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2 2F: 2.3 5—Triphenyltetrazolium chloride (TTC)+ A3}t x A|oF0 2 H| Y &9 ZAlo|| 93 Ak AH]
g gGA 8T = du. &3 & FAe FeHE wa oy Aol de AdAE g54 &4
(dehydrogenases) ol 2]l S xo] W7kl o] B84 1 35 —triphenylformazan (TPF) 7} ®t} & Ao A
= HYA VA E(Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, Enterococcus
faecium, Candida albicans)oll TTC AAekE &8st vAE A s RAsIAT. AlF FFol
TTCE #7ste &R1st A7} BF @5484 HHE0 2 1%k TPF A o2 H24 F2YE AE3H 9]
S TTC 0.04% )32 = 2 12 h o] wjxzAo 2 HA3} 248 & #3598 CFU = 53 TPF ¥d S
gRletAT. A5 TTC/F B8 A 2 &5 Aol & FaFs 7|AA] o it Al Al A5 12 h,
BEFO] ¢ 48 h o] FRE gRlo] 7M. ol2st AAREZERE TTCE 8% VAE A% &2 AE
Hol O 214 At oz SAE AT &8 718 Ao AlsHTh

Abdtract: 2,3,5-Triphenyltetrazolium chloride (TTC) is used as a redox indicator in culture media. It is colorless in the
oxidized form and is reduced to formazan, an insoluble pigment, by dehydrogenases in actively growing microbia cells.
The am of this study was to assess by microbid test of the pathogenic microorganisms using TTC reduction. The patho-
genic microorganisms were reduced in medium by dehydrogenase to produce insoluble red formazan. We observed that
the optimization method of TTC alowed more than 12 h incubation in 0.04% concentration. Also, the growth of micro-
organisms with media was increased formazan production. We confirmed that microorganisms were quickly observed
to grow colonies cultured red color without affecting the growth of microorganisms. It is suggested that the microbial
test using TTC can provide better and quicker test method in cosmetics development.
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LM B
g E A2 A& Aesfof sty A viEd
Roem Adn]gol HWW ook gt =3 MY
é‘,%% gFstA Bl 913 AlRAE e SHEs
dasitt, vle GNP EFZH 3 (clinicad and labo-
ratory standards ingtitute, CLSI)oll= agar dilution meth-
ods= O]_g_tﬂ- Glxgxﬂ U] 7(4 &X—] }\] Hé‘ colorimetric
method 52| ThFet P = Al@ ol ESAjgth 53
colorimetric assay= THYSH indicatorse] EA) g
Alamar blue, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenylte-
trazolium bromide (MTT), 2,3-big(2-methoxy-4-nitro-5-
sulphophenyl) 2H-tetrazolium-5-carboxanilide (XTT), 2,3,5
triphenyltetrazolium chloride (TTC) 5°| JTtH1-2).
TTCE ARstghdAAleke = mAl =0 F4 o o3
2hae S QA RIS 7 e S Ao R
1894 A3 FAE o] % Az BHd Aol
T2 AMEE gtk M ST E FA R o
£, dgE 5ol 44 &3817t 7Fssith &8l $ 74
o FHE Wi ot Aol e FA A=
24 § 4y (dehydrogenases)oll 2] S = o] k7Y
o] B84 1,35 triphenylformazan (TPF)7} ©tH3-5].

oldd EA& &8st Bt A vA=Y B 77
& I F e AHE /A e, o]E &
) EY nAE, Y =/ ‘;l AEu 5o Bt
o R A HH ATH6-7). EFH TTCE Dl A &2
A 9t 4kA A7 HHOWH sl 91 E
AR 717] ol ol JsljA AZo] W= A
A5 HAE A AdetA] v AEE X
7Feha WA S| vAEY] S48 & F Atk
AA sE vAE AlE2 2011d =0l MAE
HAAESE 7] D A Trol =gl ol o) T
AE ANYS AFgPstar Joh =3 HT kA o] “3

AE x7IE Toll wI F4 MA 1A(#12013-2

)oll e FEGF vIYE DA BH(TH) T

o] ¢bd #E 7|0l AsH I itk B AFeAE

T 74 £33 HLA WE TTCE H8AA

PlAE A sauw & T3l 71ERT A& BE
< Bl mykoh

igkslaEsts] A, A 404 Al 3 5, 2014

21, A8x=, HiX| 2 A2t

oTFE M 138 ST Saphylococcus aureus
(ATCC 6538P), Enterococcus faecium (HB 2003)3} 1
g 24+ Pseudomonas aeruginosa (ATCC 9027)¢}
Escherichia coli (ATCC 8739)F o83t A& Hli#|
= tryptic soy agar (TSA, Merck, USA)2} tryptic soy
broth (TSB, Merck, USA)E AHE-3F3 T ol &
© 82| Candida albicans (ATCC 10231)E o] &3lg.C.
™ H] 2| = potato dextrose agar (PDA, Merck, USA)<}
potato dextrose broth (PDB, Merck, USA)E A}8-31%
o} B Ao Ag-H 2,3 5-triphenyltetrazolium chloride
(231121, BD, USA)+ Gibco inc.oll A 79 3 AHg3}
ATt

2.2. TTC assay

B AL Kim 5ol o8] AHEE TTC WHe 3
sto] ALRSFATHE). FIE Al AREEE 22t
Hi A 24 & "aA7) A, ARl skl s Aot
% ARgStlon HjR o] Hlo] F3stA| Eo}ﬂl s
S ATl A wjFstaRt. DB wiF & TTCll
I3t formazan A< &< F 490 nm FF =AM =

2.3, OJME StEAIS
AE] vAESE 7l D AIEH
< 2AE 3o A E t‘f}E A& AArskant A&
1 g TSBoll 9 mLol| 3
H 3|4 whE § TSA 8 PDAHIA| ) ZH2F 1 mL
A BE S ajksith Al 37 CollA 2.d, A
25 ColA 5d w3 vAE AR {75 A3t
3. Zuat H nH
3.1, TTCEH=o0|| oISt £ faecium@| TPF £zt
Hk3-ol oJg TPF ¥4 55 E. faecium=
o] &3t &<l 'S‘H Bopth 1A 9 HA v R E o] &3}
o & E. faeciumo] v = HA TTC
A g4 93 TPF B0 2 2l Eod F21 §
S BE3FtHFigure 1). ©]3 TTC A AJeke HiA|
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B)

Figure 1. TTC-stained Enterococcus faecium in tryptone soy agar (A), and tryptone soy broth (B). The agar plates are not
included TTC (&), added to the TTC (b). The liquid culture medium are represented control (c), including E. faecium (d) and

TTC-stained strain (€), respectively.

(A) (B)
© (®)

Figure 2. TTC-reducing bacteria (red color colonies) in pathogenetic microorganisms, Saphylococcus aureus (A), Pseudomonas
aeruginosa (B), Escherichia cali (C), Candida albicans (D). The samples are not included TTC (left), added to the TTC (right).

17
=

A ARetE FFE Q1 wad 21T F Y=

Hog Buwy JYuH9. &, TICS 53 3AFE v
A== NGl J8A1A AF W A= of
g A S WE F U 78S stk
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3.2. EpAsA HES0| oSt HRlM D|MEo| TPF Y
B0l

3} o] Qb 7)Fol 214 S aureus, P. aeruginosa,

E. coli, C. albicans 52 ¥4 MAES EXE0] &

ofok 3iti{g]. ol TTCHiAe] A& &8st
of 42 ¥ M= AE FFE FAsIATh
I AT Afe] g5 BT TPF W o2 [ld Fe
F2YE 4TS Alskth(Figure 2). H24 =
Y FAol miA W mdE A /75 SRlsk=s
O Age WEo) e Ao Alsdn.

33. D|d=E 4 EIARE fIgh TTC FM9| X
TTCE o83 B} Al&sia Aok Ago 2fs)

J. Soc. Cosmet. Scientists Korea, Val. 40, No. 3, 2014



310 73S - vllEE - AAY -

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0

O 490nm

0 1 6 12 24 48 72 ]
Time (hr)

Figure 3. Determingtion of varigble for the optima conditions
of TTC reaction by E. faecium
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Figure 4. Correlation between TTC-reducing bacteria and
triphenylformazan (TPF) formation.

TTC = 2 wi Azt 59 HA] =& gl B
UTh 0.04% F=olA TTCE TS FRIstAaL
(Data not shown) ©]& 7|E2= wFAHS g1l
A3 12 hiH gdgo] Frlste A& Uepgth
(Figure 3). & P = AA=4e Wyt TTC 243

B Yt S FAST o] F EUNZ v 4E o5
7] W 3743 WsE TIC BARE Fa) Bo} A5
BHe UG = UE 7129 NS FYsHk ol

2]

2]
ATE v o g TTCE °] &3 E5aaayd AT
ATE ELISAR ZH3tAth wjA| oA st #5
7} 712 TTC 99389 93 formazan A=
Z7FstAth(Figure 4). ©]= TTCel 93t @484
Hhgo] F9] Yt 194 AV AS & 5 AATE

e

3.4. B TPF WS SOl
TTCe] o] mAE Aol JFL 7]

NI

rr

I

Al
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Table 1. Comparison of the Cytotoxic Effects from TTC

Reaction
_ Tota number of colonies g™ vigually observed
Stains Non-TTC TTC time (h)
1x 10° 1x 10°
S aureus 1 x 107 1 x 10° 12
1 x 10* 1x 10
1 x 107 1 x 107
P. aeruginoa 3 x 10 3 x 10 12
1 x 10* 1x 10
5 x 10 5 x 10
E. coli 1x 10° 1x 10° 12
1x 10° 1x 10°
1 x 10° 1 x 10°
C. albicans 3 x 10 3 x 10 48
1 x 10° 1x 10°
5 x 10 5 x 10
E. faecium 1 x 10* 1x 10 12
1 x 107 1 x 107

I BYTh F 559 #9 CRU S4% 2 S
aureus, P. aeruginosa, E. coli, E. faecium 52 12 h&#
B TTCO| A& glstaitt. ol wjA] ol 7= v
AELS Non-TTCS| CFU Zkel Aol 5YatA Eelg
ATKTeble 1). ¥HA C. albicans?] 73-%- 48 ho] A|yt&
W RE] TTCO] S¢S 1T 4 ATt vl A=
48 ho] A5t-g o wjA|ol] G4 nAES] CRU #tol
oFzte] zfol7h HAYSIAA T 5U7HA] AAY S v
CRUZte] A9 Fd3tAl 1= &, TTC e
o3t FoA FEY AL 58 mAE 2H RS

2] g1 = Qdslon, o= #52 CRU #ell 9

< 7IAA sttt =3k A3 AT Bredtol
o]3] o} 10" CFUIML7IA] TTC $hede] dojdtial

kS 7I1AA] e AL AT 5 o A7
12 h o] %, 22| 7§ 48 h o] &FE TTC7}
HHE vy E A ERlo] 75kt
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# ATE F5t TTICE ol&ste] BYUA rA=
= o1 8% rAlE AR FAIANFHES Edsat ¥
A v =l TTCE 713 iRl Eaas vt

ol A= 004% o)/de] s=ol
12 hi78 TPF J4& F&siaith =3, +5¥ CFRU
we B TPF LS &I A3 Fo5 AL
Ao Atk ¥dd nAES 283t TTC
7 HAE A S 7IAA gom FAAHOR
Aol 7% 12 h, B2 7% 48 h o] F Wi Al

1 h
Mg 47 Blo] FPsaiA. ol el ATE nhg
o nYE FEA
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