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Optimization gelling medium and color developer for bacterial testing slip
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Abstract: The cold water-soluble gel agent was screened and the gel
medium composition and developer concentration were optimized, by
comparing with colony count test results between bacterial testing
slip and pour-plate culture method. The best composition was that
carrageenan and CMC mixed in 2 1 1 (W/W), the gel powder and
the medium powder mixed in 2 1 1 (W/W) and TTC actual concen-
tration of 0.025 mg/mL. The colony count test results were no sig-
nificant difference compared with the pour-plate culture method. The
optimized gelling agent and color developer could be used to prepare
bacterial testing slip.

Keywords: total bacteria amounts; bacterial testing slip; gelling a-

gent; TTC
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1.2 R FEM

KA B (LE392) | g i 7 #F 58 (ATCC51329) | i FC
B (CMCC51252) | 4 ¥ 0 7 % BR 14 (ASIL861) . ¥ T
(ASII859) ., 4 4 1R B s B (CICC10204 )., & &F 3k Wi
(CMCC32220) : PYAE R K £ i Z 2 LI = R
1.3 AHi&
1.3.1 WG SEER M S K& ER S T LB 5
FAEP R GRS 2 WG IR RA T LB AR LI T 37 C
BHESE 12 h, PE B TA VE B N LB IR M B 9% b 4k 22 5 R
4 h o K& EMERE LOR &G RE 10° 45 fi .
1.3.2 MR IR EM A HI & LB J g B U E Bk
10 g EERRERIY) 5 g A AbEh 10 g SAMIR G 5 BEB K #—
FE OISR G IS S BOR EE 1 min, If 28N R AT R
T
1.3.3 MK i K ol A A A S O R B 5 S 7 B A
FTRRZEDER B BT mL R A i TR O
WA B2 BTk /e b EEE. BRET
PR TR FE W 0GR A, #8 E 5 min, FREEIR AL S T 37 C 5%
24 hoit e g .,
1.3.4  BERCH AR MRAKEDME  FREL1.00 g Kk & T ke
BRI 500,00 g ZE48 K IR 4], iU E 5 min ff H 58 45 ¥ ik
JREE I 100 B 5 3 U8 0 25 PR 8 IR A . ROK R (D
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A 1 mL B9 ZE 48K I IR L K B8R B i 4 s )
FHIF A K S #8 5 min. WS 75 BE 1E I R .
1.3.6  BERCWIMESHT  BERS TSRS 15 mm (R . HE
M ISO 9665 J7 & A A4 P 1 . B AE B # 4X _E3% H P/0.5R
HORER S o LR 28 A5 2R 00 0 i R 2 1.0 mm/s, U 3K K
1.0 mm/s, )5 3 & 1.0 mm/s, 3 A %% 10 mm, $ 45 R 4
T 400 pps; & S 2 g DARII AL AR R AR 1 e K &=
U 5 B & A3k B i K ) e Wl ) R B R SR AR B RS W . AE
25 ) e g e R R A 2 T B B
1.3.7  BERCRIAL AL B ARG Bk A8 IR K 5 B e e 1 40
e 0 H ) S5 I AT PR 2B VR S K T RO BE L RS B
TEFRYHOHE B AR AF B AL G R — S AT P L
B, LA 1t A A 1) 35 B 7R A ARG
1.3.8  BERGE AN LB L KO0 Ak 3 i TR B T R
HREESFESHE L 1.102,2 0 LR E RS, I A ZE
AKHIEEE 2 37 C ;3% 0,12,24 h g, B2 =307 1y
Ty H pH L AE 37 'C TSR 24 h 5 E B Y. IF S
2 S Sc U Y gy Y AE 500 nm RO A G BE L e 4R T 7
37 C HIRAMT pH RE BT E A8 B R R T
A B [ B TC S TE B RN B T I A KB R L A
T BT B A B SRR AL G .
1.3.9 TTCHMARMMA HRIEARE ST, TTC 78
FRAE b ok B i 0.100 mg/mL BB BB B, KT
0.020 mg/mL Bf A /ERAARNH G . Bk TTC SEhRHk B
0.020,0.025,0.030,0.035,0.040 mg/mL @47 TTC mAEA
1. w5 b, 5 B ) Mk BE A 00040, 0,050, 0. 060, 0. 070,
0.080 mg/mL {4 TTC &, K B Ja 4 A 5 # B 10° %5 19 1
Wi 1 VR A G, S F A R B Ik F 37 CRi 3%
24 h JEHBONEE . %R R AW 5 T E xR i T
Tl fE M TTC WREE .
1.3.10 AR Rk SO SR e RIR A BRI
B 10°,10",10° , 10° 4% , 43 3 SR FH N R 9k 5 0038 355 37 1
(3% GB/T 4789.2—2016 $0A7T) #EATAZ M, L3 — 3 T % B 4K
)G T 45 5
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P BT 35 TR K A R0 PR R I R B 9 K 4 AN U R 28 k. AT
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Table 3 Gel combination water diffusion speed and gel

combination conditions

Table 1 Water absorption and water retention
of gels (n=3) %
PRk A
HE 44 P 7K R

8 h 24 h
R 13.6940.51¢  74.00£0.83" 40.4340.63¢
HFE 115.284+1.09"  74.57+0.77>  41.57+0.69¢
TR 27.094+0.324 74.7140.47" 48.14+0.42°
CMC 42,7541.78¢ 75.86+0.80% 43.2940.75¢
BN BR N 436.62+0.54° 73.1440.38° 51.43+0.85°

WA RRY W
A /s

RALRE C BER 20D >180  KARGY B G A RE UK
FRIK RREE (31D 71 KGR R A
R CMC (21 1) 67 KGR
RHLIE C RPEERM 3D 133 B A REAUK
FRUR ¢ RRKE 3 T D >180 KRG YL, %A RE R
FF RS 0 CMC( © 1) >180 KA G B G A BRI
TR RPEBRMG 11D >180  LRB AR
JRARIE © CMC(4 @ 1) >180  IKAG B G A BRI
JRURIE @ RPTIBRANG 1 1D >180 Ly RB ANHE UK
CMC : RPN 1) =180 By A RR MU

T FFIR [E SRR 22 53 B 35 (P<<0.05)

Hi 22 2 AT, RRLIE SR YA IR 4 L JIC K B 249 AT L2 il 1
IR (A JEE RS P PR A5 HL o LA R B I B R bR IR
IR Z - VISR P b i . (HAE 3RS CMC ok 3 K
Wy et . CMC. BT IR A B D T 56 4 05 [ B - (1 3%
BB [ )R SR Z s RRLE IR R BE 5E 2 B . B 3h
RS BEAMS BRI b 38 LB A B 85 LIS AU IR B2
Z \CMC 55 N5 TR 0 o 1K

R 2B BIK Y BUR BN AL B

Table 2 Gel water diffusion speed and gel conditions
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ANBLAS i 4 B RS HE AT 4L A R AL
2.2 BEAEMRNK

M 3 FTH T KR B 7E B 5B R 9 T 1 T A
BB PO R L BE LA I KA EE AR AR BB AN
FE TP BT 4 1] (0 95 6 5 5 SR 3 BR B 43 39 5 CMIC, JI R g ik
TR A LR A G O SR80S HA 2 W0 5 BT R BE I 5
HAE RS CMC, IR IR A B A B4 1 K b Bl
0 A

B R AL 5 CMC, IR /R B 4 & 1 88 58 9 1k & 3
(XD FHRES CMCHAMERY TR EFTFREKRS
IR IR A RS CMC 44 A B N2 e %
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Table 4 Gel composition properties comparison (n=3)

B A (BT LD BECORIE /g BEMCHRPE/mm
R UREE (31D 141.55+15.57"  4.0140.63"
£HIKE  CMC (20 D 211.354+16.24*  5.94+1.05

T B R TR 3R R 2 5 i 3 (P<<0.05)

EECRRIK S CMC ¥ 2 0 1 BT iR & b E
2.3 EFESRRMLGMEL

B 37 A 5 B I TR G EL 190 4 B 5 el B T 9 ARSI 1 &
Ao 35 G0 B AR o TE K R R U R TR B R B 5R
FE T R AR W E AR AR R TR SR L O R B R R A
TER . RGBSR A4k 102,10 1,2 0 1 &
POV ST BURE SR A BE IS . B3R 5 AT AE 37 °C R R[] A ]
S pH AR AR IF B v SRR SRR R A L
FRE 35 B 1] 9 Bl A8 X pH S MR K.

MifE 37 CHHIREE 3% 24 h )5 4% 18 R IR & b 61 il 15 1
B AR B I 1 o O B L R O B AR R
BRI 25 (3% 6) L & VR & JRORY LU 9] 1) 38 o B 57 2L 5
B 40y P b R 3 S JBE TR B M AR, AR B 2 1 1 A
B LI MR AR B L E E R T A 2 41, b
SN B BR IR B 1 3% L S XY REAE 5 min PN 3R [ AR {H 7E
37 °C FH53e 24 hJg. LA 101,10 2 FRi Heobl 4 0 3 Je 3
W BT AL T E R AR . TRl 2 1 R
il £ 119 B 75 B U8 TS AT AR OR 4 5 AR A L 4 1A B AT LT 7

F£5 W CIEREFHEERK pH

Table 5 pH of gel during cultivation (n=3)
‘ RAEEK © B R OB )
I fil /h
1:2 1:1 2.1
0 6.91+0.35 6.8940.28 6.83+0.33
12 6.87+0.40 6.9240.35 6.94+0.31
24 7.01+0.33 6.87+0.41 6.91+0.37
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Table 6 Physical properties of different proportions of gels and colony growth (n=3)
REFEN - Rk 37 “CIEM 24 hJ5 B R
5 T g/ BT/ BENIE/ %

i 8 mm ’ & LR S
1: 2 74.145.57¢ 2.01+0.63¢ 18.8740.77¢  HEEE BRI L B ICE 2 W E WD
1:1 97.1+7.46" 3.78+0.33>  24.81+1.56>  EEIE L IERAL L IS D
211 111.549.24% 4.9440.75  37.65+0.91°  BEEMRARFREEE L AE I E AR ER B

T RS ) B 3R 22 5 i 35 (P<C0.05) .

YA S T R UR A B S 5 3R
H AR .

AR IEH
W mE 2 LIRG
2.4 TICHIEEMRKL
TTC X 1 ¥ 1 5. €0 A0 X At g €6 500 58 O RS0 o
M HAEH R T TS5 W% 8 g e = S g, m T R
PRAF BT IA), 7 (R4, F R B X i e AR KA B3

W7 R, Y TTC W ETE 0.025 mg/mL PUF WL 78 %
KA 5 H OG0 BTG W3 2 s 1 TTC Wk JE
0.030 mg/mL B}, T4 ¥ i 5% 18 T 0 AL, R WA
élzté%?ﬂﬁﬂﬂ M2 TTC ¥ 0.025 mg/ml B X 4 %

Je a1y 0.020 mg/mL B i1 iE b R BE, B 88 AE A KPR
Jmi%wc Bt DL TTC 78 35 57 B i 52 BR ik 2 0.025 mg/mL

SR 7 L L0 e BE R AT AT REARIMA R .
®7T TTCREMEEZHHNHM
Table 7 Total number of colonies at different concentrations of TTC (n=3)
TTC #JE/(mg + mL™1) 0.000 0.020 0.025 0.030 0.035 0.040
®y% %/ CFU 5248 4546 49442 41430 364" 33+4¢

T AT AR TR R R 2 5 B3 (P<<0.05) .
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R A 2% PRI IS R i S 0800 1 R 6 AT LL
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Table 8 Number of colonies in two different ways (n=3)

CFU/mL
N ; T A5 5L
B3Ik : - ,
103 10! 10° 106
B 3 85 95 1 =400 364422 4745 5+1
M-~ A =400 387426 4842 6+1
3 g
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