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United States Office of Prevention, Festicides EBPA-728F-83-010
Environmenta! Protection And Toxic Substances Saptamber 1983
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Pesticide Al pesticides sold or distributed in the United States must be repgisiered by
Rgg’egnsﬂ’gtg@n EPA, based on scientific sudies showing that they can be used without
posing unreasonable risks to people or the environment. Because of
advances in scientific Imowledge, the law requires that pesticides- which
were first registered years ago be reregistered o ensure that they mest
wday S more: stnng&nt standards :

In evaluating pesticides for :emgisttaﬁon, EPA obtzins and reviews 2
complete set of studies from pesticide producers, describing the human
hiealth and envirommental effecis of each pesticide. The Agency imposes
.any regulatory eontrols that are needed to effectively manage each
_ . pestlcxdes risks. FEPA then reregisters pesticides that can be used without
o pasmg unre:asonable risk to human health or the. envuonment '

:When a pesticide is e}igib.le for reregistration, EPA announces this and
* explains why in a Reregistration Eligibility Decision or RED. This fact
sheet summarizes the information in the RED for thymol,

Use Profile Thymol is.a constituent of oil of thyme, a naturally occurring mixture of
 compounds in ¢he plant Thymus velgaris L., or thyme. Thymol is an
active ingredient in pesticide pr&ducts m&eﬁ:ﬂ for vse 2¢ animal .
repellents, fungicides/fungistafs, medical disinfectants, tuberculocides, and

virucides, These products are used on a variety of indoor and. cutdoor _
sites, to control taxget pests including animal pathopenic bacteria and fongi,
several viruses including FIIV-X, and birds, squirrels, beavers, rats, mice,
~ dogs, cats and deer. Products are liquids applied by spray, mop, brush-on,
wipe-cn dip, aerosol, immersion and spot treatment. Thymol also has
many non-pesticidal uses, including use in perfumes, food. flavorings,
' mouﬂmashes, phamaceuﬁcai pmpa.mtmns and cosmetics. -

R@ggﬁgt@g’y Thymol was mmaﬂy r@gxster\sd asa pestmde in the Umted States in 1964
History for use as a repellent for domestic animals, Currently, five end-use (and no
manufas:mung use) pesticide products conmmg the zctive mgfedwnt




mymel are tegistered. Thymol, thyme essmﬁad oil and thyma (spzce) are

listed by the Food and Drug Administration (FDA) as foods for human.
consumption; as well as food additives. They are considered Generally

Recognized as Safe or GRAS (Piease see 21 CFR 172,515, 182.10 and -
182.20.) ' . :

Historically, certain thymol préducﬁs and other liguid chemical germicides
have been vegulated both by EPA as pesticides under the Federal

. Insecticide, Fungicide, and Rodenticide Act (FIFRA), and by FDA as

 devices under the Federal Food, Drug, and Cosmetic Act (FFDCA). To

Human Health
Assessment

. resolve the confusion and burden of dual regulation, EPA and FDA. signed
- a Memorandum of Undesstanding (MOU) on June 4, 1993, which clarifies
: the foture regulation of these germicides. The MOU divides Hquid

chiemical germicides used in conjunction with medical devices into two
categories: sterilants, which will be segrlaied by FDA as devices, and

general purpose disinfectants, which EPA will regulate as pesticides. Until
" rulemaking is completed to permanently vest jurisdiction over these

categories, regulatory data need only be submitted fo one Agency. For
thymol, the conditions of xeregxstrahon must be ﬁa]ﬁlled and reqmmd data '

must be submmed o EPA.

Thymol is among those pesticides for which EPA. believes a broadly

reduced set of generic data requirements is appropriate for reregistration.

" The Agency, therefore, has waived most genexic dafa requirements for
thymol with the exception of studies that are considered essential, including |

additional information about chemical purity, 2nd product chemistry
studies. In evaluating thymol’s potential risks to human health and the
environment, EPA relied on information commeonly available in scientific

- literature,

- Thyml is a consfituent of a mixture of organic compounds Jnown to be
rapidly degraded in the environment to elemental compounds by normal
biological, physical and/or chemical processes that czn reasonzbly be

expected o exist where the pesticide is applied. . As a pesticide, thymel
repels vertebrate pests by a non-foxic mode of action, but is toxic fo
mcmrgamsms EPA is not aware of any adverse effects of thymel o
humans or the envitonment when it is used in a manner prescribed by -
product labsling, Tha Ag@nq bas no mgmﬁcam mcldent f@jp@ﬁts mml%vmg
thymriol, _

Toxicity dafa reported in available literature indicate that acute orahﬁxiciﬂ;y

 for zats and guinea pigs corresponds to Toxicity Category T {Category I

-




" Additional

Data Required .

Product Labeling
- Changes Regulred

Regulatory

Conclusion

. For More

Information

signals the kughest degres of acute toxicity, and Catﬁgory IV the lowest),
The Material Safety Data Sheet (MSDS) for technical grade thymol notes

© that it is u'.ntanng to humans when exposed by inhajation, dermal or eye-

contact, The dermal risk to humans would be Tommty Caiegory L

Exposures and hezlth risks 1o people using currently registered pmducts are
expected to be relatively low. However, handling avd use of the end-use
products could involve greater exposure by the dermal and inhalation -
routes. - Required prodoct specific acute toxicity testing will enable the
Agency to design appropriate labelmg to address thesa potenhal exposura
CONCermns. -

The uses of thymoi will result in negligible exposure of the environment
and nontarget organisms. EPA concludes that the use of thymiol as an

' active ingredient in corrently-registered pesticide products should not resnlt
in unreasonable adverse effects to human health or the environment,

- Although EPA has wmved most generic studies for thymol the Agency is

requiring information on the manufacturing process and additional

_information sbout the characterization of the thymol used in the formulated
products. EPA also is requising product-specific data, including product

chemistry, acuté toxicity and efficacy studies, as well as revised
Confidential Stafements of }Fnrmuia and revised Izbeling, for Jre:reglstranﬂn.

 The labels af all fegistered’ wnmde pmd’ucts conmnnng ﬂzym@! st

mmply with EIWS cuzrent ?ﬁsﬁmde labeling I@qum@mem

The use of cixffehﬂy regmtemd pesticide producty conmjmﬂg thymol in

accordance with approved labeling will not pose unreasonable 1isks or
adverse effects to humans ox the environment. The:reftsre, all uses of thess

‘ pmdncts are ehgxble for m*eglsuatwn

These thymol prdducts will be }Ieregistcred once the mqmred manufacturing

process information, physical and chemical properties data,
product-specific data, revised Confidential Statsments of Formula and
revised labeling are received and accepied by EPA. Products containing
other active ingredients. will be reregistered only when the other active

 ingredients also are determined to be eligible for reregistration,

EPA is requesﬁﬂg public comments on the Reregistration Bligibility.

- Decision (RED) for thymol during 2 60-day time period, as announced in a

S : .
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| Castor oil (U.S.P. or equivalent) K Linseed oil
O LI CRESER A% | ERCH
Cdar oil L Malic acid
Sl (R Yy
Cinnamon and cinnamon oil * - Mint and mint oil

VIEVEVTELE ().

T b R ORI

Citric acid *
y o g

Peppermint and peppermint-loil %
PAPRETT & WA CRsih)

Citronella and citronella oil
| hERT Ly bR Tl

2-Phenethy propionate:

(2-phenylethy])Propionate

2-7 = R F )L Taedr—r
(2-7::1!/315_‘:11/) T rdh— R

Cloves and -cloﬁe o1l

TEETTM (W)

Potassium sorbate %
IR Y T A

Corn gluten meal sk
SV AT U

Putrescent whole egg'so}id

| R L T AR E TS

Corn oil | Rosemary and rosemary oil
AN _ R A )=l n—X Ui (i)
.| Cottonseed oil % Sesame(includes ground -
TR | sesami plant)And sesami oil % .
BiER (T O WARR, W EETe) HERH
| Dried blood Sodium chloride(common salt) .-
LRI . [ S U v A (&)
Eugenol . Sodium lauryl 'Slﬂfate
AT — ZU UV VERRET U T A
Garic and garic oil Soybean oil ’
R '

HICATS A

Geraniol *
7T =g

' Thyme and thyme o1l *

54 E A NG ()

Geranium oil

White pepper

BT =7 LA ()

B 3 ]




Lauryl sulfate
v AYRNIZ

Zine metal strips{consisting

solely of zinc metal and

impurities) _

Wl LIMNER R

Lemongrass oil

AR )

LG ATAN (KEH)
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Ycu are here: EPA Home Pesticides Regulating Pesticides  Biopesticidas . Registration Tools Minimuam Risig
Pesticides under FIFRA Section. 25(b) . : . o .
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Mmlmum risk pestu:ldes are a spec1a| class of pesticides that are not subJect Miniasies Riske P‘estﬁgﬁdeg
- to federal reglstratlon requirements because their ingredients, both active’ Critaria for FI FRA 25(b)
and.inert, are' demonstrably safe for the intended use. These Web pages : xemption
prowde detailed information for pesticide companles who want o register Permitied Inerts
l . - State Pesticide Registratlon
minimusn rlsk pesttcxde products : c : Contacts St Dazimms

. g . Pesticide Registration

Criteria for FIFRA 25(b) Exemption o , \ggl:t)'ce (L1.pp, 132 K, about
) ) ' ' o k_ o . . o - Frequent uestlons ‘
Minrimum risk pesticides that meet certain criteria are exempt from federal q Q

-r stration under section 25(b) of the Federal Insecticide, Fungicide, and Relsted Feforraation
k. Jdenticide Act (FIFRA). The U.S. Environmental Protection Agency (EPA) ‘ o
dogs not review or register pesticides that satisfy the 25(b) criteria, though Egg;ﬁgggnB!lE’opoeém‘d?S :
registration is required by most states. For information on minimum risk Determining If Insect
pestu:ldes in your state, please contact your state's pesticide registration : Repellent Skin Patch’
ofﬂce SV Tiatalinke . _ . " Products Must Be,
_ . - o o . Registered Under FIFRA
' ' : Recent Enforcement.
To sat[sfy the cond:tlons reqmred for faderal minimum risk status all ﬂve of Actions
the following conditions must be met: ‘ : : - CSPA’s letter of June 11,
. : 2007, (& pp, 3 45 MB, about
© PD
Condﬂtnon -1: The product must contain only active mqredlents that Ep?’s response letter (2 pp,
are listed in the table below. The active ingredient of a product is the 25 K, about PDF) responds to
-ingredient that kills, destroys, mltlgates or repels pests named on that letter as well as the

the product abel. March 15 petition.

Condition 2: The preduct must. contam«only those inert ingredients that have been classified by
EPA as List 4A “Inert Ingredients of Minimal Concern.” An explanation of the Inert Ingredients of
Minimal Concern and lmks to List 4A are ava:lab!e on EPA's Permitted Inerts Web page.

' Condition 3: All of the mgrechents (both active and mert) must be I:sted on the label. The active _
ingredient(s) must be listed by name and percentage by welight. Each inert |ngred|ent must be llsted -

. by name.

Condition 4: The label cannot mclude any false or mlsieadmg statements, and claims that mlnlmum
risk pesticides protect human or public health are prohibited. For example, since these products are
exempt . from federal reglstratlon label language implying federal registration, review or

' endorsement, such as “It is a violation of federal law to use this product in a manner mconslstent ‘

. ‘Wlth the. labe[ “or the use of an EPA registration or establishment number-is not allowed.

Condntﬂon 5:.In general publlc health cla:ms are prohlblted Minimum risk pesticide labels” may not
bear claims to control rodent, insect or microbial pests in a way that links the pesis with any specific
disease. EPA recommends that anyone considering manufacturing, distributing, or selling minimum
risk antimicrobial pesticide products first contact the Pesticide Program’s Antimicrobial Division
ombudsman, who can assist in ensuring that proposed antimicrobial minimum risk products meet

the strict requirements for exemption from reglstratlon

Addltlonal]y, EPA requnres the establlshment of maximum residue limits, which_EPA calls tolerances, or
- exemptions from the requirement of a tolerance for all pesticides intended for use in a manner that

may result in residues in food or feed.

p://www.epa.gov/oppbppdl/biopesticides/regtools/25b Listhtm ~ o C 2012/03/19
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eral Insacticide Fn.m ucncle & Rodentkcnde
Active Ingredlents Exempted Under 25(Bb) Os'Foh/e;fﬁﬁg epa. fov/or)pooud1/510pest?clde5/ 'egtools/zbb ilst.him

Act _ - . Last updated on 201144 A 288 -

* indicates exempt actlve mgredlents i:hat are also exempt from pestlcade resrdue tolerance
reqmrements .

Castor oil {U.S,P. or equl\ralent)* 3 Linseed oil
- Cedar oil - Malic acid
Cinnamon and cinnamon oil*  Mint and mint oil ‘
Citric acid’t ' o - Peppermint and -peppermint oil*

Citronella and Citronella oil ;ropgﬁ;'f;tg' pmp"’“ate (2-phenylethyl

"Cloves and clove oil* . ‘ F_’otassmm sorbate*

Corn gluten.rnea,l* A

Corn oll*

Cottonseed oil*

~ Putrescent whole egg solids -

Rosemary and rdsemary oil*

Sesame (includes ground sesame plant) and
sesame oil* : ;

'Dried Blood ' ,Sodmm chlorlde (common salt) *
Eugen_ol o ) o - ~Sodium lauryl sulfate
i Garlicﬂand garlic oil* | _ 'Soybean oil
Geraniol* e | Thyme and thyme oil*
Geran.ium oil . - White pepper R .
lsiytsufote - Zcmelal st (consising solely of zin

Lemongrass oil

Products Internded for the Control of Public -Healtl'i% Pests Must Be Effective

EPA recewed a petition from the Consumer Specra[ty Products Assoc:atlon (CSPA) dated March 15 2006 _
requesting that the Agency exclude from the minimum risk pesticide exemption those pesticides that claim
to control “pests of significant public health importance” and require an abbreviated reglstration for -
rnlnlmum risk products that are to be used for the control of public health pests. On September 13, 2006,

E " published in the Federal Register a Notice of Availablllty and Request for Comments on the petition
anuwmg a 60- day comment period. On December 6, 2006, EPA reopened the comment period for an
additional 30 days at the request of CropLife America. During the public comment period, the Agency
received apprommately 60 comments, both in support of and in opposmon to the petition. :

ZPA has.analyzed the comments on the petition and concluded that publ[c health products must be .
supported by evidence that they are effective against the target pest. EPA is now looking at optuons to
2nsure that minimum risk public health pestlc1des that are otherwise exempted from regulation are
affective.. CSPA’s letter of June 11, 2007, (6 pp, 3.45 MB, about PDF) suggested that EPA engade in expedlted
‘ulemaking, including promulgating an interim final rule without notice and comment. EPA’s response letter
2 pp, 25 K, about PDF) responds to that letter as well as the March 15 petition. -

://Www.epa.go\r/oppbppdlfbioiaésticides/regtodls/ﬁ&Sb_liét.hhil . ' - ' 2012/03/19
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kR FHRE L 72505 10BIBkIZ W CTable T HIHRE T L, 5 F ittt A EE R L b O CTRE S L
L EAE O ) B RV AY T VYRS MVIREE & 5 PR D CICSHREFR TRV VT Y Y ORRIR
LRV AR PERT I EPH LRI oTz NY HLTwiz,

Table 1.. H.alo test of medicinal plants

) Medicinal Planis ‘Width of inhibitory zone (mm) - conc.|plant| ext.
~ o) Japaneso name Scientific name Family name | Part* { (1) ! 2) J RIS R RG R RGY | (9 [{10) (mg/miigDWy (2)
1| 2 eay Sanrurus chinensis Baill, Saururaceae e — 1s500(123]13.0
2) &1 Castanea crenata Sieb et Zuee. Fagaceae — so0|190]| 80}
3| VA Zelkova serrata Makino . | Ulmaceae 500]100| 9.5
4| TFEVF Viscunt album L.var.coloratum Ohwi | Loranthaceae - 5001200112.4
5| w7 s RA 2N | Aristolochia debilis Sicb.et Zuce. | Aristolochiaceae - 300|200 6.4
6| A A G 7Y | Sinomenium acutum Rehd.et Wils. | Menispermaceae 500(100| 3.8
T| NAFINAF | Stephania japonica Miers Menispermaceae — 00| 901 6.6
8| ZHEY Lindera umbellata Thunb. Lauracege — 11500]200114.9
A Corvdalis platycarpa Makino Papaveraceae — | — 1= 1= |~ |500]| 25 {8.0
10§ A7 54240 | Cheiranthus cheiri L. .| Cruciferae - - 500 100 8.6
11| &€ Prunus persica Batsch, Rosaceae - 500100 (19,4
12| T IIAF ST | Prunus grayana Maxim. Rosaceqe — 5001 40 {93
13| 752 Sophora angustifolia Sieb.et Zucc. | Leguminosae - 500;100|11.4
14| #3022 | Robinia pseudo-acacla L. Leguminosae — 500| 55 | 5.6
15| 74 Erythrina indicqg Lam, . - Leguminosae - 500|125| 6.7
16| #7 AWy a7 | Fagara ailanthoides Engl. Rutaceae 500)200{15.1
17| 2 F Orixa japonica Thunb. Rutaceae - 500(150[10.5
18} G Phellodendron amurense Ruprecht | Rutaceas - 500|140(15.0
19| = Ailanthus altissima Swingle Simaroubaceas - 500]200|14.1
20| TAE | Bischofia javanicaBl. T " | Fuphorbiaceae ‘ - 50001503 7.8 |
20| Lo Sapindus mukurossi Geertn. Supindaceae - 500|250} 1.9
22| ¥ AT Cayratia japonica Gagp. Vitaceae 500|200} 6.2
23] FVb S Elaeccarpus decipiens Hemsl. Elaeocarpaceae 500(200|29.6
24177 F Garcinia subellptica Merr. - | Guttiferae 500 60 [F0.0
25! &F=1)ary. Tamarix chinensis Lour. Tamaricaceae s00]120{11.5
26| ¥ Stachyirus praecox Sieb.et Zuce. |Stachyuraceae 500§200(21.0
27| e Wikstroemia sikokiane Pranch.ct Sav. | Thymelzeaceae 5001150(11.7
28[ FEF Bruguiera confugata Merr. Rhizophoraceae 80 [7.6
20| =EY<F Terminalia catappa L. - Combretaceae | 110[19.9
30| AT Epigaea asiatica Maxim. Ericaceae 70 (122
31| THES Gaultheria adenothrix Maxim. | Ericaceae 00 {10.2
32) A Dispyros kaki Thunb. Ebenaceae 100] 8.5
33 3L Menyanthes trifoliata L. . Gentianaceae 70 [14.0
34| A/ $374074F | Tvlophora grandidifiora R.Br. | Asclepiadaceae 20 |10.1
35| HH4E | Metaplexis japonicg Makino Asclepiaduceae 100|11.1
36| E8/F Messerschmidia argentea Johnst | Boraginaceae 80 | 4.5
37| F TS Ajuga decumbens Thunb. Labiatae 25 |16.4
38} V2V IV | Mosla chinensis Maxim, Labiatae . 77|60
30j ATV Mosla dianthera Maxim. Labiatae . 40 (3.0
407 =2 Meseona procurmbens Hemst Labigtae = . 1561 5.5
41| R Y Spathodea campanulata Beauv Bignoniaceqe 130110.0
42| YTV Viburnum awabuki K.Xoch Caprifoliacene 100{10.0
43| A2/ Valeriana sambucifolia L. Valerianadieas 130(17.6
a4l zarr | Acorus calamus L.var.angustatus Bess,| Araceae 100 8.0
45| X leany Acorus gramineus Soland, Araceae 55 (105
46| T A Tritlium smallii Maxim, Liliaceae 30177
AT Va7 EYT | Agave americana Ret D. ' Amaryliidaceae 1401109
As| THFAm | Diescorea alata L. Dioscoreaceas 50 | 4.0
49| ¥ A1 X8y | Taxus cuspidata S.et Zvas.nana Rehd, | Taxaceae L fr — 1500|150j22.0
50| v Torreya nucifera Sieb.et Zucc: Taxaceae P — [500)130]17.5
1) Staphylococcus aureus ATCC 6538p 3) Candida albicans - " 9) Fusarium solani f.sp.mori IFQ 7707
2} Bacillus subiilis ATCC 6633 . 6) Saccharomyces cerevisiae ATCC 9763 10} Fusarium solani f.sp.pisi IFO 9425
3) Escherichia coli NIH T Aspergillus higer ATCC 6275 ’
4) Aeromonas hydrophila TFO 13286 ' 8) Trichophyton mentagrophytes IFO 32410

*:[h]herb‘[l]leaf,{s]stem;[r]:oot,[ﬂ]ﬂowcr,[fr_lf_ruit, [pipericarp,[blbark,[se]seed.
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STV Y A L) RS TH LT TV onTHE
@&%@Jmttﬁablez)o%m*%\ FUNRYTUVIEED
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E{ESLTWALELIONS, ‘

B BREE TERSTE L B2 EE0E L.
FEFELOP T, EORRERRT, SO & HEIT 50 %
+AEET BUENS D LOREO—BRE LT IRFRY
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FORER FIRRIES M AEE ¢ »}wﬁnf‘ﬁf ‘
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Table 2. Antimicrobial activities of Mosia chinensis Maxim.

MIC*(mg/ml}

Cendida albtmns TFQ1594

Microorganisms Tune Jaly Augnst Thyme {Thymol
' stem - ) '
Staphylococcus aurens ATCC6538p 62.5 = 125 | 313 - 250. | 313 | 250 | 125 | 313 | 625 | "5 -
Bacillussubtilis ATCC6633 62,5 — - 31.3 - — 62.5 — - 125 62.5 5
| Escherichia coli NIHF 250 - — | 625 — - 62.5 - - 125 125 | s
Pseudomenas aeruginosa IFO13736 - — - - - - — - — — - -
Klebsiella pnewmnoniae FFO13277 62.5 - 125 1 625 - — 313 - — 125 — 10
Erwinia carotovera IFO14082 250 250 125 313 — 62.5 62,5 62.5 — 156 125 2.5
Aeromonas hydrophila IFOT3286 125 - '62.5 15.6 — - 313 - - 62.5 125 1.25
Aeromonas salmopicida subsp. salmonicida 012659 7.8 | 62.5 - 156 | 125 | 125 78 [ 625 | 625 | 625 | 625 | 25

62.5

125
Saccharomyces cerevisiae ATCC9763 ‘

62.5

*Minimurn inhibitory concenteation.

Aspergillus niger ATCC6275 250 — 31.3 - 125 — — - 10
Trichophyton meﬁtggmphyi‘es TF032410 250 - - 31.3 250 - 7.8 125 — 125 |.62.5 1.25
- Fusarium solani £.sp.mori JEQT107 250 - — 313 - — 62.5 — — i 625 — 10
Fusarium solani £.sp pist TFO9425 250 - — | .62.5 — - 125 — — 125 - 5
Fusarigm oxysporum £.5p.lycopersici IFO31213 | 250 - — 31.3 — - 125 | 250 - 125 - 2.5
| Cylindrocarpon destructans fp.panacis TFO388L{ 250 | —~ [ 250 | 313 | 250 | — 78 125 | 125 | 78 | 250 1 125 .

Rhizectonia solani IFO32364 125 - - 7.8 - — 313 - - 7.8 — 25
Pliytophthola cactorum IFO32194 50 | — — |33 | — |20 | 13| — — |es| 125 | 5
Sclerotinia sclerotiorum IFO30965 250 - — 15.6 - — 7.8 - 125 7.8 | 313 2.5
Botryotinia fuckeliana 1FO31831 - 250° - — 7.8 — 250 62.5 — - 156 | — 5
Trichaderma viride IFO30498 250 | — — |78 | - -~ les| - = | 1as | — | 10
Helicobasidium mompa TFO31651. ' | 313 — 250 7.8 - 250 7.8 — - 313 | 7.8 10
Rosellinia necatrix IFO9420 1250 — 62.5 156 — - 250 250 - — 250 2.5
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" Thymol content in methanol extract of Mosla

Table 3.
chinensis Maxim.
~ Thymol (%, w/w)

Part used Jume | July - Angust

. leaf 443 10.40 13.03°
stem 0.55 0.51 ) 1.38
root : 0.14 : 0.05 1.14
flower — - 13.46
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‘ _  Abstract _
~ Inorderto screen for natﬁral antimicrobial compounds, we carried out halo tests ﬁsing filter paper disks agghist ten sp;ciés of ﬁicro-
organisms at 500mg/m] of extracts obtained from about two hundred p]ants Although most extracks were effective against bacteria, the
-methanol extract of Mosla chinensis Maxlm (Hosoba -yamajiso in Japanese, Labiatae) proved hlghly inhibitory against not only bacteria
but also yeast and fungx(Table 1). Partitioning between Hz0 and three successive solvents, hexane, CHCI3 and EtOAc, and MIC*
testing against twenty-three spemes of microorganisms revealed the hexane fraction to exhibit the strongest antlmmrobmi activity. That.
is, the MIC values with this fraction were found at the lowest concentration and comparison of the dlametcr of zone inhibition at the
same concentration, demonstrated the hexane fraction to exert the greatest effects agamst almost all species of microorganisms.

Plants of Labiatae, especially such as Thymus, Origanum and Satureja used as splces and food additives, contam essential oils, whose
constituents such as thymol, carvacrol and eugenol are known to possess antimicrobial activity. A comparison of antimicrobial activities -
lising the MIC test showed ihat the methanol extract of M. chinensis was more inhibitory against all species of microorganisms than that
of Th.vulgaris, In addition, thymol exhibifed a w1d¢, spectrum of antimicrobial activities, similar to these for M. cbmens;s (Table 2).

Hexane fractions from the leaves, stems, flowers and roots of M. chinensis collected dunng June to August were analyzed by GLC
m order to determine their volatile constityents, 2nd thymol was detected in all fractions. The content of thymol in leaves, 4.43- -13.03 %
was overwhelmingly higher than in other parts, and maximum ievels were observed in leaves collected in August(Tab]e 3. Further-
more; antithicrobial activities of extracts determined by MIC testing were proportional to the thymol content,

In conclusmn constituents of the hexane fraction containing essential oils, aré the main factors responsﬂ}le for ant:mlcroblal activity
of M. c}unensw The results further su geest the participation of thymel in mhlbltory effects against microorganisms, '

*Minirnum inhibitory concentration.
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