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Summary

As a result of having investigated the existence actual situation of PPCPs 30 kinds in 34 spots of a river of
Fukuoka city and Hakata bay, all materials were detected at either spot, and, as for the detection best levels,
1200 ng/L of Caffeine, the detection density of each PPCPs were levels from one to one thousand ng/L. In
addition, it was higher than other PPCPs, and the detection frequency of Caffeine, DEET, Bezafibrate,
Clarithromycin, Sulfamethoxazole was detected at almost all spots. Furthermore, in Kanashima, Chidori
located in downstream of the discharge mouth of the sewage treatment plant, there was much PPCPs
detected at high density in comparison with other spots.

As a result of having analyzed seasonal variations of each PPCPs, in Kanashima, they tended to be
detected by high density, DEET, Dicrofenac, Indometacine in summer, Clarithromycin, Sulfapyridine,
Carbamazepine, Diltiazem, Diphenidol in spring and Bezafibrate, Dextromethorphan, Propranolol in winter.

In Clarithromycin, MEC/PNEC showed 92 and a very big value as a result of evaluation in early period of
habits risk, and 7 other materials showed higher than 0.1. In these PPCPs, it is thought that further research
is necessary to have possibilities to have an influence to an aquatic in water environment in Fukuoka city.
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Fig. 1 Sampling points
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Table 1 LC-MS/MS measurement condition

HPLC
Instrument Agilent 1200 Series
Column GL Sciences InertSustain C18

2.1x100mm, 3pum
Column temp. 40C

Mobile phase A: 0.05% HCOOH + 10mM HCOONH;,
B: CH3CN

Gradient profile  B: 20%-15min-50%-5min-100%

Flow rate 0.2mL/min

Post time 16min

Injection volume  10uL

MS/MS
Instrument  Agilent 6410 QQQ
lonization ESI-Positive

Capillary 4000V
Gas Temp. 300 °C
Gas Flow 10L/min
MS1 Temp 100 C
MS2 Temp 100 C
Nebulizer 50psi

Table 2 IDL, MDL, MQL values and recovery ratio

IDL IDL sample conversion MDL  MQL

recovery test

analyte average recovery cv
(ng/mL) (ng/L) (ng/L) (ng/L) (ng/L) (%) (%)

Antipyrine 0.076 0.076 0.13 0.44 2.4 97 1.2
Bezafibrate 0.056 0.056 0.040 0.13 1.9 74 1.5
Caffeine 0.15 0.15 0.28 0.94 25 47 3.7
Carbamazepine 0.041 0.041 0.054 0.18 2.5 98 0.51
Clarithromycin 0.15 0.15 0.073 0.24 3.1 122 2.2
Cyclophosphamide ~ 0.029 0.029 0.10 0.34 2.1 84 2.0
DEET 0.046 0.046 0.22 0.74 1.4 58 2.3
Dextromethorphan 0.12 0.12 0.29 0.95 2.8 113 1.6
Diclofenac 0.060 0.060 0.090 0.30 1.7 69 1.8
Diltiazem 0.10 0.10 0.30 0.99 3.3 134 13
Diphenidol 0.10 0.10 0.24 0.80 3.6 143 1.3
Ethenzamide 0.028 0.028 0.17 0.58 1.8 73 1.4
Gliseofulvin 0.047 0.047 0.053 0.18 1.6 61 2.3
Ifenprodil 0.083 0.083 0.084 0.28 1.6 66 3.2
Indometacin 0.062 0.062 0.081 0.27 1.6 63 3.7
Isopropylantipyrine  0.033 0.033 0.11 0.38 2.4 95 0.81
Josamycin 0.051 0.051 0.071 0.24 1.4 56 6.6
Ketoprofen 0.064 0.064 0.073 0.24 1.8 72 1.9
Lincomycin 0.093 0.093 0.10 0.33 2.8 112 2.7
Metoprolol 0.10 0.10 0.10 0.32 2.5 99 2.5
Pentoxyfylline 0.054 0.054 0.073 0.24 2.0 80 1.2
Primidone 0.11 0.11 0.13 0.42 1.8 70 6.7
Propranolol 0.092 0.092 0.21 0.71 2.3 93 34
Sulfadimethoxine 0.10 0.10 0.22 0.73 2.6 102 1.5
Sulfadimidine 0.078 0.078 0.091 0.30 2.5 101 1.6
Sulfamerazine 0.073 0.073 0.11 0.35 2.2 88 2.4
Sulfamethoxazole 0.045 0.045 0.042 0.14 2.6 103 2.1
Sulfapyridine 0.086 0.086 0.14 0.47 2.5 98 2.1
Trimetoprim 0.10 0.10 0.052 0.17 2.6 106 3.6
Tylosin 0.15 0.15 0.079  0.26 2.2 89 2.8




Table 3 Concentrations of detected PPCPs

concentration (ng/L) frequency of

analyte detection

min - max median average (%)
Antipyrine 10 - 12 1.4 1.8 13
Bezafibrate 10 - 450 5.1 25 69
Caffeine 75 - 1200 68 110 93
Carbamazepine 1.0 - 120 25 9.9 57
Clarithromycin 1.0 - 1100 45 46 69
Cyclophosphamide 1.0 - 86 2.1 2.0 17
DEET 10 - 270 7.1 15 88
Dextromethorphan 1.0 - 15 2.4 3.5 14
Diclofenac 10 - 170 27 9.9 36
Diltiazem 1.1 - 110 53 12 18
Diphenidol 10 - 16 2.0 2.7 19
Ethenzamide 10 - 18 2.0 2.6 26
Gliseofulvin N.Q. - 21 11 1.1 11
Ifenprodil 10 - 63 28 3.1 8
Indometacin 1.0 - 80 2.1 6.1 49
Isopropylantipyrine 1.0 - 61 1.9 3.2 19
Josamycin N.Q. - 25 1.2 1.2 2
Ketoprofen 1.0 - 100 23 4.9 40
Lincomycin 10 - 62 1.5 3.4 23
Metoprolol 10 - 94 1.9 2.4 37
Pentoxyfylline N.Q. - 27 13 1.2 1
Primidone 1.0 - 41 3.3 5.0 55
Propranolol 1.2 - 10 3.4 2.7 10
Sulfadimethoxine 10 - 74 28 2.4 13
Sulfadimidine N.Q. - 13 1.3 1.1 1
Sulfamerazine N.Q. - 170 8.2 9.9 53
Sulfamethoxazole 1.0 - 160 2.8 11 67
Sulfapyridine 10 - 210 36 19 54
Trimetoprim 11 - 64 4.1 8.8 23
Tylosin N.Q. - 34 23 1.5 1
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Fig. 2 Seasonal variations of PPCPs in Kanashima
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Table 4 Preliminary estimation of the aquatic risk of PPCPs

MEC (max) PNECacute |DNECchronic
analyte (ng/L) (ng/L) (ng/L) ref.  MEC/PNEC

Antipyrine 12 - - -

Bezafibrate 450 55900 7) 10000 6) 0.05
Caffeine 1200 - 5200 6) 0.23
Carbamazepine 120 141000 7) 250 4) 0.48
Clarithromycin 1100 12 6) 52 6) 92

Cyclophosphamide 8.6 571000 7 500000 7 0.00
DEET 270 4100 6) 500000 7) 0.07
Dextromethorphan 15 - 160 6) 0.09
Diclofenac 170 9920 7) 3100 6) 0.05
Diltiazem 110 4500 6) 5200 6) 0.02
Diphenidol 16 - 410 6) 0.04
Ethenzamide 18 3700 6) 2100 6) 0.01
Gliseofulvin 2.1 73200 7 - 0.00
Ifenprodil 6.3 13600 7) 3100 8) 0.00
Indometacin 80 4720 7 9400 5) 0.02
Isopropylantipyrine 61 530000 ) 15600 7) 0.00
Josamycin 2.5 - - -

Ketoprofen 100 2000 6) 156 7) 0.64
Lincomycin 62 232000 7) 78 7) 0.79
Metoprolol 9.4 - 3130 7) 0.00
Pentoxyfylline 2.7 - - -

Primidone 41 3690 7 125000 7) 0.01
Propranolol 9.8 158000 7) 90 4) 0.11
Sulfadimethoxine 7.4 156000 7) 6250 7 0.00
Sulfadimidine 13 571000 7) 6250 7) 0.00
Sulfamerazine 170 108000 7) 781 7) 0.22
Sulfamethoxazole 160 980 8) 2500 4) 0.16
Sulfapyridine 210 - - -

Trimetoprim 64 227000 7) 6250 7 0.01
Tylosin 3.4 388000 7) 625 7) 0.01

Sulfamethoxazole O HSEEE X, o> PPCPs 12~ T
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EREE R SN DB B > 7z

AR Y R 7 IHIRE M OFE R, Clarithromycin 1%
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WMERFEHRTHD.

B
ARREAT DY, BARICEHB NS E L
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