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Influence of water activity on the growth and the yield of conidia of Aspergillus.
NaRrRAHARA, H. (Higuchi Matsunosuke Syoten Co. Ltd. Harima-cho, Abeno-ku, Osaka
545) Hakkokogaku 55: 254-261. 1977.

Ten strains of Aspergillus were grown on a modified Czapek’s agar which was
adjusted to various water activity (Aw) levels with sucrose. The optimum Aw at which
the maximum rate of linear growth was obtained was between 0.980 and 0.990 for seven
strains of the Aspergillus oryzae group, and one strain each of A. flavus and A. usamii
incubated at 25°C, 30°C, or 35°C. There are no definitive differences between the
strains, at any incubation temperature. For A. niger, a slightly lower Awep. of 0.970
was observed. The maximum rates of growth, as well as the ranges of Aw resulting in

germination in 24 hr, were reduced at 25°C for all the strains tested.
The maximum yields of conidia were obtained at relative humidities between
96.0 and 99.5 percent at 25°C or 30°C for five strains of A. oryzae and one strain of

A. flavus used.

The sodium chloride used to adjust the Aw of the medium caused specific inhibition

of the growth of some strains.

The water sorption isotherms of steamed rice and conidia were determined at
25°C. Freshly steamed rice was found to be a suitable medium for 4. oryzae with respect

to Aw.

BEHOEEICKBRARTHD, £OBRMIED
HOEBIREEETICERX{ @ T3,
L L, BEHDOEE LK EDBRICOVTONE
3, FLLUTAROMEOE, OBRENEKIRICD
WTIRANTEYD, REKFBICBELTREIATL
ZEREIATV. MECBELTD, B, RRFERIC
9 BN, 1D EELY pHY BRREY HEOE
E0RERD Y, KHBELOBFRICOVTREBES
NTHIL.

AT, M, EHOHEICHETIHEO—HEL
T, ¥Rl ERTFRRICET 3KIPBOEECONT,
X & LT Aspergillus oryzae group O, EEARET
% 580 type culture & FAMDRE E LT 4. flavus
O type culture 1#RICOWTHRETL, FlkokEts
LToOEH & RFORFECHT 2KIBROED S O
HLHRTIT- 72

AIBORELE LT, KIER (Aw) BEEHO
KBIROBS X ARTOCREBTHD, HEHOBEIC

b O FTERWICHWAC EBHELDT, T T
KD BIZEHIC OV T Aw %, KHICOWNTIZAE
MEE (RH) 2B,

X B F &

(= FELUTHWIZDIR Aspergillus oryzae
group DOREC 5 ¥, A. oryzae var. viride var. nov. (RIB
128), A. oryzae (Ahlburg) Chon (RIB 430), A. oryzae
var. brunneus var. nov. (RIB 1172), A. sojae SAKAGUCHI
et Yamapa (RIB 1045), 4. tamarii Kita (RIB 3005)
LEEBRDOREE LT A flavus Link (RIB 1406) T,

Z Dfic deferriferrichrome JEAfEMEZE Fbk Tl RS
FHICHW SN T B A. oryzae var. viride var. nov. (RIB

203) mut. FN 16, A. oryzae var. viride var. nov. (RIB
203) mut. A 27 & A. oryzae group PIA TREETIEIC
BB T3 A usamii mut. shirousamii lizuka, 4.
niger (D 4 ¥k HREHERIE OB L A. oryzae var.
brunneus W30 iR & OB RIALEDOERICOAF VI
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FEEHO SHRRBERS LD HFENIIENI DT,

ZONBRNEOMED ILX B, fho 3RS
HEOLDTH 5.

M Czapek B BigE OBAKIEE O ERT
Bl 7 — 2 (@) IKE SO THE LIcROMRD b
DAEEM & UTH . Urea 2g, MgSO47H:0
0.5g, KsHPO, 1g, NaCl 0.5g, FeSO47H:0 0.01g,
ZnSO4+7H:0 0.03g, Sucrose 30g, Agar 20g, Tap-
water 11, 2 Aw 338 - BRI X 3RIEIC X
0 #0.995TH - fe.

k3EE, ANREORE o Aw BEER
KBILT320HENHD, ! 1 D3 RHERLLE
BRCERE =S AR E TR U TEEL, B
HASHO RH & PRI LcRICAVW S HE, 1
SRFOEHMOASERE Aw EOBRICOVWTHE
WEBEOLD, ThRESOTEROKFIEREZH
BTLEICED Aw 2T ZHET, 412017
TRIEEOEE: Aw S OBBRBAIEINTWAAE
EEHICHERNZ 2C KL VAT I HETDH 5.
Bl 2 BOBE Aw OB~ OFE IO EEHBIER D
ARBEBESKE SET 55, #E T Aw FHEIC
AORBEOBEDA % BHO Aw iICIGUTELES ¥
50DT, Aw BROES INTICEHRSOBEERA
X BEEBOHR T BBREAPEETHSH LTI
nNTtns. AH TR ETOEHICLD Robinson,
Stokes1® (5 — & T F3 ¥ sucrose, glycerol, NaCl |
& Aw ZFEE L. E&E LUTHWIZDII sucrose T,
HRAEOREEIC X D BEELY Aw L OB#EDA D
HCTHETIIERET I H—H TRV

SH0 RH LHHEO Aw & ORI, FEIREETIR
ROBENH 5. Aw=P[Po=RH/100 £ 2T P {315
KOKEKE, Po IkOKESETHS. £ TRH
IIAEIC Aw %2388 L7 NaCl OKiERE ANEE
THZERIDFR L. TR IESEPREICH
XKBLEGHSEL XHiclie.

b

1. MREEEFICRT 2 Aw OFE %FE Czapek K
Eeih% Aw BEEHA — 7 L— 72T 120°C T104
RIME L, & 9cm 0o~} VKKK 20ml F 253,
BB ) A S ICEL—RKE LECHEL
fokiERBE L (Zhic k3 Aw OFELIZEE LR
%). #EIR, KTHERREEEUICEEICREEES
2EAUBEAREMZ 4 7 v— P LTRTESR (B
1x108/ml) 254 0, CNICEHHHFEE L IcE 3mm @

No. 51A BfE%E8 L, RO OKI%SETHRELUIHE
WEERMVMOhRiCEl itk o7z XE
VM iZF—7THEHL, ERI7 > v HMEREPT
25°C, 30°C, 35°C T T\, 24BsfEIc R b YV MOE
WXy ) FRrickDan=—FEHE U . HREEEE
13 o= —EHSERRNICHINT 2 KR TOBAIRRY
720 D2 v = —FOEATR LIz (mm/hr).

EERRICK 2813 Aw 0. 985128 T 1~1/100
ZERE T2HOBIROVTHERE L, BRGEECREN
Roniing L2 DI

2. BTFELEBICK T2 RHOEE 200ml Off
BHEA7 52 28K, KEgoX 208 &AK 0.2
g E/ML 120°C C045HBEEFR TR LR, &
R ZEE L 30°C C20RE L 7c. ROT, &S 1
cm QREMGIR T4 ¥ 52 T, 20BRIEED
K XDBEAOYERHD LN bDEI0N T D, TOREIC
K AEEBENRENBIBIDELF Lem FOBEL
T, Aw 0.9850 NaCl kIsHiE ANl BHH T
30°C C24BREER L. RFBFEMETCOLD
KRBT F -7 D%, Aw 0.995~0.850 iC
BREANCHER L IcKAS (10xX4X4em) iTH L, 25°C
& 30°C TR ORISR L. SREORTELE
813, <M CTHRE, HEL, Bhklg X
120 ODRFE TR L.

3. ELXEVKHERTOFTERRER #EULX
(k4335.6%) & = DEZEER Uiz & O (k5311 8%),
F I RREBORIT (K538, 7%) L KEHMBIT OK
H11.2%) ZREMNR 54 F'5 R Eicki3106 9o,
3L IR, & Aw ity Lk NaCl kERo A
STBABCHEE LV Smm OFICES, FH (T
CE TORMEREEMICTT D) % 25°C TT2RME
L, o H U TE BRI 0K % 105°C TORBEIC X
DMELK.XL*HCGﬂKﬁﬁEKioT%ME
L7z.

ERERELIUER

WMICHT 3 Aw ORE

1. REOBBCIIRE Aw OFRICIBAED
BEZLBED OT, WHOBEZ{LITXL S Aw LI
OERENEEOEREBRET 5/0Y, 3SEOBHICK
h Aw 2 zhzFhiEk L RIB 12884 H T 30°C i
B3 Aw LHREERE & OBMRE I (Fig. 1). 3
BEORBEC L 3MEFEEOERE Aw it TRON
3085, Aw L IEREHEE & OBRHREROEREZR
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Fig. 1. Relation between rate of growth and Aw
of A. oryzae (RIB 128), cultured at 30°C on
a modified Czapek’s agar adjusted to various
Auw levels with NaCl, sucrose, or glycerol.

L, BWROBERBREICBEFRLECELLTAY L0
BB THNWTVBEEELS. HOoAEBIIHN T2
AwDEE L, BWEOBHEC L OFHA—KENE VD
#H4E1T Scott!2:19) © Wadzinski 519 §#& LTk D,
Strong 519 3R ISHEHE I AwPIAOH CHET 2 &
LTWa. 0WIFhd 7 7Y v It BEUTORE T, XD
B-o1tBEREOREIEBM, 414 VLT 3REERVSE
AL, 1FVORELERTIMNENDDEEZLD
N5 -7, PITiE sucrose it LY Aw 8 7:.

2. BEOHMM/ Y% —Y Io=-ROERNEAL
i Fig. 2 ) 1 AR UTcHS, 2 TRV CEKIREBWD
Tid, Aw BEREICBIRS L, MEEEHE B Y 2 L ER
FIEMEERY. EERERMENEER U ClEE Yy
ZRFTEMEEERME T, COoRFEHEST
MREEIE 3, EEICBREL, BEEEICONT
12 25°C, 30°C, 35°C pJHIE < By, A—BEItE
T 25°C Ti3 Aw 0.995~0.975, 30°C Ti2 0.995~
0.955, 35°C T2 0.995~0.935i1C W TEL, T OH
HROAw it XBZRIPEIVDRLNIE, T

3. REHROBEBER TO MEIEFICNT S Aw
OFE BHEHEE (dmm/hr) LiHhp Aw &0 B
ZERERBEWCOVTSny bL (Fig. 3), 1220
BAHEEERYRT Aw & 20 Aw KB % EREEE
% Table 1 LR L7z, A orvzae & A, flavus iITHNT,
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Fig. 2. Growth curves of 4. oryzae (RIB 128).
The culture was incubated on a modified
Czapek’s agar adjusted to various Aw levels
with sucrose. Incubation temperature was
25°C.

Aw
O 0.995, A 0.985, @ 0.975,
A 0.955, []0.935

EEBEODEDTHIN bIEREBEICERIT S B
EEETRT Aw (Awope.) 130. 990~0.980icdH b, 25°C
it 3 RIB 1172 2% T Aw 0.995 B0V vTEL
{HREEBET LTS, A, PITO Aw iTh i
LHEEBEOET IS T LOERNTEL, 2D

RIB 128 RIB 430 RIB 1045

H
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Fig. 3. Relation between rate of growth and Aw
of six strains of Aspergillus.
Molds were incubated on a modified Caz-
pek’s agar adjusted to various Aw levels with
sucrose (—) or NaCl (---) at 25°C (Ji), 30°C
(M), or 35°C (@). Arrows on the curves
indicate that the germination of conidia was
not observed within 24 hr incubation at Aw
less than the value indicated by the arrow.
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Table 1. Maximum rate of growth and Awep,. of ten strains of Aspergillus
incubated at various temperatures.
' Attiops. Maxlmzx;ln mg/x}'lc;\)wth rate
Strain
25°C 30°C 35°C 25°C 30°C 35°C
A. oryzae RIB 128 0.985 0.985 0.985 0.380 0.520 0.516
4 RIB 430 0.985 0.980  0.980 0. 504 0.630 0.680

A. sgjac RIB 1045 0.987 0.990 0.990 0.440 0.534 0.571

A. oryzae RIB 1172 0.993 0.990  0.990 0.483  0.577 0.540

A. flavus RIB 1406 0.980 0.985  0.985 0.459 0.621 0.610

A. tamarii RIB 3005 0.992 0.982 0.980 0. 384 0.548  0.615

A. oryzae FN 16 0.985  0.982 0.352  0.327

V4 A 27 0.976  0.981 0.530 0.435

A. usamii 0.984 0.988 0.454 0.567

A. niger 0.972 0.968 0.540 0.578
HROEBEHRIC LD R Z. EREFEOTDH» L3,
b‘fﬂ@%ﬂfmio’b\fé 35°C iTH W T Aw DIETFIC 20) RiB 128 RI® 430 (f RiB (045
O IR OB THE LV, 4. niger DB, Awope. f\
D30, 9704F5F1C 1, A. oryzae X ) 4%, Heintzeler § “ r\ t r\\
17 43, 20°C Kk 33 0= ~BORE T Awopt. % i - ‘
0.980fFE L HEL T 5. BELBEMKIOILE S0 vwire Lew weeos | - ore soms
EOETIKEY 3 0= —ETRIRE Aw 3E 730, g ¢
LORZERTZEBIEI-HLTBZEEILNS. 1o "\
A. flavus, A. tamarii |3, Awopt, fH:8D Aw gfﬂﬁ(.ﬁ"j [\
B QAL IR, 25°C 1R T A. flavus, A. Y —

tamarii {3, Aw 0.9550, T T3 24 BRI RIC RIEHSHY
BRI R OO, LB T3, Aw 0. 935~0. 915iC
BOTURKHELNORF LR DOSNIEL L » T 5.
30°C, 35°C itH T3, VTN OB D Aw 0.915D]
LTI RFEBR O, Tablel 07— 4
HEEZD L, HEHERIIERFCHN TIRIED
Aw (Awnin.) 3BV EEZ 5. Bonnerl® &, A. niger
KOWTHRBEERNRON S 52 E LTV 5.

Fig. 4 i3, R & Aw COBFRETM B0, /R
VBT 230=—% L Aw EOBERERRL
DT, BEBHICBARERT Aw 52 25°C [T
THRHEL, 30°C, 35°C LEREFO LR EIHITEL
LoTH5B, CNIZARBD L S T, BEREED LR
NYBHMFACE T 3 Aw OBELLEN-TNBE T ED
HET, TOBWEOHERIB A flavus & A. tamarii
KBTI Awoept. LD EV Aw IC B KRR DS 5.
fiOBBRIC I T, 30°C, 35°C T3 2 D Aw {21312
—HLTHA3.

A. oryzae, A. flavus D3 0= —F TR, 1o BRHRER

Aw

Fig. 4. Relation between growth and Aw of six
strains of Aspergillus.
The six strains were incubated at 25°C (Ji),
30°C (M), and 35°C (@) respectively on a
modified Czapek’s agar adjusted to various
Aw levels with sucrose. Colony diameters
measured after 48 hr incubation were plotted
against Aw.

B2 25°C it THEBIEL, 30°C F 7213 35°C ik ¥
J3BREMEEDHIZL. 2~1.6TH D, 30°C & 35°C T
REBERTO. T, REHEEOELAS VB,
RIB 430 [3fhD#kiCH U TR BEZE U TR
EnEL, RIB128 3B\ L L, 48KEBIE D
BBERMBEETIRTTLA RIB1045, 117203k % <, C
NIBEMBOKICH L TENWC 2R LTV 3.
2ODERKITENTIY, #id 4. orpzae BRiICH LT
HREHE, FiC 30°C kb 35°C OHEREEEHSE.
UL, BERIZ 35°C 5345 < 485flic b1 2 Bk
FERRI 35°C D F DSk &, 19

4. NaCl o RMAESRE 25°C Kk T NaCl
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° Fig. 6. Influence of relative humidity on the

- yield of conidia of Aspergillus.

x ol Six strains were incubated on steamed rice
and incubated under various relative humi-
dities. To adjust the relative humidities the
incubation vessels with closely fitting covers
were partly filled with solutions of different

\ \ . | . concentrations of NaCl. All strains were
0,00 095 preincubated for 44 hr at the same humidity

Aw

Fig. 5. Specific inhibition by NaCl added to
decrease Aw.
A. oryzae (W30) was incubated at 25°C on a
modified Czapek’s agar adjusted to various
Aw levels with sucrose, NaCl, or a mixture
of the two solutes.

Curve 1; Aw was adjusted with sucrose.

2, V4 NaCl.
3; Vi sucrose
(Aw 0.99) +additional NaCl.
4; V4 sucrose
(Aw 0.98) +additional NaCl.
5; Vs NaCl

(Aw 0.99) +additional sucrose.

T Aw 23EE 7284, RIB128,3005 B oh 3 &
ICHERBECRHE T EE VBN OERE, BiC
RIB430 it R o2 & HIKFE LWEESENZD SN
LEHH 5 (Fig. 3). HEVSKELELLRONS 4.
oryzae var. brunneus W30 22\ T NaCl O ZEZE4
X oI~ (Fig. 5). £ &R, M 5@ —0.005
Aw TS T 2R IMBOH 4 & #h#R2, 3, 40T, NaCl
OFEAH —0.005 Aw (YT 5 Aw OEALITEWL
Tid, HI¥R 1 O sucrose DAHOH L VE L < HHEHE
BET L T 385, £l Lo NaCl oFimid sucrose
LR DEALDHZTOEDDIIL, HEHRR
—0.005 Aw iTHEM4 T AR 0.15 molar $ THD, T
DM 13500.9% T AHKAEKEE Th 2 S5
#%. 753 OPHZEIL sucrose OFIMIC LV EIE LT
otz RIB 128 i3 30°C it Th NaCl itk %
FEIRE D Ohh o753, RIB 3005 T3 30°C i

of 98.5% RH at 30°C. Actual incubation
for conidium formation was carried out at

various RHs at 25°C (Jff) or 30°C (A).

BOTIREENSEN. CORENEEI & 5280,
FrRED XD REBMHERIC X 500 34 EIRKRE L
ot

BRFERRICHTIETREORE KTEHRE
8E9 5B SIC, SRR 120 KfiIC b R, €0
M, kogic X 2MEOHMEL, FRRFER
ARZEBT 510, ERBECTAEEEEEL 5
CEBARFEBRONTHAY, EREFOBEOEE
DBRFERICERETH 2 pICET 283100 B
OHEMBEICHT 258 Aw 130.985CH 20T, BEOH
FEHAD 44 W51 RH 98.5%, 30°C T _TOXESL
0, fFEREO RH %99, 5~85. 0% ORFH TR
FICE L TR L TH (Fig. 6). faFHRicRES
RH {3 RIB 430, 1172 %2f% Awp. L0ES RH
99.5~99. 0B AEICH D, VWFNOBEKITENTHER
BRH XD BEMBT I 2H0E L BFERED
B U, #iz3, RIB1172 3 RH90.0%TRIFEAE
BRFEZERLED. WTFhoBE T REHAFH I E
conidiophore 3B 111, KMOMEE L TEEINL S
TEAERETIE, COEPREELBICZENEZDS
N5, UREHOFEE CTHEEIKDb>TLE- T3
HF TR, TOEBRTO RHORTFERB~NOEE
2, W ERTFEROmE~O RH OEEOHEES
RELTHEN TS, BEEBEICENT HMEORH
BOERBEHE L TOBBIK X 2KDORDE, BE
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Table 2. Maximum vield of conidida and optimum RH of six
strains of Aspergillus incubated at 25 or 30°C.

RHopt .

Maximum yield of comidia
(10%/g)

Aspergillus
25°C

30°C

25°C 30°C

RIB 128
RIB 430
RIB 1045
RIB 1172
RIB 1406
RIB 3005

99.5
97.3
99.5
08.2
99.5
99,5

99.2
96. 8
99.0 3.3 . 2.8
98.2 9.3
99.0
99.5 5.5 8.8

23.6
14.5

32.9
15.3

12.2

18.1 20.0

OHRT 2 BRIC L 5 MROBATFLICL D, RXOAw
RBLFTETLUTED, %40 RH L ZHERENKER
FhTVRnEEX oh3. EFRRLEHEO RH X
DXRO Aw itk KE {EEINB ETHIT, R
O Aw OFE(LDDIT W E#IE BV, BTFEREE
RH MEL 1522 & MEZ bh3. RMHE Czapek
EEMCEOTIZ Aw0.995 T T OREIRIZEA
EEDONT, Aw0.985~0. 955K B I THRFORE
BXW. Ff- Table 2 KRT XS, BECIIER
2 RIB1045 £ & 25°C X b 30°C kBT FLE
BRERDE O RERVE SN BRI D RTRERIC
K&z BESh, &Ko RIB128 it i | TRIB 1045
31/10DTF & 18> T 308, 4. sgjae 913 TH RIB
1045 DA © THRARE CTRRFER 0L bONH
b, ZhMEEBOBHEL BTN,

BUKYE CICHMNBTFOKITRE Aw EDOBNK
ZLXOSEREIR (Fig. 7) it T, KEEREL
KEoHRBLI-bOL, RLEBYKFOTTONRK
DB L boMTZR—MERL S0y P ENTED,
k& 2EEOVWBAMKRIL TV EEXS. Blic
BMEC LD BN 6HBELUKOD Aw 130.985TH
b, MERZOBRTEL—FE LTV

UKD KD 3B 35 BAILHD, €0 Aw i
0.980~0.985Cdk 348, —h, MBOBME Aw $0.980
~0.90iLHD, ZOARTELUKIMEOREHE LT
HLTWE. UL, ERABTKIOHE L BBO
EAFLIRED Aw BRBICET L, HiMEHCIZ0.90
HERIZBC Edbh-TED, MEORE Aw &b
BRULTLES. COBEIR, BMFECIDRES
EEZ OO, MOSREEOMAETASBRN L.

MERFOSBEMME Fig. 8 ik, Tk ake
KHERIORKE Fig. 9 ICRLE. Thokh, BF

a0}o

N o
[] o
Y T

o
1

Water content of steamed rics (%)

g

T ~%5
RH. (%)
Fig. 7. The water sorption isotherm of steamed
rice at 25°C.
Steamed rice and vacuum-dried steamed rice
were put in vessels and equilibrated for 72 hr. -
The humidities in the vessels were controlled
by adding solutions of different concentra-
tions of NaCl. :
Initial moisture contents of steamed rice and
vacuum-dried steamed rice were 35.6% (QO)
and 11.89% (A) respectively.

ORFER RBRFAIAREISEUTI, ILMRBE
558 FICBOMBEND BZC b3, THEbE,
15°C Gk 4322%PL L TIZ170BPIRICEFRH 0 & 75
Y, 2 QM kA ROMMELICH L {ERSh, &
ROBT TR 1A ADRIIZEALTERT 545 15
FEU T TI2240HIZB N TH OB oL ERERL
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° L—y ( 4—33'—; 35 5
' " RHA%) N 50 545
Fig. 8. The water sorption isotherm of Asper- Storage period (day)
gillus oryzae conidia at 25°C. Fig. 9. Influence of moisture content of 4. oryzae

Newly prepared and dry conidia of 4. oryzae
(W 30) were put in vessels and equilibrated
for 48hr. '

Initial moisture contents of newly prepared
and dry conidia were 38.7% (O) and 11.2
% (A\) respectively.

7z, S HDBARTROEERIHIRIC L IEEDK
WHET L7z, Tokoro 520 {3, RH 64%P4 T 30°C
KEWTHRELBAR, BEOMMIC X 2EFE)
FULLBETTACEEHELTVD. RTFORFVH
APIRICET 32013, HEHO Aw H3%70. 90021 £ TL
DBABTFOKA RO LLEE 5.

BWED 54 794 7 vth, FEMEOMAE, RTE
B, BRTHREEICE J 2KDOEEICOVTRNTR
7o b, BRFORFICHT ZKFOEECOVWTRET
B TH 5.

B #

A. oryzae group OFE, EEENRE T 5 SEO type
culture &, DF JEAEEER & L THIEICALSRTNS
A. oryzae DRk 2 #%, A. oryzae group TIRIEODFE
BTEICHNONTNS A. niger, A. usamii, TR D
RFEE LT A flavus OEI0BRICOWNT, € OHGE, ka
FRBICxT % Aw OREETE~N, I 5IRTFONE
kBt 2 BEOREPHMOERTH HXKICOVT, K
HeBOBELOOBRFE L.

1. A. orpzae group & A. flavus LB VT, B
K& SFEE Aw 130, 980~0. 9901 & - 7t

2. Bl Aw IEEREEIIZEACEEINLNY,
Bl Aw i 3 HREHEE 13 30°C, 35°C KBTI
b hx <, 25°C oBEICHTS5HI31L.2~1.6f5TH

-7,

conidia on their survival periods.
Conidia of 4. oryzae (W 30) were vacuum-
dried to various moisture levels and sealed
in ampoules. Ampoules were stored at 15
°C, for 30 to 240 days.
Moisture (%)
O 357, A 258, @ 224,
A 151, [186

3. 4FRADINICEEBED DN B RIE Aw i3, B
FHEEICE LTI 35°C BHEHIEL, 30°C, 25°C Lig
BOETIENE L.

4. NaClizk 3 Aw OFETI, BEHKRICE-> TR
BRAEESREON, £ OHEERE (0.9%) i
WTE LW

5. MFHERICE#ES RH 3, 6 ¥k 4 k0599, 0~
99. 5F THBE RS Aw LD EL. ERBIIERREC
B LTI 30°C 28 25°C £ 0 & L, BKRIC X 24D
213ELL, BLEIBRTRIVED LOBEEBH -1,

6. BRFOHEEIZRHSBUTOBEIHEL TE
D, ZOEEORTOKMNIIBBUTTHS.

7. EUKREEZTELOBA, BAKRKIDIKIS
%T, O Aw (20.980~0.985 i 024 LIEE © Bl
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