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CHAPTER I 

INTRODUCTION 

Since the beginning of time, both man and lower animals 

have relied upon plant life for their subsistence. Certain 

plants have been domesticated, and today an important part 

of man's diet is composed of these. Sueh plants are com-

monly oalled garden vegetables and contain many of the vital 

nutrients wtiioh are necessary for the survival of the human 

race. Seme studies have been made cm many of these and some 

of their constituents have been revealed* Some of these 

vegetables are presently used in bacteriological culture 

medial however, they are not used alone, but in addition to 

other nutritional materials, This study was undertaken in 

order to determine whether the extracts of common garden 

vegetables could be incorporated into simple, economical 

culture media which might be used fcap the growth and culti-

vation of at least seme of the more commonly used micro-

organisms. 

This Investigation included the collecting, extracting, 

and testing of the vegetable extracts for microorganism 

nutritive value, In vitro, of twenty-five common garden 

vegetables and five mixtures containing various vegetable 



extracts. For testing purposes thirty species of micro-
/ 

organisms were used. la this group of test organisms there 

were ten species of gram-positive and ten species of gram-

negative bacteria, two species of mold® or higher fungi, 
: ' 1 

three speclis of yeasts, and five species of aetinoraycetes. 

The extracts of these common vegetables were incorporated 

into simple culture media. A culture of each apeeles of 

organisms was transplanted thereon, incubated, the amount 

of growth determined, and the results recorded. 

Review of Literature 

One of the most significant factors influencing bac-

terial growth is the presence of amino acids. Stelnman and 

Eagle (19^8) produced a medium upon which the nonpathogenic 

Belter strain of treponeme could be cultivated* This medium 

consisted of arglnlne, acetic acid, a sulfahydry1-containing 

compound, crystallized serum albumin, and Brewer's thiogly-

colate medium. The essential component In the latter was an 

enzymatic digest of casein. Later Steinman, Eagle, and 

Gyana (1952) devised a medium which did not require the 

enzplatle casein hydrolysate. This medium consisted of 

amino acids, vitamins, purines, pyrimi dines, carbohydrates, 

^ f«gl® and H. 0. Steinraan, *The Nutritional Require-
163-176! Trepon0Biata' ^ttmal Of Bacteriology. L?I {19^8}, 



2 

inorganic ions, and crystallized albumin, Drew mid 

Mueller (1951) investigated the amino acid requirements of 

Corrarbacterlum dishtherlae. Toronto strain of Park-Williams 
t 

number elicit. They showed that excellent growth and toxin 
' ! 

production could he obtained era a medium composed of eight 

amino aoids, ammonium sulfate, trace metals, inorganic 

salts, four accessory growth factors and maltose.-* Whlteside-

Carlaon and Roaano <1951) determined the amino acid, vitamin, 

purine, and pyrlmidine, and mineral requirements of Leu-

conostoc dextrani cum, strain "elai" far growth in sucrose, 

glucose, and fructose media. Essential amino acids were 

glutamic moid, valine, threonine, tryptophane, and histi-

diae.^ Pratt (1952) described a medium containing glucose, 

Tween 80 (polyoxyethelene derivative of sorbitan monooleate), 

and acid hydrolyzed casein which produced rapid growth of 

Mycobacterium phlei« In the absence of Tween 80 the organism 

grew very slowly.* Hassinen and others <195l) made a study 

2H. G. Steiaaan, H. Eagle, and ?. I. Oyana, "The Hutri-

wT\^lz^T^zl<h T r e p 0 D e l t t a t a ' , , J o u r m l 

3 
Ruth M. Drew and J. Howard Mueller, ,fA Chemically De-

fined Medina Suitable for the Production of Higher Titer 
°fP h«£ r i* 1 T o I l n>" ifiBESai 3£ Baotarlologr• LXII (19S1). 
>49-559* 

Virginia Whites! de-Carl son and Cannen L, Rosano, "The 
nutritional Requirements of Leuconostoc Dextranicm for 

L X H ^ i ^ S i ) ' " •ifflKaai sL BtottrioiogT. 

5 
Darrell Pratt, "Hutrition of Mycobacterium Fhlei.tt 

Journal of Bacteriology. LXIV (1952), 659-665. 



of the mineral nutritional requirements of four strains of 

Lactobacillus blfldus Isolated from the stools of breast-fed 

infanta. They found that the strains would grow on a sim-

plified medium comprised of lactose, buffers, minerals, 

cysteine, ammonium salts, and the vitamins, biotin and 
£ 

calcium pantothenate. 

Katznelson and Lochhead (1952) described the growth 

factor requirements of halophilie bacteria. The growth 

factor requirements of onanisms ranging in optimal sodium 

chloride requirements from four per cent to twenty-five 

per cent, including nonchrotaogenic fonss, were studied. A 

species of Vibrio (Ho. 756), Micrococcus species (Ho. 732), 

and Sarcina species {No. 63%) represented the colorless 

organisms, and Pseudoreonas sallnaria. Pseudomonas cut1rubra, 

and Sarclna littoralis represented fee colored forms. All 

were tested in a basal medium containing vitamin-free 

casamlno acids, salts, citrate, and succinate. The Vibrio 

species grew well in the basal medium but was stimulated by 

ribonucleic acids as its pyrimidines, uracil said cytosine. 

The Micrococcus species required thiamin for growth and was 

stimulated by purines and pyrimldines. Sarclna species 

required thiamin, pantothenic acid, nicotinic acid, and 

biotin for growth and was stimulated by folic and p-

amlnobensoic acids, uracil, choline, and pyridoxal. Growth 

D. Hassinen and others, "The Minimal Nutritional 
acquirements of Lactobacillus Bifida®." Journal of Bacteri-
ology. LXII <1951)# 771-777. 



factors did not stimulate the colored halophiles but yeast 

extract improved growth of the organisms.^ Clark (19^9) 

showed that the nitrogen requirements of Clostridium 

thermos accharoly ticum, when grown in a synthetic basal 

medium, could be supplied by ammonium sulfate, methionine, 

cystine, and a combination of valine, leucine, and iso-
8 „ » 

leucine, Qerhardt, fucker, and Wilson (1950/ revealed 

that 1—or--dl-glutami c acid, 1—or—dl-asparagine, and 

l-hlstldlne supported good growth of Brucella abortus. 

strain 19, when supplied singly as the nitrogen source in 

a chemically defined medium.^ pomper (1952) disclosed 

that mutant number (62-28) of Saccharomvces cereviaiae 

required pantothenic acid, p-aiulnobenzoic acid, methionine, 

adenine, and hlstldine at pH 6.8. Mien the pH is lowered 

from 6.8 to 5*5 the adenine and hlstldine are not needed. 

Methionine, adenine, hlstldine, and pantothenic acid were 

replaced by Increased concentrations of p-aminobensoic acid. 

7 
'H. Katznelson and A. G. Lochhead, "arowth Factor 

B.quir<w«nts ofHalopbiUc B»oterla," af B»ct«rl-
ology. LXIV (1952), 97-103. 

®F. H. Clark, "Some Nitrogen Requirements of Clostri* 
2Hjw«®*«eharolyticum,• Journal gt Bacteriology, 

IMl (19̂ 9)# 1*65-471. 
Q 
^Phillip Gerhardt, L. A. Tucker, and J. B. Wilson, 

The Nutrition of Brucellas? Utilisation of Single Amino 
tSld5oCor arowth'" dmml M Bacteriology. LIX (1950), 
7T7-702• 



P-aminobenzoic acid was able to be replaced by tyrosine and 
in 

certain other para substituted acids. 

A second significant growth factor necessary for micro-

organisms Is the presence of various metallic ions# MacLeod 

(1951) deraonsfcrated that Streptococcus feealls, strain Bf 

required both Mg// and Ma// for growth. Other related ions 

tested were unable to replace Mg^ and in the nutrition 

of the organism.11 ShAnker and Bard (1952) described a 

raetal»defici ent complex medium #ilch was employed to deter-

mine the ®ajor metallic icm growth requirenents of Clostri-

dia perfringens. For optimum growth, Ca/^, Fe/^t 

Sa/i*, and l/ are respired bat not Zn//, Ma/**, Co^, and 

Cu^« Hone of the latter metallic ions can replace those 

required for growth.12 Charncy, Fisher, and Hagerty (195D 

flowed that manganese stimulates sporulation of several 

species of the genus Bacillus.^3 

10Seymour Poatper," A pH-Sensitive Multiple Mutant of 
3accl»irc»nr@ea Cerevisia©,* Journal of Bacteriology, LXT? 
(1952), 3$3«36l. 

^^Robert A. MacLeod, "Further Mineral Requirements of 
Streptococcus Fecalis," Journal of Bacteriology. ZJCIX 
(1951). 337-3^5. 

12K. Shanker and R. G. Bard, "me Effect of Metallic 
Ions on the Growth and Morphology of Clostridium Perfrin-

M (1952), 279-209. 

^Jesse Charaey, W. p. Fisher# and C. P. Kagerty, 
"Manganese As An Essential Element for Sporulation in the 
Geims Bacillus," M. C195D, 
345-ip. 



SCM Investigators have exhibited the need for various 

organic acids in the metabolism of many microorganima. 
5 

Johnson and Cohn (1952) showed that when malic and furaaric 

acids were added to a basal medium for 1-aeherlehlft. coll at 

levels up to five hundred raicramoles per tea cubic centi-

meters of madia, growth was markedly stimulated."^ P©e and 

Gharkey (19^9) showed the ©ffect of bold© moid on the growth 

of cultures of the genera Eâ hericjrxia and Ae£cfca£ter.15 

Ackart and Murray (1951) modified the Dubos medium by add-

ing succinic acid as a SOUTA* of carbon for the growth of 

Mycobacterium avium.16 

Still another group of food Materials* principally 

organic compounds, have been found necessary, in minute 

amounts only, for growing microorganisms. These ar© re-

ferred to as growth accessory substances. Loehhead and 

Thexton (1952} reported that for a marked proportion of the 

Indigenous bacteria ®f soil that depend upon essential growth 

factors supplied by soil extract, the growth-promoting 

Connor Johnson and Bva M. Cohn, "Effect of Certain 
Acids of the Tricarboxylic Acid Cycle on the Growth of 

Oolf.," fmrml of Buoterlologr. 1X111 (1952). 

-^Charles F. Poe and Lowell W. Charkey, "A study of 
Boric Acid Media for the Separation of Escherichia and 
Aerobacter, of Bacteriology. L¥II Cl9i|.9>» 386-387. 

16 
*• B. Ackart and T. J. Murray, ttA Medium for the 

Rapid Cultivation of Mycobacterium Avium»n J M P M I of 
" • " " " " m i (1951), 75-79* 
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effect of the latter could be replaoed toy vitamin B-^. 

Starr (I9I1.9) determined th© mineral nutritive requirements 

of six species of gram-positive phytopathogenlc coryne-

bacteria. All species required obligate additions to the 

mmmivm chloride, glucose, and salts basal medium, as fol-

lows: C. ifaselans* thiamine, C, flaccumfaciens and C. 

poinsettlae, amino acids, biotin, pantothenate, and thiamine; 

£* insldlosum. g, mlchiganenae. and C. aepedonlcum. amino 
18 

acids, biotin, nicotinic acid and thiamine. Delwiche 

(19^9) imported that the B vitamin requirements of twenty-

five different strains of the genus Proolonibacterium on 

synthetic media were relatively simple, fhe most demanding 

cultures required only pantothenic acid, biotin, and either 

thiamine or p~aalnobensoi0 acid.^ Cleverdon, Pelcsar, sad 

Doetsch (19lf9) reported that twelve stenothemophiles grew 

well in aerial transfer, at fifty-five degrees centigrade 

and sixty-five degrees centigrade, in a casein hydrolysate 

medi\aa when supplied biotin, four one -hundredth s milligram 

per milliliter, and niacin and thiamin each one milligram 
20 

per milllllter> Smith and Douglas (1950) found that the 
_ _ Lochhead and H. H. Thexton, "Qualitative Studies 

?l9fS}J l i | f i i S f »
 J o u r a & 1 ^ Bacteriology. LXIII 

l%ortimer P. Starr, "The Hutritioo of Phytopathogenlc 
Bacteria, Jmignal M Bacteriology. L¥II <19i*9), 253-257. 

of^B^oteylolo^Y^LVli 1 °fi^9 )^6nUS 

ffi"Emr?i^ris^.Baenu*"j2asaai * Bissszi-



maximum growth of Clostridium bifermentans In a medium com-

posed of "vitamin-free" acid-hydrolyzed casein, glucose, 

and inorganic salts was dependent upon added biotin, nico-

tinic acid or amide, pantothenic acid, and pyrldoxal or 

pyridoxamine, Bio tin was not required by same strains and 
art 

pyridoxamine m s not required by others. ̂  Gaines and 

Stahly (19^3) used a medium in which all constituents except 

caaein hydrolysate were chemically defined, fhey found that 

thiamin, calcium pantothenate, and nicotinic acid were es-

sential for the growth of Leuoonostoc mesenteroidea 535 and 

that pyridoxin exerted a stimulatory effect, Biotin also 

stimulated growth of the organism.22 

Garbohydrates are essential to organisms and can be 

utilized as the sole source of carbon. Lin (1952) showed 

Pseudomonas aeruginosa has a definite biochemical 

pattern. This organism is able to utilise glucose, galac-

tose, fructose, mannltol, trehalose, and glycerol, as the 

sole source of carbon for growth and to produce acid from 

these substances. The organism is unable to utilise ara-

binose, xylose, and raannose as the sole source of carbon for 

growth, although acid is produced rapidly from these. 2^ 

2lLouis DaSpain Smith and Howard G. Douglas, "Factors 
Meeessary for Maximum Growth of Clostridlxsa Bifermentans," 
loumal of Bacteriology, LX (1950), 9*15* 

, 22Sldney Gaines and Grant L. Stahly, "The Growth Be-
quirements of Leuconostoc Mesenteroides and Preliminary 
£ 5 Iff JS?? Its Use as an Assay Agent for Several Members of 

iaSStt Bacteriology. XXXXVI 

- Liu, "Utilisation of Carbohydrates by Pseu-
7?f!?Sl.Aeruginosa,*» Bacteriology, MHT (1952), 
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Kitay and Snell (19$0) made a survey of additional nutri-

tive requirements of twenty-eight cultures of lactic acid bac-

teria previously reported unable to grow in a medium of known 

composition* These included Lactobacillus delbruookli. 

Lactobacillus acidophilus. Lactobacillus bulgaricus. toe* 

MSlSMSIS# &«efc®baelllus laotls. Lactobacillus 

leichmannil. and Leuconostoc cltrovorum. All of these cul-

ture# except Î .efreb&eS,l||a ls£||s„» I>euconoatoc eitrovorum 

respired oleic acid or other unsaturated fatty acids for 

growth. Eighteen of the twenty-elgjht cultures required 

thymidine, other desoxyribosides, or Tltasin for growth.2^ 

fhe Problem 

the purpose of thia investigation is to determine the 

possible presence of nutrient constituents in the extracts 

of several common garden vegetables as sources of useful, 

satisfactory, and economical culture media ishich can be used 

in biological laboratories, both on the secondary and higher 

education levels, fhe problem has consisted of, first, the 

collection and preparation of a number of different kinds of 

garden vegetablesj second, the procuring of the extracts fro® 

thesef third, the preparation of culture media using the 

vegetable extracts as the sources of the nutritional require-

ments for the growth of twenty bacterial organisms, tw© 

ors£t«i„ 3£otLl™! s s s s " * 
ifflSSai °£ Baoterlploiry. uc (1950), ̂ !||® ° l d Ba0,!«*». 
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species of molds, three species ®f yeasts, and five strains 

of actinanyo«tea; and fourth, the evaluation of these ex-

tracts, In term* of growth supported, as possible nutrient 

materials suitable for cultivation of the test micro-

organisms and possibly for others, similar to these. 



GBAPflB II 

S A W m w s m m s M B m m > TEST 

AHD LABORATORY WORK 

Garden Vegetables Used 

The names or the garden vegetables used in this investi-

gation are listed in Table 1. The scientific names are in 

alphabetical order and are followed by the caramon names. 

The physical state, fresh ©r frozen, of each vegetable ob-

tained is also given la the same table. All of the vege-

tables are ones commonly consumed by people. Since the 

laboratory work of this investigation was done during the 

spring and auramer months, fresh vegetables were easily ob-

tained, Seme frozen ones were used, however. 

test Microorganisms 

fhe Microorganisms used in this investigation are listed 

in Table 2, The ten gram-positive bacterial organisms are 

listed first and these are followed by the ten gram-negatl ve 

ones. The two species of molds, three species of yeasts, 

and five strains of actinomycetes are listed in that order, 

fhe five strains of actlnomycetes, designated as X, 2, Ij,, 5, 

and were obtained from Isolated cultures used in a pre-

vious investigation by another graduate student working in 

12 
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the same laboratory. All of those organisms were cultivated 

on Tryptoae agar alaata and la Tryptoae broth. The vegetable 

TABLE 1 

VEGETABLES FI<XI WHICH EXTRACTS WERE OBTAISED 

Scientific Hamefr Common Hame 
Physical 
State 

Allium cepa 
Apium graveolens 
Asparagus officinalis 
Beta eiela 
Beta erassa 
Brassica oleraaaa 
Brasslea oleraeea Tar. botrytia 
Brassica oleraeea irar. botrytia 
Braaaloa rapa 
Capsicum ammiaa 
Cueumls satlvua 
Cuaurbita maxima 
Dauatis oarota 
Hibiscus esculentua 
Lactuca sativa 
Lycopersicusa esculentm 
Fatroaallnun hortense 
Phaseolus lunatus 
Phaseolus Bulgaria 
Flaw aatln* 
Kheum rhaponticum 
Solanum melongana 
Splnaoia oleracea 
Vigna sinensis 
Zea aaaaharata 

I 
II 

Onion 
Celery 
Asparagus 
Swiss chard 
Beat 
Cabbage 
Broccoli (leaves) 
Cauliflower 
Turnip 
Green pepper 
Cucumber 
Squaah (yellow) 
Carrot 
Okra 
Lattuoe 
Tomato 
Parsley 
Lima bean 
Green bean 
dream pea 
Rhubarb 
Egg pleat 
Spinach 
Blaekeyed pea 
Com (yellow) 

Fresh 
Fresh 
Frozen 
Fresh 
Freah 
Fresh 
Fresh 
Frozen 
Fresh 
Fresh 
Freeh 
Fresh 
Fresh 
Frest* 
Fresh 
Fresh 
Frash 
Frozen 
Frozen 
Frozen 
Fresh 
FraSS 
Frozen 
Frozen 
Frozen 

•L. E. Bailey, The Standard Cyelopedla of 
(3 Tols.), 1935. 

extract agar plates were inoculated from the Tryptose broth 

eulturas, «hereaa the vegetable extract broth waa inoculated 

from the Tryptose agar slants. Each organism was transferred 
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seal-Monthly to new stock ©ulture medium in order to assure 

consistent growth reactions on the various test extract media. 

TABLE 2 

TEST MICR001GAHISMS 

Organism Morphology 

Bad litis cereus Pranklands- . . . . . . . . . . . Bacillus 
Bacillus megatherium Be Bary Baeillus 
Bacillus mycoides Flugge . . . . . . . . . . . . Bacillus 
Bacillus aubtilia Colin Bacillus 
Gaffkj* tetragsna (Oaffkya) Trerisan Coccus 
Micrococcus pyogenes w , albus Rosenbach , . . Coccus 
Micrococcus pyogenes var. aureus Rosenbach . . . Coccus 
Micrococcus roseus Flugge . . . . . . . . . . . Coccus 
Micrococcus citreus Migula . . . . . . . . . . . Coccus 
Mycobacterium smagtnatia (Trevisan) Chester . . . Bacillus 
Aerobacter aerogenes (Kruse) Beijerinck . . . . Bacillus 
Alkaligenes fecalls Castellanl and Chalmers . • Bacillus 
Escherichia eoli (Migula) Castellan! . . . . . . Baeillus 
Escherichia corajsunior (Topley) Yale . . . . . . Bacillus 
Klebsiella pneumoniae (Schroetsr) Trevisan * . . Bacillus 
leissetia eatarfitalls (Proseh) Holland . . . . . Coccus 
Pseudoaonas aeruginosa (Schroeter) Migula . . . Bacillus 
Pseudomonas fluorescons Migula . . . . . . . . . Baeillus 
Proteus vulgaris Hauser . . . . . . . . . . . . Bacillus 
Serratia marcescens Bislo . . . . . . . . . . . Baeillus 
Aspergillus niger (Kichx) TIogfr»« . . . . . . . Mold 
Penicillivsa notatm Link . . . . Mold 
Saoeh&rcRsyeea cerevisiae (Meyer) Hansen . . . . Yeast 
Saescharasyces elllpsoldeus (Meyer) Hansen . . . Yeast 
Torula histolytica ftarpin • Yea at 
Actinomycete X . . . . . . . . . . . . . . . . . Actinomycete 
Actinomycete 2 . . . . . . . . . . . . . . . . . Aotinanycete 
Aetlncnyeete k . . . . . . . . . . . Aetlncnyeete 
Actincmyoete S . . . . . . . . . . . . . . . . . Aeti nanyoete 
Actinomycete l|4 Actinowycete 

, * ? • • ! . » MSSMl St Bacteriology. 
6th edition, 1%8. 

„ **<*• J3- Alnsworth and O. R. Bisby, 1 P|cf^ary SC 
Puma. W . 
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Laboratory Work 

m&m* $l$M mm*—®™ 
pound of each vegetable was «reighed» washed thoroughly If 

n®oeasary,i and ground into small particles in a food grinder. 

The ground portion, along with the juice produced in the 

grinding procedure, was then placed in a two liter flask, 

fo this seven hundred cubic centimeters of distilled water 

was added* the mixture heated for thirty minutes, and allowed 

to cool. The extract was decanted from the solid vegetable 

residue and filtered free of all vegetable particles. The 

extract was then Made up to the original volume of seven 

hundred cubic centlsietors • Seven and one-»half grans of 

Baeto-Agar was added to five hundred cubic ocntinoters of the 

extract in a clean flask. This was stoppered with a clean 

cotton stopper and sterilized in the autoclave for fifteen 

minutes at one hundred twenty degrees centigrade and fifteen 

pounds pressure per square inch. When sufficiently cooled, 

fifteen cubic centimeters of the vegetable extract agar was 

poured into each of thirty-one sterile petrl dishes. The 

agar was allowed to cool, and the plates were labeled properly. 

Each plate was inoculated with one of the thirty test organisms 

listed in fable 2. One plate of medium «sa used as a control, 

tlie plates were incubated for forty-eight hours at thirty-

seven degrees centigrade and observed for results. The pH of 

each vegetable extract was determined by the use of a pH 
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meter. Ho adjustments were mad® In the natural pH. These 

ftlutt tr» listed Ixi Table 3« 

JU& m& Ml mtimP, SsaB»—rsmalaiiig 

two hundred cubic centimeters ef ®a®ii regetabl® extract mi 

placed la thirty-on® test tubes In five to seven cubic centi-

meter all quota. Th© tubes w@r© stoppered and autoclaved for 

TABLE 3 

pH OF VEGETABLE EXTRACTS 

Vegetable ph 

Allium oepa 7.22 
Aplum g*ave®l«ns . . 7,22 
Asparagus officinalis 7,30 
Beta el®!& 6.00 
B®ta erassa 6.2k 
Brassl©a ©leraeea 6,20 
Bras si ca oleracea var. botrjrtis I , K m 
Brasslea oleracea v&v. betrytls II . . . . . . . . <lm 
Brassloa rapa 7 qq 
Capsicum anmsum 1 A* 
Cucumls aatlvus . . . . . . . . . . . . . . . . . h 02 
Cucurbita maxima . . . . . . . . . . . . . . * 
Baueus mn&m ! ! ! Hqo 
Hibiscus eseulentus . . I I 8*07 
Lactuca satlm . . . I I * i*%k 
Lyeopersieum esoulentum . . . . . . . . . . . * * * A'gi, 
Petrosellmm hortense 7"Jo 
Phaaeolus lunatus * 7*m 
Phaseolus vulgaris * I * 
Pisum sativum * ?*£» 
Bheum rhapontlcura * * 
Solaaum melongena . . . . . 
Spla&eia oleracea * tp\ 
Vigna sinensis . . . . . . . . . . . . . 
Zea saeeharata |.<so 

fifteen minutes at on® hundred twenty d®gp®«a centigrade sad 

fifteen pounds pressure par square inch. Upon cooling, each 
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of tli® tubes was Inoculated with one of the thirty test or-

ganisms* One tube was kept as a control• The broth cultures 

were incubated for forty-eight hours at thirty-seven degrees 

centigrade and observed for results* 

Preparation m gf 

vegetable extract mixtures were prepared by using alicpiots of 

excess extracts not needed in the previous experiments. Or-

dinarily one pound of vegetable was use per seven hundred 

oubio centimeters of water. However* those used in mixtures 

TABLE If 

coKPosxTioif OP mzmmxM EXTRACT MIXTURES 

Mixture , ̂  Contents of Mixture 
Cubic Centi-
meters Used 

lumber 1 Beta cicla 
Beta orassa 
Brass!ca oleracea var. botrytis I 
Cueumls sativus 
Distilled water 

100 
100 
100 
100 
300 

Jfuraber 2 PI sum sativum 
Rheum rhapontieum 
Distilled water •G

-
H

 F
VJ

 
8
8
8
 

Number 3 Vigna sinensis 
Phaseolus vulgaris 
Distilled water 

250 
250 
2 0 0 

M-umber if P I S I M sativum 
Vigna sinensis 
Rheum z&aponticum 
Mixture Number 2 
Mixture Number 3 
Distilled water 

50 
50 
50 
50 
50 
350 

Umber $ Brassiea oleracea var. botrytis 11 
Zea saccharata 
Distilled water 

150 
300 
250 
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were mad® up In larger quantities la order to produce til® 

excess for Mixtures and still retain the one pound of vege-

tables to seven hundred cufeie centimeters of water ratio* 

Tbm vegetable extracts and the amounts used In the various 

mixtures are listed In fable 4* extract broth and ex-
•? 

traot agar mixtures were made up In the same manner as the 

Individual vegetable extraot media. In addition, the la-

ovulation procedure, incubation, and observation of results 

were the ine, 



CHAPTER III 

EXPEBIMEHTAL DATA AMD DISCUSSION 

Experimental Data 

After an incubation period of forty-eight hours, the 

extract agar plates and broths were observed and the .results 

recorded. The growth on the agar plates was evaluated In 

terms of the number and size of colonies. The criterion for 

evaluating plates with spreading growth was based upon the 

fmotion of the plate covered by this growth. In evalu-

ating the resulting growth in the extract broth cultures, 

each. of the inoculated tubes was compared with the control 

tube. The degree of turbidity in each of the thirty in-

oculated tubes, when compared with the control, was used as 

the basis of evaluation. 

& e symbols used in recording the growth on the agar 

plates and in the broth cultures are shown in Table 5. The 

results were recorded in plus {/) signs which range from 

barely perceptible growth, one plus (/), to heavy growth, 

three plus (/#). The nutritional value of the vegetable 

extracts for the microorganisms used in this investigation 

are shown in Tables 6 through 35. 

19 
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Table 6 show* the nutritive value of the two Alllim 

c«P« ̂ tra media. Bacillus ̂ ygoldea, SSMilM. 

l f f l g w > IlltffWftUf SatMSiSt* Pseudomqnaa 

fluoreacena. and Serratla marceacens produced excellent 

growth ©a both media. jnftjUyff M2S2222SM 

JE22225S# Mfc&Mmtfi £a&SQM» SMi# Escherichia 

«** S*®* slightly. All of 

fABLE 5 

MSAHIIO OF SXMBOLS tfSED IH EVAMJAflQM OF VEGETABLE 
HOTRIEHTS FOR THIRTY TESf MICBOORGAHISMS 

Symbol Meaning 

Mo growth observed; Indicates no nutritive 
value. 

/ Barely perceptible growth; less than tea 
«aall colonies or fewer larger ones. 

// Good growth) ten to twenty-five mall 
eolonies or fewer larger ones. 

/// Heavy growth; aore than twenty~flve 
mall eolonies or fewer larger ones. 

the yeaata and molds grew In these media, ferula hlstolv-

ME!.* however, grew only alightly la the extract broth. 

Acfcinosayeete i|4 grew the most luxuriantly of any ©f the 

members of this group. Several other baeterial species grew 

moderately both upon the vegetable extract agar medium «>n/t 

in the vegetable extract broth. 

An observation of fable f reveals the nutritive value 

of the extract media of Aplum graveolena. Oaffkva 
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TABLE 6 

HOTRITIVE Wmm OF ALLIUM (MM 
EXTRACT FOB THIRTY *I®5®EAK®TS 

Organism Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoldes 
Baeillus subtilis 
Gaffkya fcetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Mleroeoeous citrous 
Mycobacterium saegjaatls 
Aerobacter aerogenes 
Alkalegenes fecalis 
Isijheriohia eoli 
Escherichia communlor 
Klebsiellâ  pneumoniae 
neisseria catarrhalis 
Pseudofnonas aeruginosa 
PseudcsRons.s fluorescein 
Proteus vulgaris 
Serratia asarcescens 
Aspergillus niger 
Penicilliiai note ton 
S&ccharomyces eerevlslae 
Saccharomyees elllpsoideus 
Torula histolytica. 
Actinoraycete X 
Actinoraycete 2 
Actinomycete 
Actinomycete 
Actinofflycet© 

Jit£SS§* catarrhalls. Micrococcua 

m t m m m ***% ftllll* Micrococcus roseus, and Torula 

histolytlea did not grow at all en either of these prepara-

^fperglllue .fllfier, Bacillus subtllia. and Aerobacter 
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aerogensa grew very well la both of those, tfcereas Ac~ 

tinomycete $ and Aetinomyeet© 1*4 grew only moderately. 

TABLE T 

lUTRIflVE VALUE W APIUM QBA¥10I»BMS 
EXTRACT FOR THIRTT MICROORCMHISMS 

Organism Bxtraot Agar Extract Broth 

Bacillus eereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus st&tills 
Gaffleya tetragena 
Micrococcus pyogenes Tar, albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegmatis 
Aerobacter aerogenes 
Alkallgenes feoalis 
Escherichia coli 
Escherichia cammunior 
Klebsiella, pneumoniae 
neisseria catarrhalls 
Pseudoraonaa aeruginosa 
Pseudomonaa fluorescens 
Proteus vulgaris 
Serratia marceseens 
Aspergillus niger 
Penicillium notatum 
Saccharomyces cerevisiae 
Saccharomycoa ellipsoideus 
Torula histolytica 
Actinomyces X 
Aetinomyeet© 2 
Actinoraycete 
Aetincnyeete 
Actincstayeete 

f 
m 

m 
nm 

M 

& 
labl. 8 (turn the nutritive valua of t i M n m 

clnalls extract media. Eight species of bacterial organisms 



23 

TABLE 8 

HtJTRITIVE VA£UE OF 
EXTRACT FOR TBI 

PARAOgS OFFICINALIS 

Organism Extract Agar Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus raycoidea 
Bacillus subtilis 
Gaffteya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roaeus 
Micrococcus citreua 
Mycobacterium smegraatis 
Aerobaeter aerogenes 
Alkaligenes fecalis 
Escherichia coli 
Escherichia corarausior 
Klebsiella pneumoniae 
Neisseria catarrhalia 
Pseudomelia s aeruginosa 
Pseudomonas fluoresceins 
Proteus vulgaris 
Serratia raarceacena 
Aspergillus niger 
Penicilliu® notatum 
Saccharomyces cerevisiae 
Saccharomyces ellipsoideus 
Torula histolytica 
Actinomycete X 
Actinoraycete 2 
Aetizicaaycate 
Aetinoraycete 
Actincmycete 

«N % 
mm 

1 
to heavy growth while Micrococcus pyogenes var. 

&J&M# pyogenes var. aureus* asad Serratia may-

showed vary scant growth. Two species of yeasts, 

perevlsiae and SaccharoaiTeea ellipsoldeus. 
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showed amo growth, vshile the molds* Aspergillus niger and 

PenicillitflB notaturn. grew fair to moderately. 

The nutritive value of the extract media of Beta del* 

is shown in Table 9. Five of the teat organisms failed to 

TABLE 9 

NUTRITIVE VALUE OF 
EXTRACT FOR THIRTY MX? 

Om&nim Extypct Byqrijjjfo 

Bacillus cereus 
Bacillus uegatheriua 
Bacillus myeoldes 
Bacillus subtllls 
ttaffteya tatragena 
Micrococcus pyogenes var. albms 
Micrococcus pyogenes var. aureus 
Mloiyoeocena roaous 
Micrococcus citreua 
Mycobacterium maegaatls 
Aerobacter aerogsnes 
Alkaligenea fecalis 
Escherichia eoli 
Eseherichia cctrsmunior 
Klebsiella pneumoniae 
Neisseria catarrhal!s 
Pseudemoaas aeruginosa 
Pseudamonas fluoresceins 
Proteus vulgaris 
Serr&tla mareeseens 
Aspergillus niger 
Pexilellllum notatm 
Saccharciayees eerevisi&e 
Saocharomyces elllpsoideus 
Torula histolytica 
Actina*ycete X 
Actinomycete 2 
Actinoaycete 
Actinomycete 
Actinarayeete 

mm 

A 

M 
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grow In either of the two extract media. These were 

Qafflrra f t m w i . Micrococcus. cltreus, MycobactgplujB 
i 

lES^^SIS* Alkali genes fecalls. and neisseria gafftr̂ fr̂ lA-a. 

Relatively eooiiftent good growth of organisms, except the 

ones mentioned previously* was exhibited in the extract 

broth medium. Bacillus aubtilia. Aerobaoter aerogenea. 

Pseudoaianaa aeruginosa, ffjfeig 23liifiU&ft» ifgaMS 1S£~ 

ceseens. and Aaoerglllus nlgar grew luxuriantly on the boat 

extraet agar. 

The nutritive value of Beta oragsa extraet media 

is ahom in Table 10. With the exception, of Klcrococeua 

oltrwaa. all of the bacterial organisms showed some growth 

either in the broth or upon the agar. Both apeciea of the 

molds showed good growth on both media, Aspergillus nlmr 

slightly more than Penicillin notaturn. The three species 

of yeast and the five species of aotincciycetes grew only 

slightly on these media. 

Table 11 reveals the nutritive value of media pre-

pared froa Braaalca oleracea extract. With the exception 

Serratia marceaeens «ad Neisseria catarrhal!a. all 

species of bacterial organisms showed some growth on both 

of these media, Btjcoldea, Bacillus aubtllls. 

Escherichia coll. and Aerobaoter aerogenea grew the moat 

luxuriantly ©f any bacterial organisms on the vegetable 

extract agar. Tho two speciea of molds grew on these media, 
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TABLE 10 

NUTRITIVE VALUE OF BBTA CRASSA 
EXTRACT POE THIRTX MICIOOBGAS»ISMS 

Organ!i Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus subtilis 
Saffkya tetr&gena 
Micrococcus pyogenes var. 
Micrococcus pyogenes ?*p. 
Micrococcus roseus 
Micrococcus ©itreus 
Mycobacterium smegmatis 
Aerobacter aerogenes 
Alkaligenes fecalis 
Escherichia coli 
Escherichia eonsaunior 
Klebsiella pneumoniae 
Neisseria catarrhalis 
Pseudomonas aeruginosa 
Pseudamonas fluoreseens 
Proteus vulgaris 
Serratia marcescens 
Aspergillus niger 
PeniciIlium notatum 
Saccharamyces cerevi siae 
Saccharoitiyeea ellipsoideus 
Torula histolytica 
Actinomycete X 
Actinomycete 2 
Actinomycete 
Actinomycete 
Actinomycete 

albus 
aureus 

. _affiJs§£aa_more so than Aspergillus niger. Like-

wise all five of the species of actincaaycetos grew on these 

Actinomycete 2 the most abundantly. 

Table 12 shows the nutritive value of Brasslca aleraoaa 

var* botrrtls I extract culture media. On these Bacillus 
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TABLE 11 

NUTRITIVE VALUE OF BBASSICA OI£RAC£A 
EXTRACT FOR THRTf iacfcfofomSXS 

Organism Extraot Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoldes 
Bacillus subtllls 
Gaffkya totragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegmatls 
Aerobadter aerogenas 
Alkallgenes fecalis 
Escherichia coli 
Escherichia coranmnior 
Klebsiella pneumoniae 
neisseria catarrhalls 
Pseudomonas aeruginosa 
Pseudomonas fluoresoens 
Proteus vulgaris 
Serratia marcescens 
Aspergillus niger 
Penicilliua notatm 
Saccharomyces cerevislae 
Saeeharamycea ellipsoideus 
Torula histolytica 
Actinomyc«ite X 
Actinosnycete 2 
Actinoaiycete 
Aetlnonycete 
Actinoraycete 

l 
l 
j I ? 
i 

subtills, Aerobacter aerogenes.Klebsiella pneumonias. 

Pseudomonas fluorescens, and Pseudomonas aeruginosa grew 

profusely. Other bacterial organisms exhibiting some 

w®**® Micrococcus momwms tip, aureus. Micrococcus 

roseus, Escherichia coli. and Serratia marcescens. All of 
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TABLE 12 

HUTRITIV1 VAI»0E OF 
EXTRACT Fl 

Organism Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus subtllis 
Gaffkya tetragena 
Micrococcus pyogenes TOP, albus 
Micrococcus pyogenes var, aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegmatis 
Aerobacter aerogenes 
Alkaligenes fecalia 
Escherichia coli 
Escherichia coammunior 
Klebsiella pneumoniae 
Neisseria catarrhalis 
Pseudomonas aeruginosa 
Pseudomonas fluorescens 
Proteus vulgaris 
Serratia marcescens 
Aspergillus nlger 
Penici Ilium notatum 
Saccharomyces eerevisiae 
Saooharcriyoea ellipsoideus 
Torula histolytica 
Actinoraycete X 
Actincenycete 2 
Actinomycete 
Actinomycete 
Acfcinomyeete 

J 
& 

m 

% 

m* 

// w 

the species of yeasts and molds showed light to medium 

growth; however, Aspergillus ntaser grew profusely. All ot 

the fit?a species of aetinomycetes grew on both of these 

media, Actiaosaycete $ raid Actinomycete 2 the most abundantly« 

According to Table 13 most of the test baoterlal species 

grew moderately to heavily on the culture media prepared 



29 

TABLE 13 

HXJTRITIVE VALUE OF BRAS3ICA OLBRACEA VAR. BOfRfflS II 

extract mrwmTfmmmAMsm * -

Organism 

Bacillus ceraua 
Bacillus megatherium 
Bacillus mycoidea 
Bacillus aubtilia 
Gaffkya tetragena 
Micrococcus pyogenes 
Miorococcua pyoganaa 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium amegmatis 
Aerobacter aerogenes 
Alfcaliganaa faoalla 
Escherichia eoli 
Escherichia eontmunior 
Klebsiella pneumoniae 
Neisseria catarrhalis 
Pseudomonas aeruginosa 
Pseudomonas fluorescens 
Proteus Tulgaria 
Serratia marcescena 
Aspergillus niger 
Panic!Ilium notatum 
Saccharcwayces cerevialae 
Sacch&ramyces elllpsoideus 
Torula hiatolytica 
Actinomycete X 
Actinomycete 
Aetincsnycet© 
Actinomycete 
Actinauycete 

•ar. albua 
var. aureus 

k 
M 

A 

from the extract of Brass!ca oleracea var. botrrtla II. 

However, two bacterial organisms did not produce growth on 

the extract agar and five did not produce growth in the 

extract broth. Aspergillus niger. Actinomycete $, and 

Actinomycete 1^ grew luxuriantly on both these madia. 
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S a c c h a r o s e s e e r e v l s l a e and 

e x h i b i t e d good growth on t h e e x t r a c t agar. 

The nutritive va lue of B r a s s i c a raoa e x t r a c t is shown 

i a f a b l e l i f . g ^ M l l S§£SM» I l l l f l M f . 

TABLE 14 

JTOTRITIVE VA&0E OF BBASSICA RAPJ 
EXTRACT FOR THIRTY MICJBdOR&AH: 

E x t r a c t Broth 

B a c i l l u s ce reus 
B a c i l l u s megatherium 
Bacillus myeoides 
B a c i l l u s a u b t i l i s 
Gaf fkya t e t r a g e n a 
Micrococcus pyogenes v a r . a l b u s 
Micrococcus p^ogmna Tar. au reus 
Micrococcus ro seus 
Micrococcus c i t r e u a 
Mycobacterium siaegmatia 
Aerobae te r aerogenes 
Alka l igenes f e c & l i s 
E s c h e r i c h i a c o l l 
E s c h e r i c h i a connaunior 
Klebsiella pneumoniae 
neisseria ea tar rhe l i s 
Pseudomozias ae rug inosa 
Pseudcsaonas f l u o r e s e e n s 
P ro t eus v u l g a r i s 
S e r r a t l a raarcescens 
Aspergillus niger 
Pen ic i l l i u r a n o t a turn 
Sacch&romyces cerevi«iae 
3accharoenyces e l l i p s o i d e u s 
Toru la h i s t o l y t i c a 
Actinoiaycete X 
Actlnaaycet© 2 
Act inaayce te If. 
Actlnomycet© 
Aetinoraycete 
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fOTi* histolytica showed no signs of growth on either on® 

of the media prepared from this extract. Most of the other 

organisms grew only moderately. However* Bacillus sub-

MMS* Aerobacter aerogenes. Klebsiella pneumoniae. and 

Aspergillus nlger grew profusely ©a both types of media. 

According to Table 15# which exhibits the nutrient 

value of Capsicum annum extract media, abundant growth vis 

FABLE 15 

Extract Broth 
Bacillus cereus 
Bacillus megatherium 
Baeillus mycoldes 
Bacillus subtilis 
Gaffkya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Myeobaeteriuia smegpiatis 
Aerobacter aerogenes 
Alkaligenes fecalis 
Escherichia eell 
Iseherldbia, coraiminior 
Klebsiella pneumonia© 
ffeisMria catarrhalia 
Pseudoaonas aeruginosa 
Pseudcmonas fluorescens 
Proteus Tulgaris 
Serratla marcescena 
Aspergillus nlger 
Peniclllium notaturn 
Seccharomyces cerevlsi&e 
Saccharomyees ellipsoideua 
Torula histolytica 
Actlnomycete X 
Actlnomycete 2 
Actinamycete 
Actlnomycete 
Actlnomycete 

>4/ 

M mm 

4/ 

I f 
mm 

4 



32 

produced on these by Bacillus subtills, Aerobacter aerogenes. 

Paeudonion&s aeruginosa, Klebsiella pneumoniae, 

fluorescent, and Serratla marceseens. Several of th© species 

of bacteria as well as the strains of actincsaycetes allowed 

only poor to atedloa growth. Both species of the molds and 

the yeast, Saccharomycea cerevisiae. showed excellent growth 

on both media. 

The nutritive value of Cucuals satlvus extract Is 

revealed in fable 16. On media prepared from this extract 

Bacillus aubtilis and Aerobacter aerogenes showed medium 

to heavy growth, while several other species of bacterial 

organisms exhibited poor to medlm growth. Six bacterial 

species did not grow at all ©a either medium. On the same 

»®dia BlSSr grew abundantly, while PeniciIlium 

notatum. the three speeles of yeasts, and the actinomycetes 

grew only slightly. 

According to fable 1?, which shows the nutritive value 

fty»urblt* maxkna extract, every test organic showed 

seme growth either In the vegetable extract broth or on the 

vegetable extract agar. Bacillus subtllls. Aerobacter 

aerogenes, and Aspergillus nlger grew abundantly In both 

types of media. All speeles of the actinomycetes showed 

medium to heavy growth in the extract media. 

An observation of fable 18, which shows the nutritive 

value of Daucus carota extract, reveals that Bacillus 
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TABUS 16 

lOTHTIfB VALUE OP 
EXTRACT FOR THIRTY 

Extract Agar Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus subtllis 
Gaffkya tetragon* 
Micrococcus pyogenes 'ear, albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus cltreus 
Mycobacterium smegmatls 
Aerobacter aerogene3 
Alkallgenes feoalls 
Escherichia eoll 
Escherichia cosmmlor 
Klebsiella pneumoniae 
H«i8««rlt aatarrhalis 
Pseudoraonas aeruginosa 
Pseudoraonns fluoreacens 
Proteus vulgaris 
Serratla marceacens 
Aspergillus niger 
Penicilliu* notatum 
Saecharomyces cerevlslae 
Saccharontyees ellipsoideua 
Torula histolytica 
Actinoraycete X 
Aetinonyoete 
Actinomycet© 
Actinoraycete 
Actlnomycete 

I 
\ 
m / 

M ] 
Bacillus megatherium, Baelllus cereus. Aerobacter 

£S£28SB2a» a n d Escherichia eell grew extremely well on both 

media. Saocharomrces oerevlslae and aaechat»a«yfti>i« ellip-

showed no growth on the extract agar but exhibited 
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TABLE Vt 

vmmnw VALUE OP CTJCPRBITA M A M A 
EXTRACT FOR THIRTY MIC100RGAHISMS 

Organism Extract Broth 

Bacillus cereus 
Bacillus megatbsriu* 
Bacillus myeoides 
Bacillus tubtills 
Gaffkya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium saefpaatis 
Aerobaeter aeroganes 
Alkallgenes fecalis 
Kseherichia coli 
Eschez&ehia coraaunior 
Klebsiella pneumoniae 
leisaeria catarrhal!a 
Pseudoaton&s aeruginosa 
Pseudoraonas fluorescens 
Proteus vulgari s 
Serratia marcescens 
Aspergillus niger 
Penieillium notattam 
Saĉ fearerayces cerevisiae 
Saccharosayces ellipsoideas 
Torula histolytica 
Actinomycete X 
Actinomycete 2 
Actinomycete 
Actinomycete 
Actinomycete 

m 
M 

M { 
fh 

1 
% 
t 

4 
I 

abundant growth on the extract broth. All species of 

actiaomyeetes grew abundantly, 

Nutritiv© value for the thirty test microorganisms 

on culture media prepared from the extract ©f Hibiscus 
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TABLE 18 

mrramvE VALUE OP MUCUS CAROTA 
EXTRACT FOR THRfl MICRdORCIAMISMS 

Organism mgfcXMt. Amr 1actraet Brotto 

var, 
var» 

BA@il3.tta cereua 
Bacillus megatherium 
B&Oillua myeoides 
Baelllua aubtille 
Gaffkya tetragena 
Mioroooocua pyogenes 
Micrococcus pyogenes 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegmatis 
Aerofoaeter aerogenes 
Alkaligenes feoalia 
Escherichia ©oil 
Baoherlehia eommtrai or 
Klebsiella pneumoniae 
Neisseria catarrhalis 
Paeudoraonas aeruginosa 
Paeadomonas fluoresceins 
Proteus vulgaris 
Serratia aaroeseeas 
Aspergillus niger 
Penieilliuia not&tum 
aaeehardayees eerevlsiae 
S&ceharoeiyees ellipsoideus 
Torula histolytica 
Actioomyoete X 
Actinomycete 2 
Actinomyoete 
Aotinorayeete 
Aotlnanyeete 

albus 
aureus 

eseulentus la shown In Table 19. Two thirds of the test 

organisms grew moderately to luxuriantly an these media. 

Qatarrfaalla and Proteus vulgaris grew very 

sparsely. The two speeles of molds showed moderate growth* 

mailto:BA@il3.tta
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TABLE 19 

SOTRITIVE VALOE OF B1BX3CTS ESGULEMTUS 
EXTRACT FOR THIRTY MIGROQMAHISMS 

Organism 

Baci l lus cereus 
Baci l lus megatherium 
Baci l lus mycoides 
Baci l lus s u b t i l i s 
Gaffkya te t ragena 
Micrococcus pyogenes va r , albus 
Micrococcus pyogenes var» amicus 
Micrococcus roseus 
Micrococcus oi t reua 
Mycobacterium smegjaatis 
Aerobacter aerogenes 
Alkaligenes f e c a l i s 
Escherichia s o l i 
Bseh@riehia eGoimmior 
Klebs ie l la pneumoniae 
Neisser ia c a t a r r h a l ! a 
Pseudomonas aeruginosa 
Pseudomonas f l u o r e s c e s 
Proteus vu lgar i s 
S e r r a t i a raarcsscena 
Aspergi l lus n ige r 
Penicl l l i taa notatiaa 
Sacqharoiaycea ©ereTisia® 
Saccharoatyees e l l ipso ideus 
Torula h i s t o l y t i c a 
Actinonayceta X 
Actinomycefc© 2 
Actinaaycete 4 
AetincBiyoete 
Actiaomycete 

Ext rac t Broth 

M 

M 

m 
w 

*** 

k 
% % 

mm 

1 
MMEi&MW, 1Mm. g r a t e r of the two. The two species 

of yeas t , aaoefaaroBgreea eerevla iae and Saecharcmveea 

e l l i p so ideus . showed medium growth, Actincstaycete X, 

Aotiaomyeat© 5# and Actinaaycete exhibi ted only a l igh t 

growth, but f a r surpaeeed tha t of the o ther actincmyoetes. 
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The nutritive value of the extract of Lactuca aatlva 

is shorn in Table 20. None of the species of the genus 

TABLE 20 

HUTRITIVE VALUE OF LACTUCA 3ATIVA 
EXTRACT FOR THIRTY MICROORGl&ISMiS 

Organism Extract Broth 

var. 
var. 

Bacillus cereus 
Bacillus megatherluo 
Bacillus mycoldas 
Bacillus subtllls 
Gaffkya tetragena 
Micrococcus pyogenes 
Micrococcus pyogenes 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegnatls 
Aerobacter aerogenes 
Alkaligenes feealls 
Escherichia coll 
Escherichia oorasualor 
Klebsiella pneumoniae 
neisseria catarrhal!® 
Pseudoraonas aeruginosa 
Paeudomonas fluoresceins 
Proteus vulgaris 
Serratla marceseeas 
Aspergillus nlger 
Penlclllltaa notatuaa 
Saccharomyces cereviaiae 
Saceharaaycea ellipsoideus 
Torula histolytica 
Actinamycete X 
Aotincnyeete 2 
Actinamycete 
Actlncmyeefc© 
Actinamycete 

albus 
aureus 

& 
W 

// v & 
$ 
•m 

M 

Micrococcus showed any growth at all, Baclllua mvooldes. 

subtilis, Aerobacter aerogenea, Klebsiella 



38 

*»d Pseudomonaa fluoresce®* exhibited heavy 

growth. Other organisms showing poor to medium growth 

Mycobacterium saegmatle, Alkallgenes fecalls. 

Paeudcmoaaas aeruginosa, and Serratla marcescens. Asper-

g 4 M m &lES£ §3?®* profusely in both the extract broth and 

upon the agar? whereas ffenlclllluai notatum gave a heavy 

growth only m the extraet agar, fhe two species of 

Saceharomreea exhibited light to medium growth* Actino-

myeete 1|4 grew abundantly on both media. 

fable 21 shows the nutritive value of the vegetable 

extraet media «f Lvcoperslctaa esculentum. Hon# of the 

gram-positive bacterial organisms nor the aetlnarayeetes 

produced any growth either in the extraet broth or upon the 

extraet agar* Two gram~negatlve organisms, Aerobacter 

«<* Klebsiella pneumoniae, grew luxuriantly on 

the extraet media. Asperftillug nlaer and Penicllllum 

Ĥ tattaB. produced abundant growtft, while Sacchayormrces 

and Saccharomvcea ellipsoldeus exhibited only 

poor to medium growth. 

The nutritive value of the extract media of Petro-

ffMll i« revealed in fable 22. The test or-

ganisms grew extremely well on these extract media. Every 

organism exhibited growth in the extract broth} however, 

three organisms failed to grow on the extraet agar. 
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TABLE 21 

WfRmVB VALUE OF 
EXTRACT FOB THI 

WMmiGXM ESCtlLMTWi 
mcR00^0ASIS® 

Organism Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoides 
Baelllus subtilis 
Gtafftey* tetragena 
Micrococcus pyogenes var,, albus 
Micrococcus pyogenes var. aureus 
Micrococcus roaeus 
Micrococcus citreus 
Mycobacterium smegraatis 
Aarobaeter aerogones 
Alkaligenes facalla 
Escherichia ooli 
Escherichia ecraaunior 
Klebsiella pneumoniae 
Neisseria catarrhalis 
FaeudoBionas aeruginosa 
Paemdomon&s fluoresces 
Proteus vulgaris 
Serratia marcaseena 
Aspergillus aiger 
PeniciIlium notation 
Saceharomyeas cer@vlsiae 
SaeehaFotiyees ellipsoideus 
Torula histolytica 
Actinomycete X 
Actlnomycete 2 
Aetinooiyeet© 
Aetinonycete 
Actinotaycate 

/// 

// 

/// 

I 
fable 23 shows the nutritive value of Fhaseolua 

iHffltftfft ©attract media. With the exception of aaffkra 
and Micrococcus citreus all of the test organisms 

produced gfSfth on these media* Most of the organisms 
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TABLE 22 

HUTRXTZVS VALUE OF PET 
EXTRACT FOR THIR1 W SH8® 

J.Mite,,,. 

Bacillus oereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus subtllis 
Gaffkya tetrageoa 
Micrococcus pyogenes var« albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citrous 
Mycobacterium smegmatis 
Aerobaeter aerogenos 
Alkaligenea fe@cO.is 
Escherichia coli 
Escherichia ccsamunior 
Klebsiella pneumoniae 
Seisseria catarrhalis 
Psaudoraonits aeruginosa 
Pseudamonas fluorescena 
Proteus vulgaris 
Serratia marcescens 
Aspergillus niger 
fenieilllvm notatum 
Saecharorayees eerevisiae 
Saccharamyees ellipsoideus 
ferula histolytica 
Aetinomycete X 
Actinomyces 2 
Actinomyces© 
Aetinomycete 
Actinomyces© 

Extract Agar Extract Broth 

revealed moderate to heavy grovth; however* soae organisms 

m Mlcroeoccua gyosteaes var. albus. Micrococcus 

IMPaafi var- S32SS1S* Neisseria oatarrfaalis, and Proteus 

showed very scant growth, Aspergillus nieer and 

tell# histolytica grew luxuriantly both in the vegetable 

mailto:fe@cO.is
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TABLE 23 

OTTRIflVE VALtJH OF FHASEOLPS 
EXTRACT FOR THIHTX MICHOORG 

ATUS 
TsSS" 

Qrga&laat Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bm@lll.us aye aides 
Bacillus subtills 
Saffkya tetragena 
Micrococcus pyogenes TOP, albus 
Micrococcus pyogenes Tar, aureus 
Micrococcus roseus 
Micrococcus eltreus 
Mycobacterium sraegraatis 
Aerobacter aerogenes 
Alkaligenes feealia 
Escherichia coli 
Escherichia CQmrnunior 
Klebsiella pneumoniae 
neisseria catarrhal!s 
Pseudomonas aeruginosa 
Pseudanonas fluorescens 
Proteus vulgaris 
Serratla m&reescens 
Aspergillus niger 
Penloilllum notaturn 
Saccharomyces cerevisiae 
Saccharoitryces elllpsoldeus 
Torula histolytica 
Actinoraycete X 
Actincunycete 2 
Actinoraycete 
Actinomycete 
Aetinoaycete 

i 
•mm 

i 
f 
f 
m 
I 

extraot broth and upon ttoe vegetable extract agar. Ac-

tinoaycete 5 and Actinomycete showed more growth than 

aaay of this group. 

The nutritive value of the extract media of Phaseolua 

vulgaris is la fable 21}.. Only five organisms failed 

mailto:Bm@lll.us


k2 

TABLE 2k 

JTOTBITIVE VALUE OF PHASESOUra VULGARIS 
EXTRACT FOB THXBTf MICROOHaANISMS 

Organism E x t r a c t Agar E x t r a c t Broth. 

B a o i l l u s ce reus 
B a c i l l u s megatheritsa 
B a c i l l u s rnycoides 
Bacillus subtill8 
Oaffkya t e t r a g e n a 
Micrococcus pyogenes v a r . a l b u s 
Micrococcus pyogenes va r . au reus 
Micrococcus roseus 
Micrococcus c l t r e u s 
Mycobacterium saegraat is 
Ae robas t e r aerogenes 
Alka l tge i ies f e c a l i s 
Escherichia ooli 
I s c h e r i c h i a coxmnunior 
K l e b s i e l l a pneumoniae 
n e i s s e r i a c a t a r i ^ i a l i s 
Psoudcmonas ae rug inosa . 
Fseudcmoiiaa f l u o r e s c e n s 
P ro t eus v u l g a r i s 
S a r r a t l a marc®acoris 
Aspergillus n i g e r 
P e n i c i l l i n ® aotatum 
Saccharomyces c e r e v i s l a e 
Saccharomyces e l l i p s o i d o u s 
f o r u l a h i s t o l y t i c a 
Actinamycete X 
Actinomycate 2 
Actinomycete 
Aotinoraycate 
Actincmycete 

A 

M 

¥/ 
M 

\ 

L 
mm 

I 
4/ 
% 

m 

to grow i n t h e s e media# Of t h e b a c t e r i a l organisms, 

Bael l lma megatherium. 

Aerobae te r ae rogenes , K l e b s i e l l a pneumoniae, 

a e r u g i n o s a , and Paeudaaonag f l u o r e a c e n a showed 

heavy growth. The two s p e c i e s of mold®, A s p e r g i l l u s n l g e r 
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and Penlcllllqa notatunu and two of the yeasts, 

myoes cereviaiae and Sacoharomrees ellloaoldeus grew pro* 

fusely. All five species of aefcinosayeetes grew luxuriantly 

both in tin# extract broth and upon the extract agar. 

According to Table 2$ approximately one half of to® 

teat organisms produced growth on the extract media of 

TABLE 25 

IOTRITIVE VALUE OF FISTM SATITttl 
EXTRACT FOR THIRTY MICR00BQAH1SKS 

Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoldes 
Bacillus trubtilia 
Qaffkya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus cltreus 
Mycobacterium amegmatis 
Aerobacter aerogenes 
Alkaligenes fecalis 
Escherichia eoli 
Escherichia command or 
Klebsiella pneumoniae 
Xelsseria eatarrhalls 
Pseudcmonas aeruginosa 
Pseodaaonas fluorescene 
Proteus vulgaris 
Serratia marcescens 
Aspergillus niger 
PeniciIlium notatum 
Saccharorayces eere-risiae 
Saccharomyces ellipsoideus 
Torula histolytica 
Aetlnamyoete X 
Actlncmyeete 2 
Actlnaaycete 
Aetlnomycete 
Actinomyeefce 

f 

ttt 

\ 
ttt 
ttt 
/tt 
fit 

mm-

ttj 
tt tt ttt 
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Plaum. sativum. Sine bacterial organisms exhibited medium 

to heavy growth on either or both of the extract media. 

The growth of Aspergillus niger was excellent on both types 

of media; however, Penlolllium notatua showed only poor 

growth In the extract broth* The three species of yeast 

grew extremely well, but negative results were recorded 

for the species of aetlnoraycetes. 

An observation of Table 26 whigh shows' the nutrient 

value of the extract media of Bhetaa rhaponticum reveal® 

that the growth of the bacterial organisms was completely 

inhibited on both of the extract media* Aspergillus nigar 

showed a heavy growth on the vegetable extract agar. 

Sacoharopycea cerevlslae and Saccharaairccs ellipsoldeus 

revealed only slight growth on the agar; whereas Actino-

rayeete X tufii Aetinomyeete 2 exhibited only barely percep-

tible growth. 

fable 27 reveals the nutritive value of the extract 

media of M O f the bacterial organisms, 

gaclllus aarcoldes. Bacillus subtllls. Aerobacter aerogenes, 

pneumoniae, Pseudotnonas aeruginosa, and Pseudo-

fluorescein grew abundantly, ffcile Gaffkva tetr&gena. 

2l$£SaS# Alkallgenea fecalls. and Neisseria 

*h**ed no signs of growth. Aspergillus niaer 

revealed excellent growth. Favorable results on the 

extract agar of the two species of yeasts, Saccharomvces 



TABLE 26 

MUfamVE VALUE OF 
EXTRACT FOB fill1 mm POSTICUM 

Organism Extract Ascar Extract Broth 

Bacillus cereus •*» 

Bacillus megatherium * * * * 

Bacillus nycoldes m m 

Bacillus subtills m m 

G&ffkya tetragena m m 

Micrococcus pyogenes var. albus m -* 

Micrococcus pyogenes var. aureus mm 

Micrococcus roseus <m 

Micrococcus cltreus m* 

Mycobacterium saegnatis * * 

Aerobacter aerogenes mm 

Alkallgeaes fecalIs « m 

Escherichia coll m m 

Escherichia communlor m 

Klebsiella pneumoniae m- * * 

Belsserla catarrhalis m * * 

Pseudotaonas aeruginosa m 

Pseudcmonaa fluorescens m* m 

Proteus vulgaris m. 

Serrftls sareeseens m- m 

Aspergillus niger /// / 
Peril cilliura notatum 
3accharorayce3 eerevislae ««»' 

Sacoharctsyces elllpsoldeus / «» 

Torula histolytica m* 

Actlncnyeete X / / 
Actlnomycete 2 ** 

Aetlnosnycete k -

Actlncnycete 5 ~ 

Actinaaycete Ifa « • 

Sj^arotnyces elllpsoldeus. was observed. 

Aetinaaycet© was the only one of the aotinaaycete group 

that gave any noticeable growth. 



TABLE 2? 

NUTRITIVE VALUE OF SOLANUM MELOIJGENA 
EXTRACT POl THIHTY MICIOORGAHISMS 

Organism E x t r a c t Agar Bxfcraefc Broth 

B a c i l l u s e e r eus / 
B a c i l l u s megatherium / Baeillus isyeoldes 

m Baeillus subtilis m / / / 
Qaffkya tetragena 
Micrococcus pyogenes v a r . albus / 
Micrococcus pyogenes v a r . aureus / m 

Hlcrococcms roseus / <m 

Micrococcus e l t r e u s m 

Mycobacterium amegmatis 4* 
Aerobacter aerogenes w /// 
Alkallgenes feealls mm 

E s c h e r i c h i a o o l i 
E s c h e r i c h i a cojainunlor m 

K l e b s i e l l a pneumoniae /// 
n e i s s e r i a eatarrhalls «» 

Fseudoraonas ae rug inosa m $ Pseudanonas fluorescens /u $ 
Proteus vulgaris /u 
Serratla marcescsns // 

¥/ Aspergillus nlger 
// 
¥/ V P e n i c i l l i u m notatum // V 

Saecharoraycea c s r e v i s i a e m / 
Saccharomyces elllpsoldeus 

m 
/ 

Torula h i s t o l y t i c a 
Actincanycete X } ? 
Aetlncayoete 2 / nm 

Actinomycete 4 / m 

Actincanycete 5 / w» 
Aetlnomyoete ty. rf m 

According to Table 28 shloh shows the nutritive value 

of Sp inae i a o l e r a c e a . P e n l c l l l l u a notatum exhibited poor 

growth. Both s p e c i e s of Saccharomyces grew m o d e r a t e l y . I n 

t h e acfcinomycete group only Actinorayoete showed any a p -

preciable results on the extract media. 
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TABLE 28 

HOTRITIfS VALVE OF 
EXTRACT FOR THIR1 

n m A C M 
1GAKISMS 

Organism Extract Agar Extract Brfath 

Bacillus cereus 
Bacillus aegatheriWBi 
Bacillus myeoides 
Bacillus subtills 
Oaffkya tetragena 
Micrococeua pyogenes var, albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegjaatis 
Aerobacter aerogeries 
Alkallgenes f©calla 
Escherichia ooli 
Escherichia coramunlor 
Klebsiella pneumonia© 
Neisseria catarrhal!s 
Pseudomonas aeruginosa 
Pseud osuinas fluoresces 
Proteus vulgaris 
Serratia ui&reeseens 
Aspergillus niger 
Penlcilliisn notaturn 
Sacchararayces eereviaiae 
Sacciiaroniyeea ellipsoidsus 
Torula histolytica 
AetinoBjeete X 
Actinomycete 2 
Actinaaycete if. 
Aetincmycete 
Actinomycete 

& 
** 
S 

f 
3 
// 

Table 29 shows the nutritive value of Vjgna alnenaia 

extract media. Exceptionally poor growth was observed on 

these. Only nine organ!sua showed any signs of growth, 

the only significant on® was Aspergillus niger. It grew 

abundantly. 
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TABIC 29 

WTBIf I ? 1 VALUE OP VI QUA 
EXTRACT FOR THIRTY MICROOisIf lSs 

Organism E x t r a c t Am&T Extract Broth 

B a c i l l u s e e r eus 
B a c i l l u s megatherium / 
B a c i l l u s ayoo ldes mm 

Baelllue aubtilia * 

Gaffkya tetragcna -
Micrococcus pyogenes v a r . a l b u s «« 

Micrococcus pyogenes v a r . au reus * * 

Micrococcus ro seus // mm 

Micrococcus © i t r eus m 

Mycobacterium sraegraatis m 

Aerobae te r aerogenes m mm 

Alka l igenes f © c a l l s mm m 

E s c h e r i c h i a coll mm 

E s c h e r i c h i a ccmraunior / * * 

K l e b s i e l l a pneumonia© ««r 

Belsserla catarrhal!e 
Pseudcmonas ae rug inosa * * 4» Pseudcmon&s f l u o r e s c e n s « mm 

Pro teus v u l g a r i s * m 

S e r m t l a marcescen® m m 

A s p e r g i l l u s n i g e r /// M 
Penlclllium notaturn mm urn 

Saceharomyees c e r e v i s l a e mm 

Saccharcmyces elllpsoideus J 
t 

I 
Torula histolytica 
Aotin®n^eete X mm 

Actincmyeet© Z ** « * 

Actlncmycete 4 / * 

Actlnaaycsete 5 m -

Actinomycete lj4 / mm 

fable 30 r e v e a l s the nutritive value of the v e g e t a b l e 

extract media of Zm aaccharata. Bach of the twenty 

b a c t e r i a l organisms showed good growth with Baelllue 

i w e o l d e s . B a c i l l u s aubtills. Aerobaoter aerogenes. 
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TABLE 30 

NUTRITIVE VALUE OF ZEA SACCHARATA 
EXTRACT FOR THIRTY IE1R155889X3SS> 

Organism Extract Broth 

Bacillus cereua 
Baelllus megatherium 
Bacillus myeoidea 
Baeillus subtills 
Qaffkya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium smegmatis 
Aerobacter aerogenea 
Alkaligenes feoalis 
Escherichia coli 
Escherichia eommunior 
Klebsiella pneumoniae 
Xeisseria catarrhal!# 
Pseudomonas aeruginosa 
Pseudomonas fluoreacens 
Proteus vulgaris 
Serratia marceaeens 
Aspergillus niger 
PeniciIlium notatum 
Saccharomyces cerevisiae 
Saccharomyces ellipsoideus 
Torula histolytica 
Actinamycete X 
Actlncmyeete 2 
Actinanycete 
Actinamycete 
Actinamycete 

% 
// ? 

k 
it 

I 
I 

gseudcgaonas aeruginosa* and Pseudomonas fluoreacena ex-

hibiting the heaviest growth on both types of media. Better 

growth was observed on the extract agar than in the extract 

broth. Aspergillus n|&er showed a very heavy growth; whereas 

notatusi did not grow on either the extract agar 
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or in the extract broth* Each of the five actinomyeetes 

grew profusely. 

An observation ©f fable 31 *hich shows the nutritive 

value of Mixture Humber 1 reveals that M | i 

TABUS 31 

HOfRIflVE VALUE OF MIXTURE NUMBER 1 
BXTRACTS FOR THIRTY MICROORGANISMS 

Organism Extract Agar Extract Broth 

Bacillus cereus 
Bacillus megatherium 
Bacillus mycoides 
Bacillus subtilis 
Gaffkya tetragena 
Micrococcus pyogenes var. a lb us 
Micrococcus pyogenes var. aureus 
Micrococcus roseus 
Micrococcus cltreus 
Mycobacterium smegratis 
Aerobacter aerogenes 
Alkaligenes feoalis 
Escherichia coll 
Escherichia coramunior 
Klebsiella pneumoniae 
NolBeeris: catarrhal!s 
Pseudoraonas aeruginosa 
Paeudomonas fluorescens 
Proteus vulgaris 
Serratla ©arcescens 
Aspergillus niger 
Pen!ciIlium notaturn 
Saccharomycea cereviaiae 
Saeoharazees elllpsoideus 
Torula histolytica 
Actinomycete X 
Actinomycete 2 
Actinomycete If 
Actinomycete 5 
Actinomycete Ifo. 

J 
\ 

/¥ 
m m 
«*# w 
% 
I 

m 

/ 
/ 

Aerobacter Klebsiella pneumoniae, Faeudomonaa 
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aeruginosa. Serratla mareescens. a^d Aspergillus ni^er 

exhibited abundant growth. The three yeasts exhibited 

moderate results. 

The nutritive value of the extract media of Mixture 

Ntaaber 2 is shown in Table 32. Only three organisms 

TABLE 32 

NUTRITIVE VALUE OF MIXTUKE NUMBER 2 
EXTRACTS FOR THIRTT MICROORGANISMS 

Organism Extract Aaar Bxtraet Broth 

Bacillus cereus « m* 

Baoillua megatherium mm m 

Baoillus mycoiaea 
Bacillus subtilis - -

Gaffkya tetragena • 

Micrococcus pyogenes var. a lb us • 

Micrococcus pyogenes Tar. aureus * * ««» 

Micrococcus roseus 
Micrococcus citrous * «W 

Mycobacterium araegaatis - • 

Aerobacter aerogenes 
Alkaligenes fecalla • 

Escherichia coll 
Escherichia coramunlor 
Klebsiella pneumoniae mm 

Neisseria catarrhalis m * * 

Pseudcmonas aeruginosa * * • 

Pseudomonas fluorescens • mm 

Proteus vulgaris mm 

Serratla marcescens mm 

Aspergillus niger /// w 
Penicilllura notatum * * 

Saccharomyces cerevisiaa 
*/ */ Saccharomyces ellipsoldeus / 

Torula histolytica «» 

Actinoasycete X • ,**-

Actinaaycete 2 • mm 

Actinomycete If. <m 

Actinoraycet© 5 m 

Actinorayeete l|4 « * mm 
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exhibited any growth. These mm Aatsersdllus n^er, 

Sac char any ces cerevlsiae, end Saeehayoagoes elllpsoidsus. 

the first of these growing most profusely. 

According to fable 33 *ki«b shews the nutritive value 

of Mixture Number 3 extract media, tea bacterial organ!©as 

TABLE 33 

KUTRITIVE VALUE OF IIIXTUBE HUHBER 3 
EXTRACTS FOE IBIftfl MICROORGAHISMS 

Organisms Extract Agar Extract Broth 

Bacillus cerous 
Bacillus megatherium 
lad lira mycoides 
Bacillus subtills 
Oaffkya tetragena 
Micrococcus pyogenes var. albus 
Micrococcus pyogenes var. aureus 
Xicroooocus roseus 
Micrococcus eltreus 
Mycobacterium smegmatis 
Aerobaeter aerogenes 
Alkaligene# fecalla 
Escherichia coll 
Escherichia comraunlor 
Klebsiella pneumoniae 
Neisseria catarrtialis 
Paeudotaonas aeruginosa 
Pseudosnonas fluoresceins 
Proteus vulgaris 
Serratla marcescens 
Aspergillus niger 
Penicllllum notaturn 
Saoehararayoes cerevlslae 
Saceharoaiyees ellipsoideus 
Torula histolytica 
Actinonyoete X 
Actincmycete 2 
Aetinomycet® 
Aotinooiycete 
Aotincmycete 

M 

\ 

ty 

m 
is 

m 

/ % 
% 

mm 
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// 
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showed a© signs of growth. However, the other organisms 

exhibited favorable results. 

fable 3k reveals the nutritive value of the extract 

media of Mixture lumber If. Three gram-positive organisms, 

TABLE 34 

HUTRITIVE VALUE OF MIXTURE HUMBER If 
EXTRACTS FOR THIRTY MICROORQAKISMS 

Organism Extract Agar Extract Broth 

Baeillue eereus m mm 

Bacillus megatherlua •mm 

Bacillus mycoides m 

m Bacillus subtilie M m 
Gaffkya tetragena mm 

Micrococcus pyogenes var. albus m 

Micrococcus pyogenes var. aureus m, m 

Micrococcus roseus J 
Micrococcus cltreus urn « n 

Mycobacterium smegmatis - A J Aerobacfcer aerogenes / / / 
Alkaligenes fecalis 
Escherichia coll m* mm 

Escherichia coismunior mm •«*» 

Klebsiella pneumoniae M m 
Neisseria catarrhalis m 

Pseudomonas aeruginosa 
Pseudomonas fluorescens m 

Proteus vulgaris mm- m 

Serratia marcescens m m 

Aspergillus niger /// /// 
Penicilliua notatua n. // 
Saeekarcrayees eerevisiae 

k 

Saccharomyces ellipsoideus 
k 

/ 
Torula histolytica m 

Actinomycete X mt -w* 

Actiniaayeete 2 • » * * 

Actlnoiaycet© 1). / 
Actincaaycete 5 m 

Aotiaomyoete tyij. 
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Bacillus aubtilia. Micrococcus | g S M * Mycobacterium 

smegmatla. exhibited growth with Bacillus aubtllla showing 

the heaviest growth. Only two gram-negativ© organisms, 

Aerobacter aerogenes a M Klebsiella pneumoniae, grew. Both. 

Aspergillus ateff «*d showed growth. 

TABLE 35 

HUTRITIVE VALUE 0P MIXTURE NUMBER 5 
EXTRACTS FOR THIRTY MICROORGANISMS 

Organism Extract Agar 

A 
Extract Broth 

i 

4 
11 

§ 
% 
% m 
f 

% 

& 

A 
1 

1 

% 
% m 
f 

% 

& 
rr 

i 

'i / 

f 
% 

% 
m* 

% 

var. 
var« 

Baoillua cereus 
Bacillus megatherium 
Baoillua mycoldea 
Bacillus aubtilis 
Gaffkya tetragena 
Micrococcus pyogenes 
Micrococcus pyogenes 
Micrococcus roseus 
Micrococcus citreus 
Mycobacterium amegraatis 
Aerobacter aerogenes 
Alkaligen.es recalls 
Eacherichia eoli 
Escherichia coBBttunior 
Klebsiella pneumoniae 
leiaseria catarrhalis 
Pseudoaonas aeruginosa 
Pseudoataonas fluorescena 
Prot eus vulgar! s 
Serratia marcescens 
Aspergillus nlger 
Penlcillluia not&txm 
Saceharoayeas oerevisiae 
Saccharosayces alllpaoideus 
Torula histolytica 
Actinomycete X 
Actincmyceta 2 
Actinomycet© 
Actincesycete 
Actinorayeet® 

albus 
aureus 
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©i® two species of Saccharanvces grew moderately; whereas 

i n the species of actinmyeetes only Aetinomyeete If showed 

any growth. 

The nutritive value of the extract nedia ©f Mixture 

Mumber 5 is shown la fable 35. Every bacterial organism 

exhibited growth, lb® least being produced by Bacillus 

22ESM* Mlgrocoooua Bfogmea w . albus. and Serratla 

Btarceacena. aseergfllua nlger exhibited excellent growth, 

w*111® not a turn and Torula histolyt ica gave 

negative reaulta. Bach of the aetinoByoetfts, with the 

exception of Aotincnyeete k* abundantly. 



CHAPTER IV 

SUMMARY AND COIfCLUSlOHS 

Rvuimavy 

1* Twenty-five different kinds of ommon garden vege-

tables were obtained and extracts of these were used to 

the preparation of laboratory culture media for use In 

tills Investigation. 

2. Thirty species of representative microorganisms 

were used in testing for nutritional value In these vege-

table extracts. 

3. The test mleroorganlaras were cultured on Tryptose 

agar slants and in Tryptose agar broth as stocks. Inoou-
i 

lations were nade from the Tryptose broth on to the extract 

agar plates and fnsm the Tryptose agar slants Into the 

•xtraot broths. 

b* Mixtures of several of the vegetable extracts were 

also used In order to determine the nutritive value of the 

extracts when canblned in one culture medium. 

$, The pa ©f each vegetable extract was determined 

and recorded. 

6. The results of growth, as criteria for determining 

nutritive values, were observed and evaluated after an 

$6 



5? 

incubation period of forty-eight hours, those were recorded 

la tabular form* 

7, Among the gram-positive bacterial species used in 

this investigation |acil^uf, ly^dej and subtllls 

showed consistently good growth on the greatest number of 

•fee vegetable extract media tested. Micrococcus cltreus. 

Bacillus cereua. and Gaffkya tetrafesna grew consistently 

lea* vigorously than the oilier gram-positive species. 

Vegetable extract media prepared from CUCUKIIS satlvua. 

m m m * W s f f l esculeatua. flmm alneaia. 

Mixture Humber 2, Mixture Huraber If, Rheum rhapontleum. and 

krcoperalcum eacuientum proved the least satisfactory in 

nutrients fear the gram-positive organisms. The last two 

of these completely inhibited the entire group. The extract 

media prepared fro® mucus oarota, Fetrosellmm hortense. 

saceharata proved the most valuable for the gram-

positive group. 

8. Gram-negative bacterial species did not grow as 

consistently well on the vegetable extract media as did the 

gram-positive ones. Alkallgenes fecalls, Neisseria catarr-

Mllt* If.^lf^rfM.a eqggaualor, and Proteus vulgaris did not 

grow at all on many of the media tested. The extracts of 

M M M . Ouqupfla qatlvus, Pi sum sativum. Rheum 

ifoapontlcum, Mixture Number 2, and Mixture Number Ij. re-

vealed consistently poor nutritive content for the gram-

negative spades. The most valuable extract media for this 
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group of organisms were prepared from Alllm SEB&# SSS& 

crassa. Bras si ea oleracea var. b^ffjt^, II **& ZSMSSS** 

llnum hortense. 

9* Aspergillus nlger grew abundantly on a majority of 

the extract media tested; Pe&lellllum Sffefttgl *»«*&** 

less vigorously. Capsio\» anmreat and Phaaeolus 

contained nutrients which supported excellent growth for 

both of these species, 

10, The growth of s&oahargwnrees eer-evlslae and Saocharo-

ggggjs ellipsoideua varied considerably <w various extract 

media. However, Phaaeolus vulgaris and Pimm jftMgt ®x" 
i 

tracts supported excellent growth for both of these species. 

Torula histolytica grew well on culture media prepared from 

extracts of Fhaseolus lunatua, Daucus carota, and P£sum 

sativum. 

11* The most significant growth exhibited by the 

strains of actinomyeetes was noted on extract media pre-

pared from Braaslea oleraoeae var. botrvtls II, Qucurblta 

maxima. Daueus carota, fhaseolus. vulgaris. Zea sacoharata, 

Mid Mixture lumber $. The extract medium of kyeoperslcum 

esculenttaa completely inhibited the growth of all the strains 

of aetincmycetes. 

Conclusions 

Fro© growth criteria determined by Mils investigation 

the extract media prepared fro® Pauous carota. Petroselinum 
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and Zea saccharata have been found the most valu-

able for the cultivation of the gram-positive species of 

bacteria, those prepared from, the extracts of Allium cepa. 

lilt smsm* var. botrvtls II, and Petro-

sellnum hortenae have been found the moat satisfactory for 

growing the groat-negative bacterial species. Whereas most 

all of the extract media were found aatisfaotory for the 

growth of Aspergillus nlger and Paalclllliaa notaturn. those 

prepared fro® Capsicum annuum and ghaseolus vulgaris were 

found the most significant. Phaaeolus vulgaris and Maim 

IftE&Tqi •*t?*«fe media supported excellent growth for both 

Haftoharaayeea eerevisiae and Saecharoravcea elllpsoldeua. 

• l2Sa£* MfiMzMfia g**®w well on oulture media prepared from 

extracts of Ifoaseolus Paucus carota. and Pi sum 

SSMSm* Extract media prepared from Braasloa oleracea var. 

tortffilftlif, 2£» Cucurblta maxima. Paucus carota. Phaseolus 

2tite£ll< i£& saccharata. and Mixture Sumber $ were found 

hi^ily satisfactory for eulturing the strains of actino* 

mycetes. 

These results indicate that certain vegetable ex-

tracts can be used in the preparation of suitable and 

economical culture media stoieh can be used both on the 

secondary and hitter education level for the growth of 

microorganisms. Further investigations should be made in 

order to determine the amino acid, metallic ion, accessory 
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growth, factor, and carbohydrate content ©f these vegetable 

extracts in order to determine Aether these correspond 

to those, set down by others, as the nutritional require-

ments for microorganisms. 
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