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to 4.5 (1 diameter; conidi a verrucose, oval or globoid, 4.5 to 5.8 (1 by 
4.0 to 5.5 (1 large, conidial chains divergent; peri the cia are formed 
abundantly, yellow, globose 50 to 120 fL diameter, in which asci 
abundantly produced; ascus include 8 ascospores; ascospores disc­
shape, 4.5 to 6 (1 diameter 4 to 5 f1 thickness, with distinct furrow 
and ridges. 

Growth on Koji extract-agar slant glaucous green (Rdg., XXXIII, 
39") to deep grayish blue-green, yellow perithecia produced at central 
area, powderly, reverse and agar yellowish brown. 

On Koji extract-gelatin deep slate-olive (Rdg., XLVI, 29/111
), an­

dover green (Rdg., XLVII, 25/1//) to citron-yellow (Rdg., XVI, 23/) 
or lemon yellow (Rdg., IV, 23), reverse yellow-ocher (Rdg., XV, 17/) 
to buffy citrine (Rdg., XVI, 19/), substrate change to pale brownish 
red. gelatin not liquefied. 

Growth on potato good, slightly raised and floccose, light brownish 
olive (Rdg .. XXX, 19") or Sepia (Rdg., XXIX, 17"); perithecia abun­
dantly prod uced. 

Milk coagulated but not peptonized in 20 days at 27°C.; litmus 
change to deep blue. 

Al-Ipm'yillns Clwvalie'l'i val'. '1'ubm' nov. val'. 

(PI. 4-7) 

Colonies on Czapek's solution-agar at first glaucous green (Rdg., 
xxxn{, 39"), then buffy citrine (Rdg., XVI, 19/) or light brownish 
olive (Rdg., XXX, 19"), margin lemon chrome (Rdg., IV, 21) by peri­
the cia, reverse primuline yellow (Rdg., XVI, 19/) to ochraceous-buff 
(Rdg., XV, 15/) at margin, chocolate (Rdg., XXVIII, 7") at central 
area, brownish soluble pigment produced; conidiophores short, 50 
to 150 f1 long by 4 to 7 f1 rarely up to 12 f1 diameter, walls smooth, 
gradually enlarged upward, with apical flask-shaped vesicles up to 
11 to 21 f1 rarely 28 fl in diameter, fertile mostly on the upper half, 
bearing sterigmata in one series, usually 6.5 to 10 f1 by 2.5 to 3.5 (1 

crowded, closely packed with axis roughly' parallel to axis of the 
stalk, chains of conidia divergent; conidia oval or globoid, slightly 
rough or smooth, 4 to 7 (1 by 3 to 5.5 (1, rarely 9 by 6 f1; perithecia 
globoid, 65 to 170 (1 in diameter; ascus contanins 8 ascospores; as­
cospores 4.5 to 5.5 (l by 3.5 to 4.5 (1, with distinct furrow and crests. 

Growth on Koji extract-agar slant at first glaucous green, then 
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clusters of branched sterigmata or single branched sterigmata from 
trailing aerial hyphae, wall smooth, thick; vesicles 7.5 to 10 f1 in 
diameter, commonly flask-shaped, fertile on the upper two-thirds 
with radiating sterigmata in. two series, primary sterigmata 4 to 
6 (1 long by 2 to 2.5 (1 in diameterr secondary sterigmata 6 to 7 (1 

long by 1.5 to 2.2 f1 in diameter; conidia oval to globose 2.5to,3.5 p 
in diameter, delicately roughened, in loosely radia.ting chains. 

Growth on Koji extract-gelatin heavy, distinct rugose, deep 
olive-buff (Rdg., XL, 21"'), reverse colorless, gelatin Iiqu'ef'l.ed to 25 
mm. deep, change to brownish red. 

Growth on potato abundant, raised, floccose,' conydalis green 
(Rdg., XLI, 29"') to vetlver green (Rdg., XLVII, 25///1), substratum 
uncolored. 

Milk strongly peptonized, at first litmus change' to pale blue 
then reduced. 

A.<;PC1,{Jilf'lf8 1'CJ'sicolO1' val'. 1i/(tfIU1IS nov. val'. 
(PI. 7-14) 

Colonies on Czapek's solution-agar at first white, passing through 
shades of yellow, to vetiver green (Rdg., XLVII, 25//") or deep grime 
green (Rdg., XLI, 25'//), reverse colorless to sulphur yellow (Rdg., 
V, 25); conidiophores mostly arising from the substratum, larger 
than AspergWus l'ersicolor, up to 600 f' long by ,5 to 7 f1 in diameter, 
walls smooth, thick; vesicle flask-shaped, 11 to 14.5 f1 in diameter; 
conidia oval to globose, 2.5 to 3.5 f1 in diameter, delicately spinulose, 
in radiating chains. 

Growth on Koji extract-gelatin good, at first deep olive-buff 
(Rdg., XL, 21"'), then covered with white hyphae, reverse buffy 
,citrine (Rdg., XVI, 19'), gelatin liquefied to 25 mm. deep in 40 
days at 15°C., slightly change to brown. 

Growth on potato heavy, raised, floccose, andover green (Rdg., 
XL VII, 25///1) to deep grayish olive (Rdg., XLVI, 21////) or vinaceous­
buff (Rdg., XL, 17'''). 

Milk strongly peptonized, litmus reduced. This molds resembles 
Aspergillus versicolor (VUlLLMIN) TmABoRcm1

()O, but is different in coni­
diophores which almost arising from submerged hyphae and distinct 
large. The author regard this as a variety of Aspgrgillus versicolor, 
and named Aspergillus versicolor var. magnus. 
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oval, later globose, 2 to 2.7 (1 in diameter, smooth; sclerotia or 
perithecia not found. 

Growth on Koji extract-gelatin abundant, distinctly rugose, 
blackish olive, soon covered with colorless or pale yellowisl1 mycelium; 
reverse buffy citrine (Rdg., XVI, 19'); gelatin changed to reddish 
brown, liquefied to 7 mm. in depth in 40 days at 15°C. 

Growth on potato abundant, raised, rugose, felted, Lincoln green 
(Rdg., XLI, 25"'). 

Milk peptonized, alkaline; litmus reduced. 

(PI. 13-26) 

Colonies on Czapek's solution-agar sprea"ding, convex, about 2 
mm. high at center, floccose or funiculose, slightly zonate, sage green 
to slate olive (Rdg., XLVII, 29""); reverse of colonies mostly color­
less, central area tilleul-buff (Rdg., XL, 17"), to grayish olive (Rdg., 
XLVI, 21""), marginal area light mineral gray (Rdg., XL VII, 25""). 
Conidiophores arising from submerged hyphae or from trailing or 
anastomosing hyphae, mostly short, 25 to 160 fl long by 2.5 to 3 (t 

in diameter with apex enlarged, walls smooth, later slightly rough; 
penicillus monoverticillate with conidial chains parallel or forming" 
a loose column; sterigmata somewhat elongated, 12 to 14 by 3 to 
3.5 fl, 4 to 5 in number, compact; conidia elliptical or oval, 2 to 3 
by 1.8 to 2.5 (1, smooth as seen with low magnification, very de­
licately punctate as seen under oil immersion; perithecia or sclerotia 
not found. 

Growth on Koji extract-gelatin abundant, distinctly rugose, 
light brownish olive (Rdg., XXX, 19") to sepia (Rdg., XXIX, 17"); 
reverse mineral gray (Rdg., XLVII, 25"") to deep grayish olive (Rdg., 
XLVI, 21"") at center, cream buff (Rdg., XXX, 19") at margin; 
gelatin uncolored, liquefied to 4 mm. in depth in .40 days at 15°C. 

Growth on potato poor, somewhat raised, buffy citrine (Rdg., 
XVI, 19'); potato change to brown. 

Milk strongly alkaline, but not peptonized. 

l'cli'ic,'lUttl1l, :J'cl'lU.;ow . .,kU ZAT.ESKI.101 

(PI. 14-27) 

Colonies on Czapek's solution-agar spreading, convex 700 to 800 It 
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green or varley's green (Rdg., XVII, 27'-XVIII, 31') when young, 
olive-brown (Rdg., XL, 17"') in old cultures; reverse colorless or 
cream color to naples yellow (Rdg., XVI, 19'), margin gnaphalium 
green (Rdg., XLVII, 29''''); substratum uncolored. Conidiophores 60 
to 300 f1 long by 4 to 5 p in diameter, with walls rough pitted, single 
or coremiform; penicillus consisting usually of the main axis and 
one branch variously up to 40 f1 long appressed with few metulae 
10 to 18 f1 long and groups' of sterigmata 10 to 11 by 3 to 4 f1 ; 
conidia globose 3 to 4.5 f1 in diameter, markedly spinulose; conidial 
chains parallel; sclerotia or perithecia not found. 

Growth on Koji extract-gelatin abundant; andover green (Rdg., 
XLVII, 25"/1); reverse radiately wrinkled, light grayish olive (Rdg., 
XLVI,21/1,,), margin olive ocher (Rdg., XXX, 21"); gelatin liquefied 
partly, becoming slightly brownish. 

Growth on potato abundant, velvety, Lincoln green (Rdg., XLI, 
25'/1). 

Milk strongly peptonized; litmus changed to blue at first, then 
neutral, through faint red, reduced at last. 

This strain resembles PenicUUmn crustosum TumlIn', but different 
in the surface of conidia which markedly spinulose. The author 
regard this a's a new variety of Penicillium crustosum, and named 
val'. ,s]Jinulo8poru1Yl. 

Pf'nicifliu1n c:x:panSUln TlImr. lOl 

(PI. 22-42) 

Colonies on Czapek's solution-agar spreading, zonate, fasciculate; 
drops colorless; pistachio green or American green (Rdg., XLI, 33/1'), 
sometimes covering with conidial crusts, margin white; reverse color­
less or rarely yellowish in margin; substratum uncolored. Conidio­
phores 150 to 270 fl long by 2.7 to 3 f1 in diameter, single or coremi­
form, with walls smooth; penicillus to .50/1 long, consisting of the 
main axis and one branch with few metulae and sterigmata; 
branches 15 to 35 f1 long; metulae 9 to 16 /1 by 2 to 3.5/1, in groups 
of 2 to 4; sterigmata 10 to 15 by 2.8 to 3 f1 in groups of 2 to 5 ; 
conipia elliptical or oval, 3 to 4 by 2.5 to 3.2/1, smooth; conidial 
chains parallel; sclerotia or perithecia not found. 

Growth on Koji extract-gelatin abundant, rugose, andover green 
CRdg., XLVII, 25''''); reverse olive ocher (Rdg., XXX, 21"); gelatin 

. liquefied and changed slightly brownish. 
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and Fusarium sp. It is a noteworthy fact that these species, except 
Per.ici!lium Roqueforti, have the broad growth-temperature range 
from 42° to 5°C. Stemphylium bJtryosu?n val'. bJtryti'J, ClcdJsporium 
herbarum and Alternarict tenui'J, the most common staining molds 
of butter, showed the active growth at 5°C. 

h. Thermal death ·point. 

Heat is one of . the cheapest and best agent for destruction of 
cells of microoganisms. It is used in dairy industries for killing 
bacteria. The raw materials; as milk and cream, are pasteurized, 
and the churn and other utencils are treated with steam or hot 
water to destory the microoganisms. Pasteurization is a process of 
heating to a temperature considerably below the boiling point with 
the object of destroying. a large percentage of the microoganisms 
that may be present. The two main types of pasteurization have 
been developed; (1) the flash method and (2) the holding method. 
The flash pasteurization consists of heating to a comparatively high 
temperature for a very short period, the material running through 
the pasteurizer and to the cooler in a continuous stream. The 
temperature used ordinarily range from 71° to 85°C. (160° to'· 185°F.) 
or even higher, while the time usually varies from one-hair to one 
minute. 

The holding pasteurization consists of heating to a comparatively 
low temperature for a considerable period. The usual exposures 
are from 60° to 65°C. (140° to 150°F.) for from 20 to 30 minutes. 

The survival of molds after pasteurization were frequently 
observed by the author. To study the effect of hea'ting on mold 
spores, the following experiments were made. The koji extract 
tubes were heated in a water"bath in which the water was agitated 
and the temperature of the koji extract was constantly held at 
5Go, 55°, 60°, 65°, 70°, 75° 01" 80°C. Conidia from young cultures of 
molds were transferred to the tubes with a platinum loop. After 
the inoculated tubes were held at the temperature for ten minutes, 
they were imediately cooled to 27°C. The inoculated and pasteurized 
tubes were incubated at 27°C. for two weeks and observed the 
effect of pasteurization. The results' of the experiment are shown 
in table 57. 

A study of table 57 shows that all species of the molds survived 
"50°C. for 10 minutes, but were dead at 80°C., and a few mold spores 
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