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Abstract Objective: To study the correlation between heavy metal and harmful elements of Jasmine and the geo
— authenticity, and to evaluate the risk. Methods: The content difference of heavy metal elements in 43 batches
of Jasmine from different production areas was determined by ICP — MS, and cluster analysis was carried out to
study the correlation between the content of each element in Jasmine and the geo — authenticity. The dissolution
rate of each element after decocting in water was determined, the symbolic elements that might affect the contents
of heavy metal and harmful elements was screened, and risk assessment was performed. Results: The copolymeri-

zation of 43 batches of jasmine from different producing areas was divided into 2 types. The contents of heavy
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metals in powder and dry paste of Jasmine from different producing areas declined in the order of Cu,Cd,Pb ,As and

Hg, and the content of Cu in powder and dry paste was higher than other elements. The dissolution rates of heavy
metal and harmful elements declined in the order of As,Pb,Hg, Cu and Cd, and Pb, Cd and As were the represent-

ative elements that might affect the content of heavy metal and harmful elements in Jasmine. Risk assessment showed

that MOE,, <1 existed in samples from Hengzhou Town, Hengzhou City, Guangxi Province (batch number:.
20200810) and Quanzhou City, Fujian Province (batch number; 20230705) , and the hazard index and exposure

limit values in other producing areas were in line with the limit standards. Conclusion: This paper provides scientif-

ic basis for selection of planting area, artificial breeding and formulation of heavy metal and harmful limit standard.

Keywords: Jasmine; geo — authenticity ; heavy metal ; harmful elements; risk assessment
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Tab.1 Jasmine sample information

- FEIX. 5/ R H Hi . X 5/ R H B
(No.) (producing (lot No. /date (No.) (producing (lot No. /date
area) of collection) area) of collection)

1 ) PEREM T4 (Hengzhou Town ,Hengzhou City , Guangxi) 20200810 23 =N (Bozhou City, Anhui) 20230420

2 UPGREMN T EIA4HE ( Maling Town , Hengzhou City , Guangxi ) 20200820 24 AR =N T (Bozhou City, Anhui) 20230801

3 PPN TR ( Xiaoyi Town,Hengzhou City ,Guangxi ) 20200813 25 B EENITT(Bozhou City,Anhui) 20230710

4 JUPGREN T 25228 Yunbiao Town,Hengzhou City ,Guangxi) 20200810 26 LA =N (Bozhou City, Anhui) 20230613

5 PUPEREMN AR PH4E ( Nayang Town, Hengzhou City ,Guangxi ) 20200820 27 B EENTT(Bozhou City, Anhui) 20230722

6 J PERHT (Hengzhou City, Guangxi ) 20230703 28 PUJI|44 (Sichuan) 20230715

7 PERT T (Nanning City, Guangxi ) 210901 29 Puji|44 (Sichuan) 20230712

8  JP4F§T AT (Nanning City,Guangxi ) 221001 30 PUJIAHEZET(Ya’ an City, Sichuan) 20200813

9 J#44 (Guangdong) 2109001 31 PU)I4 41T (Leshan City,Sichuan) 210601

10 J~%4 (Guangdong) 230617011 32 PUI) LT Guanghan City,Sichuan) 20200731

11 J7%747T M (Guangzhou City ,Guangdong) 20230715 33 WJI#HEZ T (Ya’ an City,Sichuan) 20230615
12 JZA M (Huizhou City,Guangdong) 20220710 34 {8#E45 (Fujian) 72112002
13 V19544 (Jiangsu Province) 220201 35 FEEE SR (Quanzhou City,Fujian) 20230705
14 YIH4 (Jiangsu) 230301 36 FEEAE SR (Quanzhou City,Fujian) 20230315
15 YL (Jiangsu) 221001 37 AEAEJE ] T (Xiamen City,Fujian) 20221201
16 JTHA IR (Yancheng City, Jiangsu) 20230620 38 g R (Kunming City, Yunnan) 20230728
17 L3458 ( Yancheng City, Jiangsu Province) 20230708 39 ZEEE R (Kunming City, Yunnan) 20230411

18 VIH44ERITH ( Yancheng City, Jiangsu Province) 20230717 40 =4 R (Kunming City, Yunnan) 20230614
19 22 2207 (Bozhou City, Anhui Province ) 2021120686 41 LA R (Baoding City, Hebei ) 20230701
20 AL =5 M (Bozhou City, Anhui Province) 20230729 42 LA RE T (Baoding City ,Hebei ) 20230718
21 A =N T (Bozhou City,Anhui Province) 20230710 43 EHAK - TSR A 74 ( Yanbian Korean 20220303
22 2N T (Bozhou City, Anhui Province) 20230610 Autonomous Prefecture, Jilin)
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Tab.2 Method validation results

JLE a5y 72
(element) (regression equation )
As Y =347X +100 1. 000
cd Y =842X +8.89 1. 000
Ph Y=1.88x103X+9.95x10* 1. 000
Cu Y=1.98 x10%X +3. 13 x 10?
Hg Y=3.76 x10 "*X +2.76 x10 7>

0.999 9
0.999 2

oAUl 5 RN
(detection limit)/(mg - kg ™) (linear range)/(ng - mL~")

0. 005 0~20

0. 001 0~20

0. 002 0~20

0. 006 0 ~500

0. 001 0-~5
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] — & B ) As (Cd \Pb ., Cu JE A ol 5 3R
Heg ARUEETR, FESEVERE 6 K, 10 R E (8, 45 R Bk
FILEMEE R RSD(n =6) 53514 1.9% ,1. 9%,
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x3 MEAMFEHIESLERBETENSENTELE R (mg - kg ™' ,n=3)

Tab.3 Determination of heavy metal and harmful elements in powder and dry paste

As Pb Cu Hg
B G5
o) Bk T4 Bk 4 Bk i ik i
(powder) (dry paste) (powder) (dry paste) ( powder) (dry paste) ( powder) (dry paste)

1 0.162 7 0.242 1 0.893 6 1.380 6 10.439 1 9.917 3 0.002 7 0.003 2
2 0. 106 2 0.246 9 0.144 8 0.2237 6.839 2 7.047 5 0.004 1 0.004 3
3 0.116 8 0.2521 0.099 6 0.199 3 7.728 7 10. 065 0. 000 4 0

4 0.114 6 0.214 3 0.1358 0.1952 7.590 4 7.738 3 0 0

5 0.1159 0.172 4 0.102 2 0.179 9 8.967 9 4. 497 0.003 2 0.001 5
6 0.092 8 0.074 0.141 6 0.079 9 5.7712 2.248 4 0.013 6 0.008 1
7 0.092 7 0.211 0. 066 0. 057 7.5473 7.472 2 0. 008 0.008 1
8 0.067 4 0.0519 0. 068 0.049 9 6.5513 2.528 1 0.007 2 0.001 3
9 0.1156 0.1619 0.140 3 0.120 8 7.376 8 3.667 2 0.000 9 0.000 5
10 0.0717 0.077 5 0.082 2 0. 066 6 5.5572 3.5199 0.008 9 0

11 0.089 1 0.1197 0.118 5 0.1325 5.6324 3.093 8 0 0

12 0.081 8 0.151 4 0.197 4 0.165 8 5.8319 3.345 8 0 0

13 0. 068 9 0.148 2 0. 085 0.157 5 6.318 8 4.2353 0 0

14 0.098 2 0.114 0.175 4 0.1356 5.902 2 2.9229 0.008 6 0. 006 9
15 0.0959 0. 168 0.132 0.138 4 6.1957 3.890 1 0 0

16 0.090 3 0.132 0.5822 0.417 4 5.973 3 3. 066 2 0.016 4 0.008 8
17 0.093 6 0.146 1 0.093 0.075 8 5.980 2 2.438 3 0.007 5 0

18 0.128 2 0.176 7 0.154 0.159 4 5.965 8 3.624 0.001 3 0

19 0.088 8 0.181 3 0.099 5 0.126 7 7.1122 4.687 9 0 0

20 0. 068 9 0.077 0.083 8 0.087 2 6.076 3.660 6 0 0

21 0.105 8 0.1455 0.143 5 0.143 3 6.241 9 3.115 4 0 0

22 0.0753 0.097 4 0. 184 0.189 2 6.933 9 4.726 7 0. 006 0

23 0.073 2 0.068 2 0.095 3 0.062 9 5.6347 1.834 0.015 8 0.006 8
24 0.072 5 0.074 0.1323 0. 154 5.446 9 1.940 1 0 0

25 0. 108 2 0. 144 0.097 3 0.090 7 6.569 2 4.121 3 0.046 9 0.019 5
26 0.105 4 0.086 4 0.044 9 0.029 8 5.7373 2.547 2 0 0

27 0.104 8 0.074 0.128 4 0.083 3 5.807 4 1.704 5 0 0

28 0.072 1 0.102 7 0.1553 0.129 6 5.636 3 2.5827 0.005 8 0.001 5
29 0.083 9 0.067 9 0.168 3 0.096 8 5.837 2 2.142 8 0.036 3 0.011 4
30 0. 100 4 0.177 5 0.115 0.1619 7.117 8 3.967 3 0 0

31 0.112 6 0.1715 0.102 6 0.116 8 14. 439 7.6817 0. 006 0.006 7
32 0.077 7 0.090 7 0.123 7 0.121 9 5.536 2.320 6 0 0

33 0.092 4 0.099 9 0.117 2 0.077 7 5.736 2 2.729 9 0.019 8 0. 006 9
34 0.080 7 0.068 3 0.145 1 0.113 1 5.8127 2.1355 0.004 1 0

35 0. 098 8 0.0819 0.739 9 0.309 1 5.523 4 2.2319 0 0

36 0.098 5 0.087 2 0.121 8 0.120 3 5.893 1.792 6 0.206 5 0. 047
37 0. 106 9 0.076 8 0.089 8 0.062 2 5.659 5 1.999 0.004 4 0

38 0.089 5 0.098 7 0.207 6 0.149 9 6.149 4 2.573 0 0

39 0.104 4 0.092 2 0.075 2 0.053 8 6.1217 1.911 4 0. 007 0.000 8
40 0.078 4 0.070 3 0.101 1 0.051 7 7.406 4 2.050 5 0.014 1 0. 006 7
41 0.072 5 0. 144 4 0.1321 0. 147 2 7.3293 4.774 9 0.004 9 0.004 1
42 0.074 0.113 4 0.139 8 0.1359 9.024 1 3.4215 0.084 3 0.045 1
43 0.089 2 0.185 4 0.102 8 0.130 1 6.989 8 4.807 7 0.002 1 0. 000 9
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Tab.4 Dissolution rate of heavy metal and harmful elements in decoction
I 4ps 1l ===
FiRES cd Ph Cu e W TRAES cd Ph Cu He
(No. ) (No. )
1 45.32 16. 29 47.07 28.94 35.31 23 41. 06 12. 04 28.92 14.27 18.71
2 63.97 26.51 42.53 28.37 28. 44 24 49.02 15.91 55. 87 17. 09 0
3 68. 98 18. 41 63. 96 41.63 0 25 49.7 11. 89 34.85 23.44 15. 56
4 56. 95 12.77 43.75 31.04 0 26 55.27 31. 47 44.59 29.91 0
5 46. 58 18. 04 55. 11 15.71 14.79 27 52.13 20.78 47.97 21.68 0
6 54.32 21.57 38. 04 26.26 40. 46 28 63. 01 17.42 36.91 20. 26 11. 19
7 67.94 14.71 25.82 29.57 29.98 29 53.75 22.96 37.74 24.08 20. 58
8 53.98 11.51 50. 74 26. 64 13. 68 30 60. 97 21.83 48.57 19.23 0
9 49. 66 17.32 30. 56 17. 64 19.83 31 58.28 19. 85 43.61 20. 37 43.02
10 51.91 25.99 38. 66 30. 19 0 32 57.37 17. 86 48.51 20. 63 0
11 58.97 19. 87 49. 06 24. 11 0 33 53.16 21.07 32.15 23.1 16.9
12 68. 58 18.77 31.13 21.25 0 34 56. 95 21.59 52.46 24.75 0
13 67. 18 19.1 57.93 20. 94 0 35 52. 82 21.69 26.53 25. 66 0
14 49. 89 14 33.18 21.25 34.31 36 48.39 18. 63 53.94 16. 62 12. 48
15 46. 81 10. 8 27.97 16.75 0 37 42. 11 22.54 40. 56 20.71 0
16 53.09 9.5 25.79 18. 46 21. 11 38 56. 81 21.73 37.59 21.79 0
17 59.7 14. 84 31.21 15.59 0 39 54. 82 17. 88 44. 16 19.21 7.24
18 42.17 9.11 31.69 18.57 0 40 54.77 20.79 30. 94 16.75 29. 88
19 57.78 18.73 36. 05 18. 66 0 41 48.97 8. 11 27.35 15.97 20. 95
20 46.52 15. 64 42.79 24.78 0 42 50. 68 17. 67 32.14 12.53 17. 68
21 37.96 11.24 27.51 13.73 0 43 52 16. 64 31. 66 17.2 10. 71
22 35.67 10. 65 28.34 18.79 0  #ff(mean) 53.4 17.58 39. 44 21.72 22.04
)0 3 10 15 2 > 2.11.4 FIFEITESN K3 4 TR D, SRAE
15 - NN 327
Sl= s T 4 R N E TR R AT 7.24% ~
11 W53 %7 f— W SUI=R
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18 I e s ke — % A L s
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6 DRI =T g 27
%gl_ B R, BE & EES R A FIURE B RN
8 N 7 »
el WA As Pb Hg Cu Cd, >RH] SPSS25 3#r i i1t
10 — ey 2 & o N
%%- B TR A LR R S R 22 9
33 NP .
39 RS S
== FHRHAG R, Wk,
2% 8 — y
12 2.11.5 S-N-K&ESF FKRHS-N-K EX 43
21 =] S T
= HE R[22 K 4 T A 5 70 0% th i
31 - ey e
4 | | Froobr , AR AT R i b B Cu 5 Hg TR #EHE
14 . > s S
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1 FREFREFHERESE

Fig.1 Cluster analysis of jasmine from different areas
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KT FTEHTESEREELRBHES -N-KELLE(a=0.05)

Tab.7 Comparison of dissolution rate of heavy metals

and harmful elements in dry paste by S — N — K method

JLR PRI
(element)  (number of cases) 2 3 4
Cd 43 17.575
Cu 43 21.724
H 3 2.04
Pb 43 39.44
As 43 53.395
14 1 0.842 1 1

AN AR B A2 5, R H] SIMCAL4. 1 3 B 5 ik
FTIEA I fe /N — 3 i - H5 73 e (OPLS — DA) | &5
HAERL A 15 5L RPX 2 0.583, B4 5 (Q°) A
0.504, R F Q*¥J KT 0.5, A 45 AT 4 BORAE
AR 47 406 IE ( permutation, n =200) , 4%
B RY=0.0228,0° = -0.013 5,8 R°YE Y #h
AIEREE/NT 0.4, QP78 Y B AYHREE /N T 0. 05, BEALR
R B, v F T R A a7 X B SR AR 7
FIFIAS 2 5 24 % 52 {8 ( variable importance projec-
tion,, VIP) i e 52 Wi SR AL H 45 JR S H TR & /iy
PRAETETTER, LA VIP > 1 S hniE, 457K Pb . Cd 5
As TTR I RBSEU KA B &8 LA FE LR S =M
pREMETR " WK 2 ~4,
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RS5 MANTEESRRAEELRIENN(x+5,n=3)
Tab.5 Content analysis of heavy metal and harmful elements in powder and dry paste
FE Bt 4340 (mass fraction)/(mg - kg™')
('sample) As cd Pb Cu Hg
3R (powder) 0.09 0. 02 0.42 £0.07 0.16 +0. 17 6.7 £2.24 0.01 £0.03
T8 (dry paste) 0.13 +0. 05 0.18 £0.08 0.16 £0.2 3.79 £2.1 0+0.01
%6 THNTESEREETETHEFTENM (x+5,n=3) P m
Tab.6 Variance analysis of heavy metal and harmful elements 2+ ’ ~ o .i
. . @2 0% N\ | B
leaching rate in dry paste 14 zoézgwu‘”o“b% o =g
—_ N e { 50 ‘
% TR R _ e | =
p jab \ 281 29@147 H10
(element)  (number of cases) (dissolution rate)/% =4 Q2 o o, 1
@ @ 12
As 43 53.4 £7.85 183.066 <0.001 -2+ = %i
cd 4 17.58 +5.01 1 e =%g
® 17
Ph 43 39.44 £10.07 _4 o o * s
Cu I 21.72£5.73 405 2 4 0 12 3 4 s HE
T 1]
Hg 43 22.04 £7

B2 FAEFERALEESERAEETLRSE OPLS -DA E(H &R
%5 :1~43)
Fig.2 OPLS - DA plot of heavy metal and harmful elements content

in Jasmine from 43 producing areas (No. 1 ~43)
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Fig. 3  Replacement test diagram of heavy metal and harmful

elements content in Jasmine from 43 producing areas
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212 JMEEIRAE LELILE 8,

AWFFEE o f TN SE H R AE A A | 28RV
fili AU FFAE AR AP B , X SRR AL AT XU DA
2.12.1 faFP SEFRIE  RAGE M T2t
et AR s PPAL O v SR 4 I BRASU RIS £ i 94
FE AL 22 01 4> (Joint Expert Committee on Food
Additives, JECFA) # 37 1y o€ %K fi FE 18 % (6
(health — based guidance values, HBGV) [ £ {4 H
o] %% A 12 (acceptable daily intake, ADI) & &
H B] i 5% #t A i ( provisional tolerable monthly
intake , PTMI) %5 %2 5% . #052 Cd (0% 5 PTMI 3
25 g - kg, H (087 5 . J8 T i 2 HEA B ( provi-
sional tolerable weekly intake, PTWI) Jy 4 pg » kg™,
Cu B9 € £ H 0] 7 52 #% A & ( provisional maximum
theoretical daily intake, PMTDI) 24 500 pg - kg ™', i
T JECFA & T 2010 4E4U5S Pb  As @545 T8, 9Lk
RHSLHT RS A, i Pb 27 WHO 2 Hi 1) i
A NO MLAE R0, WS4 s B 1 57 i T FRAEL ( benchmark
dose lower 01, BMDIO1) % H 1.3 pg - kg™ ,As &
ZIAIIF e NSO K0 FE 3G 0. 5% 1 B
7] {2 T PR {H ( Benchmark dose lower 0.5, BMDL
0.5) K4 H3.0 pg - kg ™',

2.12.2 H#EFEE HEFEE (exposure, Exp) &
NRCH Exp =EF x Ed x IR x C x t/AT/W, H ¥ EF 2}
90 d,Ed 3 20 4, 1R 2k 500 g, C FIRF M A P 5%
FoRMAFETRETE(mg - kg ™) ;1 HRFEHT
g HGE LA FEITRE R, AT 25 550 (F1
TFORED) , W N R R, LA 63 kg 1T
2.12.3 fEERE B EIEE(hazard index , HI) i
FTA R (R Cd Hg, Cu TR, AN
HI = Exp x 10/HBGV, Exp #l HBGV ¥ {1 pg -
ke ' ,10 K34 T, Cd T2 HBGV = PTMI/30, He
JLZ% HBGV = PTWI/7, Cu JG % HBGV = PMTDI,
HI > 1, XU T PASGTE s HI< 1, A B A 8o KU .
2.12.4 RFEMBE FEEFR{E (margin of exposure,
MOE ) i F PR AR B Y As \Pb TR, 1157
/5584 MOE = BMDL/Exp/10,, Exp 1 BMDL 26{i;
H pg - kg™ BMDL Jy As \Pb JT 28 504 1 5 F R AH,
10 Jy°#t 2= A¥ . MOE <1, KU B T LASGiE s MOE >
1, A B A8 SO UK

2.12.5 HARALFE ¥R BRD IR, X 43 HER AR
Hr As Cd . Pb Cu Fll Hg #E47 XU IFAL o KUK DFAl

3 it 54%iR

UL AR, Bl R LA 134 B, AATTRH 6 ot i
MM EM, £ MY A B FEEE M. BT
P AE RIS h 8 2 8/ A e 5 A FH B4R T
R, NN A GRS R, IR B RAEE T
MW, RE—ERanaERER” ™, [
B, B 412 Tl A & J8 , SR AL 7= H i) A= S A B
Al RES 8 B ™ EO R, H 2 A T I ™ A Pk AR
KAEWFFTUE B, 5 4 @ X A 8 3 R A Gl i IE 5 1
A= PRAE P 3 B PR S ) 45 5 I A AR O AR A
HRARYE, S EMmeh 2P E SR ES IR G
HEAMUEN , NRPE AR W IRE S T 4 )8 3 T4
GIFR NG TE 4 R & A s B &, 23 LA
TERRUE, T E R A BOEE WSS Y W,
X R a2 TR e 4 iR T R AE T BB S i R
T R )

FATIENE N P EBR A 2 —, H ) P Fh
FE TR J A E R, L L A R ) P A T 1) S
FEFEAY 22—, B S AR O EE . 2020 4R
(o NRILFIEZ5 ) Boe , 48 A EFIu R
Pb . Cd As Hg, Cu I % 3% (38 W] 2321 Jg 5 W% Ui 43
IR T B8 SR A S B TR B A ) i, Pb AN
325 mg - kg™, Cd A5t 1 mg - kg™, As AT
2 mg - kg™, Hg Af55d 0.2 mg - kg™', Cu K455
20mg - kg™ FARFEFIEMAL TEESE LA
FEILR G EIMFE LR KBS PG 5 ) 7 M
TR N B (FiE 45 20200810 ) 5 4 48 58 I i (45
20230705) f) MOE,, < 1, fF1E — & BB KUK, Hid
7 H Y fE F AR R HI, (HI R0 HI B/ T 1, 2R ER R
{H MOE, Fil MOE,, ¥ K F 1, 1 B A fg 5 1 35 19
Al REtERAK .

43 HLUCR AL AR T B & E 4R A EIT
RE RN, Cu Cd \Pb As Hg, ¥ K FI T8
hCu TR EFEWRKTFHME B TR, A& ES
JE IR R K/NIUF K As \Pb Cu Cd \Hg, 7 225>
MrEAERAAEGI 2B IR REN, =48
TUR S E KR 2 R AR 2 A IEAH

S - N - K k4 85 R R B, A R ™= XA L
M E 4 JE A FICRE % Cu 5 Hg To i 2
5, HAh TR BAHZ [0 396 B & 25 5, DA AE A
e R H H As \Pb 5 Cd JCE MY & & 55 3 e
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*8 FF£th 5 MIiTERH Exp #1 MOE X HI
Tab.8 Exp, MOE and HI of five elements in Jasmine
B 2 Exp/(pg - kg™") MOE/HI
(No. ) As Pb cd Cu Hg As(MOE) Pb(MOE)  Cd(HI) Cu( HI) Hg( HI)
1 0.048 6 0.197 1 0.037 9 1.267 8 0. 000 3 6.175 6 0.659 7 0.454 8 0.025 4 0. 005 8
2 0.0317 0.0319 0.042 5 0.830 6 0.000 5 9.461 2 4.0712 0.5105 0.016 6 0. 008 8
3 0.034 9 0.022 0.052 8 0.938 6 0 8.602 5 5.918 8 0.633 3 0.018 8 0.000 9
4 0.034 2 0.029 9 0.037 9 0.921 8 0 8.767 7 4.3411 0.455 2 0.018 4 0
5 0.034 6 0.022 5 0.053 2 1.089 1 0. 000 4 8.669 3 5.768 3 0.638 6 0.021 8 0. 006 9
6 0.027 7 0.031 2 0.039 1 0.700 9 0.0017  10.827 3 4.163 2 0.468 9 0.014 0.029 3
7 0.027 7 0.014 6 0.048 9 0.916 6 0. 001 10. 839 8.9321 0.586 8 0.018 3 0.017 3
8 0.020 1 0.015 0.044 1 0.795 6 0.0009  14.907 6 8.669 3 0.529 5 0.015 9 0.015 5
9 0.034 5 0.030 9 0.048 3 0.895 9 0. 000 1 8.691 8 4.2018 0.579 2 0.017 9 0.001 9
10 0.021 4 0.018 1 0.036 2 0.6749 0.001 1 14.013 6 7.171 7 0.434 7 0.013 5 0.019 2
11 0.026 6 0.026 1 0.038 7 0. 684 0 11.276 9 4.974 8 0.464 7 0.013 7 0
12 0.024 4 0.043 5 0.0459 0.708 2 0 12.283 3 2.986 4 0.551 0.014 2 0
13 0.020 6 0.018 7 0.0328 0.767 4 0 14.583 1 6.9355 0.393 5 0.015 3 0
14 0.029 3 0.038 7 0.035 4 0.716 8 0.001 1  10.2319 3.361 0.425 1 0.014 3 0.018 5
15 0.028 6 0.029 1 0.0389 0.752 4 0 10. 477 3 4. 466 0. 467 0.015 0
16 0.027 0.128 4 0. 044 0.725 4 0. 002 11.127 1 1.012 6 0.528 3 0.014 5 0.035 4
17 0.027 9 0.020 5 0.042 1 0.726 3 0.0009  10.734 8 6.3389 0.505 4 0.014 5 0.016 2
18 0.038 3 0.034 0.0429 0.724 5 0. 000 2 7.8376 3.828 0.5153 0.014 5 0.002 8
19 0.026 5 0.0219 0. 046 4 0.863 7 0 11.315 5.924 8 0.556 5 0.017 3 0
20 0.020 6 0.018 5 0.041 2 0.737 9 0 14.583 1 7.034 8 0.494 8 0.014 8 0
21 0.0316 0.0316 0.052 1 0.758 0 9.496 9 4.108 1 0.624 7 0.015 2 0
22 0.022 5 0.040 6 0.044 5 0.842 1 0.0007 13.3436 3.203 9 0.534 4 0.016 8 0.0129
23 0.0219 0.021 0.047 3 0.684 3 0.0019 13.726 4 6.1859 0.567 2 0.013 7 0.034 1
24 0.021 6 0.029 2 0.028 5 0.661 5 0 13. 859 4.4559 0.341 6 0.013 2 0
25 0.032 3 0.021 5 0.029 9 0.797 8 0.005 8 9.286 3 6.058 7 0.358 6 0.016 0.101 1
26 0.0315 0.009 9 0.0339 0. 696 8 0 9.533 13.129 5 0. 406 4 0.013 9 0
27 0.031 3 0.028 3 0.037 1 0.705 3 0 9.587 6 4.591 2 0.444 8 0.014 1 0
28 0.021 5 0.034 2 0.036 6 0.684 5 0.0007  13.9359 3.796 0.439 5 0.013 7 0.012 5
29 0.025 1 0.037 1 0.039 8 0.708 9 0.0045 11.9759 3.502 8 0.478 1 0.014 2 0.078 3
30 0.03 0.025 4 0.046 8 0.864 4 0 10. 007 7 5.1262 0.561 7 0.017 3 0
31 0.033 6 0.022 6 0.054 8 1.753 5 0. 000 7 8.923 4 5.745 8 0.657 2 0.035 1 0.0129
32 0.023 2 0.027 3 0.0389 0.672 3 0 12.931 5 4.7657 0.467 1 0.013 4 0
33 0.027 6 0.025 8 0.042 2 0. 696 6 0.0024  10.874 2 5.03 0.506 5 0.013 9 0.042 7
34 0.024 1 0.032 0.037 5 0.705 9 0.0005  12.4507 4.062 8 0.449 5 0.014 1 0.008 8
35 0.029 5 0.163 2 0.036 8 0.670 8 0 10. 169 8 0.796 8 0.4419 0.013 4 0
36 0.029 4 0.026 9 0.045 4 0.715 7 0.0254  10.200 8 4.84 0.544 4 0.014 3 0.445 3
37 0.0319 0.019 8 0.041 9 0.687 3 0.000 5 9.399 2 6.564 8 0.503 1 0.013 7 0.009 5
38 0.026 7 0.045 8 0.042 1 0.746 8 0 11.226 5 2.839 7 0.504 6 0.014 9 0
39 0.0312 0.016 6 0.0419 0.743 4 0.000 9 9.624 3 7.839 3 0.502 2 0.014 9 0.015 1
40 0.023 4 0.0223 0.029 7 0.899 5 0.0017  12.816 5.831 0.356 5 0.018 0.030 4
41 0.021 6 0.029 1 0.030 4 0.890 1 0.0006  13.859 4.462 6 0.364 2 0.017 8 0.010 6
42 0.022 1 0.030 8 0.023 4 1.095 9 0.0104  13.578 4.216 9 0.281 0.0219 0.1818
43 0.026 6 0.0227 0.046 5 0.848 9 0.0003  11.264 3 5.734 6 0.558 5 0.017 0.004 5
It (mean)  0.028 0.036 2 0.040 9 0.813 2 0.001 6 11.104 1 5.061 6 0. 490 4 0.016 3 0.027 4
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VIP £ A B f5¢ /)y — 3fe [l U3 1) i 128 07 125, %o
TH— AR, L VIP R S Bz Az fEAR Sy 0 A
F189 52 M0 ) R ISF, 2% B8 HCAh 19 72 30 o 2% 72 o i 42 X
PSR (R ), — € A B AT 5 SE B AR SC L
VIP > 1 S hRifiEdii e A A AL T & /A e E LR
FRMITREMEICR, 2R KW Pb.Cd 5 As JUR
Je BER I R A AL B R A L HE LR S IR S
PoL R, 4RSS - N-KEpIaRER
—H

FAAAEAE HH AR b 32 2 PUR I oK B iR
FH S PRI 7S SO WO AN [R] 7 i 14 5 A A8 8 A L 7K B
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S TE LR AR DG G 28 R o HL R AR AR A R
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