IR -

Inspection and Test

&%

China Pharmaceuticals

202644 A 5 H 23555 7
Vol. 35,No. 7, April 5,2026

th[E 4y 252 . R932;R284.6; R286.0 XHEkFRERD: A
d0i:10.3969 / j.issn.1006 — 4931.2026.07.015

— | — A *
AR I A M REITE N

FihEL,HEL L E e EL, R OELEREERCKXHEBFREESE O, LT
(1. zEHER VB FREF DR, =8 B 650205; 2. KENEEANFHHEL) AT, =8 AE 671099;
3. ZHA AE Atk HEMNRLAZ®) HREGRED IRV FREAAR, 28 KE  671600; 4. =84 wiH&Eik

HitER VBRI PO, =8 K 671099; 5. z@& LT RYBEAME o, =8 Kl 678000)
WE: BN TN ARZRaLIHGRE . FiE RAGRMEE LN T MR FPHERILRFEFT ALERLSE, KA LRI
SR RN AP RIS S, R AR T RO Ok B R A s P45 (Ph) 48 (Cd) A (As) R (Hg) 4R(Cu) A2, RAA4EE
R EMN ST BAHEARBERG T, RN RS ST ESM LE 3HFRRSO TR ER 57 oGP
AR EEE A DLERH EEXRAGESEH>H A 0.80% ~ 2. 60%.0. 026% ~ 0. 239% 4. 10% ~ 10. 05% ., £ 3RILT 2 R4, ZitH
E TR 88.20%, BATH R S0 Mo AARK LR FE T AT §=d b KE A% Q% ME0EF 440094 o F Hg T EMAT
(>0.2mg/kg) A0ieey 15 MAFR P HRE R IBHERRG EIL FRASRERIH FPAEALRTEL A LEDR LHAGEE
BREEF LK ELE AELETRRBZGHELNISY B, E LW F ETH TN RE ZRILLBHG R T,
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Quality Evaluation of Carthami Flos from Different Habitats

WANG Peiqi',HU Zunhong',YANG Bo',YANG Jin',SHAN Kui*,DUAN Yanjun’,ZHANG Wenyan’,CHEN Xiyao’,WANG Shuo’,HU Xueli'®
(1. Industrial Crop Research Institute,Yunnan Academy of Agricultural Sciences,Kunming ,Yunnan 650205,China; 2. Nanjian County Branch of Dali
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Tobacco Company ,Dali,Yunnan 671099, China; 3. Institute of Medicinal Plants and New Agricultural Technology ,Dali Academy of Agricultural

Sciences Popularization ,Dali, Yunnan 671600, China; 4. Nanjian Yi Autonomous County Agricultural Technology Extension Center,Dali,Yunnan
671099 ,China; 5. Baoshan Agricultural Technology Extension Center,Baoshan,Yunnan 678000 ,China)

Abstract: Objective To evaluate the quality of Carthami Flos from different habitats. Methods

chromatography (HPLC) method was used for the content determination of hydroxysafflor yellow A,and kaempferol in samples. UV

High - performance liquid

spectrophotometry was used for the content determination of total flavonoids in samples. Atomic absorption spectrophotometry was
used for the content determination of lead (Pb),cadmium (Cd),arsenic (As), mercury (Hg),and copper (Cu) in samples. Gas
chromatography — tandem mass spectrometry was used to determine the residue of 33 banned pesticides in samples. Principal
component analysis was used to analyze the contribution of hydroxysafflor yellow A, kaempferol, and total flavonoids. Results The
contents of hydroxysafflor yellow A, kaempferol and total flavonoids in 57 batches of Carthami Flos samples were in the ranges of
0.80% - 2.60%, 0.026% - 0.239%, and 4.10% - 10.05%, respectively. Two principal components were extracted with a
cumulative variance contribution rate of 88.20%. The component with high loadings was hydroxysafflor yellow A.The Hg content in
samples only collected from Niujie Town, Weishan County, Dali Bai Autonomous Prefecture, Yunnan Province exceeded the standard
requirements, and 33 kinds of prohibited pesticides were not detected in the 15 batches of samples. Conclusion The contents of
hydroxysafflor yellow A, kaempferol and total flavonoids in Carthami Flos from different habitats were different, and the overall
safety risks of heavy metals harmful elements, and pesticide residues are low. The established method can be used to evaluate the
quality of Carthami Flos from different habitats.

Key words: Carthami Flos; hydroxysafflower yellow Ajkaempferol; total flavonoids; heavy metals; harmful elements; pesticide residue

levels; quality evaluation
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AT S AR 5T PR T AN [R) P b 21 48 25 04 1) i i
HENT T E R I AR R A A LAY BB
HAEEE AETE RGEEEN TR IR E
FA 43T (PCA ) HE 07 E DA 21 48 T B A AR 14, LAY
SRR I B RS RIE TR .
1 XFE5RKH
1.1 {Y=5

LC - 2030 Plus %Y /5 &0 A €4 3% (HPLC) {2, UV —
2600 #4284k — 0] WL 66 R (UV - Vis) it , ¥ A H
7% Shimadzu 23 7 ; BSA — 2248 — CW 8 H1, 7~ K ( f ]
Sartorius 23 7], K5 £ A 0. 1 mg) ; TG1850 — WS 7l & 3 5
OoHLC TR AR AU A BR A 7)) s DZKW - C 7
TE LK V8 4 (L ST st 4R AL AR A BR BT A 7)) s DHG -
9023A TR MERE (L Mg MR #8 e A7 PR ) s MY -
BL25B2 HIRFEEHL (36 1Y S A A A FR A 7)) .
1.2 %4

IO E AR A XS (S 111637 -
201810) , L1 2= iy %) B & (L5 24 110861 — 202013) , 2
TxF IR 5L (3SR 100080 — 202012) , 41 344 98% , 14
W [ r ] 24 R S BE 5 Y (Ph) BT 28 bR v
(H1t5 GSBO4 — 1742 — 2004) , fifi (As) BATT R bRifE il (At
+7 GSB04 - 1714 - 2004) , il (Cu) FR o0 R A5 i (Hib -+
GSBO4 — 1729 - 2004) , & (Cd) 7T 2 bR fE & (HiL 5
GSBO4 — 1721 - 2004) , 7 (Hg) ¥ 70 K ki §h (5
GSBO4 - 1725 - 2004) , ¥4 A E XA 4 & S 14
B i B (HES 8 1126907 101) , Z)iE (it
5o JA107530) , ¥ R a4l , 200 3 {5 E Merck 22 A 5
Bm(ERINAMAET < E£H > AHRAA,HS N
20200901 ) ; B2 (4 B4l , fiL5-24 191008) , fis g ({2
afi 454 1120110) , 308 [ [ 25 4 A A 24T BR A
A KO SE R E B 2lK 57T HE (45 H1 - H57) 4L
LRSS B ILER 1, 2 m B RN RF B2 5 EY)
HF 5% It A A LA 5T B3 58 58 1 0 1
2 HEEHER
2.1 HPLC ZMERBOIREBEZASLEMESE
2.1.1 Bit &

{6343 . Shimadzu Wonda Sil C FE( 150 mm x 4. 6 mm,
5 wm) ;A FHEE — 20 - 0. 7% Wi FR %5 R (262 2:
T2,VIVIV, RO EORA), HEE - 0. 4% BRI
W (52:48,V/ VLAY ) ;2 1.0 mL/ min; &0 3%
1403 nm (FRFELAAL A K A) 367 nm (LA ) 5 4
130 Cy iR 10 pl.
2.1.2 ERH &

X HE VAT - U R LT AR (0 R A X IR S 3 o 4
WRAE , I 25% B ol T VR R 0. 13 mg / mL [
X BE SRR T o B 23 1 o T o A S R,

86

Pt BT FE VR FE R 9 g / mL AR BRI

HEIR T W BT AL 25 M 8 R (3 60 B 1) 0. 4 ¢,
WE PR, B HERIE T K& A 25% HEE 50 mL,
21 b BRE T, M AR B (T 300 W, AR
50 kHz)40 min, ¥ , FFRE B, H 25% H SR A2 Ik
Y i, $R 5], 08 IR, BDAS A A i 1 BT
MR AR (3 60 H ) 0.5 g, WA E , B FLIEHEIE
LA RS S AR EE 25 mL, 3290 1 h, FRE B, N el
30 min, FLA , PR E T, FHH B 2 a2k 1 ot o, 42
A1, 308 R BRI 15 mL, BB, i 50% £
PRSI 5 mL, #2250, KB INFR 30 min, B H 554 & 25 mL
b, B P2 5), 18 s, BN AS It
A Il .
2.1.3 FHREFE

LRMESE R E A IR 2. 1. 2 T X B R TR
0.5,1.0,2.0,3.0,4.0,5.0,6. 0 mL, 735 & 10 mL 25 &
i, H 25% W R 25, #2250, RIS &R 90 o ok ) 4k
PRV W, #6 2. 1. 1300 3% 25 (A AR I 52 | DAAS B 0 o
B E EE AR AR (X, g / mL) I B AR AR (V) BEFT
LRI AR B A3 Y., = 613054 X4 + 5386
(R*=0.999 8,n=7),Y, =1566.20 X,, - 298. 16
(R2=0.9997,n=7) 45 RFW , FZIALHEHEAR A
2% Ty 10 T v B 43 I FE 6.5~ 78.0 pg/ mL, 0. 45 ~
5.40 wg / mLyEFEIN 5L CR R

2 B 0 - BUR] —HEAE i (45 H3 1) 38 2, 4
BRE AT 60y, 75 2. 1. 230 F 5 Be bl 45 it S A i
F 2. 1. 1IN 83 A5 At AR I 5, 1 s 06 T A L 45 SR
FLLTAE B R A L2 W04 1 LAY RSD 43531 °h 0. 57%,
0.62%(n = 6) , FHULINE R R AT

T M < ] — AR i (45O H31) 38 &, 4
WRRE 4% 2. 1. 200 F ik il & ek s s, a0l T E
IRICE0,2,4,6,8,10, 12 h 4% 2. 1. 13 K (4,33% 5543k
FEMNE , i SR T B 45 SRR B LT AL B 0 % A (Il A i
ALY RSD 43510 1. 04%, 1. 52% (n = 7) , 3 B AL
R EIRCE 24 h NFEME R

T A BR]—HERE i (G5 o H3 D18 &, K5 %
FRAE AT 6407, 4 2. 1. 2300 F 7 i il 25 sl St V8, ¢
2.1 VIR g 5 (R AR A, i SR 0 T AR, TR
AL AEZE SAW iy i W WIS WL S8 S Wi2
WA R AL A R Y & i 430 R 6. 13, 0. 56 mg,
RSD/35190. 88%,1. 02%(n = 6) , W 7 B P BRI

IR TR < B R B s R (55 H3 1) #
K (1t 60 Hifi)0. 50 g, ¥ B AT 6 47, 7% 100% Lt
B 5 AN AFRFE LA H AR A LA X |45 Ih i,
$ 2. 1. 250 F Jy ik il £ S b W, #4621 1T (a3
SRR 2 0 SR TR, T DSCR 25 SRR 2,
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F1 STHARGHMERER
Tab.1 Information of 57 batches of Carthami Flos

b5 g4 Eh(m) | 55 g4 Eh(m) | 55 b #4m)
HI Z&4RLTETERME 1310 |0 #&AKZa%AANBELLE S D EA 1580 | H39 wA AR FRINGHFH 1516
W zAARLTERESEY 1360 || H2 #AARZGHAANGAEHRER LA 1600 || H0 ZAAESTHES 1598
W3 wéHARLTERERES EFak 1450 || wHhRZakAANTELE RS 1650 || W4l wAhRmT3ad 1650
W ZHARLTARE 1560 | HD ZAAREG%AANGAZRKS EAH 1660 | H42 mAARATERE 1750
05 #wA4RLTREERBARREH 1675 | HM4 Zd4REakABNERAET 4204 1665 |43 ZAHARAFAR 1890
N6 FHARLTERRLE S LA 1800 || H)S #AARZGHAANRERLESAKA 1680 || N4 ZA4EFTRAL 1500
W zeARUTERELS S LAH 1830 |26 ZAAKEQKAEHALEFAL 170 | M5 ZhASETEFEAMNSFHHAT 1530
W ZHARLTEEELD SR LA 1850 || HT ZAAREGEAENGLEIHA 1820 | H46 Z@ALBTARE 11700
HO ZAARZGRAAMERALT SRR 190 || HS ZéAkZakaniiden, A H# 1865 || W7 ZAABRTAREREAREH 1230
HI0 #A4KEQkAENHAEHRAL A 1360 | M9 #H5KEQKAEHHEER 1875 || 8 mAABRTABERLY Kb 1360
HiI zhbxBakannEzLngy 1400 | H30 =AAKBAREBNERESHHE 1900 | 149 =ABBRTAERLY 1560
H2 zA4KEakAENAHAEHRADZA 1410 | H31 ZAAREQ%AANGAZRKSREH 1950 | M50 mAAmLdRERAARAH 1200
HI3 zA4kBakpENFREENAGZA 1440 |32 #d4REakAENGAZHRALSHA 1965 | W51 m@AmikRLEEd 1550
Hi4 ZHEXBa%ABNERELT § AT 4 140 | B3 ZhAKRAKGBNBRESRES 2000 | HS2 mIlER R 550
HIS zAAXBagasNBreRFodBal 140 | I ZAAXZagaANARENERARER 200 | HSS wiA%RFRIEGRH 900
Hi6 #éAxBakAENFRELNAENH 1500 || U35 wAARAFHI SR 1190 | B34 #B%ERABRIPTTRANRAN 620
HT zA4kEakpENFEEE N AR B4 1530 || 36 wAkiEeTAEgEm 1368 | M55 #BEERABRPTIHFALE 650
NS #AhXBask RN RELL AR AR 1550 | W37 A ABRFRINGH 1360 | HS6 #BEERABRPLAELAGNERERGMARLESLS 70
HY #HA5xBakAANGRLERLE 1565 | H38 wA AR TR S RAH 1400 || H37 #BAERABERDRFELALHERS 750

R2 MELCKIRELER(n=6)

Tab.2 Results of the recovery test (n = 6)

By Ha4Emg ARy MAE(mg) EKE%) X(%)  RSD(%)

3 L 6.1912 6.0 12.1907 99,99
FEEL 61862 6.0 12,2195 100.56
6.19 1 6.0 12,2083 100.20
100.23 1.07
6.1936 6.0 12301 10211
6.1973 6.0 12.1712 99.57
6.1899 6.0 12.126 4 98.94
AR 0.5633 0.5 10695 101.24
0.5628 0.5 1,053 1 98.06
0.5637 0.5 10687 10100
99.46  1.35
0.5635 0.5 1.0554 98.38
0.5639 0.5 1.0389 99.00
0.5632 0.5 1,058 6 99.08
LR LR P RS

2.1.4 BHEELENE

BUSTHERESS (5 HI - HS7) &8 7 K B E
1M 2. 1. 230 T Iy gl A gl s, # 2. 113
TSR I 0 S T AR AR I TR B
B R N Vs FAW P 23) v R = T AP e SAW Y- R e SN 1S
By S A2 R e E A LA &
SR REAR 2000 H17 (= /48 KB E IR N R U
B H UK HEFR) H34( = B4 KB A% H A M i
INTE FR R AT ) o TR L 32020 4F iR ¢ E 24 i (—

TV BB A SRR ILA AL AR A LB AN
2/0F 1. 0%,0. 050%, 7] UL, BRAFE S H6 (= B4 PR LT
BEFHIX BL & BLB R ) FIRE i H8 (5 44 O Ll T o PH X
FLE S 3 ERD AN, AR IR A 2K
2.2 UV -Vis ZllESEHE =1
2.2.1 EWRH A

X B R BRSO B i R PROE , B 10 mL
ZER R, N 50% BV R 0T AL B AT, BIAS TR
4 0.5 mg / mL % B LAV

BRI BRELAE 25 M 43 R (i 60 H ) 200 mg,
KB HRE , N50% L 10 mL, 60 “CHIAHEECL. 5 h, 15
5.0 (3 000 r/ min) 30 min, B 5, 0. 45 wm i fL3E
FEEAE 8 SR W DB M 25 W ORI B R 0. 2 mL, B 10 mL
ZEmfh, N 50% W e 25 R4, RIS .
2.2.2 LMXEFTE

A3 G B2, 2.1 TR X RE AR 0. 1, 0. 3,
0.5,0.7,0.9,1.2 mL, 7 ¥ 10 mL 2 &8+, i 50%
HH e 2%, F2 5, RIS 2R 90 Jo vk B (R R PR VA, LA 50%
F Ry 25 (R IR, T 265, 8 nm AR AE 4% T8 WA O
B LT o e B O A AL B (X, mg / mL) (W6 BE A
AR (V) EATERAE B, A BT Vi = 31,650 0 X s +
0.015 1(R*=10.999 7,n=6) ZERFHH, T Y i 2k
FETES. 0~ 60. 0 pg / mLyuE P SOGE LM R RIT
2.2.3 BHEGENZE

Ph50% H BER 25 IR, T 265. 8 nm P AR 2
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RI3 ARGMERSENELER (%)

Tab.3 Results of the content determination of hydroxysafflor yellow A ,kaempferol and total flavonoids in Carthami Flos samples (%)

%% BRI FTEEAN LEH LHR |HT RASRFEETA LEH LEW (%Y BAaORTEEAN LEH LR
HI1 2.50 0.063 7.90 | H20 2.30 0.087  8.46 | H39 2.30 0.066  7.90
H2 2.20 0.067 7.70 || H21 2.10 0.090  6.96 | H40 1.90 0.050  7.49
H3 2.30 0.062 7.50 | H22 2.40 0.067  7.60 | H41 2.40 0.070  8.00
H4 2.10 0.066 8.50 || H23 2.00 0.068  7.01 | H42 2.30 0.069  7.60
H5 2.20 0.079 8.10 | H24 2.40 0.070  6.80 | H43 2.40 0.072  7.70
H6 0.90 0.026  4.10 || H25 2.00 0.066  8.40 | H44 2.20 0.083 7.70
H7 2.10 0.151 9.37 | H26 2.30 0.072  7.57 | H45 2.10 0.075 8.59
H8 0. 80 0.095 5.20 | H27 2.40 0.061  8.60 | H46 2.50 0.066  7.40
H9 2.20 0.067 7.00 | H28 1.80 0.056  7.90 | H47 2.20 0.061  7.90
H10 2.20 0.078  6.74 | H29 2.20 0.084  8.50 | H48 2.30 0.067 7.60
HI1 2.30 0.066 7.70 | H30 2.00 0.062  8.70 | H49 2.00 0.063  8.40
H12 2.20 0.064 9.36 | H31 2.30 0.077  7.00 | H50 2.00 0.065 7.15
H13 2.30 0.067 8.12 | H32 2.50 0.076  8.50 | H51 2.30 0.077  7.00
H14 2.10 0.063 7.60 | H33 2.50 0.073  8.10 | H52 2.00 0.068  7.99
H15 2.20 0.058 7.80 | H34 2.40 0.239  10.05 | H53 1.70 0.054 8.28
H16 2.20 0.070 7.10 | H35 2.00 0.050  7.70 | H54 1. 80 0.081 7.30
H17 2.60 0.086 9.36 | H36 1.70 0.146  8.54 | H55 1.90 0.083 7.20
H18 2.20 0.065 7.60 | H37 1.90 0.055  7.78 | H56 1. 80 0.058  6.82
H19 2.20 0.064 9.36 | H38 2.30 0.084  7.90 | H57 2.20 0.053 7.50

MR VA TR B WO R 2. 2. 2 TR £ [l 5 AR
ALK SR S T R E (mg / mL) , FEHZ AR 2
ST i P R B R B (%) = [(Cx Y, x
V) 1 (Mx (1=5)x1000x%V )] x100%.:H,C R
TR B 5 VRIS Vo AR AR S 2
IRBL MO FRBE B 5 S R IUAS AR S 3 7K, V e oA W HURE
PRFR ZE AN TR = ML LT AERE b BB & AR 22 5
R B RE G (S5 H34) h S B R o R R R AR
FE&L (G550 HO) 1 2. 45 f% L3 3.
2.3 ESBR AEREZESZEARGREBENTE

Z: 12020 4F fi € b [ 25 3 (PO &R ) )i i) 2321 Ph,
Cd, AS, Hg, Cu il 5 1101234 =236 SR Y Tt W WS 43D B
P E R P 4 JE (Ph, Cd, Hg, Cu) BB EICE (As)
i 2 02020 AF R 25 8 (DU Y ) 2341 4
2y 5% B ) A 1161275 - 210 R A B S ER R B (GC -
MS / MS) i, I B i H 33 R A 25 15 5 2020 4F iR
(P E 25 (DUER) Y9302 Hh 25 ER M YIRR il e 18
Jujtels22 e | 24 KAk (R 25 Ph < 5. 0 mg / kg,
Cd<1.0mg/kg,As<2.0mg/kg,Hg<0.2mg/kg,Cu <
20. 0 mg / kgo HEHL 154tk (4“5 4371 > H1, H2, H9, H15,
H20, H23, H26, H31, H37, H45, H48, H49, H50, H53,
H56) AR LM RIRE S , BHL = f R IERIE AR A BR 2
SRR I o 5 5 1S ARl Y RS s 33 A AR A 24
BRFE D H26 (2 B 4 KHE % F 36N 8810 B 4= Ardg)
He T & & AR (> 0. 2 mg / kg) 4h, Hidy 14 #bRE S i

88

F4 HRPELE FERZRESBMEARAREE
MEL R (mg / kg)
Tab.4 Results of the content determination of heavy metal,harm-

ful element and prohibited pesticide residue in samples (mg / kg)

5 b & Ho G BHe B b W & H G Sl
’ k& RS

HE0.136 0.070 0.0%5 - 7908 - |H¥7 0.747 0184 - - 1209 -
H2 0348 0.183 0.089 - 1234 - |HeS 0184 0.0 0.090 - 3 -
HO 0240 0.42 0.0%6 - 941 - |JHE - 009 - - 1062 -
HIS 0380 0.115 0.151 - 10.83 - |He L1752 0.162 0.211 - 785 -
H0 0.28 0.09 0.128 - 959 - |H0 0.630 0111 0.213 - 10310 -
H3 0307 0.13% 0128 - 102 - JH3 - 0292 - 0195 B -
H6 0172 0.083 0.255 0.3% 11106 - |H6 0.326 0.030 0.446 - 10.15 -
H31 0464 0.084 0.211 - 991 -

.- Ak

Note : — refers to not detected.

& )8 KA FE TR S AT G 2020 4F ki E 2 (g
FOIPRUENS2 PR 4,
2.4 PCA RMHRE

PR %) 3 P B A B R E 5 R AL SPSS
27. 0 G it 2A 34T PCA CIRHR B 2 S sy, BT
J7 25 DTHRH4IK 88. 20% o Fo i, 575 1 F2 5L 43 1 STk R oy
58. 50% , & Aar $¢ 1 14 18 43 A e B TR CREAIE ) o 1B A
0.90) FIFRILLT AL ¥ (0 ACFRE M) R {H M 0. 75) , K W
ZFER S FES R LI AR A S A,
H 38 M 5 B R AR OG5 2 R 1Y 22 BTk N
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29. 70% , 247 5 5 4 4 1L 2% Wy CREAE 1) 4488 0. 75) F11
FREELT AL O R ACRHME R RN - 0. 58) , RUZ I AL
o EEG B HRIELLAE S (R AR, b il zmy
S RGBT AR BT A R A 5 i B AROR OC k]
INHRILLLAE T (R A RO LLAE 2504 b T Y 2 24
ey, SR 2RI Z LR 5.
RS ARGMERPINTEINERSHTER

Tab.5 Results of the principal component analysis of three com-

ponents in Carthami Flos samples

AR —— —
H1ERY B2 E R

ARORTETA 0.75 -0.58
STEY:S 0.62 0.75
B 0.90 -0.04
HEFEAR 1.76 0. 89
I E TR 58.50 29.70
Rt £k Ek 58.50 88.20

3 g

PR SRR A M A R BN R 2 -7
LIACAE J AR 35 D7 A& A B 25 B R IEA Y R, & A £
Pl PR LAY, Hoh BT AL B (0 R A 11 25 ) K i B
b R S R T Y W N S R e 2 I N i s A W 225
R ILLT AL A A (A Wy B R A5 o AT AR
AR 2 511802020 4% fg € r [ 24 3 (—3) VB R B4 Ak
2R A L AS T 81 R VA 20 46 25 61 I i ) 46 bt A
A3 ARG HR T AT 7 M ) 2T AR 2 A AR R
I 3B B, 25 RANTE] P T AR 2 b R R LT A
wWOE A LA SRS R S e
R 2 Bk 0.80% ~2.60%, 0.026% ~0.239%,
4.10% ~ 10. 05% . W\ F= i A K FRIE L AL BB R A
Bt ULz pE A R R YA N ki L T KR B
(RS M HLT) 5 I Ay BB & R U = A KR
F A 36 R TR BN AR BT e A o e (45 H34) .
R 2 TR S AN TR M X0 O R K RS
REE R 28 BOR M 2T A [ A7 920

AR, P2 4 }%Eﬁ&ﬂﬂiﬁf ] 2 H 25
Z BN F T AT AE STHELLAEZE M RE S TP R T 154
M= oA RE 435 % e Ph, Cd, As, Hg, Cu 5 F
TR B S 33 MR A 24 5% B e A TN E L 45 SRR ]
FEHILIAE A M P E AR A E LR R eSO,
A A KHE A A A M AL B A SR R S (DR
550 H26) Hg 7 18 H 2020 4F Jii b = 25 i (g ) )RR
a8 52 HAFE A B Pb, Cd, AS, Hg, Cu &% = Y75 A 41
KA 5 HASHERE SR AR A H 33 FhEE AR 24

e U NG Vs AW EAY VL EE S AWy R W
IS By B IR AR DR ESE A F
TR F A 25 5% BR 1) 2 4 RUBS: Y AR o AR AR5 v Jr i 57
B PN 7 1k T T PR O ) 7= M 21 46 25 4 0

i, R R RS 9? EAR T 5 i AR AS [+ 76

PR ELAE 24 hE 5 B D g 45 2R AT o0 B, HAGEE I 15 4>
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