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A rapid detection method of three common antibiotics in cosmetics
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[Abstract] Objective: To establish a microbiological qualitative detection method for three antibiotics (chloramphenicol, ofloxacin
and cefixime) in cosmetics. Method: A cosmetic standard solution containing antibiotics was prepared to simulate the background
matrix of actual cosmetic samples. Modified Letheen broth (MLEB) was used to neutralize preservatives in the samples. The volume
ratio of the sample, MLEB and bacterial solution (concentration was approximately 1X10" cfu/mL) was 1:9:2. After cultured at 37 °C
for 45 and 90 minutes, the bacterial recovery rate was analyzed and compared with the standard recovery rate in order to make
qualitative judgments. Results: The detection limit of this method for chloramphenicol, ofloxacin and cefixime were 5 pg/g, 1 pg/g, and
1 pglgs respectively. Conclusion: This method is convenient, cheap, accurate, and suitble for the rapid detection of 3 common
antibiotics in cosmetics.
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Table 1 Composition of cosmetic standard solution

International nomenclature cosmetic ingredient Mass(g) Function
Deionized water 88.0 Solvent
Propanediol 4.5 Humectant
Carbomer 941 0.3 Thickener
Glyceryl stearate 35 Emulsifier
Cetearyl alcohol 2.5 Thickener
Phenoxyethanol 0.8 Preservative
3-(2-ethylhexyloxy )-1, 2-propanediol 0.4 Preservative auxiliary agent
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Table 2 Recovery rate of applicability experiment of

microbial counting method (%)
Sample Nor.mal Nutrient SCDLP MLEB
number saline broth
1 75 83 84 83
2 87 88 93 92
3 89 87 95 102
4 78 86 102 98
5 79 88 94 91
6 87 90 92 98
7 86 85 92 96
8 78 76 93 86
9 85 85 94 95
10 73 77 81 83
11 77 74 87 83
12 58 66 80 85
13 87 89 97 104
14 77 75 85 80
15 28 52 81 76
16 11 35 60 89
17 38 58 71 82
18 44 54 73 76
19 5 16 51 58
20 15 38 45 73
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Table 3 Absorbance and bacterial count results of Staphy-

lococcus aureus suspension at different concentra-

tions
Dilution degree ~ Absorbance  Bacterial count(x10" cfu)
5 0.162 1.8
4 0.318 35
3 0.431 5.2
2 0.536 6.8
| 0.618 8.5

i 2k, 2 57 1 B UE 5 FE N y=14.58x—0.86 (7=0.994) .
EH AP T WL, AT VR 4 T R T YR ' E ) R A A
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SRS K LB A B [T 53 53 N 94% ~ 95% ~ 95% 5 15 77
90 min I, FE R VAR 2 LA AITE S pnefg-
1 pg/g 1 /g INF B0 B 280 6 87 B8 4 T [ g 22
53 3N 92%93%92% . {EWAH; TR 7] T, b &
PUE RIS =, ZH 0 PR 2 T g

x4 AERESER ARG E DK

Table 4 Bacterial recovery rates of different concentra-

tions of chloramphenicol solutions (%)

Concentration of Bacterial recovery rate

chloramphenicol ( wg/g) 45 min 90 min
1 100 100
5 100 92
10 100 90
50 100 89
250 94 87
1000 93 84

2.4 K75k AN Z LA Fe F R AR E R
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Table 5 Bacterial recovery rates of different concentra-

tions of ofloxacin solutions (%)

Concentration of Bacterial recovery rate

ofloxacin solution(pg/g) 45 min 90 min
0.2 100 100
1.0 100 93
10.0 95 87
50.0 93 83
250.0 88 79
1 000.0 83 71

F6 B SLH 5E B INARAE R B 40 i [ e &
Table 6 Bacterial recovery rates of different concentra-

tions of cefixime solutions (%)

Concentration of Bacterial recovery rate

cefixime solution (pg/g) 45 min 90 min
0.2 100 100
1.0 100 92
10.0 100 90
50.0 95 88
250.0 92 73
1 .000.0 38 75

WA R, BA SR S, B HE RS 7% 90 min
I 25 70 A2 25 bR A VR U I B AR ) A
SN AR 7V TR R A I, B o) SR 25 1 S ARG T
N5 pelgs ATID RN Sk A 50 i 1 SRR == 5
1 pg/go

TERT IR 45 min B, IARFET 46 H B4 B 2R
i, 215 [0 2433 O 949% . 95% + 95% 5 15 % 90 min
i, LA B [R5 5018 92%93% . 92% .« K] L, LA
95% M1 93%AF 1% 25 264 K 45 min 190 min F 45
HEEIE

FE S RS IS A58 AR 7 3565 4t b R i AT
AR PR FE , 2R RE i 5 77 45 min B 20 B 9110
K >95% H. 15 77 90 min I (1) 40 B [0 % >93% , ] F
SEZNE SN PUAE R B s I AEAE — 55 FR I [A] (1) 48
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O IARAE AT HE— P RS BRI
2.5 SEIRAESRARN

T A R T da ol i 6 428 A ASIF 9 2 ST 1
R 7 92 B AT W0 5E 5 55 9% 45 min B 4H T B SR B
T-98.5%, 577 90 min [ 4 B RS2 35 5 T~ 98 %, B
g AP R SRS UL 3R
AT B, AT 1 pgl/gs 10 pgl/g AT 50 /g 5
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