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MICROBIOLOGY, RESEARCH AND EXTENTION
(Abridged from Japanese text)
By Masahiro NAKANO

Preface

This is not a report of the scientific research, but is written as an essay on the microbiology, in
which I have engaged nearly fifty years since graduated from the University‘of Tokyo.

In my position, the microbiology is focused to its extended field of application, the Japanese
traditional fermented foods and beverages. Investigation of the simplest organism in a carefully
controlled and traditionally inherited artifactual environment could uncover the nature of
mysterious products, as well as the biochemical universals hidden in them, bearing a general
simplicity to the microorganism of more complex situations, in which they suggest infinite and

prosperous possibility of applications to the mankind.

Utilization of Agricultural Products

The material to which the microorganism challenges is chiefly turned to foodstuffs, it is
agricultural and fishery products. The domestic production of agricultural products in wider
meaning in Japan, according to the statistics 1975 shows that live-stock products are 25.2%, farm
products are 72.2%, sericulture product is 1.6%, and others are 1.0%, for the total amount of
cost respectively.  (Japanese text, Table 1)

The raw agricultural products are processed into food, by different way of manufacturing
procedures, its basic situation is in the Science and Technology, and Art. In this field, the
microorganism acts an important role to increase ’additive value of foods. On the otherhand,
there are unfavorable happenings caused by the microorganisms, which should be controlled in

the field of application, on the opposite category.

Generally speaking, the food processed by microorganisms, should furnish for the consumer
the fundamental characters of the Palatability, the Acceptability, the Nutritive-qualification, the
Wholesomeness, the Safety, and the Tolerability to Household-economics.

For the better utilization of agricultural products into foods, the microorganism could be
expected its extended field of application, and eradication, based on the fundamental learnings

of microorganisms.

Fermentation Technology

In this, I explain simply the concept of fermentation technology in Japanese fermented foods
as example of those common products.
The Miso is a most popular fermented food throughout Japanese island. The material of

Miso is generally composed of rice, soybean, and common salt.



The rice is steamed and made into KOJI. The KOJI is KOJI-mold grown mass of rice, in
which chiefly the hydrolysing enzyme is produced, owing to the growth of the mold —
Aspergillus oryzae species industrial strain —, on the same time the living lactic acid bacteria and
several kinds of another bacteria and yeasts are propagated, but no other kind of molds, thosé of
which microbial seeds are fallen into during the course of KOJI-making in the traditional
work-room as air-borne free living microorganisms, without artificial procedure.

The soybean is cooked until it becomes soft and palatable, then after cooled enough to be
suitable for the growth of microorganisms, it is mixed with abovementioned KOJI, and with
common salt, adding a small amount of pitching brine to adjust the moisture of total mixture,
into the range of 45 to 50 percent.

Then the mixture is put into the fermentation cask and kept still for ripening for some period,
this ripening ie. FERMENTATION course is out of the control of man-power, waiting an
achievement!

In the initial stage of manufacture, there exist several kinds of microorganisms, intentionally
added or unintentionally contaminated, their habitat is bsed on the rice and soybean, and their
growth is restricted or controlled according to the amount of common salt, ranging 3 to 13
percent added in the mixture.

The density, mortality, and niche of those microorganisms are changing during the course of .
fermentation, survival of the fittests competes each other, based on its segregated habitat and
proceeds into succession, and finally it becomes to so-called ecological balance, thus the MISO is
produced.

To say the truth, we do not know well about the microbiological aspect of MISO
fermentation throughout, but for standing upon the long experienced rule of MISO-manufacture,
which is based on the rate of mixing raw materials — rice, soybeans, and common salt —, and so
far as we keep this rule, we can obtain a definite.type of MISO, and there are many kinds of
MISO characterized according to its color (pale — pale yellow — red — brown), saltiness, and
flavor, as to the commodity. And in these different types of MISO, the ecological behavior of
microorganisms and the expected period of ripening are also different, and we know the
corelations between them in the manufacturing technology.

Anyhow, in MISO-manufacture, frankly to say, we only prepare the starting stage with
carefully designed processing, and let it for fermentation, in which the first importance of
microbiological action is left out of our technology, entrusting the whole course to the
fermentation microorganisms, and there the fruitful outcome is taken place.

We do the investigation to clear the mode of fermentation, and obtain some result which can
be introduced into practice, by enrichment or enforcing ideas to furnish the better quality, or to
shorten the ripening period, and as a consequence, the new type of MISO can be produced, but
such a method is not always able to produce the old-fashioned traditional MISO.

In this respect, I dare say that the fermentation technology is in the appropriate preparation
of microbial nutrient for the definite object, which will result the aimed fruit, and in general, we

rely upon the result of energetic action of microorganism, beyond our technological control.

Let me quote an impressive paragraph from late Miss Majory Stephenson’s ‘‘Bacterial

Metai)olism”: To form any coherent picture of these happenings is at present beyond our



powers, we are indeed in much the same position as an observer trying to gain an idea of the life
of a household by careful scrunity of the personnd material arriving at or leaving the house; we
keep accurate record of the foods and commodities left at the door, and patiently examine the
content of the dustbin and endeavor to deduce from such data the events occurring within the

closed doors.

Here allow me to extend the philosophy of fermentation technology.

In general, the food processing is to convert its original constitution in its principle, on the
otherhand, fermented product is a collected metabolite of the different kind of substitutes
(materials), which means that is the reminder of anabolic and catabolic phase collaborated by the
microorganisms of several fermentation characters. . So the constitution of materials are entirely
loose their nature and processed into the product of another new qualification. The category
of food processing is not the same.

In this point of view, fermented food is a created product based on the wisdom of
mankind. The creation is, so to speak, action of microorganisms which bears a children unlike

te their parent.

Origin of microorganisms, and up to the present

Different kinds of -microorganisms existing in our world survive at their fittest environment

respectively. At the present study, those environmental conditions are suggested as following

categories:

Type of respiration — need for oxygen Type of nutrition
1. Aerobic 15. Autotrophic
2. Microaerophilic 16. Heterotrophic
3. Anaerobic Need for solar light
4. Obligate anaerobic 17. Photosynthetic
. Type of aquatic condition 18. Non-photosynthetic (dark)
5. Soft water Condition of nutrition
6. Sea water 19. Poor nutritive
7. Concentrated lagoon water 20. Rich nutritive
8. Stagnant Water Osmophilic condition
Moisture condition 21. Osmophilic
9. Xerophilic 22. Osmotolerant
10. High moisture Habitat
Temperature condition 23. Aquqtic
11. Thermophilic 24. Edaphic
12. Mesophilic 25. Animal origin

13. Psychrophilic 26. Plant origin

14. Cryophilic 27. Foods and man-made materials



When first the origin of life was born in this world twenty hundred million years ago, the
surface was covered with thick cloud and the circumfereﬁce was entirely dark, atmosphere
contained plenty of nitrogen, carbon dioxide, methane, and ammonia, but no oxygen because it
combined tightly as oxidized compound, whole world was in reductive state. =~ There were small
amount of organic compounds, the simple hydrocarbons derived from carbides with water, and
the inter-planetary substances such as formaldehyde and hydroxylamine fall on the earth,
combined together in the circumstances of water with highly concentrated minerals in the
nitrogen atmosphere. And it is now proved that under these primitive conditions, several/kinds
of amino-acids were produced in the present laboratory experiment. For this fact, the
possibility of the occurence of such a fundamental organic substances might be easily imagined in
the daybreak of the world. This is an example of the existence of organic compounds in the
early world, and furthermore, according to the recent advances in the astronomy, the existence
of more organic compounds are reported.

In this primitive world, the first appeared single cell life was grown in the environment of no
oxygen (4), in concentrated minerals (7), high moistured atmosphere (10), grows at high
temperature (11), requires poor (19) organic nutrition (16), lives in high osmotic pressure (22) in
the dark (18) aquatic dwelling (23). Such a type of microorganism still remains in this present
world.

The photosynthetic microorganisms appeared later, from this period free oxygen gradually
increased in the atmosphere, which lead the developed organisms to the prosperity as we are
aware at present.

The numerous species of microorganisms were developed repeating the happening of changes,
influenced by the cosmic radiation or unknown mysterious effect, and such microorganisms are
believed successively alive, providing the characteristics from primitive to developed stage
respectively at present. )

We can now find out new type of microorganisms hitherto the character was unknown, the
search of unknown oneis first importance in developing fermentation industry. By the way, in
respect to this, I must mention that there is an epoch-making procedure devised by the molecular
biologist to bring up or create a new microorganism, which can never be recognized since the

birth of the world, to which the profound assesment must be emphasized.

Epilogue

The microbiology is filled with excitement in seeing fundamental discoveries through the eyes
of the humanizing enrichment acquainted with the personalities of the scientists, the naive zest
of a Leewenhoek (Fig. 1), or the lusty and compelling lucidity of a Pasteur (Fig. 7), almost of
which have brought wealth and peacefulness to the mankind.

I have written further on the items of interesting and curious action in this paper, the group of
microorganism and the scientific as well as practical classification of them (Tables in text), the

history of the technique of culture and its extended development to the practical application, the



reason of the microbilogy in the education of the Faculty of Agriculture in the University, on
the several practices done by me and the self-examination concerning their results, and an
appendix relating the autobiography as an investigator and a teacher of several fields concern,

these are in this Japanese text, to which I wish the reader will refer and indulge.

To the last I express may sincere thanks to Professor Naomi Takahashi, editor in chief of this
Journal, for his kind urge to write the memoirs, at the opportunity of my retirement from Meiji

University.

(Onthe day of April 1978, Tokyo)
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it,ﬁ%%mﬁmot&%m%z5nfmtﬁ,ﬁ&o%iif@?ﬁ%&@ﬁﬂm;Qf
HERA ORGSR L OERIGES, BHOWHEMLHERZINTV2DT, £505%H
BBk » THIER LRI IhTuwicbvwbha L, FreRits (h—31 F) RKHSRIT
LTRILKEXELTHVTHH 5,

*-REEMEL LTHEELTVW S AL A7 AT e F(H-CHO) & v FrF a7 3 v(NH,O0H)
%, HIBRAIRMALD -1 EL DB ATLOWK (4—5EDO TR L 2HEH wLnl THH
KExREDT WL HDOEENA (N) THEHLTIREIRLERICL 2L, 40BREL2HD
7 oBRTEREV S, ThIZRROMEKRO EOMEROLATHEGHERNRRLALZ LT
B B0, FRMNBIRBROEEY OB ETHET W EEL T, AHIARERRZ LT,

XTHFOHEOHBRIIEVWAEIOBISbh, KBEOXRBRCENATHERTH -7
ZHLARIII LD TAEREYS o THE LD DX, EARMEWTD -,

REE Ol T, B O LT R, RILKSE, 7308, KB, 7 ve=T7iRbEn R
CHEEL, BENSIRWEWIRET, E0X 5 eI T B2

S CHEREABPINEFEOBCHE L L Whbh B REMED RS 0%, WEbhbDD
S HEYREOSECE L RS TRDTERDL &, FRIIKBXHEN L AT, MELER
Wa Rk LT AMEMEDI SV TH T hH D EELHON, —~BEUTHE, ThikEirh
2 THWERHSE LT AP TH D REAE L BB Y AN TE L hidiebicy 20(84
SCHWOBERMAEL ~y 7= 7B DL LT, SO ONRBEHYOMED, T L TH-DXK
BHOLDOELTRELIEEZTHEILINRNTHS Do

BARELE VTR, F0hhOBHROFTARALNILIhEZTWSKBEOEHLIE, HE
LTHLTRAELTVAHME, ThnFESINeE»Sh, KBOorb @Bl E 5T, FH
DEFEHORET 2L 55 DOMERYBRAS NS TRIEEORNT, Bl 57k
AL, BEL, BREYLT, ThZhsigdbhbhoRLs 2,

bhbht R EOBROBEL FLEADOLGOT T, MEHEEL TV 5, KLY



HoOMROZ L >N TIEADL L L b\, BN FITHETLTWE L5 EL B, TK
BWER OB ECREE T WL 7T &%

HERBRE WS BB EREY ST, Fhid v &N, SHEHEE+o
SIK B EFERE L OHEEROLR v e2b0TH Y, Hosicflarmid s LR
R F DR b5 TRNTCONRELOEGE VS Z Einik 3,

FOME 2 DB ONTORMEN B DR RBELRDEIROMLSTH S,

IDRCABLHSBRERY L L LTHEHDERLE WS b OOBRBThbh, £147 3y
IR E L LR TL B,

IR HAEDOLERRES

SE&H (RRED B OB B OE it & & FE #
1 jigicd 11 | EREs 21 i e ek
2 S 12 e I P 22 HUEE
3 | R 13 | {S3EH# 5 2 N
4 e Shig 14 EiiE
23 Kk
XK £ RO *x B R #® 94 G
5 oK 15 i3 il 25 B
6 gkt 16 B GeER 26 bt )]
7 | EfEEE X 27 | A&, AEW
@ 3
8 | Bk Whk ABEH®RO R X -
17 | R&mE
2 H x5 18 | StAmIRHER R
9 | ZREEH )
10 KR * % B OE
19 | #Ho¥eER
20 BHREN

AEOFDIR NI HECFEE U cEDL, ZoRESTE, BEHNRLS D, HERE
(D), BASEEE 10, mEE QD, FERER (16), BERKE (18), BAXER (19, #l
Bt (22), ThoT, ZOERNIAHE (23 THotk,

OB OMESL, BELS 520 (Ly) BEEERD, ELLERL TEDORIRA
Bh%L, ThaERERTHERER - DA, Wb RFHEOGRTH D, Lo
HhoKKCH5d ORBEOLRLh OB HEH DL It > T 5,

ERTV55, BEOKBEYOBOERENLD, TORFEALMSTRTE, o+ ot
RTHELULMAEYCEZETH LB HLTTH 5,

HEIRCFIH L 270541, TRUBEFEOBEYHOHOEH IR OTH B, LOM
HEENDMEYORED A2 — VLo T B, D% 5% — VAW O R B HER R 2 5 52
LT ELRVGHBROBEE OB RT 2MEYOETH D, ThIIML D Z L CREL TV B,



EEOBRICEZ L O, EAOBMZOZEb 0, REOEMLOIT LVBEREADCD
oY, BB GEETHTS X ) RBEC L MAEHIAEE TS, LT ERNEROEFOE
EvEEL, HPFORILAELEL, BIF=xaAF¥—FHLil 5 2WEIBEY ORLE
TR DA E D VbR TLE S, £ LT LBROL - R, RBRY A LK
LOMERXOL VL, EPYRLERCE LI THTH O, BEHTHD, ThbD

6CO,+6H,0 — C:H,,0:4+60;
TRINBHEEHTH 5,

BfEoE Ficid, LRl 5% OMEHOBAEREL, L OHMELEGER, thi
ROEZPESTH > TEBT LT W5, TOREOMEYORES, HIIR S iR EMHN
BIE TR T 14, WhOBERERTHD LV Ty,

TOREIL, BRERLAAREYXS S,

COANABEYLhbhORETHRHT S &%, bhbhilifTl-TETW20TH 5,

CORDREABEYOEE D ODTRETLSEYE, HaoMEYOE R LERNNH#OL
b2, FLTEORBRBLHEL CERAARBEHEEIL, B2V HRELEEL5 X TONH
BgoaRkvT s IHMEwE, £LTErhb OBERE L EFECILKT 5 kb OREH
MOBEN, bhbhOEEK LM - TELDTH S,

BEHOELLRER

WEYDORUNBTRX DI CHESET, FLTCEhiPELXFHIOEBCE L ZENIEED
LOTHDHZ ENELEIND FTIE, BMEHOFATRED VA LAIRREFIHIMK TR
LDOTH o728, BEHCIIERE ) OERE ST LR TEAIRTE X,

505 HEOREML L DL, BEEBREZLTHILD=Z2D047 2 —H T,

BRI RE S ORI AL THE R BB TH S, TOBEETIML THDL ERBY A%
DLDThHEH, ¥U v YBROALDHEOBMETRL, TLFHLVHE, Kebeomeise
BEERLYI > L bRA:E8EM+ (Alchemist) 3, Zo¥ AXAKRARCBEINZ BT 2
WOLDELLA—THHZ &b, CORFEBEOLFH—2>0NTHABNCTETHLOT
BoEMLI, ZOHEMEHE LCREL I 0SB LESHRLEFEB L RT, 0
B gt Y — v » v (Freiherr von Justus Liebig, 1803—1873) DfnE ABEILEEL LY
OEET ARG TR L, BRIIMAELLLDOTHS EEETLLOT (1840), TOHLIES
BB ABESIIBRD ZD DT,

J)—ty b fic7 s vAD I A7 = (Antoine Laurent Lavoisier, 1743—1794) X7
2 - ABEHIE DL TH D EL, R VEYOERAERERL T, ToRMOSKHE
m%%f—un—#ya(h%ﬁlmm(hyhmm,N%—B%)m,ﬁXQﬁD%%ij



— AR ROMERIGE L 50 LRB L, ZHREYBEEORICREL IR TV,

Csleoe - 2C2H50H +2C02
SO ZFAT AN REEF A

CHIRBEOTA 2 ABEETIRY — ) 2~y 7OFHEKRL T DD TH DL, BRT
WMRILCT VOEYBE IS &, MBS LTz o FEX0MEBRARTI TS . Thbb
TN ——F LT A2 — RS A

nYE 180.16 —— 92. 14 + 88.02
HE 100. 0g > X%51.2¢g + 48.8g
KEL 100g) ——  X%64.3m/ 4+ 24.8/

(Kr—yYa—ty 23=FA7A2—-LOKEX I5°CRB\T0.747& Lic, ZOLEHIZ
AAOERELEITL7A2—LORELELCHEIRTV3)

=Y a—ty s DHFBRL, T2 - A EECRFIRESEOELVSBEDOEM
BCIE A BRT S,

FRMiE e 7 A a— ABRORIGR, Skl 26 LMBEOMBRRN LD, INIRE
CEWCTIE—HL TV 5,

BT+ D5 1z %\ T Philosopher’s Stone &\ 3 HREDEREER L DL DD FEFE
PHREL, AL > THEMWPEBEAERIGEHFBE LTV, V-Ey ez hicfin
Ferment 722 3 0% HELC, ThPBELYT FEHLLTFHTILOTHDI EE L, L
LAY S D THHZ ERFBELTVEDTH S,

B4z o Ferment &\ 5 #iaEL, BETCRIEELABEETHDN, V-EyeDEL TR
LDEREBAS, LALEABBILIL 0, BEOCEZRLTOLORENhRE TR,
Y-y e DBBIOEXI DL LD TREIZ 2 E I,

R L VO RBIDRELL S RAETREE S T5 L E ki@l Eouw 5 EEMD
ETd, ¥ —Ey kdOFerment  ERTHIIEEEEL THL 3 NE D, ThRBEETIIEYK
SRREBRA A CH B Enzyme BER &L ABRFBAVLRA TV 2D TH D, |

ReEkE VB8 THS,

5 5 vEMD i Putrefaction & v 5 R, BEYR TS L0 5EBREYRT,
FEERLBREYEFDLLIRHTA-TRF - X3, KA OEERARRT LI 51Tk
R BERAY 253 L5, FAIRELEITHD, ThOOYHEIEXT vE==7, ¢

VAFAT IV, AANTEY, FALKFERETHDHI LMD BETVI,

FLTES W5 LoD rnb, ARTHADOLWIBHOAEY L RETEI LD EELED I,
A4 ZADF L~ (Athanasius Kircher, 1601—1680) 16715 — Xh b3/ hE A B AR
RETHEVCIRBEBELRLA, 12V 70rs (Francisco Redi, 1626—1697) i1ffre & 3
BATARREETAHLDEEL, T LTAF ) 2D =—% A (John Turberville Needham,



1713— 17811217485 et o H AT (Generatio Aequivoca) ZREL Iz, FThikin #E H
LA eEnRET L0 FERICESWALDTH 2,

Ihb 12060, SAF—ANRZORBROBE - T ERENT 5, HRBART
ETARENDTVIDITTHSE, LLTF IV A MEOTRREDOETH LD T, ZOHIEW
BEELR TN 2DTH B,

BRI O E LI ERE & 5 — I L 5T, ENEOMIEEEAERLELTCLES D
THBH, TH5VSFROSLIVEEN, EFOKELVIEFOBRORD LN HIcE L 5T
Ihb3,

RIZHELE VG SBRTH B,

CHREBCEX A EENTE TR LT TR LS EENHBR L -7-b D EEIR T
bo BILEDMFEADERTH B, |

B oMLRERL, FEOWEESWT S, bhbhomMms b ok, &L TMKTEREER
ThD,

2—r oy ARBWTE, HEOTETEH BT 2R EF YAV 5, BFEIRLK
FEOKMMBGYNS T v OBILBERYHER L -OIRIBVERDZ L Th D, MAEYHDOEEFRIZOW
T, FORRICIIZDOL 5 ARAR LD -72X 5 TH S,

bAERB VLT, EECSWTREYAVCTWE O TH 34, BikEE (1854—1922) i3
189S I B A B SR L+ O AKMIHIRIC 7 L = — A B2 A iR a 5 B L, 70 i (LB
FERARBTCEHIFT7AZ—EEHLL, ERLi,

DX SRS MRERE, e OMEYHDL TR LThERNL L OABLh TS0, Rk
FEOenT, HEORPCHEOBEANL ML THE TS EFRABILIRERLTLES L
SHHT, FIETL—DOOEEL ST LD ENTES,

BEHDOEATVWIHEL WSS DIL, FOHE—~bhbh OLECTESBTHLDOTH D,
T LRI ENRBELREE L B B,

e A ERRNEARYRET IO, ROL57bOnH 5,
BBEIECIBEROTMBIEL L vbh by, Thid4dA o EET 5 L BHE
BLied, COFOEHIEPLLBHLREOENERTIONBRTHD, va—FEF A -
=% 7 —%, Pseudomonas aeruginosa OEEENDEFEOELEL CEBL R, 4T =
v, Pyocyanine (1) &®B IR TS, ZOBHIGEEET LI AFAR - ©F v 7 50
A, Bacillus pyocyanelés EER T,

: |
H  H
N_ CH,
X !
N

(':Hg OCH, CsHn
(1) e 7=r (& (I) 7axEFtor (F)



ERHAERELF VA POMEFERT I DIL, 2rERITF27 T A TrFFF X
4, Chromobacterium prodigiosum (% %7 - </ &+ v A, Serratia marcescens & [§
£) DEARL %53 DT, FOBEILSFF 4 v v, Prodigiosin () ¢ &&B IRz,

FRAVEREICERERTHBL O, SV, e AHEF -~ 74 %, Neurospora sito-
phila #4272 0T, FoHFKa@aFEiry w5, Carotene (1) Th 5,

CH,
CH, €H, "CHq H; C

cH, CH, CH,
(ID) e-AnF> (&

CH,

BET7 vFa 7w BEEELLERR=2yY (M) A%, 20 CX5HE LA
RO (7 A_LF L R) UIEUE'&%«;TW%‘%%R%%Z& 2« A7 1w A, Monascus
purpureus ThH s, DN ERRICEREL THE > 5L, Bilfatid, 20RHFIT L2 —
ARV — L CEBIME TS, FofEREF 224 ¢y, Monascorubin (IV) L
2, THERERERET 205 ARSI THEBELTER LKL, chikesFA27 T
€', Monascoflavin #7137 x> v, Monascin (V) &I,

C,Hy C.H
co co
CH, . CH,
oc oC
~o 0 ~o” 0
CH,0 )
(V) EFRarer ({) (V) ®EFRa75EY (8)

HEYDORET 2B VREBCI B NS, BETRT A2 —L, B, =AFAKE, &
HETRT7 vE=7, 731v, TOMORKWHE, BETIEHES, RERO» L &= 14tE
B ETH D, ‘ ,

EFRBAEYOBRCERLL O, LE2iER=v Vv a (TS EE) Rvbdbs R,
BRI EOFENRD D, BRND D DX HEREYTH DHBEER, ATEhcEETS
ELDEROBBFTTLHL, ERBABERCETEREOD %S Ok ATHHET 5 L TR
DY v VIADIE TS,

B DER TR OWTIE, PO OBBEERICE BT, + DS E S & & 4
Bo MOTEOMKRALERLTHS E, ERRILMADMLTELHESTFLEY, +0
bOHBILCEL, HEVRELAREIR TR EARE R -THEL 5B, oo
Ve, FEFMWE, FrRMOMBRD L B RLBRT 56 0TH D, EEEMEDC T -
TR DY < BT LUMESEFBRR 2 LT —B070 b D & s o o BAEMDD S D 12T BRI S



I AT B s h g ) (Taste Memory Factor) 3% % &\vbh b,

R TIE, MM EOER L7 - TV BRI Ef 2L < &) SFCHELE,
BPETH, WEDOBLERTHA ) LHoHEVHHTETL, TthelET2E—5%
WIXEROMEY O E SENRTETE, TOMEY ORBER OELERNTER 1T bR
Tt b DORBADH B, WENEL LZARABLTVL S W3R, 250 5HER
BRINGEOCTHELBE-TWBDTH S, £\ 5 0DIehrb, ThEhOBEZENTH
OHTFTRENRDS S L DORFIEHLTHEZER TP Z &1L, HEHFORELRREL, £L T
CAGH~DEN R TP <,

¥FaMoRE IS, MEOEREMZ T, KBOSBHYET S &, HEYF
TRIEThDEIATHD, BELELIRTWST I/ BEE, HBEE BFRCHAIER
Sz, ANERBAEYEREELT, HRIRELLXEFhOL#MAEYO BRACE W TIITRbh
Ttk 5B E%, BIRLTVWE0THSD, Thb 0¥, #AeHRHOBAILL
HEQ FCERYALCTT, TEESEE L THASEYRITI I L L - T, £LEIA
LDTH 5D,

bhbhl Il oMEyoicredsBEe, TLTEERE D VRS, ZLTRRIE LA
PHLVGEE~ORSEHREC LD, FO— DR MEYDO TR BHE KRR S, Fh
DEWAEYOTHD b 01, AERSAHRIhL ) EHHIRCDTEDOTH D, ZhE A
vy 7wy (Gurwitsch, 18744) »319234EEH mitogenetische Strahlen & fHF TRHEEL
b DOTH BN, ROEEBRLLLELSOMII NS Y ORSHXLYCEDLLALLDOTH D,
IHWHEENOD BMEYDORT AT, 2,000~2,8004 VS A L ADHERETRT DT
HbEvbhics, DNAOBEARRO260nm 54K 8D LB, 2Zk—20
BROSEH LT 2, ARRZOIWS 2 LIERADR TV B,

FEENEOMEEIL, BEOE VWA= I AF -2 ERTH LD TH - T, BRABE (#50°C)
e ofRBEDCOVWTHIELIEDRD,

FBEELRLRIIREZORL WL AT, XROERER I ERETICHENE LT -
TwB2, /A7t b e v A RFETREIBERO T TRHEMED OMREERLTTRS
¥, WHOB ST e REL TV 5, ZLUTRAIRNER, FHL D OFEBKRCOWT
H#x LT3,

HWEHOLEH, 0N\

WAEYDORENERINTL D ETE, IBAOHEBRIS VTR OMES L 5 RN BRI lF

BEMNIL, FOLDOHMEYIREL BN OENOBREOLTRE D, oMEY L DBEI BT
EREATHLENL o1,



MAROEEIEERBIND L 5> Thb, TOHGERDRFEIELD LLOR
SEZDIX LD TH S, FLTEORFEE DL BDOBRL L DEL DL T, £TRW
HnblcRic s e BERIERTE T,

IROSECETAEERY, MAEYEENcEDx, ThERDRTHERE S L0 1E
BERBDDTH T, FOLDIIDHALERNSE ., Ko TLOHARCDI - TR, Fil
WisdhonE e, LrdFoRBRHHOMEOLDEFET I LD 5, ITELTRIE
WA E S TEBEMEY OB » b TS HC W THAEEAA S,

FOMAEHRBAINT, FANSEANDE LR - HFEORRIE, FRICHALME VX
BGOSR TH D, 2 —v v SZEOFHEORW & » TEEHRS A LH ETH IR
THHIN, FH5WI3L0NRTEDLRTIMCTTLDE LD FA VIZE o,

MAEwYEINONTERD DL O WITERENFIR IS,

BT A S v ADL U2y 7 — 2 =20V VAR ALBEEXHT T, HMEREOS S
LOXRITAFCBEL CRBLEDOAILDTH D Loleibhid, ZOHY v AD LD TRE
BREECRAND - 1,

oMo BRFERCESVWAELY Y ADBER L AEEMER, Ty v —2s DY vV
(Zacharius Jansen, 1590) Bk - THE IR TV, TLTRBERRECL-TE T, B
Y%, BFREBTLIORE -7,

FLTIANRBIES e b &inh, 17008, BB OBME T 0 LRBR 1 Tb
h, BfEDb o0 R2F—7 (EH, HHE) ORHENTED,N Y, TORDISOFERIZL, K
ROBEEVR VYV AOHESYE, BV v X, BBL Y ARENTESD -7, £ L TIN0F
b, WIRERBEMEE, MHEEBENE, SOARBEME TULCETEH-E »EBSh T
b

IHhLOREFEMBIAE TR TNOREY L - TIEDATE 2R, EHERAF ) AR, Bk
77 VvAR, FUTHEDD FA4 Y HR, BERXZOEAEREHE > THR-> T b, HEDD
DIIFEAE VP4 YEITH B,

DL M ORBISERCERTH IO F I LS o, R EG LA X
o THE L TSR 5L AR ALORIBEOD & EI~4RIR L Thic,

SEE BT, LT AHEOEELED, TOMLUM Mo ERE U CEBERO®E S
DLEECH I b D~EFT B X 57, BRI hE S5, ShiifiicihiE, —201)
B b KRECE IR L TRRREOMEEZRT D L5,

BT T, FOREERD L0, AYRCETLHEBRTH S,



#1 BiEOBL Y XEMELOZE( Ly 77—, Anthoni van Leeuwenhoek (1632—1723)

FoRMREY LT < B, 28 Loiick - ¢, #(Kingdom, Reich)—[](Phylum,
Division)—# (Class, Klasse)—H (Order, Ordnung)—#} (Family, Familie)—f% (Tribe,

Gruppe)—/)& (Geuns, Gattung)—f#f (Species, Art) &\ 5 & &L 8 DOMERicHITH Z
S L Tng,

FORBMOFENEHFEDO LD TH - T, BHOBMIEREOHEL R THHOMERZRTLO
T ELy,

COSERTH TR, MREIERNE—TH - T, MBINARTRE L TERERRER L
I T 5 ONFENTH 5,



F3N EREFNLEHEOI2YhbY, 7ASNFALRABO IV

Ke
e

T
vyt
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AT \'\‘ &
K PO

Fig. 1 #&, Fig. 2 #, Fig. 3 Avvya s, Fig. 4 HRTE, Fig 5 &7
Fig. 6 Rsee@, Fig. 7 @E—»r »v, Fig 7-1 BTRFIELMR Fig 8 FEE—~
=v Vv a, Figg. 9 FEE—a2vo+y, Fig. -1 BFRFELERMR Fig 9-2 TEER
IDXSRLTEROEGEEREE L CHEY (Taxonomy) Al - TE M AYE 7l 1 % 15 5L
(Classification) 35 = & 9 T¥, —oOMEEOME (Taxa) ¥EHD - ENRTE D,
o Taxa ODEZFT, FHMACILE S EX e+ 5 “HEA4MmE (Binomial Nomenclatune) i«
L 20%FERIETHH, BROBHRAD B384 (Trivial or Proper Name) {3 = & %
H5, EHEBHCEWTILoDERS,

éf%owmﬁcoﬁﬁi(&andCM$mmMM)%E@Iﬁmﬂ%#%#o
B IE—=DORMOESE RE L &5, FRANSHEY LE O BIEREG Y



pEELETHEE (Diagnosis) 12, SEXER L0 LBHAFELRZOTH B, O
BB EEE (Key of Classification) 1wk 5, = DBREEOLBIIL, ThEhOTH
VT, WHWARLIENLSh T\, AANE, KEWEELZRATZLT, thieXd s
RIE OB 2 etk h &\ 5 2 408 (Dichotomous Method) %< W2 LT, AIREGKOREZ
o®, FRESEEOMBLEAIREOTHS, CHTHRR—IERM LT LRRDH, T
HE D FOMBY BHEA X 5 bonsd i, £hIXFE (n. sp. =new species,
nova species) 7s, &%\ 34 (var. =variety, varietas, Abart) /& & LT, FHEDK
MIEDFINZ TEREL TR TR bRV, CHICIZERORRE 5 T2 LEHD %,

HEE

BAEHD 5L, BLEINE T, BRECEODI G S ORMEE (X7 7Y 7, Bacteria)
Th b,

d—A+ YV 7OFL vy (M A, Plenciz) 111762 BB OFLERZ R TV 5%5, F1 7D
# . v ¥ v 7 (Friedrich Kiiting) (2183743 EFERIE 7 & 2 — A X EFBE VBB LS O TH
B ERMD, AP —AXIS60FEEICIIIME, BBEER TV, MERTI 5w S AR
FGWE»LED OB L 5D THD, FA YDz vk (Robert Koch, 1843—1910) i
- OEMUIEERERYRRL, Wh¥ b2y x0SFEA L Wb A2EEYRE L, BROBYH
LAMEhbD, FLTEOERMIOLTRREIhSZE, FTOMENLTRRSESD
D, L SHEEHEOBRAERAYTEH ST OTH D, THIEROBERL T, BEK
BROMED D TE AT OWTHEZNENDTRELZLNDTH D,

S OMEERIIUDT, BE, BE, 7 vEOSBCRIIL THREER S OIXI8TH 2 —
v (Ferdinand Cohn) #ILATH# &+ 5, FLTINFiX7 Y % (C. Fligge) »ECIKE
W EGNEREE, PUMBRE, EREK, BERRTEOLHAFAREELSTRWAZT VT AT,
SeVvERE T YA EAE YA ALHIS L TERLTS

BAERIEE O 5 L < — v — (Bergey’s Manual) 2EAE LT\ 54, ZHRFEDO =2~ D
SENLHELILLDOTH 5,

S 3BIEE IR (19744F) mib B, 1K (19234) 2H, 57K (19574F) ¥ CH
W ESEEN OHESRTLARE > THAEZOIR TV 5, - THEDOTHZ
ged B EAIIE, [BIRE ORELV B ER L H BRI DI,

Z 6, THL, RBIOESROKMEREEL Tk <,

D= oDERILTHEH S X 5, SECRTARANREZTN, BRO2— v OHK
DHRECHSL IR TERD, ZOESHTRAELBEIRT2DTH D,



% 43% Bergey’'s manual 26 ik (19484) OoMIEEO S E R

Division [. Schizophyta Cohn, 1875 (Fission plants)
Class [. Schizophyceae Cohn, 1879 (Fission algae, Blue-green algae)
Class ] . Schizomycetes von Naegeli, 1857 (Fission fungi, bacteria) (5Z4E4H)
Order [. Eubacteriales Buchanan, 1917 (The true bacteria) (EIFHIER)
Order [I. Actinomycetales Buchanan, 1917 (#esEs)
(The mycobacteria, actinomyces, streptomyces and related forms)
Order [I. Chamydobacteriales Buchanan, 1917 (The alga-like, filamentous bacteria)
Order V. Myxobaeteriales Jahn, 1911 (The slime bacteria) CEi¥EHIBEE)
Order V. Spiroehactales Buchanan, 1918 (The spirochaetes and related forms)
Supplements: Groups whose relationships were regarded as uncertain.
Group |. .
Order Rickettsiales Buchanan and Buchanan, 1938 (V # v &+ 7 %8)
(Rickettsias and rclated organisms)
Group [.
Order Virales Breed, Murray and Hitchens, 1944 (Filterable viruses) (1 4 /L A¥)
Group II.
Family Borrelomycetaceae Turner, 1935. (Pleuro-pneumonia-like organisms)

# 5% Bergey’s Manual £ 7k (1957%F) OHMEEO HER#K

Division [. Protophyta Sachs, 1874 (RIEM4)
Class ]. Schizophyceae Cohn, 1879 (&@iifis)
Class [I. Schizomycetes von Naegeli, 1857 (4ZiE4H)
Order ]. Psendomonadales Orla-Jensen, 1921 (¥ VA ¥ &4 28H)
Family [ ~V.
Order J. Chlamydobacteriales Buchanan, 1917
Family [ ~T]].
Order II. Hyphomicrobiales Douglas (HZESIEEED)
Family [~T].
Order V. Eubacteriales Buchanan, 1917 (EIC41EE%E)
Family [ ~XIil
Order V. Actinomycetales Buchanan, 1917 (7 7 %/ i =A%)
Family [~}N.
Order V. Caryophanales Peshkoff, 1940 (# V77 / v$8)
Family [~T].
Order V[. Beggiatoales Buchanan
Family [~.
Order V[. Myxobacterales Jahn, 1915 CEivHIE%S)
Family [~V.
Order . Spirochaetales Buchanan, 1918 (A & w ~— x %)
Family [~1].
Order X. Mycoplasmatales Freundt, 1955 (=1 = 7' 5 X<%8)
Family 1.
Addendum to Class [J. Schizomycetes von Naegeli,
Bacteria symbiotic or parasitic to protozoa.
Class . Microtatobiotes Philip, 1956 :
Order ]. Rickettsiales Buchanan and Buchanan, 1938 (U # v % 7 %8)
Family [ ~N.
Order [I. Virales, Murray and Hitcheus, 1944 (% —n 2¥7)



Division [[. Thallophyta Endlicher, 1836. (Z=RiE#)
Division [I. Bryophyta Haeckel, 1866. (FE&%E)
Division V. Pteridophyta Haeckel, 1866. (GE&5%H)
Division V. Spermatophyta Goebel, 1822. (f&TH&¥)

# 6% Bergey’s manual 8K (19744F) oMEE O HERHE (BFH

Kingdom Procaryotae (JE&EHR)
Division 1. The Cyanobacteria (BEFERANEH)
Division J. The Bacteria (HIgH¥5E)
Part 1. PHOTOTROPHIC BACTERIA (GE4&RUHIE)
Order [. Rhodospirillales Pfeninig and Triiper 1971 (» FAE YL &)
Fam. [ ~TI, 18 Genera
Part 2. THE GLIDING BACTERIA (¥#§&EEBh#HeE)
Order [. Myxobacteriales Thaxter emend. Stanier 1957. CHi¥HIES)
Fam. [ ~WV, 8 Genera
Order . Cytophagales n. nov. (Gi#fRBIRZRIEE)
Fam. [~F, 13 Genera
Families and Genera of Uncertain affiliation
2 Familes and 6 Genera
Part 3. THE SHEATHED BACTERIA ((#8#018)
7 Genera
Part 4. BADDING and/or APPENDAGED BACTERIA (R&5Z4HE)
17 Genera
Part 5. THE SPIROCHETES (A ¥ r~—2%)
Order 1. Spirochaetales Buchanan 1917.
1 Family and 5 Genera
Part 6. SPIRAL AND CURVED BACTERIA (L8 AH)
1 Family and 2 Genera
Genera of Uncertaim Affiliation
4 Genera
Part 7. GRAM-NEGATIVE AEROBIC RODS AND COCCI
(75 rlath, FRMERES XORE)
Family 1 ~YV, 14 Genera
Genera of Uncertain Affiliation
6 Genera
Part 8. GRAM-NEGATIVE FACULTATIVELY ANAEROBIC ROD
(77 »lath, BYEHIMLE)
Family 1 ~1, 17 Genera
Genera of Uncertain Affiliation
9 Genera, and Parasites of Parameium
Part 9. GRAM-NEGATIVE ANAEROBIC BACTERIA (7' 5 afatt, #ESMEHE)
1 Family and 3 Genera
Genera of Uncertain Affiliation
6 Genera
Part 10. GRAM-NEGATIVE COCCI AND COCCOBACILLI (75 alaf, BRE¥R X UBREH)
1 Family and 4 Genera
Genera of Uncertain Affiliation
2 Genera
Part 11. GRAM-NEGATIVE ANAEROBIC COCCI (7 5 Afath, #HSMEkE)



1 Family and 3 Genera
Part 12. GRAM-NEGATIVE, CHEMOLITHOTROPIC BACTERIA
(77 nlett, {LRERERBRLHE)
a. Organisms oxidizing ammonia or nitrite
1 Family and 7 Genera
b. Orgamisms metabolizing suelfur
6 Genera
¢. Organisms depositing iron or manganese oxides
1 Family and 4 Genera
Part 13. METHANE-PRODUCING BACTERIA (# # v %088
1 Family and 3 Genera
Part 14. GRAM-POSITIVE COCCI (7' 5 ABEHERE)
a. Aerobic and/or facultatively anaerobic
Family [~ ], 8 Genera
b. Anaerobic
Family TI, 4 Genera
Part 15. ENDOSPORE-FORMING RODS AND COCCI (P4 FHRIEE s X OBRE)
1 Family and 4 Genera
Genus of Uncertain Affiliation
1 Genus
Part 16. GRAM-POSITIVE, ASPOROGENOUS ROD-SHAPED BACTERIA
(77 215t RTIERRER)
1 Family and 1 Genus
Genera of Uncertain Affiliation
3 Genera
Part 17. ACTINOMYCETES AND RELATED ORGANISMS (h#E i & OSEEATE)
Coryneform Group of Bacteria
4 Genera
Order 1. Actinomycetales Buchanan 1917
Fam. [ ~V[I, 31 Genera
Part 18. THE RICKETTSIAS (V # » #75)
Order ]. Rickettiales Gieszczkiewicz 1939
Fam. [ ~T1I, 17 Genera
Order . Chlamydales
1 Family and 1 Genus
Part 19. THE MYCOPLASMAS (=4 275 X<%§)
Class [. Mollicutes
Order ]. Mycoplasmatales Freundt 1955
Fam. [~1I, 2 Genera
Genera of Uncertain Affiliation
2 Genera . .
Mycoflasma-like Bodies in Plants

-3 — ¥ DH6, T T Division—Class—Order—Family—Genus @ BBz 3\ T £ 45 12 8 %
SR B> TV 55, 8 8 T X Division—Part—Order—Family—Genus & %\
2R D Part DBRFETEL K ABNRER L E DR TR D, 2o Part b 7T b D8
BT bhTW5L 5T, —200G5H FOEL%E LTV 5%,

AR FC 3G TERFREOS OERMARREF O EMNE EF L Lo T B, FLT



FRIBEBEOHEREATL LS FEACRLAERD R s TE L E%ERT S,

bAEEECTIRNE (AR20FEERERTE) AME %20 < % b 0 Bacillus subtitis g o
WHETHHZEERRAL, 19064 (WB406) it = xuic Bacillus Natto Sawamura & 64 L
o T OMIBEIAREEL (BIVE8ERKE), FRE (MBL2FEILKT) oF%EC L - T, HE
AECESTARRANLE—BOBTHD L 3h, DEMBERBCI T TERCIZE#RT S
LZHDRBHDTHBH, A— P — D5 TIL, Bacillus subtitis GEEE) & FEEZ B2
(Probable synonym) &7 T\ 5,

B8

B OBRIBRED 520, vy —w—oBh Th 52, MERCENSEEAH
THo, MELLPIEEDCREFLL, ThiALORMREFABECRRELTRFLY DL LTH
B TH B, BT ofas AR S LTS L1, BHETCESICEN
TE %,

BROSEIIa—r » D74 vRE—N LI SDEHGELLTRBLL, VY=V 7 —
7IXBREYEEZLIL V5L, F<F = (Desmazieres) 1117644 1Cit & — L D EEEFiC
Mpycoderma cerevisiae &> 5 BEDLFHP E 2 T 5,

F o TI837—394F i N 1 ¥ O3 Y = 7 v (Theodor Schwann, 1810-1882) #%
T AT L OBRMROAY YR TAH S E L, Zhic Zuckerpilz (BEE) L\ 3
BHaEkEsr e, BORAD<A =y (Meyen) 132 DHEFHE T FVELHLTY vy Hhr iR
(Saccharomyces) &% +5- & Lo, IR EDOELDM LR 5T B,

Z L TI870F i v — * (Max Reess) 32 @ Saccharomyces % 7/ & H BIF T, FOHK 4
¥R EEL e, TREBSTRIORLTE <,

BIR V-XRoBBHE (71Hces)
(Max Reess, 1870, through Klocker)

Saccharomyces (Meyen) Reess s. str. (Alkoholgirungspilze)
Saccharomyces cerevisiae (Meyen) Reess

” ellipsoideus Reess

” conglomeratus Reess
” exiguus Reess

” pastorianus Reess

” mycoderma Reess

” apiculatus Reess

DNT AR N— YDA — AL T - E— L DPRFFD -~ v+ v (Emil Christian Han-
sen) 1T1904FE S HEEER L, FhEYESRICFT, COLB TR - A %FR OMPB %
TEETA2Z LR TR LD TR LIcDOTH S, Z OF5EMEIE 7 v v » —(Alb. Klocker)



M5 o Tl924E I IR I0B O BRI DLW T F DN EELREFR L, FhxBIRTRT

WK Y ORBOSE (19045) (¥ 1004

(E.C. Hansen: Gesammelte Theoretische Abhandlungen iiber Garungsorganismen, Jena, 1911)

Fam. Saccharomycetes
Group [ (W4RATHE B o7z —A24ETD)
Genus [. Saccharomyces Meyen
Genus [. Zygosaccharomyces Barker
Genus [[. Saccharomycodes Hansen
Genus V. Saccharomycopsis Schidnning
Group [ (SHERYONERTEE, = ATV E4EE, TAa-1BEEYRSLOHD)
Genus V. Pichia Hansen
Genus V[. Willia Hansen
Fam. Psendosaccharomycetes
Genus V[. Monorpora Metschnikoff
Genus V. Nematoapora Peglion

IR Ly HA—BESE
(Alb. Klocker: Girungsorganismen, 3. Auflage, Berlin, 1924)

Ordnung [. Saccharomycctaceae
Familie ]. Saccharomycetes
Gruppe [. .

Gattung I : Saccharomyces (Meyen) Reess
Untergattung | : Saccharomyces s. str. (50 spp)
Untergattung [ : Zygosaccharomyces (16 spp.)

Gattung [ : Hanseniaspora Zikes
Gattung II: Debaryomyces Klocker (4 spp.)
Gattung IV: Nadsonia Sydow (2 spp.)
Gattung V: Schwanniomyces Klocker
Gattung V[: Torulaspora Lindner (2 spp.)
Gattung V[: Saccharomycodes Hansen (3 spp.)
Gruppe [.
Gattung V[: Pichia Hansen
Untergattung [. Pichia s. str. (12 spp.)
Untergattung [[. Zygopichia (4 spp.)
Gattung [{: Willia Hansen (7 spp.)
Gruppe TII.
Gattung X : Monospora Metschnikoff
Gattung XI: Nematospora Peglion
Gattung X]I: Atichia Flotow
Familie J. Schizosaccharomycetes
Gattung XII: Schizosaccharomyces Lindner (3 spp.)
Ordnung [. Endomycetaceae
Gattung [ : Endomyces Reess (2 spp.)
Gattung I : Saccharomycopsis Schiénning (4 spp.)
Ordnung M. Torulaceae
Gattung ]. Torula Hansen (7 spp.)
Gattung J. Brettanomyces Hjelte Claussen (2 spp.)
Gattung II. Pseudosaccharomyces Klocker (15 spp.)



Gattung V. Mycoderme Persoon (8 spp.)
Gattung V. Pseudomycoderma Will
Gattung V[. Monilia Persoon-Hansen (7 spp.)
Gattung V. Pseudomonilia Geiger (4 spp.)
Gattung V[. Asporomyces Chaborski
Gattung [X. Anthomyces Griiss

Chalara, Oidium, Sachsia, Dematium

—F 75 v ATIEF 4+ ¥ = v (Guilliermond, Alexandre) M FhZOSEMEOERE YT &
LT, 19123220 0B >V TOSEEREER L, ThzBI0RCTT,

BI0R #F1 PEVOBEHE (Alexandre Guilliermond: Les Levues, Bibliotheque
de Botanique Cyptogamique, Paris, 1912)

Famille des Saccharomycétées
Premier groupe
Genre |. Schizosaccharomyces. Lindner (7 spp.)
Deuxicme gronpe
Genre [. Zygosaccharomyces. Barker (9 spp.)
Genre J[. Debaryomyces. Klocker (1 spp.)
Genre V. Schwanniomyces. Klécker (1 spp.)
Genre V. Torulaspora. Lindner (3 spp.)
Troisiéme gronpe
Genre V[. Saccharomycodes. Hansen (3 spp.)
Genre V[. Saccharomycopsis. Klocker (1 spp.)
Genre V[. Saccharomyces. Meyen (56 spp.)
Genre . Hansenia. Lindner (3 spp.)
Quatriéme groupe
Genre X. Pichia. Hansen (10 spp.)
Genre X]. Willia. Hansen (8 spp.)
Cinquiéme groupe
Genre X[. Monospora. Metschnikoff (1 spp.)
Genre X[I. Nematospora. Peglion (1 spp.)
Famille des non-Saccharomycétées
Genre ]. Torula. Turpin (66 spp.)
Genre J. Mycoderma. Persoon (16 spp.)
Genre J[. Cryptococcus. Kiitzing-Vuillemin (32 spp.)
Levures sans asques, parasites des animanx, levures pathogénes

BERICBIL T, A— Y —0FE SR TRIRA L S LEIN Bt oRIETuiov, B
WO NvEvRE s Y REBRESTW2D0THD,

XMDIIFOTISB8EICIL =1 = (Jules de Seynes) »EEEHCIIAEIIFOAEER D W THHA
DD EXRDT I, BETIHEOSEI, FRTBERELERTEBHC KRGS
THAkbRT WD, 1931FIIAT v FDAT ) v 27 EF v s — (Stelling-Dekker) 23, %L T
19344Fici » v £ — (Lodder) »ERFRAIROSEFTZEFBRL T\ %,

AR S W TREEOBER SLTHE MTbh, EELTFA YREELTCCRERH



DEENDH BN, Thbika— ey ~THROGEIHILLNTTORBROZETH S,

T ln o B 1895~ITE I T TR R HAE R, HEHE © Saccharomyces sake, 1904~55 12
T RiR= ¥ © Saccharomyces yedo, EiB{EIE DHAERE Mycoderma yeast @4 HH[RAIE
ENR/S oY (B

hEH

ﬁomwEﬁ=%%%ﬁ@%ﬁmovfﬁdmwkamﬁ,:hm%ﬁ@m%ﬁ,@ﬂﬁ@m
{wB—% (Single system) C@ETHORELL, REEhNTESLLELTH, ERTITH
LEE,

A B FORMBATH ARTFREEEHEONEITH > THRTREDB RV, £OF
BT ¥ 1 TR L Ol LB EE D D, ZhnbROMRA~DMIKT 2]
BLTL3E, ARTHELHEERDDR, ZOfllbhbhOAE CRMRTED L 5 kR H
SErnBEESBTHNITL %,

FOSBENERIEYTEOTEC L o Thieh, FHRIIHEGSEEEORE L cAMO
NEEERTW D,

w7450 Y vix (Carl von Linné, 1707-1778) MAIR L LERA/EC L SRS EHY,
~AY viEEo = v 75— (H.G., Engler 1811-1922) »H3IMc BB L0 EIIRK
T, FhEr=v /S —OEREETCHB 71— (A.W., Eichler 1839-1887) » Rty %5¥E
CEEL, BEESCY CEXEELLLORERRIRAL TR, $h7 7 v AHFKNTIR A
P AP O+ v (Mangin, L.) o458 (191296) »A» 308 hEHI3RLRT,

BUR KLY VEPEOTY /S -0EYHERNE OHRBEVRELS S,
H.G. Eugler (1811-1922): Das Pflanzenreich

1. Schizophyta-Schizomycetes O 9. Phycomycetes O
2. Myxomycetes O 10. Ascomycetes O
3. Flagellata 11. Basidiomycetes O
4. Zygophyceae 12. Bryophyta

5. Chlorophyceae 13. Pteridophyta

6. Characeae 14. Gymnospermae
7. Phaeophyceae 15. Angiospermae

8. Rhodophyceae )



®12% ~LYLMYWEDOT fES5— (A. W. Eichler, 1839-1887) OH%

. —Chlamydomonadaceae
—Chlorophyceae —|—Chlorellaceae
—Phanaerogamia —Algae —\ REH —Coelastraceae
BULHY B —Cyanophyceae Qsillatoriaceae
—Thallophyta — —Ph%%%rgﬁycetes
R
— Eumycetes — Ascomycetes
e A TS
. _Fungi — z o
—Kryptogamia—j Basidiomycetes
BIEEY | pas wH BT H
- —Myxomycetes  |_peyteromycetes, Fungi
P /%g y 2 * g
£ Imperfecti
N TEeBEE
—Pteridophyta Qb
Fouteew pva chg%%etes

FIBR AR b—ABEHO v v > (L. Mangin, 1912%) DIE7EHEH
4% (Guilliermond & V)

Cryptogamie
Introduction a I’étude des Cryptogames
1. Les Champignons
Myxomycétes et Chytridinées
Phycomycetés
Les Uredinées
Les Ustilaginées
Les Basidiomycétes homobasidiés
Les Ascomycétes
Les Levures

© e N ;@A W

Algues fixées, Algues flottantes: Phytoplankton
10. Les Muscinées :

ity CEOSEEHET AN 5T, I THAOEEYFMC L bR OWTHH LA

Vo FHUEH CEO MRS D IATER S hHS0 b0 TIRD B4, by EOGERIK ALY
T2 TERLLD, FREEOBBIECR - CHEHEMNBCEREOR - » CO—HTH B 1K
w, T TRBITFELITH S,

bR EOKE Y S, TiRl, Fhic®f Loz 7 -4 727 (Hermann Ahlburg, B3
114£ 8 HEATEI) TH %,

LTI r L P A Y OREMEEY » 7 A (Julius von Sachs, 1832~1897) O F1ZE T, X
HESHOERESKEE LT LTW L FREROABL L () *AFL, Thhb—
SOBKERBTAA v F Y 4 -+ Y€~ (Eurotium oryzae Ahlburg) ¢ Lk, A1 rF—
AEEOWTIEA T AT K¥ED Ky — (DeBary, 1831-1888) il L T 7iDT, £
DEDFMEE LT oryzae CKO®) %% & LTHTHRRORBE LI,

B rnl, AEHRIKCORL {Ex, N=v Y vaRsa - vOMERE, BEHFE
f%%O&mkbmﬁtb,%%E&mﬁ?bnf4n%7A©E%t6%%6%,K%R%ﬁ



BARONELIAb0, ¥FHL L% F LT Eurotium Oryzae Ahlburg & 723,
LIEA TV B,

OB REERIIRRM LB E LCRA LT HE#HM =+ v =4 + (0. Kors-
chelt) CESHTUWRb DT, FHEMIADRES 2 B2 BIE114 = 187846 1 i K F 5355
2050 THAMB O, RERLILDDTH D, BRE7 A7 A2 BERTHALED
LTHB, TOFRBEIARILRE IR TR,

CMPHEOSEHEROBRERTLIOTH S,

ZOREDOFLIIBELLEL T AAFALA - F ) ¥ — (Aspergillus oryzae) &75o T 558,
FRHIRHOBUIELY LERREOZ L THD, Thbb FAY, TVAS Y KFEOHEYHE 2~
v (Ferdinand Julius Cohn, 1828-98) #%, WHREEMN I ¥ VORBE LA T A F L X (As-
pergillus micheli) R L THBHZ L 2D, ¥H & IEL T Aspergillus Oryzae (Ahlburg)
Cohn &7 —a 7 7l (Priority) S THLL, DEFRTHALTW5DTH S,

1870—1900FE DRI IL = — r » A TR EFEORE LRV BACT bR T X 5T, 7
vz=, b (0. Brefeld) v=—<=-— (C. Wehmer) £h 567 4 A B ADD = v b
(F.A.F.C. Went) b oHENZ OFERRERL TS, LORBREH->TY=—<—13, 4
RSB B DI I T » 124 A (0. Kellner) %3 UCHMORE ¥ AF L, 18954
i F O EIL 2 — v o Aspergillus oryzae B—TH B EERELTVWDH, ZOEKIIE
ERBEOBERRTCHEE IR T2 L0580, ThPEFOEEELIBSTHS S,

bREOBMBTRCHCLOATV 2BEGKE, o®REN#E—, ILEE— NHEELRELER
X o THERNPIES, ERAEKREYERELL UThbh T, BERSEYTh->Tab &
FORBHEIEED D, ThbLDIDRELHHTF LR T 20, bRETEROFLEDOSE
T, *OEAMLBENSARIRTCELDIDOTH ST, BEOT7T AAFrx LIZFIEEDO L O
TH%,

ZLTRIE, ThABAK 7T ARAF L AOHWEENEREZEDLT, ThEGTRLLORT £
Y AERTH T, 19654 v —2— 5 (K.B. Raper and D.I. Fennel) #: 2 o db D%
BlURCRT,

BUR TARLFAIBEOHE () RLEREOH
(K.B. Raper and D.1. Fennel: The Genus Aspergillus, 1965)
Species Desciption of the Genus Aspergilli
The Aspergrlius clavatus Group (3)
The Aspergillus glaucus Group (18)
. The Aspergillus ornalus Group (6)
The Aspergillus cervinus Group (4)
The Aspergillus restrictus Group (5)
The Aspergillus fumigatus Group (13)
The Aspergielus ochraceus Group (9)
The Arpergielus niger Group (50)
The Aspergillus candidus Group (1)

© 0N > U o o



10. The Aspergielus flavus Group (11)
11. The Aspergillus wentii Group (5)

12. The Aspergillus cremens Group (5)
13. The Aspergillus sparsus Group (4)
14. The Aspergillus veroicolor Group (18)
15. The Aspergillus nidulans Group (27)
16. The Aspergillus ustus Group (5)

17. The Aspergillus flavipes Group (3)
18. The Aspergillus terreus Group (3)

COBEETIET ASAFAARIZD 74— FiTblt, HINEELZHELTV5, bhbh o
HWE L8100 7 5 — 7 A7 —7 (Aspergillus flavus) @& FhTWB5DTHB M, THEZ T
M —DDOMENRE LT, AbREHOIEET 75 +F VICEHBELTDI ETH S,

HIOIN —TDREERSTWBET ARLFEA R - 75— 7 A%, 18091y v 7 (H.F
Link) 2HENO DB LIS DT, WHCLLE#H Y320 TH D, 1960FRE —F ¥ Y O
W X 2 EFEEDOKEREENEETCREL, TORRIMEFRLLY COEEPRCL DD
DEHBEL, FOHERTAAFALA - 7537 ALAEER, FLOWRESRGERSHE IR T
Fhm7 - 75 - FFvyv (Aflatoxin) AT DR, TOREBERHELI L - THD
Lo OBHEYR LI CEELTOFFRLL TS TV 5,

COFCRBEHERCIA—TEDDEVSZET, FVE-SAREEEYEODHEVD
BATTET, ARET 2V » TRIEFAAEEITIR-d, TOBRABAROBHTIEEI 5
zEne v EMRER S i,

Fhob bl EON EEBKOBESTRCL L, 77 -7 AEHd ) € -RBPRENC
LAEEZHCLFEETRELDOTH T, V- —DOSHETREZOSFIFEMETH -2 &
WA ETHD, ThRE>Thhbhd Asp. oryzae 137 77 ¥ VIRIIEKEDO LD TH
5z EMHIBBL A,

SECRFOFECRWTRAEN L DORD B, THICH - TR » G, £oRHEI
BOTIEZELERH D, B EROMET 77 b F VEERORR LD &, HROFEHD T
REEERRELOLRDIEDEI D,

FIEBR oL r 5 TEMARCEL TX, »5HEKROPEFNLHECELV-> o, 78
AR O T e DI ED R e b LD D,

H EDOFECOWTEREHO—DDH EIDNTDF ML TEE A,

Fhiz2=5 Y 7 a (Penicillicm) BOdDTH B, TOH EFZ7T A L bEFHRI T
B0, HAEwWEOEE, F-AX0BE EAHHHEE D 22, FH, BRORREALEER
b &,

Mo 7 A~ F 4 2 (Aspergillus) &5 5 7 vz, BMEE T I H Aspera=3o,
Gillus=i 25X DR, 25 2EOHAERTH D, ¥ MY » 7 DEKFIES Aspergillum
DL ETNDE LS, ThREARCRTEDI TH D, LTFTOXRDLZR=v) v A



(Penicillium) 112 EKTHI T ViEL VELDIDOTH B, BEHBETAD LTI L LD
BOTHD, FLTOEOBENRLED X SEHNTVBENREL T/ A—72vbibh T3,
CHIEAE g SR TENTH D, BIBRIERLAELDIET 2V 5D+ & (Charles Thom)
DHETH > TH00ED <= >V v a%ILHL TV 5,
EI5R =Y VYTLEOAEE ( ) RIREHEOEE
(K. B. Raper and C. Thom: A Manual of the Penicillia, 1968)

Bases. of Classification of the Genus Penicilluim
—the pattern and complexity of the conidial structure, or penicillus—

1. Monoverticillata (48) B A2 A5 o BRasE T El

2. Asymmetrica-Diraricata (32) AN B F——ESER

3. Asymmetrica-Velutina (22) ERIENBETF—~A -~y MEERE
4. Asymmetrica-Lanata (12) - EREXBEF—FERERE

5. Asymmetrica-Funiculosa (9) ERIERBEF—hB R

6. Asymmectrica-Fasciculata (29) Fe Ikt B F—HE R R A

7. Biverticillata-Symmetrica (40) B AR T

8. Polyverticillata (Uncertain relationship) #2544 T #l

9. Related Species

Gliocladium, Paecilomyces and Scopulariopsis ¥&igE

IDXSE, HEBRILHBEBYEEL L CHRETRIONRATH DA, ThITEDS
BOHERE > TWDHNDTH D,

TIRDORTEL S O GEEWMEEI D WS ET A2 3 w7 A (Ascomycetes) A B LD
CThBH, CHIEBTLDRFDEDRTTE L Ascus (FE) %2 < 9 £ o Ascospore
(FERT) 22K 32 ENEATH S, FLTHARMCIBEROERCHEN L CHEHET L5
M F=srfa =243 (Conidia) %4k T5, Z044ERFHE (Conidial head) DD
LLTVWBLDIE, Thid7 A2 327 AL LTERSELTHE2, Thbo 0T FE

85 FHIAFEERRIEA M 0F 7 4 b~g: Eurotium herbariorum (Pers.) Link ex Fr.
SERFEEMRIEITARAEILR a. © Aspergillus glaucus Group.




£6 FRBRFEEQMMLEY L P Y 7 a,b,c: Sartorya fumigata Vuill. var.
SERTFEEMRETTIALFILR A e: Aspergillus fischeri Wehmer.

FXIEETZEIBOR G, TOEERES LT RDLARVIDD, FEOFRLELT
S4B FHEOBREELTCT A2 I 27 ACRKALTVW2DTH DL, FDELDBEALIS4H
FOZDLEOILT A2 I T ADOARELMRTHBETHZ L 2, BBOEAFTEN LHE
i, ZORELEROBEBHLERYEREILTWS,

FRBRDWCTES 6RICERIC L - TERORL B EER LI, FLTT7 AAF L A D
FISTFFERFESLLEIBLRVDOTH ST, 2505 bORLFTRAZEREE V5> E L

H1I6KR HEFERELATLIROHE (1970)
J.A. von Arx: The Genera of Fungi sporulating in Pure Cultue (1970)
Kingdom: Mycota
Phylum: Myxomycota
Classes: Myxomycetes ZHEH
Acrasiomycetes HIIFEE
Plasmodiophoromycetes * = 7' ©¥§
Labyrinthulomycetes 3 v ¥ v = 55
Phylum: Oomycota
Classes: Qomycetes JiE%E
Hypochytridiomycetes - # 2 £ H v ¥f
Phylum: Chytridiomycota
Class: Chytridiomycetes ¥ & # 3§
Phylum: Eumycota
Classes: Zygomycetes &M
Endomycetes =v F 3 & A¥f
Ascomycetes FFEEE
Basidiomycetes #HTB¥H
Deuteromycetes RELEEH



DTSRz E b BB

A EDFRHC DT FSLHINC OV THBANT E1n, HERL S O BISRCTT, =
ARERSPRCES W CHYR, HHREIFIOER (Mycota, Fungal Kingdom) % = b »1F,
TR O FETR ) BRI X 5 CHBER O (Phylum) k- TABLE D TH 5,
bivbh OFEE T Eumycota REAE IR T2 3 DRKABHTH D, # - TEM KT E D H
2bhic:Arbd s,

Eai b g

DL, B, » CeowTHEOEREZHB LA, ChbRMENE T DETOHET
EB R ARDBENERIC X o7 bDTH B, FHOUAENOEHTCES EETH5 &,
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