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T1.tle: The-biological evaluation at honey.--_...

•rustification: 'Beesare used menslve11' in the United Sta'bes for
m-~'~ ••••• ~••

polllnation of' farm crops. It is well recognized that this practice

produces :tncreased ~elds J and or consequence more and m~e bee col-

onies will be needed. Thus hona;r will evenhual1Jr become more of. a

StU'plus product than it is present~. Research will give increased.

knmrledge .of its nuf:,ritional value and its etfects in biological

processes. This shouJ.d lead to greater consumption and be't;ter pricss
- - ..

~ous Work and Present; Status: The main conatltuents of han"" according.. _......... ..
to l'Jhite alJd ~er (1) OD the' average consiat of moisture 16.72%~

glucose 3202~.,rructose 39~28%Jsucrose 1,6~J maltose 1~~ arid
higber sugars 1~02%. The main biochemical etfect ot these sugars

is to .furnish energyQ, However, some of the higher sugars may~

other biochemical ertects which have not as yet been establishedo

Honey also contains in a-ppreciable amou.r:Jbs soma of the B-complex

rltam1fW,tv1tamin Jr" trace minerals (2) and acetyl choline (3).

HanOI'has been reported to m"oduce certain biochemical effects I>

Churc:'h (4' found it contained the tmb:t-Btitfnes8 tactor for guinea

pigSfl> The syndrome produced by' ~eticienC7 of this fact.or close~

appro:d..mates arthritis in humans. ADant:S.-bacter1al action or honG)"

has been rOl"O'l"hed by ~la1.18 wCI"kers: lfe1er and Freitag C!»

postulated that; the e.f':fect or honq was due t.o bacteriostatic mild



.•.

a.nd bactericida.l action of its high concentratiofis of val4ious sac-. .
charides. Pl'ica (6), Dold (7), and later Plac'h;r (8) found the

anti.ba.cterial substance (called Itinhibin") to be thermolabile"

dialyzable, and photolab1le, and 1ndipated that the formic aDd

malie acids occurring in honeY'were not responsible tor th\~ bac-

tericidal activity-I) Chauvin (9) and Chauvin and Lavis (10) h~e

pr(!'(:lared extracts of pollens which showed antibiotic act! v:~t3". This

factor may be responsible for the e.f'fect obs81"'18din honer 4»

1farata !!.!!. (11) have observed honey to st~te bios

production :in :;yeast0 D1ngemanse (12) noted in hODeT the presence

of a volatile compound 'Whichbad an estrogenic action. Serono end

lfonts21emolo (13) £ound honq to contain. about 22 units/gram of a

substancswhich y;xroducedestrus in rats.. Oliver (14) ,noted a Stimu-

latlDg effect of honey on the rooting of Vine cuttings 0 'l'reccani

(1,) found both the percentage of rooting and vigor of grmri;h of

vine cut't.inge to be increased by treatment with 10 p.p.me alpba-

naphthalenaacetlc acid in 1~ hona,. solution; hOW'eve1'"" he attributed

this eff~ct to the sugar content rather than to the presence ot arq
hormones 0

;,-

A posl!;lble importiarm n~ritional ef':fect or honey 1s the st~

111tio1'1n£ the growth o£ rats due to the pr.obable presence of certain

factors (1.6). Since hou.e:r bas been renorted to give good results

in 1nf'~ feeding even to the poittt; of ~1mnlatlng growth .• this

growth promoting elYect DO" be importanto

These literature. raport;s show clearJ.;r that bone,. has a m:tmber

of biological etf'acts.. HOW' important these e£f'ects are fctr' htmaan

dietaries or far ~omm.ercialapplication 1s not memo



~jeE.:{;ive: To de'fiermtna the biological activities of hone~ and the effect

of processing,. color and source upon these activities.

Procedures: Tha biological effects or honey that will be si;udi{!d are. . .
(1) ant1-bacter~tal.t (2) estrogenic, (3) rooting, (4)accesl'3ory yeast.
~rowth, (5) accessory rat growth and (6) guinea pig anti ..•.stiffnerm"

The etfects of processing, color and source of" honey' upon these pro-

"ert1es 'lldll be ascertainedo

The types of' honey' studied will include alf'alta~ Citrus, mes-
" .

quite, sagej w.lId buckwheat, sweet clover and cotton. These types

or honey vary in color from Vf1r7 l1ght faJ:' cotton to dark tor mes-

quite e Bal;h comb and processed hordes will be obtained for the most

l'art t~ough the Superior Roney'CompaDTof Phoenix and Los ADgelesQ

In this wa;r the sas honq can be tested betore and after procesling a.'

The ttamber of honer samples tested from each scmrce will depend. .
upon the teste Fer example, 1'or tes~s wlth animals OI1e sample of

each t~e of combhonq rill be used.. If' some but not all of the

samples are found to contain nosit1ve amounts or the test substances»

two srouples'of each t7Pe will be run. If all or none of the sources

gift nositive tests, no add1ti.011a1 samples will be runo The etfect

of nrocessing will be ~tudied onl.7 it appreoiable amOUDts of a .factor

1$ tctmd 1n combhonq 0

'!'hefoUadqJ procedures will be used to determine the vanoUB

biolo~cal ettects:

1e For the anti ....bacterial errect ~hctmod1tied Pad Plate Assq

of Grad.:r and 1'1111i~(17) will. be usedo Teat. organisms empl.o1ed

will include BacillUs cereus II'S, SarceJ¥l luteal Bacillus ~Uus,



MiC'l'OCOCCUS:tlavus and others 0 Each honey will be tested at eencen-
•••• 1; ilL. • fa -

trations of 1%, 10%, 20%, 40% and loot. To eliminate the possibility

that e:ny'antiba.cterlal etfect found is due to the carbo1qdrate in

the honey II control comnose4l.of'16.7% wate:r, 32.3% glucoee,lt 39.3%

f'.ructose and 8;( maltose will be usedo

2$ For the determination or estrogenic etfect, oT&riecrliomized

rats prepared and handled as directed in nUemington'o Practice of

·'Pharm..'lCY" (is) will be used. Since estrogen.:.csubstances are quite

wide:q dis'l;ributed 11inatural food stufis, the rats will be fed a
. .

basal diet Cbmpos~ or casein,lS, cornstarch 6~.2, cornstarch-

vitamin 11Iixture ¥'~salts 4.0, DL-methionine 0••6" DL-tr,yptophan 0.2,

and Wesson o~l ,.0. Thecornstarch-vitamin m:!.xt'UJ'ewill contain

per 100 g. or mixture the tonmrJJJg: thlantLn So ~., riboi'lavin 50 IDge,f.- '.

niacin 100 mg., calcium panhothenate 200 JDgo, p)'r'idox1ne 100 ~Oll
.'-. "

1"011.0 acid 2pO mg., B:t2 0,..2 m~h, inosital1000 JIg., aucl chol1ne 1,,,000 l7lgo.

Also the r!dis will be given week17 by' dropper 2 drops of fortified

HaUver o~l di1ute~ with eeen 011 to glve 400 reu., vitamin A, 4 I.u"

vitamin D, 0.04 mg: 2~bT1-lj h-napb.thoqu1none and 40:0~'. alpha-

tocopherol a. .

Far ~he tests 30%of the st~rch in thebaaal diet w1ll. be replaced
.'

by 30% or the honey being testedq Six to 10 ovariectomized rats will

. be used tar each test.~,. For a 1'081tl'9'8 control 2 to :3 micrograms ~

U~S.P. RefereDce Standard or estrone w:Ul be injected aubcutaneouslT,

dallj-.

In this assay no attempt win be made to evaluate pl'ec:"use11'the

relat1ve qnant,itiss of' estrogenic substances, but ~ather an estimation

ot these substances will be madeto ooDf1rJa the:i:r presence or absence



.in a~honey$

3. For the determination of rooting effect the procedure of

Oliver (:UJ) will be followed. l'wenty chrysanthemumor other suitable

cuttings will be placed in solutions containing ;, 10, 20, or 50%

honey, For::i negat.ive contl"ol the sa.meconcent~ation Df the sugar

solutiol1s descr:ri.bed in paragraph 1 ~:t; be used, For the positb'e

control a solution containing 20 p.p ••m. of naphthaleneacet:tc acid

posed o~ suc:?se34 gOJ (NH4)26~ S g.».~2P04 3Q~ 1o,19S~ 0.4S gOI

CaC12.004$ g., Dt..-aspart1c acid ~70 mg.... mineral, mixture of Snell (ZO)
, . .
18 ~Q equivalent, inositol 9 ~~, 10%biotin-.fi'ee casein b,ydrolysate

1 gm.• equiwlem., thiamine 1 mg., pyridoxine 1 mg~.t calcium pan;t;o-., .
thenate 5 mg"', and cl1~111edwater to make 1 liter .•

In the tests 5 ml.. of media will. be placed in the colorimeter
. -

tubes and 5 111.. of solution conf;a1n:i.ng various concentrations or. .

honey added. lbe 'fiubes wiU be inoc~ated nth Sa~!.s cervisi~

incubated at 3700.. without plugs lor 18~2 hours and tlle amount of

ttlrbidit,. measured with an Ev'elyn eolad,metere Standard tubes con-

taird.ng graded levels of biotin will also be run in order to af'fcrd

a means of est1mat1ng the approximate amount of ft'Jl"Gast grmrth effect 0n



-6-

The sugar mixture described in 'Paragraph 1 will be used for negati ve

control tubas"

,. For accessory rat growth factors the method developed at

the ~:rizona Experiment Station l'till be employed., The experimental

animals used will bamale T'man1ingrats of the Sprague Dmrley strain,. .
3N~O g. in vreigh'!;o The .basal rnt.ion will be similar to "'"heration

described in paragraph 2II In the test di:,ts the starch will be

Tej"laced by eqt.uvalem amounts of suorosa, ~n rats will be used

on each test and they- will be kept on the experimerrlial diets 4 to.
6 weekso They mIl be fed ad libitum and feed consumptionrecords----
will be kept II Gain in weight will be used to determine th~·nresenc::e

of growth factor-ao SigD1ricance of results will be determined by

the "t" test 0 The carcasses will be ana~ed for fat and protein

to det$1~ne the nature or arrr weight gain.

6. For stuct:r of the guinea pig anti-stiffness factor the basal

diet dewlopeli by' Christensen at ale (21) will be emplcqed" 1b1.s is.....-.- .
c01'IIiQ"isedof gI"oundWheat20 Ib••, 'Whole'yenOW CorD IS lb., feeding... .. . . .
()a£'mea15 lb., £1s11·.al 10 lb•• bone meal 1 lbo, limestone 1 lb.,

" '.. ••• <If

NaCl0.2, lb., de1sterol 0.125 is., and ascorb;c acid 12 g. In

addition ea.ch animal.will reoeive o~ 20 mg. of ascorbic acid

three times per 'lreek .•.

Eleven to 12 weeks old guinea pigs (350-400g.) will be fed the

basal diet until they' develop d.-inite Symptomsof wrist st1.f.fness ••

Thedegree of stiffness will be determined by- the manual procedure

or VanWagi;endonk and Wuhen {22'~ In this procedure the foreleg

of the a~l is mended posteriorq along ~he body' wall, supported

:frombelow by the operator's fingers and held rigid b;y dcmmrard



pressure on the olecranon process with the operator's thumb,. By

use of the other hand the paw is mexed upward by gentle pressure.~ . . -
Ratings o:t 1 'ho h for severity of the symptoms are used in this. . .
method~ One is very severe and 4 is normal.

'Ihree...nlus animals will be used in the tests. (Paw bends 'With. . .
some difficult,.. t,o appro~tely 600 angle.o ~n normal nnim.!l1900 .

bend is accomplished ea811·70) Twermy-five ml" or SO% honey solutiorw

will. be administered to each pig by stomach tuba tor 5 consecutive

dap. '!heteet will be considered positive if the symptoms are

alleviated. Six pigs will be used tor each honey tested. ~ solution

or sucrose, containing the same percentage o£ sugar 88 the honey sol•.•

ution will be used tor a negative control. For a positive control

, micrograms of ergostaXV'l acetate will be administered ia1l;r 0

Since Christensen.2.!!. (21) have found that this assay- T"!'O-

cedure is not suitable for quantitative ana:qtical purpose. on1;y

qualitat1.ve 'hests will be made to dete:rmin~ whether or not honey

contains appreciable amDU1thsof the tactwlIl
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1930; 'Ph•.D.• in biochemistrt1'; University of Wisconsin, 19.32.. Research
Fellow, tT$Wi$COl1Sinll192~=32J ,Research a.sslstant. IT••Wisconsin, i932-34;
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vitwi'dn research 1945 to ·present.. Technical pUblications: 80,. .
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Probable duration: 2 yom-I!
•.••• _ . t

~~dget: (TwoY'EHlr~'

Salar,'--pog~-doctoral fellowship
Retirement (51;%)

Labor (care ot animals, equipment, etc.)

Experimental animals
Feed

Glassware

1,000

400

7r;

250
400

200..
Chem1cals, etc.

Travel
Total ~J3,7l9

___~058

$15,771

$ 1,889

Overhead (1$%).,~. . .;~

GI'G total-2 years

Armual budg~t
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