


and bactericidal action of its high concentratiofis of various sac

charides, Prica (6), Dold (7), and later Plachy (8) found the
antibacterial svbstance (called "inhibin®") to be thermolabile,
dialyzable , and vhotolabile, and indigcated that the formic and

malic acids occurring in honey were not responsible for th;a bac-

- tericidal sctivity, Chauvin (9) end Chauvin and lavie (10) have
prapared extracts of nollens which showed antibiotic activ:@ty. This
factor may be responsible for the effect observed in honey.

Marata et al. (11) have observed honey to stimilate biocs
production in yeast. Dingemanse (12) noted in honey the presence
of a volatile compound which had sn estrogenic action. Serono end
Montezemolo (13) found honey to contain ":.;béut 22 wits/gram of a
substance vhich produced estrus in rats, Oliver (1) noted a stimu-
lating effact of honey en the rooting of vine cuttings. Treccani
(15) found both the percentage of rooting and vigor of growth of
vine cuttings to be increased by treatment with 10 P.Pefl, alpha-
naphthalensacetic acid in 107 honsy solutiony however, he attributed
thie effect to the sugar content rather than to the rressnce of any
hormones,

A poszible important nutritional effect of honey is the stimue
- lation of the growth of rats due to the probable presence t;f certain
factors (16), Since honey has been reported to give good results
in infant feeding even to the point of stimmlating growth, this
growth promoting eifect may be important.

These literature reports show clearly that honey has 2 mumber
of bic)logical effects, How important these effects are for human
dietaries or for commercial application is not knomn.
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Objective: To determine the blological activities of honery" and the effect

of processing, color and source upon these activities,

Procedures: Thae biolog?.cal effects of tﬁnoney that wi?.l be studied are
(1) ant';i-bacterial, (2) estrogenic, (3) rooting, (L) accessory yeast
growth, (5) accessory rab growth and (6) guinea pig anti-stiffness,
The effects of processing, color and sowrce of honsy upon these pro-

rerties will be ascertained, _
The types of honey studied will include alfalfa, citrus, neg-

quite, sage, wild buckwheat, sweet clover and cotton, These types
~of hor}ey vary in color from very light for cotton to .dark for meg-
quite, Both comb and processed honles will be ocbtained for the wost
part through the Superior Honey Coﬁpw of Phoenix and Los Angeles. -
In this way the same honey can be tested before and after processing.
The murber of honey sax.nples tested from each source will depend.
upon the test. For example, for tests with animals one sample ofv
each type of comb honey will be used, If some but not all of the
samples ars found to contain rogitive amounts of the test substances;
two samples of each type will be run. If all or nome of the sources
give nogitive tests, no additional samples will be run, The effect
of processing will be studied only if apprecisble amounts of a facter
is fowmd in comb honey,
The following rrocedures will be used to determine the various
biologieal effectss
1, For the anti-bacterisl effect the modified Pad Plate Assay
of Grady and Williams (17) will be used, Test organiems employed

will include Bacillus cereus 75, Sarcena lutea, Baeillus subtilus,
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MWerococcus flavue and others, Each honey wlll be tested at concenw

trations of 1%, 10%, 20%, LOZ and 100%, To eliminate the possibility
that any antibacterial effect found is due to the carbohydrate in

the honey a control coﬁnioseél,, of 16,74 water, 32.3% glucose, 39.3%
fructose and 8% maltose will be used,

24 For the determingtion of estrogenic effect, ovariectomized
rats preparsd and handled agv directed in "Remington's Praétice of
‘Pharmacy” (18) will be used, Since estrogsn;c substances are quite
widely distributed in natural food stuffs, the rats will be fed a
basal diet c’omposec} of casein 18, cornstarch 62,2, cornstarch-
vitamin mixtwre 10, salts 1.0, Dl~methionine 0,6, DI~tryptophan 0.2,
and Vesson ol 5.0, The cornstarch-vitamin mixture will contain
per 100 g. of.glixture the following:s thimmin S0 ng., riboflavin 50 mg.,
niacin 100 mg., caleium pantothenate 200 mg., pyridoxine 1.0 mg,,
folic acid 3,0 mg., Byp 0.2 mg., inosital 1000 mg., and cheline 15,000 mg,
Also the rats will be given weekly by dronper 2 drops of fortified
Heliver oil diluted with corn oil to give L0O I.u, vitamin 4, i I.u,
vitamin D, 0,0k e’ 2.methylel, L-naphthoquinone and .0 mg. alpha-
tocopherol, |

For the tests 30% of the starch in the basal dlet will be replaced
by 30% of the h;may being tested, Six to 10 ovariectomized rats will
‘be used for each test,. For a positive comtrol 2 to 3 micrograms of
U.5.P. Reference Standard of estrone will be injected submaﬁeously;

In this asgay no attempt will be made 1'.9 evaluate precisely the
relative quantities of estrogenic substances, but rather an estimation
of these substances will be made to éouﬁrn their presence or absence
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3. For the determination of rooting effect the procedure of
Oliver {1l) will be foilmd. Twenty chryaanthem:mx or other suitable
cubbings will be placed in solubtions containing 5, 10, 20, or 50%
honey, For a negative control the same concentration of the sugar
solubions described in paragraph 1 will be used, For the positive
control a solf.u‘f:.ion containing 20 p.p.m, of naphthalengascetic acid
| will be vweed, The estimation will 'bé based on the percentage of
cuttinga rooted in a given time,
| b, TFor "yeast growth effect" the growth assay developed for
biotin by Hertz (19) will be followed, In this procedure the amount
of growth of Saccharomvess cerevisiae is used to determine the ameunt
of "yeast growth effect." The growth of the yeast is ugually measured

turbidimetrically,

The bazal media that will be used is that of Herts and is com=
rosed of sucrose 34 g., (NH))sS0), 5 gep KH2POY 3.k go, !IgSOh 0,45 g,
, G&Clp Del5 g., Di-aspartic scid 170 mg., mineral mixture of Snell (20)

18 mg. equivalent, inositol 9 mg., 103 biotin-free casein hydrolysate
1 gm. equim@?nb » thiamine 1 mg., pyridoxine 1 mg, s caleium pantow
thenate 5 mga s and distilled water to make 1 liter,

In bhefasts 5 nl, of media will be placed in the colorimeter

tubes and 5 ml. of solution containing various concentrations of

honey add«ade The tubes will be inoculated n'ith Saccharomyces cervisiae, cmisiae
incubated at 37°C., without pluge for 18-22 hours and the amount of
turbidily measuwrsd with an Evelyn colorimeter. Standard tubes COn=
taining graded lsvels of biotin will also be run in order to afford

a means of estimating the approximste smount of Tyeash growth effect,
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The sugar nzix!:,m'e described in paragraph 1 will be used for negative
control tub_es.

5« TFor accessory rat growth factors the method developed at
the Arizona Txperiment Station will be employed, The experimental .
animals'used will be male weanling rats bi' the Sprague Dawley strain,
30-10 go in weight. The basal ration will be similar to the rabion
described in paragraph 2, In ttlle test diets the starch will be
replaced by equivalent amounts of sucrose, Ten rats will be used
on each test and they will be kept on the experimemtal diets L to
6 weeks, They will be fed 2d 1ibitum and feed consumption records
w:lll be kept, Gain in weight will be used to determine the nresence
.of growth factors, Signiricance of results will be determined by
the "i" test. The carcasses will be analyzed for fat and protein
to determine the nature of any weight gain,

6, Tor study of the gﬁinea pig anbi-»sbi.ffness factor the bassl
diet developed by Christensen et al, (21) will be employed, This is
comprised of ground wheat 20 1b, s whole yellovr corn 15 1b,, feedirg
oat meal 5 1be, fish meal 10 1b,, bone meal 1 1b., limestone 1 Ib.,
NaCL 0 25 1b,, delstercl 0,125 1b,, and asccrbic acid 12 g, In
addition each animal will receive orally 20 mg. of ascorbic acid
three timea per week,

‘Eleven to 12 weeks old guinea pigs (350-400 g.) will be fed the
basal diet until they develop dafinite symptoms of wrist stiffness,
The degree of stiffness will be determined by the mamual procedure
of van Vagtendouk and Walzen (22), In this procédure the foreleg
of the animal is extended posteriorly along the body wall, supported

from below by the operator's fingers and h‘eid rigid by downward
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pressure on the olecranon process with the operator's thurb, By ]

use of the other hand the paw is flexed m&ard by gentle pressure,

Ratings of 1 to l, for severity of the symptoms are used in this
mothod, One is very sevém and 1 is normal, |

Threa-plus animals will be used in the tests. (Paw vends with
some difficulty to approximately 60° angle, In normal animal 900
bend is accomplished easily,) Twembyefive ml, of S03 honey solutlons
wlill be administered to each pig by stomach tube for 5 consecutivé
deys, The test will be ebnsidere_d nositive if the symptoms are
alleﬂri.ated-'. Six pigs will be used for each honey tested, A solution
of sucrose, containing the same percentage of sugar as the honey sol-
ution will be used for a negative control, For a positive control
S micrograms of ergostanyl acetate will be administered daily,

Since Christensen et al, (21) have found that this assay pro-
cedure is not suitable for quantitative analytical purpose, only
qualitative tests will be made o determine whether or not honey
contains appreciable amounts of the factor,
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Persomnel: A, R, Kemmerer, v, F, MeCaughey, one Post-doctoral fellowship,
Biographiecal sketchaé:

Xemmerer, A, R, ‘Born Wovember 26, 190l, Beloit, Wisconsin, B, Sas
Beloit College, 1928; M, S, in biochemistry, University of Wisconsin,
1930; Ph,D. in biochemistry, University of Wisconsing, 1932, Research
Fellow, 1, Wisconsin, 192§-32; Research Asglstant, U, Wisconsin, 1932-3hs
Assistant Chemist, and Chemist, Texas Agricultural Experiment Station,
193h-45, Head, Department  Agricultural Biochemistry, and Professer of
Biochemistry and Nutrition, University of Arizona, 1945 to present date,
¥ajor fields of research: minor inorganic elements in nutrition, 1928
1932 fab research, 1932.3h; vitamin research, 193L-h%; protein and
vitamin research 1945 to present. Technical publications: 80,

- Membership in professionsl societies: American Institute of Nubtrition,
Society of Experimental Biology and Usdlcine, American Chemical Society,
Biochemical Secisty of Indig, Amerdcan %ssociation for ‘dvancement of
Selence, Sigma Xi, Phi Lambda Upeilon, Phi Sigma, Phi Kappa Fhi,

McCaughey, W; F, Born October 1, 1921, €hicago, T1linois, B.S. Purdue
Univérsity, 19423 M.S. in biochemistry, Northwestern University, 19,8;
Ph.D; in agricultural chemistry, University of Arizona, 1951. U, S,
Army, 1943-46, Richard Hudnut Fellow in Agricultural Chemistry,
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1947-449; Research Assistant in Agricultural Biochemistry, U. of
Arizona, 1951-85: Assistant Agr. Biochemist, Arizona Exp. Station
(1955 to date), and Assistant Professor of Agr. Biochemistry,

U, of Arizona, at rresent, Technical publications: 2, Ilember~
ship in profesgional societies: American Chemicel Society, American
Association for Advancement of Science, Sigma X1, Amerdican Associa-
tion of University Professors, Phi Lambda Upsilon.

Probable durat_ion: 2 yeors

Budget: (Two years)
Salary--posh-doctoral fellowship $10,800
Retirement (53%) 59k
Labor (care of animals, equipment, etc,) 1,000
Experimental animals : Loo
‘Feed 75

Glassware

Chemicals, etec, 400
Travel ' _____gqg
313,719

Overhead (15%) __Z_,__QS“Q
Orapd total—=2 years 815,777

Annual budge;t. | $ 7,889

Approval:

Head, Department of Agricultural DiOCHemistry
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