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SUBJECT: Progress Report No.3-Evaluation ot Hone,. for Selected Biological,
Properties. Contract Noo 12-14';'lOO-2~96(73).
Period Covered: MaT12, 1959, to November 12, 1959.

OBJECTIVES OF TIm PERIOD

1. During this period the yeast growth factor in citrus and clover hone,. was

studied.

2. Prellm:f.nar.r studies were carried out todeterm1ne' conditions for the rootmg

experiment •

.3. The rat growth stuctrwas planned.

The yeast growth property of honey was studied by means of the Hertiz assq

me.thad for biotin (1). two modifications were used: first. the samples were
osterilized by heating at 100 C. for ~ min. a·t; atmospheric pressure, and ster1le

conditions were maintained throughout the testJ second, inoculation of the sample

was made quantitative by add.1.ng two drops of yeast suspension (0.003 mg) from a

No. 2$ hypodermic needle. AU samples ot diluted honey were filtered through a

mic:ro-pore filter to produce a clear sample. All turbidit,. readings were made

on a colorimeter at 660 mp. and recorded as percent transmission.

In determining the optimum conditions for study of the root growth effect

of honey chrysanthemum cuttings were at first allowed to stand for 1" 2, 4, or
6 hours in the test solution and. were then planted in the sterilized perlite1•

The honeyso1ut1ons were ma.d.e up in water to S, 10, 20, and 5~ (v/v) of hone~YJ

a positive control of 20 p.p.m. ot alpba-naphthalene-a.cet1c acid and a negative

control of 50% sugar solu1iion were applied to cutt:f.ngs in the same manner. The

time of exposure of cuttings to the test solution was based on Oliver~S work (2).

1 Minera.l of iron and carbon



Due to unexpec:t,eddemandsof. other projects on avaUable an1ma1house space,

it was not possible to commencethe st'UdT ot the rat growth factor as intended

for this period. H~er, this studV'will be initiated sho~, hence the basal

diet and several ot the honey diets have been prepared as follows I basal d..'tet

composedof' casein 16%, cornstarch' 62.2%, cornstarch. vitamin mixture lo,t~salts
4.0%, DL-methionine 0.6%, DL-tryptophane 0.2%, and refined cottonseed oU S%.
The cornstarch-vitamin mixture contained the followin~ substances in 100 g. of

mixture: thiamine So mg., riboflavin $0 mg., niacin 100 mg.,caJ.c1um.pa.ntothen-

ate 200 mg., pyridoxine 1.0 mg., folic acid 2.0 mg., vitamin BJ.2 0.2 mg., ino-

sitol 1 g., and choline 15 g. Week11'administration by' dropper of 2 drops ot

fortified HaUver oU dUuted with corn aU to give 400 I.u. vitamin A.•4 I.u.
v-ltamin D,. and 0.04 mg. of 2-methyl-l,4-naphthoquinone and 4.0 mg. of alpha.ckA ~4.--
tocopherol. In the test d1ets30% of the ..ee_lta~ nap'" d ",Mil honey

~; c~O% ot the comstarchwas replaced with a mixture of 63%
4
sucrose and 17%water to give :i.socalor1c diets. Because or space l1m1tations

in the animal house we will repeat the rollotdng experiment at a later date.

Groups of ten rats wUl be fed the test diets containing one ot tour honeys,.

raw or heat-treated, or sucrose as control. Feeding will beS libitum" At

the end of tour l-Tecks the carcasses will be analyzed for fat and protein to

determine the nature of any weight gain.

RF..5UL'rS AGOO1-1P.LISHED

Variable results ware obtained with the Hertz biotin assq technique.

Init:t.al exper.1.ments·ind:tcated biotin contamina:b:1.onin one or more ot the med..'tum

constituents. GOl1s:i.derablevlOrk showedcalcium pantothenate to be the source of

contamination. As shown:tn Table I conSiderable variation was obtained in the

standard biotin curves, depending on incubation time and other indetermina.te



factors, which shows the need tor setting up a series of standard biotin concen~

trations with each test carried out. Also i:ncl'Qdedin Table I are the resuJ.ts

of adding a series ot sugar solutions (synthetic honeY')ot mcreasing concentra- '

tlon to tubes at yeast mediumcOntaining no biotin.

Table I. Yeast Growth Values in Presence ot,Biotin or Sucrose

:= :
Run I Run II

'J'trin$.-. i" 'l'rizis- . .
% % Trans-

Biot1n$ mpg. mission B5.Qtm. mpg. mission Sugar ,mission

0 98 0 99 1 9b.S
0.1 78 0.1 82.S 10 92

002 63 0.2 68 20 92.5
0.3 57 0.3 63.5 bo 91

ol'b 51 0.4 61 eo 92

0.5 1i4.5 o.s 55
, 0.6 43.5

0.7 bl
0.8 39

0.9 36!S

Note: sugs; solutions dete:r'1l1inedsimultaneous4r with Rtm III,!!

Addition or sagar to the biotin ..•deficient mediumresulted in sJ.1gbtor no

grotgth at yeast cells.' This ind1cated that growth obtained 'With two boney'S

(reported below in Table II) did not result !rom the sugar content ot those

honeys but rather from biotin or a biotin •..like substance.

'"
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Table n. Yeast Growth Values 1n Presence ot RawHoneys

U J

:! Transmission
Honey, % Citrus Clover

1 ;1.5 31.;
10 18 2S.S
20 16.5 22

40 2l.S 26

80 101·.5 89.$
100 94 100

Hotel AU detemmations made in duplicate) 1ucuba-
ted 24 hours J ; m1.. volumes used.

The data in Table II show that the honeys tested thus tar in the raw state

both contain a growth-stimulating .factor for yeast.. It was not possible to con-

vert the perqentage transmiss10n vaJ.ues (reciprocal ot turbidity) to equ1vaJ.ent

amounts or biotin in either of the above experiments because ot d.i:tticulty with

the standard series. In the biotin standard carried along with the citrus honq

no growth was obtained, and in that with the clover honey all levels of biotin

produced the same growth due to the contamination noted above. Despite the lack

or standard vaJ.ues ~.t is obvious that maximumyeast Srowth occurred at the ~

level for eachhoDeywilile complete inhibition wasobta:1ned at the 100%level.

A very rough approximation of the amounts of biotin or biotin-like substance in

the two honeys, caJ.culated on the basis of 1%ot honey and the RunI biotin stand-

ard, abetTedabout 6 mpg./g. of ci.true honey and 17 mpg./g. or clover honey.

Ohr,rsanthemumcuttings were used in the preliminary studies on the errect

or honey on rooting. The first experiments llers carried out in an open tr4lU at
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roomtemperature (32°0.) and humidiV (40%);however, evenwith f'requent water-

ing the cuttings succumbeddue to excessive transpiration. A mist chamberwas

constructed to cover ~ trq l2" x 18" x 4R• Cuttings soaked in the honeyor the

control solutions for various time intervals trom 1hour to overnight and then

planted in perlite in the mist chamber:maintainedtheir viability but difficul-

ties developed in the form ot a fungal or bacterial rot in the root zone of the

outtings. It is possible that the concentrated honeyor sugar solutions deh;r-

drated andweakenedthe cells in the 'root zone, maldng themsusceptible to rot.

A commercialantibiotic fungicide was ineffective in preventing rot. Shorter

times of exposure of the cuttings to the test solutions are being tried as well

as steri1izat1o~ of all mater:1.alsused. The results of one of the preliminarr

tests in 1ih:1.ch chry"santhemumcuttings were soalmd in solutions ot clover honey.

synthetic honey, ornaphthaleneacet1c acid, or in water, are shownbelow in

Table III. After soald.ngthe cuttings were planted in the mist chamber and

after 11 days were examinedtor rooting.

, Tablem. Effect of Raw SweetClover Honey on Chrysanthell1umRoot1ng

Time at Exposure
to Solution., Hr.

Averasenumber of roots par cutting -NA Acid ~%Honey sacHone,. s~ Sugar Water

1

4
6

16

4 6 *a ~ 1

S * '* 1

:3 '* * 1
3. '* * 0

I r

12
11

9
& , J

a,4 roots on 3. cutting

b .3 roots on 1 cutting

* rotting occurred



Accord:1ng to the results of this ODee:xper:f.ment the opt:tmumexposure t:tme

to the naphthaleneacet1c acid control was 4 hours) however, soaking in S% honq

for only 1 hour gave better results than dida:ny longer periods. Based on these

results work is currently underway:1nwhich cutt:1ngs are soaked in the test so-

lutions for o~ a few seconds and then planted. It is hoped in this wayto

min:im1ze or ellm1nate the rot problem.

FurORE EXPERDmNTS

1. The yeast growth and rooting studies will be completed.

2. The animal studies ,w:Ulbe :Initiated during the next period and w:U.l be

planned for completion by September1. 1960, or earlier.
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