytoa_n_s 41 

4 Zcnac\_r offc]cn[l_ α-tihac\_l_h_ (24.96%), β-m_mkocjb_ff[h^l_h_ (12.74%) L. mono]ytoa_n_s, S[lmon_ll[ 42 

5 M_ntb[ pul_acum Pof_aih_ (26.68%), Pcj_lcn_hih_ (16.88%) L. mono]ytoa_n_s 43 

6 Cor[c[n^rum s[tcvum β-fch[fiif (66.07%) B[]cllcus su\tclcs 44 

7 
Rosm[rcnus offc]cn[lcs, 
Tbymus vula[rcs_ 

Tbsgif (25.05%) , j-]sg_h_ (39.18%), 1,8-]ch_if_ (45.27%) [h^ 
Bilh_if (12.94%), 

Y_rscnc[ _nt_ro]olctc, L. mono-
]ytoa_n_s, S[lmon_ll[ _nt_rc-
tcs, Es]b_rc]bc[ ]olc, [h^ Ps_u-

45 

8 Cym\opoaon ]ctr[tus N_l[f (50%), G_l[hc[f (35%) 
S. [ur_us, E. ]olc, S[lmon_ll[ 
]bol_r[_sucs [h^ L. mono]yto-

a_n_s   
46 

9 Cym\opoaon ]ctr[tus N_l[f (39%), G_l[hc[f (33.3%) S. [ur_us, E. ]olc, B[]cllus ]_r_- 47 

10 Buncum p_rsc]um Cogch[f^_bs^_ (11.4%) 
E. ]olc O157:H7 L. mono]yto-
a_n_s 

48 

T[\f_ 3. Emm_hnc[f icfm [h^ nb_cl \ci[]ncp_ ]igjih_hnm [a[chmn `ii^ \[]n_lc[.  

https://doi.org/10.3201/eid1701.P11101
https://doi.org/10.1201/9781420028737
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3. D[pc^ JRD, Sn__hmih LR [h^ D[pc^mih PM. Erj_]n[ncihm [h^ 

[jjfc][ncihm i` h[nol[f [hncgc]li\c[fm ni `ii^m: [ aoc^[h]_ ^i]-
og_hn `il om_lm, mojjfc_lm, l_m_[l]b [h^ ^_p_fijg_hn [h^ l_ao-

f[nils [a_h]c_m. Fii^ Plin_]ncih Tl_h^m 2013;33(4): 238-247. 
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