
SUBJECT: Progress Report No.6. Evaluation o£ Honeytor Selected Biological
Properties. Contract Noo 12-14-100-2,96 (73).
Period Covered: J.!ay 1, 1960 to September 1, 1960.

OBJEOTIVES OF THE PERIOD

1. During this period-the yeast growth study was completed.

2. The rat growth stuctr was completed except tor the carcass protein analysis •

.3. The rooting. experiment tvas partially completed.

h. The guinea pig joint anti-stiffness experiment was- initiated.

EXPERIHENTAL ~lETHODS

Dur1ng the period reported eight honeys"heat..treated and untreated. were

tested ;for the yeast growth property by the Hertz assay method for biotin as

outlined in progress report No.3.

Four more heat-treated and untreated honeys 'Vl'eretested for rat growth

effect by the procedure outlined in progress report No.5. Average weight gain,.

percent of solids and fat in the carcass, and teed efficiency were determined.

Analy"sis of the carcass protein is .underwayand will be reported i,n.the next

progress report.

T,be rooting experiment was carried out bY'dipping the cuttings in the test

solutions for 5 seconds (progress report No~3). Chr.vsanthemumcuttingS were

allowed to remain ~.nthe m:tst chamberthree to i'our1-1seks, whUe wracantha

cuttings remained six to eig:ht weeks. The numberof roots per cutting were

determined and comparedstatistically vIith cu.ttings dipped in o(.••naphthaleneacet:i.c

ac:ld solution.

Gu:i.nea pigs weightng f':rom200 to 400 g. l1Te~placed on a pelleted basal

diet similar to· that of Oleson~!!_ (1) ~ Thi.s llTas. composedof ground wheat

20 lb, ground whole yellOlrl corn 15 lb~, feedi.ng oat meal 20 Ib~, 1-JheatbranS lb"l1



sar bean oU·meal Cla.% expeller) 20 lb., Linseed oil meal , lb., fish meal

(60% vaouum)2 lb., alfalfa leaf meal (dehydrated 20;;) 10 lb., bone meal

(Steamed) 1 lb." l:trnestone (feeding) 1 n.,; NaCl0.2, rs,; Vito D3 supplement

(3000 I. 1I. vitamin Digo )0.082 lb., and ascorbic acid 12 p,.. In addition, each

an:lmal received oral~ appro:rlJnate~ 20 mg. of ascorbic three t'Jlles per week.

The degree of stiffness TrIasdetermined by the manual procedure of van

tvagtendonkand vIulzen (2).. In th~.stest the foreleg of the animal is extended

posterior~ alone the body wall, supported from below by the operator's fingers

and held rieid by dotmwardpressure CD the olecranon processto.th the operator's

thumb. lath the other hand the pawis nexed upwardby gentle pressure. Ratings

of 1to 4 for severity of the syrr.ptomswere used" 1be:tnp;very severe and 4
normal. Three-plus an:i.malslri.ll be used in the tests •.

RESULTS ACOO~ll'LISHEP

Table I showsresults obtained :i.nthe yeast growth experiment. Thevalues

listed are arbitrarily stated :i.nterras of biotin activ:tty and were determ:i.ned

!'roma standard gz'Olfthcurve of yeast incubated lTith increasing levels of biotin

of the samet:bne as the honey samples. These were corrected for background

turbidity init,.ally present in the honey.

It CaDnot be determined from these data whether there 5.s actually' a yeast

growth stimulating factor ;.n honey, sS.ncethe growth st:i.mulation caused by biotin

alone has not been determ:i.ned.. However,in most cases honey caused moreyeast

erowth than 1000 mJI,g. of biotin. This is an extremely large. amountof M.otin

since Hertz (3) has ~eported that 0.5 mug. of biotin will cause maximumgrowth

stimulation ofSaccharomy-cescerev~.siaie•. The concentrations of 10, 20 and 40%

of raw honey showedthe most act:i.v1ty, therefore each honey W9 s heat-treated and



tested at these concentrations. IIeat-treating produced variable effects but

generalJ¥ resulted in a decrease in the growth promoting property. indicating

that the "yeast-grcm-th factor" is probab1;v'heat labile. The various sugar

concentrations (positive control) are not l~.sted 5.nTable I since thq showed

no growth st:bnulation as described 3.11 project report No.3, Table I.

S:1xty-sevengu5.neapigs have been receiving the basal diet of Oleson

et ale (1) for 9 weeks. O~ two pigs have developed definite symtomsot--
joint st~.rfness, however, rr.ost of the an~.malsshowdefin:1.teIr.uscle soreness.

Feeding of the basal d'.et will be cont:J.nueduntil the "stiffness syndrome"

is tully developed in all of the animals.



Table I. Yeast GrowthStudy

Boney Oone•• % 1 10 20 40 80

Biot:tn, mpg.l

Citrus 1•.3 >1000 >1000 100 0
Treated Citrus 0 >1000 >1000 >1000 0

SWeet Clover (Budge) 7.0 2S 20 1$ 0
'!'reated Sweet 0 208 .3.3 3.0 0

Olover (Budge)

'l'upel0 0.8 >1000 >1000 >1000 0

!reated Tupelo 0 ;>1000 2.3 1.3 0

'l'ulip 1.7 .;>1000 >1000 >1000 0

!reated Tulip 0 >1000 1000 1000 0

Buckwheat 100 >1000 :>1000 >1000 0

'!'reated Buckwheat 0 >1000 2.3 1.4 0

Cotton 4.4 ::>1000 >1000 .>1000 0

Tveated Cotton 0 >1000 4., 2., 0

Fall Flower 0.3 3.7 2., 102 0

'1'1oeatedFall Flower 0 >1000 >1000 1000 0

Altall'a and Sweet 006 3~3. ho7 3.1 0
Clover" (Powers)

Treated Sweet and 0 2 .3 1.7 0
'A1£a1£a Clover (Powers)

1Activity arbitrar117 expressed in tems of biotin standard curve.
o _ " •



Table II showsthe results of the rat grolfth experiment.. All the honeys

treated or untreated, except for untreated Tupelo, showedSignificant increases

in average weight. gain and feed efficiency at the 5% level of significance. The

tat and aol:i.dsvalues are not significantly d:i.f'f'erentfrom the control values.

Table II. Infiuence of Carbohydrate Source on Rat Growth (Ji'iveWeeks)
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The results of the root1ng experiment completed to date are shown in

Table III. With chry'santhemum cuttings on4" the 20% cotton showed a sign1..

f1cant increase over (l('-naphthaleneacet1c acid. !!em and-2O peNeD'b £fd1-

t1ewezo honey ea._sd sigl1~less1'botiftg in the case of P31'8csntha. It
is mtereating to note that although the honeys did not st1mu1ate greater root-
ing than did "'-naphthaleneaostio ac1d, tbe1' were equal to ccmtrol in most cases.

Table III. Rooting F:xperimeut With Chrysantbemu.m Cuttings.l

= Ie

CcIlceDtra-
tion, %

;

C1t1'U8 Buckwheat '1'I1pe1o Cotton

Average No. Roots per Cutting

S 21.2 + 70S 24.4 + 6.0 23.8 + 1.3 3101 + 8.B 29.0 • 9.6- . - - - -
10 22.1+ S.B 23.8 + 6.3 23.0 + 7.2 30.9 + 9.9 24.8 + 7.1- - - - -20 2108 + 9.3 2S.' + 6.1 28.6 + 6.6 27.2 + 1006 36.4 + B.8*- - - - - -
So 24.4 + 6.8 2100 + SoO 2700 + 6.4 26414 + 900. 29.8 + 7.2- - - . - -
so

Sugar SolutioD

2S.6 + 12.2 21.0 + 5.9 27.8 + 7.8 23.6 + !loS- 28.6 +12.3
- .••• •• .' -- . ClIII!!' •••

20 ppa.

.c-maphtbaleDeace'Uc acid

26.9+ 12.6 20.0 ~s.02 27.6+ 7.0 33.8+ 908 29.6+ 1.1- ..• ~ .. -.

••
Sugar Solution e(-Naphtbalene-sac acetic acid

.3.2 .! 2.2 2.0 + 1.9 1.7 + 1.2- - 208 + 2.1- 3.2 .•2.1-
F • F I
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1. The rootingst~ win be completed. ",/

2. The protein ~sis at the rat carcasses will be completed.

3. 1he go1neapig anti-stiffness experimentwill be continued and possib13

ccmp1eted depending OD rap:td1ty of develop.r.uent of det101enCT syndrome 1n

an1Jra1so

4. Tbe estrogenic study win be started.
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