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In Vitro Anti-Bacterial Activities of
Ankaferd Medicinal Plant Extract

AABBSS  TTRRAACCTT    OObbjjeeccttiivvee::  The me di ci nal va lu e of plants li es in so me che mi cal subs tra tes that pro-
du ce a de fi ni ti ve physi o lo gi cal ac ti on on the hu man body. Ankaferd com pri ses a stan dar di zed
mix tu re of the plants Thymus vul ga ris, Glycyrrhi za glab ra, Vi tis vi ni fe ra, Al pi ni a of fi ci na rum
and Ur ti ca di o i ca. The aim of this study was to as sess the in vit ro an ti mic ro bi al ac ti vi ti es of
Ankaferd me di ci nal plant ex tract. MMaatteerriiaall  aanndd  MMeetthhooddss::  The an ti mic ro bi al ac ti vity as say was
per for med by agar well dif fu si on to as sess the an ta go nis tic ac ti vity of Ankaferd aga inst 26 in di -
ca tor stra ins inc lu ding hu man pat ho gens and fo od spo i ling gram-ne ga ti ve and gram-po si ti ve
bac te ri a. RReessuullttss::  Ankaferd was ac ti ve aga inst all bac te ri a tes ted whi le ni sin, the only com mer -
ci al bac te ri o cin for fo od pre ser va ti on, was inac ti ve aga inst gram-ne ga ti ve in di ca tor stra ins. Be-
si des a high in hi bi tory ac ti vity aga inst gram-po si ti ve and gram-ne ga ti ve bac te ri a, inc lu ding
hu man pat ho gens and fo od spo i ling bac te ri a, Ankaferd was mo re stab le than ni sin in dif fe rent
he at and enz yme tre at ments. CCoonncclluussiioonn:: An ti bac te ri al ac ti vity of Ankaferd can be ex ten ded to
ex tre me en vi ron men tal con di ti ons such as the po ten ti al use of the pre pa ra ti on for the tre at ment
of in fec ti o us di se a ses and pre ser va ti on of dif fe rent type fo ods from fo od-born pat ho gens or fo -
od spo i ling bac te ri a. The de mons tra ti on of the an ti-in fec ti ve pro per ti es of Ankaferd adds a new
va lu e to its ha e mos ta tic ef fect in the he a ling of in fec ted he morr ha gic wo unds, as well as ope ning
new ave nu es for its po ten ti al use for an ti-in fec ti ve ac ti ons and fo od pre ser va ti on.

KKeeyy  WWoorrddss::  He mos ta sis; herb-drug in te rac ti ons; gram-ne ga ti ve bac te ri a; gram-po si ti ve bac te ri a

ÖÖZZEETT  AAmmaaçç::  Bit ki le rin tıp ala nın da ki önem le ri ba zı kim ya sal subs trat la rın in san vü cu dun da ya -
rat tı ğı önem li fiz yo lo jik et ki le re da yan mak ta dır. Ankaferd; Thymus vul ga ris, Glycyrrhi za glab ra, Vi -
tis vi ni fe ra, Al pi ni a of fi ci na rum ve Ur ti ca di o i ca bit ki le ri nin be lir li öl çü ler de ka rı şım la rı nı ih ti va
et mek te dir. Ça lış ma nın ama cı Ankaferd tıb bi bit ki eks tre si nin in vit ro an ti mik ro bi yel ak ti vi te si nin
be lir len me si dir. GGeerreeçç  vvee  YYöönntteemmlleerr::  An ti mik ro bi yal ak ti vi te araş tır ma la rı; ara sın da in san pa to -
jen le ri ve gı da bo zul ma et me ni gram-ne ga tif ve gram-po zi tif bak te ri le rin de bu lun du ğu 26 en di ka -
tör kö ke ne kar şı agar ku yu dif füz yo nu yön te mi kul la nı la rak ger çek leş ti ril miş tir. BBuullgguullaarr:: Ti ca ri
ola rak kul la nı mı na izin ve ri len tek bak te ri yo sin olan ni sin gram-ne ga tif en di ka tör kö ken le re kar -
şı et ki li ol maz iken, Ankaferd’in test edi len tüm bak te ri le re kar şı et kin lik gös ter di ği be lir len miş tir.
Ara la rın da in san pa to je ni ve gı da bo zul ma et me ni bak te ri le rin de bu lun du ğu gram-po zi tif ve gram-
ne ga tif bak te ri le re kar şı yük sek in hi bis yon ak ti vi te si gös ter me si nin ya nı sı ra, Ankaferd fark lı sı -
cak lık ve en zim mu a me le le ri so nu cun da ni sin den da ha da ya nık lı bu lun muş tur. SSoonnuuçç:: Ankaferd’in
an ti bak te ri yel ak ti vi te sin den, en fek si yon has ta lık la rı nın te da vi sin de pre pa rat ola rak ve gı da kay nak -
lı pa to jen ler den ya da gı da bo zul ma sı na ne den olan bak te ri ler den gı da la rın ko run ma sı gi bi pek çok
ge niş çev re sel ko şul lar da ya rar la nı la bi lir. Ankaferd’in an ti-en fek tif özel lik le ri nin be lir len me si, en -
fek te ol muş he mo ra jik ya ra la ra he mos ta tik et ki le ri ne ye ni de ğer ler ka zan dı ra ca ğı gi bi, gı da ko run -
ma sın da ve an ti-en fek tif et ki le rin de de ye ni açı lım lar oluşturacaktır.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: He mos taz; ilaç-bit ki et ki le şi mi; gram-ne ga tif bak te ri ler; gram-po zi tif bak te ri ler
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he use of plant ex tracts and phytoc he mi cals,
with es tab lis hed an ti mic ro bi al pro per ti es,
co uld be of gre at sig ni fi can ce in pre ven ti ve

and/or the ra pe u tic ap pro ac hes. The most im por tant
an ti mic ro bi al com po unds of plants are al ko lo ids,
fla vo no ids, tan nins and phe no lic com po unds.1-4

The in cre a sing pre va len ce of mul ti-drug re sis tant
stra ins of bac te ri a and the re cent ap pe a ran ce of
stra ins with re du ced sus cep ti bi lity to an ti bi o tics ra -
i sed the spec ter of “un tre a tab le” bac te ri al in fec ti -
ons and adds ur gency to the se arch for new
in fec ti on-figh ting stra te gi es.5,6 In contrast to syn-
the tic drugs, an ti mic ro bi als of plant ori gin usu ally
are not as so ci a ted with many si de ef fects and ha ve
an enor mo us an ti-in fec ti ve po ten ti al in nu me ro us
in fec ti o us di se a ses.2,7,8

Ankaferd is a uni qu e folk lo ric me di ci nal plant
ex tract, which has his to ri cally be en used in Tur k-
ish tra di ti o nal me di ci ne as a ha e mos ta tic agent.
Ankaferd com pri ses a stan dar di zed mix tu re of the
plants Thymus vul ga ris, Glycyrrhi za glab ra, Vi tis
vi ni fe ra, Al pi ni a of fi ci na rum and Ur ti ca di o i ca. The
ba sic mec ha nism of ac ti on of the phar ma co lo gi cal
pre pa ra ti on of Ankaferd Blo od Stop per® is the for-
ma ti on of an en cap su la ted pro te in net work that
pro vi des fo cal po ints for eryt hrocy te ag gre ga ti on.
Ex po su re to Ankaferd se ems to pro vi de a tis su e
oxy ge na ti on as well as a physi o lo gi cal ha e mos ta tic
pro cess wit ho ut af fec ting any in di vi du al clot ting
fac tor.9 The aim of this study was to as sess in vit ro
the an ti mic ro bi al ac ti vi ti es of Ankaferd me di ci nal
plant ex tract. Elu ci da ti on of the an ti-in fec ti ve pro -
per ti es of Ankaferd adds a new va lu e to its ha e -
mos ta tic ef fect in the he a ling of in fec ted
he morr ha gic wo unds, as well as ope ning new ave -
nu es for its po ten ti al use for an ti-in fec ti ve ac ti ons
and fo od pre ser va ti on.

MA TE RI AL AND MET HODS

BAC TE RI AL STRA INS

The bac te ri a used in this study we re pro pa ga ted
in ap prop ri a te me di a as in di ca ted in Tab le 1. Bac-
te ri al stocks we re sto red at -80oC in the ir 
res pec ti ve broths supp le men ted with 30% glyc-
e rol.

AN TI MIC RO BI AL AC TI VITY AS SAY

The an ti mic ro bi al ac ti vity as say was per for med by
agar well dif fu si on met hod.10 Nut ri ent agar was in-
o cu la ted with the gi ven mic ro or ga nisms by spre a -
ding the bac te ri al ino cu lums on the me di a. Wells
we re pre pa red in the pla tes with the help of a cork-
bo rer (0.85 cm) and 100 µL of the test com po und
was in tro du ced in to the well. Stan dard ni sin so lu -
ti on (Sig ma, De in sen ho fen, Ger many) (con trol)
was al so run pa ral lel in the sa me pla te. The pla tes
we re in cu ba ted over night at ap prop ri a te in cu ba ti -
on tem pe ra tu res for in di ca tor stra ins. Mic ro bi al
growth was de ter mi ned by me a su ring the di a me ter
of zo ne of in hi bi ti on.

THE EF FECT OF HE AT AND ENZ YMES ON 
ME DI CI NAL PLANT EX TRACT, AN KA FERD 

The samp les of Ankaferd (one vi al of 100 mL) we -
re pro vi ded by Ankaferd Drug Inc., (Ankaferd pa -
tent num ber 2007-0-114485; Trend Tek no lo ji İlaç
AS, Is tan bul, Tur key, www.Ankaferd.com). To de-
ter mi ne the ef fect of he at on Ankaferd, test samp -
les we re he a ted at 80oC, 90oC, 100oC and 121oC for
15 minutes. Ankaferd was al so tre a ted with the fol-
lo wing enz ymes at a fi nal con cen tra ti on of 1
mg.mL-1: trypsin (pH 7.0, Sig ma, De in sen ho fen,
Ger many), α-chymotry psin (pH 7.0, Sig ma), pro-
te i na se K (pH 7.0, Sig ma), pep sin (pH 30, Merck,
Darm stardt, Ger many), α-amy la se (pH 7.0, Sig ma),
li pa se (pH 7.0, Sig ma), ca ta la se (pH 7.0, Sig ma) and
lysozy me (pH 7.0, Sig ma). Fol lo wing in cu ba ti on at
37oC for 2 h, enz yme ac ti vity was ter mi na ted by
he a ting at 100oC for 5 min. Un tre a ted samp les we -
re used as con trols. The in hi bi tory ac ti vi ti es of tre -
a ted and un tre a ted samp les we re de ter mi ned by
the cri ti cal di lu ti on met hod, using Mic ro coc cus lu-
te us NCIMB8166 as in di ca tor.11

RE SULTS AND DIS CUS SI ON

AN TA GO NIS TIC AC TI VITY

Well dif fu si on as say was per for med to as sess the
an ta go nis tic ac ti vity of Ankaferd aga inst 26 in di ca -
tor stra ins inc lu ding hu man pat ho gens and fo od
spo i lin g, gram-ne ga ti ve and gram-po si ti ve bac te ri -
a. The folk lo ric me di ci nal ex tract, Ankaferd was
ac ti ve aga inst all bac te ri a tes ted whi le ni sin, the
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Indicator strain Inhibitory activity* Source** Media*** 
Ankaferd Nisin (1000 IU/mL)

Lactococcus lactis subsp. lactis SIK-83 (nisin producer) ++ - NHL M17
(30oC 18 h)

Lactococcus lactis subsp. lactis ATCC7962 (nisin producer) ++ - NHL M17
(30oC 18 h)

Lactococcus lactis subsp. lactis LMG2908 (nisin producer) ++ - NHL M17
(30oC 18 h)

Micrococcus luteus NCIMB8166 +++ +++ AUFF NB
(30oC 18 h)

Bifidobacter bifidum CHL17 +++ ++ NHL MRS
(37oC 18 h)

Bifidobacter longum CHL21 +++ ++ NHL MRS
(37oC 18 h)

Lactobacillus sake NCDO2714 ++ ++ NHL MRS
(30oC 18 h)

Lactobacillus plantarum LMG2003 ++ ++ NHL MRS
(37oC 18 h)

Leuconostoc carnosum DSM5576 ++ ++ NHL MRS
(30oC 18 h)

Enterococcus faecium ++ ++ AUFF MRS
(37oC 18 h)

Enterococcus faecalis LMG2602 ++ ++ NHL MRS
(37oC 18 h)

Staphylococcus aureus ATCC6538 +++ ++ NHL NB
(37oC 18 h)

Staphylococcus carnosus MC1B +++ ++ NHL NB
(37oC 18 h)

Clostridium tyrobutyricum +++ ++ NHL RCM
(30oC 18 h)

Clostridium sporogenes +++ ++ NHL RCM
(30oC 18 h)

Bacillus subtilis 12 ++ +++ NHL NB
(37oC 18 h)

Bacillus licheniformis 40 ++ +++ NHL NB
(37oC 18 h)

Bacillus cereus LMG2732 ++ +++ NHL NB
(30oC 18 h)

Pseudomonas fluorescens P1 +++ - NHL NB
(37oC 18 h)

Pseudomonas aeruginosa ATCC15442 +++ - NHL NB
(37oC 18 h)

Escherichia coli CFA1 +++ - NHL LB
(37oC 18 h)

Salmonella enterica typhimurium +++ - NHL LB
(37oC 18 h)

Klebsiella pneumoniae ++ - AUFF NB
(37oC 18 h)

Pediococcus pentosaceus LMG2001 ++ ++ NHL MRS
(37oC 18 h)

Listeria innocua 2813 ++ +++ NHL NB
(30oC 18 h)

Listeria monocytogenes ATCC15313 ++ +++ NHL NB
(30oC 18 h)

TABLE 1: Inhibitory spectrum of Ankaferd medicinal plant extract.

*- , no inhibition zone; ++, 5 mm ≤ inhibition zone ≤ 10 mm, +++, > 10 mm inhibition zone,

** NHL, Agricultural University of Norway, As, Norway; AUFF; Faculty of Science, University of Ankara, Ankara, Turkey,

*** MRS: de Man-Rogosa-Sharpe; LB: Luria-Bertani; NB: Nutrient broth, RCM: Reinforced clostridial medium (Merck, Damstardt, Germany). All bacteria were grown aerobically except obligate anaerobic Clostridium strains.
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only com mer ci al bac te ri o cin for fo od pre ser va ti on,
was inac ti ve aga inst gram-ne ga ti ve in di ca tor stra -
ins (Tab le 1, Fi gu re 1).

Gram-positive bacterial strains were more sus-
cep tib le to the me di ci nal plant ex tracts as com pa -
red to gram-ne ga ti ve bac te ri a.12,13 Ankaferd sho wed

a high in hi bi tory ac ti vity for both gram-ne ga ti ve
and gram-po si ti ve bac te ri a. This uni qu e pro perty
of the Ankaferd me di ci nal plant ex tract po in ted out
its an ti mic ro bi al po ten ti al as a drug and fo ods ad di-
ti ve. 

FIGURE 1: Inhibition zones of Ankaferd against Salmonella enterica Typhimurium.
[D: Non diluted Ankaferd plant extract (+++), N: Nisin (control), 1/10: Dilution rate of
Ankaferd plant extract (+)].

Treatment Inhibitory activity*
Ankaferd Nisin (1000 IU/mL)

Enzymes

Trypsin (Sigma, No. T8658) +++ +++

α-chymotrypsin (Sigma, No. C-6423) +++ -

Proteinaz K (Sigma, No. P-6390) +++ -

Pepsin (Merck, No. 7147) +++ +++

α-amylase (Sigma, typ VII A) +++ +++

Lipase (Sigma, No. L17714) +++ +++

Catalase (Sigma, No. C-10) +++ +++

Lysozyme (Sigma, No. L7651) +++ +++

Heat

15 min at 80oC +++ +++

15 min at 90oC +++ +++

15 min at 100oC +++ ++

15 min at 121oC +++ +

TABLE 2: Effect of enzymes and heat treatment on the
Ankaferd medicinal plant extract.

* Inhibitory activity was determined by using the indicator strain Micrococcus luteus
NCIMB8166.

FIGURE 2: Inhibition zones of Ankaferd against Micrococcus luteus
NCIMB8166 after treatment of 15 min at 121oC.
[15 min: Heat treatment time of Ankaferd plant extract (15 min, +++), 1/10: Dilution rate

of Ankaferd plant extract (+), K: Heat untreated Ankaferd plant extract (control, +++)].

FIGURE 3: Inhibition zones of Ankaferd against Micrococcus luteus
NCIMB8166 after proteinase K treatment.
[PrtK: Proteinase K treated Ankaferd plant extract (+++), 1/10: Dilution rate of Ankaferd
plant extract (+), K: Proteinase K untreated Ankaferd plant extract (control, +++)].
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EF FECT OF HE AT AND ENZ YMES ON AN KA FERD 

The enz yma tic ac ti vity and he at sta bi lity of the
Ankaferd com pa red to that of ni sin was used an ex-
pe ri men tal con trol. The Ankaferd me di ci nal ex tract,
was he at stab le and was not af fec ted by any enz ymes
tes ted whe re as con trol bac te ri o cin ni sin ac ti vity was
comp le tely lost af ter α-chymotry psin and pro te i na -
se K tre at ment (Tab le 2, Fi gu re 2, 3).

In addition to a bro ad-spec trum ac ti vity aga -
inst gram-po si ti ve and gram-ne ga ti ve bac te ri a, in-
c lu ding hu man pat ho gens and fo od spo i lin g
bac te ri a, Ankaferd was mo re stab le than ni sin
against various he at and enz yme tre at ments. The
re sults pre sen ted he re sho wed that the an ti bac te ri -
al ac ti vity of Ankaferd could be adapted to ex tre -
me en vi ron men tal con di ti ons such as po ten ti al use
of the pre pa ra ti on for treatment of in fec ti o us di se -
a ses and pre ser va ti on of dif fe rent types of food
from fo od-born pat ho gens or fo od spo i lin g bac te ri -
a. When ad ded to plas ma or se rum, Ankaferd in-
du ces very ra pid for ma ti on of a pro te in net work
and eryt hrocy te ag gre ga ti on.9 Se qu e la e of se ve re
in fec ti on and sep sis may ca u se ac ce le ra ted cle a ran -
ce of eryt hrocy tes from cir cu la ting blo od and the
ex po su re of eryt hrocy tes to pat ho gens can in du ce
ery pto sis.14 Furt her mo re, al te ra ti ons in red blo od
cell func ti on can con tri bu te to pat ho lo gi cal chan -
ges in mic ro cir cu la tory blo od flow and cel lu lar
dyso xi a in sep sis.15 In a re cent study, the ha e mos -
ta tic mec ha nism-of-ac ti on of the Ankaferd Blo od
Stop per®, was in ves ti ga ted.9 Ankaferd sti mu la ted
the for ma ti on of an en cap su la ted pro te in net work
that pro vi ded fo cal po ints for eryt hrocy te ag gre ga -
ti on.9 Sin ce in fec ti on and ble e ding co e xist in a va-
ri ety of di sor ders,16-18 Ankaferd has the the ra pe u tic
po ten ti al to be used for the ma na ge ment of ha e -
morr ha ge in the se dif fi cult cli ni cal con di ti ons. Ha -
e mos ta tic pro cess and bac te ri al in fec ti ons ha ve
sig ni fi cant cross talks re gar ding bi o lo gi cal ba sis19-23

and cli ni cal gro unds.24-26 Our pre sent re sults in di -

ca ted that fu tu re stu di es on Ankaferd sho uld fo cus
on not only the ha e mos ta tic ac ti ons but al so on an -
ti-in fec ti ve pro per ti es of this uni qu e me di ci nal
plant ex tract in he alth and di se a se. The re are pre-
li mi nary evi den ces sup por ting this hypot he ses such
as suc cess ful en dos co pic app li ca ti on of An ka ferd in
up per gas tro in tes ti nal ble e ding,27 and me di as ti nal
ble e dings af ter co ro nary ar tery bypass graft ope ra -
ti ons in car di ac sur gery.28 Ankaferd Blood Stopper
pro vi des a the ra pe u tic po ten ti al for the ma na ge -
ment of pa ti ents with de fi ci ent pri mary he mos ta sis
in cli ni cal me di ci ne with its in vi vo he mos ta tic ac-
ti ons. An ka ferd promotes the very ra pid (< 1 se c-
ond) for ma ti on of a spe ci fic pro te in net work which
acts as an anc hor for vi tal eryt hrocy te ag gre ga ti on,
co ve ring the clas si cal clot ting cas ca de.9 Pha se I stu -
di es are comp le ted and An ka ferd is cur rently be -
ing stu di ed in the tre at ment of Kı rım-Kon go
he morr ha gic fe ver with pro mi sing pre li mi nary re-
sults, ba sed on its an ti-in fec ti ve and he mos ta tic ef-
fi cacy28-30 even with de fec ti ve pla te lets and/or
co a gu la ti on fac tors. Very re cently, Taş de len-Fış gın
et al as ses sed the in vit ro an ti mic ro bi al ac ti vity of
An ka ferd on 102 cli ni cal iso la tes of gram-ne ga ti ve
and gram-po si ti ve bac te ri a and fo ur stan dard stra -
ins, inc lu ding MRSA ATCC 43300, MSSA ATCC
25923, P. ae ru gi no sa ATCC 27853 and E. co li
ATCC 35218. ABS was sig ni fi cantly ac ti ve aga inst
all bac te ri a in ves ti ga ted in the ir study.31 The ef-
fects of An ka ferd pro te in lib rary on vas cu lar en-
dot he li um,32 blo od cells, an gi o ge ne sis, cel lu lar
pro li fe ra ti on, vas cu lar dyna mics and cel lu lar me di-
a tors are cur rently be ing in ves ti ga ted to de ter mi -
ne its po ten ti al ro le in many pat ho lo gi cal sta tes,
inc lu ding ne op las tic di sor ders, in fec ti o us di se a ses,
inf lam ma ti on, pre ma tu re aging, and at he rosc le ro -
sis.

CONF LICT OF IN TE REST

Ankaferd is a tra di ti o nal folk lo ric me di ci nal plant
ex tract that has be en de ve lo ped by HC Fı rat.
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