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Sterilization of Large Volume Solution by Autoclaving
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Temperature of large volume liquid in respective containers (1—3 £ ) was continuously mea-
sured with thermocouple under autoclaving in order to determine the time for the temper-
ature of the liquid to reach 115°, Sterilization temperature, regardless of a number of
containers per load, was uniform even at various locations of the containers in the cham-
ber. In spite of rapid rising and lowering of temperature, exhausting time was so long that
the ingredients were decomposed. The size of containers was the most important factor in
raising liquid temperature to 115° ; 40 min for the 30 container. The degree of sterilization
was estimated from Log Inactivating Factor (LIF) based on a first-order reaction and
the course of temperature under autoclaving. LIF was very useful for the determination
of sterilization time, because it considerably agreed with a number of surviving B. sfea-
rothermophilus. The sterilization time of the 3{ container was thus determined at 60 min

-

corresponding to LIF 11.
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dt BT, COBEREMS, DIEOEET h/hy=0.7 O
WETT k. BEHARITCADER, FHfems T
OHIEOBEE A E MBS LT B0 — X ks
TRKBLOH T A0 BEERER R Eh 6 x 105,
Iw/m « k¥ K 105 Bl EBYR 823 BiF/is 4t 1
ERRVEEL DRB.

i) CADEESR I UBEAK

Table 3 12 4t, tex KELIFTTUADKRES X OHE
FROFELRR L. 4t TOWT ZTERBER X 55
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Fig. 1. Temperature Resulting from Sterilizing
Solution and Chamber Operated at 115°
——: Solution temp. in 3000ml container

—— ¢ Solution temp. in 500ml container -~
— -~ : Chamber temp.
D : Displacement S : Sterilization
C : Cooling TS : Tube sealing
to : Time required for chamber to reach
115°
ts : Time required for solution to reach
115°
E : Exhausting
Table 1. Sterilization Temperature of Container
on Various Location in Chamber
(c)
Front! inner?
Location vk} RY x
Top shelf 114.4 0.6 1143 0.6
Middle shelf 1143 038 1147 0.2
Bottom shelf 1144 0.5 114.3 0.7
1) : Neighborhood of door in chamber
2) : Neighborhood of baffle in chamber
3) ! Mean ne g
4) : Range o —

Number of 500ml| container per load are 150
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Table 2. Effect of Location of Thermometer to Measure Temperature
in Container on Time Lag (4t) to Reach 115°

A. Height

(min) B. Side (min)

Center of Inside of
Volume container glass wall

Voma/mo) 0807 04 02
(mt) Xx R x R X R x R m) x R X R

3000 338 17 368 60 46.1 60 490 15
1000 13 23 - - — — 18523

3000 369 45 363 45
1000 161 45 162 30
500 103 30 n6 27

1) : Height of thermometer from bottom/height of solution

n=05, thermometer locate in center of container

Table 3. Effect of Volume per Container and
Number of Containers on Time Lag
(4t) and Exhaust Time (tex)

n=5
Time (min) at tex
Volume (mi)
No. of 500 500 1000 3000 500
ml containers
per load X R X R X R X R
8 116 27 162 30 363 45] 132 15
80 95 45 160 103 390 75| 214 135
150 127 75 199 90 421 105 485 105

Inactivation Factor (LIF) %\ 7-. LIF 3 (1) o
PIREEE (No) % t S ABBOEREH (N T &l
TEOFARBTH Y, ZOEEDEL R UERY -
TWBRDEEOBEYRL 5. REREFTLER
THRH, FE THAT BEER S » R BB &
BT 2 TR E LTERETEE I h e 2R
DX 5EFEbLAeMko LIF (LIF 1) 7 &M o
%47 - 7P, Ff, LIF 1ZIERGE BEEHR (k) & B
LA e b Fig. 1 o koL dic
#TR&Eo LIF 27 L.
® BREBEOTED LIFs, 120) X% £0% F Hu
5.
@ RE (T) oFfbeffuv k 0B b 278, K,
HEIEDOZhLh LIFw,, LIFex, LIF ¢, 1XXf#
B X b 6 pEoNEHST, £ oRRIRE
T5 kb b&NRGD LIF #Rph HoEfe
T5.
sk, T &x3 5 k i Richards® o> B. stearother-
mophilus o\ ~TD (3) & V7=,
LIF=log (No/Ny) =k x t/2. 303 cccererecnieaaniinan. 1)
- LIF(r,=LIFm, + LIF s, + LIF ex) + LIF ¢y v2 e 2

200 62 60 69 18

20 <15 — 45 -
n=5, h/ho={]
log k=37.97815—14804/T +-veveevrrerinreruernnnens (3)

500 ml, 30 @ LIF % Table 4 ;7 L7. Bz 1
< — %3043 LB 500 ml, 38 o LIF(r, 3+h %
n8.0, 2.7 THhHs. RFHD 115°, 3053 D4Ak:d LIF i3
8.7 Linh 500 ml RETREBED BELERELCL
5. UL 30 Tix1/3 DWEME Uiy, LIF, ik
F0TH D AERIPOBEILE > - ST E L
PERR XS TE TR LIF 212~4 i h i
HEDVEFEEL TV BT LEabhste.

LIF X LIFn 2B RETHIEQ X I KBS
AN, HWHCEE s 1 ~—% 40, 6043 LT LIF 7,
OEJEE KD B ELREN 6.6, 11.4 L7 h 30 Ok
BEOBERE TS EEATIIRTO&EYHRETS.

COGHRETEVOEELER LIHETHY, B
HOBERE R BT BTEET b LIF s DZaabi,
WERRHHTHS. UL, BERBKOTSICRKE
DR K% FAVCHIEEEITOEE KD 10° |,/ 0 ALLE
DFEET ELbh i 7ed® LIFs, 235 L E bhix
LIFr, G L CRALIMERTHA5.

i) LIF X34 EH

LIF (3 hnZallil o HE iy i L Uk BRgEo %
Z el LIF L B. stearothermophilus ok
FEREH (Nmex), Thbb, No=0 /25 N, Of
K fil & DEAF AR Table 4 R, 30 % 115°,
3050 WE Lc B4 wit Noax 2% 105 Ch b, FWEIER
10° fALL EOHRD DI EYFH A v O — 2 — Tk
!3;3&&731 ‘)ﬁ%ﬂﬂ‘ﬁ&*ﬂﬁ%éh% Nmax 1% 20, 30
35 X OO RE Lichiic LIF h O F I hafEL b 10
~100 f2EBEECH . o, 115° kit
% k #% Richards ®3X T 0.666 (min~1), K 5 ©
XTI 0.134 (min™D) L ig b, BEERIC X b BUEHIMES R
bl L bR, WTFhRLThRD
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Table 4. Relationship between Sterilization Time and Log of
Inactivation Factor (LIF) or Number of Maximum
Death Organisms Operated at 115°

Sterili- LIFD
Volume |23tion Nmax®
) |y | 2 (8 (e (e (M)
10 — - - - 0.10 <102
20 - - — — 0.89 102
3000 | 30 1.65 0] 1.06 0.02 2.73 10
40 2.57 2.03 2.02 0.02 6.64 >107
60 4.16  4.92 3 0.01 11.39 >107
500 30 2.07 4.34 .62 0] 8.03 107
40 1.70 7.95 1.77 0] 11.42 >107

1) : Each LIF calculated from Eq.1

2) 1 (h)(s){ex)(c) and(T) represent LIF during the period of rising temp.,
sterilizing period, exhaust period, cooling period and total LIF
3) : Number of maximum death organisms in a container

LIF L ARECHOWILD 5.

FEROBE I\ UL, OIRBELRERC X - TERE
DEETHHERIEILL, PIRGEEREY 10° L E2 5
& LIF % 8- 1073, 11 € 1078 O TR FH Fk
THT L. REOMRORREREK, AR
YK 4R % B4 LT LIF 23 11 272 % 500 ml < 40
G, 30 TO0 FOWE 2 1 ~— D REN ZH L Bbh
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