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W E AN TENAMOAWAREAR EAN TERMIEE, BREE
FOETHEYE RMERETTHELHE, 88T HERER, EHE TESFEBENAR
BETHREER, RETRELRKEE B,

XiE) MUBE. WEHE, WAERER, REY

A A TE ARG PR P S SRR S BB, TE B T S
R B X I UE L. A MUE B E Y X RS AR T L R MR R R E
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388 4 B 700 5 0k B 7 A b ML R 7 PR AR T O PR PR AT B9 A AT

1 MEfF =

1.1 EiEk

B € T SRR I (Staphylococcus albus) MW AW WA (Staphylococcus aureus) . ¥y
By o E 2 S AR A R AR A

1.2 SEFR

1.2.1 HEEA. FOAK 2, 8ILH 1g. 4 HRH 1g. F18/K 200ml, T pH E 7. 30,
1.2.2 BEFEEB. BEM 2 TLH 1z, £HIRE 1g, KHPO, 1. 36g, FiHK 200ml,
H 0. 1mol /L HCI 1 0. 1mol/L NaOH ¥ EiZ E pH.

1.3 ERHER

1.3. 1 WEEMRMES . KSR RARR AB AT TRIEERR RS (2277 Ther-
mal Activity Monitor. Thermometric AB, Sweden). #H MR EHER, g8 (]
10 C Ay i@ AR AL i 58 A4 THEE B4 10— 90 C 2 fa] R FE AT 4k i 7E £ 2 X 107 CARE;
LR AGES, LW Y 0. 15.W. 24 INFTELRBTBAKT 0. 2uW,

1.3.2 BEFFiF. TOA BgJFit. %18 [HM-20S, pH 0. 00—12. 00, H & HK L 43 Tl #%

A F TENTHRETO. FHEEFERL.
AL RHURFHAHNFEEERLTE.
EXF 19937 H 8 HlxH.
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R&idEp,
1.4 ELRIE

SRR AR E, FRBRANEERER, M 3oml/h WMEMTEEIGKER 302
& ; FLL 30ml/h $E AT 0. lmol/L HCI FFHIE #E 30 43 % L 30ml/h iR AT 75 Y TERE I
Wk, W& 3008 L 3oml/h FUEM T E B AKEE 30 48 KSF. LU 10ml/h JiE
MARBEMAERS, SELREE, DATRBER AL JCHE T2 S Fin El S g
FEBEME, WA WS B RS EE, (CESHITF 850 B0 503l ith 79 40 5 75 R il
WG TR REHE, HERERFIBRG, A TEER.

2 BEXRH5®

2.1 HEHENMNR e TN RS T B R MR R G
HEWEMEMTERERATE, TR M o 28 At e ek
e RE THER., XRERTAHENERKRFRENS, BEMER REET
BT, ,

—MRE, MRS BRTEBHIERS TER, E—TROFETAEKE, & TESRF
MR GG AR 2 B A 7 T (A S R o i P AR R T AR A R B B RS, R
WMBRENEREEFHB/PEZEHTE. WHEHERGETERIEBRTHAZS T, &
{15 LE R BT B0 K Verhulis #4169 Logistic #R™, HAMBEERERTE. &F
BEEMBERFEAEME, 7 —4REw, B

AN (¢)/de = pN () — AN* (D) (1)

A p HHEKER, fAFMEETR, N (O HABaEsE.

XAFBARE—— BN (1) KA. XF R A R ARSI 50 B iR IR
B, BEBEK, TNHTEA EAE, N () R, BREE AN @ /A BEELE
EHTE, IMLRMBARSHARRESMTEH.

WA B R RIIESMEFEAERIEL. W P@Y=P.N) (2)
@EMRA O F
dP()/dt = pP () — (B/PIP*E) (3)
AR
1/P)y = (1/P, — B/ulYexp{— pi) + B/uP, (4)
B /P =aexp(— )+ (5)

Her a=1/P,—f/uP. b=p/uP0S

FBNGR RS T 2 A S O A D PO A RS AR R L R EEBESFMHT.ERE
FEM T CELE IR R A9 1 R R RO L PR BT X R IR PR AE A T L U R R, XA
TS ARG THERTE. B & MR e K r &R & HE RN A aEHER
o A M ft i3 B RN A EA RS R B eiuE e EABRR
SRELRER. AT HENTEEAIIMERIME.
2.2 BEXNAESLE KRR

T TR T BRI SRR AR AH R Y 75 2 O LA RHRE T A Kt By Rqg B ST Tl
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B WARNTERFRBE THHAERER, RFRITEIMEE o XRHERE
TR I HEETRE R TIHFERE. MEERSEF HERERRAHTMYEHR

BABEERIBE.

AXEJNCTHHEMERAMAREN RNHIBET THUE, KRB RIEER
E 1, TEHEFE R T XX PR A BT B KM E  HE AR
B @O AR B AR REREUS T TIITRE.

HEeXAHERE
1/P(t) = 2. 8528exp(— 0.01654¢) 4+ 0. 01264 £ < 175 min ()
p=0.01654
X H BRI
1/P(2) = 2. 3746exp(— 0. 02300¢) + 0. 01421 t < 172 min P
p= 0.01654
| HHAEERIBPHiEME AR
{a . N .
5T Y 50 BRSOl 2 (O BT R
T WA HE HEIELE 1,
COry
x FIEE, 361150 5 SRR T 418 4 &
2 ™ N . o = i
1 R P ST T A, B T ARIBE
. . R . \ " THI AR, HWNERE 2,
Juu 200 300 . 400 A0} ﬁ 1 P(l)-ﬁ(l) ® E 31_031.%&%
6k ) Time(min) Table 1 Data of P(£),P(),¢ at 31C
S. aurens S, albus
Py =r timind Pe " W) Pun et (W) nimin PO, (W) - P(), (W)
2 4L 50 0.8 0.79 50 1.3 1.3t
Al 75 1.2 1.19 75 2.3 2. 29
4F 100 1.8 .79 100 4.1 3.98
. h 125 2.8 2.68 125 6.9 6.75
160 2010 100 150 4.0 3.98 150 11. 2 11. 16
Time(min} 175 5.6 5,87 172 16.5 16.76

B 1 31CHMEiNiEE
Fig.1 Thermograms of two bacteria at 31°C
(a}S. unreus (b3S, albus
%2 BEETEEETHLEREE smin")
Table 2 Specific growth rate p(min” *)of S. sureus

and S. albus at different temperature

Temperature{(K) S. anrvus 5. albus
304 0. 01654 (0. 01654 * 0. 02300{0. 023007
307 0. 02620¢0. 026202 0. 03000<0. 30002
310 0. 03288{0. 03288) 0. D351 0. HIE10)
313 0. 026400, D2640) 0. 0310640, D3100)

* Diata are calculited from equation (5)

#* » Data are calculated from p=ag+ b1+ T8

© PEMZERMEMARMATIKSHET htto:

* [ (¢) is experimental data
# % P () is calculated data from equation (6),

(7).
e W AW HRE
t. = 1803. 42474 — 17. 68010787, +
0. 05776592467 — 6. 29003326 X 107°T}
% p HBKER, T.=310.39K
X R AR
p = 1278. 69008 — 12. 53322467 +
0. 0409413087 — 4. 4571058 X 1075T;
Mo AREKERN, T.=310.52K
Fh, AfEES BRI TEHEM
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HEHHREWREEREE, 755 310. 39K i 310. 52K,
2.3 pH XM{NEHEROFE W

pH X AWE RN BWHBR, MWMEAEERSAERKBE. FE pH TH i E#
FTWE, # (O ARBTENERE pH THHAEREER, RERITHEIIUEG S o-pH
MIELB A, MHARAATTLE, BHEESEKBED H)., BIEX: ME
B be A < R 3R O B ORI B X R i) pH A ROE £ R EREE (pHD..

MERAHAGHEREEAR pH AIEFRETHREERTTME . EHERXE
REZR, REFEBRF, MEMEHRHTLE, 54T RE pH THHAERER, H
HENE I, HppHAERX, RETHEEREE (pH).,

A& W AWM IR

te=—0. 232300416+ 0. 0608716421 pH—0. 00359402514 pH?

o AR (pHDL=8. 47

X AR R

o= —0. 258758931 +0. 0687158572 pH—0. 00413171334 pH*

L o ARG (pH)W=8. 20

TFREEPGEE T, B TRIEEKRE (oH).,
*3 BEERSEREES ATERELEER

) - &% yia

B FEtEE RFEFE v, (min " B :
Table 3 Specific growth rate i, (min " Yof S. qurres ST AR R e R i
and §. afbus at different acidtities ﬂﬁgﬁéﬁ%mlﬁ&ﬁﬁ%%%ﬁﬁo E—E
P Seawreu et TR BRI R R B A P
6. 51 0. 010640, 01090) fes H4r By, ThR b, BEIT4r BRI

7.00  0.0175000.GL768)°  0.01730(0. 01690) , e - . .

7.80 0. 0230000, 02273) AR A LA — RE (A T AL A AL MRS,
7.67 0. 0218740. 02170 PRI — o 2 AR O PRI R AR B E A 2
8.23  0.0Z530(0. 02524) 0 R R PR Bh S R B BE R A 7],
8.65 0. 62155 (0. 02200) g FREETmAR T A BREEREE

9. 86 0. O1B00CD. (184K} 0. 01150 « 0. 011300 {eﬁﬂﬂl‘] LOgiStiC 7‘5-@, EH:F'%[‘E?'JTE
10. 28 0. 0140000, 0136407 0. 004600, D0467) f‘ﬁ ﬂ-‘:ﬂzjﬁﬁi‘gﬂﬂT —‘/i\éﬁ, [ﬁﬂt , %%E
R T HEmE RN ETIER.

R S B0 A 53 0 HR 3% ol 2R 0% RO W) Logistic AR BT ARERE FTH LERER,
FRET p-T AR, RAEHFAMNTRMEERKOBEHXRFRBET T ERHEH
Ao BRI RGBT R R VPR M R KA E RS RIS E R
A BT T WETE . AR, B A RIE AR R IR RS TR 310K, SAKIEREK
WAL, ERZHHEN, B TREAHTENESH. LSRRG THMEDE
RABHFERARBEFEESE XL,

%3 TR T A RO A S A R AR [R] pH A5 SRR T Sk il SRETIE , £ Logistic
HRHTEH, KRBT AR pH T WAERKER. HFATHENUET -pH X ERK, BHRX
MHFTAEARS pH R AR T E RO AKX dLmis S s BaE L KEBE (pHD.,

# is cafculited from the g-pH equation
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AHEEFRANERNEESE,

Bz, ARBKEESTRMNEDERABRET — D REar hBER, bR
BHBEEKRENBRERMEABPHELZSH, KSR EBITRME RN
BAPEHYXME INHEARTERENFARBE ML A,

£ F X K
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Establishment of the Microorganism Growth Model at an
Inhibitory Condition by Microcalorimetric Method

Zhang Honglin Liu Yongjun Nan Zhaodong Sun Haitao
(Department of Chemistry, Qufu Normal University, Qufu 273165)

Gao Peiji
{Tustitute of Microbiology, Shandong University, Jinan 250100}

Abstract The thermograms of microorganism growth of Staphylococcus albus and
Staphylococcus aureus were determined using the 2277 Therma! Activity Monitor. With
these thermogram curves, the microorganism growth models at an inhibitory condition
have been established. From these models. the specific growth rate p, identified optimum
growth temperature (T,) and optimum growth acidity (pH). were determined. For
Staphylococcus unreus: To=310. 39K and (pH),=8. 47, for Stuphylococcus albus; To=
310. 52 and (pH),=8. 20
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