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H 6 B BRI S e 515 AT

MRBRAC, TR ¥, REE, HEHR, ZEL, bk
MRS, T 511400)

W E: BE TN S E SRS R 3R LL 2023 AF TN T B IR K R R
FHE KA IFEESE 6 251 12 ARl 181 LUK AR A IFFE N &, SR il JBORE 5 55 ) T B3 7% (inductively
coupled plasma mass spectrometry, ICP-MS)X 7K /=l 4% . 4. 4. 4%, BoRAEM &SI TE, HEARRE
AP ES R GEESR, R AR FT5 Y48 5% (pollution  index, Py Fl4: & 15 Ye 8 (3% (metal pollution
index, MPDPFAN B & JB V5 YL FEfiE . £85R /K7™ ahh 6 FE & R KA 4G, JErbld | SR ET A U R oL,
PRAIIGANN 3.9% ., 3.3%A1 0.6%. HEFILE IR B S HACHEAR, SR 715 08 8 Pi<0.2 4L FIEH K, JE
HR A S A B B TR | 028, A W E2E R (P<0.05), . 4. BAIE S =00 14.6. 0.274
1310 mg/kg, &K ERESE HAR S 2 18] 508 S PR AL ] 2. (P<0.05), HLATHE 22.1%17K 5™ ik T2
YK B A Fo 6 SR bt g K IR | IR KB R K rh i 4 1t AT AR, RN L R AR
f, BRI AR S B AR TI5 Y85 0.2<P;<0.6, AL FHRRFETS YL/, VK UFEE /Y Sk F 42 R s
YK I L Lo MPL S B K B> IR K B> Vg K ISR K MR >R K B > K F, 150 B A8 K ™ s Y A B B R s
TURERIIE, G5 2023 45 Nl B I0/K)™ i A AE— o TR A Jm 5 g, B2 K™ il v ) e R LA R 7K ™
TS Qe O R, TR DR A
KB KA AR ST SR BRGSO

Content determination and contamination assessment of 6 kinds of heavy
metals in aquatic products sold in Guangzhou by inductively coupled
plasma mass spectrometry
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ABSTRACT: Objective To understand and contamination assessment of heavy metal in aquatic products in
Guangzhou. Methods The subjects of the study were 181 batches of aquatic products sold in Guangzhou of 2023,
including 6 categories and 12 varieties. determination of chromium, copper, cadmium, lead, total mercury and total

arsenic in aquatic products by inductively coupled plasma mass spectrometry (ICP-MS), compare the difference of
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heavy metal content in different aquatic products, and contamination assessment of heavy metal by pollution index
(P,) and metal pollution index (MPI). Results Six heavy metals were detected in aquatic products, the over-standard
rates of copper, cadmium and lead were 3.9%, 3.3% and 0.6%. The mean concentrations of chromium and total
mercury the overall levels were low, the P;<0.2 for all categories of aquatic products were at the normal level, the
mean content of chromium and total mercury in shrimp was higher than that in crab and fish (P<0.05). The content of
copper, cadmium and total arsenic were higher in general and the average content were 14.6, 0.274 and 3.10 mg/kg.
There were significant differences between different types of aquatic products, over 22.1% of aquatic products were
at or above the level of light pollution, the overall pollution level was high. The content of heavy metals in shrimps,
crabs and crabs were high, mainly copper, cadmium and total arsenic. The results of total arsenic were all over the
limit of inorganic arsenic, and the total arsenic in shrimp and crab was at or above the level of light pollution. Copper
and cadmium were the main excessive heavy metals in crab aquatic products, the mean concentrations of P; in copper
and cadmium were at light pollution level. The MPI was as follows: Sea crab>fresh water crab>sea shrimp>fresh
water shrimp>fresh water fish>sea fish, the pollution degree of crab aquatic products was higher than that of shrimp
and fish. Conclusion Studies have shown that heavy metals in aquatic products sold in Guangzhou of 2023 are
polluted to varying degrees, the pollution levels of copper and cadmium in crab aquatic products and arsenic in

marine aquatic products are more serious. There are some risks in aquatic products and further supervision is needed.

KEY WORDS: aquatic products; heavy metal; content analysis; contamination assessment; inductively coupled
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KA EA R IR, EFREER AL B
A AT S PP 2R R U T ARAE i
A0y, TR R R X, R K R
B DAY R A S8, SRR E7 PR 5 WAL, 120
ST A E R A A AR K HE AT AR, Sk
PR BRI Y 7K A A, SRR i 5,
T 9% B RS2 B AL UMY, A" i B 5 B e i T
TR OCTEXT G, XK 7 i A G R ok i A

AR R LR E MR Z—, K78
YA s B T 4 i e R B PR v Y R O
k) A B A AT, R R A ) R
ORAEH, B dad £ e A A A B 7™ R A ] 5
Wi o 7K R H DU B R TS Y AR L Al R
WL AR, HORUE . dREAS R AER S AR RS,
SRR R IS B 2 B 4 R 5 e, 4
e B v B R T YK, LA AR R 0 ) T
YR T NSRS RS 14 R TE AP i b 4
LR DU AR B IR R AR, 8 Fh TR AEM A
ALERT 1 i AU R R AT 2 AR AR X
AUV FUER b X K™ i 28 32 B — S AL FE 1 T 4 R T e,
Horbfa . B BORAREON T FIRHERROCTE: ZAESE
JEE B T R A7 DB £ PR A RS e fry U 1) — R4
JE BRI R AR, (R M E )R RS Y nl fE A7

FEfE R RGO 2 K 7 v T 4 TS Y T R R,
AR T 1K S AT 2R L 4 A R) A A
FEHEAT RS A A SR, DABHBK R E AR R
TR e JRURS:

TN R R AR S E A R s s O,
FIPMH HIG YRR EE , AWFFTLL 2023 457 PN TTES AR /K fa iR g
FIHE7K FKFIESE 6 2S00 12 A 181 LUK SV E ST
PG, SR FH L BRHR A 5 B AR BT 2 (inductively  coupled
plasma mass spectrometry, ICP-MS)X /K7™ i Fp 4% . . 3.
T BSRALEANAE 6 R E &R W S B TINE, g,
WA R s b A R B 22 5, IR 154448
B 8 15 G AR B RN KT b v B 4 e VS YK,
VIR T T 2K ™ 5 8 0T 28 A s il B2 b b 53 -

1 RS

1.1 MR TS NEE

181 HEWAEES,, SR B M.

ORARUEVE W . A PREIR (1000 mg/L) . ZICRIFER
WP, %, . 8. HTTEMREEYIN 100 mg/L). NERIE
B0 mg/L)(E ZAT .4 8 S F AR il o)
WEER(UP 9%, M dhdm ik 22 BR A v, EISE (1 pg/L,
X ELHARRHCE R AR, B UUAE Y R 53 Hbn fE ) 5T
[GBW(E)10024, Hi3Kk 4 3 b 5k 1k - BhZROF 55 T ); fa P
75, AR PERE T (QC-RE-712) , A R A | SR SRR
(QC-RF-713)(H FEI K B A 25 A 2= A 5% B I I B 0 ) o
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7700X  HJEHE A S5 B IR R AN (T EE SRR A R
F)); MARS 6 T80 W AR [ 22 CEM B Ak 2 (P BB AR
]; VB4SUP T8 A (A6 5 3 Ze B E8 B3 A BR 28 7);
MS204TS/02 HLFFRF-[HEEE 0.001 g, HFHEHE-40LH 202
(A BRA A,

1.2 SRWGE
1.2.1 A&aras

AP il e 2R B 2 B N T Sk, BRBESRRE £
BRANTERINAE, BT3RS0 50 . TR gk FREL
2070.50 g FEf, M 8 mL lER, T MRGENN o5 A B e, Ffl
BTHRASEE S BRER DIFFITHR, BEEIE, KRG
TR TR T 100°C# 30 min, JH—Z/KELZE 50 mL,
RS, B0, [RINEs A2,

®1 MKHBSEEN

Table 1 Reference condition of microwave digestion

AR EERE,C FHREE/min PRAFIF 8] /min

1 120 5 5
2 150 5 10
3 190 5 20

1.2.2  ARBEIR B

W B 5t 19 22 J0 RARMEVS ORISR RV . T 5%0i
PRV YR TR T T IR B b v T ARV R 1 . DG i 1A
PRIR AT, F S%AHBRE AT H] 1.0 mg/L bR A .
I st A PR VAT R G B B e R IR TR, T BUR AR HERR
EFN(EITCERBW N 2.0 mg/L).
1.2.3  HeumlE

ICP-MS BIZHA: SR 1550 W, RS
WE 15 L/min, 2SR 0.6 L/min, HHESHE 0.9 L/min,
He flff8 SO i, S 4.2 mL/min, b ERE
2°C, SHEEHAEHEH 0.30 /s, RAEEREE 10.0 mm, JiEEL *Cr,
65Cu\ 75AS\ IIICd\ ZOSPb\ 2021_1go

HARA A R, P R, IR AR IE R IE
WEA ICP-MS X, WE e R G SR (e, PATRI
JCR MU R AR AR, FRIN G R 5 BT 1 A9 P AR G 28 W 7 1
SHH I LLAE AR, 2R . BRI 2 (AR
ERR A ICP-MS {3, ARAEFRE 2155 3
TR PSR TR MR, IR TR NS5,

1.3 M AESIRE
131 4%AkFrH

R SR AT T PN T B A K™ B R AR 2 d(anZ)ilk
75325, BREFRUERR GB 2762—2022 (& ihZ & FE & ARk

RIS YL IBR A ) AT NY 5073—2006 LA E MK
R E A FEYRE ) HTANIEN, WK 2. SR
T B AR AR, ZE BT I I A
H, S5 BoR TR ERME, WILARRVR R E T IoHLa
FH R B EAE N S H bk

F2 KERPEEEREHEIRmg/ke)
Table 2 Limit value of heavy metals in aquatic products (mg/kg)

A e W wm o m o sm o BR
5
WAKEF 2.0 50 0.5 0.5 0.5 0.5
WKE 20 50 0.5 0.5 0.5 0.5
WK 2.0 50 0.1 0.5 0.1 0.5
BKEF 2.0 50 0.5 0.5 0.5 0.5
KB 20 50 3.0 0.5 0.5 0.5
wKE 2.0 50 0.1 0.5 0.1 0.5

W X EAIN GB 2762—2022 HCHLAIRY R, MoK GB
2762—2022 H BRI PR

132 FEZEFN

FIFH 26 DR 195 Y B0k (pollution index, P! IEMr
AR b £ ANV EE 4 TS e B, AR P=CYS;
AP R | FE R A BT R A (R N IS B 20, G
FOR | R 4 )8 TA (me/kg), S TR | FVE & @b iR 2
{H(mg/kg)o XTI A YA S8 15 JLROLAITAY, BN
i 1 A T 2 A A WA SR bR v, SR TSR e T
B TPEN RO, Y P<0.2 I, FWIH 48 Mk Ab T IE H K
F; 02<P<0.6 I, FILFRETG YK 0.6<P<1.0
I, R T BT Gk P=1.0, W HE TG

K 4 8 15 Y48 805 (metal pollution index, MPI)2U%}
BT RS RS EETEE I, AR &
ZIMEEEN SRR RNZESN, FEREEREHZ
TR ST A IR P AR R TR, TSR, &RIE
YL Kpn) T2 AN (1):

Xupr= W 1

P G kel EE G SN E Y 2 {E (mg/kg) o

1.4 HUELIE

K FH Excel 2016 #ARFATHR 3 | Ar20 SAnGe T
T ARG P S & RISMFIA L R Z R4 2011
AEAES UL B A R A A i SRR 5 TE ML ) e R
BT R 2%~4%2, A48 XU PEAS G <7 RO, $22 B Y
A% A L TCHLAN B L X TR B AT O A H R Y
BR RIS IR IR 172 B IRP, Z5 1L
(B o O 25 220, >R FH B DR 26 7 25 0 A 500 206 A 7 4L )
3T, P<0.05 i 25, P>0.05 LB E W 2ER .
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FH15E

2 HRESR

T EZREN

1 T ) 4 B SR o o R S P TE AN R, BRI
WAELINA, 2HIbrERRZ . SRR 11 )= A, D
Wi 57 B PR 3 AP o i 22 TS ASCRAS: ER R, DA S fELAY 10 1%
PR fin 26 THEE AR E SRR, AR AR AL B PRI 0.5 ¢ FIE
FAATR 50 mL 07 A R AT I IR, SR 3,
O T BTy % A A B MR 2 B, X HER AT 6 SPAT
M, WXHEMSSHME, T ERmEE, 4RIE 4
MR 3 T 4 TPk RS R il A, ALY

2.1

ICP-MS Xf /K775 g . 4. il %, B RISR [R] B a2 1Y
Ik, HILERMARE R>0.999, LT E &M, HIFE:
o HH B s B T B PR M SR AR v T 0
WRSZER, BMEE <6.0%. BTl FIIE, Uil
RO i v B T

KEREERBEEKFEITEMER

FIFH ICP-MS M T NI 181 HEURK ™ ihAE il v
B EED . B ETRLECR, AR SRR
K iR AR ES, RIS, SHR2MRE
FEARXTAG: H 15 0 AN B KO PR, LR 6.

2.2

R3 oM EMIVEMESRESIHHR. EER

Table3 Standard curve equation, limits of detection and limits of quantization of 6 kinds of elements

TLHE AE7N VT /(ug/L) bRt £y F R FREL K H B /(mg/kg) 7 B PR /(mg/kg)
1% Sc 0~30 Y=0.0570%+0.0075 1.0000 0.010 0.030
£l 1%Rh 0~500 Y=0.0022X+0.000062 1.0000 0.0065 0.020
it "Ge 0~100 Y=0.0112X+0.00021 1.0000 0.0015 0.0050
] S 1n 0~50 Y=0.0026X+0.0000018 1.0000 0.0010 0.0030
i 1Re 0~50 Y=0.0230%X+0.00035 1.0000 0.010 0.030
xK 18Re 0~2.0 Y=0.0039X+0.000045 0.9999 0.0010 0.0030
4 FEYBRNEL R (=6)
Table 4 Results of determination of reference materials (n=6)
i MRS EME BWIRPNEE BEIPREE AREDSEE AREDIEE AR SR
/(mg/kg) /(mg/kg) /% /(mg/kg) /(mg/kg) /%
% 0.28+0.07 0.25+0.002 2.4 - - -
il 1.34+0.18 1.29+0.05 45 - - -
it 3.6+0.6 3.7+0.1 1.6 32.3+1.22 34.2+1.23 3.6
i 1.06+0.10 1.14+0.03 23 0.95+0.04 0.97+0.04 4.6
it - - - 24.62+1.07 24.11+0.26 1.1
K 0.040+0.007 0.040+0.002 4.0 1.15£0.133 1.13£0.007 6.0
e -RRIZREY SR TP 0T H S, FI AR S AT M
#x5 KERPEEBNELR(ng/k)
Table 5 Results of determination of heavy metals in aquatic products (mg/kg)
(=] o T
72;” R z% # l 5 # B R
. . 0.035£0.021®  5.21+1.93" 0.005£0.006™  0.011£0.012  0.0501£0.0202°  0.195£0.049"
WAUEF /N JEiE 24
(ND~0.096) (2.64~12.2) (ND~0.0317) (ND~0.062)  (0.0218~0.110) (0.114~0.307)
. \ 0.018+0.019* 14.7+5.90* 0.243+0.151™*°  0.059+0.140  0.0158+0.0099™¢  0.937+0.332%
WoKEE K g 24
(ND~0.077) (3.26~29.3)  (0.0144~0.556)  (ND~0.603)  (0.0061~0.051) (0.433~1.993)
et 0 0.037+0.053*  0.259+0.107**  0.001£0.0002**  0.006+0.002*  0.0013+0.0004*%  0.0075+0.000*%*
ok i (ND~0.144)  (0.096~0.418)  (ND~0.0011) (ND~0.012) (ND~0.0019) (ND)
. 0 0.016+0.018"  0.405+0.145*  0.015+£0.011*¢  0.022+0.018"*  0.0340+0.0381%%  0.271+0.177%
(ND~0.054)  (0.171~0.641)  (0.0097~0.0241)  (ND~0.048)  (0.0013~0.126) (0.0347~0.624)
- g 0.005+0.000" 9.5242.90*° 0.005£0.006  0.007+0.005  0.0530+0.0232* 8.33+£3.46™
- (ND) (5.77~13.9)  (0.0016~0.0184) (ND~0.020)  (0.0132~0.0796) (4.82~15.2)
" 0.007+0.005 7.46+3.54" 0.141£0.263"  0.005+0.000  0.0707+0.0475 8.17+3.54
" 2 (ND~0.018) (0.457~13.9) (ND~0.818) (ND) (0.0343~0.194) (1.98~14.5)
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= 5(8)
’Z;ﬁ sl g; # 4 4 i e il
= S 0.017+0.016" 10.2+6.74* 4.7243.17% 0.011x0.009  0.0155+0.0098™¢ 28.7+11.0%
(ND~0.039) (3.06~21.0) (2.35~10.01) (ND~0.025)  (0.0018~0.0279) (16.9~41.9)
. = 0.016+0.013° 31.1£19.5% 0.327+0.456™°  0.014+£0.031  0.0259+0.0150% 3.29+2.26™
K R 28
(ND~0.052) (10.4~115.0)  (0.0054~1.97)  (ND~0.167)  (0.0067~0.0642) (0.899~9.49)
_— » 0.018+0.014° 31.2+18.5% 0.262+0.366™  0.032+0.079  0.0209+0.0142" 3.13£3.11%%
(ND~0.061) (9.52~100.3)  (0.0090~1.34)  (ND~0.333)  (0.0065~0.0703) (0.374~15.0)
. i 0.018+0.030°  0.255+0.163"  0.005+0.005*"  0.010£0.010  0.0089+0.0066™%  0.862+0.476
(ND~0.112)  (0.116~0.604)  (ND~0.0156)  (ND~0.038) (ND~0.0239) (0.379~1.97)
— 4 g . 0.009+0.006°  0.207+0.066*  0.007+0.003*"  0.011£0.014  0.0288+0.0216™%  1.82+1.08*
(ND~0.016)  (0.100~0.299)  (0.0027~0.0097)  (ND~0.041)  (0.0027~0.0548) (0.431~3.71)
g 0.008+0.010°  0.406+0.343"  0.0005+0.0000°"  0.005+0.000  0.0064=0.0059"%"  0.429+0.239"
(ND~0.035) (0.086~1.19) (ND) (ND) (ND~0.0169) (0.124~0.718)

TE: (1) ND R ARAG s Q)EAT BA N ISR 22, 447 T A% il e Y6 FHE, G)RITIR IR T 20 ke ik, A i) 5 BERs il —

IR A [FI RSS2 8] LAy B 3 22 52:(P<0.05); Rl

Fx6 KERPEGRSSKHHMERER
Table 6 Detected and excessive of heavy metal content in aquatic products
(2 TR R Gtk MiEee R k%
/(mg/kg) /(mg/kg)
& 0.019+0.021 ND~0.144 96 53.0 0 0.0
il 14.6x17.1 0.086~115.0 181 100.0 6 33
ﬁ% 0.274+0.933 ND~10.01 156 86.2 7 3.9
it 0.021+0.064 ND-0.603 58 32.0 1 0.6
BR 0.028+0.027 ND~0.194 175 96.7 -
JRi] 3.10+5.58 ND~41.9 172 95.0

T -FoR TR

FE 6 AT BT, AU E 1 6 FiE 4 X5 6
ki % AR (100%)> 5 TR (96.7%)> &L fift (95.0%)> %
(86.2%)> # (53.0%)> 4% (32.0%); #b5 K N 4 (3.9%)> 4
(3.3%)>4%5(0.6%), A 7K™ fi ROk I 2 (35 /T F TR 1Y
FREEFE bR, BERI LS R4 80.1%MIKE A i JCHL A R
IR

LR 5 AR 6 4551, XK i P A Rl 4 A K
SR M 2 A T AT A KO S R I K
- RMAREAR, A R, AR DT . % T AR, o
IRAKER A B B 5 g KEF, 50k 1 IR K B8 (0.603
mg/kg)HBARIL, 6 AR 5h I E & R TC B E 2 5
A 7K i SR ZE (B4 /N H SRR M BRI S bR, AR &3
RGN, (HA 25K 96.7%, WFE MR IS & i,
g BE M2 F(P<0.05), 4T & TR &
AR S KOS R, A AR, AR TR K
P, A 6 HEVR I KRR S AR O AR AN 7 HEURE S (B
BREUE | BRI IR AR ) A A AR, B2 AR Y
POME o U s TR R a2, o v K P AR

B FLBRR LR o MBI 2 435 SR v 2 BIK 7 v
TR A S B3R, B 80.1% AR S i JoALA PR 5
FEbR o WA S SR O RERCE HLS RO A
PE225(P<0.05), H g K MRFE K 48 1) S5 (8 5 F HoAth 4
PR o

RO 5 MR 6 455, X [a)—2K MK Wb 6 Rl
& )& B KOV M 25 AT e PR ARSI
181 HELU A= S i a7 6 KIEBIK™ b 12 A8,
HRIRKAER . IR f RN K f R AR S KO BRI,
B4 FRANET O A R AR TS Rl N, O RARTE O, (H
TR K o v i £ B A A 5 4 T 14 35 (B Y BH i v T £
(P<0.05), /K iyt p 4 . Al BORMIE & 3w
T =3t R, A 25 5 (P<0.05), WEAKET | iR K
FIE KB4 A SRR O, 4R & mKE B
o 3K 3 28K il v I S 4k R AR 2k JC AL 1 B
SEHERR, SRR AR R, E A E TR Y
TR T B — AT . WK R R AR
W & B A A f s, TR R SR R 0 0
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R, 5EBEMRER EEM 2R (P<0.05),
23 KEREERSEREETFNER

HRHEA ™ S 4 P IE T3 Py, $e3R 2 dETIF
Mo ASURE S SR (A 3/ F B R BR it e AR, Rt
SR F HORARMESEA TIE M o AU R e 25 SR
80.1% KR i 2 A TOHLAHBR AR, F BRI = 4%
PEA TR S IO & B, R TCHLB AR ELEA TPRAN . T
Mres RO 1R 7,

CEATE RN T BYZER, XK e ) R 4 R TS Y
TEBLAATEEAY, AKF=dh A IR A B ARSI D4
U, V5K, HhBRA 2.21%FE i 1 B R AL T
15 YK, HoAth K P2 s AR R B IR TS et B Pyt
NF 0.2, AEFIEH K HAEA 1 ADEER(H 0.55%)4F
G YK, B 96.1% 17K 7= b H 45 4b F 1E # K
(Pi<0.2). 7K™ it | BRI A5 Y L85 Sl 28
TGYIKPR R, Gt R B, MRS YK (5 33.1%) 7K
FEAR B ELNERSE, RS Yk R DL K P A
B, R (13.8%) 7K™ i 87.5% M IEZS, RIK
T | EHM R BT R AL T I RS (7 3.87%); MK
A B RARA TR RS Y, (R b T E TS Y

AR 1L MR 7 SR, XRRFEIZERIK =P ESE
V5 Y BB AT, IRKIR | IR K fa AR K £ TS e g
BT, V5 YRR, BRI K a1 Ak T B S YK
SN, ERAETFIEH K o WK IR H TS e ) A o 8
SRR 5 R B T 0.6<P<1.0, IS YKF,
) A AL T OE R KOE, (BILT AT 50% 1 i AR R
16.7%H AP AL FR2RETs Y, I 2 HERE L 4R
AbFEERETGY . TR N K P Ay | R TS Y D
PR, VYRR A 12.5% BV KR RE S A AL T b
1Y UL E, 6.0%0M A TR BT Y DA 1, ULBH S
i A A — TS PR O, AR AR o S B R s
PARHON 0.2<P<0.6, &b FREIGUIKE, HbiRKES
70.8%FF S AR A 79.2% 4 M O ERAL FA V5 Y S L | it
K R T ARV, A BALAL TR TS YO, R
PSRBT P TG 8 B 7.0 % B SR 11.8% A 8 4b T
BEvE YL, HENRA BRI FERETE Y.

Wk MPL XEARFEIRIOK S, . . 8. B
SR A 5 S 1 AT, HEP R K (0.179)>
K B (0.114)> #F 7K HF (0.091)> 3% 7K &F (0.040)> % /K 4
(0.022)>V 7K £.(0.020), b BH A% 25K )™ i S A Ts Y i TR

100 37 96.1 @ IEHE
v/ ) 7 -
% 7 9 L
B HEE TG Y
% 779 % 7 T
80 / ¢ / % BT
% N
%
ﬂ %
ha 7
: 7
%%
E4E)R
B 1 K E ARG Y a5 R
Fig.l Contamination assessment of heavy metal in aquatic products
*7 KERHPELRER PS MPI
Table 7 P; and MPI of heavy metal in aquatic products
P
KT d 25 — - MPI
5 il i i Bk S
IRIK IR 0.018 0.104 0.010 0.021 0.100 0.016 0.040
R 0.009 0.291 0.486 0.118 0.032 0.075 0.114
Rkt 0.013 0.007 0.083 0.029 0.037 0.058 0.022
KR 0.003 0.166 0.173 0.012 0.127 0.659 0.091
K& 0.009 0.592 0.207 0.046 0.045 0.408 0.179
K 0.006 0.006 0.038 0.017 0.025 0.372 0.020
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