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mwilsznou

Lactobacillus plantarum

Leuconostoc mesenterodies

k4
2 n-1anvue Ialativewuse Lactobacillus plantarum 1o Leuconostoc

. oA 3 <
mesenterodiesuut MRS agar 1?1 37 ossnaisemiunailszuim 24 $1la9
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¥ARIUAL 400 wnzithaaad 500 wazthaaad 600 wnzihamad

4

AN N-2 AVINEIUANNANGA 0.1 (ganILAY), 400, 500 uaz 600 wnzihamadngurigl

Kl

=\ I =
40 Ao (1uma1 40 un
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0.1 wnzihaaad 600 1wnzihamad

a a o [ s a
MW A-3 ANANAWIUANNAUG 0.1 (ganduAN) tag 600 wnzihamadngumgil 40

=y I A d o A a = o P
parsaITsea 1Wual 40 wIn NUINEINYGUNNN 4 DIFLSALTT davin 1

0.1 wnzihanmad 600 wnziaaad

a a o [ s a
MW A-4 ANINAWIUANNAUG 0.1 (gAIUAN) tag 600 wnzihamadngumgil 40

= a3 A d o A a = o P
parFaIFea 1 ual 40 wIn NUINEINGUNNN 4 DIFNLSALTT d1lavin 4



MANUIN U

AT NNHANTIINAADI

v Y
A13199 1 #an13ns190USuan¥e Leuconostoc mesenteroides waz Lactobacillus

s g { a 3| o
plantarum TueM131@eue MRS broth Ngaimgll 37 eerwaifed 11ual 36 52 Tus

1 Usimnauide (log cfu/g)
(ej‘;’ﬂm) Leu. mesenterodies Lac. plantarum
0 6.79 7.07
2 6.92 7.11
4 7.47 7.31
6 8.26 7.72
8 8.84 7.93
10 9.08 8.45
12 9.16 8.74
14 9.29 9.13
16 9.31 9.42
18 9.38 9.42
20 9.45 9.45
22 9.45 9.42
24 9.41 9.47
36 9.48 9.49
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d‘ d‘ 1 I~ 1 a a a Qd‘o} a
a1519% 2 mslasuulasmanutlunsaaauazlsusnsatananveanuanauulssuia

Y P Y
MIAUFOVTANT A0 150 Leuconostoc mesenteroides waz Lactobacillus plantarum 2

[ [ 1 1 Aa dy a QO) o d‘ a =
seav ludasiaan 1:1 (ganrugu lu@uyeusqns) wiinfiguwgil 37 esrmiwaiFod

nal aanudunsanie Usmansauandan (%w/w)
(Hluy FANILIAY ﬂ?um%@ﬁtjm%ﬁf AANIUAY ﬂ?mmﬁ%ﬁqw?
6.43 log 7.41 log 6.43 log 7.41 log
cfu/g cfu/g cfu/g cfu/g
0 5354001 |534+0.01 |533+0.01 |024+001 [024+001 |0.23+0.01
12 | 4.40:0.01 | 437£0.01 |436+0.01 |029+0.01 |033+£0.03 [0.33+0.01
24 | 438+0.01 [432+£0.01 |425+£0.01 |035£0.01 |0.38+0.003 |0.46+0.02
36 [4.22+£0.01 |410+0.01 |4.00+0.01 |044+0.02 |047£0.01 |0.54+0.02
48 | 4.17+0.01 [3.98+£0.01 |3.75£0.02 | 0.46+0.004 |0.56=0.01 |0.62+0.04
60 4.01+£0.01 | 3.72+0.01 3.65+0.02 | 0.53£0.01 0.73 £0.01 0.80 +0.02
72 3.68£0.01 | 3.61£0.01 3.61+0.01 | 0.84 +0.01 0.95 £ 0.01 0.98 £ 0.04
NN

H ] 9
- mlumsaasaunae + mrﬁmmummgmmﬂﬂﬁmam 3 47




d‘ 1 [ ) Qd‘ % 9 dy a
M1TNN 3 AUNTNNTNNMINTNNDU Llﬁgﬁa\iﬁilﬂﬂﬂﬂﬂﬁuﬂiﬂﬂﬁl%%@ﬂiﬁ:ﬂ
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5151

v
YA 9 A A

AU 719 LY

Y
Leuconostoc mesenteroides Wag Lactobacillus plantarum Tusasiaiu 1:1 Taoiaude 2

] 2 '
szAuANdUAY Ap 6.43 log cfu/g taz 7.41 log cfu/g (yanruau hidu¥ousgns) wiind

9NN 37 o9l

£l U

AMUNN NUINOUNIIN AU AN *

1/]’]\1 a dy a = a dy a =
FANIUAN USnaFousgns FANIUAN Usnanrousgns

gy 6.43 log 7.41 lob 6.43 log 7.41 log

cfu/g cfu/g cfu/g cfu/g

MAL | 7453 +1.32 | 73.05"+1.90 | 72.27%+1.67 | 71284 £ 0.16 | 72.41°%+0.75 | 71.75%+1.22

M a* | -0.99°+037 | -048°+0.96 | -1.29°+0.88 | 0.43°£021 |028°+021 |0.39°+0.10

AT b* 12.16 “+0.81 | 12.64" £2.13 | 12.98°+2.01 | 12.51°+1.22 | 11.98% £0.53 | 12.74* £2.98

A C 12.20°40.81 | 12.67°42.13 | 13.06'+2.06 | 13.03% £ 1.23 | 12.607°+1.03 | 12.34% +1.18

A h 94.58"+1.62 | 92.50° +4.22 | 9538 “+3.41 | 83.80° £ 1.21 | 86.07°+0.27 | 85.73° +0.52

A2 69.85'+0.39 | 75.43°+1.70 | 70.14*£1.41 | 76.18%°+0.76 | 78.03°+£3.23 | 75.91°°+0.24

<
LU
(force-g)
‘ﬁ'iﬂﬂmﬂ

Amu1oengeNmnuluuaazioINA NN ULEAINNANNUANA NN W gl

nada (P<0.05)

[ v 9
MIumMsNuaaIA Y + mrﬁmmummgmmﬂmimam 3 9

- * 30

[

A a aa % o
anuMNNOALINTUMI NI 12 F2 119

v
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Lﬂ' IS a a o L) % %
ATNN 4 AUMNNNNLAN LAZNINNUDINUINAINIUANUANITEAD 0.1 (YAnIUN), 400,

500 uaz 600 wnziaaad Nounni

a

Q Ll

= I a
40 A usased (11ma1 40 w1

AUNINNIUAT

szAUANNAY (MPa)

/ NENIININ 0.1 400 500 600
I~ 1
AIMITUNIAAN. | 43592001 | 4.34™£0.01 |435°£0.01 |433°+0.01
1Jsu1ansauanan
(Yow/w) 0.34 +0.01 0.35 +0.01 0.34 + 0.01 0.33 +0.01
e L 69.94*+0.50 | 70.62%+0.54 | 69.55°+0.57 |69.01%+0.40
A a* 021°+£0.55 [035°+026 |0.53°+026 |037*+0.23
A b* 9.17°+0.55 9.97*+0.34 | 10.45*+0.18 |12.12%£0.30
i C 106752199 1 11 1494230 | 11.75°£2.38 | 12.64°=2.63
fd h 92.53%+1.97 191.99%+3.56 |90.33°+3.86 |91.13%+1.59
f"I’NﬂJLL%Q
(force-g) 7629+ 1.15 | 77.66%+ 1.42 | 75.68*+1.61 |76.76°+1.16
WZJ"IEJM@!

- A9NHINBI0INENNAU T UuAazUDINA RN LEAINTANNANA NI UREINTo T AT

n3ana (P>0.05)

- M lumsadaInumae £ AUDeUUUNINTIUIINNTNAADY 3 &

Y
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A = a A a a [ o @ s A a
M13°990 5 AUMWMUAN NMIANLAZNYAFIINGT VBINVINAIFIUANNAUIZAY 0.1 (ganduau)az 600 wnziamad Ngangi 40

= < A 3 o A
e saed 1unal 40 un UINEINGUNY Y

a

QU

=% 1Y 4
4 parnisased WU 4 dalan

AUNNMAAT/ dlain 0 dlansii 1 dlaii 2 d1lain 3 dlanini 4
NN 0 MPa 600 MPa 0 MPa 600 MPa 0 MPa 600 MPa 0 MPa 600 MPa 0 MPa 600 MPa

' ab a ab a ab ab a ab a a
ars@dac 435%°40.01 | 4.33%+£0.01 | 434224001 |433°+0.01 | 4.34°°20.01 | 4.34%°£0.01 | 4.322+0.01 | 4.34°°+0.01 | 4.28°+0.01 | 4.33%+0.01
Jsinalbst 0.34°+0.01 | 034°+0.01 [ 034°+0.01 |0.34°+0.01 | 035°+0.01 | 0.34°+£0.01 | 0.36°°+0.01 | 0.34°+0.01 | 0.38°+0.01 | 0.34°+0.01
uandan (Yow/w)
AL 59.94°£1.00 | 49.01%+1.39 | 50.76°°+1.00 | 47.97*+1.45 | 53.10°+1.67 | 48.19%+1.72 | 52.62%°+1.76 | 47.46°+1.27 | 52.47™+1.26 | 46.73°+1.54
AT a* 0.03* +0.06 | 0.05+£0.08 | 0.07°°+£0.04 | 0.04* £0.19 | 0.07°°+0.02 | 0.06*"£0.05 | 0.10"£0.16 | 0.07*°+0.13 | 0.25°+0.13 | 0.09°"+0.17
A b 9.17%+£0.55 [ 9.12%+0.34 | 5.78*+036 | 7.38°+0.18 | 6.93°+£0.30 | 6.58%+0.55 | 7.872+026 | 7.44°+0.57 | 6.03*£0.40 | 6.11%+0.53
T 76.29%45.59 | 76.76*2.73 | 72.15*+ 1.19 | 75.60*+1.27 | 76.95*+2.90 | 79.50°t1.59 | 68.50°+1.87 | 78.60*+2.25 | 72.88°*+3.17 | 78.61%*2.66
(force-g)

Aa A . a A ] 19 2 9 491 a <A 9 A dy
HUELYiR) - NUAYANIUAN (0.1 wnzidhanad) LAZANIYANIUAINAY wuﬂiﬂahmamqwmmu A0 190 Leuconostoc

mesenteroides

wae Lactobacillus plantarum ludasidiu 1:1 Usmandeas 7.41 cfu/g

@ A [ ' A oA (;y
- mvnuaaslunmay + ANVIUVUNIATTIHIINNTIINAADN 3 %1

- A9nEIME10IN AU UL N UNA AU TuLAazLD ) LEAINRANNLANA NN U1 U

(P <0.05)

o
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A a2 A a a o ) Y 7 A a = <
M54 6 AUNINNNYAFIINGT VOINUINAIHIUANUAUTEAY 0.1 (ganIugtag 600 wazihamad Ngurgl 40 osrussaFee 1unan

a

S o ! o 4
40 W INUTNINRUNYN 4 DR FaBed WU 4 dianH

U

AUNINNN dlain 0 d1la¥in 1 dlaniin 2 dlanin 3 dlaniii 4

LLERRITY 0.1 MPa | 600 MPa | 0.1 MPa | 600 MPa | 0.1 MPa | 600 MPa | 0.1 MPa | 600 MPa | 0.1 MPa | 600 MPa

Sanseuuninie
- 7.02+0.07 ND 8.70+0.08 ND 8.30+0.09 ND 8.40+0.09 ND 8.60+0.09 ND
wanan (log cfu/g)

Ysnagaunsd

2 7.91 £1.14 ND 7.63+0.01 ND 7.88+0.01 ND 7.80+0.02 ND 7.72+0.03 ND
mvina (log cfu/g)

1%0 E. coli ND ND ND ND ND ND ND ND ND ND
1Fovea 31 ND ND ND ND ND ND ND ND ND ND
1o S. aureus ND ND ND ND ND ND ND ND ND ND

NN - fuSyaniunu (0 MPa ) uasiudyamuniudu winTauligeuSqnsisudu file io Leuconostoc
mesenteroides

wag Lactobacillus plantarum ludasiaau 1:1 USua¥eas 7.61 log cfu/g

o { < 1 A J { g}
- duavnuaaauaunae + ‘Fﬂl‘ﬁENL‘]J'L!?JW]ij}WUiﬂﬂﬂﬁﬂﬂﬁfN 3 o



MANHIN A

AI0eNIMIAUIN

v
a

1. 3’%msfhmmmim%ﬂm%an%qn’éaméfu Leuconostoc mesenteroides

1.1 She1¥0 Lew. mesenteroides 91 MRS agar slant :1U21 1 W29 adlunasaeims
@ouFofill MRS broth 10 fiadaas iliifiquingd 37 essiwadoe Wunanlszaina 16
FTug vinfSnandforlszim 9.31 log cfu/g (2.04 x 10° cfu/g)

1.2 insenideusqnsisuduTnemsaugo Leu. mesenteroides Taa1% 0.9% NaCl Tu
m?mi’ﬁum””jm ﬁmmﬁaiau 3000 rpm 3 ﬂgﬁ ﬂizms 15w ﬁwﬁy@ﬁi"ﬂuéﬁaﬂiu 3 ﬂgjﬁ 01
19091311 0.9% NaCl aulitl5um 2 adans

PRl

4
1.3 doamam3ounud 2 nlaniu Ysuaudeusgninldlumsninauadsua 7 log cfu/g

[

Yo a dy ~ 9 a a A dy
T numdsususenizdeuanaslunug Al

ABMIMUIN
Aa a a dy a =¢ 7
Ny lg WuyeUIgNs 10° cfu
y 7
N 2000 g AuFeuTaNs 107 cfu x 2000 g

lg
= 2.0x 10" cfu

A
[ Y 9 a

9 2
Wi deuduFouigniniszanm 2.0 x 10" cfu aalufud 2 Alansuy
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2. IEmImuiamsassa¥eusgnsSudu Lactobacillus plantarum

Q

2.1 thm%ya Lac. plantarum 910 MRS agar slant 1124 1 Y129 aﬂuwaaﬂmmi(ﬁyﬂa
#ofili MRS broth 10 fiadans i lilinfigangi 37 essuwaiden Hunanlszna 16
F2Tua v infSnandforlszau 9.42 log cfu/g (2.63 x 10° cfu/g)

1.2 inseuieusqn3isudu Taemsauge Lac. plantarum 1919 0.9% NaCl luinTes
flumdos fAinnudasen 3000 rpm 3 ﬂi'ga ﬂ%a’lmz 15110 ﬁu%@ﬁﬂuéjnmu 3 ﬂ%ﬁ NIDIN
11 0.9% NaCl auiii5unwm 2 daaans

PR

4
1.3 deamawsounud 2 dlansu USunanveusaninlslumsminiuiysina 7 log cfu/g

[

Yo a dy A 9 a a A dy
T umidsunsusenszdouanaslupuy asil

ABNIAIUIN
a A a dy a Q‘{ 7
NN lg WuyouIgns 10° cfu
y s
N1 2000 g @ureusgns 107 cfu x 2000 g

lg
= 2.0x 10" cfu

A
[ YY) Y a

P P
Wi deuduFouTgninlszaunm 2.0 x 10" cfu aalufud 2 Alansuy



74

3. 3EMIMUIVNHOAIMIDIYIUNIE ( Specific growth rate, |L)
2 A 2 a ' d . . A . .
voanunnsauazszaznuuanSelylumsulasan (generation time, g 1139 doubling time, t,)

(@nsau, 2542)

3.1 MIANUIUONTINTVIYIUNIZ (Specific growth rate, L)
9
o Aa v <3 .
11!"1114‘1]@4?115!,’1]5‘511”681&53@&53 (Log of Exponential growth phase)
Y =y v A A T & o o "o a o
Lﬁuﬂi11/\|1/1hlﬂ°lu‘miuﬁlzllaﬂyngﬂumum‘NG]N?mJﬁammﬂm’gmmmﬂmmﬁmimﬁnm

Y
Yo YN |
yupuuaniGe 1dasaumsdaans lli

dx
— = 1
= px (D
Tagdmuald  x = anududuesutaveuuanGe
t = a1 (F11u9)
L = 8a31M3nTys umizueauainGe (F1ua )

NNANNITN (1)

dx
—— — udt (2)
X dx t
lex_=jtl = udt 3)
"1
In— = u(t-0) (4)
0
a SNy )
xO ﬂ
2303 log 2 = ud 6)
0
log 1 _  udt )

"0 2.303
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o d’ S A \ d . . A

3.2 msmamszeznamiuuanaldlunsuuasad (generation time, g 1159

doubling time, t,)
[B-Y a o A A o 9

MNADATIMINT Y umzvesUANG efid I 1A

o 1 w J A ~ A P 1 4
ansarhmdainanunmszeznaiuuaiis el lumsutayad 1@

¥ A A A A A o I = = = A [l

melateu lviimuafizsvzmusmudunigu Favunede X, = 2x, Wenawull ¢, -

t,) 1nauMsn (5) w18

X

In 0 = u(t,t,)
1 2Xo y4
n =
XO d
0.693



76

3.3 IEMIMUIUINIINIDIYI UM (Specific growth rate, p) Vo9
Leuconostoc mesenterodies

a . 1 Aa 1 <
MNNTINNITYVOI Leuconostoc mesenteroides FWNMITY0619310152 11
) { a ¢ o § 1w ) {
21099 2-16 HlSinanwaa ¥2Tueh 2 (t) i 8.32 x 10° cfu/ml (xo) vazludaTuei

16 (t)) i 2.04 x 10° cfu/ml. (x;) i Tdunua luaums aail

1 udt
log =
0 2.303
2.04 x 10° u (16 - 2)
log— =7 o
832 x 10° 2.303
239 x 2.303
f- 14
u = 0.39

aa ° a a A v d . . A
3.4 SEmsannaszaznafuuaiiseldlumsuiasad (generation time, g 50

doubling time, tq) Y84 Leuconostoc mesenteroides

0.693

tg = ——
u
0.693

ta = 039

tqg = 178
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3.5 IEMIMUIAUINIIN DI YIUNZ (Specific growth rate, p) Vo9
Lactobacillus plantarum

a . 1 a ' < o A
1NN Lactobacillus plantarum $319mM31939081939a152 Tug Tuah
S a s o = "o o =
2-16 TUsuausad 310901 2 (to) 191100 1.29 x 107 cfu/ml (xo) taz lus Tusdh 16 (t))

Wiy 2.63 x 10° cfu/ml. (x;) 1 ldunumluaums aail

1 1 udt
og =
0 2303
263 x 10° u (16 - 2)
IOg— =~ T\
129 x 10’ 2.303
231 x 2.303
N 14
u = 038

aa ° a A A v d . / A
3.6 IEmsannaszazauuaisalylumsulusad (generation time, g 150

doubling time, tq) Y84 Lactobacillus plantarum

0693

4= —

U

0.693
ta = 038

tqg = 1.82
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d
ﬂ"lﬁ%!ﬂi"l%‘l’iﬂﬂ!ﬂ]‘i"l

a d
mﬂm‘anmmwmamﬁ

msdamanuiunsania mMauIsves AOAC (2000)
1 A o Ja a [ Y I dy = o ¥y A
guranf NNz 180 — 200 n3u Muanayliiute@enu Taglmaies
QSJ‘ v o 1 o o a g’ o A Aaa o o 1 3|
VANTY NUUFIAI0E195119U 25 nFu minauaalil 5 Haddas thlSamanuilunsa
] y A ~ a AN Y o 1 Y A I
a1 TagldinTosfiteoriimos i laimsUsuannasgiualemsazaenasguidmanuiu

1 0o w A g I 1 % 1 oy
NIAAN 4.00 LA 7.00 MUAIAY AATIZHAANMTUNTAAN AI9819AL 3 &1

a d a
msanszrlSnansasanin muds AOAC (2000)
= =
NISINTIUFITIAY
J . . L4
1. Tandeulaason a4 (Sodium Hydroxide; NaOH WAy 0.1 Tuans)
v ) v Y [ v Y
%3 NaOH 8 n§u @181a309% Ilvhuinanaisy 2 s e azaredreiinaudunng
I o a A aa ) Aa o {
PRGunda Usuisunas 1dasu 2000 Haaans Tuwialsullsumesdir lumanududun

' v ~ Yy v s
LL'L!uf]uﬂ’JEIIWLLﬂﬁ!“ﬁﬂullaiﬂili]ulmﬁmﬁ WU 0.1 Tuais

2. ensavane InunaionleTasinuunaan (Potassium Hydrogen Phthalate; KHCsH40,4

.
Wty 0.1 Tuans)

=

o o { a <
11 KHCH,04 Uszunm 5 05y euldudanguvigil 100 ossuaaiFod (duna 2

q

9 ]
v A

o & < o ° ' "y 4 o
%2 Tua Nalfeu 1y Desecrator #9 KHCgH,0, 197 1dvimiinnusiuou 1.6338 nsu d1e10309%4
a o 1 1 = 4 a aa a 3‘ ) A Aaa Y
Tlihneiion 4 dums Taludinmes 200 Haaans wuinaulszuia 50 Jaaaas auld
v v
azaemladvialTinasvuna 100 Haaaes Usulsuasarainau
MIfIUMANUTNTUYII KHCgH,0,4
wia luwanaves KHCgH4O, = 204.22
Y v
miinves KHCgH,O4 19918 = 1.6338 3w

azangluvialsulsuasvuie 100 Yaaaas
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ANUTUTUYeI KHCgH,O, = 1.6338 x 1000

204.22 x 100

0.0800 Tyans
3. Wuanman (Phenolpthaline; Cy0H404) WY 1%

#1 Phenolpthaline 1 n$u 1enToeda Tuhnaiieon 2 duniis Wdludnines 100
iadans 1Ay ethalnol 95% $117u 60 Tadans auldasazais Usudsunas ldasy 100

Y v
Haaans are1nau

gy 9 = 7
mymanududuvesmsazaenasguladon laason lad
T¥msazarelidmanlalasnuunaan (Potassium hydrogen Phthalate) a3 o
Y o o = J 9 a v ax
13 imis lawmsniuansazareladen leasonlas Tasldnmsngagavesms lamsdu Taes
TwmusTewasn laiasdu (Potentiometric titration) Ao 119Agd Inen1s 19 n3oiioy

J a

a A A A A ° Y 9 =2 J
UINDT IAYAADLUDUATNLOY 8.2 ﬂ'lujmw'lﬂ’ﬂlllelllleUuﬂlﬂﬂﬁ’liﬁga'lfliclﬂﬂflllllaﬂﬁ@ﬂulclfﬂiﬂﬂ

Q Q

1%@1@]3 NV =NV,

ada J
APAUANIICN

1 (% 1

quiedeenistszunas 180 — 200 niu h'lUiuaziBen Fai0d 190111311 20 - 40
a3y Taludnnes @nihnduasll auldidifumlduinisinasna 100 200 Taaans
Usul5inas asudaeingu thinnsosdsnszaunieanes 4 alaguiinseq’ld 10
tadaas laluvaagdwuy vl Tamsndae 0.1 Tuars NaOH wigagaveans lawsnduTae
1953 Tmnus Towasn lansdu (Potentionetric titration) fiow19agd Taoms 1§ineafiiey

a 4 a A A A A o a o 1 oy
UINDT 99YA AD LIBUAINDY 8.2 NINTTAUATIEHAIDINAL 3

NTATUIY

esiudnsauanan (%w/w) = a.b.c.d x 100
e.f
a=15masvesasazareTadonlaasen lea 0.1 Tuarsnls lawsn

(Naaany)
b =U5u1asveensisulsuiag (Vaaaas)
¢ = AduganaAnUNIALAAAN (NTN)

4 L4
d = anududuvesmsazars Tu@eu laason lsa (Tuars)
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oy v W 1 Lﬂ' 9 [
e = 11M1INA2081991¥15N 1% (A1)
f=1Fasvesnsazaredredanldlunslamsn (Hadaas)

=~ Jd 9y 9 Jd o a aa aaa
HUGLYe - ﬁ']ﬁﬁga'lflj"lﬂﬂﬂllllaﬂﬁﬂﬂu],"])'ﬂﬂ'l'lﬂﬁlmsllu 0.1 Ii.la"ﬁ ANUIU 1 Uaaans ‘VIT]_]J;]ﬂifJ']

AuAaNdANUNIALAAAN 0.009008 NTY

d
MuazrinlIinannas mu3s AOAC (2000)
= =
MIATONTITIAY
a o p . Yy 9 4
1. a3 luasn (Silver nitrate; AgNO3) tndiu 0.1 Tuas
) a = A ~ A ~
¥ AgNO3 BIgND 99.9 — 100% NHIUNTOUNYUNUNN 120 DIAUFALKIT U 2
o o 1Y Y d’ o =1 a o ] o d‘ ) 9
#2119 $117U 19.9880 nTU Are1nT e IlihazBeanailon 4 durue iasnya ldazaie
Y v
dreinaulszana 200 Haaans mldvialsuasvuia 1000 Sadaas udrlsudsuas i
4 3 =\ a Q’ 1 o 4
AsTUMIIINAY 01 AgNO; Innuusgnitiosnil 99.9— 100% Thesazateimsenla 1l

Y 9 A Y P s Y Y s
VHﬂTIiJL‘UﬂJ“UuVILL‘L!‘Ll’EJLlﬂ’Jflﬁﬁa%a"lfJNWﬁﬂWL!I“BLﬂﬂllﬂaﬂlliﬂ uyUU 0.1 Tl]ﬁ']ﬁ

2. Tafeunan 158 (Sodium Chloride; NaCl) Wt 0.1 Tuans

a =

%9 NaCl UTgnF 99.9 — 100% LaziIUMTOUNGUNNI 100 DIAUYAIFH U 2

QU

) o F1 A ) = a ) ] o Ao kY 4
'JIIN 1UIN 0.5844 ﬂjﬂlﬂiﬂﬁsﬂﬁqwﬂ']azlﬂﬂﬂﬂﬁu&N 4 AU uTﬁ"]ﬁVlsﬁﬂllﬂﬁgaWﬂﬂ'Jﬂ

shndulszina 50 fiaaans mldvimlsinasuuna 100 Gadaas 1dlsulSinas¥asudas
g
MIAUINNIANNTUTUYRY NaCl
w7a Tuanave NaCl = 58.44
yiwiinues NaCl g4 = 0.5844 N5Y

azaneluvialsulsunasvine 100 Yaaans
AN UTUY09I NaCl = 0.5844 x 100
58.44 x 100

=0.1 Tua§

3. TdsdaaenInswe (Potassium Chromate; K,CrOy)
o [ 9 A o =) a o [ 1 = 4
P K2CrO4 4.2 N3N ﬂjmﬂﬁﬁ)\‘l‘vx‘lhh/\IﬁmzL@EJWI/]FT‘L!EJ&J 2 AU U Glﬁ’sluﬂﬂ!ﬂﬂﬁ 100

A Aaa o 1Y 4 o a o ] [ o a
Haaans 99 K,CrO, 0.7 n5u anansoara Iihaz@eanaiioy 2 dwwiia laludinmnes ludwy
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v v
wurhnaulszuna 80 Yaaaas aulidazais mldvialsudTuas 100 Haaaas Usuldasy

Y v
freinau

MIMANUTUTUVBITITAZA1BNNATTIUFANDS [HIATN
4 d o [ a J
I¥msazareTs@eunanlsa Wudu 0.1 Tuars Hiims wsniuesazalesanos
a [ = Aa A J o A Aaa A Y a a o
Tuesn wuldda@euIasmunduamass 31131 1 Jadaas e lstududnmes lawmin
oY A g Ay ° Y 9 A
wnszndldyagdiuaznoudduuas Annaminnuduiuvesensazatedanes lansn lag

1%@‘,@5 NiVi =NV,

ada 4
ABAUNIICH

[

1. gudlegeisunszuna 100 —200 niu 1 liiludronTeilu

v W [ @ 1 =1 Jd a g/ o Y Y o
2. ¥34819819919115 10 — 20 31 laludinmnes wuihnauasldauldidhnu

Y v
o %

3. mlduadSuasuuna 100 — 200 Hadaas Usulsesvasudeting
o 4
4. 7IN3999NTLATHNTOIUDS 4
5. lnlavounarinsosldu 10 Hadans Taluvaagdaun anTddadeuTasma
Aa a o A Aaa
DUAANDS | UDaans
o 9 d Aa o a == a
6. 1l lamsndae 0.1 Tuans Fanes luasn yagavesmsazaleaziidunds
v R 9 Jd A 4 9 1 A Aaa
Funnma 1nle 0.1 Tuars Fanes luwsnlums lawsnidosndi 0.5 Haaaas
A a % 1 1 Aa Aaa (% 1 o a o 1
Tnulsunadiedransom suinnii 25 iaaans 1Mand1081989) MMITAATIZHAI108198

o
3 91

NSAIUIN
A aa Y 9 J o aan 4 =Y
1 Hodans vesasazals AgNO; ANMINTY 0.1 Tua1s lgaserauyadnenny

NaCl 0.005844 n3%) n3oMUININGAS

A
109 (%w/w) = a.b.c x 0.005844 x 1000
d.e
a=151035999 0.1 TuasFanes luasnnlslums lawsn (Haaaad)

b =15uasndsvlsuias (Wadans)
Y 9 a o o,
¢ = ANUUTUVDITFANDS launsn (Tuars)

3‘ [} [} 1 d' 9 [
d = 1M NYeIAI0619891115N 1 (")
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e = USasvosmsazarediodanlFlums lawmsn Wadaas)

a d : Aaa  d A 1 v Aa Jd A
ﬂ]ﬁ?lﬂi]%ﬂﬂ%ﬂ]ﬂ!u]ﬂ"lﬁiﬂ%"ﬂ (Reducmg sugars) NOUUALTHAIDHIIDIFH AINIBUBI

Lane and Eynon (AOAC, 2000)

N3N UAIIAY
1. m13azane Fehling’s no.1
azawaedulosdanla (Copper sulfate pentahydrate: CuSO4.5H,0) 31149U

Y v
34.693 51 luiindu udalsulsnasilu 500 Hadaas Taelduralsuilsnas

2. M13a¢a18 Fehling’s no.2
azane TmAen T uaaFeuaisinsn (Sodium potassium tartrate %30 Rochelle salt:
NaKC404.4H,0) $112u 173 n3u ag Im@enlansonlod (Sodium hydroxide) $119u 50

Y v
n5u lushndundsulsuasisiu 500 Tadans Taelduralsuilsuas

3. ?13azay Carrez |
Y v v
#1588 Zine acetate dehydrate 21.9 5y luthndunlinsassdasndudu 3

Y v
Haaans Ysulsuasldasy 100 tadans areimauluvialsulsuiag

4. 91392919 Carrez I1
Y v
asazae T UuaaFoumos 15 lsen lua 10.6 05y lusihnduudrlsulSinas 1asy

100 Jaaans luvialsuilsuiag

an Yy 9 9
5. AIaZaUNsaUUQPUNTIUIBYAL 1
a 4 :’ o [ a I a Aaa
Msazaemiauyg 1 nsu Aninauudlsulsuasiu 100 Hadaas Taelduaa

sulsuas
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ada 4
AP UATIEH
a '3 g‘ aa g a v
M5AATIEHINIATAIFNOUDUIDTFU (D1)
v o [} Aa o I'd o 3‘ M Py ) ~ 9
Fadpg1amansamlszuna 20 — 40 5y mawihindu Jurhveunainlaasluvia
UFuTuasuuia 500 aaans o Clearing agent W3oa15aza1e Correz I uaz Correz I1
1 Aa Aaa ] a | Aa aa t;y M 1 1] 3 Qy
pg19az 5 Haaans ud1susuasilu 500 iaaansarotinau e lmdnnu danall 20
3 o 3 { A o a 31 A Al A
i anui lased fumsazaeslafinied1d R Funszvrlsnanimasardnoudu

9551 (D1)

Preliminary titration
o % 1 A A Y 1 a Aa aa a 1
uWﬁﬁazamﬁ’JfJ‘c’JN‘VILﬂﬁEJiJll’JGlﬁGlHUQLSWUH1ﬂ 500 yaaans (%u@ﬂmma) hlﬁ

Wesemseenlrivua tilaaisavaie Fehling reagent 91senoudloaisazais Fehling
. 1 Aa Aaa I'4 A Aaa 1 .
no.1 ttag Fehling no.2 889az 5 Haddas lunardnuuia 125 Haddas ld Magnetic bar a3
Y Y
T i lddu1ideauu Magnetic stirrer laisnivaisazaietimiadiegaaudiiniuaieas
ag = A v = 9
veadsazaemsauugas il 1- 2 vea lawsnaudihaemeldvuamdeudaznoudduuas
a J N Y Y (A g Aq Y 1 ,

wlSunasvesasazanaiiaanld alsmasvesansazaerivanleegluga 15 - 50

Aa aa 1 % 1 = Yy 9 Y o . . J
Haaans LaAIaIsaza1en19g 1WA NUUNIUIHIZ AN 1 Accurate titration ﬁ’t’)ll‘]J

Accurate titration
nlaarsazate Fehling reagent ¥1l5znoudleansazaie Fehling no.1 tag

Fehling no.2 a8hgag 5 laaans lalunlanadvuna 125 Tadans ld Magnetic bar aa'ly
Y
1w ld@uun Magnetic stirrer ifuasazaietiianindausaadluiui TaeldSiastes
1 d‘ 9 ng a Aaa 1 Y A Aadn
il lums lansn afwsnilszanm 1 - 2 Tadans Yaseliifon neaasazaremsauug
aell 1 -2 vea udr lansnaudihmeluvue ifansneuduasdy Taelawmsnldiasanely

9 v 9 v 9
813 W ﬁmmLﬁmﬁaﬂmﬂsmmmiazamﬁmmm%’ NININAADI 3 1

a s 09} aa d v Aa P
N3 ATIZHIINRTANEHAI0UNBTFY (D2)
) oy d' A 3’ ana g a o’q'J a
hmsazareihmanmasnms laminnnimaiaidnoudunes sulsuas 50
a aa [ o Aa aa a J v
Haaans laasluraradvuna 250 Hadans KinaIsazalenIAmNAoANMTNIY 6.34 U0 a
Y v
$1uau 10 dadans udnhlugulusnihnmiuguguugiinguugi 70 esmuwaiFod wiu
o < ] < 1) a 1 qgj I
sz 10 19 MliduasesesaG 1 udrnlsulsnasdrunauaiualiilunaisdoe

asazane ey laasonladduiu 5 Tuars udniharsazanenla ldusulSuasiiu 100 -
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Y v
Y 0 @ AAa

9
A Aaa ] a o 1 % o o
200 Hagans aeinauluvialsulsuas uélamm'i"lmmwwmﬁmﬂumimmmmma

ABUBUIDS FU

4 o a J 1a 3‘ a 1 v a ] a
iohmsiwsziismnanhaaiiadnouuasnasdunessundr awnsanlsuw
9 9
anayTnsa laaail

9
)

Sovazvouhmaylnsa = Sosazueinania (D, — D)) x 0.95
9

~ 1 o 9 g} aa 1 o a d v
Taon D; imnu 598a2U03U 1IN ANV UANDUNINTOUNIBD T T

| Y g; a 5’09/1 v o a J o
Dymnu %JﬂﬂaS"IJi’N‘L!"I@]R‘ﬁﬂ?ﬁ%ﬂﬁuﬂﬁaﬂﬂiﬂﬁ@unﬂi%u
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MIINTITHAMMNMIMEN I
maLa*b*uaz L Ch
AT IUAIDE
o 1 9 o = Y] (= 1 [ Y o Y @ =)
Tummzarumuvesinnav1nla sdiaad lasaeumsialniimuannavinlaves
Y v Y Y Y
aandeluingu 1 ase Fhhitaneumsind Tagdadisgeas 3 41
v A
msiad
1. m3adluszuu CIE L a* b* uaz CIE L C h (Minolta Camera Co.,Ltd., 1991) n133a
I~ [} 4 [ .
#luszuv CIE L a* b* Wlumsiadaenisdiad Minolta Camera Meter:Model CR300
1A

ad Lifluannuadng (lightness) a* 1fuaduaanas d13e9 (Redness/Greeness) b* 1lua

9
fivdoutaz §119u (Yellowness/Blueness)
d‘ 1 A J 1 ISP 1 ]
1WaA1 L A9 A1ANUEIN mmgiumq 0-100

@ < @ 4 [ .
msdadluszuu CIE L C h flumsiaddieniosind Minolta Camera Meter: Model
I~ @ { o 4 U
CR 300 ifuszuuiadn ldanmsdsuilgeszun CIE L a* b* Tasmsiouala* uag b* 141

1 hue (h) uag chroma (C)

1o L Ao A1n1a319 Uaog1usaa 0— 100
A1 L 310 A ia

A1 L 381100 Ao 8119

f1h (hue angle) Ao ﬁammﬁizudwﬁﬁﬁumﬁwgiﬁiﬂiuﬂﬁww Iinyeiluesm
Tag h (Hue angle) = tan-1(b/a)
a1 h =0 naasiuiuduas
a1 h=90° uaariniudmaes

81 h = 180° uaasdludie)

9
A o A

&1 h =270° uaraadniludriitu
A1 C (Chroma) tHusanudud
Tao C = (a> + b%)1/2

1 a1 Y A A ng 1 =
Tagmn C UmMAaNUIINE WAL 0 DI 60
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MYy dNNa (AMANUNT)
MIIATIUAIDE
o 1 9 [ = @ 1 9 [ =\ ay [ @ ]
Wimmgdumuvesinnaumlania TeegumuAnmav1dan 20 Fu ae 1 429819

) Y < 4 [ A
i 15annunds Tﬂﬁj‘l%m%mﬂﬂmﬁwmmamﬂmwmmmmi (Texture Analyzer, Model
TA . XTplus, UK)

FUAVDIN 1P
Probe P/2N Needle probe -2 mm. diameter Stainless Stell Needel probe.
Load cell 50 kg.

MIAIAN

- Test mode Compression

- Pre-test speed 1.00 mm/sec

- Test speed 1.0 mm/sec

- Post test speed 10.00 mm/sec
- Target Mode Distance

- Distance 20.0 mm.

- Triger type Auto (force)

- Triger force 5.0 g
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a d a
ﬂ"li'J!ﬂi]%ﬁﬂmﬂ1Wﬂ]ﬂi}ﬁ%]]ﬂﬂ1

d a
msmdSnadiaduazs mu3sves AOAC (2000)
s A A
gilnyaiuazinTodile
2
- UL
9 tﬂy
- Qe
- Uilavina 1 ag 10 Haaaas
9 ti! Y]
- NPDUINNNAY
- 100ANAADY

a

Y

- 9191AUANYUNY

dy dy o 7 =
D1MI1TIAYUFOUASATAL AT INT LDV

Y J
- msazaetinimlesily Iau anududusosas 0.1
=2 &

- 91113108990 Potato dextrose agar

s A Yy 9 9
- 717AZAYNTANITNITN ANVLUNUIHIBDYAL 10

ada 4
STRIGERER:
1. MIRNTOUAIEN
9 a A dy Y} L] Aa A a [ Y] [
1.1 19055 Insuazihnfundsieeinge dadiedisnuininusnaaieg 25 a5y lalu
{ o o a Aaa o 4
99AUa (Stomacher bag) MlldrsazareivhivosiliTau 225 Haaaas W llAuadeniod
I A -
UAD1115 (Stomacher) (Huna 2 w1 1@9111150TA1MR9919 1: 10 W30 (107)
[ I g [ = ) (] { -
1.2 e ldomadwilefernuldnlagadiodsemsnigess 1: 10 nie (107) 1
A aa [l { o o Aa aa 1 o 4
lianans lavasanaassnimsazaretivlesilylau 9 Tadaas i1 lvithiudemIoawaw
uuUMUIU (Vortex) 92 14919159139919 1: 100 150 (10°)
1.3 thl¥emisAiednaling1maea1e 1: 1000 W30 (10°)
] dy tﬂy
2. M3 a0 1M131A8UTO
Y a Aaa A 1 dy Y 2 1 Aa
2.1 Tslulavue 1 Haddasnrumsdnional gaalsaza1ediod 199113 ninIm
9
0919819 9 (107, 107, 107) asluvnumziye 1uag 1 Nagans sEAUANUITOINAE 2 U
Tagiuganinszauanududuitona
o | = A deo
2.2 IN9IM5108491%0 Potato dextrose agar Nviaounaad lUUWIZIFONTAI0619

Taslaoinsauazlszina 15 Haaans
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@ (] dy zﬂy Y Y o Qy 9 3 o K o
2.3 NﬁﬂJﬂ%th’JNLlﬁz@Wﬁmmweimmmu '31\11’]\1[1'3{1]1!@114']3LL‘U\W]'J%\WYJ"IEU']ULW"W
&
YDA

a =

[ g H I~ 1]
2.4 dnanumziFoNgurgi 30 = 1 ossiwaised 1Hunan 5 Ju
3. MIA5NUINUIU A TatiazMIsIenuna
o & o 9 v o ~ A da
WAINTULIOMURINUANAIAD 9521 UI1UIU 1A TaTi U U IMIT ISR
o ~ |l 1 = 1 d‘ o = Qaj dy
ulalatiegsendng 25 —250 Inlall A undsvesd 14U 1A 1Al NIdeIn NIz

enuramsniniulugilialalidesinis 1 niu

msmlSnawuaniSauanin mudIsves BAM (2001)
s A A
gUnsnllazIAToIUe
3
- IUINIZLHD
Y dy
- Quure
- Uidaving 1 wag 10 Haaans
9y £ o
- NPUINNNAY
- Ma0ANAADY

a

v
- 91 IAIUANY U]
dy zﬂy o 1% =
2 IMAUFBIAYAITALAEE NS UIDDI
Y o
- msazaetinilesly Tau anududusosas 0.1

- 9IM151909%0 MRS broth + Agar 15%

ada 4
ADAUANIICHN

1. MSINTeUAI0E19

v Y
a o o £3

v Y
1.1 14055 Insuazahnfunisaande dadreg1anud saimninlild 25 nsu lalu
{ Y 4 A aa o 4
99AuA (Stomacher bag) Niasazaeiivlesilllau 225 ladans hlUAuadioniod
J 4 A
UABIM15 (Stomacher) 1Hunan 2 w1 laesniinnuieaa 1: 10 ¥3e (107)
1 I g [ = [ [l { =
1.2 wer I maihuiiedornuldtlagadied1ee1msiaess 1: 10 u3e (107)
A Aaa [ { ] 4 A Aaa 1 [ 4
1 iadans lavasanaasaniansazarinmlesiillIau 9 Jadaas e liniudonse
v A A 2
WENLUUNYUIY (Vortex) 3219 M13 91199919 1: 100 30 (107)

1.3 110 1mM13@7061911A0109149 1: 1000 150 (10°)
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1 dy tﬂy
2. M3 ldomaaeare
I a Aaa A 1 dy 9 @ ] Aa
2.1 Islulavina 1 Headasiiumsduisouad gaasazaledIng1ae1Isnin
Y
RO39AN 9 (107, 107, 10°) aslumumiziso 11uag 1 ladans s2AUANUI0INEL 2 91U
TagisugannszauanudnduNeeige
Y Y [ k4 1
2.2 Me5Ase MRS Agar iviasuvaras lununziyediiaied1slaeld
p1IiINUazsznL 15 - 20 Nanaas
@ I dy dy Y Y o ng Y 3 o R o
2.3 WauA0e19uaz 011 15@eEe 1idhau 119 Pauemsudisiaden haumwe
¥
15004
' A A a ~ o o v
2.4 UunumzieNgungll 37 + 1 osrusadod iunar 24 = 1 9210 luannz13

21N1H

3. M3as9uI U Ia latitagmssienuna
o v oA ° 9 v o = A Aa
WAINMIUUAOMURIHUANAIAD 93201 US 11U A Tatiuu UM TNz
o =\ L] ] = 1 d‘ o = 3 da'
uulalatiogsenang 25 - 250 Inlat MiAuRaswead 1L I Talanneaeda Uiz

eunansnsiuluglialadidesins 1 5y

a d a
M33IA312HH Staphylococcus aureus mu35ves AOAC (2000)
7 A A
9UnsaluazINT0IlD
2

- VIUNISITD

Y 49)
- AUNLYO
-nlavna 1 uag 10 Uaddas

9y K o

- HUBUINNNAY
- HADANANDY

a

Y
- 91911AVAUYUUY]
dy dy o v A
91MIAYUFOUAZHITASAYT T VDI N
o 4

- msazaetiimlesilTau anudududesas 0.1

v 2
- 91M131aea¥e Trypticases soy broth + NaCl 10% (TSB-NaCl 10%)

| . A a . .
- 91113108990 Barid parker agar Ny Potassium tellurite 3.5%

Y Y
- ©111312841%9 Brain heart infusion broth
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ana o
ABUATIEH
v Y v Y
1. 19055 Insuazthnfuidsieeinde dadiedieanud saimminlila so a5y lalu
1 @ o a Aaa o 4
99AUA (Stomacher bag) Niimsazareivlivosililau 450 Haaaas ihlUduadioniosd
< { -
VA3 (Stomacher) 1iua 2 i laemisitianuieas 1: 10 w3e (107)
Y a Aaa A 1 dy kY @ v Aa
2. llnlavina 1 HaaaasiiumMsdnFond) gaa1sazaivaIag1ae MmN
4 9
0919 1: 10 %30 (10") asluewiisi@eao trypticase soy broth + NaCl 10% 151103 10
Haaans
o [ { a I M o

3. hhiuhguvigil 37 1 ossnwaea Wluran 24 - 48 2 Tua udninn Streak T
91113 Baird Parker Medium #1103 Potassium tellurite 3.5% 311U 1081902 2 Plate
i vl 37 eseiaiiod w18 - 24 92114

[
A A o

2 A A Y ' 4 ~ a A =
4. dunalaTalinuaa nauyu idurgudnailalall 2 - 3 Hadwas IWHIUV

9
"y L~ Y
YUHADUITDU G]f\ﬁJ'J\“IL!W'JuGlﬁU] a

Q

ousRUBNIUNTI

5. hareninTaTailfilidnumzdede 4 aalu Brain heart Infusion broth 0.5 Jaaaas
$1191 2 vaen Uufigamad 37 + 1 essuwaifoa e 18- 24 92 Tu

6. naaol Coagulase test Iagn13ia plasma 3119 0.5 Hagans aelue1ms
Brain heart Infusion Broth ili¥eeg véh 1747/ it quingii 37 + 1 ssriwaiioa Tu

1 g' a <Y Y ' { @
DNUINIUANGUNYN ATIVTDUNITLUNAIVD plasma wmm‘i‘um%mu 2,4, 0% 24 ERYETR

Y
MITWNUHD DINANTNATDU coagulase test positive Idseaunuye
2 1 2 9 12 dy AN o v 9 A
S. aureus Tu@1961991%113 0.1 n5U A1 WiTFeNTdnyazasde 4 sonanInado

2
coagulase test negative T51891u liwwiso S. aureus ludied1991M15 0.1 TY

mswSanas Escherichia coli 1agQs MPN (Most probable number method) m33%
v93 AOAC (2000)
'3 A A
ginsailazinT0alD
Y dy
- QU
-nlevuna 1 ag 10 Hagaans
9 & o
- NUDUIAUAY
- ¥IADANAADY LAz HADAANIY (Durham tube)

a

9
- 919NAIUANU NN

QU
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v Y
2 IMIAUFBIALATALAEF NS URDI
v J
- msazaetiilesly Tau anududusosas 0.1
Y Y
- 91M1518891%0 Lauryl sulphate broth

- 9IM1512891%0 Brillant green lactose bile broth

ada 4
IPAUANIICH

1. MIINTINAIDE

v Y
¥ o %

1.1 Wns3lnsuazthaufilsmmnde fadiotaaus Fabminlwld 25 ndu Tdlu
9efua (Stomacher bag) fidsazaretiilosifulau 225 faddas 1hlUGuadended
UABM1T (Stomacher) e 2 wiit 13 ATinudens 1: 10 e (107)

1.2 Lméiiﬁﬂiﬂﬁl‘ﬂulf‘;’maﬂ)ﬁui%ﬂlﬂ@@ﬂﬁﬁafJ'NE]WHi‘ﬁL%‘E]i]N 1: 10 150 (107)
US1as 1 fadans laviaeanaassinaisazaretlisleslTanu o Sasans wirldidhiudae

INTOIHAULL YUY (Vortex) 3¢ 1401150109974 1: 100 30 (107)

a J A A 1S |
2. MsIATIEHLUaNenmaIntu E. coli
2.1 Tdulavuna 1 Hadans gaA10619N52AIR0919A199 (1,107, uaz 10°7) aglu
A H g a a aa v &Y
nasANAaeINle11151a89%e Lauryl Sulphate Broth 151105 10 iadansiaznaoannnis
1Y 3 YA YAaL 3 10N
d' a (Y] 1 d‘ [ A -1 o A A 1
%N 1 Prlaa19d19anszaunuI0da 10 91U 1 Jaaans lalunasanaasd 3 iaon
d' a Y] 1 d‘ [ A -2 o A Aaa 1
g 2 Trlade19M5zAUANVT0N 10” 119U 1 Vaaans lalunasanaasd 3 viaon
d' a) Y] 1 d‘ (Y] A -3 o Aa Aaa 1
%N 3 rlade19nIzAUANVITN 10° 91U 1 Taaans Talunasanaasd 3 viaon
] dy zﬂy 9 1 a = I )
2.2 HunanaReade TuQUNUMYL 37 + 1 earisarFeod 1T 48 £2 $31149 1110
a0 a dgl v & 1 Y I w 2 1 =
naoanaaedlalmamnavulunasaanme uaasnlnwaiduuin (Positive) Famai19zil
dy a a2d A a o a l @ ] 3 9 ] [ v 9
wogaunsosialaavosuaiyedludrediaiu dliwumalunasanaaswasudasinlina
I N [ 4 a Jd a a 4 a l o '
ifuan (Negative) waz litigogauns datiaTnanesuninyogluaied
< [ 9 ' k2 2 Y v .
2.3 IHdudede (Needle) Woi¥onnviasadousonlinauin (Positive) 31nmMs
{ TS a 4 { Y 4
nagey uuanFenaaInilulnavesvaslurasanaassniiovisidesdse EC broth
151105 10 Haaaas
] dy dy 1 g’ a = I
2.4 1uraeAReuoad lue1AIUAURUNYL 44.5 £ 0.5 o waIFea (Tua 48

SRR
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Ao a d? A 9 .« . = Aa A 1
2.5 WaﬂﬂﬂﬂaﬂQﬂMﬂT%LﬂﬂﬂJUWi@iﬁNﬁ‘].l’)ﬂ (POSltlve) UEAINULUANLTINATININIG

< . o a ¢ A 1 .
5 E. coli 1iimsinszviineduiu E. coli

a 7 A A o .
3. MIAATEHINDIUEU E. coli
A dy dy 49’ A Y &7 4 dy dy .
3.1 Weyeanviasa@euyen 1vinauan (Positive) a4uue1115@eyeo Eosin
Y
methylene blue agar luaumiziye
[ 49} Y 4" a = I )
3.2 dnnunzye ludiuegungl 37 oermusased 1Hunal 18 - 24 4319
A AAA @ LR A 3’ a ° o A
3.3 1900 Ia ladNTanvazmwizued E. coli Halai1tuoNa1nsIinas ooy
= 9 A 09: = 9 1 1 3’ a
Wenaenouued Wensvaz 1 1alad aglu Tryptone water uaninlueninivguaarigl
= I )
44.5 + 0.5 pafuyased 1Hunal 24 ¥ Tu4
a AAa a 4?’ 1 dil . qul
3.4 nagevd1ou laa vaoanaaesniou laanavy uaaanlluie E. coli 91n1iu
v R o Aq ¥ .. A o A a A @ |
TUNNIUINNaeanaasai IvkaLIn (Positive) MINATOUIUIMWUAUNYINUY E. coli AT

nageUmTasa (Methyl red), Tuna-nsemnneos (Voges-Proskauer) tazdinsa (Citrate
test)
3.5 AUIRALs 18911 MPN 404 E. coli Tudoganaasaainud 1 nsuy
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{ (=] <} 1 [ a aa @ 1 o
A1519% 9-1 Fﬂ!@llﬁL’l’]l‘!ﬁ’f)ﬂﬁMﬁ?ﬂﬂﬁﬁﬁﬁiﬂlﬂﬂﬂ?ﬁ"ﬁ Gl“laf}ﬁ?@ﬂﬁ 0.1, 0.01 ta 0.001 NTY

v v
ANULYNVUDE 3 Yaea

S1uvasailfkauan MPN/g
{19819 0.1 N5U {19814 0.01 N5 $170614 0.001 N5U
0 0 0 <3
0 0 1 3
0 0 2 6
0 0 3 9
0 1 0 3
0 1 1 6.1
0 1 2 9.2
0 1 3 12
0 2 0 6.2
0 2 1 9.3
0 2 2 12
0 2 3 16
0 3 0 9.4
0 3 1 13
0 3 2 16
0 3 3 19
1 0 0 3.6
1 0 1 2
1 0 2 11
1 0 3 15
1 1 0 7.3
1 1 1 11
1 1 2 15
1 1 3 19
1 2 0 11
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$1uunasailfkauIn MPN/g
{19819 0.1 N5U #19814 0.01 N /706149 0.001 N5U
1 2 1 15
1 2 2 20
1 2 3 24
1 3 0 16
1 3 1 20
1 3 2 24
1 3 3 29
2 0 0 9.1
2 0 1 14
2 0 2 20
2 0 3 26
2 1 0 15
2 1 1 20
2 1 2 27
2 1 3 34
2 2 0 21
2 2 1 28
2 2 2 35
2 2 3 42
2 3 0 29
2 3 1 36
2 3 2 44
2 3 3 53
3 0 0 23
3 0 1 39
3 0 2 64
3 0 3 95
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$1uunasailfkauIn MPN/g
{19819 0.1 N5U #19814 0.01 N /706149 0.001 N5U

3 1 0 43
3 1 1 75
3 1 2 120
3 1 3 160
3 2 0 93
3 2 1 150
3 2 2 210
3 2 3 290
3 3 0 240
3 3 1 460
3 3 2 1100
3 3 3 > 1100

17 : AOAC (2000)
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MANUIN A

11A35§11 Codex aMHFUNND
(CODEX STAN 223-2001)

CODEX STANDARD FOR KIMCHI
CODEX STAN 223-2001
1. SCOPE
This Standard applies the product known as kimchi, as defined in Section 2
below, which is prepared with Chinese cabbage as a predominant ingredient and other
vegetables which have been trimmed, cut, salted and seasoned before fermentation.

2. DESCRIPTION
2.1 PRODUCT DEFINITION

Kimchi is the product:

a) prepared from varieties of Chinese cabbage, Brassica pekinensis Rupe.;
such Chinese cabbages shall be free from significant defects, and trimmed to remove
inedible parts, salted, washed with fresh water, and drained to remove excess water;
the may or may not be cut into suitable sized pieces/parts;

b) processed with seasoning mixture mainly consisting of red pepper
(Capsicum annuum L.) powder, garlic, ginger, edible Allium varieties other than
garlic, and radish. These ingredients may be chopped, sliced and broken into pieces;
and

c) fermented before or after being package into appropriate containers to
ensure the proper ripening and preservation of the product by lactic acid production at
lo temperatures.

2.2 STYLES
The product should be presented in one of the following styles:
a) Whole: whole Chinese cabbage
b) Halves: Chinese cabbages divided lengthwise into halves;
c¢) Quarters: Chinese cabbages divided lengthwise into quarters; and

d) Slices or Chips: Chinese cabbage leaves cut into pieces of 1 - 6 cm in length
and width

3. ESSENTIAL COMPOSITION AND QUALITY FACTORS
3.1 COMPOSITION

3.1.1 Basic Ingredients
a) Chinese cabbages and the seasoning mixture as described in Section 2;



101

b) salt (sodium chloride)
3.1.2 Other Permitted Ingredients
a) fruits;
b) vegetables other than those described in Section 2;
c) sesame seeds;
d) nuts;
e) sugars (carbohydrate sweeteners)
f) salted and fermented seafood;
g) glutinous rice paste;
h) wheat flour paste.

3.1.3 Other Composition
a) Total acidity (as lactic acid) not more than 1.0% w/w
b) Salt (sodium chloride) content 1.0—4.0% w/w
¢) Mineral impurities not more than 0.03% w/w

3.2 QUALITY CRITERIA
Kimchi shall have normal flavour, odour and colour and shall possess texture
characteristic of the product.

3.2.1 Other Quality Criteria

a) Colour: The product should have red colour originating from red pepper.

b) Taste: The product should have hot and salty taste. It may also have sour
tase.

c) Texture: The product should be reasonably firm, crisp, and chewy.

4. FOOD ADDITIVES
Only those Food additives listed below may used within the limits specified.

No Name Of Food Additive Maximum Level
4.1 ACIDITY REGULATORS
269 Acetic acid Limited by GMP
270 Lactic acid Limited by GMP
330 Citric acid Limited by GMP
4.2 FLAVOURINGS
Natural flavours and nature-identical Limited by GMP
flavous, as defined in the Codex Limited by GMP
Alimentarius, Volume 1A Limited by GMP
4.3 FLAVOUR ENHANCERS
621 Monosodium L-glutamate Limited by GMP
627 Didodium 5’-guanylate Limited by GMP
631 Sisodium 5’-inosinate Limited by GMP

4.4 TEXTURIZERS
420 Sorbitol Limited by GMP
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4.5 THICKRNING AND STABILIZING AGENTS
407 Carrageenan (including furcellaran) Limited by GMP
415 Xanthan gum Limited by GMP

5. CONTAMINANTS

5.1 HEAVY METALS

The products covered by the provisions of the Standard shall comply with
those maximum levels for heavy metals established by the Codex Alimentarius
Commission for these products.

5.2 PESTICIDE RESIDUES

The products covered by the provisions of this Standard shall comply with
those maximum residue limits established by the Codex Alimentarius Commission for
these product.

6. HYGIENE

6.1 It is recommended that the products covered by the provisions of this
Standard be prepared and handled in accordance with the appropriate sections of the
Recommended International Code of Practice-General Principles of Food Hygiene
(CAC/RCP 1-1969, Rev. 3—-1997), and other relevant Codex texts such as Codes of
Hygienic Practice and Codes of Practice.

6.2 The products should comply with any microbiological criteria established
in accordance with the Principles for the Establishment and Application of
Microbiological Criteria for Foods (CAC/GL 21-1997)

7. WEIGHT AND MEASURES

7.1 FILL OF CONTAINER
7.1.1. Minimum Drained Weight

The drained weight of final product, as a percent of the indicated weight,
shall not be less than 80% by weight.

8. LABELLING

8.1 Kimchi shall be labeled in accordance with the Codex General Standard for the
Labelling of Prepackaged Foods (CODEX STAN 1-1985, Rev. 1-1991).

8.2 THE NAME OF THE PRODUCT
The name of the product shall be “Kimchi”. The style should be included in
close proximity to the name of the product.

8.3 LABELLING OF NON-RETAIL CONTAINERS

Information required in Sections 4.1-4.8 of the Codex General Standard for the
Labelling of Prepackaged Foods and storage instructions if necessary shall be given
either identification, and the name and address of the manufacturer, packer, distributor
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and/or importer, shall appear on the container. However, lot identification, and the
name and address of the manufacturer, packer, distributor and/or importer may be
replaced by an identification mark, provides that such a mark is clearly identifiable

with the accompanying documents.

9. METHODS OF ANALYDID AND SAMPLING
See Codex Alimentarius Volume 13.
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Bacteriological Analytical Manual Online
January 2001
Chapter 3
Aerobic Plate Count

The aerobic plate count (APC) is intended to indicate the level of
microorganism in a product. Detailed procedures for determining the APC of foods
have been developed by the Association of Official Analytical Chemists (AOAC) and
the American Public Health Association (APHA). The conventional plate count
method for examining frozen, chilled, precooked, or prepared foods, outlined below,
conforms to AOAC Official Methods of Analysis, sec. 966.23, with one procedural
change. The suitable colony counting range is 25-250. The automated spiral plate
count method for the examination of foods and cosmetics, outlined below, conforms
to AOAC Official Methods of Analysis, sec. 977.27. For procedural details of the
standard plate count, see ref. 2.Guidelines for calculating and reporting plate counts
have been changed to conform with the anticipated changes in the 16th edition of
Standard Methods for the Examination of Dairy Products and the International Dairy
Federation (IDF) procedures.

Conventional Plate Count Method

A. Equipment and materials
1. Work area, level table with ample surface in room that is clean, well-
lighted (100 foot-candles at working surface) and well-ventilated, and
reasonably free of dust and drafts. The microbial density of air in
working area, measured in fallout pour plates taken during plating,
should not exceed 15 colonies/plate during 15 min exposure.
2. Storage space, free of dust and insects and adequate for protection of
equipment and supplies
Petri dishes, glass or plastic (at least 15 x 90 mm)
4. Pipets with pipet aids (no mouth pipetting) or pipettors, 1, 5, and 10 ml,
graduated in 0.1 ml units
5. Dilution bottles, 6 0z (160 ml), borosilicate-resistant glass, with rubber
stoppers or plastic screw caps
6. Pipet and petri dish containers, adequate for protection
7. Circulating water bath, for tempering agar, thermostatically controlled
to 45+ 1°C
Incubator, 35 + 1°C; milk, 32 + 1°C
9. Colony counter, dark-field, Quebec, or equivalent, with suitable light
source and grid plate
10. Tally register

(98]

*x



105

11. Dilution blanks, 90 + 1 ml Butterfield's phosphate-buffered dilution
water (R11); milk, 99 &+ 2 ml

12. Plate count agar (standard methods)

13. Refrigerator, to cool and maintain samples at 0-5°C; milk, 0-4.4°C

14. Freezer, to maintain frozen samples from -15 to -20°C

15. Thermometers (mercury) appropriate range; accuracy checked with a
thermometer certified by the National Institute of Standards and
Technology (NIST)

B. Procedure for analysis of frozen, chilled, precooked, or prepared foods

Using separate sterile pipets, prepare decimal dilutions of 107, 107, 10, and
others as appropriate, of food homogenate by transferring 10 ml of previous
dilution to 90 ml of diluent. Avoid sampling foam. Shake all dilutions 25 times
in 30 cm (1 ft) arc within 7 s. Pipet 1 ml of each dilution into separate,
duplicate, appropriately marked petri dishes. Reshake dilution bottle 25 times
in 30 cm arc within 7 s if it stands more than 3 min before it is pipetted into
petri dish. Add 12-15 ml plate count agar (cooled to 45 + 1°C) to each plate
within 15 min of original dilution. For milk samples, pour an agar control,
pour a dilution water control and pipet water for a pipet control. Add agar to
the latter two for each series of samples. Add agar immediately to petri dishes
when sample diluent contains hygroscopic materials, e.g., flour and starch.
Pour agar and dilution water control plates for each series of samples.
Immediately mix sample dilutions and agar medium thoroughly and uniformly
by alternate rotation and back-and-forth motion of plates on flat level surface.
Let agar solidify. Invert solidified petri dishes, and incubate promptly for 48 +
2 h at 35°C. Do not stack plates when pouring agar or when agar is solidifying.

C. Guidelines for calculating and reporting APCs in uncommon cases

Official Methods of Analysis does not provide guidelines for counting and
reporting plate counts, whereas Standard Methods for the Examination of
Dairy Products, 16th ed. presents detailed guidelines; for uniformity,
therefore, use APHA guidelines as modified .Report all aerobic plate counts
computed from duplicate plates. For milk samples, report all aerobic plate
counts computed from duplicate plates containing less than 25 colonies as less
than 25 estimated count. Report all aerobic plate counts computed from
duplicate plates containing more than 250 colonies as estimated counts. Counts
outside the normal 25-250 range may give erroneous indications of the actual
bacterial composition of the sample. Dilution factors may exaggerate low
counts (less than 25), and crowded plates (greater than 250) may be difficult to
count or may inhibit the growth of some bacteria, resulting in a low count.
Report counts less than 25 or more than 250 colonies as estimated aerobic
plate counts (EAPC). Use the following guide:

1. Normal plates (25-250). Select spreader-free plate(s). Count all colony
forming units (CFU), including those of pinpoint size, on selected
plate(s). Record dilution(s) used and total number of colonies counted.
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2. Plates with more than 250 colonies. When number of CFU per plate
exceeds 250, for all dilutions, record the counts as too numerous to
count (TNTC) for all but the plate closest to 250, and count CFU in
those portions of plate that are representative of colony distribution.
See ref. 2 for detailed guidelines. Mark calculated APC with EAPC to
denote that it was estimated from counts outside 25-250 per plate range
(see D-3).

3. Spreaders. Spreading colonies are usually of 3 distinct types: 1) a chain
of colonies, not too distinctly separated, that appears to be caused by
disintegration of a bacterial clump; 2) one that develops in film of
water between agar and bottom of dish; and 3) one that forms in film of
water at edge or on surface of agar. If plates prepared from sample
have excessive spreader growth so that (a) area covered by spreaders,
including total area of repressed growth, exceeds 50% of plate area, or
(b) area of repressed growth exceeds 25% of plate area, report plates as
spreaders. When it is necessary to count plates containing spreaders not
eliminated by (a) or (b) above, count each of the 3 distinct spreader
types as one source. For the first type, if only one chain exists, count it
as a single colony. If one or more chains appear to originate from
separate sources, count each source as one colony. Do not count each
individual growth in such chains as a separate colony. Types 2 and 3
usually result in distinct colonies and are counted as such. Combine the
spreader count and the colony count to compute the APC.

4. Plates with no CFU. When plates from all dilutions have no colonies,
report APC as less than 1 times the corresponding lowest dilution used.
Mark calculated APC with asterisk to denote that it was estimated from
counts outside the 25-250 per plate range. When plate(s) from a sample
are known to be contaminated or otherwise unsatisfactory, record the
result(s) as laboratory accident (LA).

D. Computing and recording counts

To avoid creating a fictitious impression of precision and accuracy when
computing APC, report only the first two significant digits. Round off to two
significant figures only at the time of conversion to SPC. For milk samples,
when plates for all dilutions have no colonies, report APC as less than 25
colonies estimated count. Round by raising the second digit to the next highest
number when the third digit is 6, 7, 8, or 9 and use zeros for each successive
digit toward the right from the second digit. Round down when the third digit
is 1, 2, 3, or 4. When the third digit is 5, round up when the second digit is odd
and round down when the second digit is even.
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Examples
Calculated Count APC
12,700 13,000
12,400 12,000
15,500 16,000
14,500 14,000

1. Plates with 25-250 CFU.

Formula: N=2C /[ (1 *n;)+ (0.1 *ny) ] * (d)
a. Calculate the APC as follows:
31+ 30colones 4 1% 10%

00015 ml
where N = Number of colonies per ml or g of product
¥C = Sum of all colonies on all plates counted
n; = Number of plates in first dilution counted
n, = Number of plates in second dilution counted
d = Dilution from which the first counts were obtained

Example

1:100 1:1000

232,244 33,28

| (232+244+33+28)
[(1x2) +(0.1¢ 2)]10°

=537/0.022
= 24,409

= 24,000
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b. When counts of duplicate plates fall within and without the 25-250 colony range,
use only those counts that fall within this range.

2. All plates with fewer than 25 CFU. When plates from both dilutions yield fewer
than 25 CFU each, record actual plate count but record the count as less than 25 x 1/d
when d is the dilution factor for the dilution from which the first counts were obtained.

Example
|C010nies |
[1:100 [1:1000 [EAPC/ml (g) |
|18 H2 H<2,500 |
0 o 2,500 |

3. All plates with more than 250 CFU. When plates from both 2 dilutions yield more
than 250 CFU each (but fewer than 100/cm?®), estimate the aerobic counts from the
plates (EAPC) nearest 250 and multiply by the dilution.

Example
|Colonies |
[1:100 [1:1000 IEAPC/mI (g) |
IINTC l640 1640,000 |

TNTC, too numerous to count.

EAPC, estimated aerobic plate count.

4. All plates with spreaders and/or laboratory accident. Report respectively as
Spreader (SPR), or Laboratory Accident (LA).

5. All plates with more than an average of 100 CFU per sq cm. Estimate the APC as
greater than 100 times the highest dilution plated, times the area of the plate. The

examples below have an average count of 110 per sq cm.

Example
|Colonies/Dilution |
1:100 [1:1000 IEAPC/ml (g) |
TNTC 7,150 e
TNTC 6,490 Eii%o’ooo

“ Based on plate area of 65 cm”.

> EAPC, estimated APC.
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¢ Based on plate area of 59 cm”.
Spiral Plate Method

The spiral plate count (SPLC) method for microorganisms in milk, foods, and
cosmetics is an official method of the APHA and the AOAC . In this method, a
mechanical plater inoculates a rotating agar plate with liquid sample. The sample
volume dispensed decreases as the dispensing stylus moves from the center to the
edge of the rotating plate. The microbial concentration is determined by counting the
colonies on a part of the petri dish where they are easily countable and dividing this
count by the appropriate volume. One inoculation determines microbial densities
between 500 and 500,000 microorganisms/ml. Additional dilutions may be made for
suspected high microbial concentrations.

A. Equipment and materials
1. Spiral plater (Spiral Systems Instruments, Inc., 7830 Old Georgetown
Road, Bethesda, MD 20814)
2. Spiral colony counter (Spiral Systems) with special grid for relating
deposited sample volumes to specific portions of petri dishes
3. Vacuum trap for disposal of liquids (2-4 liter vacuum bottle to act as
vacuum reservoir and vacuum source of 50-60 cm Hg)
Disposable micro beakers, 5 ml
Petri dishes, plastic or glass, 150 x 15 mm or 100 x 15 mm
Plate count agar (standard methods)
Calculator (optional), inexpensive electronic hand calculator is
recommended
8. Polyethylene bags for storing prepared plates
9. Commercial sodium hypochlorite solution, about 5% NaOCI (bleach)
10. Sterile dilution water
11. Syringe, with Luer tip for obstructions in stylus; capacity not critical
12. Work area, storage space, refrigerator, thermometers, tally, incubator,
as described for Conventional Plate Count Method, above.
13. Sodium hypochlorite solution (5.25%). Available commercially.
B. Preparation of agar plates.

Now s

Automatic dispenser with sterile delivery system is recommended to prepare
agar plates. Agar volume dispensed into plates is reproducible and
contamination rate is low compared to hand-pouring of agar in open
laboratory. When possible, use laminar air flow hood along with automated
dispenser. Pour same quantity of agar into all plates so that same height of agar
will be presented to spiral plater stylus tip to maintain contact angle. Agar
plates should be level during cooling.

The following method is suggested for prepouring agar plates: Use automatic
dispenser or pour constant amount (about 15 ml/100 mm plate; 50 ml/150 mm
plate) of sterile agar at 60-70°C into each petri dish. Let agar solidify on level
surface with poured plates stacked no higher than 10 dishes. Place solidified
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agar plates in polyethylene bags, close with ties or heat-sealer, and store
inverted at 0-4.4°C. Bring prepoured plates to room temperature before
inoculation.

. Preparation of samples.

As described in Chapter 1, select that part of sample with smallest amount of
connective tissues or fat globules.

. Description of spiral plater.

Spiral plater inoculates surface of prepared agar plate to permit enumeration of
microorganisms in solutions containing between 500 and 500,000
microorganisms per ml. Operator with minimum training can inoculate 50
plates per h. Within range stated, dilution bottles or pipets and other auxiliary
equipment are not required. Required bench space is minimal, and time to
check instrument alignment is less than 2 min. Plater deposits decreasing
amount of sample in Archimedean spiral on surface of prepoured agar plate.
Volume of sample on any portion of plate is known. After incubation, colonies
appear along line of spiral. If colonies on a portion of plate are sufficiently
spaced from each other, count them on special grid which associates a
calibrated volume with each area. Estimate number of microorganisms in
sample by dividing number of colonies in a defined area by volume contained
in same area. Studies have shown the method to be proficient not only with
milk but also with other foods .

. Plating procedure

Check stylus tip angle daily and adjust if necessary. (Use vacuum to hold
microscope cover slip against face of stylus tip; if cover slip plane is parallel at
about | mm from surface of platform, tip is properly oriented). Liquids are
moved through system by vacuum. Clean stylus tip by rinsing for 1 s with
sodium hypochlorite solution followed by sterile dilution water for 1 s before
sample introduction. This rinse procedure between processing of each sample
minimizes cross-contamination. After rinsing, draw sample into tip of Teflon
tubing by vacuum applied to 2-way valve. When tubing and syringe are filled
with sample, close valve attached to syringe. Place agar plate on platform,
place stylus tip on agar surface, and start motor. During inoculation, label petri
plate lid. After agar has been inoculated, stylus lifts from agar surface and
spiral plater automatically stops. Remove inoculated plate from platform and
cover it. Move stylus back to starting position. Vacuum-rinse system with
hypochlorite and water, and then introduce new sample. Invert plates and
promptly place them in incubator for 48 + 3 h at 35 + 1°C.
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Sterility controls

Check sterility of spiral plater for each series of samples by plating sterile
dilution water. CAUTION: Prepoured plates should not be contaminated by a
surface colony or be below room temperature (water can well-up from agar).
They should not be excessively dry, as indicated by large wrinkles or glazed
appearance. They should not have water droplets on surface of agar or
differences greater than 2 mm in agar depth, and they should not be stored at
0-4.4°C for longer than 1 month. Reduced flow rate through tubing indicates
obstructions or material in system. To clear obstructions, remove valve from
syringe, insert hand-held syringe with Luer fitting containing water, and apply
pressure. Use alcohol rinse to remove residual material adhering to walls of
system. Dissolve accumulated residue with chromic acid. Rinse well after
cleaning.

G. Counting grid

1. Description. Use same counting grid for both 100 and 150 mm petri
dishes. A mask is supplied for use with 100 mm dishes. Counting grid
is divided into 8 equal wedges; each wedge is divided by 4 arcs labeled
1, 2, 3, and 4 from outside grid edge. Other lines within these arcs are
added for ease of counting. A segment is the area between 2 arc lines
within a wedge. Number of areas counted (e.g., 3) means number of
segments counted within a wedge. Spiral plater deposits sample on
agar plate in the same way each time. The grid relates colonies on
spiral plate to the volume in which they were contained. When colonies
are counted with grid, sample volume becomes greater as counting
starts at outside edge of plate and proceeds toward center of plate.

2. Calibration. The volume of sample represented by various parts of the
counting grid is shown in operator's manual that accompanies spiral
plater. Grid area constants have been checked by the manufacturer and
are accurate. To verify these values, prepare 11 bacterial concentrations
in range of 10°10° cells/ml by making 1:1 dilutions of bacterial
suspension (use a nonspreader). Plate all Incubate both sets of plates
for 48 + 3 h at 35 £ 1°C. Calculate concentrations for each dilution.
Count spiral plates over grid surface, using counting rule of 20
(described in H, below), and record number of colonies counted and
grid area over which they were counted. Each spiral colony count for a
particular grid area, divided by aerobic count/ml for corresponding
spirally plated bacterial concentrations, indicates volume deposited on
that particular grid area. Use the following formula:

Sprial colonies counted m area

WVolume (ml) for gnd area = :
Bactenal count'ml (APC)
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Exzample

31+ 30 colontes
4.1 10* bacteriaim |
= 0.0015ml

Wolume (ml) =

To check total volume dispensed by spiral plater, weigh amount dispensed
from stylus tip. Collect in tared 5 ml plastic beaker and weigh on analytical
balance (£ 0.2 mg).

Figure 1. 10 cm plate, area (3b)

21+ 30 colomes

0.0015 tml

= 4 110t

. Examination and reporting of spiral plate counts.

Counting rule of 20. After incubation, center spiral plate over grid by adjusting
holding arms on viewer. Choose any wedge and begin counting colonies from
outer edge of first segment toward center until 20 colonies have been counted.
Complete by counting remaining colonies in segment where 20th colony
occurs. In this counting procedure, numbers such as 3b, 4c (Fig. 1) refer to area
segments from outer edge of wedge to designated arc line. Any count
irregularities in sample composition are controlled by counting the same
segments in the opposite wedge and recording results. Example of spirally
inoculated plate (Fig. 1) demonstrates method for determining microbial count.
Two segments of each wedge were counted on opposite sides of plate with 31
and 30 colonies, respectively. The sample volume contained in the darkened
segments is 0.0015 ml. To estimate number of microorganisms, divide count
by volume contained in all segments counted. See example under Fig. 1.

If 20 CFU are not within the 4 segments of the wedge, count CFU on entire
plate. If the number of colonies exceeds 75 in second, third, or fourth segment,
which also contains the 20th colony, the estimated number of microorganisms
will generally be low because of coincidence error associated with crowding of
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colonies. In this case, count each circumferentially adjacent segment in all 8
wedges, counting at least 50 colonies, e.g., if the first 2 segments of a wedge
contain 19 colonies and the third segment contains the 20th and 76th (or
more), count colonies in all circumferentially adjacent first and second
segments in all 8 wedges. Calculate contained volume in counted segments of
wedges and divide into number of colonies.

When fewer than 20 colonies are counted on the total plate, report results as
"less than 500 estimated SPLC per ml." If colony count exceeds 75 in first
segment of wedge, report results as "greater than 500,000 estimated SPLC per
ml." Do not count spiral plates with irregular distribution of colonies caused by
dispensing errors. Report results of such plates as laboratory accident (LA). If
spreader covers entire plate, discard plate. If spreader covers half of plate area,
count only those colonies that are well distributed in spreader-free areas.

Compute SPLC unless restricted by detection of inhibitory substances in
sample, excessive spreader growth, or laboratory accidents. Round off counts
as described in I-D, above. Report counts as SPLC or estimated SPLC per ml.
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