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Abstract: With the wide application of antibiotics in medical, industrial, agricultural and daily life, antibiotic pollu-
tion in water has become a global public health problem. To make matters worse, the COVID-19 pandemic has
promoted a further increase in the use of antibacterial hygiene products. As a result, a large number of wastewater
containing antibacterial ingredients were discharged, resulting in the increase of the concentration of various anti-
bacterial ingredients in the water environment, and then the burden of water purification increased. Most of the an-
tibacterial ingredients in sanitary products have a broad-spectrum bactericidal effect. When these antibacterial com-
ponents are discharged into water with wastewater, they are bound to have adverse effects on resident microorgan-
isms in water, increase the drug resistance and threaten the composition of aquatic organisms. In order to provide
scientific basis for advocating and managing the addition and use of antibacterial ingredients in sanitary products in
China, this review systematically summarized the concentration distribution and adverse effects on microorganisms

and aquatic organisms of phenolics, chlorine-containing compounds, quaternary ammonium salts and other fungi-
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cides commonly added in sanitary products in domestic and foreign water environment.

Keywords: antibacterial ingredient; microbial resistance; aquatic toxicity; environmental distribution; sanitary products

AR WA TS BT AL el R T A RN U
VR INY SN O R L i NG (D ERE S =
KUE G, HESh TIH B AR ™ ah i A B A fl Y, 3R
F E R G R A A B, 2020 AFRRT = Z IR
BN 349 0 K 4 K T AR 7R o i S TR e R
13.7% , 3043156 B 3 75 5 R 53 ity 5 28 175 i < s
BT TSP DA SRR, AT A T
B AR T RIAE TAEVR S F A S IR T
BA3 K T A B B 7 T AR R BT
[ Ny S M o S = 71 T B N R Y B
99.999% ., {HJE, H TUETF-HF B, Prm & 2 i 4
PRI A3 78 S B I FH 45 100 T J0 vk & 75 BEAE 1) Bt I A
Y S —J7 1, Y3 F & 84T B B A3 Bl A 1 K
HEATKIRSE , W 45 K AR Tl A W RN K A A s e vk
EfeED ) TR 2 8, S E S 2 IR R
Ja T 2016 AFBIAEE LA A — A A RPEA
IR AF 19 BhREE TE PR RO P BT VRS = Y R
2 542 AR W TR SR I S R A 2 A L R A
o AH 2k X B TR 0 5 S AR TR R P AR A B
S A EZ A A SR RIEOR, FE L, A
W o IR OK IR BE TG e I m i K2
BT AR 2 BRG] 40 vE BT HOK TR A R
RN A SCRE R T P AN FH ST TR AR 9 1 e
SCHR , RGERR T BRI F L R R I 2 Bk
Zo e 8 T A 28 1) 2K B 7R R K PR o ) A L I
X AR AR B A AN K A A W i A A, AR
VR B B R ) W B A BRI S Rl

1 mE KD §KINEE 4 % ( Distribution of anti-
bacterial ingredients in water environment )

AT W FE A BR3P ot o 28 T 023 O HETBOR L
AW 251 B TR B U VRS A
AT B2 R TR 2R I A AR
TR AR AT 790 4 1070 1 HE A KA HLAE /K 31 85 AR
2P s 3k SR TR TE [ N ALK | F R KA
15K EF ZROK IR T o A6 iz K T B AN v 2
WK 1), B2 AR MR RN 2
I T WRORI H 7K 55 22 M 4 Rl b e s
07T 05 %2 a2 Sk 1od| AR /NCI I i 27 | I 'S
3 KBRS W Z BN P R, A1
BORHR R b [ K i A S MR R

FR e P i e TS ) D[RR H A SRR 24 (5R 1), R W]
T FE K BES FH i FP AR BRI R IS R AR AR
AT, AT O LI B | RS Y S OUITER 1% £ A
FEIRME T 22 A% B 70 70 T [ 7K PR3 vl 2 20 A1 Xl
TRIE , 7R I LK RBE A b 14 I e £ s

2 MERD I KESIHER EEIER (Hazards of
antibacterial ingredients on water ecological envi-
ronment )
2.1 Y2y

ARFIT A, A 2R 2 R B A W 7 A
PUAERPUERE A 5 DR Y 2450 | 245 NS fd e X
PRSI RIS TERGE PR I BT AR RN 251
R A R B A S T A [ B T AR S
PUERM NIRRT R BT A R 25 1 32 S5 R = X
X — AL A EE ORI AR TR e PR AT
AT, 2012 AF e 1] J5L T A 38 R A B (BT R 2
Pyl P IO FHAE B ST 1 ) B3R ™ s 4 1l 2 7 B A SR Wy
INEEL /NPT LIRS 6 G E Wi (% (kA LR E AN E2TE Y
AUFRAE ., SRTIT, Bt 2, I R 25 LIS T AR Y
bV A LT R 1IN0 0 WA B s i B 5 1
K IR T 24 T B T 24 5 PR ) 32 A A7 R H
A3 TR AP A R TR R R R KA 2 T K B
B 251, CA D Boasis U E Y 2 T
SRAR A REEXN UAR RN EMEAER
MPTPEE SR, 28R T AR S U N %
R AR R R R G W YU R B 251>
PO EEM R, =84 S RPEORFL A S ]
BN LA R 22 B BT AR R AR A ST 24
PER RIS it v A A TR 0 B K HE ALK
IR AR BERUE IR 25 P 0 K A o A 2 & 5k
R AH 2 A R R 2 BA T3 AR AT, HE
IR R RE 2 0 A H AR AR W7 A e, R
IR AR YD B RE AL AR, T HI0 K Y A A K 5 3
5, [ IO i 24 T A AR i, 5L 2 3k 4 4 T ) 7
Az SAGREES o g I SR T 24 20 DR 24 3 P
FEREE FPE SRS 1 UK IR TS B HME LA DR [ AT
(¥ A AR AL B AR GETEBR™ M 2540 5 5 i 24 2 X i 2
TEAZE WFIERN DI 255K il b s 4 HL T B B 1%
FES 28 NN TE TR RN 5 T e A A R U



55 6 1] PIMIE S VR4 it o (T B R X /K A 2SR B ) 16 35 137

®1 RPARPRERSBOTE RENKKRES S

Table 1 Types, uses and distribution in water environment of antibacterial ingredients in washing products

G S W44 R i IKRIREE 313
Classification Ingredient name Application Distribution in the aquatic environment

ES 1T 3
Southern California dry season
wastewater, USA:< 5.59 pg-L™'P]
Y [ 15 A
River Taff, UK:< 30 ~225 pg-L7'00
Y& G
River Ely, UK:< 30 ~301 ng-g™' 0%
NS R T TH BEAR  A D H AT 5 BT i
Soaps, hand sanitizers, Rivers in Tokushima, Japan:0 ~17.8 ng-L™'[1!
disinfectants, shampoos, etc. HEBRIT K R M B
iy JEA ) Guangzhou section of the
Phenolic bactericides Pearl River, China:1.62 ~9.57 pg-L"' ¥
P NS R AR B K

Export water from Guangzhou sewage

xSRI — R
4-chloro-3.5-dimethylphenol

treatment Plant, China;245 pg-L™'#!
Fp TN T X ARBE E kK

Domestic tap water in Guangzhou, China;1.60 ng-L™'®

ESU S RESRP R R ) 380 BH 38 Tk 1
Phenol Banned in Chinese washing products Poyang Lake Basin, China:0 ~ 55626 ng-L™' (2!
iy H B’
Cresol Oral antibacterial solution
JIED S IE T/
Canadian surface water:< 6 ~874 ng-L™'[13
ENEEFRIK B
A T Torsa River, India;55 ~ 184 ng-L’1 (4]
B e ‘ .
S R T
. WH K IRIAER S T,
=5k Shijing River, Guangdong,
. Toothpaste, soap, hand )
Triclosan China;35 ~1 023 ng-L™' 013

sanitizer, facial cleanser,

S REERES IR
Shenzhen River, China:902 ~478 ng-L™' 1]
o E BT R TR B
Harbin section of Songhua River,

GE B China;0.63 ~5.15 ng-L~' 18]

mouthwash, shower gel, etc.

Chlorine-containing B AT A
N EEFE R EI

Torsa River, India;:41 ~77 ng-L'04
r E R YIA

bactericides

I BRI TR . . -1ps
. s Shenzhen River, China;68.8 ~388 ng-L™' %]
Y WK K KBRS o A ey
=l . i ARV MG IR I B
. Soap, hand sanitizer, . . .
Triclocarban Harbin section of Songhua River,

facial cleanser, mouthwash,
China:0.89 ~3 41 ng-L™1 1%

o 2 M ek K
Water in a swimming pool in Yangzhou,

China:25 ~10 000 ng-L~' 117

shower gel, etc.

U TR FHHER

Sodium hypochlorite Household disinfectant




138 £ 0F # M ¥ LAVE
2kl
e W4 R & IKEREE 534
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of A AE TG R TR B
Harbin section of Songhua River,
China:04 ~29 ng-L™1 1%
e e R B A e i 5k AL 75 9
4N IIN2
By e T | 3 " Skin cleaning, medical staff Chinese sewage treatment

Benzalkonium chloride
Quaternary ammonium

hand cleaning, detergent

plant sludge:< 191 pg-g '8

r | BR VT A OTAR

bactericides
China Pearl River Estuary
sediments:49.3 ~1 050 ng-g™ '
AL (PR B AR K THRE B3 JE 571
Benzalkonium bromide Disinfectants, preservatives
RIS SR iR R VETH TR L B MRS 7 B
Polyhexamethylenebiguanide Hand sanitizer, cleaner, contact —
hydrochloride lens care solution
IR % T 77 . . s
Guanidine AN AL B 1 G 5 T3 RETE AR MUK Tt K R
uanidi
. Poly(hexamethylenehydrazine) All-purpose cleaner, swimming —
bactericides ) o
hydrochloride pool water disinfectant
R A 8 (AR TRAbSE™) SFF R -
Chlorhexidine acetate Toothpaste, mouthwash
P SEFRFRI
HEE FAGEERTS . -
ﬁ%igm upﬁ‘t‘f Lake Erie, USA ;105 ~5392 pg-L"! 20
. . H LN CAH
HALE R EESNIEN]
e Hvd . Wound disinfection, sewer Osaka Y. River. 1 038 ~22 75 L-1en
A K R T rogen peroxide saka Yamato River, Japan:9.38 ~22. -L”
FRIERTA yarogen p decontamination, toothpaste v ||2£[i’lﬁ7\}l| He

Oxygenated bactericides

Peroxyacetic acid

preparation, oral cleaning

F R

Household disinfectant

Kokubun River, Japan:8.02 ~99.59 pg-L™' P!

KR A FE Chitosan
Natural bactericides
T )

Plant extracts

AU BRI e & R T At
Laundry liquid, dish soap,
shampoo and conditioner, cosmetics
EAHR BRI NS
Laundry liquid, detergent

T — AR WLAGE

Note: — indicates no report.
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