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Analysis of nitrate exposure levels in rural drinking water in Guangdong
Province from 2018 to 2022

HUANG Jin—xu’, JIANG Jing, XU Xue—dan, CHEN Qiu—xia, LI Wen—yang, WANG Dao—qin, CHEN Xi, TU Hong-wei
‘Guangdong Provincial Center for Disease Control and Prevention, Institute of Environmental and School Health, Guangzhou,
Guangdong 511430, China
Abstract: Objective To analyze the external exposure levels of nitrate in rural drinking water in Guangdong Province and
provide technical support for the safety management of rural water supply. Methods Monitoring was conducted on the
finished water and terminal water from rural drinking water supply units in Guangdong Province from 2018 to 2022. The
compliance of nitrate levels in water quality was evaluated according to the Standards for Drinking Water Quality (GB 5749-
2022). The Kolmogorov—Smirnov test was used to determine the normality of the data. For non—normally distributed data, the
median was used for description. The chi-square test or Fisher’s exact test was employed to analyze differences in rates
between groups. The Mann —Whitney U test was used to compare nitrate exposure levels between two groups, and the
Kruskal -Wallis H test was applied for comparisons among multiple groups. Results A total of 62 998 water samples were
monitored, with an overall compliance rate of 99.52% . The nitrate exposure levels ranged from 0.001 to 63.80 mg/L.
Significant differences in nitrate exposure levels were observed across different years (H =445.586, P<0.01), regions (H =
2 050.151, P<0.01), water source types (Z=-5.268, P<0.01), sample types (Z=-11.888, P<0.05), water supply capacities (Z=
-33.794, P<0.01), water treatment methods (H=27.750, P<0.01), and the presence or absence of advanced treatment (Z=
-2.121, P<0.05). Conclusion The overall compliance rate of nitrate levels in rural drinking water in Guangdong Province is
relatively high. However, special attention should be paid to nitrate pollution in certain areas of western and eastern
Guangdong, groundwater sources, decentralized and small-scale centralized water supplies, as well as the high exposure risks

for infants and young children.

Keywords: Nitrate; Rural drinking water; Exposure level
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PR £ 1) Fr et R UE AT Z R, (AR DL 4248 AR R 7K A
MR Eh T8 AT BT IRGE , A SCE IR MR RIK IR A
Py (X3 KT KRR A K Oy = K RE O KAk
T L SRS A, X 2018—2022 4
IR RA IR K PSR $h B 8 AT AT 0BT . AR
S BIHTETE T 2 )2 R 2 B XS TR A 5T, B 7E
ARSI K B A PR AL AR S

1 X&5FH%

11 st A 2018—2022 AR5 FRE (A4F
I3 RiK] AR T ARAE 0 2 AR £ BR R
2 ~ AN A TR RHK, KA ALAELAE ) K AR A
Koo H% MR AR WE RO K AR bR o R 5 T )
(GB/T5750 —2006)"FF JE X K HEHEA TR AR RAF i
LR Y Rl R R I B 8

1.2 EAFE RN % IR CEWAINK T
A AR IE) (GB 5749)PRLE BIAHIR £ (L1 N 31) A i
10 mg/L F 2 Aibbn, i 10 me/L Fl5E HA KR o
1.3 “itadr Bl Rk T SPSS 21.0 Fift ol
H Kolmogorov—Smirnov £ 56804 it 15 24 , % H T
FON AR B RS A IR AT ge ik . I 2
K mY Fisher B UIHEARE 0 AN IR 2H [R) 32 1 22 57 Al
FH Mann—Whitney U K556 Fb 558 93 2H 8] i 152 £h 2% 25 7K F
2= 5 8 ] Kruskal-Wallis H #6556 b 558 22 4 [8) Bl iR
ERFRER AT 28 5 SN 35 7K T =0.05 .

2 # R

21 ARAAKRPAER & FEEAKF  2018—2022 I
HEMZHRE 62 998 473, PRRIK B S A SRR Ry
99.52% , NAF S AR #5 K F-4 0.001 ~ 63.80 mg/L, R
P& Kolmogorov—Smirnov 1EZAPEKG K45 5, AR LR & &
() 534 S 25 I 25 1E A3 (P<<0.05) , 2 W H AR S
AFFE IR A3 BB, 48 AR IR K RS R & ( LA
N )R Kk 0.73 mg/L, I3 1.2,

22 REFWalm e BEARTF  2018—2022 4F
IK T EBRERIAARRILE A 99.09% ~ 99.70%, 4Ffj3[H]
TSR AR IRPR RN L R, FAAE BB G427
(P<0.01), 03 AHERER (AP 25 A Gt F i
X (P<0.01), TTHA .0y LTl R R, sE—2L T
AR5y TB) bR SR 1A W LA, 2018 5 2019 4F 2019 5
2020 4F 2019 5 2021 4F 2019 5 2022 4F 2021 5
2022 AEAEFRER A AR R Y 22 R HA G 24 L 2%
PE(P A <0.05), Hrp 2019 4 K 5 fil§ 2 £h 35 b5 %
(99.09% ) 5 {1k, 2022 4F 7K BT i R £k iA 5 3. (99.70% )
e, HARAE R TR R A bR R 22 R G E i L
(PE¥I>0.05) ABFFE AN [FAF 2 (] (9 il i &k 2
TN AR B E G422 5 (P<0.01), HE—

AT 2 H T iR, 2018 5 2019 4F 2021 5
2022 AR ISR R R FE K- A Z e g T B i
F(P>0.05), HRFEMEZER YA G222 L(PHE
¥]<0.05), Hr 2019 4FAYHS R LR A 5 85 K P fe i
HRABCN 0.78 me/L, WL 1.2,

2.3 RERRANER &g R EART  JARER A
DX 7R Ml X P R b X K RE S R
17 758.9 419,14 416 F1 21 405 3y, HbIX K AR
IRFRRIEEA 98.54% ~ 99.99% , hbRR2%E A Gt
RN (P<0.01), i —LiT 25 g, BARIX Y
BAL X R RS PR SRR AR R I 22 7 G  L(P>
0.05), HAAHIX Z )25 5 BoR i B G225
(P{HY<0.01) o AS[F] DX IR s e ek 22 5 /K1 43
MERRIH B ENG B X (P<0.01), Hrigk
=K PR E A58 (99.99% ) fie & , 75 7K R Al
BREhIAPR44(98.54% ) FefiK o i85 % Mann—Whitney

U 65 36 X A [ 1 [XR] (14 i P8 6 % 8 K 2T 2 L
BEAYHT , 445 T g B M X > B 2 X > Bk = A b X >
BACHX, R 225 BAT B EM ST E (P
{E¥#<0.01), L% 1.2,

2.4 RRBIRIAAER ey R EARF PRI K
WEI K ALY 18 31 408 131 590 14y, /K FiAsRRER 15
PR RH 99.54% .99.49% , WA 7K IS R £ 1557 2%
MR M EFAREART R (PEE >
0.05), ULIWITHIRER ZE BR A Sk TE G, Wk 1.2,

25 REVKRAER L0 FFAKF HFK . HTFK
A3 50 458 F1 12 540 4y, AHERERIAFRZR M
7K 99.89% > M1 N 7K 98.02%( P<<0.01); 11 T /K AR &L
MR R AT R T H K (P<0.01) W 1.2
26 FRRERMFEBMBKRLHZERT H KK
RS A WK ARESS 50K 19 884 F1 43 114 14y, /KJTHl IR
ERIRFRRIT AN 99.50 % .99.52% , WP KAL)
RN ZEF ANEA G (P>0.05); KAHK
R ER 1) B EE K A ¥R T T 7K (P<0.05) . L
*£1.2,

2.7 REAERAE N AEER ey R EAKT N KA
R PR WEIKFE S0 55 023 F1 7 975 3, /K5
TEPRER IR 39K 99.46% . 99.90% , W4 7] 2% 5+
H G247 L (P<0.01) P BORS IR 5 1Y 2 85 K 40
A3 2 R/ N A R UK > KA A FR 20K (P<0.01)
WFE1.2,

2.8 FERALEy XA EREKRT HFhal
HEKCH FAL R TR EE UIVE L8 THRE) JDUTE L g
I TE AL FE A BECK (o AT BUK (3R
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FE 25 55 (P<<0.01), K T RS TR £ I8 b1 R Bl K 88.65%
~99.92%, Ht—HHITZE LR, WA S 0H
B, UUEIEAQOHEE R 2Z R Lg i 8 L (P{E
¥ <0.05) , Herb B B KK RS R R A bR R AR AR,
h 88.65% . AN[FIZK AL Ty =X [A] iER &k 1) 2 8 K F-
FAEE R (P<0.01), K H Mann—Whitney U #5561
Fritb—2 Z2 5 A R B, e ek U -5 15T B ) ik 7
KA BTy AR R L 1 B R K i B2 R (P A
¥1>0.05), Hr oSk i ms i th 2 85 KF i
o, HAA R O ECh 220 mg/L, WL 1.2

29 AARBEALABRLGREENKFE RNTH
PE IR KA BT 6, B 53 A KAL) ZERIK H T
ZOREE DUVE S IEATEER ) SR I, R MR A
J7 AR R K 75 G W it A T IR B A B, VR Ah 3
FTCTR BE A PRI KA 53 38 1290 F1 62 869 143, fif
BRER KRR A 10091 99.51% , W4 6] i 22 7 A
HA G #E X (P>0.05). A§HRER MR K01
FEAT JCUR AL B 0] A7 4 22 5 (P<<0.05) , I TR IR &
AhHE B UREEAE, W 1.2 .

R 2018—2022 4F] AR AT H DX AR /KA IRER AR 1K L
Table 1 The compliance status of nitrate in drinking water in the rural areas of Guangdong Province from 2018 to 2022
il IKFEGYEL KHRER(%) Bkt EERMIKR LS (%) 1E PAt
Ay (4F)
2018 7 549 99.48 1913 131 40.554 <0.01
2019 7 470 99.09 1792 2.12
2020 17 274 99.58 2117 1.51
2021 15293 99.48 1878 2.24
2022 15412 99.7 1821 1.59
X 5§
L5 21 405 99.66 1043 0.58 389.853 <0.01
BIR 9419 99.78 1463 3.08
By 14 416 98.54 1509 6.23
PR 17758 99.99 1044 0.10
7K
ik 31590 99.49 4815 1.95 0.856 >0.05
ki 31408 99.54 4708 1.76
TR
HiFeK 50458 99.89 3360 0.98 724.864 <0.01
H Rk 12 540 98.02 1747 6.47
TR
)k 19 884 99.5 3609 1.86 0.213 >0.05
ARAEK 43114 99.52 4969 2.76
HoKkRe s
/NELARE IR 55023 99.46 4727 2.98 27.92 <0.01
KBS AR 7975 99.9 670 0.75
KA PR 5
B ALAb 39 581 99.92 2046 0.73 1288.78 <0.01
DUVERL I8 18210 99.33 2257 2.70
IVEIE== 1087 99.91 195 0.51
AL 3 3891 96.84 758 6.46
SOk 229 88.65 93 21.51
TRIEAL B
TCUREEAL 3 62 869 99.51 5056 2.89 0.025 >0.05
AU Ab 1290 100 50 0.00
ait 62998 99.52 5056 2.89
3 iF ® SRR FRR A 99.52%, SREIMIL T (2017—2020

AHFFEEE R R, 2018 —2022 4F T AR R AT K
FHAK K B i RR R 2 5% /K TG 0.001 ~ 63.80 mg/L,

FAL R T = K AR, 5% 93.75% ). K&
(2014—2019 “F 4T 6 MW R X B, KFp®R
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Table 2 Nitrate exposure levels in drinking water in the rural areas of Guangdong Province from 2018 to 2022

1 KEEOVEC HBRACE (mell) 216 1 Pl
95%CI E(enEEl M(IQR)

A (4F)
2018 7549 127~1.35 0~ 63.80 0.75 (1.50) 445.586 <0.01
2019 7 470 1.29~1.38 0 ~27.00 0.78 (1.37)
2020 17 274 1.15~1.98 0~26.68 0.67 (1.54)
2021 15293 1.25~1.30 0~24.92 0.76 (1.43)
2022 15412 1.19~1.24 0~21.09 0.74 (1.42)

X 45§
N4 21 405 1.04 ~1.08 0~20.61 0.54 (1.10) 205 0.151 <0.01
B 9419 1.08 ~ 1.10 0~21.09 1.00 (1.25)
g 14 416 1.64~1.72 0~ 18.09 1.05 (1.65)
B=4 17758 1.38 ~1.46 0~ 63.80 0.60 (1.72)

K
7k 31590 123~1.27 0 ~27.00 0.71 (1.38) -1.240 >0.05
FK 31408 122~1.26 0~ 63.80 0.75 (1.35)

VslES
K 19 884 1.14~1.19 0 ~26.50 0.65 (1.27) -11.888 <0.01
MK 43114 1.26 ~1.30 0~ 63.80 0.78 (1.41)

HBKRES)
/NAIEE R fIEK 55023 138~ 1.44 0~21.09 1.26 (1.37) -33.794 <0.01
KA K 7975 1.20~1.23 0~ 63.80 0.68 (1.34)

KA BT 5
AL P 39 581 1.20~1.23 0~21.09 0.85 (1.39) 27.750 <0.01
TUVERL I8 18210 1.08~1.32 0~ 63.80 0.50 (1.20)
IEIEE 1087 1.11~1.34 0~14.24 0.53 (1.14)
A4 3891 1.95~2.14 0~27.00 0.95 (2.05)
Sy igatIoK 229 3.42~4.76 0~26.28 2.20 (4.40)

TREEAb AL
TR P Ak 3 62 869 1.23~1.26 0 ~63.80 0.73 (1.36) -2.121 <0.05
AT UR AL 3 1290 1.01 ~1.43 0~3.79 1.25 (1.54)

At 62998 123~1.26 0~ 63.80 0.73 (1.36)

87.72% ) 1T (2016—2020 4F4 1 3 M4 ni X
B AR 89.24% ) & il (T 2018 4F—2020
AEARAT, IAFREE 98.91% ) . T A T (2018—2020 4F- 5
XS, IBARF 99.46% ) 1L T4 (2015—2019 4F, ik xR
R 09420% ). BRVEA (2018 —2020 &4, KbRFR
98.91% ) Jidt48 (2016—2029 4ETA L4 24 R A, ik
bR 95% ) I T (2015—2018 4F 4 MR THIXK H,
IR 99.88% ) A K FH/K B bR A 45 45 712,
BRI AR L A B R ACEEARIAEGy X K PRIEA K
AbBE T BEK AR T A TOUR AL B (R A B 2
(P<0.05) A7 FERBRRIE BL , 7R Al IR 0I5 Yedp s I
T B . 3 — R BT A ke A K 5 W4 A B
HAREEME L,

2018—2022 4F) IR A4 AT b X AR FH 7K i R
1) 22 B KOV AE AN RIAR A5y 22 (8] I 2R 2 B0 B A 1) 5
s R RER R, SR AR X AT RE R T AR
TELAT R K AR B4 B T R 2 8% T A 38 ol
HBER A 1 R AR B AR HZK A R ER A AR 5 A 1y
FIME A IR T AR U Ky 2] T 3.47% (185/5 328) .Y T
0.79% (15/1 888) .HY i 0.70% (41/5 883).CZ Tii
0.65% (15/2 299) MZ T 0.47% (24/5 119) MM Tfi
0.23%(10/4 307) JY T 0.15%(5/3 244) .SG T 0.08%
(5/6 065).QY T 0.07% (3/4 338).ST T 0.07% (1/
1532) FS 17 0.06%(1/1 644 ), 8.7 #b X 2R F K Hh
1R £ 75 B /K-Sy, HUOE B AR HLIX T Bk = 5
A HE XA AR o (B AR E B A, B Z) i Anfitk



. 440 -

AR P27 2025 4557 52 4255 3] Modern Preventive Medicine, 2025, Vol. 52, NO. 3

S B BARMILK SR 51.37%(75/146), #BFR7K
FERL Y 2 HAR K EERL) 60.66%(185/305), 14 3
T3 Bz BIHTRER 15 Y iy o AH R Eh 2 B8 /K1 fie i
(63.80 mg/L) B A FEFR LK S BAE Z) 17 %MK A L
Ho R 7K AR IR, SR FHUTTE L g8 AR EE T2, K g
640 i /d, % 55 A0 3200 A, B3z & B ER S
PR KA ey, R AR TS K A S R,
B J 24 oA SEFE T ST B M T R . IR
BHIRER PTRE S 3 6 A H LU 2L ek i 21 25 A
MUAE R W B 2R A E , JL3E KA IR R R Eh & R
K NI 3 R D& 4 25 S SRR 2 LR GR A, PRI
B 7Rl X (GG 70 T AR R R K RS ik
175 Y [ R Ok T SO AH DGR T 2 D) e L Sl B 4K
Y55 G S UK IR B 58 36 KA PR T 25 %5 07 X i i
R YT Yt LR 2 1 F B A IROK e 4

BEAR AR AR T K H A R £ 2 R /KT
i 8 3 i R K, G LB DG )2, 76 AT AR K R
1, 81.31%(248/305 ) /K HEK IR T B /K, A HBEFRT
RHBIX 1 T 7K 32 B T SRR 15 YL, RS (e T
IKH R WL ARIE bR b2 TE Yl 2 — B T5 KA
A0 8 A O e R T 6 NP i I 3 L s L N v
SR IR i B 11 A 355 5 7K R AE LTS Y R K R
ARWFgE A, 43 K Y BR R R AR 5 HE B R
21.51% , % #5 K i 2 5 T Ak b 3 75 5, X 5 53
BEUOK Z B R KA 5 S300 R RLAL BT
ZUAb PR R A 1 KA 10.82%(33/305) ,
FUALFE T X AR ER W] BB HA — 2 I R BRAICR . /D
A v AR K 0 TR 5 2 B /KT 1 R AR 4 v =it
K, 3K 5 i R SR PR R S 0 AR B T A L
M B K R AR IEA O, A58 T A B AR K BE L 97.38%
(297/305) K5 F/NEIE R UK . R, B 5 A 4D
HUH A AR NI rh =K, SOk R R LA
FIT AR R Pk, DARRAIRAS BR SR i 2 55 K
Ko LEAh, SR AL FEAR L, JOURRE b B A KRR PR
R R EKOTE YA S M X AT R R B Ab
B BRI TP SRR AR, £ K e 2k
FIzs SR AT R AR 2 phos
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