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OBJECTIVES OF '1'HE PElU'OD

1. Dur1Dg th1e t:Lrst period. 'lIOn was started on the bactericidal eftect

of tl1e various hoDe;vII.

2. A at1X\r was made of the baoter1c1da1 etfect ot the pollen suspellded

in raw honey.

). AD e.t1mat1oD of the :relative butter oapac1Uea of the boraeJe wu

ca1"'l"ied out.

4. The influence otthe pHot hoDeJ'upon tahibit10n of bacter:Lal Il"Ovth

was studied.

IXPERIraf'AL MrJ.'HO'OS

The··bacteria1 1Db1b1t1Dg etteot :1D hOney·.·•• ·studied bT meaDSof the·

Pad-Plate method ot ltohlel" and Bl'Oquist .(1). !he. procedure was JIIJCl1t1e(l

bT use ot·&·ditterent ueq media tor ~ca,~UI! J!lIbt1lUEI and .• groopooe.
~VWJ. In addition to these organ1smsBaCUlus cereus and.S~~'+ lJ!e

",...
were employed! Stock cultures 1fttri3 mainta.iDedpenaseq seed aprl, aD4

transterred /n"er'y two weeks! !he broth madilD COD81B~d ot 3% B~B~L'l

TI7Pt1case SoTBroth. The cultUNS ot I_ cerel¥l and!~ !!,!1rt4J.- WZ'8 u-
cubated at ,.,0 0, WUe S. lutea ucl M. tla'\'U8 ,.... 1Dcubate4 at ,..,. o..... ..• .•... .
Dif«,IBra1D HeU't Intuaicm was \Wedas the usq aed1_ tor I_ cere. and

1_ subtUW!. PeDusq 8M4 apr was U8t:tdas the usq madium te!~lee
IIIIiI *
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and!~ fl8VU!2... Recent:q, it was found that Penasaa,y seed agar can be

used as the assay mediumfor all tour bacteria.

All. honeys were tested in the raw state at concentrations of 1, 10.

20, 40, and l()()%o The control sugar solution contained 32%glucose, 39%

fructose, 8% maltose, 2% raffinose, 2% sucrose, and 11% watere
To d.etermine thel 1nbibiting effect contributed by the sUBpsnded pol-

len, dU'ferent hone:rs were treated as tollows: cotton honey llV'as dilut.ed

to 40% with wate~ and centt!ifuged at 17,000 rpm for ':;0 mine; 40% cotton

honey was filtered through a Seit.z filter; and undiluted sweet clover

hODe)" was filtered through a sintered glass funnelo Also.• 2,$ ml., o.f 100%

cotton honey was dia.11'zedin a cellulose membraneagainst an equal volume

of watero Each of the result1ng solutions was comparedwith a similar

d1lution of untreated boney by the Pad-Plate methode

It was of interest to determine the relative buffer capacity o£ hODeY,
siDee a solution strong,q buffered to an acid pH above the optimumpH of

the organism would inhibit its grarrthfl The capacity of the buffer system

in honey was determined in 6 ml.", of a 1:1 dilution of' honey» buffered con=

tro1 sugar solution and non..ouffered control sugar solution by titration

with 0004 N NaQH'" The results are expressed as the mlo of' 0004 ill NaOHre=- .."
quirea to bring the solution to lfi 1. divided. bY'the total ch.ange in pHo

The buffered control sugar solution. pH306~was composedof 13065 mlo of

001! citric aCid" 6ob4 lAlla of 001! Na2HP0,4,and the sugars in the per .•..

centages stated above.,
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The contribution of Jfi to ithe inb1b1t1ng effect of a. given honey..wu

determined b.r comparison of the :lnhiblt.iDD caused b,y ccmtrol sugar at

pH 6.3 and 4.2, buffered control sugar at ~ 7.0 and 3.6, and honq at

pH 4.1. (pH of the honeY'in natural state) and pH 7.3.

RESULTS AOOOr1PLISBED

~j1b!1oter1aJ.Effect of J:Io!!!l

The 1nh1blt1ng etfoct of the var:1.oua honeys as determ1Ded by the Pad-

Plate procedure 18 ehcnm 1n fable Ie
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NOTEt .•.de.f:h:d.te 1nhibit1on
•• no inhibition
S aUght 1nb1b1:ticm

This chart 1l'Id1cates that all the bcmeya at the lOQC level aDd •••

Ai; 'the. 1_ J.Am51 cta'D8e4 1Db:1.b1t1on or K. :f"1.a'V't18 and 8.. lutes.. SWeet c1.o'Ver
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and cotton hoRe7abGwedthe greatest 1DMb1tlng effect. '1'becontrol s'Upr

solutJ.on showedve'l!3' s11gbt :lrJh1b1tion of all four bacteria. fhe results

show t-bat some hOIley8 do coDtdn aD :Ln!db1t1ng factor. All te8t8 'tf8ft run

in triplicate.

Inh1b1t.1ng Effect ot PolleD

In order to studT the CODtr1but1on of suspendedpolleD to tbe 1Db1b-

1ting effect ot the various honeys, a considerable portion of the polleD

was removed by oemtr1.fug1ng or fUter.5.Dg. '!'he :1.rJh1bltiDg etten ot the

oJ.ari.fied honq was comparedwith that of' the UDtreated he.,. by the Pad-

Plate met.b.od.,Inone ~ oottoD honq was ~ for 24 hours

and the inhibiting effect of the diaJ.ysate was comparedwith that of the

d1aJ.;rB1s bag contents aDd with the oftglna1·hOney·p.r:J.or to~. !he

results are show ira Table II. 1_ .•!.....=....;ea•••••• URd as tb8 teat orgarda.

Table II. ComparativeBactericidal Effects
of UDtreated HODey and CJ.arU'1ec1 or ~8d Hor.Ie7

_ a •• r

D1ameter ot :tDbjblt!Dg 1tt.q

Replicatea !....age
_Ill ill.

S•. ., -.. m• -.
Cotton honq. 40% 9.1 8,,8 8.9 8.6 8.8
CottoD hone)"". centr:lf'uged, 4QC 8.4 8.1 8~O 8;1 8,,2
Cotton hone;r. 4(7.$ 8.,6 8.,6 8.9 8•.8
Cottonhonq. filtered1• hac 0 0 0 03
Sweet Clever honq. l()()% 11.,6 16.0 18.1 15.2
SWeet Glover honey.t. £ll'tel"ed2• 100% 1O~6 12~6 1.3.2 12~1
Cotton honey, ~ed 8",8 8.1 8•.1 8.3
~te of Cott.cm 1'1tme.1 8~O 1.,6 7•.9 7.8
Cotton honey, 100% 10.9 16•.1 14.0 13;1
~ ••t " 'lQrm'iQ: ~ ttl .• trI

!seitz filter
2sintErl"ed glass i'Ul'JDel, medium.porosity
3Somaslig.ut inhibition



Whencotton honq was diluted to 40% with water and centrifuged to

l"'emove the suspended pollen, the :lnh1bit1on of §.. lutea was decreased as

shownwith four repl:.tcateso No pollen was found 1D the centr1:tuged solu-

tion men checked under a m.ic1"Oscopeo

Filt.er:.tng a 40% solution of cotton honey throUSh a Seitz filter re-

duced. the inhibition almost to zem. Also, the 1nh1bition ot S•• lutu bT-
sweet olover honey was lowered by .filtering through a sintered glass f'unnelo

The ~g exper1m.aDtshown 1D fable II 1nd1cates that the 1nb1b-

1t1ng factor is d1.aJ\faableo This cont1ms 1:i1e results reported by Pr:t.ca

(2), Dold (,3), and Plaolv (4). Since the fUteriDg experiments 1Dd1oate

that the inhibiting factor :1.sassociated "lith the pollen, it .~ be COD-

cluded that the 1nhib1ting factor:is wry loose1T llDked to the pollen.

!!te.9ae~~of tbe Butter !l!tem in HOW
The capacity ot the bufter qstem was detemiDe.d as prerioU8l7 de-

scribed" The results lvsre aa follows.,

J!! it~v5:
Control sugar 405 0.10
Buffered control sugar 306 1'1);7
Cotton honq 398 1.21
Sl-rost Clover bcnq 3.9 .41

The buffer capacities ot the two honeys tested showed considerable

-rm.'"'.1atiorlo HOVIi1Rr~ aocordW.g to t.t...• rem1lts in Table III the buffered

e~ contl"ol had a capacitY' sufficiently great so that its pHwas main-

ta.:i.ned even in oontacrt tdth the well-but"i'ered mediumo



!!!eot of J!! 013 In~~~:tiOnT

With §.. !...U\!! as the test organism tor the Pad...•Plate test, buftet"ed

.and non.•..buffered control sugar solutions llere cOmpared to eHaat olover

honey to determine the contribution ot pH to the inhibiting effect.

Table III. Eff.ect ot iiI on Baoterial Inh1b1t1cm

•• JJ
n _

r. •__ aNI' •
Diameter of Inhibition RiDge

Replicates

C011trol sugar

Control sugar

Buf'.tered control aug!U'"

Buffered control sugar

Sweet Clover, 60%

St'fset Olover, 8QC

Sweet. Clover,-lOO%

o
o
o
1.$6

o

o
o

1.4S
1.29
O~98
1.32

m.';;
o
o
o
1~6

.. .-- -
<the on1)" coD'Wol sugar sol.utloD wb1ch caused 1nb1b1tion vas the one

butfered to ptt 3.6" Therefore, 1D thiD case the acid pH caused det:h11te

inhibit.1cn. The 100%sweet clover houq had almost the same inhibiting

power as the conwol sugar buffered to Jil 3.6jl but the buttered control

had a 3ti..oonpr buttering 818tfm1 th!m the houey.. Alao. the 80%sweet.

clover honey at pH 1.3 had almost the ea..., inh1'blt~g efrect as it. did

L-it pHhfil~indica.ting that the acidity ot honey was not responsible tor

the inh:l.b:i.tionof baet~rlal growth.
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1. The ant:l.'bacter:l.al exper1nlent w.U1 be !'8peated with heat treated honey

te dat.er'lIline limet..her the inh:tM.t'.:ngeffeot is ooa:t .••.labUe.

2.. 1vorkw1.11 be started on the yeast growth effecto
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