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Quality evaluation and disinfection efficacy of
cresol nanoemulsion disinfectant

YANG Xue-feng', HAN Qing-gong' ,ZHENG Ai-wu*,LIU Dong-yang',
LI Shan-shan', YUAN Xiang-li', HU Meng',
DU Jia-yang',DING Dan-xia'

(1 College of Animal Science , Henan Institute of Science and Technology » Xinxiang, Henan 453003, China;

2 Xinziang Husbandry Technique Popularization Station » Xinxiang . Henan 453000, China)

Abstract; [Objective] The aim of this study was to evaluate the quality and disinfection efficacy of no-
vel cresol nanoemulsion disinfectant, [Method] The external properties, physical stability, structure type,
micromorphology , particle size,and stability of cresol nanoemulsion disinfectant were determined by macro-
scopic observation, centrifuge method, staining/dilution method, transmission electron microscope, laser
particle size analyzer,and acceleration test,respectively. The carrier quantify disinfect experiment and body
surface disinfection test were also conducted to evaluate the disinfection efficacy of the disinfectant. [Re-
sult] Cresol nanoemulsion disinfectant was clear,uniform,and not creamed after centrifugalization. The e-
mulsion belonged to oil-in-water type and the droplet was regular sphere. The mean droplet size was
(34.89+3.56) nm with normal distribution. The average content of cresol reduced by 9. 62% after storing

for 90 days at 37 °C ,indicating that it was stable. The average killing rates of cresol nanoemulsion disinfect-

Clcks H#IT  2014-07-24
(REWH] Ho TR AR RIIE (13NY29) ; [ 5 90 K2 4 05 0l Y 253 %1 5 H (201210467037)
(EHERANT HTHWEA973—) L, g M BN Rl 02 . 1, E A S BE 25 B2 05 . E-mail: yangxuefeng2003@126. com



24 P JE AR MBI A2 4R (A SRR 2 B

544

ants with concentrations of 0. 5% and 1. 0% (V/V) against E. coli and S. aureus were all higher than

99.90% for more than 3 and 1 min,respectively. The average killing rates against natural bacteria were all

higher than 90% when disinfectants with concentrations of 1% and >3% (V/V) were used for over 5 and

3 min,respectively. The difference in disinfection effects of cresol nanoemulsion disinfectant and Lysol was

not significant (P>>0. 05). [Conclusion]) Cresol nanoemulsion disinfectant had good solubility, small pun-

gent taste,good stability and strong disinfection efficacy. Thus,it can be generalized and applied in clinic.

Key words: cresol; nanoemulsion;disinfectant ;neutralizer
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7 R 38 D) B R TR F I K I 2 AR R RO
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AR LT AR R TS B 2 10— B 25 W AR L
A HABZG Yy AR BT A AT e L5 O 8 T
TR AREVESE . 5 Tl & A0 AE s @ a4 v ¥
TSI 5 O 25 B B T 98K A /)
T A T A0 SR IR R S O A R i 9 K 7L
AR RE R AP 251« i G 25 W) B SE AL BOK i L BE 3R 5 24
ks e R B R ERE s @ ReiR A 2
Y e R I EES s © KA/ HL3 5T AT 4 A
T 25 W 1 o HORE L 3 R AR 2E 25 W Y 0 R
W © B S — 2L WIS AR . R g8
K FLBIA Sy 2 — P B R T T O i BRAR 25 ) B A
40 K 7L A 0]t A AT AR SR I ST B BT . AR BRI L
K FL N 25 AR LR ) S AR 25 W L i L — Ao
PP Wy 98 K LA 25 00 L O i G O Tk O T R R
B RS o AT St — 25 X R T 8 0K 2L 2 50 149 I
B RO T TR AT 2555 LAY D T I 4 oK LA 2 R
IR PR L 3R S %

L #E5 Ik

.1 & #
L1.1 XK@ KRG 8099 Fi4: i {4 4 45 5k
W ATCC 6538, 1] e B 2 B 2 B S 40 = HR ik,
11,2 Z&XH HErdra. Kt &R A
b TG BT L 38 3R 5 e (R & i o Bk el Vg 1 A4 W 4%
ARA R 7D, MHB 35 77 5 (b5 Bl AL AR i 3R
A B FD S ik R -80 CR HE T 3 & he 1k 2 i A BRA
B IR PFLL N R =T 37 B CR i A%
JRAGSART T L AR i v AR R kPR A ) BB
ARRAFD

FH Iy 40y >k 7L 9 7 ) AR R T R AL ok

L2 BESCHRL9 I 4

30 mg/mL I i-80 PBS ¥ « K§ % FRHL 3 g it i
80 FA B+ . A PBS & % % 100 mL, & JE K
W [FE R & 5 mg/mL B AC BT AR # PBS W, 10
mg/mL i J8-80+10 mg/mL HP#ENE +5 mg/mL i
R R M PBS ¥ .
1.1.3 £ZME DU 800 UV/ Vis Spectropho-
tometer 2540/ A] UL 606 EE i (£ H beckman coul-
ter A H)) 5 H 3z H27500 55 HL 8 CH A H 32 28 7)) 5
Zetasizer Nano ZS B i 56 ki B 43 1 X (3 [ Malv-
ern Instrument 2 &) ; SHP-250 A A= b 3 35 48 ( I
= RFPEAES AR A RD .
1.2 HEBMmXIESFTOREITFN
2.1 shaLbER ey %3] P IR LGS T 1 44 K 3L
THEE R 0 A WA R JF 2 BScER L10 ], o H & o
(15 000 r/min) 15 min, W42 G H )2 A0 2
U 56 B 4 oK 2L ) PR AS PR
L2.2 ##xAHET O R6k, 280k
CLL ], 00 FH v s v Gt o 20 T C2T €8 oK s o
AR R CIE 60D 72 99 K FL b 7 1m0 PR f 410 iy 44
KFLEA, AL AP HUR T A, W K (W/
OB FL, S 2 W R KAl CO/WH R, @ i B
TEE L HUGE K 2L RN T AR
A5 TN Z5 18 KRR R S UL 52 3 1 R B A RS A OO
HIHEEN e 5 Z W AKIR G 5, I RE i ZE K JC IR
i S U 2 R O/ W A, J 22 U W /O A
1.2.3 #MABIYANEFERR DG HHRIEFERL
JH 375 555 P B8 WL % Y 1 A K FLIH B2 R I OIE 5 . I
1O A% % 14 Y 1 290 oK L3 2 790 105 3 I 7 2 A ik
JES A B X . B AR BT . F 20 mg/mL B R I TR
(pH 7. O WA M 7Y 15 min, B RE T 51L&
SRR NS AR FL A ROWIE A . D3 B 10 A5 30 B
B FR M 4 K 2L 9 5 )3 L R R O R BE A3 A G
TE HAFBPRAE
12,4 R rey AR RIS J5 k% 4
3 403 oK LT 25 50 09 Ak 2E e e P . U B 0 HY R 4
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OB T & 5. BRI 3 HEAE S B AR
M 3 W G5 RO AR R
W) (2008 R - B HAE I T 597 T[]
1.3 HEMAXIAESHTHNESURIEN

MG TR B ARMIE ) (2008 JifO BEATIR G .
1.3.1 Al fmikXie LIKBFE 8099 Mid e
TS L 3 AT B R W R 3 52 b TR (PBS) Hi B
JEEA4 MW R AL 1 s 1R W B
(2.5X10°) ~ (1. 5X10") CFU/mL ) # &K, %5
Mo

Ll 30 mg/mL it J8-80 PBS.5 mg/mL #i4C i

24 PBS. 10 mg/mL i #E-80 + 10 mg/mL JP #
JIg +5 mg/mL BRACH AR #1 PBS b 4 o A5, 2050
BT LR 1, e v AR R i % i e R AR AR
Fet AT IR 4 K FL I B AR B 304,
HORTVE HIB RIS 5 ming W 2 DAR 4500 000 0 e i
PRI AR B RV R R 2R 1 AN K TR A AT W B
WwAER S 2 AAWEAER. BE 1 A2 HESE
3345 D5 3. 4.5 LTV BUM I, HLIR 22 O
15955 6.7 . 8 A A K., 5 3.4.5 A4
[i) A % Al iR 22 38 = [ (3 L ) BV T Y 8 — 45 AL TR %
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Table 1 Screening test design for neutralizers of cresol nanoemulsion disinfectant
45 e FR 4k 20 5 [ENE4EN9
Group Composition Group Composition
1 HEN AR 5 i B U+ TR B R
Disinfectant+ Bacterial suspension ’ Diluent+ Bacterial suspension
QI 2 7+ TR RO + R - . .
2 (Disinfectant+ Bacterial suspension) + Neutralizer 6 K gt 2k Culture medium
R 4 TR R e T
3 Neutralizer+ Bacterial suspension 7 i R 3 Diluent
G #5790+ AR + R .
! (Disinfectant+ Neutralizer) + Bacterial suspension 8 A Neutralizer
1.3.2 H#AREZZFFHRAEL HLEMAHRF Q.0 BIHEE., HHEEHEWERM(3,5,10 min) i, H

em X 1.0 em) b 435038 5 i 32X 10° CFU/mL ()
R FF T R 4 8 0 3 A BR TR B 10 L, TR S RD
AR R . BRI A5 mL
Yk LT B AR IR L IR B 2 Bay i ol 0. 2%,
0.5% 1. 0%0) H, DA R £k 28 Wi 1 Ay PH A X BE 40
Ve & s it ] (1.3, 5 min) . BUH 204 B 1L i A
B4 5 mL 30 mg/mL it i-80 PBS W F1F 43
B AEH 10 min J5, BT IR %08 80 Wk, DL 3R 4
VRGBT 1 W AR A B IR AT o SR B 18 R D Vi B
HAR R B R (101,10 2,10 *,10 'L 10 ) e B
W 500 Iy P 25 1 47 00 PR T8k, AS [ v
(1% FY T 2 K LT 2 R ROk IR Ly B A 3 WL T
T RTE R,

1.3.3 AR @I N FXE  EEARTHE R
T AR 5.0 em X5, 0 em JG TR AS 5 X B A% i B
E SRR X . I S FH 0 TR K A R A AT
TR TE SR AL VB T8 B AT Y BH R T IR AL IR R
) BT He A B % AR A B X B . SRS
531 FH JC A AR 4l BN () R AR 20 85 30 o 196,36
570 1) HY oy 44 oK ZLAH B 0 AR I3 L 6 5 T i AT R

Tor ARG I2 30 mg/mL it iE-80 PBS A5, DL
AR 7 i AT TR KR A A I 4 . 5 5 R A
MRk B ASEA 5 mL B A0S b, TR
VMG . BCUE B AT T B R LS SR B A R
PREVE T B F AR Y K R

2 RS0

2.1 HEBMXILESFIHNREEN

2.1.1 shuLkak ey 5] H g oK LI B R A
SEURT A, TN B — e Be b 5 Bl T HE RE B
G T R B0 JE R WA 2 A A R R
HH 2 40 K 2L T8 5 70 A 4 BRSO Tk 4

2.1.2 #MmERGEET HEFBYRABER T,
DIALTE S (U E /A 6090 N a R R4 N || W ER 21 B 2 i
B ZE R K T BR A R UL & B 9ok Lo O/ W B,
2.1.3 #UBEREZXD>H BHHEBETU
22, Y I 4 oK 2L T 2 5 06 LI S R0 A BROE L 43 A
5), JORGE (B 1) o R0 EE 4y T 45 R (B 2) B, B
Gk ZLIH 7 0 G LI O ¥R AR Sl (34, 89 423, 56)
nm , AR 53 A 2 IE A3
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Fig. 1 Transmission electron micrograph of Fig. 2 Size distribution of cresol
cresol nanoemulsion disinfectant ( X50 000) nanoemulsion disinfectant

2.1.4 ARREMEFER WHAPORILHTMAE 37 mg/mLntill-80 PBS EJy o A5 i 14 241 18] 5 7% #ri
CcE 90 d. i E AT 9 OB P2 A 138, 42 22N T 1500, K W] 30 mg/mL nfii-80 PBS g

mg/mL . JCE 5 i H B2 & B 125,10 meg/mL, 2 0 40 oK 2L 2 AR 18 A SRR AR L
TRET 9,620, ULHTH B AR FLINEE A O ME AR IR B G e 0 g xR T B B R R AN R

ELIIEHIR T E2LDUAE 2 4, PE A 2 . 30 mg/mL 1t iE-80 PBS Sy B i 4 K 7L
2.2 HEMAILEZTFHESURE B 75 09 38 P A

22,1 F ARk HE2AH, LA 30
F2 HBHXRIIESANABEHEN R FEREER
Table 2 Neutralizer screening test of cresol nanoemulsion disinfectant against Escherichia coli

55 3.4.5 4 B

£ 2 S 7% %/ (CFU « mLL— 1) Colony count of each group TEROR2E ) Y

1 F 7 Error rate in

Neutralizer 141 24 34 14 541 641 74 84 colony count

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8 among groups

3,4 and 5
1 0 100 1. 38X 10* 1. 38X 10* 1.37X10* 0 0 0 0.32
I 0 270 8.9X103 1.02X10* 1.36X10* 0 0 0 16.51
il 0 300 7.0X10% 1.0x10* 1.37X10* 0 0 0 22.58
H: T.30 mg/mL it i-80 (1 PBS; I1. 5 mg/mL fi LA AR 4 PBS; M. 10 mg/mL it -804+ 10 mg/mL BRI @ +5 me/mL & fC iR i

PBS,
Note: [ . PBS contains 30 mg/ml Tween-80; I . PBS contains 5 mg/mL sodium thiosulfate; [[l. PBS contains 10 mg/ml. Tween-80 and 10

mg/mL Lecithin and 5 mg/mL sodium thiosulfate.
2.2.2 EHAREZFAARBRLER WMRIWH.EEE  YOKRILIHEFN S BEM 3 Al 1 min DL E XK AT
FF T 2 O 7L 7 2 AR 0 B 0 38 i R FHEREIR) A A 8 R 4 R €0 R 4 R TR 1 T B R KR R F99. 9004
Ko RO s (R B 80 0. 50 1OV Y 5oRFBILMTHBERCR T % 2 5 (P>0.05),
x5 ABMAXRAESANBEEEERARRER

Table 3 Carrier quantify sterilization experiment of cresol nanoemulsion disinfectant

AT R P E 7 AR 77 X7 T WA A PR R R /77

A RFLA B % Average sterilizing rate against Average sterilizing rate against
Disinfectant Concentration Escherichia coli Staphylococcus aureus

1 min 3 min 5 min 1 min 3 min 5 min

Y i 2 K L 5 A 0.2 55.56 66.67 88. 89 58.82 70. 74 85. 36

Cresol nanoemulsion 0.5 99. 64 99.97 100. 00 99. 82 99. 96 100. 00

disinfectant 1.0 99. 96 99. 98 100. 00 99. 99 100. 00 100. 00

0.2 56. 96 68. 87 89.78 58.56 72.43 87.71

;’I{‘zjs:({lh 0.5 99.67 99. 89 100. 00 99. 80 99.98 100. 00

1.0 100. 00 100. 00 100. 00 99.92 100. 00 100. 00

2.2.3 MR @AGEFRIER R A RHL, B K LI FE R AR FR O3 B0 B A1 A e (]
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Table 4  Surface sterilization experiment of cresol nanoemulsion disinfectant

X E AR A K S %

{ﬁ{t%u {Z‘Sﬁ:‘\é}ﬁﬁ(/% Average sterilizing rate against natural bacteria at different times
Disinfectant Concentration - - -
3 min 5 min 10 min
Cresol nanoemulsion 3 90. 84 93.24 96. 08
disinfectant 5 96. 28 98.46 99. 54
1 85.68 91. 25 92.67
R 3 90.13 92. 60 93.15
Lysol
5 92. 45 93.02 93. 26
N FUAT B A 1O A FRCR - JROERT A5 A 1 4 40 R
Nie—JEsaTe e - . A -
R K B AF T VE 3 min, X B A BR VR S
3.1 HEMKIBEZIFHREITFMN min, FH A KRR 99. 90 % LA b 5 H7E A ES 1R

Jo 8 VAN ANAEL 2 BT 24 A ) B 1 e B AR 0K,
SRS SR . AOK LAY TR A 48 AR B AT
W TCGE— bR e R A A R LR A
SEMRA BOIE S R RN IRR e . AkEL
(1) A0 W 38 5 7 B sk R i U O R AN AT R
AP 415 375 BH ok 2 3 BOIR 25 0 28 Y 32 2R K A 3
(O/W)H B 37K (W/O) 1 F X% 22 70, 38 H %
B vk Rt kU S AT S 1 OO A R
B BKIE R — M AE 10~100 nm, 73 47 ¥ 2] s FoE 1
TG bl AL FERLAR P T e 2 A
A AT 0 R 1 A K LT R Y R DA 45 R 3R
B, I 4 oK LT 7 00 A UL BH 3 — B R A )2
S O/W A, ZL i 280 A Bk, oF kAR
(34.89£3.56) nm, fife 2 IES 40 s 78 37 T AF
90 d, R MM TFH & & TR T 9. 62% faEtk R
. ARPECTH TR R AR BLTE ) (2008 JRD » FY I 40 >k 3L
BREFETZELIEY 2 4,

3.2 HBmAKIBESFNESHIRITEN

HHET 90K E R 590K AR E )2 B T & 4
AU AHLAE T B A0 B N G feE D AR E . 2R
SELIXE B2 N K R T TR L TR T R SR 1 A O 4 AR
T, HIZIE B AR 1 min, X AR AR 40k L 4
B0, ) 2 K TAT ] M PR TR L P R R AN R I AT
R A K ZEHAF] 99, 9% UL b M2V T 56
YEH 2 min, R KR TRIEE] 99. 9% L s X
TR RIE R B IFEH 2 min, XFF L A SR EF
BIRIRIRH) 97 26 L b o U6 B 40 K AR 52 7 T
HA RS ARBEME. BAKESE URRAD &
KA A Sy FZE R N KA R T
2o A& — R T B AR FLE I AR FL

P AL EL

A E SRS T R TE RS BT SOk
[16 i i & S e W RE T . AR 50 1) HH 28 1A e i
A TR 1k 50 Ry 1 3R 1 B 3 0 A B AR T AN
KPR A TR SRR R 5 0. 5%
AL 020 B i 44 oK 2L 9 88 %0 40 M AE 3 R 1 min
DA B B 6 K A TR R 4 B 0 4 A Bk P R K
REJRTF 99. 90 %0 s B4 80 100 A F 320 1Y H 1
Ak FLMEE R BIVE ] 5 A3 min LB, X[ SR
BRI R BRI T 90 V0 5 HY M 8 oK 2L 78 4 791 1) 9 2
MRS ILT B FH 27 (P>0.05), 45 R#ER,
FE Ty A oK 2L 3 25 71 A 3 2 D A e 5 ok IR LT
BERCRA Y . H 5 ok IR JLAH L Y 44 oK 2L 5 R
IKEELT o R R /I S B P B P A AR A
Ik PR A #E ) R
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