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Ecdloglcal Rlsk Assessment of Tetracycl;ne Antlblotlcs in Livestock Manure and

Vegetable Sonl of Chongqing

PENG Qiu, WANG Wei-zhong, XU Wei-hong "
(College of Resources and Environmental Sciences, Southwest University, Chongging 400715, China)

Abstract; The residue of new organic pollutant antibiotics in the environment and their risks to the ecological environment have become
important research issues at home and abroad. China is the largest country of antibiotic production and antibiotic use. Tetracycline
antibiotics (TCs) have been used in large quantities, and they also have the highest residue in animal manure. Tetracycline antibiotics
in animal manure are easily accumulated in the soil, and disturb the soil microbial community; furthermore, they are absorbed by crops
and remain in agricultural products, thereby threatening human health and ecological security. At present, the pollution of antibiotics
in animal manure and soil of southwest China has not been reported. An investigation and analysis were conducted to evaluate the
environmental ecological risks of three agricultural tetracycline antibiotics [ oxytetracycline ( OTC), tetracycline ( TC), and
chlortetracycline (CTC) ] in livestock manure of large farms and soil of main vegetable base in chongqing. The results showed that the

average contents of OTC, TC, CTC, and TCs ( Z TCs ) in pig and chicken manure in 2014 was 13. 05, 91. 81, 62.48, 167.34

mg-kg™', and 4.25, 4.60, 28.55, 37.40 mg-kg ™", respectively. The average contents of OTC,TC,CTC, and Z TCs in pig and

chicken manure in 2019 were 3.39, 4.82,5.92, 15.95 mg-kg™", and 1. 10, 1.35,4.22, 5. 16 mg-kg ™", respectively. The content
of TCs in livestock and poultry manure of Chongqing in 2019 decreased significantly as compared to that in 2014. The ecological risk of
TCs in chicken manure was lower than that in pig manure, and the ecological risk of TCs in livestock manure in 2019 was significantly
lower than that in 2014. Moreover, the risk quotient was in the order of CTC > OTC > TC. The average contents of OTC,TC,CTC, and

Z TCs in the soil of the main vegetable bases and surrounding areas in Chongqing were 18.92, 39. 10, 21. 80, and 79. 81 pg-kg ™',

respectively. The content of TCs was in the order of vegetable field near the farm > pollution-free vegetable base > common vegetable

field. In the vegetable field near the farm, the content of TCs in open vegetable field was generally higher than that in greenhouse field.

i BHEA: 2020-03-23; 1&iT HHJ . 2020-04-05
BB AL 7 F AR R A LI (CARS-23) 5 [H KR 481 R H (2007BAD87BI0) 5 ¥ 5 & i B & iR Wi H
(2018YFD0201200)
YEEBIAY . 2RK(1996 ~ ) , 5 BEAFTE AL, EEMF 57 FoNHE Y E SR S5 S  E-mail 1970273474 @ qq. com
w WEVEH , E-mail : xuwei_hong@ 163. com
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In contrast, in the pollution-free vegetable base, the content of TCs in the greenhouse field was higher than that in the pen field. The

ecological risk quotients (HQ values) of TCs in the vegetable field were lower than 1 under various planting modes. The HQ values of

the three TCs were in the order of CTC > OTC > TC. The content of Z TCs in soil was in the order of leaves > melons > solanoids >

legumes. The difference in contents of soil TCs was found in different vegetable fields with different vegetable types, and it may be

related to the different vegetable cultivation patterns, type, and amount of livestock manure.

Key words: livestock manure ; vegetable soil; vegetables; tetracycline antibiotics (TCs) ; ecological risk quotient
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FXT AR ECs, 18 (W3R 2) 1 A IFAG A5
e ZAE AT LLSCHR [ 23 ] R A 5 @ RUAE R 7 + 0
AR E U R, W Jin PR Zhang 55
SR FHCA 226 R SR AR B9 ) EC, {ELAFE 2 X
B DAk A A .
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PNEC,, =PNEC, ., xK,
= (ECy,/AF) xK, (4)
3 FVER 447 5 , AT AT 56 5 R
D P 5 LB 8 B
VTV S R T, AT S 2t A

W25 VLS I D U A M O 1 U
(B LS Ty HEE I EC (65 K A8
b LABRSRIY EC, (EAE AP AR A F TS L
HEAE S B AR BN s A K L™ i B2 IR, (EL Pl T
SR EC, AR , P2 A R A BT 3R AR XS

F2 MIRELEER(TCs) EERESE

Table 2 Ecological risk parameters for tetracycline antibiotics (' TCs)

ECs PN T

PNEC, .., PNEC,

k&Y LY/Ei \ K, SCibik
" /ngL! (AF) /ng L ! /ng-kg™!
0TC - 207 1000 0.21 1093.1 226.3 [20]
TC . 90 1000 0.09 6309.6 567.9 [21]
( Cyanobacteria )
CTC 50 1000 0.05 4570.9 228.6 [22]
0TC 50 000 1000 50.0
TC +HeEY 270 000 1 000 270.0 [23,26]
CTC 53000 1000 53.0
0TC . 32726 1000 327.0
TC KITR 84 832 1000 848.0 [24,25]
( Brassica chinensis L. ) ’ —_—

CTC 16 083 1 000 3

161.0

1.4  FEIEHIESEdE a3 ‘
K ArcGIS 10. 3. 1 2281 SR KE 5540 i s |8
K H SPSS23. 0 X Kt AT 48 1T H

2 HR58H | v

2. 12, MBI et s winafieffr
3 A R AR S A
TFFAE B th AR G 3 R, 2014 4RAERT IR 450

PRIT LV e SR 12 sy s S e s

o 18 10090, FUCR CTC I OTC, 154 36075
FERE G 1 K R 5y 5K 85.7%, 85.7%
91.7%, 58. 3%, i ARKE H % (3 F TCs Kt Z11)F
PIE) J56(90.5% ) > X535 (83.3% ). & &k
A ,OTC TC Fl CTC FEME 2 W e A& oMK T4
PR (ND) ~1.04 mg-kg™ ", B {E 2050 53. 71,
427.39 F1 493.26 mg-kg™", FHE 35 K 13,1,
91.8 f62.5 mg-kg ™' ; FEAGFE A ERAR S = AR T
KR (ND) ~0. 12 mg-kg ™", FemE 94 23.0,
23.0 F1163.8 mg-kg ™', PN 4.3 4.6 F128.6
mg-kg 'y M TCs M FREEWHE N 167.3
mg-kg™, W F K TCs B R FWMEA 37.4
mg-kg ™' RN I 4.5 15, R B RS KL S
K H TERILX W — KB 525, 0TC, TC Al CTC
FR ¥4y 93k 10. 92, 313.39 Fl 493.26 mg-kg ™',
B B IR RE AR K R X — R RIS ) (A2
W20 1 H) KA G EE OTC, TC 1 CTC
BREA ST ND | 0. 68 mg-kg ™' Fll ND. EfAKF,
3 B TCs W75 YRR BERE 2 > X8 3% JE 3P TC > CTC
> 0TC, ¥ CTC > TC > OTC.

2019 4FIriE A 1 31 0 4% ZEAE 5L A 24 07 X8 3%

.r‘ |

FEMR TCs B fetl 42,2014 4EE A TR, 45 51
82. 89 F1177/8g, Horkt OC (K% H1 AP J5783. 9%
F1179. 2%, TC 1y Farth R 5351 % 83. 99 I 8373,
CTC fif: 1 225550 80,69 Fil 70. 8%, % FS I A 3
S AL B0 A R T T X5 2. 0B e
TCs 7 4945 2014 A7 R B2 0 e L IL PR g 3o
f) OTC,TCLCTC Al iTcs L4 9 T 3649
4.82,5.92 11 15.95 mg-kg ™", fe/IME K F K
B, 5 KA 4> 91k 11,59, 53,14, 23.06 F1 71.9
mg-kg '3 AFEHAY OTC, TC, CTC A1 D' TCs ¥
43504 1,10, 1.35, 4.22 F15.16 mg-kg ™", /s
EIE T R, e R 250 9. 17, 11,21, 5.90
F118. 11 mg-kg™'. 3 A TCs AYT5 YL BE RG2S > X8
#%,CTC > TC > OTC.

2019 AEREFEFNGFE P IR E R R i
Bk iy 2 485 2014 AF A K B2 LR B % 25
OTC . TC,CTC 1 > TCs & &5 3 AR T 74%.
94. 75 #190. 5% .

2.2 FERHLIX EH B TCs KUK IEAL

THAAS B 15 2€ XS FE b TCs 19 PNECs {E 1
HQ {EFI A 4. FEFT AT 19 3 & 25 AE o, 2014
AEREFRESL TP OTC  TC A1 CTC T 0 PR 55 1k B 43
Ik 97,15, 683.45 1 465. 11 wg-kg ™', M FEHE
ih 3 B TCs W EE2r % 4 21,14, 22.89 Fil 142,04
pe-kg T E] T 2019 AR R 3 AR & 4 R A 2
7.86, 14. 13 F119. 84 wg-kg ™", W 2EHRE 5 23 ] ARG
F]76.40, 5.04 F14.00 wg-kg ™", EAK FFEFE TCs
) PNECs /3= T X523,

FRAE HQ B R /NAT LUK XU 2250504 3 2K,
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Table 3 Tetracyclines residues in swine and chicken manure

VES X438
KRG TCs FEAKL 1 i 5 T THMHE B AL i T THIE
/A~ /% /mg-kg'] /mg-kg_I /A~ /% /mg-kg_] /mg'kg_l
0TC 14 85.7 ND ~53.7 13.1 12 58.3 ND ~23.0 4.3
014 TC 14 100.0 1.04 ~427.4 91.8 12 100.0 0.12~23.0 4.6
CTC 14 85.7 ND ~493.3 62.5 12 91.7 ND ~163.8 28.6
> TCs 14 90. 5 1.04 ~817.6 167.3 12 83.3 0.22 ~168.6 37.4
0TC 31 83.9 ND~11.6 3.4 24 79.2 ND ~9.2 1.1
5019 TC 31 83.9 ND ~53. 1 4.8 24 83.3 ND ~11.2 1.4
CTC 31 80.6 ND ~23. 1 5.9 24 70. 8 ND ~5.9 4.2
> TCs 31 82.8 ND~71.9 16.0 24 77.8 0.11~18.1 5.2
1)ND FoRAHH 0 TP EIH
R4 BB IEAR TCs PR ITMG
Table 4 Risk assessment of TCs in pig manure and chicken manure
g PNECs HQ {8 —
RBEAEY EOEES TCs P2 . —— e
- - /mg-kg ! A THHE ROE o
OTC 0. 097 1.943 0.429 0:297 |
LEES TC 0.683 2.531 _4 1.204 710,806
014 CTC = 0.465 8.776 | 2,035 Qsi‘g;;. =
oTC - 0.021 0.4231 10,093 C 00065 S
GEES f [% o003 0.085 0. 040 olog?” &
Lot | NS 0s142 2. 680 L0621 0. 882+,
N 01C. 7 470,008 04156 04034 0.024 |
| s | TS A 0014 0.051 0,024 #0016~
o § gre, o 70.020 0'380% ) 0.088 0.125 %
- orcy 0. 006 0. 129 0. 028 0.020
X% T, /[ 0.005 0.019 0. 009 0. 006
f GIC ‘ 0. 004 0.077 0.018 0. 025
o T " ’ "
BPHQ 1 J& TR MK, 1=HQ >0.1 J& Frh ) 2.3 FHRIMEIX SR M L 4Erh TCs % RERHIE

B, HO <0, 1 J TR 270 LA 20 71 o B B Al e
AW S 2 AR S KU BT, 2014 AFERE R
OTC ' TC 1l CTC F) =5 KUK He 51143331 R 50% ., 43% Al
43 %, HH A AU EL A7 53500 21% ., 43% FiT 36%, ik X
W FL BB 43501 A 29% . 14% Fl 21% 5 W43 OTC TC
FCTC A v KRS G431 431 A 25% ., O i1 509%, H 4%
IR L A9 43 590K 17 %, 33% F1 36% , A% XU 1 L 451)
435K 58% . 83% H117% ; 2019 4E¥E % OTC | TC
AT CTC A AU EL 1R 0, 0 Fll 7%, 45 XS B4 L
W53 59N 53%. 13% F1 70%, % KUK E 1] 53 51 Ay
47%. 87% 1 23% ; ¥%3&H OTC ' TC F1 CTC A5 K
B L1349k O, v 2 JRURSS: 18 B 81 43 501 A 50% ., 49% F1
29%, AR 1 L 1 535310 R 50% . 96% A1 71% . T
WA BT TCs ()4 9 35 Pk T sk, Houk ol - 3E 6l
G/ BONEES ¥N O WD b e S il
HOQ E43 5900 N > HIERUEY > KA, 254
LbAs WG TCs AR 48 KRS B0 28 241K, 2019 48
FEIME PRI TCs A KPBHL 2014 - FMEFEREAR,
ANETAE 2 B SR A, KU EL . CTC > OTC > TC.

TP X H 3 TCs ) 25 E R AR W3 5.
TEJEHA Y 104 B3 A 3 H OTC, TC, CTC
> TCs B & B350 18.92 39. 10, 21. 80 Al
79. 81 pg-kg ' AR ZEAI A H 1, TCs 75 5 R B
b FRFEAMHIT S > oA FG S > Bl H
FEFRFA BT 3 T 58 M TCs & 8 TR
BT, TTE TSN E B S S, TCs £ f 3 38 2 90 K oM
> e, ML M TCs &8 R M AR,

Fi R[] 288 1) SR 4] 28 FH A2 A s 3 Ay 245 51
W 6 IR, AR PE A p ik 3820 s A R AR
HS HE 20 ARIX 6 Fhigi i, AR AL 45
Tt B T RR S 4 R R, IR R G 24
JICRA IR 25 &IV 3 73X 6 Fhighi =%, &
KR RAULE 1 A 4 B3R H LA TCs
T, OTC & i R > TR =Pk =~
RIS TC & & 338 > K > 2k > 52k,
CTC Fat . M3 > N = iR > 28 TCs B
ISR > I S iR > T2 RS [F] 2R AR
SIS TCs WS T 25 55, ] B BROR [ % S 1 e
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Table 5 Residues of Tetracyclines in soil
, s y LAY LRI E P48 . MEHE
TesM%  RmEW  bgrR M GBI FEE e mmwe P
/1 /ng-kg /ng-kg /ng-kg
] . 16 0.98 ~55.1 18.9 19.1 100.0
T L
# i 27 0~121.2 19.8 25.6 92.6
OTC TN K 19 1.69~39.7 17.0 9.8 100.0 1.9
L 23 0.74 ~23.5 8.7 6.1 100.0
W MHH 9 0~22.2 4.2 7.2 44.4
i 10 0~6.0 2.9 2.3 80.0
. 16 0~109.2 39.1 34.2 9.1
wmghE 0
i 27 0~507.2 49.3 9. 1 96. 4
TC TN MHH 19 0.89 ~68.6 25.7 15.5 100.0 9.1
# i 23 0.69 ~54.6 17.9 14.3 100.0
e KA 9 0~29.3 12.7 10.0 77.8
b 10 17.36 ~17.4 3.7 5.6 80.0
. 1 2.39 ~64. 21. 18. 100.
SR K 6 39 ~64.3 8 8.8 00.0
= 27 0.98 ~160.3 34.9 33.4 100.0
CIC TN S K 19 1.68 ~62.1 23.5 14.3 100.0 273
b 23 0~55.2 14.9 13-3 82.6 ""_,.
Y PN 9 0~25.5 7.6 9.0 77.8 =/ ¢
M3 S - N s
5] 10 0~45.5 8.1 © 13.8 70.0
i . 16 147 24.05 ~170.1 79.8 | 49. 1), 100.0 ;o
kg o0 v ¢ N r 4
b 27 9.24 ~677.7 104.0/ f 127.7 100.0 o ' &
1 14.26 ~130. 4 . #705. 100. |
S 1es /A I K 9 6 ~130. 66.7 1253 00.0 o) 7573
I L f 23 7 826~97.0 41/4 o282 100.0 =
(. i ro 68.0 24, ‘1205 A4 77.8
Mg W i) €y &
e # i m["’ 1 39 ~49.2 14.8,-- 15" 100.0 —
I F = 4 @
. / - f |‘ el o
- iEﬁ Wﬂﬁ"fﬁﬁ%?&n[iiﬁqq TCs &%F& o
f = Table é Residue of TCs in soil‘of different vegetable classes
AN RS T Tl R il o]
Tk Firsk ST g /P LEE L L o) .
?Swji, PR VOB ug:kg.:i-“f/! /pgkg ™! /pg-kg ™! /% /pgkg ™!
‘ LSS 34 ND ~53.1 12.2 13.8 91.2
L S g ~
ol }Jﬂ%jc 33 ND ~55.2 11.9 14.3 84.8 3.7
JRZE 24 ND ~121.2 18.6 24.0 95.8
TES 13 0.97 ~55.1 13.0 15.2 100.0
I3k 34 ND ~507.2 43.0 86.6 9.1
e Sl -
e }Jﬂ%x 33 ND ~125.5 22.1 25.9 93.9 28,9
JE 24 0.98 ~68.6 26.1 19.2 100.0
TES 13 ND ~59.6 14.7 16.9 84.6
I3k 34 ND ~160.3 22.2 29.0 88.2
e Sl -
oTe }Jﬂ%x 33 ND ~80. 1 20.07 20.3 93.9 -
JRE 24 ND ~77.6 23.1 21.4 91.7
e 13 ND ~45.5 20.0 12.9 92.3
3k 34 ND ~677.7 77.4 114.1 97.1
- UIE =S 33 ND ~205.4 54.1 45.0 97.0 4.1
2. TCs JRZE 24 ND ~254.5 67.8 55.3 100.0 '
GES 13 ND ~ 106. 1 47.7 31.1 100.0
NEFDE Kt e A C AR b RS 30 3E HH AIG, FE b oA B S i & Fh TC

2.4 TEPCOHBIXSEH HEP TCs KU ITAL

HRAE A (1) IR RIRFEERSEH TCs (2
SR (HQ) 4Nk 7 Fin. Ak 1B, 4 K Fp ki
T HQ ¥ <1, Hh CTC > 0TC > TC. Hirp OTC |
TC F1 CTC # HQ ¥ LA 375 37 it I i) 25 b ol A A =
e, FLR O FR5E S BT A KA, T8 i S 3

(1) HQ FMILF 0. 1; 3 3¢ FHAE KA AR LR TC
1) HQ S A T~ 19 CTC 1 HQ ¥ >0. 1 1
<1, HEBHKTo. 1.

AN ER SR A 32 H -3 TCs 1Y HQ {H a3k 8
Fis. 42555353 TCs 19 HQ {20 A7 135 1

F5.



4764 7 A~ - 41 %
®7 ABEEBFH TCs £BXEE
Table 7 Hazard quotient values of TCs for different types of vegetable fields
HQ 16
TCs Rk PR AP Y] — — —
T - AN Y PNEES
Bt i 0. 084 +0. 084 0.378 +0. 382 0.058 +0. 058
K ToAEHeH, 0. 075 +0. 043 0.34 £0. 195 0. 052 +0. 030
OTC ELSTEAN 0.021 £0.033 0.094 +0. 151 0.014 £0. 023
FRI R 0.087 0. 113 0.395 +0.512 0.06 +0. 078
T ToN 0.038 +0. 027 0.173 £0. 122 0.026 +0.019
-3 % H 0.013 £0.010 0. 059 0. 045 0. 009 +0. 007
FREH K 0. 069 =0. 060 0. 145 +0. 127 0. 046 +0. 040
K ToAEHeH 0. 045 +0. 027 0. 095 +0. 058 0.03 £0.018
C H3E S H 0.025 £0.017 0.053 +0. 035 0.017 +0. 011
FRIA 0.087 +0. 169 0. 183 +0. 356 0.058 0. 113
T ToONFHe 0.032 +0. 025 0. 066 +0. 053 0.021 +0.017
3 2 0.007 £0. 010 0.014 =0. 021 0. 004 +0. 007
Bt i 0. 095 +0. 082 0.411 +0. 354 0.135 £0. 117
KAl TAFERM 0. 103 +0. 062 0. 443 +0.269 0. 146 =0. 089
CTC FimEm 0.037 +0. 040 0. 162 +0. 171 0.053.+0. 0561
‘ " IP
Ei2ie] gl 0.153 =0. 146 0. 659 =0. 631 0. 217% (¢ 208
T TN ER 0. 065 =0. 058 1 0.28 +0. 250 0.092 #0. 082
e 0.036 +0.060 | 0. 153'% 0. 260 0.05+ 04086 '
J | 1 r"' ‘ 3
| RS MIETEXHKRE LR TCs EFAR ) o~ &
Table 8 Hazard guotient valies of TCs in different végetable fieldd ¥ ry
FE.YW ¢ ﬁQ {i" a F
wises A | s ik ¥ e — e - =
L = | ) - = F .ﬂr i — Eéﬁilil . i%fﬁ%é‘i% j(E/T\ 2
ALl OTC f 0:054 £0. 061 710,245 £ 0. 276 0.037 20042 * o
MR 3 TC S0 J0.076/+0. 153 40,159 +0. 321 0.051 +0. 102 7
cre| ! 10.097,£04127 0. 418 £0. 548 0. 138 £0. 180
7y V| ?
| ¥ 5 N 0OTC ; 4 1_0:053:#0. 063 0.238 +0. 287 0.036 +0. 044
i d -
 BERIE TC d #0039 +0. 046 0. 082 +0. 096 0. 026 +0. 030
CTC 0. 088 +0. 089 0.379 £0. 383 0.125 0. 126
OTC 0.082 +0. 106 0.373 +0. 481 0.057 £0.074
JRZE TC 0. 046 0. 034 0.097 +0. 071 0.031 £0. 023
CTC 0. 101 +0. 094 0. 435 +0. 404 0. 143 £0. 133
OTC 0.057 0. 067 0.259 £0. 305 0.04 0. 047
TES TC 0. 026 =0. 030 0. 055 +0. 063 0.017 £0. 020
CTC 0. 088 +0. 056 0.378 £0.243 0. 124 +0. 080
3 i FESR N CTC B34 (8 f . ok Ao ) X K
WIie

T KRBTGS 58 2 B K, B 2K i, piA:
R AT AR, I XS i T AL T A, XS 3% rh AR
R, B2 D) o 2808 78 - AT = i v
R EARKREAMERE T B RMEEN T,
2014 4FF1 2019 4F 35 2810 TCs A= 25 KU 34 0 T 39
Z&. A AT AR SRR B SR 3 fE X AR 5 ok AR h il T
HudiA R, MU R A: F il AR X R
AT B HRSRAE B[] B O, $ R R T KA
TR A 8 S 58 0 HE R ) oA 28 b 3 Jir s Sk i 4t
A RVEAE TS YR N BT IZ 0 DG . AR A A & PR, B
2014 AEREZERRSL P TC BB e o, Hody 3 2%

DX (AR 7 & 2 RS Rt R U A R A R
W CTC M & T A 2 PR 2. SOk E, 3
Fp A= R A 3R 338 i, [a]— AN i v 2208 T L)
ARG ) 2 ~ 3 Fh PR P &, A BIFs A
FRREK TR EEHE D mg-kg ™' A H
XA ZERERY TCs R RN B RN E R X 52
FRI IR IR A B R & B R 25 dr, B
s I 445 24 HsF [ 2 55 DR 24 5

iz HE R B R A e ) 5 S B RS IR 114 - 49
hHE R SR 0.1 mg-kg  HE SE AR 2 ~
3, BAWLINGZE A 20 FE A L
AR A SR e 75 ¢ L (VB3 #2 60% & K it
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) CHAEPUE B A RS EAE 7.5 mg-kg ™ L |
B, YA WL A R P A E st s A
B 4. NI KL IX B & 356 KA HLIE 1
ELERFE ,OTC TC F1 CTC 5% B3 i X A ik & 26 1)
FEFERG ZERE S L1 5350 50% ., 85. 7%, 42.9%
M125%. 16.7%. 58. 3% . {5 2EFH HIAHE, OTC . TC
FI CTC 5% BA 728 25 A 28 1 XU R 8L HQ “F 31
B TS H OTC A1 TC A9 HQ EART 1 45, HAH
T 2R EE T OTC  TC A1 CTC Ay = XU L
18 50% ., 43%. 43% F125%., 0, 50% . Li %73
AR =HWEGEEE S OTC TC F1 CTC #Y HQ
AL A 15,75, 1.40 F17. 60, AH H AL &, 3 PO
XA A SR HQ (2L T &R =4, {H TC A0
CTC W& TR =4,
BEBEAVUACE b e F R R E R
FURRE g A 3t + 3 b A= R p9 BB LA
g, WHH 8 2 1 e RIS R T R
T IR Sk o 1 TR R S —
M. B 2N 8 Fe (i ) LB P R R — R 2

SRR R A B U S, WA 0 S B

SN B 36 i A P A YR B
i o TS MR 7 300 R TER S TNRLE

HISEEL R D 5267 TCs & REBHE T 5 12
(i PECS {1, BLIR 5 SR AERE RS AR A Pk .

TR IR SR PPt e A i
2 5. RS ) OB & B, S b M A

ST B AR M. ABFE % SR 3 OTC 5 i
FANF o R > G2 =~ 328 =~ iR 2l £+
HETC S R/NIT Jy o 326 > IR > iR >
283k 1 CTC & /MUy - 326 > TR
Fe =~ > T2 SR - TCs B F i K/
h SRS > T S RS > TS, U R AR AN [R]
RE RN b R &AM, X0l aE 5 AR
Fh 20 25 P AR 22 WO AR e ATt P H 1Y) 7 & il
2 Kt FH 1 A K.

PO X A [ 3 rp OTC \TC Fl CTC 1) HQ {4
] <1, Hrd OTC TC F1 CTC B HQ (B3 LL 5 37 [t
T 1 8 R AR AR X B e, R Oy S 37 B 3 1 A
B, O 35 I S i il - S FH A 3RAIC, e e
FEEFEFEH A D TCs i HQ MK T 0. 1; @321
FERMFP AL TC B HQ 2 P A R AR AR 28 T
CTC U HQ fE M 0.1 <HQ <1, HEWMET 0.1. %
SRS Li P A IRGE ML 45 2 Rk O U LA
CTC > OTC > TC. H:+ OTC , TC #1 CTC A9 HQ LAFE
B 375 BT 1 8 A RS X e v, RO 3R B 3 B S
(R RIS, JE 7 5 S 2 b R 530 S FH A,

FRIGAN E B SR M A Bl TCs 19 HQ BT 0.1, %
T 3 FAE KA 20 R TC A HQ K 15 o ol A A5
AFCTCHHQE N O0.1 <HQ <1, KT
0.1.

F IR A A 3ok B BEALE EU A 1
BHEIMEAYUIEAIR | T 5 DL R R AE Y ¥ AF A3
RS, M ABEAS AL & A HLAERN2E DL K it FH
)5 TCs 58 B8 Z (B A B2 G &R R, DRI Sk - 42 il
HEA T U R 2B R DR A R PR U R
ik Rk iR

4 Hig

(1)2014 498 A B9 B R T & & 28 b 34351

TCs & B RS 4. 47 £5.2019 4EF B FE 1Y

TCs A= AUKAE 2014 4F K BEFEAR, TCs SR 1

LLCTC > OTC-> TC, M3 i) TCs A 25 W HIE T

e, - = s

J i —

(Z)Eﬂifgﬁ,%%iﬂ&%iﬂﬁ%ﬁﬂi?fg TC >

CTC > OTC, AR A S v TCs it R I 5

B HHE ST > AR ARSEREHY > 2 11 i 7%

SHLSAMEE I ST | S TCs & 5 T AL

N SN . = -

TETCN T B RAEH TCs 55 2 35 % B Ry KM > 8%

N 3 s Al = P

Hh 53 5 R TCs 7% i R A AR £

(3) MRS i S p) 13 OTC 2 iR/

Ry I > 52K = B~ 2K 0 TC ARt

FNBIF M > T > TR > T2 + 3

CTC F58 K/NIUF Hy - 322 > I =i 2R K > T

285 HE TCs B R/NIT R . 382 > TS > i

RE >R

SH LK.
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