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Ambient Severity Evaluation and Toxicity Effect of Organic Pollutants in Liuxihe Reservoir, China
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(State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023, China)
Abstract : The risk of water resources being contaminated by organic pollutants is of major concern. The Liuxihe reservoir is one of the most
important fresh water resources for Guangzhou City, supplying nearly 60% of the city’s fresh water demands. Identification and monitoring of
these pollutants in the Liuxihe reservoir is of critical importance in an attempt to protect ecological and human health. In this study, semi-
volatile organic compounds(SOVCs) in Liuxihe reservoir were determined by a gas chromatography method with mass spectrometric(GC-MS)
detection. Ambient severity due to exposure to these organic pollutants was evaluated with multimedia environmental goals(MEG ). MEG is
the environmental capacity of chemicals and limit values of emission which was calculated by environmental industry laboratory of United
States Environmental Protection Agency(EPA ). The environmental goals in the MEG, include air, water and soil, and each one is divided into
health goals and ecological objectives. Ambient severity( AS) is the ratio of the measured concentration of a compound with the corresponding
value of MEG, which is divided into health severity(ASI) and ecology severity (ASII). Higher values of AS mean pollutants cause more influ—
ence on water. The results indicated that total contents of 23 different SVOCs from water samples were 6.078 pg-L™" and 24.952 pg- L™, re-
spectively, and benzo(a) anthracene, dibutyl phthalate and 2, 4-nitrotoluene were the main SVOCs. The total ambient severity of both health
and ecology was less than 1, which indicated that water in Liuxihe reservoir was still safe to health and ecology. Routine physical and chemi-
cal analysis was not sufficient to make comprehensive evaluation of water quality, so the establishment of an effective test method to evaluate
the ecotoxicity of organic compounds in water was of importance to environmental monitoring. The potential toxicity of water samples on the

microalgae Scenedesmus obliquus was measured. Organic extracts from the samples were found to promote the growth of S. obliquus, which
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could increase the content of photosynthetic pigments, especially the content of the chlorophyll a and protein. Activities of superoxide dismu—

tase(SOD) and peroxidase(POD ) increased significantly with the content of organic pollutants, when compared with the control, which indi-

cated that POD and SOD activities in S. obliguus was sensitive to organic extracts from the water samples. This study contributes to research

on the toxicological effects of these pollutants in water and can provide references for the risk assessments on issues concerning SVOCs re—

search.

Keywords: Liuxihe reservoir; organic pollutants; ambient severity evaluation; toxicological effect

TR K EENL T AR DAL ZRAEER S M T
CBESETR AR RS HER T N T R 60% B9 AR
KRS M T A A TS YL IR A A X TR
WK EHOCR BTN AR TR 45, Bk
ISR T WK BT A B EE AT, Tk
YRR, TRRKIRZE 5 52 345 2815 YL I i ,
HA LTS Y IAN R I (a ) BE S5 0T 3 BN A2 M rh g
ST 63 (Bl Bom; B2 ERD , BRIy
RKA NIRRT RGP AR R 2 T2
FK BTARER BRI, Fe =V 2228 B 20 i H
P (MEG) AT R GEXT KA b A B 5 G ib A 7 F
B>, MEG J& 32 B 5 (EPA) Tl FREE 52 56 2 4
S AL W) AR PR B A B b B 5 e S HE T B Y PR
SEAE, FH A A 56 25 S OR8N ot
XAy MR HAR A S B bR FEAL G Sl vk B 5
ZALE Y H MEG {22 L RPFRIE 520 B2 (AS ), AS A
JI7 114 Ay i FE 52 00 18 ( AST) 1A= 25 B2 1 (ASITD, AS
(BB , KA SZ 15 e i 52 SRR . MEG 3FA 3R
UM K SRR 3 B IR B , A A4 = AR
AE(E Y R, 20l 3T 7 TR S P i PR bR
1B, TR PE 25 RS Qe 255 s i S It 1 48— ik
‘{E[Z*S]o

BRI AE AR S RGN NLE 3, HAER
ZAEVERI G A 7 T BRI R G S5 T RE , H
AR XK AR AR S R G- S e B
B, DR RS A I BT 7K PR S Y B AR s A
Y1, BHEMEE (Scenedesmus obliquus )P/ EHE L,
XF B SO RO, R SR 07 (0, ZERC I 18] Py T 7531 4k
SO AT Z A AT s i A, 2 — R
P BE R A

KA WIS e s A s An A 6 &
RSB IAAE R . X TR A T
&L EARADES R O R SR, RV Y 0
AEIG B ORI AR ) 0 RIS, 2 S PRI A 1) i A
a7 e BB (ANPGRS 7 |
A e IR S IS ) T LA R AN S B s I R

7R FAE IR B AR , IX SRR B Al i AR 2
TR A T BEZ — o A LTS 0 B i ek
ROV AT L AGE , ik Sy B 45 S R A TR At
PRI1,2,4- =50 AR IR — TR (DBP) A 4L
BAs KN A L BRI A K DS R K
B PEAS AL AT, (H BT R i K A R AR AT BIL
Yy G B TRl B A AT ST i MEG A
RYGE, GIA PR EE S, RS K 2R JR ok
PRPRIG 5t i 5 (R AN A A5 B HEA TP, O LARHAE
WREEAE R 2 ey, e aliE IR A LS R A
B AL (SOD) At S AL Pyl (POD ) A A 4545
WFFE IR KA DL G BER A RE PR
LIS Ay i — 25D Gt 8 T K A0 7Kk A A W ) s 2
07 e PRI KBS AN B2 (LR s

1 #REFE

1.1 BIYIHEESS T ER BT
111 KBRS R AL R KA ML) RE i

R K E A E /KR Ek B B I A R &
K P 3 A I L S (B & L T Atk vk
(1), K LRI T2 300 m AR™, AR #E 7
B K PE K T RRE , 2009 4F 9 H F Ui il 7K 22 A
T ARSI P #5.(23°46'59.6"N, 113°49'29.4"E ) J2 /K
J#EH 7K P2 £5.(23°45'14.3"N, 113°46'23.6"E )4 BSR4 3
AT B KFERAE 21 L 1L T AP
S3I53HT, 20 LARBCA MU G T tEilni . KAERT
b2 T KRR ) 7 (SL 392—2007 ), 23 Fi
TR R A PTG YL (SVOCs) AT 43 ik 4 2% Bl &
W7k (PAHs), 48K —HIRARZ (PAEs) . KR Y
(BTEXs) FHAt, 4 A0S W aT PR 7 —2, HARD
By 1 LUKAE#E 24 h )5, FH 045 pum JRZFIERET
U 22 SR Ak TR AR, T o T e e T Uk T TR RN
LR LR AN A B e ) NG AL (I AL 5708 10 mL
AT 10 mL 4K ) AR C18 B AH AL HURE , fefe ik
UM TR TR G eV M, ZKAE 900 HH S B 4
254 10 mL-min™; YR BRI I JC/K B el 1



758

R Sy et Y 5 2 EF 4

i, Tk e 28 K e i EIRBUN 2~3 mL, SR 5 #%
BMERWHLE, MO IR BRI F B,
EATEWRE I IRAEAE L mL, T 4 °C UKFRT
#H . KR SVOCs & iR AR A (GC-MS )ik
R, H A SR €833 254 < Aglient 7890-5975C
SUBTIR A s DB-5MS {8,541 (325 °C,30 mx250 wmx
0.25 pm), HSEERIEFE SRR & 1 pL, FHEFRE T
HHIRIRE 60 °C, L 6 C-min™ FHEF 310 °C, fF
5 min, A3, PRI 280 C, M 4mLkii B 280 °C, i
1 mLemin™ . ¥R AR SRR R 5 4
TN 45.0~550.0, S5 ISR 65%~
120% , K BR 4 0.01~0.05 pg- 17",

KRS F A FEFIE R, 3B A SR
S B A 4 AR BEARFRAT 43 HIAH S T 5K
FEUREE R 1CRIS LR i KA ) 5.10.20 %, LA
01 355 ) SR A1 I VR Tl K Ry Sk K A4 ML) 1)
AR BRI 28 20 LKAERRE 24 h )5,
TR F PR BT, e Al AL AR BRI XAD-2 A4 i
(Sigma )JE7425F 2.0 emx30 em BEESEFE N, 2645
J& 25 em, A RR LA AR, KFEE I XAD-2
NG B A & 4, i A 30~40 mL-min™, &S HEG
IG5 AU R DT AT S R B R G, R
50 CR s R+, f5cJa FH — FH ZL AR (DMSO ) 22 %5
% 2.0 mL,-18 CHROGIRAER
1.1.2 HsEssm

AR SR N AR 2 M B2 (AST) A S AR5 i)
J& (ASTD) I Bp 5 R T K 28 K B4 T REA , HAA
PR 3R 0225 Sk 2]

1.2 KERBENPHSERRE
1.2.1 SRR

FHAEMEEE (S. obliquus ) F H FERF22 e K A= A Wi
FEFTIR K BESSBEFN % (FACHB ) #2it | SE 557 JL 5055
FPREEFE, RISV 4 U AL B, 43 BIA S T
JEKBERERY 1,510, 20 5, BN EE 3 A F4T, IF
WS FIXTREAL . 4P OD (R 0.1 2247, B 5RIRE N
(25+1)°C Y5 K 80~90 mol -m=2-s7, S/ JE 1] Ay
12 W12 h, HEERE5E 6 do B H e B4 sh 3 BEHL B e
B, DAl SR 25
1.2.2 fEARKADES AR S EE

A 2ok 0t R HSORR R R A A A A0 I O Do fEL
1 AR S WO CIE Z R G 2R

y=(191.92x-0.954 5)x10°
Ay g, 4> - mL A SC R EL RP=0.999,

RS 6 d J5 BGE B #3000 remin™ Z.0 15
min, 3 F3F , BEESAE FIA 80% N EHE B2 , A
ARTRCE 24 h JE B, A3 RN E 43R a(Chla) |
4% 2 b(Chlb) FIZEEAE N2 (Car) E &,

1.2.3 il il 28 S it 1 P D0

B 120 mL F 3500 remin™ B0 15 min, 3 |
W, DUTERETR B TR A P S , 0.5 mL SRR 2% ol
W (PBS) (pH7.0) W AERE RS, EE R 4 IR, B IFES
Z 2mL,F 12000 remin" 4 °C &.0> 20 min, B 3
A TS 530, SOD i M 5 SR FH e NEERS S AL
POD JEPES A A AR B L
1.3 EES R

PG EdE ] Excel @28, 28 SPSS17.0 GEit4 %8
BIGE R HATIETTE, L2 R MEANs+S.D &
IR, B )T R One—Way AVONA ¥ 5 , P<0.05 R
ERDE,

2 HBRENH

2.1 SVOCs Mz 8

f 2 1Al 0L, P /K T K b (P1) K R34k
(P2) JKfArr 23 i SVOCs i 43518 6.078 pg L™
F124.952 wg- L7, Fork R 05 5 PAEs, 5 &F &
EPTAFEE RS, Kt 2 = 2 PAHSs Fll BETXs,
WANE A IEZ T PAHs FIHRE , T K4
IR PAHSs 55 8 i F V5 YT 2UAI P4 Y E ) 2 (H
ARG 7EP U YT SR ] AT R 3 EE AT K A
T o MR M K PR BT i A v (GB 3838—2002),
2, A-TRESEF ORISR R — T BRI E bR, Fh,
KAV 2R 7K — H R AR HERREL 3T 8 5. BRIt
A i I () BRI (b) 28 Bt T A B L
## 72 (HSDB, Hazardous Substances Data Bank ) 9738
EPA 545 M il 2 AR b . 45 SRR IR IR ]
IKE R E 2525 SVOCs fi5 gy, 5 AR E .
{E LAY YR BT EA T 22 s 51 R BORS 1 1 BT
PMBETR AP IR K K I AR B

22 MEG BAG TS, IR HyL kb
TRARFNIIAE K AA T SVOCs ()l 3 52 i 3 Fh A= 25 5%
Wil BE /N 1O 1), FeBH X a BRI AR 285 1 i 2e 4
Horh PAHSs [1#)8 AS 3978 107 B g, K9t (a) B3
M 5 PAHs 4 AS 9 90% LA I, & T-Hith PAHSs;
RAYI 2,4 TR H R (g B RS I BEAE 107 B0
G, R R LR R ) s PAEs Yo A 255 M i
FFEMR IR A, LV B d e R AR 2R — R — TR,



AR K P SR PR SR ST E S AT BTG Sy 759

A HLAE P1 AT P2 ZKAA H ) 5 s e 88 o7 gt e
S BT 20 B0 9k 47.82% F1 85.53% , A= A5 54
JEE X B AR A R B Y BT R R 43 5 ol 87.57% FI
97.60% , & IBE 0 B S R o, v 5 RS EE A
2.2 LA R KRR

FEFP G B H g I e A K, AR R i 2R
BT IS o 2550 s 4% b 2H 240 it 25 J3E 40 s v 1 %oF
R, I i A A T 32 BR TRV RR B (R e itk . 25
6 d B, P2 s 5 fis 2l e 20 i 28 B iR B e A, A EEx
HESEIN T 8.91%, B KEFRIT R AEL , £5 SEB0 20 K
HBLAE A BG40 i 235 B ) 1 K B R axX ]
B H TR AR K AR A LS o 2= AR T 5
(UGN PR A ST U G
23 IEBRESENFM

Bl 2 B R AN R KRR e A Ry
HAE . AR B KA AR BE R P A5 Chla Chlb Al

Car T 5 XA LI G R EE R (P>0.05),P2
SO 3 A AR SEYEETHE, i Chla BE
ok, H 20 5 KAEAN PR Fb 2S 6 BB TN T 34.64%
(P<0.001), H. Chla/Chlb f FAE t AR T8 5 6] B P2
F5.10 20 fRk AR SR B E ST PL 4L,
Chla 7 584351 Hb P AH N e B2 2l 3810 1 26.75%
26.53% 1 36.88% . 44N, P SUAN Al B AR FHK
FEXTCsE 40 HL G5 (B 35 BUOC S52 ), P2 s VR 47
IKFER] AR BB A (O R A (P<0.05) , Hirp 45 Fil
HeA Pz 2 i KN Chla,3 FiGE&EAERN
AR RHIEA 5,
24 AR EEASENFME

AN [FIZRAE A 30 A A A B P i 1k 2 1 it DL
3o 575 PN REAH EU AN [ B /KRR A B2 2 1 7 58
MR T, 255 835, WAL FRA & vk FERR B 2 [A]
BHBEES . SEEGEDMLP24> Pl 4)AN

® 1 RBEMKEFFELERIIERIRERIMER0E

Table 1 Concentrations and ambient severity of semi—volatile organic compounds in Liuxihe reservoir
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Figure 1 Growth curves of S. obliquus treated with different concentrations of Liuxihe reservoir water samples( A :site P1;B:site P2)
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Figure 2 Effects of Liuxihe reservoir samples on photosynthetic pigment content of S. obliquus
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