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Number: M03G3130

Baseline Survey on the Contaminants of
Selected 30 Traditional Chinese Medicine
Preparations

Chien-Chih YU
China Medicinal University

ABSTRACT

This study aimed to evaluate the safety of currently distributed Traditional
Chinese Medicine (TCM) preparations and to establish the maximum allowable limits
of contaminants in TCM preparations.

This study surveyed more than 30 types of commonly commercially available
ready-made TCM preparations. Three to five samples for each TCM preparation were
collected from different certificated GMP manufacturers and a total of 174 samples
were examined. The levels of heavy metals including Selenium (Se), Cadmium (Cd),
Mercury (Hg), Lead (Pb) and Copper (Cu) were analyzed. Microbiological assays such
as total plate count, counts of E. coil and Salmonella were also tested. All the testing
procedures were performed in a Taiwan Accreditation Foundation (TAF)-verified
laboratory by using of the protocols recommended by the Ministry of Health and
Welfare. Prior to preparing the mid-term and final reports, professional delegates were
invited from industry, government and academia to participate in two respective
seminars. The maximum allowable limits of containments in the selected TCM
preparations were determined thereby.

All the tested samples revealed that the level of total heavy metals was lower than
30 ppm. Analysis of the individual heavy metals showed the levels as follows: Se,
non-detectable ~ 2.9 ppm; Pb, non-detectable~12.2 ppm; Cd, non-detectable ~
0.5ppm; Hg, non-detectable ~ 12.3 ppm; and Cu, 1 ~ 12.1 ppm. Six samples with total
plate counts greater than 10°cfu were detected. Both of E. coil and Salmonella were
negative in all samples.

In accordance with the results of statistic analysis and the conclusive opinions
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obtained from the professional experts, the following levels were recommended as the
maximum allowable limits: total heavy metals, 30 ppm; Se, 3 ppm; Cd, 0.5 ppm; Hg,
0.5 ppm; Pb, 10 ppm; the total plate counts, 10°cfu/g; E. coli, negative; and
Salmonella, negative. The above-described levels will be submitted to the Department
of Chinese Medicine and Pharmacy for further evaluation to determine the standard
maximum allowable limits.

Keywords: Traditional Chinese Medicine preparations, Heavy metals, Microbes
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BB S A i B L Multiwave 3000 (Microwave Sample Preparation system),
GEM company
FE RIS LR T R PREEE
3RS CTM-328, SR 1 £y Ao e S #
4 ¥ 3 % 45 ¢ Type 37900 Culture Incubater, Barnstead Thermolyne
Company, USA

,ﬂu; au\ E:D

PNV S ES
()1 REBE A7 2 FEL
FrePeTR P iR B 0 BT HRE(0Q)E M BFE(PQ) S
iz ICH (Tripartite International Conference on Harmonization) Q2A
2 QB RETEFAF I F TR R BmA 0 - o B RP
EROBMTEER  RMERE FAGH PREFTR o

5



AR | 4 5 il I ?iiﬁdﬁ; i
H—H + + - +
Roh i + _ N
WEE N + } +
e AR AR R - - + _
RARE TR - b - -
Bt - + . +
. - + ] N

(Z)mdr2 it 2 kiEd F odE k%R 2 0 2R & TAF

;;1;& AR RAA T o
1. RELBBPRBOABTL T BB A pl0 174
B e
L1 ffps pe—DP~rk i pe 60 mL > 4o kK AF# 2 100 mL -
12 Bpe—A 2 orh LfEk Rz Bk BB ERR (des
186 7 ) & kpetlz o

13 A2 5% 2 3% (¢ 2L irs 2507 ) 2975 £ 4
f

Bz RERREFEIBRRhEEEREZHREZ 7
AZ3E 2 ppm o

LAFRT & FR—0 e PRl 2

1.5 7 i 473 i —B-A) e 4> 159.8 mg i3 2 A i (1—100) 100
mL ¢ > 4e-kK T 1,000 mLe 7%k el 2 RTRRHTH 2 gt
BrEE-AEFZFTIRLER -

1.6 152843 e — F 8 Popl fl 473 % 10 mLo 4o K fF78 2 100
mL > & o A%7%=% mL 745 001 mg > & Jf3 et pFae
Bz o

17 w&ar—P & 10 g (el 5972 £ £ H2 UL A8
30 ppm FF > BIB~500mg) B #3E P o 4eif B AL R R
B P LRI T e gt e e AR 2 mL 2 R S F 0 /)
e BT AR A 8 U 28153 500~600 T I A A R D
WA okl e fF B2 4mh s FX 0 B Ak R
F I s “ﬁfqa C EFo oA R BRK L FREEBIR

6



Ak 10 ML FiF - A48 F4e g mREEHTE AR

@,.L%ﬁﬁf@ v dr s J\ﬁrﬁﬁ\ 25 mL > /Fﬁﬁ?ﬁ Pl 143 BE
B pH & 3.0~40 2 F » w & pFiFig2 - HIF 2 iE* K

10mL e/ > R B jmip & & > Svig £ 2 ki€ = 40mL > iR

L3103 o

€ 2P = 100# 10" 31 p %‘#’s‘x % 1001903783 55 =
ZRPEFRP
1§ * #0
1.1 ﬁﬁil‘mffﬁi%‘ D el AL S SR B - BE R
12, M2 > F {AlE* o g B2 0 fﬁ:m“‘ AR
B0 kAR AN AT TR AR TRA
i’éﬁﬁgiﬁaﬁﬁﬂ%%(%ﬁﬁﬂk\&ﬁwé
BACA R E ) RERFEZF BRI E (NS
RGBT E  FE RS RIS TR R M E
RS FZ AL BB TRTHZ ) BN BRF
2R AT R S BRI AP ST E IR
2. & E
2.1. %% ¢
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Calbr qurve:
Parmeters of curve

BEC:

LOD:

Comal :

Ling:

Calbr curve:

LOD:

Weight

280323

327 pgh

0999018
Weight ot used

0.255126

25l

0999020
not used

Pb,_220.383 nm
1=0,01662 + 0.00514 * C

Intensity
o

11TV S——

0615

0000 25000 SD000 75000 100000 125000 150000

Cd, 228802 nm
1200005354 + 0.0214*C

Concentration

f { { f
000 8333 16667 5000 33333 41667 50000
Concentration
20MRE  [EE

EWN L

fatk

Bl =

Ling: 1 nm
Calibv. curve: 15-0,0006588 + 0.005236 * C
Parametars of cuive intensity
Sigma:  0.490561 k3] r o : T
DAT —=e-ver E ....... ’. ........ :l ......
BEC:  126ngh o : : : ;
- il S 9 5
LoD: s — E E !
M3 ; h \ )
Comsl.:  0.999739 | 7 | i )
0000 t t f f t
Weight ot used 0000 833 16667 /000 W3\ NG SO0
Concentration
Line: Cu, 324754 nm
Caliby. curve: |=0.02743 +0,004083* C
Paramelsrs of curve
Sgma: 833628
BEC: 67
LoD A
Comel :  0.995348
Weight ot used 0000 3] GEEST 100000 1333 1656ET 200000

Concentration

-
-
-
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N e ol
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0.8
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0.2+

eollatl | T

UCL =0.7112

- T,T_ ik CL = 0.3601
I 1 SR M

0.0

LCL = 0.008951

-0.2

Subgroup Mean (XBAR)

77

124
1.04
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0.6 4
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0.0
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o CL = 0.3431

30 40

Subgroup Number
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0.25 4

0.20
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0.05 4
0.35+

0.30 4
0.25 ]
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0.20 4
0.15 ]
0.104
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0.05 4

0.00 4

T
30 40
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JucL = 0.2351

I]:'.CL = 00913
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o
3
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0
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(=]
c
T 44 -
14
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0 T T LCL=0
0 30 40
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-
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Subgroup Mean (XBAR)

Range

Subgroup Mean (XBAR)

Range
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N LE T

I 50 4 ke ;F; BE & w | A | o | o

L RCRAR -

PERE 2L < 10°cfulg Jf@? <30ppm | <10ppm |<0.5ppm |<0.5ppm |<3ppm | & R Z_

B l

CMU103-01-1 | C 1.2x10°| &1+ pass 1 03 N.D| 06 102
CMU103-01-2 | A | 7.3x10% & pass 1 03 N.D| 05 107
CMU103-01-3 | E 8.0x10%| &1+ pass 1 0.2 N.D., 04/ 106
CMU103-02-1 | K 1.2x10°| &1+ pass 0.8 N.D. N.D.| 04| 68
CMU103-02-2 | E 1.5x10°| 141+ pass 0.6/ N.D. N.D.| 04/ 6.2
CMU103-02-3 | D 1.5x10'| &1+ pass 0.3 N.D. N.D.| ND. 83
CMU103-03-1 | C 2.1x10°| £ 1+ pass 0.9 01 N.D| 04 102
CMU103-03-2 | K 1.6x10° ta i pass 1.2 01 N.D| 03 95
CMU103-03-3 | E 1.7x10°| 1£ 1+ pass 1.3 01 N.D.| 05 98
CMU103-03-4 | D <10| I£ 1+ pass 1.1 02 ND| 03 99
CMU103-04-1 | C 3.4x10% pass 0.9 01 ND| 01 7.2
CMU103-04-2 | K | 5.4x10% & pass 0.9 02/ ND| 03 83
CMU103-04-3 | A 1.5x10% ta i pass 0.5 N.D. N.D. 1 6.9
CMU103-04-4 | E 1.6x10°| £ 1+ pass 0.9 01 ND| 02 73
CMU103-04-5 | D 1.1x10% £ pass 0.8 0.1 N.D.| 02 76
CMU103-04-6 | F 5.8x10°%| &1 pass 0.8 01 N.D| 01/ 82
CMU103-05-1 | C 1.2x10°| £ 1+ pass 1.9 0.3 N.D. 1 64
CMU103-05-2 | K 1.5x10°| &1+ pass 1.1 01 N.D.| 04 57
CMU103-05-3 | A | 7.4x10% &4 pass 1.2 0.1 32| 08 61
CMU103-05-4 | E 4.8x10%| 1£ 1+ pass 2 02/ ND| 03 54
CMU103-05-5 | D 2.8x10°| 141+ pass 09/ N.D. N.D.| 04| 73
CMU103-05-6 | F 3.3x10% & pass 0.7 01 ND| 03 61
CMU103-06-1 | C 9.9x10% &1 pass 2.1 03 ND| 02 69
CMU103-06-2 | K | 4.8x10% &4 pass 8.9 05 N.D| 02 69
CMU103-06-3 | A | 5.5x10% &+ pass 1.4 0.4 58 03] 87
CMU103-06-4 | E 2.9x10°| 141+ pass 7.9 04 ND| 02 65
CMU103-06-5 | F 4.1x10% a1t pass 3.3 0.5 N.D., 03 82
CMU103-07-1 | C 1.9x10%| &1+ pass 1.1 02/ N.D/| 06 101
CMU103-07-2 | K | 3.9x10°% &4 pass 1.1 02 ND| 06 67
CMU103-07-3 | A 1.3x10°| &1+ pass 1.7 N.D. 08 06/ 38
CMU103-07-4 | E 1.3x10°| 1£ 1+ pass 0.9 02] ND| 02 81
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poamn vl 2pe | 0|70 lugan| &
Iy vtk & 2 & I
LR
CMU103-07-5 | D | 15x10% K% | 4% | pass — .
CMU103-08-1 | C | 1.1x10° t&f | &4+ |  pass 0- 2l ND| 04 88
CMU103-08-2 | L | 1.3x10° Kef: | t544 | pass 0-2 01 ND| ND| 46
CMU103-08-3 | J | 6.0x10% % | 542 | pass 1-5 03 ND| 01 10
CMU103-09-1 | C | 1.4x10° &4 | &4 | pass 1.5 02/ ND.| 04 114
CMU103-09-2 | K | 7.9x10* K&f | 1544 | pass 0-4 02( ND/| 05 9
CMU103-09-3 | A | 2.3x10° % | 4% | pass 0-2 02/ ND| 02 93
CMU103-09-4 | E | 3.6x10% I | 1542 |  pass 0- 0.1 17] 02 9
CMU103-09-5 | D | 7.0x10% &4 | 542 |  pass 0.6 02/ ND| 02 75
CMU103-10-1 | C L3x10° A4 | 1 p2 vass A N.D. N.D. 0.2 10.8
CMU103-10-2 | K 4 1.2 0.2 N.D. 05/ 11.2
5.8x10°| F& 4 | I=1% |  pass 1 0
CMU103-10-3 | E 5 1 N.D. 0.3 108
1.6x10°| I& 1 | s pass 0.6 0.2
CMU103-10-4 | D | 35x10' K& | 4 | pass 1. | T
CMU103-10-5 | F 2 ax10° A4 | 1E 2 ass 1-1 0.2 N.D. 03] 115
CMU103-11-1 | C 5 4 01 ND| 02 121
1.4x10° F& 2 | I£12 | pass 0.9 0.1
CMU103-11-2 | E | 15x10% t&f: | 42 |  pass : : N.D.| 05 95
CMU103-11-3 | K 2 Ox10°| Ep | 1Ep s ;-6 0.3 N.D. 0.7] 10.3
CMU103-11-4 | D | 15x10% &4 | 42 | pass 0'8 02] ND| 04 89
CMUL0B.115 | F | Lox10" i | BE | pass 8 01 ND| 04 106
CMUL03-12-1| C | 1.9x10° (A8 | A1 | pass 11 02| ND| 04 092
CMU103-13-1| C | 1.4x10°| 1o+ | 164 | pass 3'2 04 ND| 05 68
CMU103-13-2 | K | 3.9x10° 145 | Kaf% | pass 1-5 04 ND| 29 86
CMUL103-13-3 | A | 95x10° ta42 [ 1242 | pass 1-7 03 ND| 12/ 76
CMU103-13-4 | E 2.9x10% 1212 | 112 oass ‘21 0.3 12.3 05 8.8
CMU103-14-1 | C 3k 02| ND/| 08 87
90107 42 | B2 | pass 08 ND
CMU103-14-2 | A | 8.1x10% 4% | 542 |  pass 0- D) ND| 03 64
CMU103-14-3 | E | 6.0x10° I | 1542 | pass 8 N.D. 43 02/ 71
CMU103-14-4 | G 05x10° A4 | 42 | pass 1 N.D. N.D.,. 06 7.1
CMU103-14-5 | D <10 4 | 2| pass 28 03 ND| 06 81
CMU103-15-1 | C | 9.7x10% t& 4 | 42 |  pass 11 ND[ ND| 02 66
CMU103-15-2 | E 4 -2 0.1 N.D. 0.9 6.4
7.0x10%| 214 | 2L ass
P 3 01 ND| 02 43
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(i E{ v < 10°cfu/g W o <30ppm | <10ppm |<0.5ppm |<0.5ppm |<3ppm
CMU103-15-3 | K | 1.1x10° o v
CMU103-15-4 | D 1.0x10* ass 2'7 0.1 N.D. 0.9
CMU103-15-5| F 5.4x103 oass 0'8 0.1 N.D. 0.3
CMU103-16-1 | C 1.1x10* s 0-3 0.2 N.D.| 02
CMU103-16-2 | K | 9.4x10* - 0-7 N.D., ND.| 02
CMU103-16-3 | A 1.3x10° oass 0'8 N.D. N.D. 0.1
CMU103-16-4 | E 6.0x10" s 0-4 N.D. 5.6 0.7
CMU103-16-5| D 2 5x10* oass 2'2 N.D. N.D. 0.2
CMU103-17-1 | C 7 5x10° ; N.D. N.D. 0.2
CMU103-17-2 | A 2 3x10° Ezzz 2.3 0.5 N.D. 0.6
CMU103-17-3 | E 7.9x10% ass 12 0.3 2 0.4
CMU103-18-1| C | 6.8x10" s - 04 ND.| 09
CMU103-18-2 | K | 5.9x10* o 0-8 02l NDJ| 03
CMU103-18-3 | A 4.0x10° ass 0'9 0.2 N.D. 0.3
CMU103-18-4 | E | 1.1x10" s - 0.2 09 04
CMU103-19-1 | C 1.3x10% ass 0'7 0.2 N.D. 0.2
CMU103-19-2 | E 2.4x10% s 0-8 N.D. N.D. 0.2
CMU103-19-3 | K 7.1x10* s 1'1 N.D. N.D. 0.2
CMU103-194 | D 1 5x10* ass 0'7 0.1 N.D. 0.2
CMU103-20-1 | C 1.4x10° ass 2'1 0.2 N.D. 0.1
CMU103-20-2 | K 8.9x10° : 0.2 N.D.| 06
CMU103203 | E | 15x10° pass 2.1 03] ND| 09
CMU103-20-4 | F 8.9x10° pass 15 0.3 N.D. 0.5
CMU103-21-1| C | 1.6x10° Ezzz 17 01 ND| 04
CMU103-21-2 | E 2 9x10° oass ;Z 0.2 N.D. 0.7
oMUL03213 | K | Lexios = 0¢ 01 ND| 02
CMU103-21-4 | G 1.9x10° oass 1'2 0.1 N.D. 0.4
CMU103-22-1| C | 1.3x10° s . 02 ND| 04
CMU103-22-2 | K 4.2x10° ass 0'9 0.2 N.D. 2.2
CMU103-22-3 | E 1.1x10° s 1'5 N.D. N.D. 0.4
CMU103-22-4 | D 1.0x10* ass 0'8 0.4 N.D. 0.4
CMU103-23-1| F 1.7x10% ass 0'5 0.1 N.D. 0.2
CMU103-23-2 | C 2 6x10° : N.D. N.D. 0.2

pass 0.6 01 ND. 04
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Basmi Ach| LEE | ;" sEah| & | & | A | B | &
PR,
¥, Brrg B o\ 4 7 17
5 ;;_ O < 10°cfulg - <30ppm | <10ppm |<0.5ppm | <0.5ppm | <3ppm | % 1 %
CMUL03-23:3 | E | 3210 pass 08 03 ND
CMU103-24-1 6.4x10° pass %o o1l Nb. 03] 58
CMU103-24-2 | § | 010 pass 13 ol2 ND. T
CMU103-24-3 | A 8.2x10° oass 05 0.1 O 5 0.7 7.8
CMU103-24-4 | E 7.2x10° oass 3 0-2 - D 02| 6.3
CMU103-24-5 | M 2 5%107 oass I O'l 5 3 0.4 75
CMU103-25-1| F 1.5x10* oass i . D - D 0.5 9.3
CMUL03-25-2 | C | 580 pass 03 ND| ND. T
CMU103-25-3 | H <10 pass 0.3 6 1 N.D. 08 32
CMU103-25-4 | K 7 3x10° ass > . D N-D- 0.2 3.4
CMUL03255 | E | 8410 pass 02 ND| ND. ra s
CMU103-256 | N | 1.0x10’ s e 0.2 19
CMU103-257 | P | 6:8x10° pass o2l No| ND. T
CMU103-26-1| C | 7.5x10° s 5 =2 02| 16
CMUL03-26:2| G | 9.3x10° pass 11 o1 ND T
CMU103-26-3 | A 1.5x10° s o 0-2 4 2 0.3 3.9
CMU103-26-4 | E 4.9x10° oass v 0-2 - D 0.3 5.4
CMU103-26-5 | F | 9.2x10° pass 03] N ol ND. =
CMU103-27-1| F | 83x10° s e 0.1 34
CMUL03-27-2| € | 6410 pass 04 ND| ND. s
CMU103-27-3| G | 3.9x10° pass 1 Nl ND. 03 19
CMU103-27-4 | K 3.4x10* ass v NlD. N-D- 0.2 2.8
CMU103-275 | E | 1.3x10" pass 03 ND| ND. o
CMU103-27-6 | A | 1.0x10° s e 01 25
CMU103-27-7 | M 1.1x10* oass . o 1 O 1 0.1 1.7
CMU103-27-8 | N 3.4x10° oass . 0-1 - D 0.3 4.1
CMUL03-27-9 | O | 580 pass 08 01 ND. Y
CMU10328-1| F | 45x10" s T 04 54
CMU103-28-2 | B 6.0x10° oass - N-D- N-D- N.D. 1.2
CMU103-283 | | | 19x10° pass 03 ND| ND. T
CMU103-28-4 | N | 45x10’ s T 03 39
CMU103-28-5| P 7.1x102 oass Y N'D' N-D- 0.1 4.2
CMU103-29-1| D | 8.0x10" : = D) 01 30

pass 0.2 N.D. NDl 01 .
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Y ;;_ oS < 10°cfulg - <30ppm | <10ppm |<0.5ppm | <0.5ppm | <3ppm | % 1 %
CMU103-29-2 | C | 2.4x10° ass T R
CMU103-29-3 | K | 4.8x10° s . N-D- N-D- 02 12
CMU103-29-4 | | 1.2x10* ass 0 N'D' N-D- 0.3 3
CMU103-29-5 | E | 2.3x10° s o N-D- N-D- 01 32
CMU103-29-6 | F 5 9x10° s v N-D- N.D. 0.2 3.3
CMU103-30-1| A | 7.0x10" pass 1.8 O 2 ll(; e
CMU103-30-2 | E 6.3x10° ass . 0-2 — 03 79
CMU103-30-3 | C | 1.9x10° pass 1 0'2 N.Dl oa s
CMU103-31-1| A 5 7x10* oass o 0-4 O 6 0.3 75
CMU103-31-2 | E 3.7x10* ass 1 0-3 - I-D 0.3 8.6
CMU103-31-3 | C 1.7x10° oass <5 0'5 N-D- 0.2 6
CMU103-32-1 | A 5 3x10* ass s 0-2 O 7 0.6 9.9
CMU103-32-2 | E | 13x10° pass 0.4 01 ND e
CMU103-32-3 | C | 4.7x10° s . 0-1 N-D- 02 76
CMU103-33-1 | F | 4.6x10° pass 05 N 5 NlD. ——
CMU103-33-2 | K | 6.9x10° s > N-D- N-D- 01 28
CMU103-33-3 | N | 4.7x10° s > N-D- N-D- 02 32
CMUL03-33-4 | P | 550 pass 03 ND| ND. ST
CMU103-34-1 | A | 1.9x10° o o (-) 3 1 4 N.D| 27
CMU103-34-2 | E | 1.3x10° pass 1.3 0.3 N b —
CMU103-35-1 | C | 4.8x10° pass 2.2 0'2 N.D. 03] 86
CMU103-35-2 | E 6.2x10* oass Tt 0-2 N-D- 04/ 99
CMUL03-36-1| G | 920 pass 05 01 ND. I
CMUL03362] K | 270 pass 07 01 ND. o
CMUL03-36-3 | E | 9040 pass 04 ND|  ND. s
CMU103-36-4 | D | 4.5x10" s - N-D- N-D- 01 82
CMU103-36-5 | C 1.6x10* pass 0.5 6 1 N.Dl S
CMU103-37-1 | | | 4.1x10° s S [-) N-D- 02 87
CMU103-37-2 | F | 1.6x10* s v N-D- N-D- 02| 58
CMUL03873 | N | 640 pass 03 ND| ND. oo 5s
CMU103-38-1| A 1.1x10° oass . 01 : 4 0.2 5.6
CMU103-38-2 | K | 7.8x10° pass 4.6 ol2 N.D oaIos
CMU103-38-3 | E 2 9x10° : : .D.| 04 109

pass 0.9 0.1 ND. 0.3 6
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B

CMU103-38-4 | D 1.0x10' F£ 1+ | adt | pass 1 N.D. N.D., 02 82
CMU103-39-1 | C 9.3x10°%| 141+ | A4+ | pass 0.4/  N.D. ND.| 02 29
CMU103-39-2 | F 2.0x10° &1 | Kadt | pass 0.3 N.D. N.D.| 01 2
CMU103-39-3 | K 1.3x10% 11+ | a4t | pass 0.5 N.D. N.D.| 03] 39
CMU103-39-4 | A | 7.1x10% &4+ [ K51 |  pass 0.4/  N.D. 1 02/ 28
CMU103-39-5 | | 1.4x10% &4+ | 242 | pass 0.8 N.D. N.D.| 03] 26
CMU103-39-6 | B 7.5x10°% 141 | A4 | pass 0.4/  N.D. ND.| 02 23
CMU103-39-7 | E 9.6x10% rait | &4+ | pass 0.3 N.D. N.D.| 01/ 18
CMU103-39-8 | D 1.4x10% 1£ 1 | 242 | pass 0.3 N.D. N.D.] 0.2 3
CMU103-39-9 | G 3.5x10°% a4t | KA | pass 0.3 N.D. N.D.| N.D.| 23
CMU103-40-1 | K 1.1x10% 11+ | 242 | pass 0.3 N.D. N.D.| 01/ 58
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R

g fet B e & e
CMU103-01 | + %pzd #% 3
CMU103-02 | 8 "£4% 3
CMU103-03 | L4 ;8 4
CMU103-04 | -] # ¥ 8 6
CMU103-05 | -] %3 ;8 6
CMU103-06 | T ¥4z 5
CMU103-07 |4 & 4 5
CMU103-08 | @i ;8 3
CMU103-09 | 47+ = 5 i 5
CMU103-10 | % % #% 5
CMU103-11 | 2 #iz¢ 5
CMU103-12 | % 75 § 4% 3
CMU103-13 | '} px & ¥% 4
CMU103-14 | ;7 %% 5
CMU103-15 | i i&4¢ 5
CMU103-16 | fir 2 H % 4¢ 5
CMU103-17 | & %% # 4% 3
CMU103-18 | % §F 5 #1#t 4
CMU103-19 | %1341 4
CMU103-20 | 42884t 4
CMU103-21 |# ¥ ¥ # 4% 4
CMU103-22 B 47 4
CMU103-23 | 43 % 4¢ 3
CMU103-24 | & 1=fape® 5
CMU103-25 | %71 7
CMU103-26 | § i 1 5
CMU103-27 | % o 4 4 9
CMU103-28 |- # %52 5
CMU103-29 |4 ¥ ¥ # 1 6




5 e b H A%
CMU103-30 | 7 # 4% 3
CMU103-31 | hig % 2 #% 3
CMU103-32 | j# "¢ 3
CMU103-33 | %471 4
CMU103-34 | Lrkped #¢ 2
CMU103-35 | i} 2
CMU103-36 | £ %% +4¢ 5
CMU103-37 |7 3+ #7% 1 3
CMU103-38 | #£4 & # #% 4
CMU103-39 | #5q ~ vk 1 9
CMU103-40 | 52 ~ % 4% 1

|2+ 174
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Lo s E A BEH B ST - T4 (18/174)

R B R B LR Pb(<10ppm) | Hg(<0.5ppm)
CMU103-05-3 A ] F 1.2 3.2
CMU103-06-3 A T Bt 14 5.8
CMU103-07-3 A |H &t 1.7 0.8
CMU103-09-3 A (AR 2 FIT 0.8 1.7
CMU103-13-3 VAN E T VA E 3 o 14 12.3
CMU103-14-2 A R BRHT 0.8 4.3
CMU103-16-3 A Y EAT 0.8 5.6
CMU103-17-2 A B BEE 4T 1.9 2
CMU103-18-3 A | FH#FC 0.9 0.9
CMU103-26-3 A |HiE1 1.6 4.2
CMU103-30-1 A T iz 1.8 10
CMU103-31-1 A |BEF AT 1.2 0.6
CMU103-32-1 A BT 2.8 0.7
CMU103-34-1 A | rRETF 4L 1.2 1.4
CMU103-38-1 | A |#4 & 5 4% 1 4
CMU103-39-4 A HEMERE L 0.4 1
CMU103-24-1 | 2Ry 5 12.2 N.D.
CMU103-24-5 M | & fEpEF 1.2 5.3
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# I A F A SRR ST - T4 (6/174)

H 48 1% 58 R | ER 4 F#e(<10°)
CMU103-24-3 A & fRpeg 8.2x10°
CMU103-20-1 C |4843 1.4x10°
CMU103-24-2 C |®itfape? 4.4x10°
CMU103-20-4 F a4t 8.9x10°
CMU103-20-2 Ko |44 8.2x10°
CMU103-24-5 M & 7= f2pe¥ 2.5x10’

Bi-6g> v 2& by Fi=5g> A4 059> F 4 29 B A

20> A %290 v £ 29> F 29 4 45 1.50 iz % 1.59 °

¢ % 150 0 %8 1.5¢

£RIE30 % @ #30 R FAI2 A 0 et l5
B 1874 #im 188 253 185 HE 155 5 » §F

12 50 > #F 250 50 o & S4g 0

%= ~ & £ H B M iPIE &R (MDL)

As(ppm)  |Cd(ppm)  [Cu(ppm)  |Pb(ppm)  |Hg(ppm)
MDL 0.1ppm 0.1ppm 0.1ppm 0.1ppm 0.005ppm
2N SFERE A VH
NIST stansdard Fioprae s 2 ¢ % % (ICPMS)
(ICPMS)
Pb 10ppm 10 £ 0.017ppm 10 = 0.026ppm
Cd 0.5ppm 0.5+ 0.020ppm 0.5+ 0.125ppm
Hg 0.5ppm 0.5+ 0.012ppm 0.5+ 0.13ppm
As 3ppm 3+ 0.002ppm 3+ 0.025ppm
Cu 20ppm 20 + 0.003ppm 20 = 0.025ppm
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4~ & &R A 4T

As | 167 | 0.36347 | 0.32752 | 0.02534 | 0.31343 | 0.41351 |0.10727

Pb| 173 | 1.21734 | 1.40859 | 0.10709 | 1.00596 | 1.42873 |1.98412

Cd | 110 | 0.20091 | 0.10622 | 0.01013 | 0.18084 | 0.22098 |0.01128

Hg| 19 | 3.38947 | 3.34064 | 0.7664 | 1.77934 | 4.99961 [11.15988

Cu| 174 | 6.57931 | 2.7644 | 0.20957 | 6.16567 | 6.99295 |7.64188
Bl | A ing(Ql) | ¥ =#(Q2) | v 4 =H(Q3) |Ex B |

As| 01 0.2 0.3 0.4 2.9 2.8

Pb| 0.2 0.5 0.9 1.3 122 | 12

cd| 0.1 0.1 0.2 0.3 0.5 0.4

Hg| 0.1 0.8 2 5.3 123 | 122

Cul 1 4.2 6.75 8.7 121 | 111

ERIR Rl S < I )

4 Fdk | | A (%) 7 P e

>10° | 6 3.45% “BEE |0

>10° | 57 32.76% | R E

>10" | 65 37.36%

>10° | 23 13.22%

<10®° | 13 7.47%
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HhgE - iR - - - .- 30
i5]]:: - - - 3 - 30
EAE - - - 2 - 30
[=E - - - - - 20
LEHE - - - - 20
REE - - - 10 - 20
®E e 20
Ag -5 - - -2 - 20
& HEE - - - - 20
NSRS 5 03 02 2 20 10
= - - - 10 - 10
RIS AR RER - RMA KR EE AW -8
E- P MR MER-HAR -RE-RE-BEES 00 o 10
5 MR- T W e N RO 55 iﬁ% FERAL
ot - EE - EF - B - &ft - B5E - BER - e - HEE
okH -0
Fre - Rk 5 03 02 2 20 -
Hof 0 2 2 - . .
A - OF - A - #E03E - EE - §5 30 2 2 - - .
A~ Gt - e - A2 - ol - i - B - £ EE - - -5 . -
A flg e T 15
KRR EE - HE L G957 - M3 - MR - R . S5 . R
H #7565 48 ML %% . %85 . 85 856 . 5t - -2 -
*
a% - &8 - - - 5 - 20
FEE - - - 1 - 20
i - fh2 - HE - 54 - mES - [ - SR - iR T B8 5 03 02 2 20 .
kF - - -2 - 5
h B - - -2 - 10
f EEAE - - -2 - 30
E wah T 40
- T - AL e [ - 10
B ZEHE - - - M - 20
Sk - - - . 20
HhgE - SRR - - - . 30
% A=t IlFEE A HAE - EE B RE - WER 5 03 02 2 - .
= A8 BEEE HE - - - - 20
B gz - - - - 30
WHOhE B 10 03 - - - -

TR KRR 8 S EH7 Y #3483 373-384 2012
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Hds o~ L REL C ZAREE2 s HFRE RS
jiaia e B FECLE
5§ s $=1.0x10 CFU/
e g jimﬂ«f g
. F =10 CFU/g
5 %ti«fﬂ<10><10 CFU/g
B E L BB A BRI (S PR
AT % H=10 CFU/g
B Mcd # <1.0x10 CFU/
o AT e B IR 1S PR . T *,, :
a1 ﬁi‘]’élo CFU/g
5 it b <1.0x10 CFU/
A TGAL | igte /b 3 R Y TR |
E ;=10 CFU/g
5 At b <1.0x10 CFU/
B TGAL F b A AT 1S PR . i = :
¥ F =10 CFU/g
¥ § #c4 $ <1.0x10° CFU/g
WHO * # & BT A A TR 1 PR
FE R RESRARE % #<10° CFU/g
| ¥ § s $ <1.0x10° CFU/
WHO ¥ % 24 | 551 % T !
B ;ﬂglo CFU/g
s e ¥ § #eA ¥ <1.0x10° CFU/
pRERS | TERemAsERy | ’
B ;ﬂglo CFU/g
¥ § M4 $ <1.0x10° CFU/
P hERS | TERUE e ’
E ;=10° CFU/g
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BE2AIMAPHRFROAIH > ERPIIRIFEHRES cFFORR
AUG 2 e FE R TidleR AR ERTR R ADERE - AL
WP AFHRE  RYIDEZRBAALR S TREERBEAAST O KL
BARAGRRREF AR fRAFZEBAREFFETRE LA TG -
2. %% Apd
21 + B AfER6 F-5ophd ok s % A 1 mTSA40.00 g i3 +1000 mL R.O.

Koo e 2R fERE 121 C# 7154 48 > & ¥ pHIE 5 7.020.2 -

22 ~ 2 A fEF F-icpE 3 R 4 P»TSB30.009g: % *1000 mL R.O.’k >
Sefm 273 2R 12121 °C 154 48 0 B ¥ pHIE 5 7.0£0.2 -

23 FUdER A BiaEr £ B £13.000 0 12311000 ML R.O.-k » 4e#a %
2% i E 11121 °CiR F15A A o

24 FREHrEL P8BSR AR X50.009 0 i3 >71000mL R.O.-k - 4¢
% 2R fEE 2121 °C R F154 48 0 FiE B '8 1 45-50°CPF > F o i~
£15-20mL > @A S FEr FHU2~14> #32% A4 5 35°% » 5 % pH
57.120.2 -

25 =3y ? 12 % A (Levine’s Eosin Methylene Blue Agar » L-EMB) :

i d? % £35.60 g3 >1000 ML R.O.-k » 4e#t % 233 124 12121

°Ci# #1154 48 > R & ' 1 45-50 CpF » & i » §15-20mL » & H 18

R FYU~Ub > #8% K% 5 50% 0 B HpHET.1£0.2 -

2.6 7w fh kit 2 & A (Selenite cystine broth » SC) @ B~ T; ik 2% biefif 32
% #23.000;3 %1000 ML R.O/K ¥ - 4e# 2 23 21 > & ¥ & F#EE L
»10mL s A ERE P EL) AT R & 0 2T B REE -

2.7 w Fr N Frph B2 % % (Tetrathionate broth » TT) @ Brw R FRpe @32 &
#4.60 g 7% >7100 mL R.O.-k » 4e 44 ﬂv’%‘ o b FrE MA60 CRpF o A
PLOMLE » mEREE Y 0 RE URfaE T o Y mde r gl (4R
7 0.2mL -

2.8 = 433 % A (Triple sugar iron agar> TSI ) : #2~6.00 g;% *+100 mL R.O.
kP AR RIS > A B G5 mLiz » 3 E 0 11121 °C iR F154 4 o 7
Afs T a iAo A kR N45em Aa KN FR H2-3cm o

)
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31 = B R

311 s @ LY pEATAF PR o

312 #EFk2Z Xk 7 & F Microbiologics -
3.1.3 ¥k &4 * Escherichia coli -

3.1.4 Aty - ATCC 8739 -

3.15 A & %% - 0483A -

3.1.6 i85  483-200 -

3.2 AR B

321 7R @ LMY pEATAS PR D o

322 ¥ FHk2 Kk - 7 & F% Microbiologics -
3.2.3 Atk &4+ Salmonella typhimurium -

3.24 FAtr¥%EL - ATCC 14028 -

3.25 & 5 %% 1 0363P -

3.2.6 iz peer : 363-138-4 -

33 £% 79 FHHRA

331 F7HES P LY pAEATAPF PR o

332 ¥ Fkz kR - 7 & F¥ Microbiologics -
3.3.3 FHk & # - Staphylococcus aureus e

3.34 FtkimEs - ATCC 6538 -

3.35 & 4%  0485A -

3.3.6 #:E#5 : 485-162-4 -
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4.1 # -
R WE | pH ElE | sCmE
o - HER | pEER ) HERLE L7 7 it fiff &l
( WEhR R B dmer ) B | & THE |6FRS (hr)
TSA AR 121C »
7.29 |ATCC 6538 |<100CFU  |& &3 48 <100 CFU/EL <100 CFU/ME 1
(DIFO, REF : 236950 |15min
“ £%-RE RS
TSB 00mL 121°C ATCC 6538 | -
7.31 10°CFU/mL - 48 |ER RS E 2
(DIFO » REF : 211825)  |15min ATCC 9027 -
R RS P
L-EMB iz 121C - ) _ B REEE
6.98 |[ATCC 8739 |—#sf@Em® | &= 24 R 3
(DIFO » REF : 211221)  |15min HgO @@=
MacConkey Agar Az 121C - ) _ PELE ~
7.22 |ATCC 8739 |—ffaEE | w1 24 & 4
(DIFO » REF : 212123)  |15min EFIE RS
Lactose Broth 90 mL 121C » ATCC 14028 _ _
7.05 10°CFU/mL - 24 ERCRE  EERE 5
(DIFO » REF : 211835)  |15min ATCC 8739
hnEE
SC Broth 10 mL fZ . ) ]
7.04 |ATCC 14028 [10°CFU/mL - 24 |EERE HERE 64
(DIFO » REF : 268740) |FEEE
10min
I
TT Broth 10 mL ) _
i 8.50 |ATCC 14028 [10°CFU/mL - 24 EERE R EE 7
(DIFO » REF : 210430)
=)
HEREIEY PR
XLD Agar 4 _ ] ) ] 3 HLEEE
] B b 739 |ATCC 14028 |—#fEm R | £ 24 £ ) 8
(DIFO » REF : 278850) o R A g -
Enmy
EEEIIEL .
BS Agar TR _ ) ] ) ) B EEERAEE
) FbiE  |7.80 |ATCC 14028 | @R R | T 24 4 9
(DIFO » REF = 273300) ELCERRE -
Elmy
Brilliant Green Agar Ffz  |1217C » ) _ EmEEHIE
7.01 |ATCC 14028 | —ffErE & | Ei 24 E£E 10
(DIFO » REF : 228530)  |15min [
TSIA #lEREER 121C - ‘ _ LR D
7.29 |ATCC 14028 | FEfdEfidh T | ETE 24 R (+) ) 11
(DIFO » REF : 226540)  |15min ER
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Number: M03G3130

The Guidance for Chinese M edicine
Manufacturersto I mplement PIC/SGMP

Lee, Shih-Yu
PDA Taiwan Chapter

ABSTRACT

To goal of implementation of Good Manufacturing Practice (GMP) is to assure
safety, quality, and efficacy for pharmaceutical product. The requirement of GMP
system for domestic Chinese herbal medicine manufacturers has been adopted since
September, 2005. With the advance of modern technology, the PIC/S GMP has now
become the integral pharmaceutical standard and is adopted by many countries. For
the purpose of connection with PIC/S GMP system, it is necessary to complete
pharmaceutical validation at the present stage.

The present project has been conducted by means of specialist committee
discussion, visiting Chinese herbal medicine manufacturers, and offering explanatory
conference to herbal medicine manufacturers. The results are expected to assist the
promotion of Chinese herbal medicine manufacturers to PIC/S GMP system, and to
meet the international standard in the future. Methods and results are summarized as
follows:

Objective 1. collection of international (PIC/S) GMP related documents and
information of GMP management information for domestic Chinese
herbal medicine manufacturers.

Result: completed.

Works done summary:

® Eight documentsfor references have been collected.

® The number of domestic Chinese herbal medicine manufacturers is 103 based on

newest official records.

® Pharmaceutical validation is not required by the current GMP regulation for

Chinese herbal medicine. Since the major gap is validation, the collection of
reference is focused on validation of herbal medicine related documents.

Objective 2: specialist committee discussion 3 times

Result: completed.

Works done summary:

® Officias, manufacturers, academic with PIC/S GMP background were invited to the
specialist discussion committee.

® Three times of Chinese herbal medicine specialist group discussion meeting were
held on May 26, August 20, and October 3 respectively.

® Methods and criteria of pass for analytic method validation and process validation

were finalized.
3



® Methods and criteria of pass for cleaning validation and clean room standard (air
conditioning system validation) were only partial compromised, but conclusion
were not finalized.

Objective 3: visiting two Chinese herbal medicine manufacturers

Result: completed.

Works done summary:

® A questionnaire and application of assistance form was sent to Chinese herbal
medicine manufacturers for inquiry.

® Three on-site visits and assistance were conducted on June 9, August 27, and
September 30. Written records of visit were also completed.
Objective 4. offering an explanatory conference
Result: completed.
Work summary:

® A conference entitled " Promotion and Explanatory of PIC/SGMP for Chinese

Herbal Medicine ; was held on November 7.
® 49 persons and 32 manufacturers were attended.

Keywords: herbal medicine, good manufacturing practice, PIC/S GMP
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1 < & W% ((PIC/IS)2 Fp ¢ Zfy GMP ¢ L% 331
1-1. = & B GMP ¢ = 4p B v;,j;Jc s ol

« WHO good manufacturing practices. water for pharmaceutical

use/WHO Technica Report Series No. 970 Annex 2, 2012
[WHO i 2l 2o % k]

 Draft Guidance for Industry Analytica Procedures and Methods

Validation for Drugs and Biologics/ FDA, Feb. ,2014
(1 #4550 B2 2 pEl5ens 45 2 Fiok]

« Guidance for Industry Process Validation: Genera Principles and

Practices/FDA, Jan. ,2011
[ #4590 RWAzmrc- kA& 34

 Guideline on process validation for finished products -information
and data to be provided in regulatory submissonsEMA, 27
Feb. ,2014

[EMA #lizrzscdn sl ]

 Questions & Answers on the EU framework for (traditional) herbal
medicina products, including those from a ‘non-European’
tradition/EMA, 25 Mar. ,2014

(PR cnBRY Z2 B2 BRZ v ¥ & F2E5PFH
[ |

« Vaidation Of Analytical Procedures. Text and Methodology

Q2(R1),ICH, 27 Oct. ,1994
(R § dhdpsl 2455 2 aoe 0 A2 2 2 Q2RD)]

« AOAC Requirements for Single Laboratory Validation of Chemical

Methods, Draft, Nov. 07 ,2002
[ACAC ¥ - &% 3 i* & 2 2 morxink ]

« Administrative notice from Japan Ministry of Health, Labour and
Welfare, “Application of PIC/S GMP Guide’, Tentative translation
as of Feb. 20, 2012

[P A5 4 %44~ PICIS {8 enid v & R ]
1-2. ®% GMP#E&??/*% Y FEApRE e o
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AR ?.m3ﬁ?§GMP&o@p6§ﬁ
ik ;r o BN ¢ EH AR A7 5 B T0~80%%k p =+ b
BXY RAP R 25 %Y FOMPHIR > w EHAAFR
WiHmAER MINEFE RROT L 4 WREY FRAY
BARFPFHTFTTEY AL R ELREF o AR E GMP & F'%E
Bz bt LIRS FEsn (T XA 5 FI PR R S AT § P B
BB PICISGMP § 2 52 B R B w0 ¥ Bt e v 4 b
BRI R A T A A ¢ BRGRABRY B s AR

% o
2%;@%3‘\ w3t € = B
213 ¢ £ K EERRAZ LK PICSGMP# 2 6 %41
:,w mg@v PICISGMP & $.| % » 2 B3t ¢ 3 BP ¢ EHF
@

PIC/ISGMPif * 2 £ 82 > [t L R L APFF v &3 &
V2 aERE FE% 4 idz x-ﬂ,; o
22. - B=H=twm g B Rl B Pm BN P BRT % PIC/S GMP
W2 ARE 2 e %H—?o—%ﬂﬁﬁ%T:
- 58 260 EyTP EFE Rl eHbhe(-) gL po P F
cg Ao
S 820 p By EL R EHKE(C) e E L 22 B
NERE AP BEOERL D
- 107 3pEyE P EL ) EHBHE(E) B R R E WUE
N REA - EOE A o
2-3. 2 B h 2R R BB E R LT
RA- P HEGMP A2 ERnE R T L SR
WP IRELAI S FERRITEER ST ICH Q2R1 7|2 S #E
P2 E
X
L - E A2 2 acd i3 ™ !
1-1. %z & (Accuracy) : & B ¥ * v 4 5 (Recovery) = 2 pF > @
>+ T & AOACZE#H B

kR w |z & Recovery
Concentration l[imits
10% 95-102%
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1% 92-105%
0.1% 90-108%
0.01% 85-110%
10ug/g (ppm) 80-115%
lug/g 75-120%
10pg/kg (ppb) 70-125%
1-2. #% & : & ICHQ2R1 Z_&
1-2-1. & 47 # % /& (repeatability) : = - k& 6 €45 > & 3 k& 3

TRFCV=3%; %4 7> 1-2-3A0ACERE A 1% -
1-2-2. ¢ B4 % & (Interm Precision) : 8 p fF CV=5%; & %%
T 1-2-3A0AC#ZEREA T -
1-2-3.AOAC £ % &

kA& A1 g
Concentration | Repeatability(RSDr) | Reproducibility(RSDg)
100% 1% 2%
10% 1.5% 3%
1% 2% 4%
0.1% 3% 6%
0.01% 4% 8%
10ug/g (ppm) 6% 11%
lug/g 8% 16%
10pg/ke (ppb) 15% 32%

1-3. & - M (specificity) : & * B witF Kkt & &4 * AOAC
selectivity &8 £ F2_ -

1-4. #% & s e s (Linearity) : r>0.99) / range

1-5. & 2 £ kA& (LOQ) : SYN=10

1-6. B M ¥ ip|k & (LOD) : SN 2~3

1-7. w5 2 (robustness)(7 #iciF 7 b &k T T30 7 75 ¢ ik dR)
2. BRI FRRITER > 4oy LT pﬁpﬁﬂg'ﬁ" P bR e

Pikd2aER 12 S FTREAIZ TR A p TR H

s 3 ;\.ﬁ{f“ri o

RI- P BOMP sk AT YRS

ZF Rk

LA RATE 37w ;%_é_é}ﬁ ER IR L CE LRI TR e A S

2. P LA g ehE B BE R U FiE 53“3#”?%%«%‘
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il AgFe s AR TR0 o BT 2 PR T AR
FEpg o
S dck pme gt A - BY FAS AfEY 30t
ngt PRERRE T gt Twimid ) fifoc ERER
ARl F WIEE G R T FR AT R A
4, p)ﬁéé%’i* PIC/SGMP & % 2_+# %Ea\%?ir‘z’% E I
#F* B PICISGMP 2 ¢ A R f =< £Pig* (1720
EREEEHUY ) 2 XEQR G E o TR T RS E
k4 17 fW AR
4-1. o%k QWhlahZEH e > Rk p A L g H T B Rl oA
P EEH e ‘;,'—’%7}9}%’%_‘;';}» HWREH o BT 0 b
Pl B 2 3N e A &0 & T2 ah 4 e (grouping) 0 F
R ZED - fﬁﬁxgﬂ%;‘ﬁ:(worstcase)év’ﬂ‘ EREN RURRE R £
F3@en T Fars o mrond % S pF > Plize g
SFERE O T DI T R 2 B ARt

\

1 3P A 58 % & A% (grouping) R A > de i@ * 4pl 4 A% & N
PrE A& MR TRt R B E L kR (worst case) ¢ - B
APEAR B2 ARBPE T RE R FHF T TRAY
WSk FEILFIF % e a0

2. BB P APE RIS B RS T R o

3. £ RARE
3L PARE BRAEEIEL BAT
3-2. B4 W E o FEREF PR 1“**4“1 :

3-2-1. 2 TLC & 254nm %2 365nm g s 1f F TR R #F,
e o R E F*’*/v\m%ﬁzﬂé_' 1@%«%'/’“ ;B A1
UV # # (210~400nm)iz $ % 7
& o

R R RN Wk
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3-2-2. 1 HPLC # TLC iRl e 0 8 2 A A i § £ -

PEEBHEE (caryover) FHILAT - B A FHE
7 184+ 10 ppm ;

323 4rF R FEREFRAMEASE  ORTER]
10ppm

A ¢ BR GMPRE TG SRR -

P P

1 P B sp? FRAIUIREF - F 1 2RATHUE A KD
i k= lv;ii% TR RGVEER o

2. B} B3 5 EE BRI s ok SO {28 (14644-1) 5 11 %
PIC/S # * 7 EU-GMP &% 2ot > P2 PICIS %0 D &% %
(B2 p i 105 &aF) b i s A ms % *H R Feo

2z &k

1 §d HHEF o p oA d %—%ﬂ@]@i}%j‘ﬁ"ﬁ? #1007 mz &8
rrliEiR AR F WP # PICIS GMP F » 2 B R L (TR EH 7
TE o FFAHRE 0 T TARIFERICE IR TR

2. WEXEHE 100 R (Frctird ¥ ¢ FELR L E A
o s MIFER A BER TP E GMP R p ch? B2 gk
EEFT o W ERY O FARAERTHEEETE R
B2 kx> @2 g 4liTEd 2 0BR ~FER -

3 HARMGFRLFTFERLTHY 10 a2 RpMAG Rw
BT Bk o Bt

3 ik E Y ERE T

LR T FRURRIF RN ELAENAATEY E > Fi 103
PO EUER(Y FEP 22 GMPE R {;E)A *a rf,g 26 (4
BUFIEREDE S SRR FIEREDE)ETER M
R

32.WHEL
. iﬂ% fRee 27 e TP B it E o L ijg:-lje,fgpxg o
. #F,;g.;z ELBsiE 2 e e 3T BN IR £ éfﬁjf_{,

& fz L ppaec il o
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© BB S B8 PICIS GMP shg g 0 2 0 fRATE & e
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33 FRF N ARAT
[ ST FRSRRE AN SLENEAT L

s MEFLFUF L EREDE - <« o #IMEFI103FF FH K
CHRTELERENE T
g f B
( ; N
y BRGNP ELEY |
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L E R SO j

o “FErtit¥ AR
SABRIEERP

[ B Ra PR ARt ]

c LENILIE —>
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\ 4

[ A BREF TR R ]

© P ERRITR ST ARERF
2 . #] Hizehd 2 GMPE & PIC/S GMP

o P —> L
O ERP LR RELFEE

[ P REB N R 2 ]

\ 4

( R FEDGE/EH }

FRAIHRW/ SRR EFRE 25T ]
FABI WA PR RGBT R EY G AR LA T
341 L i FUHER
3-4-2. 1 7P 2 cGMP 5 1
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3-4-3. ¥ u H &
344 R ANEEF
35, Y GFF LRMTER RICTERSBRI L FPEFEZILIAP

Moo FRRZUPHECEYUER - 1Y F CCGMP B 1 R iR
PR AERKEH L - FRP

&a&%%%ﬁ%ﬁw%:m%JWé%%@—ﬁﬂﬁﬂ%&ﬁGMP

FH RN FERITEREER R ERVA I RRFOARTE S

dARBE I B L P RFH A LF 5 PICISGMP 2 22 22 3,

(i Fg’i—%" 54 o

R e wWEp
ERTREE S 6/9
FE BT 8127
1Y 2 cGMP 2% 1 iy 9/30

37.¢ Az R EEL R ROTARNES T - H T BRE FER
?ﬁmwmiiﬁﬁ7$%%ﬁéﬁﬁ’%%mﬁm

A I
o~ ZRE W E A i AT
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g e A A 0 blded R iR S o
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Number: M03G3130

Preparation of Five Chinese Her bal
M edicines Reference Standards

Lih-Geeng Chen
National Chiayi University

ABSTRACT

The goal of this plan is to establish the standard preparation methods for reference
standards of four Chinese herbal medicines, Smilacis Glabrae Rhizoma, Polygoni
Multiflori Radix, Belamcandae Rhizoma, and Glycyrrhizae Radix et Rhizoma. At
present, we have purificated the Scutellarin from Smilacis Glabrae Rhizoma, Aloin A
from Polygoni Multiflori Radix, Crotonoside from Belamcandae Rhizoma, and
Harpagoside from Glycyrrhizae Radix et Rhizoma. We have preparative purified 2.1 g
of Scutellarin, 2.3 g of Aloin A, 6.6 g of Harpagoside and 1.3 g of Crotonoside with
purity more than 98%. For the 74 reference standards which obtained in 2004-2012,
purity analyses were performed by high-performance liquid chromatography.
Fourty-six compounds have purity more than 95%, but only 29 compounds have
weight more than 2 g. The colloquium for Chinese herbal standard supply protocol
was convoking, the draft protocol was provided. The preparation of Chinese herbal
medicine national reference standards will be a great benefit to quality control and
safty of Chinese herbal medicines.

Keywords. Chinese herbal medicine; reference standard; Scutellarin; Crotonoside;
Harpagoside; Aloin A; Gentiopicroside.



YN

> |

el

)

ﬁ-

AR 78 & Wit gp oed FE| ARG A S0 e
Z GMP 2 {£# = > 7 Tﬁé Aogart s wﬁ;‘%“ii&'”’?ﬁvfﬁéﬁag
BB R Y K EE L2 e 88 & T IS ALF T 8 R
B 0 58T 7Y FH2 e 2287090 &7 7 e 54 fab Y2
FH BT 094 #2908 30pAzre 2 FRGCGMPHIA - iTp {
@CGMPnaﬁ%ﬁ&%%ﬂw@@%g%&goasaﬁw%ﬁ%o
NER e R TR 2R (WTO) 2 % > 5 kY FEA E2 A
W’ﬁﬂ%i%dévﬁaﬂé#@ﬁl ?‘z?iﬂéﬁﬁﬁﬂﬁ' » ILFE e B
yjt \»}; i s PR R o M F RN B Rk
TEFEEFG A EPMELEL B R o AR
TR W% E REHERE R U LR R ERRE 2 R B
EPFe BT HEA A2 RS T R4 s T F i*ﬂ%+
T gtk s B R BRRRARE T U o g
AEREREFEL AR PR Filg o p QBEAzz T2 &2 %i
PHEBVE IR R FHETLEH
PRifEd Fe A LY FRFRAAAN L P ED e
2. HPLC %8 » ¥ 2 ¢ Bhs% Fiez HF L RS HEEFS A
e Amﬁﬁz‘,ﬂﬁ‘-z\é}‘ HPLC Z & ~ 172 & Z34F 4 st eb3-03 &8 57 1 p
T EP B (pAFBRFL )G HP g IRe %ﬁ * HPLC -
% i ﬁ%k;ixamﬁﬁiﬁf%iﬁg‘ﬁﬂé Eob 3R N N
2 Mg o BRI PR A fRL Y ERIE e el 300 ﬁériﬁ’ﬂ <7
ugﬁé%&WHmCrpbﬁ%*L%%’éwﬁwwgﬁﬁ% P E
BH LY FERRS S e ST
PEEAFAABRFRLK SARPFF L EFEFRE o LS
ErBIA R F A FEL Y o BE 2 FRH k2 SR e R PR L
gl‘oa%gggi% ,:F;F««,ggya&ﬁ,;kmd%ﬁy A AR R
AR R A2 R ER ’jgk\%‘%ﬂ‘m_L Fhk LR RHR L2 A Wi
EARI B NAS RIEES - fig 1w @W 3223k %
BiLELN FRIEF BRI B2 LE
F et ER DG s a2 Bafo T B B ab G 2 P @2 EH
2B AR R > 2 AR S S TR X 2R

3

?&
P
N
Ifs
‘-\\1-

‘%ﬁ

M.

_\,,

N

\ s

Q‘

RCERIR B O -2 SN

o
-

v
"
0¥

M=
=i

lv‘
(2



PR e o Tl 0 R F A Y hA#E Y 22 FROE
SRR o e a RS S id BELAAREY o 4 AR E
Fr R IERE R BRAMEY LR - TR o

PELERS s P BRI R B e R
%%ﬂ%ﬁﬁﬁﬁj@WﬁLw@%ﬁﬁ%#’ﬂﬂﬂﬂ
MR o oA te AR B2 gt o Rld Y H R A g
YR AR Er E 2 ks TN R Rl NN, RSP
z WFEHE o b d ML R 2 e o - i LR s 2
Base YRS TER > S L EE S A EFE 2 RS Jrii e
EAREY B s o

PRI ER e spF 2010 R Y REL > g HPLC i {7 ¢ &4
R e /w\:‘E'J%;éh«%Eg%r%Iﬁjsf 177 55% > @ AR EFP L R Z R AR
HPLC &7 7 2RITR T3 5 40% H ¢ 300 4 & g4 2 5 £
PLBEG e Rt o

j\p’{ggﬁ;{ﬁi{‘ fg;%’\ IR A S 4 va g ﬁ:‘ 4t > &
i& 7 Scutellarin, Aloin A, Crotonoside Harpagosdeki? Gentloplcrosde Fx7
gt~ s WH ik 7Y o

+ & Scutellariae Barbatae Herba = & ;4! (Labiatae) t2 4 L 4= i
(Scutellariabarbata D. Don)z_ sz > ¥ » 1.5 » vk 3 & > F#fE4 > LA
oo ® R rEA o FFEMER B GE CRME S Fom st fea g P H
AR S iﬁ%\ & ¢ 3% scutellarin, scutellarein, luteolin, apigenin %
ST 3 = iL’lJF] # ¢ F prag scutellarin (%7 F 5 H)E § ;cz:;gap;z el
A4 & w0y I.H’“#ﬂ;: xR A g%ﬂ scutellarin 7 € 7 B ¥ £

To ML ¥ BiEH scutdlain 17 G L E L#M;%é. A @ e
%#Aﬂ@%ﬁ2m0&%%%&%%$ﬁﬁﬁﬂ’ 542 020% 4 B¢ #
HARE(E RIS 2 B3 #2050 052%

A ALOE % 7 51 (Liliaceae) t& 4~ E# % i & (Aloe barbadensis
Miller) I e+ i jE <Eia ’;‘SF«JV"" 7R BES E et R kS S E LR LE
B4} wj&rAIoeferox Miller, Aloe Africana Miller % ® - f i Evwis » &
BT BB o 0 R T B )
ST ia:,ﬂﬁp/,%: oA & 7 HpRMEAMEf aoin B Ce K *,_éiﬂ 41 adoin
EF S mE e Rppird s L g AT MR N R L S
B2 m 0 mEFYL 2010 #R e REFE Y LR A F R F 0 180
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0p o

= & Crotonis Semen : = ¢ #(Euphorbiaceae)tz 4~ * & (Croton tiglium
L)shig + 88+ - 28 5 4 ﬂ*;zﬁf’?iawiﬁpfw T ERET
My LA 0 B RITEE o B FIE] s b A Po H AR T AL FLE BF
ORRE > - (A o HAL L ¥ B 0 2 crotonoside(” & %)250 T2
o B Fr R Rk? DT e S g ERIEZRE O RERRE R
40-60%F%F > 822X = & ¢ 3 /T (T* 2 phorbol esters#g =4 > @ © & 5%
BEA»H PR R WRPF IR P REFLREY T 2H T RE
B -RPETEZ"2F2HGER 0.80% - = &H * f# &
isoguanosine > H &4 & L FrE s B

=% % Scrophulariae radix 7 % %4148 4 = 4(Scrophularia ningpoensis

q

|

Hemd) chicthit « t FEFRAMHL - f 2L 85 fiax ey
RN i”‘”":3“‘6%’1;1§,§£«&‘§l S ovRH N R MR
Fuopm s RIETE L S 2R AT o F AN H Ao RIS SN ’“}P‘?%L@ -
AR A R LA SRR AL R SRR S I L
A ﬁ(hf:lrlm':\@ude)5’&‘=A = 3 (harpagoside) & & & o 5 = HH £ § Jif

Y

13

Lo R el o A ERE im,%ff\}?ai,r.}'}m? o LY EL R ”_: i)
ThFF T HAE T RHZREHF 00 045% o ¢ RIEL & LR
ko

i+ & Gentianae Radix & ¥ £ 1 (Gentianaceae) 1 4~ 3¢ *% Gentiana scabra
Bge.if & #¢ #2 G. manshurica Kitag. = 7-#¢ %% G. triflora Pall. 2 /B4 G.
fig@censFranch ZEERERE e m 2 P TR - BV T
Fok 1o qrekek 2 R AR RFIE L o % RS R 0 IR RIS TR
TR BRI ﬁ'k AR H
A fieBE4E gentiopicroside(# "5 3) » #E 7
200 L R R T A SAES SR

Ziﬂ

Ji
“ﬂ“ ‘Ek-

=
=

i

§

b

N

o\

ey

. o
4 i
. g
o
A
Ny
=t
=

3*

W o
‘?? o g

SR ATTES A S 15% 0 ¢ REL & S E o

e Foom 2 PEEGY FpA OB RARYNLRZ YR
PSR R o P LA @“J*‘j‘%’ﬁ 95% % % fi B
%zlj};})f"' > §L *ﬂ"’](F&F& SP ||7-v: ~ de 1 ir‘]% %i’(fe\'

AR fAgEY FHELR § 2000 #5500 R0 § 66%% Fgf it
P, SRR g2 15% 0 xR R P LRGSR WY B B
i%é%)ﬁfﬁ?”’—*ﬁb ﬁ:,ﬁ&éﬁ?wa?%iii'&‘ > ]w};{ A o2 — R
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Y EYHE %L%é»ﬁﬁal,%ﬁ% :
AR FERG PR LR AH NI Y B LA
B G TFEL FILAHE A B A 5
Ao P ERTEY RS S TR TR YT 2400 M*@ﬂéﬁiﬁ
PEeiv g L% B AL A F2 Rl AR F%é%:z R & T #fr e
KR AR A gS 23 5% FHBRLHE S PR T
B BARETH G o E4EiTe ki FHL 5 F
PR R R g R HPLC dhipth= &2 2477 32 0 #57 B2 2
SIS ﬂ%%%ﬁ*wk {FGEeiR > A kigr v Rp 27 &
’err'?ﬁ*ﬁ}* AFEPERBGITIEST BE3HERANEE - A5
TEB2FHR .*iv‘ E9FL R - R e D ot iR 5 T
%ﬁ%‘lﬁ;ﬁ;g%%%  BEBEP Y R 25 F % GMP> L LR
FH-A g e e d BFRERFAEFTLES LB RLT LR FED
PRy FRR L B PR Ftd 2 - i A2 A iR
Theh o MR SR FRER WY F2 S p i 2 R

B RERT DR



R~ R

- CRGRERZ SH RS EE i%‘«"é‘ﬁ#%ﬁégk
< & B >+ Scutellarin, Aloin A, Crotonoside, Harpagoside, Gentiopicroside

Bap s A2 A dE s AFE 22 A PR Y e o g 2 e FIE

~F MR
(-) &

X}

1y

ﬁﬂ%ﬁf #ﬁ x0T E%

S

pPEZRY BERY
TN RGBT E
(= )R E RN

1. g2 (MeOH ChromAR, Mallinckrodt)

2. ¢ fat fiyg (EtOAc HPLC/Spectro, TEDIA)

3. & ¢ = (n-hexane ChromAR, Mallinckrodt)

4. Acetonitrile (CH3;CN Baker Analyzed HPLC solvent, J.T. Baker)

5. = = -k (H,0, Barnstead, EASY pure LF)

6. Trifluoroacetic acid (TFA, Baker Analyzed HPLC reagent, J.T.

/é}’T‘U’/

Baker)
7. % p (petroleum ether A.C.S Reagent, J.T. Baker)
(2) % E
1 4c#iar s (Newlab).ooooo o, 50
2. k 18 (Laborota400)..........oovveiiiiiiii, 2 5
3. 2 4 5% 1 (EyelaFDU-1100) ... ... oo 1z
4. 3o 5 (Centrifuge 5415R) ... 1.5
5. &% B(Advantec SF-2120).......ccvviie e 15
6. Z 7 ¥ (Buchi VACV-500)...........cccevvvviininnnnn, 1.5
7. % >k #p & 45 % (LC-10ATvp, SPD-M10A, FCV-10ALvp,
DGU-14A, SIL-10ADvp, CTO-10Avp, Shimadzu)....... 1 2

8. % »uik 4p & 17 ik (Waters 1525 Binary HPLC pump, 2487 Dual A
Absorbance detector, 717 plus autosampler, In-line degasser

AF)......... 1:
9. VersaFl ash (silica cartridge 40mm x 150 mm, Supelco).... 1 &
10. %2 = ¥= £ 3% % (Bruker AVANCE |11, 500MH2)......... 1:

11. % »cie 4p & 47 & # 5% 3% &k (Waters LC-MS, ZQ-4000) 1

7



12. 4l & 47§ Shimadzu LC-8A pump................... 15
13. UV/VIS 1 jp] B Shimadzu SPD-10A detector............... 15
14. & %< & B Advantec SF-2120 super fraction collector....1 &
(2)F &% B

1. 7+ 1

2. ¥ (BL) 1R

3. F N EL 1B

4. HIE - 1@

S5 Kirpi e

6. JFFL(lL) 2 B

7. RI[LIRK/L 1B

8. IR AT 6 i

9. 4255g(1L) S B

10. = ¥y, 10 g,

= ~ Scutellarin 4p f = A 2 A G i AR B4 TE AR A 4] 2
54 ip M /,?% i g B L4 Scutellarins £ F Aloins ¢ &
Crotonoside ~ = % Harpagoside £ 3 "4 % Gentiopicroside 2. & % &4 it 2_{&
Bl (TARR o
(- ) Scutellarin 4 1% = & @ & = * :
d >t scutellarin 5 & R sE e dE g > Flt B 5 - 2 0K3
%E%umﬁﬁvﬁgﬂ%ﬁ#ﬁ%n% & fe gl 2
2 VRN & ﬁ%ﬂvé‘“’"‘“ o e F L A REL X A2 2
TR EmERP TG SR FESEE o T A1 L2 2-00%° fEkiR
R R ﬁ% 5‘~%—i$"‘11€f§uﬁ#k‘%ﬁ‘rﬂ$i‘é%‘5§
B2 HZ 6% Mo RAENAIER G E AR EITEFH L BT
iR P AT AR T2 A T e o
ML 2 ST RRSERS > Y A AT IR E R U
FlLiER o RAE N BEF S EEH SRR RIERFET
FR 5 Bdr o 0w O0%Y FRORIZRIE A E B 0% fE
R *;_/}a‘ﬁ’ﬁ“f—i TR {5 4R 3tk o 12 & Uiy Diaion HP-20 4
R LR H20920% MeOH->40% MeOH->60% MeOH = #
o AR 7 A 47 0 K AT 18 2 314301 HPLC 447 > & 8 £ 3 10y
B A2 31430 B2 ODSF s AR e 76 7 E @il
8

2
=7
7 i%



2_ scutellarin e £ 12 % & % HPLC C18 ¢ +112 0.05% trifluoroacetic
acid-CH3CN (80: 20) & #5 #+ 49 » iRl & 5 335nm & 17 A 47 i B
Ve giE 98% v b2 scutdlarin % 529 e
(Z) R lg 2 2EF e ER AN EERTRAE (SOP) o
o~ AlOINA s 2 2 & g i AR B (542 B 4 2
(= )AloInA dp 5= &~ W& = 2 ¢
Aloin 5 HRig2z fepEt FHAETZA L34 SELGH
ERd st o R UBRIART S CEFER .
RBp gt 600 et misdorm WY BRAARNAET AR
jfﬂgﬁifﬁ%soéﬁ’iﬁﬁ:’zv@y/@;«m“ﬁ SR SRRk
ShE BAGER R BA N R RE LT A RY
L LN R I R T RN S O S R B
T A 5 B4 0 1 RP-HPLC 12 HO-CHZCN (75: 25) 4~ 174235 2
aloin 2 |4 3% o #-F it 3] 4 F% 2 Diaion HP-20 ¢ 4114 H,0->20%
MeOH->40% MeOH >60% MeOH = # #4p:& 7 K 47 » B 4715 2
1043700 HPLC-PDA A 45 » £ 4 5 § fhedq e 4 2 3143 > £
7 ODS gHs AT 27 Ht T EE doine s R¥EPER
Foo T B H % RP-HPLC i - # it o =% R iE 98% 1}
Z_doin & 5. 29-
(C) B 2T e ER LS EERFRAE (SOP) -
I ~ Crotonoside 45 15 = 4 2 A 3% it 45 B 3% 1542 B 4] 2
(- ) crotonoside 45 # = & L & =

Wﬁ"’é"ﬁ‘a'@;\wiié’¢»/ﬁi%f—!“i°”%5 /T‘,
A F P KA M= 4 crotonoside 2- % Y e

BT 2 fF 2 DT ERBEARGER > UE L RS
Pz 0 AR BT IRE IS 0 B K R IR Rk
SRR IR S o AR S S S S (KNS
k% f& > 12 Sephadex LH-20 2k >20%7 f% & %%fr%jrp BT
" HPLC i B 2 feas o 2 4] 430 & 4 B k4 ﬂﬁ ¢ £ 1 ODS ¢ ¢
%= F % 4p > 0.05% trifluoroacetic acid-CH3CN (97: 3) = # & 4p » i&
T iv ¥ JEE crotonosidec @ M AR LR R VERY GF &
RP-HPLC :&—- # it o = = % & i 98% 2+ 2 crotonoside & &
20



(Z)#F e 2 2 et ER ARSI ERERF L (SOP) -
# ~ Harpagoside 4 & = A 2 A s it 4R 4% 542 B 4] 2
(- ) Harpagoside 45 % 4 L% = i :
B 55 T POk REREEA X EEHEBRE RS
» Diaion HP-20 ¢ 11 H,0—40% MeOH- 80% MeOH- 100%
MeOH % # #°4p i (7 & 47 » & 7 14 2 4] 8121 RP-HPLC A 45 > &
s D8OM z %4 %> £ 12 ODS ¢ 4% it » 1 0.05% trifluoroacetic
acid-CH3CN (70: 30) % #d4p » & B e 7k ﬁﬂ'/‘i fwﬁ'f' ’
5% e 2 kia R L~ MCI-CHP-20P 4 41 » 12 H,0—100%
MeOH & # & 4p &2 {7 K 47 > jc & MeOH * & ¥ ¥ & 7
Harpagoside - # f* z_ & # 5.7% 2x+-80°C 7k 4§ ¢ » ¥ 7 HPLC 4 4%
L HSAE =48R E 98% + 2. Harpagoside 1 # 5 29 -
(Z)#F o2 2 et ERSARS L EERFRE (SOP) -
# ~ Gentiopicroside 45 #f = & 2 & gt/ i 58 3 (548 B 4] 2
(- ) Gentiopicroside 4t = » & & = 2
MATrE 600 RS R EAS > T B4 v B U LR
i RAE T BEAFZE EEEPORERERIEGET T B
EPdh o 80 R E B g5 40K 0 1A S i Diaion HP-20 §
e 7 k47 0 1 H0>20% MeOH->40% MeOH->60% MeOH = #
AP 7 R 4T o fé]%‘r g2 F14 0L HPLC & 47 > & & 7 3 thehdy
Tk a2 ]38 L ODSE s AT &SI 7 EERTE
2_ gentiopicrosidec £ ™ | # % HPLC C18 ¢ +114 H,O-CH3OH (75:
25): BE A > WA E L 270nm 2 EFAPTERL F R A MRS
98 % 1+ z_ gentiopicroside % 5.2 °
(Z)#-F e 2 2P et ER ARSIV ERERFRE (SOP) -
= AR A 2 RREER A SR AT
(- )R E A7
Rt d T g 2 dp iR A #002 'H-, PC-NMR, Mass, UV, &
kLR ERBEEREAATHEL > T2 Waters & Shimadzu Fy
2. HPLC A fa A 47 i B8 T S R B A 47 o His 72 ~ L B grom
#— EHpE
(=) R F%k
HhFEFLHROFHET P IAZFRFISFLAL TR 2

10



HPLC % 4 & 2 - #4 grid it 2 4k 2 4 1mg izt 1ml 7 fg o
FRtER R TP ERFRL 2 AAE R ERRZ P UEZ Ik
B SARURR T SR BAFR o L i3 Ria ~ HPLC 2
I IF A R S A R X BT SRR R 0 REF 3 BN A
E P ATR AT S ST I AR E iR A
ESNCD

R A 2 R (%)= x 100%

Ap k= o g ff 2 o fR
72

HE 2 TG AR A BT

1. Scutellarin 3 B & 452 % iR 4p & 47 i% 2
& 47 ¢ 4 © LiChrospher 100 RP-18e (4 mmx 250 mm, 5 pm)
##dp 0 0.05% TFA-CHCN (83:17) > i @ 1.0ml/min
¥plAa £ 1 335nm > ¥R R 40T
A~ EE 10l FF R 1220 min
2. AloinA # R & 52 3 iR 4p & 1715 i
& 17 ¢ 1= : LiChrospher 100 RP-18e (4 x 250 mm, 5 pm)
# #4p ¢ 0.05% TFA - CH;CN (80: 20) » i 2 1.0 ml/min
¥ B4 £ 1280 nm > ¥R R 40T
o EE 10 SRR 6,70 min
3. Crotonoside % & A ¥52. 3 s<& 4p K 47 7% 12
& 17 ¢ 1= : LiChrospher 100 RP-18e (4 x 250 mm, 5 pm)
# 4 : 0.05% TFA - CH,CN (97:3) » it : 1.0ml/min
B4 E $292nm > ¥HIER 1 40T
A& E 10l AT R D ?2min
4. Harpagoside ¥ B 4 ¥52. % sk 4p & 45 if 12
& +7 ¥ 4L : LiChrospher 100 RP-18e (4 x 250 mm, 5 um)
##4p 1 0.05% TFA - CH;CN (70: 30) > 7wz @ 1.0ml/min
¥ Pl £ 1280 Nnm > ¥4 R ¢ 40C
A EE 10l o A g PR D 7.10min

11



5. Gentipicroside % & 4 45 2. % s 4p & 47 i i
& 17 ¢ 1= - LiChrospher 100 RP-18e (4 x 250 mm, 5 um)
##4p ¢ 0.05% TFA - CH3CN (88:12) > i @ 1.0ml/min
¥plk £ 280 nm > ¥R R 40T
A rfEE 110l PR 0 9.84min
A~%ﬂﬂ&%@ﬁﬁ$&1%§&ﬁ
# * isocratic HPLC #.5;V &7 74 ﬁ;é_#;] LSRR A4 HAH
g e
Isocratic HPLC i i#
&k % : Waters 1525 Binary HPLC pump, 2487 Dua Absorbance detector,
717 plus autosampler, In-line degasser AF
# 11 LiChrospher 100 RP-18e (4 x 250 mm, 5 pm)
# 8 4p 1 0.05% TFA : CH3CN (i tk 545t 50 5))
ikt 1L.0ml/min
¥ 1L & 1 40C
WOpIA & 1 200-800 nm (& R S AR
% &k A& ¢ 1mg/ml in MeOH
AATREAE 10Ul (R SR )
g RFELE ERT
LN
.

AEFERFLWUE P FEP AL ES AT SN 2097 30pT
T B AR FAARTIINY %5%'55 93-101 # % 32B~{¥ era¥ %#Fﬁﬂ_z&
Aogd B Y gz 3 A B o 2 R -

12



102 & & & 7353 ¢ &
BeppR 103# 117 10p (24— )T = 300~
Reramimilind FEF-ReRE(oH7 P LRESFECR)
I ER
FRE- P ERERY G R R AT LHFESRKEZL L
&@’Fﬂfé’}\ﬁ‘:ﬁ? 24 o
RIS EHHFLARTIGY FET 03101 &P ERE R B R A
BE O HBAELRY H2 B RS

|

)
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5~ BXR

*‘ﬁﬁﬁﬁ%iﬁﬁ‘ﬁﬁﬁi%%ﬁwwéﬁ
2 & ¢+ Scutellarin, Aloin, Crotonoside, Harpagoside 2 Gentiopricoside
Tt 2 s AT R R L PR R e Rt AT
(- YW > L 4 & Scutellarinz. < /gk?q‘i :
1. Scutellarinz. & 47 % /& 3t :

(1) 1 * HPLC-MS/MSip| . Dan Deng Tong Nao® st @ Z % 4 ¢
erdanshensu, salvianolic acid A, salvianolic acid C, puerarin,
scutellarin, apigenin, 3,4-dihydroxybenzaldehyde §- ferulic
acid » ¢ 1L 5 Waters Xbridge™ C18 column (4.6 x150 mm, 3.5
um) > # &4 5 ° Ag-2 45 (50 1 50)f- 7 F 0.1%7 phk o gt
SR Ly vy % (R2>0.997) 0 e S ¥ :£94.94 ~
107.3 %" -

(2) #1* microwave-assisted extraction coupled to countercurrent
chromatography = ;= #l % L & &£ ¢ e f& = 4 scutelarin,
baicalin, luteolinfrapigenin» B~2gX £ * & ¢ *z-2 fac
fa- ¥ 8- Ba--K(1:5:1.5:1:4, VIVIVIVIV)#7 %8 = ek 4p % | e
7 5 B~ ¥ {# 3]4.5 mgshscutellarin ~ 4.6 mgshbaicain~ 1.1 mg
shluteolinfr2.1 mg:apigenin > 4] * HPLCp| = H % & & %] 5
93.6, 97.3, 97.61r98.4%" -

(3) 1 * HPLC F p* :p| = chlorogenic acid, scutellarin,
3,5-dicaffeoylquinic acid{-4,5-dicaffeoylquinic acid » ¢ 4L %
Agilent Zorbax SB-C18 column (4.6 mm x 450 mm, 5
microm) » # #4p 3 ? A5 fr0.3%FEA - A iF 2 5 0-104 45
(12: 88) » 10-324 45 (15: 85) » 32-33%4 42(20: 80) » 33-504 4z
(22: 78) > # Bl £ 335nm{=327nm - i 1.0ml/min > 4578 30
C o w e A w5 98.53% ~ 99.68% - 98.78%-99.06%™ -

(4 F1 * HPLC # B X & &£ 4/ 3 »x = 4 scutdlarin,
isoscutel larein-8-O-glucuronide, isoscutellareinfeluteolin s & 4
% Agilent Zorbax C,g column (4.6 mm x 250 mm, 5 um) » #5
18 & 1%f5 pe- 7 F#(80 © 20) - it 1.Oml/min > 418 30C » &
Bl £ % 280nm - scutellarin, isoscutellarein-8-O- glucuronide,

14



isoscutellareinfrluteoliny 4z & 4 %] 5 101.9 %, ~ 103.5 %~98.1
%{-1005% > @ izw it EF L EEY g £ A B G
7.3%-14.3% ~ 2.4%-9.3% - 0.3%-0.5%7r0.2%-0.6%> -

(5) 41 * HPLC-DAD » 7 £ 4 i ¢ P-coumaric acid, scutellarin,
apigenin  5-O-B-glucopyranoside, luteolin,  apigenin Hr
4'-hydroxywogonin = & = 4 - & & % Ultimate™ XB-C18
column (4.6 mmx250mm, 5.0 pum) - # & 4p 5 7 f%-0.05%¢2
fe o PR iE 2+ 5 0-254 48(33: 67) » 25-504 45 (45: 55) » 50-60
min, (60: 40) - 60654 45(90: 10) > & {18 & 5 30C - ini#
0.8ml/min » # el £ % 230 ~ 254 ~ 280 » 340nm™ o

(6) f1 * HPLC#H: | & § = ¥ ¢ chlorogenic acid, caffeic acid,
caffeoylquinic acid - Scutellarin » ¢ 4 & Agilent Zorbax
SB-C18 column (150 mm x 4. 6 mm, 5 pim) » # & 4p 5 ¢ %
-0.5%7 f& 0 g R A 35T o dniE Aml/min s e RA & G
335nm > chlorogenic acid, caffeic acid, caffeoylquinic acidfr
Scutellarin v 4z & & %] 5 97.19% ~ 100.45% -~ 97.32% v
103.81%% -

(7) 1 * HPLC-DAD-MS#| #_Erigeron multiradiatus 7 =« = 4
6'-O-cafferylerigerosde ~ scutellarin ~  apigenin-7-O-beta-
d-glucuronide ~ apigenin f- kaempferol - ¢ +x & Shim-pack
VP-ODS column (5 pm, 150 mm x 4.6 mmi.d.)> # #4p 5 ¢ #
-0.4%¢z Bz > $- R iF 2 5 0-104 48 (15: 85) » 10-304 4&(20:
80) » 30-50 min, (25.3: 74.7) » 50604 4#(40: 60) > & L8 &
% 35°C » ymak Aml/min > &Rl £ % 335nm’’

(8) 41 * microwave-assisted extraction % B~ & § w ¥ ¥ »
scutellarin 12 20%;iFp E & 80°C ¥ 2~404 éascutellarinZ £ &
% > £ f1* HPLC-UViE {7 &~ 47 » ¢+ & Alltech Cyg column
(250 mmx4.6 mm 1.D., 5 um) - # #4p 5 0.1%#%f4-7 7% (60:
40) - g R B 5 25C » i 0.9ml/min - # R4k £ 5 335nm >
P w e g L 96.796% o

(9) = hlgh-speed counter-current chromatography (HSCCC)
¥ w3 P chsoutelarin s E A fER A AT L k-0 i

2 ﬁ-‘iq-E' fg-2 % --k(1:6:1.5:1:4, vIVIVIVIV) fre fhe 2 -1 7
15



fg-2 35 -0.1%% 2 (5:2:5:10, VIVIVIV)iE (7 &2 s it > B R 7 F
95.6%" -

(10) 41 * HPLC~ +7 Shenfukang™# #_*# scutellarinferutin> 14 ¥ fg-
k(L1 viv)d& 5 L 5B~ > v g 42.C18 column (4.6 mmi.d. x
150 mm, 5 microm) - # #- 4p 1%k fis fi- 7 5 0.02mol/L gk
Z & 47(63: 37) > seiEdml/min s # P E 5 335nm o gt 2
@ & * 3% p|Shenfukang®} & ¢ scutellarinferuting £ % -

2. Scutéllarinis 1+ :

(1) Scutellarink 3 Fr|5 w&ed ¥ it fs(xanthine oxidase) crvi& 2 iF
Foo fp b oeA AR >

(2) Scutellarin® r2drd]a ¢ dcdgR LT 3 Ry 2k Flend o v
REER S S L F A

(3) Scutellaringr ] % Fifis s fosc § % BFF B KL & TR

) &‘\{56 o

(4) i€ & =4 A 30 ehScutdllarin & § Frd] 8 § 1 P51
myel operoxidasefr-horseradish peroxidase » 75 % ATF LSS
1 ABTS*(ICso~ 20 mM)*’ -

(5) %+ -] &Scutellarin< & € 10mg/kgfe % # € 80mg/kg > ¥ &
FOREEGR SR LR BT G R P RF B MR R
EIE S EE A ﬁ@JQW”4“%°

(6) Scutellarint 3 Fr#]IL-1Bf-IL-6 MRNA £ 3> & % #r#]d LPS
A 3eip B MRNA 4 I ¢ $2TLR-4, TNF-0, IL-10, monocyte
chemotactic protein (MCP-1), COX-2, i Pz F]3 ch# iZ
T R LR A

(7) Scutellarin 48 * & ¥ S f) & F Jo 5 & WP (ACE)
(pl C5=5.86+0.33 mg/ml)®

(8) Scutellaringt #r 41 | BEURF R ik fm e chs B fort i I drd] & 1
Nﬁ%ﬁﬂTF%m°

(9) Scutellarini i % K TNF-ofc 2 4p B coMMP-9eris 1 3r 4] T
ﬁwﬁﬂﬁﬂ@ﬁﬁCDMmﬁé&o

(10) Scutellarin® r2  »jf g T %ar o L B¢ S 4F 1 chikRE

W?’m@%ﬁ]%LE+MCRHmWEﬂ+w6ﬁm4§%

16



(11) Scutellarin® 2 5 »z= fef] T F veng 75 0 7 ok B AR e 6 0%
WA 1L o R T e e e g W e chiz B
(=) > FAloinAZ = ngfq‘i :
1. AloinA z_ &+

(1) Tetrahydroxystilbene glucoside (TSG) ¥ M 3+ fe & & 1 F
WP G ] RS M 57 P 3 F kR op > F
PiF13 NF-KB #4713 515 chip bl L F & ®

(2) Tetrahydroxystilbene glucoside (TSG) % Fli#& 78 -] & & F
kg ¥ 'F Moa-synuclein increased < s Bk ¢ A Fland
B0 T IR R e e s sy ©o

(3) ¥ # L § ¢ = A~ tetrahydroxystilbene glucoside (TSG) & 7
ERES LU REES Y e

(4) Tetrahydroxystilbene glucoside (TSG)¥ r #r| w2 3f i 7 &¢
frh g g M P

(5) Tetrahydroxystilbene glucoside (TSG)® 7 #r+41i% B H,O, #1734
Fondf if B A RPN L et £ 53§ Bal-2 4 33 2 Bax
s e i ®e

(6) Tetrahydroxystilbene glucoside (TSG)® 7 $#r+41i% & H,O, #1734
Yoen A RGN L i dE (0§ 7 e pEV 1L e Caspase-3
it o

(7) Tetrahydroxystilbene glucoside (TSG) ¥ 12 i3 At 248 ¢ 45
MPP™734 2 im% %= > JEd L v B4 dird]m e ¥

71
o

3
—

(8) Tetrahydroxystilbene glucoside (TSG) ,’{ﬁ“ d e B0 3R e
%6 SIRTL h% LE > @ #F TSG % DN ehfs 4] ke

TGF-B17 -
(9) Tetrahydroxystilbene glucoside (TSG) id i 3 4. NGF Fr
GAP-43 s sk s § 44 S5 i o5

(10) Tetrahydroxystilbene glucoside (TSG)#t*+ W Ik % %’“;}P‘; e
Jek E % @R SIRTL kjpdzg v R4 1z COX-2 r
TGF-pl /& % 3 -

2. 2,3,5,4-tetrahydroxystilbene-2-O-f-D-glucoside 2. 4 47 % 4 3t

(1) f1* RP-HPLC jpl 2 '3 *qaf? F4g = P % ¥ ¢ 2354-
17



tetrahydroxystilbene-2-O-f-D-glucoside z_ 7 & - i * Kromasil
C18 ¢ 11.(4.6 mmx250 mm, Sum) > # #4p & 7 Fg--K > inid
1.0 mL/min > % #A £ 5 250nm 2 320nm > ¥ HE R
300C75 R

(2) 41 * HPLC/DAD/MS | % jf & ¢ " * fv £ * 2,354-
tetrahydroxystilbene-2-O-f-D-glucoside 7 & % H #4:& chx 2
f£ o & * Ultimate XB-C18 ¢ 11(4.6 mm x 250 mm, 5 um) » #
g 5 7 5-10 mMfE ER AR R B R R 0 g 1.0
mL/min- R4 £ 5 280nme KR EEET > F NS0 g3
AR A

(3) 1 4p UL § ¢ 5 B 2,3,54-tetrahydroxystilbene-2-O-4-D-
glucoside z_ & if iE it 5 ¢ 1% 60%2. ¢ fig s 1 20 F Bt B
BEEBR3X 0 E 15404

(4) 1+ HPLC ]z a4 ~iF ¢ 2354 -tetrahydroxystilbene-
2-O-f-p-glucoside 2. 7z & - i€ * Hypersil-ODS C18 ¢ 11 (4.6
mm x 250 mm, 5 um) > ##4p 5 T FE--K(30:70) 5 i 1.0
mL/min » # Rl £ 5 320nm > ¥ 4ig & 5 35°C™ -

(5) fI* HPLC R = jx 47 b #iF” 2,35,4-tetrahydroxystilbene-
2-O-p-D-glucoside 2 3 £ - & * Phenomenex C18 ¢ 1L (4.6
mm x 250 mm, 5um) > #F & 4p 5 ¢ -k (20: 80) » & P& &
5 320nm > F 4 & 5 35°CT -

(6) f1* HPLC Rl g & & & ¢ 2354 tetrahydroxystilbene-
2-O-p-D-glucoside 2~ 7 & - & * Kromasil-C18 ¢ 41 » # ¥ 4p
52 -k (20:80) - thiplA & 5 320nm > ¥ 4E & 5 30°CY -

(7) f1* HPLC pl=z_= § %1 ¢ 2354 -tetrahydroxystilbene-
2-O-p-p-glucoside 2. 7z & - i€ * Hypersil ODS2 C18 ¢ 11.(4.6
mm x 250 mm, S um) > #E4p 5 ¢ F--k(20: 80) > HeiPA &
L 3200m FHER G R }5’_810

(8) 41 * HPLC | '”I;‘FT 5 & ¢ 2354 tetrahydroxystilbene-
2-O-p-D-glucoside z. 7 & o x% * C18 ¢ 11(4.6 mm x 250 mm, 5
um) > F#ip s e M- J\(SO. 70) > ¥ Pl £ 5 320nm*

9 1 * HPLC B = FuFang-Chong-Cao 2,3,5/4'-

A

tetrahydroxystilbene-2-O-f-D-glucoside z. 7 & - & *
18



YWG-C18 ¢ +:(4.6 mm x 250 mm, 10 ym) > # #4p i ¢ %-
k(L 4) Rl L 5 3200ms FhE A S 3R B

(10) 41 * SPE-HPLC ] =_ Anshen Bunaoye * 235,4-
tetrahydroxystilbene-2-O-f-D-glucoside z_ 7 & - & * Hypersil
ODS (250 mm x 4.6 mm, 5 pym) ¢ 4L > # #4p 5 7 fE--K(32
68) - B4 & 5 320nm™

(=) B> = = Crotonoside 2.+ & 74+ -
1. Crotonoside 4 #7 % 4~ 3t :

L~ 5 f Hydroxypropyl—B—cyclodextrins kA R W

Crotonoside it {7 % B~ o 3t %4 § E%F’& CERERE N

HPLC-UV fr HPLC-MS 2 =B E B2 T M z = &2 R fr f2
Kot iz T s BIHEHBEIHRIIETRHLEEFNLE
85

(2) 41* RP-HPLC | T R S k2. ¥ B » BB d4p 5 L & *2-C ik
Z fg-7 pg--Kk(5:5:3:7) % % &1 ¥ % Crotonoside 5 13.49
r %R iE 99.20%6%

(3) % P~ Crotonoside z. 7z & i 70% > H & 12 + 3L s ' iy AB-8
erephadex LH-20 % g A gz v 8o

(4) 7 7 4540 UHPLC-ESI-MSIMS & - faagrp » 7 denid ip|
pES ﬁéﬂ 7 #p) 2 Crotonoside 4k & + Bl {4 2 o ’,frt}
) K E 2 g+ 5 Zorbax SB-C18 column (50 mm x 2.1 mm,
1.8 um) > 2 3%-0.1%" pa i 5 #d4p ~ 7nik 5 0.4 mL/min -
TEE- F2 A B 0 RSD% s 11.3% 0 R A
-8.7%~11.1%% -

5) # % I * High-speed counter-current chromatography
(HSCCC)it {7 4 g % it Crotonosider1z £ o H #-fx* ot ¢
w—t ke fig—2— f—" fe—k(5: 6. 2: 35 6)fre e -7
A—Kk(10: 2: 9) &}t = fE 45 HoApiE 7 4 4 » £ 12 flash system
(45% methanol, isocratic):&— # % it » ¥ {8 7]73.4 mgi & iE
94.7 %2_ Crotonoside® -

(6) §1* HPLC | z_Crotonoside z. =1+ 7 € » ¥ 12 RP-HPLC ]
THREERPP 7 BTV @ B> E LI

Kromail-C18 column (200 mm x 4.6 mm, 5um) » # #4p 2 ¢
19



% -0.2%p > i 5 1mb/mint~ L £ 5 266nm™

(7) 41 * HPLC-DAD-ESI-MS' 4= HPLC-TOF/MS p|
Crotonoside 13 £ * -

(8) #1* silicagel ~ Sephadex LH-20 2 ODS i#] %_ Crotonoside =
F 8 £ NMREZH &4 %

(9 F1* RP-HPLC ip| z_Crotonoside ez & o #-4k Sl 425 e
7 5 B> H {511 ODS-3 column ~ # i‘m}p v ¥ 1%Eipe (pH
= 2.25, gradient) ~ i 5 1 mbL/min~ ~ & & 5 260nm % if i+
& 17 R

(10)41 * HPLC-DAD-MS :p] z_ Crotonoside =7z & > & 14
HPLC-DAD it 7 2 &5 o %4 * Alltima C18 column
(250 mmx 4.6 mmi.d., 5um)E # & 4p 5 ¢ 3% -0.1%= % ¢ &
AR o AT Y R

(11) 41 * silicagel ~ polyamide &2 Sephadex LH-20 # ip|*+ 43 &
JEus Crotonoside 7= 4+ 5 £ %o

2. Crotonoside = £ :

(D) fI* ¢ phe fq:E {7 5 B~433% Crotonoside #1z 3 2 #fh
Lo T H W AR T o Bt I H SR F R R S ]%L

(2) f1* 70%z2 p%it {7 5 B~43 & P 0 Crotonoside 3 £ 4~ 17 o
% &1 > H 0 glutamate #1734 % hippocampal HT22 ‘mz ﬁ:\
2 fwve 4 G R (T ¥ (ECyp=67.25£1.2 uM) - 33p| ¥ it & 4
GRS ST A

(=) B>t = % Harpagoside z. < )g%?q‘i :
1. Harpagoside 2_ kA7 R b B E

(1) fI* B 2R 4p k& 47 R R 272 * o 45 Dikma Diamonsi|
C18 (250 mmx 4.6 mm,5um) ¥ 4> A 7% 2 5z 55-0.1%8
2% % (15: 85) » jmi# 1.0 mL/min > R4 & 230 nm > &
30C > ‘?*13&’3# % 98.06% * RSD % 1.91% % -

(2) 1* B rzie4p K 47 &R > #7ie * g L5 Waters Sunfire
C18(250 mm x 4.6 mm, Spm) ¢ 11 > & $70% & 5 2 5-0.5%0k
?’ﬁ‘ré‘z (18: 82) » &P & 276 nm > ¥ qr & 5 99.70% » RSD
L 1.42%% -

(B I+ 3 »x4p k47 liﬁﬁ R eri * g 4 VP-ODS(150mm



x 6.0 mm, 5 pm) ¢ 4 > & 7% * 5 2 5-0.5%px f (50: 50) -
¥Rl £ 278 nm > ¥ jcF 5 99.45% 0 RSD 5 0.53%
(4) f1* B rcikAp R 47 kB > P76 * chg s Grace C18 ¢
o o riE Lo 5-05%par k(10 4) 0 feiRlA £ 276nm > w

fc & 5 101.1% RSD % 0.3% ™ -

(5) 41 * HPLC-DAD » *7# * 4 4+ % Elite Hypersl C18
column (4.6 mm x150 mm, 5 um) > f1* $ & 9> 35 o fgiE it
Lot k(045 445 10% ¢ % —28% & M) Bk £
200-400 nm> = 2;““»%]"‘,1237nm;‘ £ T F LAFRMERE G vz
% % 98.6% ' RSD 4 0.96%™ -

(6) f1* B i tp & 45 Kk Rl - 7 * 44 Kromasil-C18
column (4.6 mm x 250 mm, 4um)g 1L > A& 7 i% & 5 ¢ %
0.05%4 s » Pl £ 237nm > w4 5 97.75% '® -

(7) $1* UHPLC #5% = i » #7i¢ * th¥ 4 5 EC-C18 (4.6 mm
x50 mm, 2.7um) ¥ 4 0 A 47 0E & R R S 38 0.2%¢2 e e
%o HBL £ 270nm > w T % 99.15% 1™ .

(8) Zhenkening syrup P % 73  ephedrine hydrochloride,
Harpagoside 4+ glycyrrhizic acid > 41 * & »&i% 49 & 7 &k #& i8] -
“ri * hE L% Shim-pack VP-ODS (4.6 mm x 250 mm, 5
M) d o A5 EE i 5 o 50198 1 B R S 5N R R
A £ 205 % 237nm - Harpagoside w Jc &% % 103% ° RSD 3
0.25% **

(9) Kuiyangning p 7z 7 Harpagoside {- glycryrhizic acid » 1| *
B it 4p K 45 k) #T * ch% 41 % Agilent HC-C18 (250
mmx 4.6 mm,5um) ¥ 41> A 4555 2 5 ¢ H0.1%mEEE R
= Vi) s ¥R R £ 237nm - Harpagoside w 4 % 5 99.54% -
RSD % 0.2% '® -

(10) Shenbai Granular f 7z 3 Harpagoside, naringin f- berberine
hydrochloride > 1 * % »Tik 4p & 45 ke B] > #7i2 * g 5
Diamonsil C18 column (250 mm x 4.6 mm, 5 um)¢ 4 > 4 47

LT R -0.1%miE PR S S R fRRIA R 276nm >
Harpagoside ¥ 4z % % 98.6% ° RSD % 1.6% ' o

(11) Huoxiang Zhengqi capsules p 7z 3 Harpagoside, naringin,
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hesperidin, thymol, imperatorin,honokiol, isoimperatorin -
magnolol » J1* 3 i 4p & 17 K& R > 72 * g 415 C18
(250 mm x 4.6 mm, S um) g tx > A 470 2 5 ok-T fR-T 5 Y
¥ B 2 3% 3R] (0.01-20 min, 68:30:2—60:38:2; 20-50 min,
60:38:2—34:64:2; 50-65 min, 34:64:2; 6575 min,
34:64:2—28:70:2; 75-85min, 28:70:2-68:30:2) - 1 P H £
283nm > Harpagoside ¥ 4<% % 97.4%™ o
(12) Anle Pan p 7z 7 Harpagoside f- 2,35/4-
tetrahydroxystilbene-2-O-4-D-glucoside » 1 * % »%i% 40 % 47
&R o e * o 41 i Waters BEH C18 (50 mm x 2.1mm
x L7 um) g 4o A 47 iE i 5 e k(100 90) 0 Bk £
280nm > Harpagoside ¥ 4<% % 99.3% - RSD % 1.6% ' -
(13) Radix Rhizoma Glycyrrhizae p z 7 Harpagoside > | * & »
AR R AT &k MR 0 TR * g 4 i Kromasil C18 (4.6 mm x
25 cm, 5 pum)g 4L A7 iE 2 5 e e p(L 4) > HkplA &
270nm > Harpagoside v Jz & % 97.86% > RSD % 2.04 %' -
(14) Licorice Antithrombotic Dropping Pills » % 3 Harpagoside
Fe glycryrhizic acid » 1% B »xi% 4p K 47 niwﬁ,P » ATig *
# 1 % Phenomenex-C18 column (4.6 mm x 150 mm, 5 um)
B o~ dTiE L o -0.5%0k iy pL (200 80) o fe iR £
276nm > Harpagoside % = & 4 99.95% > RSD % 2.23% -
2. Harpagoside z_ # 4 /& 14
(1) Frils § 0 &L 2 £ F]F 1Cs452.4 ¢ uM3.6uM ™ o
(2) Samchulkunbi-tang (SCT; Shen zhujian pi-tang) # ¢ 7 3
Harpagoside > @ SCT -k & 7 Faac ~ fugf &L~ i itz 5
s 13,
(3) Harpagoside + 12 &g ¥ 4+ 0" i1 fluoroquinolone #f3% < %5 &
GIE SRR TP Y S
(4) A A EFFmp g w2 Harpagoside i 18 RAGE/ NF-xB 3 5§
i€ 0 B4 3k AGES #13f Hena F )AL 7 i Hgrs B4 T
(5) Harpagoside + 3 3 f’?‘“f EE il s 3 ﬂ,f Bk 32

Wehi e 2 Rk o T U F R B A R UR
116
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(6) Yijin-tang ext. (YTE)® ¢ 7 3 Harpagoside> YTE 35 d
TP TEE S R G R AR BRF R T
(7) Daiokanzoto %4 # 7 3 ~ % % % % » # ¥ 1 Harpagoside
% #4+t Daiokanzoto g™ >k 10
(8) Harpagoside $t*+ %k s %93 i § — Tehigak v o
(9) Harpagoside -+ "¢ ¥ #i§ b 3 Foim™e = 1L FLS GE
f% 120
(10) Harpagoside & 12 &8 % |4 e 4] HL-60 fw e 3§ 78 12
(11) Harpagoside %4>+ AP 25-35 fr glutamate #7¢% <13 1+ 2 3
WA T @ 0 ¥ urd] AchE &1 2o
(12) Harpagoside # 123 4 SOD 714 » ';,ai",!f pod A~ Frd iR
peroxide » F] 5 7 § it # 25 i Lk o) 2o
-~ %;’:3*@1#;] &= & Scutelarin & &g i
(-) EH AR 5 B4 (Labiatag)te 4 L < iE (Scutellaria barbata D.
Don)z iz’ > % > 4c@l- o
(=) HRERES A3 BABEIF L E B 8 & 0 B~ 0.059 4
»~20ml # F - 5 @ AE-kiA % (0, 10, 20, 30, 40, 50, 60, 70,
80, 90, 100% MeOH) » 12 70°C 4c #t 5 B~— /| pF s » % HPLC
A5l g % AT 60%-100%MeOH F f it 2 $Bd o 4 £ & 4
AR s FF kT 60%MeOH &7 F B o (B]=)
(Z) Ag= 2t lr b2 F5% A4 AR o
1 L REEH 57 2% r defie REBER P 5 40 x 60%7
FE A0 L 15 3B AR ERM S L RFF T RFS 0 R
BRAFEIRRBZHERAE A B MPHRERMN - X
I R EBEE A QI R LiER o RARTEER
At 10 L 7k EAFFPZ 0 B E F PRI SRR RS
ERCICN R
2. 19 fEE B4 4% Sephadex LH-20 4 4 (5.0 cmi.d. x 45
cm) NP wmIBHpEFTLAYRE EY A RIEE > 2 1 mn
30s/tube i# A& Jc B &> 1% HPLC & 47 > >t %55 37-59 :# ¢
P53 54 Scutelaring] At o s-H £ EIE(s 0 & B 5 R
® > B f#*r - Aok > LiChroprep RP-18 % 41(2.5 cmi.d. X

43.5 cm)i& {7 & 47 > 14 0.05% trifluoroacetic acid-CH;CN (80: 20)
23



BB EFSILEmin/tubed BT B R S RIAE 5 201
nmig 7 2 d7iE e & # 7 3 Scutellarin 3 4 $8 % 5L 17-23 2. 3#
¥ iE- B W s RP-HPLC & {7 % it ¥ J£ 17 Scutellarin -
Faiv 2 R 3 3t -80°C Ak 4a ¢ 0 302 HPLC & 74 % 8 4
Booomoe kR 98% bz 58 & Scutdllarin2.1g - o
(r) RBAFTEE
L 2H#s Wl
A+ 341 CyH2O0n
[a]p : +6.2° (¢ 0.01, MeOH, 20°C)
5+ 8 1 450.39
7% Bk 185-186°C
UV Acsen nm (log &): 240(3.98, sh), 291.0 (4.31) (®l T )
IR vX¥ : 3400, 2966, 2951, 2929, 2898, 1648, 1638, 1603, 1524,
1475, 1294, 1115, 1088, 1065, 1039. ( @B+ )
ESI(-)-MS: ESI(-) m/z : 449 [M-H]’, 899 [2M-H]" (&= )
9. 'H- NMR (500 MHz, methanol-d,) §: 1.19(3H, d, J= 6.15
Hz,CH5-6"), 3.31(1H, m, H-4"), 3.54(1H, dd, J=1.7, 3.25 Hz,
H-2"), 3.66(1H, dd, J=3.3, 9.5 Hz, H-3"), 4.05(1H, d, J= 1.45 Hz,
H-1"), 4.25(1H, m, H-5"), 4.58(1H, d, J= 10.65 Hz, H-3),5.07(1H,
d, J= 10.8 Hz, H-2), 5.90(1H, d, J= 2 Hz,H-8),5.92 (1H, d, J= 2
Hz,H-6), 6.81(1H, d, J=8.1 Hz, H-5'), 6.84(1H, dd, J=1.85, 8.15
Hz, H-6"), 6.96(1H, d, J= 1.9Hz, H-2"). (B~ )
10. *C-NMR(125 MHz, methanol-d,) &: 18.0 (C-6"), 70.7 (C-5"),
71.9 (C-2"), 72.3 (C-3"), 74.0 (C-4"), 78.7 (C-3), 84.1 (C-2), 96.4
(C-8), 97.5 (C-6), 102.3 (C-1"), 102.6 (C-4a),115.6 (C-2), 116.5
(C-5), 120.6 (C-6"), 129.3 (C-1"), 146.7 (C-3"), 147.5 (C-4"), 164.3
(C-8a), 165.7 (C-5), 168.8 (C-7), 196.1 (C-4). (®l1 )
() H &R
EARBERZ G E O RPIEE REL D2 Scutdlarin 2.1
SiptEd A MRy 4208 9 M (B2 ).
= EF 242 A AloinA A g i
(-)&FH AR * 5 ¥ (Polygoncese) 7 & 4 B L A b § §

(Polygonum multiflorum Thunb.) 3z H.42 o 4]+ - -
24
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CIETHRBESA P B EBF WL § B4 8 & > B 0050 4 » 20
ml 7 e+ 2 BBk (0, 20, 40, 60, 80, 100% MeOH)2 100%
EtOH > mAz 3 A BT 55 30 A 415 » 1% HPLC A 45 > % %
Bt 60%-100%MeOH § faid 2 B » T & 4 A H i * £ 0 &
s it * 60%MeOH &7 5B o (Bl =

(Z)A3= i J* bRz F% 2 A8 BB L= o

1.

Rl 2 27 s 0 4e » 60%7 iR 10L mie - X
o Flr F Rl iER  RIAL M 60%T FEEAFE B £ E
P SR RIRSES R T MRS 4 bR 4™ Dialon HP-20 3
114 H,O0—50%MeOH—100%MeOH & #% & 4p & 7 k& 47 > #-
50%MeOH i %t i ik g 5 7 FRis > JI* 4 kiR BT 7 3
2,3,5,4 -tetrahydroxystilbene-2-O- f-D-glucoside z_ % % 94.89 -
£ f1* Sephadex LH-20 ¢ 4 (5.0 cmi.d. x45cm) 12 ¥ A% & #
FARE T A Y B AR E % > 11 1 min 30s/tube i B T B
R fI* HPLC & 47 > > %%. 53-69 3# ¢ ¢ 5 1 3 7 iy
T a2 Fa3 o BH EEMITis 0 F A5 F 0 B fEN -
= -k ts » 2 LiChroprep RP-18 ¢ +1.(2.5 cmi.d. x 43.5 cm)i& 7 &
#7212 0.05% trifluoroacetic acid-CH3CN (82:18) & # #- 4p it {7 4
L7 £ AloinA e ie— # ] * @& % RP-HPLC i {7 ¥ it o 4
vz R 55 at-80°C ke ? o F 0t HPLC ~ 72 8 B A
7o R 98 % b2 AloinA % 5. 239

() REAIT5H%

1.

2
3.
4.
5
6

~

SHN Rt

A 3% 1 CypHpOg

[a]p ¢ +39.1° (¢ 0.01, MeOH, 20°C)
&3+ £ 1 406.38

. %% Bk 265-267°C

UV LM% nm (log &) : 218(4.28), 240(4.03, sh), 309(4.43), 322

(4.44). (B+ 1)

IR v : 3367, 1605, 1513, 1458, 1067, 1009. ( B+ = )

ESI(-) m/z : 405 [M -HJ’, 464 [M+CH,COOT, 811 [2M-H] ( B+

=)

'H-NMR (500 MHz, methanol-d,) &: 3.25 (1H, ddd, J=2.55, 4.15,
25



9.7 Hz, H-5"), 3.43 (1H, t, J=9.25, 18.25 Hz, H-2"), 3.54 (2H, m,
H-3", H-4"), 3.79 (2H, ddd, J=2.45, 11.85, 25.56 Hz, H-6"a,b),
4.50 (1H, d, J=7.85 Hz, H-1"), 6.24 (1H, d, J=2.75 Hz, H-4), 6.61
(1H, d, J=2.80Hz, H-6), 6.76 (2H, dd, J=1.95, 6.65 Hz, H-3',5"),
6.92 (1H, d, J =16.45Hz, olefinic H-a), 7.45 (2H, dd, J =1.85, 6.90
Hz, H-2',6"), 7.70 (1H, d, J =16.5 Hz, olefinic H-b). (B -+ ~)
10. ®*C-NMR(500 MHz, methanol-d,) &: 158.49 (C-5), 156.1 (C-4')
152.18 ( C-3), 138.06 ( C-2), 133.84 ( C-a), 130.98 (C-b), 130.19
(C-1), 129.35 ( C-2', 6'), 121.87 (C-1), 116.56 (C-3', 5'), 108.36
(C-6), 103.70 (C-4), 102.82 (C-1"), 78.36 (C-3"), 78.09 (C-5"),
75.62 (C-2"), 70.93 (C-4"), 62.24 (C-6"). (Bl -+ 1)
(Z)H R &P
R ESR2 T E 0 R A 3 1] AloinA 2. 239 4,
el o BRE Y A3 08% L (Bl L))o
T~ ¥ B2 dpiks 4 Crotonoside ~ i it
(-)EHAR 5 F Ef(ridaceae) $ # 4 ¥ A4 = & (Bdamcanda
chinese (L.) DC.) iz &35 o 4rBl = - - o
ml 7 ;% #&|(EtOAc, Hexane, Acetone, MeOH, EtOH) > 425
BT P30 ~4ais > fI* HPLC & 47+t $ 0 % % &1 MeOH
FREZZET S S F A% MeOH 27 5B~ o (Bl= + =)
() 82 i P2 GRS BB L2 o
1. #2573t r4cfiar i 5B 508 ¢ 5 400 100%% % 15 L
o TRARERM > FRALRFIFTIRIFL KERAED
v ARERAE A BPARTEMN > Rige g
PEBA I FNRL B ARE T AR R4 5L
TR EAFEBZ K b F R R R BT B E
Bt o
2. M-b P BE P o phe gk AR P A BRI
fo e pee fa R Ao 2B e gl o g (5 cmid. x 30
cm) ¥ o gt iEE & A 5 n-hexane (5 L)— n-hexane-EtOAC
[10:15L)> 10:25L)—> 10:3(5L)> 10:4(L)—> 10: 55
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#g>f1* TLC (Silicagd 60 Fpsy )iE Hio 4% # 49 5 n-hexane-EtOAC
(10: 7) » B B 1 12 p-anisdldenyde/H,SO, & ¢ A% 5 1 4 41 » Rf
@ 0207 $5 3] 7 7 Crotonoside z_ |4 3% > #-H $] 4 30 & #H {4 >
W F| A d 6 252,340
# & B~55 8 0B fa* - &K1 > 12 LiChroprep RP-18 ¢ 41(2.5
cmi.d. x 43.5cm):i& {5 & 47 » 12 0.05% trifluoroacetic acid-CH;CN
(53: 47) 5 # $+4p i (7 %4 - ¥ j£ {8 Crotonoside - i&— # 4% #l &
2 RP-HPLC & {7 & b o %t 2 R 38 295 223>-80°C 7k 4@ » ¥
" HPLC A 47 % H ¥ B » = = % B 98 %11 + 2. Crotonoside
## 5 139°
BAITEE

RS ORZ e

A 3% 1 CyoHigOg

[a]p : +98.5° (¢ 0.01, Acetone, 20°C)

&+ 8 1 386.35

. %% 81 163-165C

UV A%+ nm (log &) : 206 (4.65), 221(4.60, sh), 266 (4.57),
320(3.93) (Fl= L7 )

IR v : 3449, 2941, 2840, 1658, 1584, 1478, 1308, 1276, 1132,
1105. (Fl= + =)

ESI(+)-MS: 387[M +H]" (Bl= + =)

'H-NMR (500 MHz, CDCl5) 5: 3.85 (3H, s, 4'-OCH3), 3.87 (6H, s,
3'-OCHj, 5'-OCH3), 4.07 (3H, s, 5-OCHs), 6.06 (2H, s, OCH,0),
6.63 (1H, s, H-8), 3.74 (2H, s, H-2', H-6"), 7.79 (1H, s, H-2).(F] =
L ,\)

BC.NMR(500 MHz, CDCls) §: 56.3 (3’-OCHs, 5'-OCHs), 60.9
(4-OCHs), 61.3 (5-OCHs), 93.3 (C-8), 102.2 (OCH,0), 106.7
(C-2, C-6'), 113.8 (C-10), 125.7 (C-3), 127.4 (C-1'), 135.6 (C-6),
138.1 (C-4'), 141.7 (C-7), 150.8 (C-2), 153.0 (C-9), 153.1(C-3,
C-5), 154.7 (C-5), 175.3 (C-4). (Bl= ~ 1)

BHeipl

R FSR 272 R & & 417 ) Crotonoside 45 =
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20 ml # F+t i 9 FE-ki3 % (0, 20, 40, 60, 80, 100% MeOH %

Et
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FRACBRERM FELAREFTRFE  BEAAFINR
i%f&i% AR MBPLORERM > F e iRk
Sgro JIr F UKL iR AR AR P e 20L 4%
Ko EAFEPZ 0 EEHEPRIR S~ o ts 0 PR
11 * Diaion HP-20 ¢ 4= (55 cm i.d. x 45 cm) » 7 H,O—
40%MeOH—60%MeOH—100%MeOH & 5L #% & 4p & (7 & 47 >
F1# HPLC 12 0.05% trifluoroacetic acid-CH3;CN=85:15 > & |k
£ & 216 nm &7 A4 TE O 2 ¢ 40%MeOH Mk 7 3
Harpagoside = ~ > G BIESFTIS 4 2 7 fRis > 1% & K dc R W
17359 -
#-bif 2 Sk F B4 4% LiChroprep RP-18 ¢ 41(2.5 cm i.d. X
43.5 cm)ig {7 & 47 » 11 0.05% trifluoroacetic acid-MeOH(75:25) =
# #4p i (7 %4 1 7 E (B Harpagosidee & it 2 53 255 223+ -80°C
kigP o T HPLC 2 72 B W R » = 2 ¥ R 98% + 2
Harpagoside & % - 6.6 g °
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5. Y3 2k 211-211.3C
6. UV A" nm (log &) : 219(4.41), 230 (4.29, sh), 276 (4.15),
311(3.87) (Bl= + 1)
7. IR vi 3432, 3335, 2912, 1648, 1609, 1511, 1467, 1287, 1231,
1084, 1044,997,982. (®Bl= -+ =)
8. ESI(-) m/z: 255 [M-Glc-H], 417 [M-H]" (Bl = + =)
9. H-NMR (methanol-d,) &: 2.75 (1H, dd, J= 17.0, 2.9 Hz, H-3),
3.06 (1H, dd, J=17.0, 12.8 Hz, H-3), 3.35-3.50 (4H, m, H-2"-5"),
3.72 (1H, dd, J= 12.0, 5.6 Hz, H-6"), 3.92 (1H, dd, J= 12.0, 2.2
Hz, H-6"), 4.96 (1H, d, J= 7.5 Hz, H-1"), 5.47 (1H, dd, J= 12.9,
3.0 Hz, H-2), 6.39 (1H, d, J= 2.3 Hz, H-8), 6.53 (1H, dd, J = 8.8,
2.3 Hz, H-6), 7.11 (2H, d, J = 8.8 Hz, H-3', H-5'), 7.44 (2H, d, J=
8.8 Hz, H-2', H-6"), 7.75 (1H, d, J= 8.8 Hz, H-5). (Bl = + ~)
10. ®*C-NMR(500 MHz, methanol-d,) §: 45.1 (C-3), 62.6 (C-6"), 71.5
(C-4"), 75.0 (C-2"), 78.1 (C-3"), 78.3 (C-5"), 80.8 (C-2), 102.3
(C-1"), 104.0 (C-8), 112.0 (C-6), 115.1 (C-10), 118.0 (C-3', C-5),
128.9 (C-2', C-6'), 130.0 (C-5), 134.6 (C-1), 159.4 (C-9), 165.5
(C-7), 167.0 (C-4'), 193.3 (C-4). (Bl = ~ 1)
() Hrt&p -
R GESR 2 IR 44 32 Harpagoside 4 = 4
669> HAR ¥ X3 099%F (Bw L )o
Ao FE AR A B R A
4]*% HPLC 4 47 93-101 # 2~ % 2 74 &
467}% FIE AR 4 95% A ¢ R 293F
= B RGRRD B ERRER
9P 30 pTEEE AR FAARTINY FET 93-101 = 4 -
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Liquiritin, mg/g
O R N W & U1 OO N 0 ©

S

RIS s RN T E S

H 3 (3 kg)

— A& R (20L) o 3@ EAR - B ~ B

L Diaion HP-20% #7 % 4#:(5.5 cmi.d. x 45 cm)

H,0—20% MeOH—40% MeOH—60% MeOH —100% MeOH

40% MeOH;f 32 i ik 45 (4-Liquiritin)

LiChroprep RP-18 column (2.5 cm i.d. x 43.5 cm)

0.05% trifluoroacetic acid-MeOH (75: 25)

Liquiritin (6.6 g)

Bl= L= -~ &2 %4 3 Harpagoside 2 i 42§

Bl= -+ = - Harpagoside 2. 1
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Abs.

200 300 400
wavelength (nm)

Bl= + 7 -~ Harpagoside z- UV w5 g sk 3%

110

100

2%T
50

o . 1 . 1 .
4000 3000 2000 1000 400
VWavenumber [cm-1]

Bl= -+ - - Harpagoside 2 IR =z k3
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W _EMS: 1.344 to 1.377 min from Sample 23 (LIQ 200 ppm) of DataSET1.wiff (Turbo Spray lo... Max. 1.4e8 cps.

417.1

1368 |
12081
11681
10881
9.0eT 4
8067 |
§ {
= 70074
S 50e7]
5047
2556
4.0e7
3087
2007
1067 ‘ !
| | 4850 _516.0
[ S—— e L W—— lL_,._\...T. T R ..

150 . R 150 50 550 600 550 700
miz, Da

Bl = -+ = -~ Harpagoside z. ESI(-)-MS ] ¥

ow Y ©N MO Y MIN PN O NOONTITONNNT I N©ONN YL
S ©O W WORNMmd®© moeos ~d MOATAONOOMOTONT ONO©®ON
N I 1M AAO DN © owuI® YO HOXDNADOONKROOTNOWOT A
N~ S oo LI OO SS9 o0 OPXDO~N~NOOIIITOOOONNNN
NSNS NS ©ooooo LWL << OOOOOOONNNNNOOOONNNN

A E

T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm

HEE By @ & EEEEEEE

Bl= -+ ~ - Harpagoside 2. "H-NMR )3 (500 MHz, methanol-d,)
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0.50 E

0.40 1

0.20]

0.20]

0.10 % a - @ =)

 § 8 3 E
0.00 Iu.T.a .
200 400 GO0 200 000 1200 1400 1600 18500 2000 2200 2400 .00 2800 3000
hfirtes
Peak Marmme | RT Ares % Area | Height

1 | Peaki 22% 34545 01g8| 10852
2 | Peak2 2510
3 | Peak3 2782
4 | Peakd 4.0 799 0.4 7275
S | Peaks 4427
B | Peaks 4 500
7 | Peaky 5405
g £ 903 19103 oo 1151
| 5 966 15245 0 GO
10 12790 29451 015 G4
11 14 255 | 19020937 | 99.07 43437

Bz - ~ Harpagoside z_ ' & 4 7 B
AT iE L D #E4p: 0.05%TFA-CHSCN (84: 16) ; mik: 1.0 ml/min; & 2 _4p:
LiChrospher 100 RP-18e (4 mm x 250 mm, 5um) ; ;% & : 40°C ; 1
BAE 266 Nm e
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- A ARTIRTY FHE P 03-101 £ B~ 1F 2 ¢ HFip iR S 4 B R >05%5 71 £
Tt g
, . Purity | weight
S5 Compound 2
; i ) | (@

DCMP- .

001 Gastrodin 97.19 8
DCMP- o

002 Chlorogenic acid 100 10
DCMP- .

003 Puerarin 99.97 | 35
DCMP- I

004 Paeoniflorin 95.95 5
DCMP- .

005 Polydatin 99.66 6
DCMP- . o

006 Cinnamic acid 0942 | 100
DCMP- .

007 Naringin 99.83 | 95.7
DCMP- C

008 Fangchinoline 08.87 5
DCMP- Tetrahydropal matine 99.3 10

009
DEMP- Resveratrol 08.92 2

010
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. . Purity | weight
S5 Compound
P 3 ) | (©

DCMP- Palmatine chloride 97.12 2

011
DCMP- ..

012 [cariin 97.71 10
DCMP- ) )

013 Baicaen 99.16 4
DCMP- . )

014 Saikosaponin A 98.04 2
DCMP- .

015 Aloe-emodin 96.74 2
DCMP-

016 Magnolol 08.74 500
DEMP-1 ranshinone 11A 9861 | 500

017
DCMP- . .

018 Oleanolic acid 98.40 10
DEMP- | Ginsenoside Rb1 9775 | 5

019
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. , Purity | weight
S Compound
P * ©) | (@

D((_)‘,g/IOP- Quercetin dihydrate 99.87 | 100
Dgg/llP- (Trans)-cinnamal dehyde 97.00 | 1000
D((_)‘,g/IZP- Synephrine 99.85 | 500
DS%P' Osthol 99.95 | 500
Dgg/!lp- Paeonol 99.93 | 500
D(gg{lSP- Berberine hydrochloride 97.27 | 21.7
Dgg/'GP' Baicdlin 9851 | 10
Dgg/lf' Jatrorhizine 97.45 2
Dgg/'gp' Rutin 95.76 | 45
DCMP- Hesperidin 96.30 5

029
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3. B uieiRl £ AT kMEEAM %%@005~064ppmsl}iv)§-’chw— ke oo
P WHO » 4c &+ > pE 82 $f & 80754 L 5 0.3 ppm e

4. il g ¢ 22 2Rk UAG T £ F 0.05-1.21 ppm- @ jr i
B2 HOFE G AR NE T E 1.35ppme RIS R 2 R E R R
z & 0.6-1.7 ppm

5. WRle®F 7 XL IRGUMDERE - H 80%F 4 i 044ppm- ik 2 &
SR el & &s;g 046 ppm > A2 < FeiE RUE E 0.3
ppm - AL &R g 4 2 R 6 FARPIE) o GEARINE 2 i &
EH L P 45y £ ND. ~217 ppm ﬁ 800/0p A = #c % 0.65 ppm e

6. it 2B h? ~BF2AREALEE o BWFRAEE P
1 @A 5§ 2321ppm > H ¢ 9.66ppm 5 &R (G F142%) 0 As (1) ik
0.28ppm > As (V) it 9.38ppm e ¥ # 2 j& 2 chfh A5 35 5 5 188 > @ B o
Ak 5 91%7F A > 9%E A o L E Hk B F R 2 R bRl §
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Number: M03G9338

Monitoring of Chinese Herbal Preparation
and Evaluation

LI, HONG-PING
ABM INTERNATIONAL LAB INC.

ABSTRACT

Aim:

This project investigated the heavy metal contents and microbial contaminations
of 108 single component Chinese herba preparations and 124 multiple component
Chinese herbal preparations. Arsenic content speciation and iodine content of Juhe
Wan, which formulation consisted of arsenic and iodine rich seaweed, would be
analyzed. Didang Tan, which formulation consisted of leech, would be analyzed for
heavy metal contents. The result of present study would benefit the government for the
safety regulation of Chinese herbal preparationsin the future.

Method:
1. Heavy metal
(1) Cu, As, Cd, Hg and Pb in Chinese herbal preparation
The contents of Cu, As, Cd, Hg and Pb in Chinese herbal preparation were
analyzed according to official method in Taiwan Herbal Pharmocopeia
(2) Inorganic arsenic speciation in seaweed and Juhe Wan
Draft TFDA official method for inorganic arsenic speciation in seaweed.
2. Microbial
(1) Tota aerobic microbial countsin Chinese herbal preparation
The total aerobic microbial counts in Chinese herbal preparations were
analyzed according to Taiwan Pharmacopeia 7th, Total aerobic microbia count,
total yeast and mould count method (7006)
(2) E. Coli in Chinese herbal preparation
The E. Coli in Chinese herbal preparations were analyzed according
to Taiwan Pharmacopeia 7th, Analysis of E. Coli (7007.1)
(3) Salmonellain Chinese herbal preparation
The Salmonella in Chinese herba preparations ere analyzed according to
Taiwan Pharmacopeia 7th, Analysis of Salmonella.

Results & Discussion:

1. Total of 232 Chinese herbal preparations were analyzed. All of the samples had
total heavy metal contents less than 30 ppm. 1.7% of the preparations had
cadmium contents greater than 0.5 ppm. 2.2% of the preparations failed to meet
the total aerobic microbial counts regulation. 1.3% of the preparationstested
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positive for E. Coli.

The median value for the consumption of multiple component Chinese herbal
preparations was tree times of the consumption of single component Chinese
herbal preparations.

The content of cadmium in Lonicerae Flos concentrated herbal preparation was
0.05-0.64 ppm. The maximum permissible level for cadmium in Lonicerae Flos
was 0.3 ppm for WHO, Cana and Chinaregulation.

The content of cadmium in Achyranthis Bidentatae Radix concentrated herbal
preparation was 0.05-1.21 ppm. Previous study by Fong et a. had detected 1.35
ppm Cd in Achyranthis Bidentatae Radix. Taiwan FDA had also found 0.6-1.7
ppm Cd in Achyranthis Bidentatae Radix.

The 80 percentile Cd concentration of Pinelliae Rhizoma concentrated herbal
preparation was 0.44 ppm. Previuos study by Fong had found 0.46 ppm Cd in
Pinelliae Rhizoma. The maximum permissible level for cadmium in Pinelliae
Rhizoma was 0.3 ppm for China regulation. Zhao et al. had found that Pinelliae
Rhizoma would bioaccumulate Cd. Previous study by Taiwan FDA had found that
Cdin Pinelliae Rhizomawas N.D. - 2.17 ppm, the 80 percentile concentration was
0.65 ppm.

The total arsenic contents of Juhe Wan was 23.21 ppm. The 9.66 ppm inorganic
arsenic (42%of total arsenic) in Juhe Wan consisted of 0.28 ppm As (I11) and 9.38
ppm As (V). The arsenic form in kombu and kelp component for Juhe Wan was
mostly organic arsenic. The arsenic in seaweed component for Juhe Wan consisted
of 91% organic arsenic and 9% inorganic arsenic. The iodine contents of Juhe
Wan, kombu, kel p and seaweed were 118, 10, 44, 406 ppm, respectively.

The heavy metal contents of Didang Tan met with the current safety regulations
for Chinese herbal regulations.

The median value of total aerobic microbial counts for the 15 manufactures
investigated in present project were less than 10°. There was only one manufacture
(7%) with median value between 10°~10°. There were 5 manufactures with
median value between 10°~10* (33%). There were 9 manufactures with median
value less than 10°,

Keywords. Chinese herbal preparation, heavy metal, microbial contamination
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# (21) -

i a T BB BT i i3 v}*k:ﬂ?%a‘%ﬁ’»g e ek
it % & (herbal supplement)ig = & @ 4 (22)> 2 @ ;1”!]1" # (Thyrotoxicosis)
(23) # FRAHFP L A ESRAFHEE &6 0 AL ALMZ 3D
SR M BB AT S Y PR L G o

S BRI F DB G ® O FORIE o F I A RIFER PR S
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AT K- 108 i H Sk 115%11;5@ |2 124 1245 =k ﬁﬁl’*ﬂ e & 3
BoMAFFRE phEE LD AR A BB NE £
PR R FEI G- HERTUIRRE



S NRETER P

-
(- ) &3 p

PORLARIE g kA AR Y R T RER(28) £ DA
30 %77 H 3 R EA £ 108 i ik R IR i ke & 2
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25 BFHEE -
26 kg r Rl Aok R GET E 18MQ-cm 2} o
27 Y # o
3 EHAFH L)
31 4 +%(160 = 5.) -
3.2 5 %(160 = 5.) -
33 B #(160 2 5) -
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35 "M (160 2 5) e
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4.1
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4.7
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YT

BT 3¢ 2 Ff o 1 1248 1.2kg B St kT o

Bo MY b r TR EHE R 2 ROK(84KG) -

Bv BARE LR BRI ESEL2 )M

L2 MLYEFERREYT @,}ﬁ o

#err (82 R 0 R RESFEE ESED N 160 (2 FH A
2%2F)e

Bt A A2 2F 160 g 4e > 140 g 2 T K KR £ 393
(= 30009) -

My BE A6 T2 X A g R Y o 12 105°CHs % 4 ok
AT

B T AT ST R AR TEARPA LA R




SR CERNY WAy A ey T A

1.

2.

RPENT
Freper2 37 FHLR ¢ 1028 10 hrr2 (oY &
2oFZR)e
B
21 R REEER Jf; T3 & (Agilent 7700 Series ICP-MS) -
22 p &P ® (ASX-500 SeriesAuto Sampler ) -
23 T+ %I (Mettler Toledo XS204) : ¥ ##4#=31+£0.1mg -
2.4 jik i+ B (CEM MARSXpress) @ £ #g 3% i # 5 3k T 2 #
fo 0 ¥ #% i 800W I 1,600W 2z # Bfﬁi%]:': °
25 % L4 # % (Heating Block BHW-09C) -
26 7 ¥R
2.7 Mok AR FE T ML 0 EEE - B R BEE
Frid e
2.8 itiEEAg 50mL -
29 mA (Advantec2) -
210 pc2 > ¢ (Pipettes) : 20 uL ~200 uL ~ I mL ~5mL -
211 = &5 10mL ~25mL ~50mL ~ 100 mL ~ 1,000 mL -
R EEAA
31 2 #E3F K RrEREcs Y 18 MQ-cm -
32 s gk E s BAR G T0%2Z AL o
33 3 i3 AUKE % o
34 IS4 ~ A~ 45~ &2 451,000 pg/mL ¢ ICP A 47 & L8
?‘I o
35\ FR4E 2 542 1,000 pg/mL : ICP 4 47 548 8% o
3.6 £ 1,000 pg/mL : ICP A 47 5% 2%
W
41 P~ 0259 & » B E R
42-ﬁxzmuLm%ﬁﬁwz%(1%mm)ﬁ5mL%ﬁ&»
43 % SR BR L 105°C o #-pod o 1 F 4o d 30 A 4o
Bk B A2
A4 BRI RS o Ao 0 2mL B E M E o g F B
g it g2 FFIRI- B
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45 VUEAL S g gL o B o i

4.6

oA AR TR

AEPD R B 0 25mL B AT kTR 2 o

47 MR AEIRI R EELY TRk o
4.8 ek 14 ICP-MS:E {74z ip|

5. &4 #

5.1

5.2

5.3

5.4

A A R FEIRE FERD AR A e R AR L R AR
WiTm i Big* 2k Rk ¥ - HES - ER Y
T Rz P FER e AZIREY B2 o
FRRE s o WRERES A2 - RER R
AT ALY BB Mmoo ER Y
SR M2 P FER o RIS AR
P20 Bt &
AR AP ¥R A B ?ﬁ? #Fﬁ -10~10% -
Fo E&EAIT I NAREZATRSS T RS FER
A BEIORERS IS E 0B BRERRFLIBL S A
o FERIE RS20 B FRIORAFLIBLY
WAt Zo R&EF Yol T F GURIZRRE > @ 3
R EA T ER ] A2 - TR
AP EREST I UAEREZATRSS APERE FAR
PURE 2 R S R 0 e~ R -dp (10 pg/mL ) 0 R R
$%ﬁ»i£%zﬁ(u@mL%W%%ﬁwﬁalwmmy
RAFHRRER L 20 ng/mL ~ A~ 45~ K2 453 ng/ml o 4
10ng/mL > 3> % 20 BHSFBREFLIBEEESAST > &
FAPAIREECT20F ERIOERFIFARRSS
7o APREE R ok AR RIS o
EAIER A PETEAIR (Pl E%) A1RE 0 F W
ELPRTE 4R Blwicd 25 70~120 %
w BRI
Z RN LA Sl b NS S S A
B 2o (10 pg/mL) > HE - 45~ 2 427 £ (1
pug/mL) > pIR4E® 24k (1 ug/mL) > #4r¥eirER 5 30

ng/mL ~ # ~ 4 ~ & % 4-5ng/mL - 4% 10ng/mL > T > & 20
8



5.5

B B T LB eSS AT 0 B E PR R T 20

B Pk D BRE L BF RSN GRS F R

Fotk &40 o RJZ AR B o

FALER e R TR AR (P %) S RE 5
#,f:*ﬁcm%??ﬁ% Bl Al e e 2 5 70~120% %
i+ &R .

EARSEAIT  EARSA RS T AR LIRS Il A

Bk ARZTEF > VEY FAREEH LTS LT

EEAALST 2 E 0B HRSEBAFTIBEAAKRSS T

FEPIFESHEON20 B FPTRPF LB LTRSS

AT EABREE ® T Aok AR B ARIR AL o

ARl 2% B 1 BATACR & 70 %k A ik 28.6 ML 4o
~d @3-k #3 1,000mL & oo
1. ’F{—%?%“}x?ﬁ‘*%ﬂi-

7.1

1.2

7.3

8. &

R 2% (1,000 pg/mL ) @ 58 -4 ~ B~ 4g ~ K E

Ao NRIRIEE B _bE, £ 2 [CPAYT&EE R FEEFG o

¢ORR BRI E AR (10 pg/mL) ¢ AR SR 4R~ KR

87 &£ (10pug/mL) 2 fe il > e g s g B~ ImL 2 7 ~ 4§ -
AZ gRE g A% (1,000 ug/mL) 4= 1 mL £ (1,000
pug/mL ) » T E 5L > 2 2% LR 253 2 100 mL 0 F R BT
oo fRE -4 (10pg/mL) 2 el 2 34 o

IR R RS 4R R 47 & (1 ug/mL)
2 et MBS E B AmL 2 4R E AT A0 T
BARE % AR (10 pg/mL) > T8 57 12 2908 fei 2
73 10mL > fe* pFpe ] o p 3R -4 (1 pg/mb) 2 fe
BN o RBERGy (10 pg/mL) 2 ffl » WHRES g
Polmb 2 48 REd 3% (1,000 pg/mL) *t 2 5P >

2% ELR # F 2 100mL o R RTE o

€ sped :

8.1 BiLit S-dp (10 pg/ml)~ 38 Bt ~ A4~ 45~ A 405

& (lpg/mL)~ pRE 8 24k (1 pug/mL ) RRT 4 11 2%
il o & ICP-MSH (v £ 4 -



ﬁ-—iﬁr‘é" I nsnipe s g |+ WER fng/mL)
& Eﬁ‘ﬁ“‘ﬁ‘lﬁ"é{(luglmL) Lk ﬁ;ﬁl\ﬁb\ﬁiﬁ
(10 pg/mL)| # £(1 pg/mL) (mL) A4t 4

15 uL 10 puL 500 uL 50 3 0.2 10

15 uL 25 uL 500 uL 50 3 0.5 10

50 uL 50 uL 500 uL 50 10 1.0 10

100 uL 150 uL 500 uL 50 20 3.0 10
150 uL 250 uL 500 uL 50 |30 5.0 10
200 uL 375 uL 500 uL 50 |40 7.5 10
250 uL 500 pLL 500 uL 50 |50 10.0 10

Sinor B TIR G spE SUER R A i R
J& 4%t 0.990 -

8.2 Mo s iT: BAE% %% (0.5ng/mL ~1ng/mL ~3ng/mL -
5 ng/mL ~ 7.5 ng/mL ~ 10 ng/mL) 12 3§ ¥ i B r B kds &
TRFHERY » 2T IEERE AN RS FEREGR
SRV BB N ER 0 A W HITREY & o

BAHANBES |
SRR A (ag/18¢)- (ay/15g) = mX+b

XS - ‘ﬂ?

isg X 2

o F v EAE
Os * R4 5L

IS5 : P28 Fon gk
b: & REIE
m: # & A%
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8.3 @Z@%&@?’J\?&@/H LiEE (3r) !
PlasmaGas : 15 L/min
UX Gas: 1L/min -
Carier Gas: 1 L/min o
MU/Dil. Gas : 1 L/min -
RF power : 1,300 W -
Nebulizer pump : 0.12 rps °
Coller : 18°C -
BE 1 4¥63~ 75~ 45111 ~ X202 ~ 4-208 ~ 4£103 -
L P ERIEEE AT AR kTR 2 RE KT
FEZPITIEE o
2. pPIEEE N AR R RIM R DR R TS
Yih > BPRAE SRR
9 HRMBEHRE FF
e FRA SRS HRRY FUHY L2 A
EAZE T E 2R FIAZ B RS Bt RY
g o ? BHPZRYZ 42 - SR NBTHBTG R
ARl B LA S AT R R F
B2 AR BAHFLR > BN RY B oo
10 1k S B A2 1]
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B- ~ 55 Blo Rt p iR AR Bl - 105°CAE) RS

A
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Bl ~ Btk Bl - ~ ICP-MSk iRl

11.% B 54
11.1 ICP-MS & % %k :
PlasmaGas : 15L/min -
AUX Gas: 1L/min -
Carier Gas : 1 L/min -
MU/Dil. Gas : 1 L/min -
RF power : 1,300 W -
Nebulizer pump : 0.12 rps »
Coller : 18°C -
m/z @ 463 ~ 75~ 45111 ~ & 202 ~ 4208 ~ 4£103
rrr 1l BT chm/z X 3 F % WRkom iR
TR R TAERE G 2 Mz (7
% F J-;fﬁy L L,ﬁ,;;;}yi
:63~65-
114~ 112~ 111 -
: 202 ~ 200 -
41208 ~ 206 ~ 207 -
2. FheoTR M4 103 TS PR HRETE Y 2

HAPE S TR T - R 200 1T L R
12
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‘o =Y B A4
L

LA > a2

E(LAY FL)Y 24k 103 P PR R

4
11.2 et i 1+ i

Z_twiplE °

e EEEREFTTRIEY T Yy
REHR lmo (min) (min) (°C)
1 800 10 10 170
2 800 5 35 200
12, 2 A 4
12.1 ff 4 iz :

Pt 5 0259 — Ackif + — %E 25mL —
e KB — Wik ICP-MS i B

122 'ET; :ljlj}/EJ’fﬂ %%;uu/ﬁ:\‘l} P\ *ﬂ‘g‘ m%'fu—i“‘ f_E'J_-_; Y%?
A EFIER Xga Xifh FaM3 5750 0

(aglisg)- (afiss) = mMXstb

W T AR EREERER X
A,/ y_ (%, y_
&:Ué)bé)b

3 T 9 EE
ag - Fip| L
Ss - P HRE SR
b: & REFE
m: & & JRA ¥
12.3 ’"‘Z"fﬁf’i’ CZ O R ERRERRUGEEE ORA B RRS
jf\’?ﬁ\'—'a.‘id ’l;82¢]'+l‘1gf’fln\*ﬁ' T}'*ﬁ/li‘iﬁ
*ﬁ‘ui’l‘ A Y AL B BB R T A
PR 4N 42 7§ (ug/ml):

X xV

£ (ug/mL)=_"

£ (hg/mb)= o m
Xs 't &Rk & (ng/mL)
Ve T2t (mL)e
M:P2hatrietlz £ € (g

124 ¥ A R R FHhied BN REY A

Bl RIF ey g f 52 LR BERRE 15
13
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(= )B4
1.

2.

Seif g2 N IRHRIE Sk o @ R 2 poIRRE T4 L 10
ng/mL > & F4eik? FRlz & BERTE v IREY R §F
Roe 2 Eu 7 10ng/ml 22 2968V PR 0 T AR AR
Fipir? FRIZ EHREREVIREY AFERIP -
1257 EHefi i s 2 R S5 3 # &7 AL L
TP ERGUMBEF S FTLVR P RRF RS £
FEE 2 €42 RPD 21 20% > 74 LR 2 €37
B om/z 4y 1 63~650°4F 1114112~ 111 - 5% : 202~ 200 -
40208 ~ 206 ~ 207 - 4F 72 63~ 4E2 111~ A2 202 ~ 4
208 T ® 0 ez B miz2 CV%E 3 15% 0 @ B m/z
2. RPD%Z /] % 20% > % # &R 7 £ &7H %k o
LR ST PR R AL E D R -
TR R EARE RERLE O T A LK
RpFrs AR > PERIFPFAIHRBELTF T 1R
7 2 = [fl & 80~120%2 w T o
EREPL Y B k% 2
P zz:;})%\ :
G AT mBR LR (%)
E4
2.1 Agilent Technologies 1200 Series Bin pump SL -
2.2 Adgilent Technologies 1260 Infinity ALS -
2.3 Adgilent Technologies 7700 Series ICP-MS -
2.4 PRP-X 100 anion exchange column( /& 5 pm- p /& 4.6 mm
x 150 mm) o
25 T+ % I (Mettler Toledo XS204) : ¥ # =1 +0.1mg -
2.6 F & 4v# F(Graphite block digester) : it 7 & & p #3 &
27 7 % ‘“i’—:ﬂ;‘rﬁ‘?,} _f.ﬁkt o
28 Wity FEABIE o
2.9 ‘/ﬁ (= S 50 mL o
2.10 g A (Advantec 2) -
2.11 jic g » ¢ (Pipettes) : 20 pL ~ 200 uL ~ I mL ~ 5mL -

212 = #57 10mL ~25mL ~50mL ~ 100 mL ~ 1,000 mL -
14
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3.

RE A

31
3.2
3.3
34

o

4.1
4.2
4.3
4.4

4.5

F 3SRk 0 R IE G~ Y 18 MQ-cm e

0 5-As 1,000 pg/mL : ICP A 47 s % o
8 2 As3 1 1,000 pg/mlL @ ICP A 45 B L 2% 5% o

A DT R~ B k4% (ammonium carbonate) ~ fiF kR T
g Féf‘g'*%é‘ °

¥ 55 059 (3655 029) > B0 3 p o
fer 10mL 2 B ok o
@’E”T%f’?‘gg& % 95°C » M3 W) 1t F 4o $ 30 A 4k o
By g A rts o BRiR 230 0 25mL TE AL
‘ir‘gﬁﬁ‘ KT E o
AR )t REEFALY o s u 0.22 um g tiE
Mo TF AR e

4.6 t ik 2 HPLC-ICP-MS it 7 & i8] °
s H R
5.1 v f&EAP e wRPEZATRES 20 & F

5.2

5.3

R gEIRFATCE 0B HRSERGFT LB
B s 1T FEPFIESE20F FR0RHGFL
B HEAt o 29 REZRY ol Sk AT
BomZo el ir@R R ] 22 - T E2EETo
APtREAT I wEARBEZATRSLEPRSE F
AR PIE R RETEN S Rl B RE R-As 2
As3+(100ng/mL) - T2 Atk &0 T > & 20 B SR
FlRAPHERSAY > FHEPIEESES 206 Pk
HELBAPREAY  APESE Y ol 540 b dk
BALS o
FAIFERE L APRS T AIR(T %) s % ?réﬁ
LY R AR R E R (e S %)
70~120% o
;/9134‘:1&{?/,,\% VR AE AL - F"//J fefk &0 R A
¥ Bz 8 -As 2 As3+ (100 ng/mL) » p R4EE 5 iF 5L

Fireds o 2 0% 20 BRSERE 1B R s T
15



6.

FEPIFESET 208 RRE LB ARSI
FAoR SR R ok A b RSLAR
R ,'M?Jt*‘cw‘ﬁ'f%‘ FIR(T e 5 %) = 8% > v &
gyt s R LB R A R (e S %) s
70~120% -
54 EHKSEAIT I EHRSAPTTRIT TEL &G LA
HRkRRZTLER VHEY RS Eg o478 AP
EEEA IR 0B RERRALBEHELSA I
FAEPIRSEST 2B B ERE LB LR
AT B R ER R otk SAp b SRR AR S
THRSLEF A FHER 0-20%
55 Ardo it ARt FH T AR L Aol i v A EIE
RS BRI RRZY - B ER LGRS
WAz P ER U AR ARG
FRRr g WaREY Mz k- HEE O RE
A tTiEAR Y B R R K
SRRz Y FER ISR E P
T 20 % &

ip¥FeEA B 414 R 0 -10~10% -

R Fe @

6.1 3%7 fE(v/v) i B~30mL® fiE4c » 970 mL2 3 -k o & * %
12022 pmiR B AT S L R IF204 4B F AR o

6.2 0.2 Ma{ftds @ FEP~RLFL4819.20 0 4o ki3 #3259 1 800 mL
FFE4e ~ 7 EE30mL o 12 50%f5 ki3 % 3 AEPHE 1 850 *e
k% 21000mL o @ * w2022 pmik R 0 A2 L R
20 (5K o

R Ry

7.1 AR EEH A% (1,000 pg/ml) ;B8 5-As 2 AS3+ 0 po3R
T g2 ICPA {75 % - F RT3 o

72 ¢ BERIEEEEE A %0 ug/mL) © 5% 5.-As 2 As3 +
(IO pg/mL)z el » kg s g P>02mLz As 2 As3 +
R0 5 % 03 7% (1,000 po/mL)»s % 8 5P > 113 33 ok w2

T20mL > FIERTE e
16



7.3 1 fF* 4384 % (100 ng/mL) : £ 5-As 2 AsS3 + (100
ng/mL)z el > igg g B02mLz As 2 AS3+¢ &
BRI GG %% (10 pg/mL)» = E 5P o 3 B ok
TE220mL > e PR o

Eaped

8.1 P~1 (v% {5283 %-Asx As™ (100 ng/mL) » iz pB T % 11 3

Fokpetl > HPLC-ICP-MSH] it & 4 o

% 5-Asz As™ 2% WH F 8k R Asz
(100 ng/mL) (mL) As**(ng/mL)
100 uL 10 1
300 uL 10 3
500 uL 10 5
1000 pL 10 10
1500 pL 10 15
2000 pL 10 20

R IR > MM S A2 2 AP T g7
M 145+0.990 -

8.2 i MY 1T 1 K100 pLA% %% 7% (1 ng/mL ~ 3 ng/mL ~ 5
ng/mL ~ 10 ng/mL ~ 15 ng/mL ~ 20 ng/mL) i% 3% Z_if A i »
RAEITE BBE TRTHRY > 2T AFEEFAT
FeASEASSHA G ff 0 2K EL ASEASSHER - A S
(A R

R MR L A7)

a;—ag=mX+b

ds |~ T :
|
|
ds1 i
i
} (as - (10) —b
Xy =
aso ! »m

Xs Rl iR E

. e 4 7L
P Z e B

17



s - FiRl4 B
b & M FE
m: & & SA F
83 E e TRTH &R LS
PlasmaGas : 15 L/min -
AUX Gas: 1L/min -
Carrier Gas : 1 L/min -
MU/Dil. Gas: 1 L/min -
RF power : 1,300 W -
Nebulizer pump : 0.3 rps -
Coller : 18°C -
BiE v (miz) @ &4 (As) 75 o
9 WwHMEKREE T
P g B U2-203 2 4R 5B o ST E HE thiRl
PRS2 BT R 2 A T BT NG FRRN o F
2R R A TR R Y o
10 +& &t P A2 5] -

BT ~iBmpkk

18



&~ ~ HPLC-ICP-MSi& 2

11 % % %4
11.1 ICP-MSi% B %8k :

PlasmaGas : 15L/min -
AUX Gas: 1L/min -
Carier Gas: 1 L/min o
MU/Dil. Gas : 1 L/min -
RF power : 1,300 W -
Nebulizer pump : 0.3rps -
Coller : 18°C -

Bl (miz) & (As) 75 -

11.2 % 4p K 7 0% &

RitgREE T ER-
& 7 ¥ 11 * PRP-X 100 anion exchange column (/%5 pum >
N E4.6 mmx 150 mm) o

BEApB R R REF EME LB

8 A% R R
A 3%(viv) 7 p%
B:200mM gXpi4siz i (7 3%(VIv) ¥ B%, pH8.5)

. L

B ¥ (min) amﬁﬁm A% B%
0 0.8 100 0
3 0.8 100 0
4 1.0 50 50
9 1.0 50 50
10 1.0 0 100
12 1.0 0 100

19



. i
R — o) 0
F¥ ¥ (min) (i frmin) A% B%
13 0.8 100 0
14 0.8 100 0

12. T2 &~ 47 ¢
121§ % Az PR 5050 — e # 5P — T E25mL — i
b — ¥ WHPLC-ICP-MSid i

12.2 3+ 8 5\ ¢
XV 100%—85%
5P ZA 2 E(n =
Bae a2 £ (ng/g, ppm)= Mx1000 X 100%—W

C:d 8By LT Rr (s = ,%x;évzz 7 z%iﬁév)i
J& & (ng/mL)

VoA fs T F 2 A (L)
M: B A7kt 2 £ £(0)
W: ke 7z 2 (%)

12.3 it EAC IR E & S ] © 5 ke iR R EAC R Mg
FloRZFer* 5 7R TS RERRE > F
R A ,E,Efﬁﬁﬁé,}%}ilg?%ﬂ}rb “ﬂ?"rﬂp‘ B A
B RITS ﬁ?ﬁ&‘}%u’i’ TR FR e EREY
%ﬁﬁﬁﬁﬁﬁo

1247 EREFES  FHRSLBREFT P EEF s FF2HRE
2 m R RN R AR E ) - 2452 RPDE -
20%c F ARG E D B LERERE RS ERE
HEEAFHEE2RPD320% ZREHFTH = kN
FERBR RS S P 2 %R EECVE ) 2 15% -

RN Gl o T e
(-)° &P 43§ Micd bl skt
1. 3+ lz::b; :

Frctaird ¥ EEL BB LR € 2011 ¢ FEL 5 T

S W E A B R R BER Y 2 (7006) 0 % 113

oAt d ¥ o ot e

2. %
21E:$J§ﬁ$§ﬁﬁ%o
22 A& R AF1ICHUp ;ﬁ 0

20



23 A F - ROCKER @ Galaxy-230 -
24 7§+ % 4= Mettler Toledo EL3002 » # =% 0.01g -
25 #FHEIT S CHIPOINT » 23 3¢ o
26 pHplz_i® : METTLERTOLEDO - EL-20 -
2.7 wgyer ® (Pipetteaid)
28 w. ¢ (Pipette) -
29 9L mEFAR AT o
210 32 Hg ¢ A i * T B IR R 2 500mL #E4EHY,
2.11 ﬁr% AL v i * T g R R R 500mL ~ 250mL FEL o
2129 ~H 7 T IV RE-
CTRE A
31 ~eAfake W-icfeh o a3 & A (Trypticase soy agar °
TSA ; Difco 236950 ) : 2 TSA 40.00g - ;% »* 1000mL R.O.
ko IRl 121CREH 15 A4 0 B% pH B3
7.0£0.2 -
3.2 e %L 4 A 20 (Tween 20 ; Merck 822184 )
33 HEFHk - B p Microbiologics 2 @ >
3.5.1 + % 4% 75 Escherichia coli : ATCC 8739 - REF 0483A -
352 £+ ¢ ¥ § # 7] Staphylococus aureus : ATCC 6538 -
REF 0485A -

3.5.3 %9k 7] Pseudomonas aeruginosa : ATCC 9027 - REF
0484A -

354 )™ <4 7 Salmonella species : ATCC 14028 - REF
0363P -

34 4215 #H-k B 850g # i*4 (NaCl > NIHON SHIYAKU
REAGENT PL68131) ;2 >+ 1000mL 7 4g-k ¢ » & 33 ﬁrﬁf?
PEE S 121°CR 15 A dd o

41 Rz B E FE 100K & > BEFTHHBTI 2 2 RN

Big>t 00mL 2 & R-kd o (w3 10 BHFER o £ AR
* R 2 E o A fFA - & 7]2 100 & ~ 1000 % ~ 10000
BELBAT G-

4

42 LS R AR AR RS R £



3 o KF 2B 10mL A HliEr 928 E B:];t‘“%ﬂ: vy ¥
de R Iml I A Y 0 FL 2 HREZ T
»12~15mL = 4 fr 3 45+1°C2 % B A f3 %0 F-icpei o
Fadt R A(TSA) » L Hd > R F Rk E R4 LR LD
3o tteRITZEA c plRRZAWUI L HIJE L)
w%$°%ﬁ%%ﬁﬂ@’@ﬁ*%mi%%%ﬂ’%%
48-72 | P15 » v EcH FE
43 35
431 Z3 % {5 %P 30-300 B ?ﬁ;‘?aﬁ BEAEr Kit#c
H4 Az £ 505 CRU/g & CFU/mL (CFU %
Colony Forming Unlt) °
432 % **r,ﬁpﬁ BEcY W - AR S g A 2 B &
= 30~300 & - A '1'?7%% S SELNE R 3
@&ib@%ﬂﬁﬁkﬂt“mWi}ﬁ&‘ﬁ%jﬁ
A S B2 1 £ w2 F7% i 30~300 2 P
Rl ™ 7] o *Laf’w%b4m%$@%“%4
3icFe LT~ B H G dEcE 21
4 A¥# (CFU/g & CFU/mL) =
[(Aa+Ab)xA+<Ba+Bb>xB]xl
2 2 2
A~B R g
Aa~Ab: A it s de p 2 2 FET

&0
Ba Bb:B Gkt nir p 22 HET
B o

433 &R ez B el 30 B 0 R B MR
RE2 S B Er FEETHEFEFR R B

o "
ﬂg—ﬁ = 'E;J—LE'_ °

434 A ¢ FEHA 300 B P LFES AT ¢ F
EAGR AL - A R E D Fle G
R

435 WEcHE
4351 FRECHET A L2835

22



(1) 4 5 7 AP BEA B T - S
G R

QuRZE MR AEAZE A ANF 2
~ KokF ¢ o

($“ﬁ4ﬁ”f%é§%‘ B2 - K

SRR IR A

Fofh (¢ HHiTFER

VATEE B A G A U2
P ARIBATF S & 2l 2 & e RALE
VAps » g7 7 2H 8 @ el s “BHicHE" -

4.35.3 3}7%5/{]?:], A g EE > F W - ERAR G - B
FiE 0 B 200 0 AP A H SUR A
ZZH e AR o F s A A
S L SHEE e X

436 £ fHIE SR BT L E 4 LL R S 0 1
U&ﬁﬁﬁkﬁ: I HiiE e

437 F-EAfn A 2 Fiz#co 2 ¢ - x & 30~300 B2
oy - l[%ﬂ*“BOO'[%EE SRSl rak S

438 FA B EERLFF > 7 - & 30~300 B2
Fo2x 3 -m <3 300@ ]330 BF 4 3t
B TRy 828 38 E 2 o

4.3.9 g Fhﬁ‘% CE SMOHE L AR S ‘é‘ﬁrﬁfcﬁ

2 [Fi% B39 % 30~300 B 2 B > ¥ AR e
'g‘_?yﬁi‘—‘;%ﬂ:\pﬂypﬁi’—ﬂ: i 30~300 i 2 fF > B X
- A3 300 @) 30 B4 Y Tk
MR E S o
s 3
5.1 %o fis T E A 20 B R SF i L

Bl CTRRIT D 233 K A e R

52 £tk F AZO@ﬁﬁwﬂﬁﬂb ﬁw—iwA

f -

53 Fpiethgm 1 Po- AR 2R TR RREFHRGF A o -

23



259 & B 5 4c;f1¥r4f$,,;z 249 mL > £ 4o » ~ i FHE AR
ImL(B~1mL 228 B KRB E AR S HEFET L
i 10° 8 59 10° CFU/mL) ey T 5 B
o btz WP ZEFR R o

54 %37 Paé%"ﬁ’:“"/} |B~-15 B3 BT E F R A
THEFEIRPEE T EZRSEELET > F S
HWRREF ST HEF - P RPIETR LATHRE -

()" ¢ ~HERLR%R> 2
(RPN F -

Frclairs F 9 EHEL BB LR ¢ 0 2011 ¢ *g:’»%%“f,-i 57

oo e PR KRR S F2 % (7007.1) 0 % 113 F o

Frckaied % o S o

,‘,‘} \\\Xr

2.3% W .
21 2V L g &g RA ]}f]fn'%;
22 B % i/g_iilcup\iﬁ o

2.3 kit * HIPOINT-BC-2D18L > :§ £ +1°C 12 p —‘5 o

24 T+ % #=:. Mettler Toledo EL3002 > ## =% 0.01g -

25 & T 5 D HIPOINT » &2 ;¢ -

26 pHplz_i® : METTLERTOLEDO - EL-20 -

2.7 wgyer ® (Pipetteaid)

28 w. ¥ (Pipette) o

29 9cm A FE A o

210 32 #g ¢ A i * T B IR R 2 500mL #E4EHY,

211 FFfET ¢ A0 * 2t F R 2 500mL ~ 250mL s A e

212 % 9 ~ T 7 4T T RF o

213 # A4 % % (2429 3mm) -

3. PR EEA

31 F#E3 %% (Lactosebroth > LB ; Difco 211835) : =B~ LB
13.00g /% ** 1000 mL R.O.-k ¥ » 121°Ci# 7] 15 4~ 48 b3 o

32 $# B+ 4% % (MacConkey agar ; Difco 212123) : f=B~
MacConkey agar 50.00 g # % 4r 1000 mL R.O.-k » 4 #17% %
AR RN 0 121°C ] 15 A 4B B o

33 i1y ® 1% X (Leving's Eosin Methylene Blue Agar >
24



34

35

3.6

L-EMB ; Difco 211221 ) : =2~ L-EMB 35.60 g ;% **+ 1000 mL
RO k¥ »121°C# 7 15 A 48+ 8 & " & 45~50°Cp¥ » &
A rH20ml KA B 2 U2~14, # % R4
% Es % 0 B¥ pH7.1+0.2 -

2% Ftk 0 < % 4% ) Escherichia coli (ATCC 8739 » REF
0483A) > FL % A Microbiologics = @ -

4719 &% kB 8509 # 4 (NaCl > NIHON SHIYAKU
REAGENT PL68131) ;% ** 1000mL 7 &5k ¢ » & 23t ﬁrﬁ
* R R 121°c;r$ %ﬁ 15 2 4% -

i @?%45 2#| % 2 (Baso BA-4012) -

4. 4 7 -

4.1

4.2

Wiz P 100 S MIBFIOTE R 2R A
gt 90mL U % 4 90mL > » 35°CH % 36 ) BF
FuEE
6 ] FF2 ik 0 BAARIEFR O RIREE
%4 0§ % 35°CH % 24-48 /) pF
422 B x sz ;;qf;? el RA e ¢~ B R TR TR
B RpBEEIEZAN Y AR ];.], ENE AR e
Er A BE3BDCHA 2448 |- ratits
Hoo o el e R AT RRLRT

423 Bl P FR 4 A0 BBRAFRT R 23005
2

FREAL TETLRED LR R AL
424 p & - ¥ L-EMB# 4% A2 B7 A2 HEHEN
PCAx % A#a + > 35°C % 1824 | pF > M7 2
oS¢ R
425 E AL
(D) s mF2Ra BT URBRP 424
G2 PCAAG AR HPFE FAth Bk E
HFOoRfgERRAENG 34 X SHRFT p

(2) 4c 4 & % (Crystal Violet)» % ¢ 10 ) » 2 15 -k i% -

T
25



(3) #c# % (lodine Solution)> Z ¢ 10 ) > 2 {&-kix >

ol T

(4) r13 ¢ & (Decolorizer) %t ¢ 10-20 #) 2 {& k% »
bl T

(5) Bt 4v i F %% (Safranin Solution) > 4F % 10 #; >

(6) MimiiBgs 0 Btk o
(N~ 5 ERERL - EFALEBH AT &

bk o
5. &F ¢ #
51 7o & At F 0B FESTEFI 220 RS2
Bl e MRS P 2 i‘*%é/f‘%cﬁrﬁfé 73 —;;fé °
52 €A G AR E 0B HESTEAFR - & £4A
il
5.3 7 ek LB AN HEEF TR fa_gm“;,,] v o 5
250 & Bk Ao AR 249 mL o £ e x < R 4R E]ﬁrﬁg] 72
ImL (B~1mL 2323 B -RE32 R34 G ~ FfEFET |
R 10°1 4 10°CFU/ML ) 32 5 40 5 1F & B 148 52 $1 76 -
HR k&2 RR>2E8E8% -
EORE ARVILEN -3 EE R
(IR E ¥ /-

o e LR SRR - PPN F2 ts% (7007.2) % 114

ARl R Y EEL % AR g -2011 ¢ EEL N 7
3

’

FrclaiEd F o S o
2. %

21
2.2
2.3
24
25
2.6
2.7
2.8

BB RRE S
A EALLCH P -
ki 1 : HIPOINT-BC-2D18L + if £+1°Crt b & -

T+ % = Mettler Toledo EL3002 - # #=~2 0.01g -
& FHR T 5 HIPOINT » 5 3¢ -

pH B Z_® : METTLER TOLEDO - EL-20 -

Sop i e E (Pipetteaid) -

=g (Pipette)
26



29 9cmE A A T o

21032 FHg - i * 0 E 'JE’_‘J%‘ E’rﬁi 500mL #4545 ©

211 AL ¢ Ao ¥ T B R F2 500mL ~ 250mL s AR e
212 % 5 ~§ 7 S 1 F
213 # B4 2 1 fEk (2 L“»J 3mm)

ETE

3 E A

3.1 F#E3 %% (Lactosebroth> LB ; Difco 211835) : =2~ LB
13.00g /% ** 1000 ML R.O.-k # » 121°C/# f7 15 4 48 38 o

3.2 Tmparsrpiss & & (Sdenite Cystine broth » SC; Difco
268740) : =5~ 23.00g 4r % >t 1000 mL RO’k ¥ i3 j#
BB EF PR 10 A e BFEF T HE S AT F
TR o

33 w A Eipipk B % % (Tetrathionate broth - TT ; Difco
210430) © f=B~w £r R AEL L B & R 4.6 9B R i3 100
mL R.O.-k*¥ > gAY FEAT™I 60 °C fer 2 mL
gk AR AT R R E

34 AEdprep 2 § AR BN g 2 & (Xylose lysine
desoxycholate agar - XLD ; Difco 278850) : =2~ 5.50g 4«
» 100 ML ROk ® » ¥4 445 ¥ 5 7 445 4e #1034
Foop e BERE T BRAE T ECKEY A4 &
BAr i 20mL o BREGFEREA AL G TR - B
Wi piETALE- % o

35 ‘B 2 & A& (Brilliant Green Agar © BGA ; Difco
228530 ): #=B~ 5.80g i3 >+ 100 mL R.O.-k ¥ > 4e 73 215 -
11 121°Ci® 7] 15 A 48 o iR R "F 3 45-50°CPF > & ix »
¥ 20mL o EES R FX U2~U4> #3384 4w i
W% o

3.6 I ik b3 & A& (Bismuth Sulfite agar » BS ; Difco
273300) : #=B~ 5209 4r » 100mL R.O.-k ¥ > *t4cfdr b
BEWENAIAETT » ) BERE AT RAES
3 B50°C-kig P Adr B Er I 20 20mL RHISFR

%i% Zr'-‘ oo ]ﬁ‘*@iwﬁ ]\:'E] I%i&j" X o

* % §¢
#4832 & A (Triple sugar iron agar» TSl ; Difco 226540 ) :
27
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F25~ 6.0g 7% % 100 ML ROk ¥ o 4e #4073 f3 150 A B~ 5mL
ArFEE O 121°CR A 15 A g R RS TR A e 1 & A
g £ R 45ems e RINZIER H 2-3cm e
3.8 - FHk 1 ) [ < 4% ] Salmonella species: (ATCC 14028 -
REF 0363P) - £ % A Microbiologics = @ -
39 4@5#H LB 850g#% i*4 (NaCl » NIHON SHIYAKU
REAGENT PL68131) i3 1000mL 74k @ - 4 %3 F
i = 121°C;‘%\"§-‘]'” 15 5 4 o
3101@;%45 Féfs" @ (Baso, BA-4012) -
4. %38 :
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1-4 14-0924-201-031 ES 4 <10 [ e 0.50 0.05 0.05 N.D. 0.05 0.20 014 | 250
10-6 14-1001-210-022 15 <10 e £ 1.62 0.09 0.05 N.D. 0.25 0.84 110 | 23.21
1-3 14-0924-201-029 X ok <10 e £ 4.14 0.11 0.05 N.D. 0.22 0.74 1.39 9.03
7-1 14-0929-207-001 = 1.0x10* e Y el 2.20 0.08 0.05 N.D. 0.12 0.86 0.28 4.77
7-2 14-0929-207-002 5 1.0x10* e Y el 2.25 0.08 0.05 N.D. 0.23 0.92 0.40 | 32.80
3-8 14-0926-203-012 v 5 1.0x10* e YR 2.26 0.16 0.05 N.D. 0.07 0.70 0.18 | 26.65
9-8 14-0930-209-033 + i 1.5x10* e Y el 0.93 0.11 0.08 N.D. 0.19 0.87 0.13 | 48.30
7-3 14-0929-207-003 H ¥ 2.5x10! e Y el 3.19 0.14 0.05 N.D. 0.09 1.05 0.42 7.81
312 14-0926-203-022 A 2.5x10! e Y el 3.58 0.18 0.06 N.D. 0.53 1.46 1.16 | 11.06
3-3 14-0926-203-003 H 3 4.0x10" [ e 3.25 0.09 0.05 N.D. 0.09 0.71 0.53 2.50
9-2 14-0930-209-004 g 5.0x10" [ e 1.07 0.19 0.05 N.D. 0.11 1.84 0.21 2.50
9-1 14-0930-209-002 5 6.0x10" [ e 0.67 0.06 0.05 N.D. 0.05 0.25 0.10 2.50
3-11 14-0926-203-019 B R 6.0x10" [ e 341 0.07 0.08 N.D. 0.22 1.61 0.38 | 24.45
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WY A kA ) # RAFE | ABBRE | HPNRE| & v % & 4 & L &
PEESAMI RS FARE <I0cfulg | # @ | 2N | AR | ARE | AR | ART | AR | AR AR ART
9-5 | 14-0930-209-026 | ¥ 4p 6.0x10" e e 093 | 036 | 005 N.D. | 144 | 055 | 029 | 858
3-2 | 14-0926-203-002 | ¥ % 8.0x10* 253 22 397 | 012 | 005 N.D. | 023 | 056 | 038 | 24.20
10-2 | 14-1001-210-004 g 8.0x10* 253 X3 096 | 012 | 006 N.D. | 013 | 463 | 011 | 250
10-3 | 14-1001-210-006 iz 8.0x10" 1L 14 1013 | 0.05 | 0.05 N.D. | 005 | 1.63 | 0.14 | 345
14-10 | 14-1021-214-032 |  5F) i= 1.1x10? R S 403 | 010 | 005 N.D. | 028 | 291 | 225 | 59.32
13-5 | 14-1021-213-020 | & i7i= 1.4x10? R S 135 | 005 | 005 N.D. | 005 | 045 | 0.09 | 2266
9-7 | 14-0930-209-032 | #i= 1.4x10° R S 125 | 007 | 005 N.D. | 007 | 094 | 146 | 19.01
3-10 | 14-0926-203-016 B 19 1.5x10? R S 306 | 005 | 005 N.D. | 027 | 113 | 0.72 | 890
11-5 |14-1001-211-015 | & F* * 1.7x107 253 2253 050 | 018 | 0.5 N.D. | 005 | 018 | 0.08 | 250
3-16 |14-0926-203-031| X3 1.7x107 253 2253 318 | 016 | 0.37 N.D. | 043 | 088 | 118 | 26.14
14-8 | 14-1021-214-030 | P § = 1.8x107 253 22 130 | 005 | 005 N.D. | 005 | 034 | 010 | 250
1-1 | 14-0924-201-006 iz 1.9x107 253 1L 574 | 005 | 0.05 N.D. | 005 | 142 | 010 | 250
15-1 | 14-1021-215-014 § 2.0x10° 253 22 050 | 007 | 0.05 N.D. | 007 | 051 | 007 | 250
14-4 | 14-1021-214-019 |  at#* % 2.3x10° 253 X3 050 | 005 | 005 N.D. | 007 | 066 | 011 | 250
3-5 | 14-0925-203-006 % iz 2.3x10° 253 X3 537 | 010 | 0.05 N.D. | 025 | 1.36 | 036 | 7.00
3-1 | 14-0926-203-001 | H:1H€ 2.5x107 1L 14 228 | 005 | 013 N.D. | 048 | 075 | 054 | 1398
10-4 | 14-1001-210-009 83 2.7x10° R S 097 | 033 | 005 N.D. | 016 | 098 | 0.35 | 1463
6-2 | 14-0926-206-018 g3 2.7x10° R S 418 | 005 | 006 N.D. | 007 | 029 | 027 | 441
4-1 | 14-0926-204-002 | % % 2.8x10° R S 421 | 023 | 005 N.D. | 028 | 073 | 0.60 | 1145
9-6 | 14-0930-209-030 | & § i= 2.9x10° e 1A 126 | 005 | 005 N.D. | 005 | 315 | 0.06 | 250
1-2 | 14-0924-201-020 | & iti= 3.3x10° 253 2253 099 | 005 | 005 N.D. | 005 | 050 | 015 | 11.03
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W2 AR B R | RLEE | AYBRE (HPRE| & R & & 4 4 | & | &
PEESAMI RS FARE <I0cfulg | # @ | 2N | AR | ARE | AR | ART | AR | AR AR ART
12-1 | 14-1002-212-010 wE 3.6x10? YD 222 229 | 0.09 0.05 N.D. 034 | 080 | 185 | 13.78
154 | 14-1021-215-020 | & iz 3.8x10? ¥ 222 050 | 0.05 0.05 N.D. 005 | 029 | 0.08 | 250
153 | 14-1021-215-019 | £ # % 4.0x10? YD 222 050 | 0.05 0.05 N.D. 008 | 1.68 | 0.08 | 276
6-10 | 14-0926-206-033 ¥ @ 4.0x10° ¥ Z¥E 1351 | 0.26 0.41 N.D. 208 | 151 | 1.74 |145.99
4-10 | 14-0926-204-028 LY 4.3x10? 232 222 1.50 | 0.92 0.05 N.D. 071 | 073 | 035 | 4.22
13-4 | 14-1021-213-019 | £ # % 4.4x10? 222 222 353 | 0.07 0.06 N.D. 031 | 155 | 0.35 | 25.65
9-3 | 14-0930-209-009 3 4.5x10? 222 22 1.23 | 0.3 0.05 N.D. 006 | 021 | 014 | 250
13-2 | 14-1021-213-016 19 4.6x10? 222 222 429 | 011 0.15 N.D. 060 | 1.40 | 231 | 10.85
152 | 14-1021-215-016 % 19 4.9x10? 1L 222 285 | 0.05 0.05 N.D. 032 | 0.65 | 0.18 | 10.79
11-2 | 14-1001-211-009 3 5.5x10? 1L 23S 365 | 027 0.05 N.D. 026 | 061 | 197 | 12.66
10-1 | 14-1001-210-001 B 5.7x10? ¥ 222 142 | 0.05 0.05 N.D. 008 | 097 | 011 | 250
11-3 | 14-1001-211-010 KE 5.8x10? YD 223 1.93 | 0.07 0.05 N.D. 018 | 028 | 111 | 563
14-6 | 14-1021-214-023 e 6.2x10° ¥ 222 090 | 019 0.05 N.D. 034 | 063 | 022 | 4.05
14-5 | 14-1021-214-020 | &7 i= 6.3x10° ¥ 222 050 | 0.05 0.05 N.D. 005 | 045 | 0.08 | 250
14-9 | 14-1021-214-031 Ly 6.8x10° ¥ 222 369 | 011 0.07 0.08 026 | 0.74 | 333 | 16.70
7-8 | 14-0929-207-010 wE 6.8x10° ¥ Z¥E 249 | 0.8 0.05 N.D. 025 | 036 | 136 | 1351
4-4 | 14-0926-204-010 KE 6.9x10° 222 222 260 | 0.06 0.05 N.D. 018 | 0.39 | 1.88 | 10.40
3-7 | 14-0926-203-010 KE 6.9x10%2 222 222 143 | 0.05 0.05 N.D. 012 | 029 | 090 | 579
155 | 14-1021-215-031 | < % (%) 6.9x10° X3 223 350 | 0.21 0.09 N.D. 072 | 070 | 218 | 10.17
13-9 | 14-1021-213-031 | % 3 (#) 7.4x10% A Ze] 281 | 0.19 0.74 N.D. 039 | 051 | 092 | 2322
7-4 | 14-0929-207-004 g 8.3x10? 1L Z3E] 146 | 0.20 0.07 N.D. 027 | 300 | 031 | 7.02
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WY A kA ) # RAFE | ABBRE | HPNRE| & v % & 4 & L &
PEESAMI RS FARE <I0cfulg | # @ | 2N | AR | ARE | AR | ART | AR | AR AR ART
46 | 14-0926-204-015 | % 8.9x10° 253 1L 059 | 016 | 0.5 N.D. | 005 | 030 | 012 | 250
14-3 | 14-1021-214-017 8 3 9.0x10? 253 22 077 | 005 | 005 N.D. | 011 | 024 | 013 | 250
11-8 | 14-1001-211-029 | = &4 9.2x10? 253 X3 200 | 006 | 005 N.D. | 008 | 045 | 050 | 363
3-9 | 14-0926-203-015 | ¢ P * 1.0x10° 1L 14 050 | 0.08 | 0.05 N.D. | 007 | 021 | 029 | 250
13-3 | 14-1021-213-017 s 3 1.0x10° 151 e 117 | 040 | 005 N.D. | 027 | 118 | 047 | 375
3-13 | 14-0926-203-023 | %% 1.0x10° R S 310 | 034 | 121 N.D. | 320 | 232 | 0.64 12091
4-9 | 14-0926-204-022 |  Hr# 1.0x10° R S 306 | 025 | 005 N.D. | 014 | 1.86 | 0.61 | 10.35
3-15 | 14-0926-203-029 (f‘fﬁf) 1.1x10° e e 436 | 012 | 005 N.D. | 015 | 094 | 094 | 10.24
11-7 | 14-1001-211-022 | 4 1.1x10° 253 2253 166 | 005 | 005 N.D. | 008 | 083 | 015 | 864
3-6 | 14-0926-203-008 Y 1.1x10° 253 225 800 | 037 | 007 N.D. | 036 | 1.70 | 313 | 33.34
7-9 | 14-0929-207-013 | 1.1x10° 253 2253 095 | 036 | 0.05 N.D. | 015 | 043 | 041 | 250
14-2 | 14-1021-214-016 19 1.3x10° e 2 164 | 005 | 006 N.D. | 023 | 078 | 021 | 352
9-4 | 14-0930-209-015 | # P * 1.6x10° e e 050 | 0.08 | 0.05 N.D. | 005 | 024 | 013 | 250
14-1 | 14-1021-214-014 | 4 %+ 1.9x10° e 2253 198 | 019 | 0.09 N.D. | 047 | 088 | 055 | 16.89
3-4 | 14-0926-203-005| * % 2.0x10° 253 X3 037 | 007 | 005 N.D. | 006 | 058 | 0.18 | 250
156 | 14-1021-215-032 |  4F) i= 2.2x10° e e 170 | 006 | 005 N.D. | 035 | 117 | 1.28 | 4825
8-7 | 14-0929-208-013 | 2.2x10° 1L 14 285 | 022 | 013 N.D. | 223 | 068 | 130 | 631
13-1 | 14-1021-213-014 | 4 %+ 3.6x10° R S 254 | 021 | 005 N.D. | 054 | 068 | 195 | 21.24
4-3 | 14-0926-204-008 Y 3.7x10° R S 534 | 047 | 007 N.D. | 060 | 225 | 244 | 1292
6-3 | 14-0926-206-020 | & i7i= 3.7x10° R S 201 | 005 | 005 N.D. | 148 | 046 | 0.6 | 3143
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WY A kA ) # RAFE | ABBRE | HPNRE| & v % & 4 & L &
PEESAMI RS FARE <I0cfulg | # @ | 2N | AR | ARE | AR | ART | AR | AR AR ART
11-4 | 14-1001-211-014 % vt 45x10° e 1L 145 | 053 | 005 N.D. | 027 | 090 | 071 | 11.83
6-7 | 14-0926-206-024 | 4427t 45x10° 253 22 537 | 009 | 064 N.D. | 032 | 095 | 110 | 18.84
13-8 | 14-1021-213-030 | f § i= 45x10° 253 X3 113 | 005 | 005 N.D. | 006 | 089 | 011 | 250
47 | 14-0926-204-018 £ 4.8x10° 1L 14 494 | 009 | 028 N.D. | 010 | 040 | 017 | 1375
6-4 | 14-0926-206-021 7 5.0x10° e B 476 | 012 | 005 N.D. | 022 | 086 | 073 | 16.98
45 | 14-0926-204-011 o 5.1x10° R S 493 | 028 | 005 N.D. | 027 | 1.33 | 1.28 | 18.86
6-5 | 14-0926-206-022 |  tr#& 5.4x10° e EE 241 | 005 | 005 N.D. | 011 | 1.07 | 171 | 502
6-9 | 14-0926-206-028 | & 5.4x10° R S 141 | 018 | 005 N.D. | 050 | 060 | 0.76 | 257
42 | 14-0926-204-005 | =+ % 6.5x10° 253 2253 659 | 030 | 005 N.D. | 054 | 252 | 1.81 | 1546
6-8 | 14-0926-206-026 | ¥ 44 6.5x10° 253 S 292 | 039 | 0.10 N.D. | 490 | 092 | 49 | 9.79
13-7 | 14-1021-213-024 | 442 7.5x10° e 2 621 | 043 | 0.0 N.D. | 112 | 209 | 318 | 16.32
11-1 14-1001-211-008 A 1.0x10* Y e YR 5.72 0.40 0.06 N.D. 0.47 152 241 | 1537
6-6 14-0926-206-023 g 1.1x10* Y e YR 5.01 0.33 111 N.D. 0.80 1.39 140 | 1411
11-6 | 14-1001-211-021 B R 1.1x10° 253 X3 466 | 018 | 005 N.D. | 022 | 057 | 0.79 | 10.06
4-8 | 14-0926-204-021 B R 1.2x10° 253 X3 452 | 021 | 005 N.D. | 019 | 098 | 1.28 | 10.24
8-3 | 14-0929-208-006 £ iz 1.4x10* 1L 14 877 | 006 | 005 N.D. | 009 | 145 | 059 | 17.42
8-6 | 14-0929-208-012 55 2.0x10* e E2E 380 | 024 | 005 N.D. | 032 | 1.31 | 091 | 27.04
8-9 |14-0029-208-028 | A 3.1x10* R S 144 | 057 | 005 N.D. | 073 | 060 | 0.24 | 269
14-7 | 14-1021-214-024 | &4 4.4x10* R S 219 | 029 | 005 N.D. | 053 | 1.36 | 051 | 6.03
8-2 |14-0929-208-003 | 4 ¥ 4.6x10* 253 e 403 | 015 | 0.05 N.D. | 035 | 076 | 064 | 2.69
8-5 | 14-0929-208-009 83 5.0x10* 253 2253 436 | 024 | 005 N.D. | 041 | 070 | 0.96 | 33.69
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W2 AR Bt | RAEE | ASRE | HPIRE & R 4 & & 4 | & | &
PEESAMI RS FARE <I0cfulg | # @ | 2N | AR | ARE | AR | ART | AR | AR AR ART
81 | 14-0929-208-001 B 5.1x10* YD 222 376 | 0.14 0.18 N.D. 045 | 1.75 | 138 | 15.88
13-6 | 14-1021-213-023 | £ % 5.2x10* ¥ 222 1.33 | 0.18 0.07 N.D. 038 | 163 | 017 | 15.14
13-10 | 14-1021-213-032 7y iz 8.4x10* YD 222 11.10 | 0.13 0.05 N.D. 051 | 399 | 449 | 59.67
10-5 | 14-1001-210-017 s 3 9.4x10* FRES Z¥E 434 | 1.09 0.05 N.D. 056 | 259 | 158 | 18.47
84 | 14-0929-208-007 3 ¥ 9.6x10* ¥ 222 354 | 022 0.09 N.D. 027 | 1.28 | 096 | 10.54
8-8 | 14-0929-208-021 3 2.3x10° ¥ Z¥E 497 | 028 0.08 N.D. 040 | 1.36 | 256 | 19.68
A
W A5 £ 2 4 BRI | ABRE | OFARE & Fé & & & # | & | &
PERBEARMIRAFFTLE <ICcfulg | * B | A @I | RRZ | <3ppm | <0O5ppm [<05ppm|<10ppm| 2 RZ_| AR Z| ARZ
9-13 | 14-0930-209-119 | Hr &4 ¥ ;8 <10 1L Z3E] 0.86 | 0.10 0.05 N.D. 009 | 062 | 015 | 250
6-18 | 14-0926-206-127 |  42#4% <10 222 Z3E] 340 | 024 0.10 N.D. 532 | 090 | 210 | 6.06
10-9 | 14-1001-210-115 | % # 4% <10 ¥ 222 237 | 048 0.06 N.D. 031 | 1.66 | 025 | 11.37
1-10 | 14-0924-201-116 | 4 & 4¢ <10 P et 065 | 0.26 0.05 N.D. 013 | 071 | 024 | 6.14
9-17 | 15-0106-209-132 | #%% i# <10 1L 222 247 | 0.09 0.16 N.D. 028 | 181 | 226 | 2234
3-17 | 14-0925-203-105 | -] % ;@ <10 235 Z¥E 434 | 027 0.11 N.D. 061 | 1.32 | 178 | 17.43
9-12 | 14-0930-209-107 | s /s ié s 8 | 1.0x10 ¥ 222 1.35 | 0.49 0.05 N.D. 012 | 1.37 | 038 | 4.03
14-18 | 14-1021-214-123 | T § #% 1.0x10" ¥ Z¥E 329 | 0.16 0.05 N.D. 091 | 1.15 | 0.69 | 10.92
6-16 | 14-0926-206-124 | 7 B 4% 1.0x10" 222 222 449 | 0.16 0.05 N.D. 034 | 1.37 | 076 | 7.00
10-12 | 14-1001-210-129 | & F % ;¥ | 1.0x10% 222 222 061 | 011 0.05 N.D. 012 | 045 | 015 | 250
9-14 | 14-0930-209-120 | #-iF 2.0x10* £ 222 144 | 0.07 0.05 N.D. 006 | 077 | 013 | 250




WY AE oS - REIFEK | ASBRFA | HPABREA| & 7 & & & & & &
PEESAMI R FTIRE <10°cfulg | # @3 | 7 @9 | AR% | <3ppm | <05ppm |<05ppm|<10ppm| :R.Z_| AT | ART

10-7 14-1001-210-111 LRF 2.5x10* e Y el 191 0.08 0.05 N.D. 0.13 0.77 0.15 3.50

1-6 14-0924-201-106 | #¢ *&;5q5FF 3.0x10* e e 4.27 0.27 0.06 N.D. 0.42 1.82 094 | 1451
14-20 | 14-1021-214-130 | # 4 & # % 3.0x10* Y e Y el 6.73 0.30 0.12 N.D. 1.82 154 3.61 | 24.93
10-8 14-1001-210-114 | 2+ # F 4.5x10" Y e Y el 145 0.20 0.05 N.D. 0.13 0.91 0.09 8.22
14-19 | 14-1021-214-126 | = 2 4 w2 5.0x10* e e 3.34 1.20 0.07 N.D. 0.91 1.19 125 | 19.92
7-16 14-0929-207-109 ERL ,—£ 7 5.5x10* e Y el 153 0.24 0.06 N.D. 0.18 1.39 0.38 8.50
1-11 14-0924-201-121 | #vip 3 § 1 5.5x10* [ e 4.10 0.22 0.08 N.D. 0.51 0.90 2.16 | 16.31

1-7 14-0924-201-110 ] ';‘ i F 6.0x10" e e 2.55 0.15 0.09 N.D. 0.25 153 0.46 | 13.76
2-3 14-0924-202-121 | #vip ¥ § 1 6.0x10" [EYER e 1.22 0.13 0.05 N.D. 0.09 0.46 0.22 8.71
14-15 | 14-1021-214-112 | £ § /g~ F 6.5x10" e e 4.36 0.12 0.09 N.D. 0.34 1.27 091 | 23.68
7-18 14-0929-207-112 | * § /g« # 7.0x10* [ e 0.97 0.08 0.05 N.D. 0.15 0.57 0.37 8.63
8-15 14-0929-208-124 £ B4t 7.5x10" e e 6.89 0.43 0.07 N.D. 0.95 1.89 293 | 16.73
9-16 14-0930-209-129 | & ™ % ;& 8.0x10* el e 0.70 0.11 0.05 N.D. 0.07 0.32 0.23 2.50
15-7 14-1021-215-103 | = vk % 1 8.5x10* e Y el 0.83 0.13 0.05 N.D. 0.10 0.47 0.22 4.38
14-13 | 14-1021-214-107 | s isid s 8 | 9.5x10° Y e Y el 3.77 0.26 0.11 N.D. 0.64 1.92 1.08 | 17.92
2-4 14-0924-202-128 | 4t § + % 9.5x10! e Y el 148 0.13 0.05 N.D. 0.19 0.42 0.20 | 13.13
14-16 | 14-1021-214-115 | * % ‘}%‘ L) 1.1x10° Y e Y el 3.57 0.16 0.11 N.D. 041 0.98 054 | 11.56
7-12 14-0929-207-102 | =% 4 F 1.2x10? [ e 2.01 0.17 0.05 N.D. 0.30 111 0.30 472
2-2 14-0924-202-114 | - 4 F iF 1.2x10? [ e 2.60 0.11 0.05 N.D. 0.08 0.79 0.12 3.23
15-11 | 14-1021-215-112 | £ & /g~ F 1.5x10? [ e 0.87 0.12 0.05 N.D. 0.08 0.58 0.37 4.43




WY AR o ci | RAFE | ABRE | HPBRE| & | & A N N
PEESAMI R FTIRE <10°cfulg | # @3 | 7 @9 | AR% | <3ppm | <05ppm |<05ppm|<10ppm| :R.Z_| AT | ART
9-10 14-0930-209-102 | iz % 4 # 1.6x10° Y e e 1.13 0.19 0.05 N.D. 0.18 0.98 0.29 3.28
RES S 2
15-10 | 14-1021-215-109 g 1.7x10 e £ 142 0.06 0.05 N.D. 0.07 0.55 0.19 5.67
/

1-5 14-0924-201-105 | | % F 1.7x10° [ [N el 3.77 0.28 0.07 N.D. 0.46 1.49 146 | 13.80
3-25 14-0925-203-120 Ep? -7 1.9x10° [ Y el 9.05 0.30 0.14 N.D. 0.56 1.69 1.72 | 14.00
1-12 14-0924-201-127 Ak S ¥y 2.0x10° [ &4 3.23 0.26 0.11 N.D. 0.96 1.55 0.63 | 10.24
7-19 14-0929-207-113 | % * i”# 7 2.1x10° e £ 14 2.18 0.26 0.07 N.D. 0.42 0.84 0.16 891
7-15 14-0929-207-106 | %< "4;5FF 2.2x10° [ £ 1.98 0.24 0.05 N.D. 0.27 1.59 0.33 4.70
15-15 | 14-1021-215-126 | = 2 4 = 2 2.6x10° £ e [N 0.97 0.21 0.05 N.D. 0.15 0.70 0.26 8.60
9-11 14-0930-209-105 | |- & F 2.8x10° [ e 1.08 0.08 0.05 N.D. 0.11 0.85 0.29 2.50

1-9 14-0924-201-114 [ﬂ‘ 4 7 3.3x10? e £ 14 7.05 0.14 0.05 N.D. 0.45 1.97 0.84 | 16.06

2-1 14-0924-202-102 | iz % 4 F 3.4x10° [ £ 1.39 0.16 0.05 N.D. 0.19 0.98 4.37 5.09
15-9 14-1021-215-107 | #x 5% 5 F 3.5x10° [ e 1.20 0.15 0.05 N.D. 0.08 0.85 0.17 3.28
14-11 | 14-1021-214-103 | = v&A ¥ § 1 3.6x10° [ e 2.33 0.17 0.07 N.D. 0.37 0.52 054 | 12.70
3-19 14-0925-203-110 | -} % i F 4.0x10? [ e 2.36 0.21 0.11 N.D. 0.87 0.95 0.70 | 20.51
3-20 14-0925-203-111 L1 4.0x10? [ Y el 2.25 0.11 0.07 N.D. 0.59 1.21 1.71 7.08
3-27 14-0925-203-126 | = 3 4¢ = 2 4.1x10° Y e Y el 2.10 0.12 0.05 N.D. 0.19 1.08 0.88 9.49
12-2 14-1002-212-118 | =+ = * 1 4.1x10° [ e 4.35 0.19 0.14 N.D. 0.72 3.20 0.74 | 20.39
7-14 14-0929-207-105 | g er F 4.4x10° £ e e 3.04 0.15 0.05 N.D. 0.26 1.47 0.79 8.09
7-11 14-0929-207-101 | 4crkid 3547 | 4.5x10° [ £ 1.97 0.21 0.05 N.D. 0.34 0.79 0.30 4.72
10-10 | 14-1001-210-117 G AR 4.8x10° [ £ 1.43 0.39 0.05 N.D. 0.21 1.56 0.27 5.09




W% A% otk LA | BAHE | ASRE | WP SBE| & Fb & A & | 4 | & | &
VERBEARMGREAVFTLE <10°cfulg | # @d | 2 84S | 2RZ | <3ppm | <05ppm |<05ppm|<10ppm| k3R 2| 20T | AR T

14-17 | 14-1021-214-117 SN 5.0x10° [ Y el 6.69 0.33 0.08 N.D. 1.13 1.67 1.28 | 19.33
3-21 14-0926-203-114 | %+ # F 5.7x10? e Y el 1.54 0.08 0.05 N.D. 0.18 0.66 0.29 591
3-26 14-0925-203-125 | &% Er? B84 | 5.7x107 e Y el 4.75 0.14 0.18 N.D. 0.50 1.67 094 | 15.26
5-6 14-0926-205-123 IR 4T 6.0x10? e e 2.26 0.36 0.05 0.13 0.38 1.12 0.69 9.66
7-13 14-0929-207-103 | = vk ¥ % 1 6.1x10° el £ 14 1.72 0.16 0.05 N.D. 0.15 0.59 0.35 | 19.32
3-23 14-0926-203-118 | =+ /= * 1 6.8x10° el £ 2.56 0.11 0.08 N.D. 0.70 0.87 1.39 | 1148
15-12 | 14-1021-215-115 | * % ‘}fa“ L 7.2x10° el £ 1.54 0.10 0.05 N.D. 0.10 0.56 0.12 2.50
7-17 14-0929-207-110 | 'pi A 8.4x10° £ e e 0.89 0.12 0.08 N.D. 0.24 1.27 0.29 | 20.79
15-16 | 14-1021-215-130 | # A &+ # 4% 9.4x10° e £ 1.32 0.18 0.05 N.D. 0.16 1.42 2.23 574
15-14 | 14-1021-215-123 T % 4T 1.0x10° e e 0.58 0.12 0.05 N.D. 0.12 0.83 0.43 347
6-13 14-0926-206-118 | =+ /& * 1 1.1x10° e Y el 1.69 0.15 0.06 N.D. 0.41 0.79 1.16 | 13.76
5-8 14-0926-205-127 Ak S ¥y 1.1x10° e X el 1.9 0.35 0.05 N.D. 0.34 1.52 0.34 5.40
13-16 | 14-1021-213-115 | * #* ‘}?“ g 1.1x10° Y e e 3.73 0.13 0.05 N.D. 0.25 0.84 0.43 6.64
6-15 14-0926-206-121 | =—fp+ F 1 1.1x10° e Y el 2.70 0.26 0.07 N.D. 0.37 0.52 1.01 | 10.91
5-7 14-0926-205-124 £ B4t 1.2x10° e Y el 538 0.41 0.05 0.09 0.25 1.56 0.49 | 13.03
9-9 14-0930-209-101 | 4cvk il 547 | 1.4x10° Y e YR 1.03 0.16 0.05 N.D. 0.20 0.97 0.18 2.50
11-9 14-1001-211-101 | 4erkid 3547 | 3.1x10° el £ 4.39 0.46 0.07 N.D. 0.53 1.09 206 | 12.23

1-8 14-0924-201-111 B 3.3x10° £ e e 354 0.14 0.09 N.D. 0.48 1.87 0.67 | 12.69
3-22 14-0925-203-116 + &4 3.4x10° el £ 3.68 0.22 0.11 N.D. 0.63 1.04 1.76 8.57
3-24 14-0925-203-119 | H&H 3 F 3.4x10° [ e 4.34 0.16 0.05 N.D. 0.13 1.44 0.95 6.27
13-11 | 14-1021-213-103 | = *& ¥ § 1 3.5x10° [ e 1.96 0.16 0.07 N.D. 0.20 0.68 420 | 1411
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WAL ol Ll | BOEE | AYRE | HPRE| & 7 & A & | &4 | & | &
PEESAMI R FTIRE <10°cfulg | # @3 | 7 @9 | AR% | <3ppm | <05ppm |<05ppm|<10ppm| :R.Z_| AT | ART

6-17 14-0926-206-126 | = 3 48w 2 3.6x10° [ e 2.58 0.15 0.05 N.D. 0.58 1.29 228 | 11.04
13-17 | 14-1021-213-117 & A 3.9x10° el [+ 6.20 0.50 0.11 N.D. 1.22 1.64 6.15 | 17.81
4-20 14-0926-204-128 | 4t § » % 1 4.0x10° [ e 3.24 0.20 0.11 N.D. 0.21 0.80 1.00 | 16.55
14-12 | 14-1021-214-104 | 4 ¢ 5 5 8 | 4.5x10° el £ 14 3.64 0.17 0.09 N.D. 0.34 1.49 0.63 | 15.45
15-8 14-1021-215-104 | # ¢ % # i# | 4.6x10° E X e £ 0.72 0.08 0.05 N.D. 0.08 0.62 0.18 2.50
11-10 | 14-1001-211-103 | = vk ¥ % 1 5.1x10° [ e 5.09 0.21 0.10 N.D. 0.39 0.65 0.71 | 1757
3-18 14-0926-203-108 | "' 5" % #A 4% 5.2x10° el £ 14 4.29 0.30 0.24 N.D. 0.67 1.65 1.34 | 21.61
15-13 | 14-1021-215-117 X WA 5.7x10° [ &4 0.50 0.16 0.05 N.D. 0.10 0.69 0.14 2.50
11-15 | 14-1001-211-128 | ¥ & # % 6.0x10° el [+ 5.67 0.43 0.14 N.D. 0.55 1.12 1.31 | 19.64
4-19 14-0926-204-125 | % Er? EE 3 Te 6.6x10° [ e 5.33 0.23 0.20 N.D. 0.36 1.67 143 | 28.50
4-21 15-0106-204-132 iy F 6.8x10° el [+ 1.25 0.24 0.05 N.D. 0.33 1.46 2.78 4.32
11-14 | 14-1001-211-125 | & Er? EE 3 Te 7.4x10° [ e 3.18 0.33 0.13 N.D. 0.32 1.40 1.02 | 14.62
5-4 14-0926-205-119 | 5 &4 3 F 7.9x10° el [+ 2.60 0.16 0.05 N.D. 0.14 1.10 0.43 418
6-11 14-0926-206-106 | #¢ *£;5q5+FF 8.1x10° [ e 3.89 0.13 0.08 N.D. 0.31 1.15 2.56 | 20.98
53 14-0926-205-118 | x4 4= & 1 8.6x10° el £ 3.19 0.25 0.05 N.D. 0.38 2.17 034 | 1431
6-19 14-0926-206-129 | & % ¥ 9.4x10° [ e 2.17 0.14 0.05 N.D. 0.09 0.77 0.84 6.01
8-17 14-0929-208-129 | & f % ¥ 1.0x10* [ e 134 0.12 0.05 N.D. 0.13 0.36 0.31 497
7-20 14-0929-207-115 * %47 1.0x10* el £ 3.88 0.28 0.05 N.D. 0.27 2.21 0.28 | 10.43
10-11 | 14-1001-210-118 | 24X * 1 1.0x10* e e 1.56 0.15 0.05 N.D. 0.19 1.58 0.12 | 10.90
13-19 | 14-1021-213-126 | = F 48w & 1.1x10 el [+ 2.92 0.22 0.09 N.D. 0.40 1.60 191 | 12.71

82




W5 AR P L | BEFE | ABRE |HPABE] & | @ & A | & | 8 | & | &
PEESAMI R FTIRE <10°cfulg | # @3 | 7 @9 | AR% | <3ppm | <05ppm |<05ppm|<10ppm| :R.Z_| AT | ART

14-14 | 14-1021-214-109 RRL :% 7 1.1x10* e £ 14 532 0.14 0.10 N.D. 0.48 2.40 120 | 24.21
4-14 14-0926-204-111 L1 1.3x10" [ e 4.15 0.15 0.10 N.D. 0.55 1.32 195 | 13.86
11-16 | 14-1001-211-129 | & ™ % ;& 1.3x10% e YR 2.07 0.16 0.05 N.D. 0.12 1.59 0.48 5.66
13-13 | 14-1021-213-107 | #r 5 s o F 1.3x10% e e 3.20 0.25 0.10 N.D. 0.35 1.62 350 | 12.87
55 14-0926-205-120 Eﬁ? -7 1.4x10 e e 1.33 0.07 0.05 N.D. 0.11 0.87 0.33 4.33
4-12 14-0926-204-107 | #x 5575 5 F 1.6x10 el Y el 4.99 0.50 0.12 N.D. 0.74 2.33 416 | 20.11
13-15 | 14-1021-213-112 | £ § /g F 1.7x10 Y e Y el 4.34 0.35 0.37 N.D. 1.40 1.36 255 | 3251
51 14-0926-205-115 * 4T 1.8x10 [ [N el 4.96 0.29 0.11 0.09 0.57 2.52 1.03 | 18.90
9-15 14-0930-209-124 y3RIE T4 1.9x10 [ e 1.39 0.11 0.05 N.D. 0.16 0.66 0.17 2.50
4-17 14-0926-204-122 | v FiE A F 3.0x10* e e 2.94 0.26 0.05 N.D. 1.23 2.22 114 1.24
8-10 14-0929-208-102 | %% % 4 i# | 3.3x10 [ e 4.86 0.42 0.15 N.D. 111 2.52 155 | 17.62
11-11 | 14-1001-211-110 ] % i F 3.4x10* [EYER e 2.74 0.23 0.09 N.D. 0.45 1.38 116 | 11.88
6-14 14-0926-206-119 | &4 ¥ ;7 | 3.7x10%4 [EYER Y el 3.05 0.32 0.05 N.D. 0.37 1.08 112 5.45
11-13 | 14-1001-211-123 I 5 4T 3.7x10* [ e 2.59 0.34 0.08 N.D. 0.61 1.22 044 | 14.14
11-12 | 14-1001-211-119 | 5% 4 % ;8 | 3.7x10% e e 2.96 0.22 0.05 N.D. 0.21 0.98 0.86 5.55
4-11 14-0926-204-105 | &7 4.2x10% e e 5.45 0.19 0.05 N.D. 0.33 191 0.81 | 14.43
4-13 14-0926-204-108 | "' 5" F# 4t | 4.6x10° e e 6.80 0.91 0.20 N.D. 0.73 3.60 3.75 | 21.58
8-14 14-0929-208-119 | Z &4 ¥ i | 4.6x10* Y e Y el 3.92 0.24 0.05 N.D. 0.21 1.10 0.68 7.56
4-18 14-0926-204-124 £ R4t 4.6x10* e Y el 7.59 0.37 0.06 0.18 0.58 3.09 3.12 | 15.62
4-16 14-0926-204-119 | 5% 4 ¥ ;F | 4.8x10" e Y el 5.79 1.62 0.05 N.D. 0.49 2.27 275 | 13.29




W5 AR P L | BEFE | ABRE |HPABE] & | @ & A | & | 8 | & | &
PEESAMI R FTIRE <10°cfulg | # @3 | 7 @9 | AR% | <3ppm | <05ppm |<05ppm|<10ppm| :R.Z_| AT | ART

6-12 14-0926-206-113 | * * ‘}% w8 | 5.2x10° e e 3.49 0.10 0.10 N.D. 0.29 0.66 0.87 | 11.65
13-18 | 14-1021-213-123 IR T4 5.2x10* e e 3.56 0.37 0.07 N.D. 1.25 0.81 053 | 1264
4-15 14-0926-204-115 * 4T 5.7x10* Y e Y el 6.93 0.35 0.20 N.D. 1.63 3.60 146 | 24.75
8-12 14-0929-208-112 | £ § /g F 6.3x10* e Y el 3.09 0.16 0.08 N.D. 0.29 0.87 0.59 | 15.20
8-13 14-0929-208-115 * £ 4T 6.4x10" e e 4.29 0.58 0.13 N.D. 7.64 1.73 137 | 19.17
13-12 | 14-1021-213-104 | # # % 5 F 6.7x10" [ e 3.37 0.25 0.10 N.D. 0.43 1.87 127 | 15.23
13-20 | 14-1021-213-130 | # 4 & # 4% 7.1x10* e e 7.12 0.24 0.07 N.D. 4.90 155 224 | 17.68
8-16 14-0929-208-127 BT 7.3x10* [ e 4.43 0.48 0.14 N.D. 0.75 161 122 | 10.35
8-11 14-0929-208-108 | "' ¥ A # 4| 1.2x10° [EYER e 6.22 117 0.15 N.D. 2.70 2.45 495 | 19.25
13-14 | 14-1021-213-109 LR ,—£ 7 1.2x10° e Y el 3.75 0.22 0.08 N.D. 0.39 143 1.02 | 13.99
2-5 14-0924-202-130 | # 4 & # %7 | 2.2x10° [EYER e 7.67 1.19 0.14 N.D. 1.32 143 221 | 29.53
52 14-0926-205-117 & i 4 2.3x10° e e 143 0.24 0.05 0.11 0.30 2.10 1.97 3.33
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% 8~ 7 FIREUANE PRI bR

WY A ¥ 24 1 + g PP
PEEEAMIRAYSFTLE <10° cfulg # @k # i
15-9 14-1021-215-104 H0 i 4.6x10° 151 222
13-3 14-1021-213-017 g o 1.0x10° 151 Y
10-5 14-1001-210-017 e 9.4x10* 151 222
8-11 14-0929-208-108 VYRR 1.2x10° 232 232
13-14 | 14-1021-213-109 LRI 1.2x10° 232 232
2-6 14-0924-202-130 FEALDL G4 2.2x10° 232 232
5-2 14-0926-205-117 & 54 2.3x10° P P
8-8 14-0929-208-021 7 2.3x10° e Z2E2
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29 Pt 2 aF A% 2 K8 £ & BkiplE % (ppm)
b Cu As Cd Hg Pb Ni Cr Zn | As(Il) | As(V) | &g
% | 1972 | 471 | 039 0.16 832 | 868 | 746 | 3564 | 10.04 |N.D.(0.01)N.D.(0.06)N.D.(0.06)
=X ) 8.93 26.44 0.99 0.11 4.99 5.76 24 146.63 | 44.07 N.D. N.D. N.D.
e 3 1.95 125.73 | 0.31 N.D.(0.06) 1.25 177 3.3 17.26 | 405.83 N.D. 10.88 10.88
ﬁ %1 1.29 23.21 0.10 0.00 0.80 5.13 4.35 4.75 118.41 0.28 9.38 9.66
HP ik CHP A A R4 LT 4 4 4 "3 4 Pz 4 B4 1 AT Lofnf Lowp F 1o 1s 24 1

210 - E B8 LA RtpIES

PP Cu As Cd Hg Pb Ni Cr Zn
i (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg)
*y 7 1.86 0.16 0.16 0.06 0.30 1.63 2.52 13.33
£ E2EE 3 0.5 0.5 10
Py B CkEL0 e fu Lo =2 PR 10(- PR 230 0)
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%2 FH# (CFU/g) X4 7R % e
o s fAAE
102~ 102w+ 10%m 2+ 10%m 1 10° B A B AE
¥ 23 41 28 15 1 2 106 - 108 108
A 27 33 28 32 4 1 123 - 124 124
& 2h(1#) 50 74 56 47 5 3 229 - 232 232

87



212~ o RmAMmE AR ARS

sk 21

wU ES

izt

%2 A& (CFU/g)

s

10‘2 "‘1 -

10-2 V] _!'

10-3 V] _!'

10-4 V] _!'

10-5 V] _!'

e X e

£ 2

1

L P N W W

2

)W N R

R P N WD

1

88

4

R A DN DN PR OO0 WODN DWW DD

wWw A~ A B N DN PP OO WODN DB~AOWWwW DS D

w A A A DN DN PEFE O O WO DN PP 0w wd>~ D>+



oA %4 A& (CFU/g) AR 7S L ax
0%~ 10w+  10°m 1+  10%wm 10°m ¢ e 223 e 223

ST - 1 1 - - - 2 - 2 2
W% 1 3 - - - - 4 - 4 4
s - 4 1 - - - 5 - 5 S
B R - - 1 2 1 - 4 - 4 4
o 2 - 3 - - - 5 - 5 5
= - 1 1 2 - - 4 - 4 4
& - - 2 1 - - 3 - 3 3
3 4 3 - 1 - - - 4 - 4 4
AL - 1 1 1 - - 3 - 3 3
% ok 1 1 1 - - - 3 - 3 3
s = - 2 1 - - - 3 - 3 3
L3 1 4 - - - - 5 - 5 5
7 iz - 2 1 1 - - 4 - 4 4
% i 1 1 - - - - 2 - 2 2

£ 3-(12) 23 41 29 15 1 2 106 - 108 108




213472 RGEUA Y A PP A 0P
%2 Fi# (CFU/g) Al WP A
e 2 2 3 ;) 5 2
e A o BE R BE R e
sevk i 4T : 1 2 : : : 3 - 3 3
WiEd 2 F - 3 - 1 : : 4 : 4 4
R ) 1 2 2 : - - 5 - 5 5
A - - 2 - 1 1 2 : 3 3
| s 1 3 - 1 - : 5 : 5 5
0 g g 1 1 1 : : : 3 - 3 3
FRSE 5 F 2 1 : 2 : : 5 : 5 5
T RRT - - 1 1 1 - 3 - 3 3
AE =23 E 1 1 : 1 1 - 4 - 4 4
| 457 1 2 - 1 - - 4 - 4 4
5128 1 1 1 1 : - 4 - 4 4
LR igsF 2 1 : 2 : : 5 : 5 5
* %F iR : 1 : 1 : : 2 - 2 2
B2 H 7 E 1 3 - - - - 4 - 4 4
% % 4% 1 2 1 4 : : 8 : 8 8
H AR 1 : 1 : : : 2 : 2 2
* 545 - 2 : 1 : 5 : 5 5
R : 2 1 : : 5 - 5 5

90



%4 F#k (CFU/Q) A WP AP
e 2 2 3 ) 5 =
R ‘1‘1101 J‘lloj ioj J‘lloj y1loj £y 232 1B 232 E
SEY T8 1 . 2 4 - - 7 - ! !
o8 1 1 : 1 : - 3 - 3 3
SR 2 - 1 - - - 3 - 3 3
s FiE 7 i8 : : 1 : : - 1 - 1 1
T 5 4 1 1 1 2 - - 5 : 5 5
Fa 2 : 1 2 : - 5 - 5 5
¥ i E R : 1 2 - - - 3 - 3 3
SR 1 2 1 1 : : 5 - 5 5
e ST 1 1 1 1 : - 4 : 4 4
4 1 - 2 - - - 3 - 3 3
P4 F 2 : 1 2 : - 5 - 5 5
FA D4 1 1 - 1 1 - 4 : 4 4
g B 1 - 1 - - - 2 - 2 2
£3H(i) 27 33 29 3 5 1 123 - 124 124
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%14~ ¢ FRGFUR T B RGP HE PR %

. T i} u 2,4_ LS (_g:FU 19) } . % R B VA .
o R0 W W R e e e ome OF
201 A 6 1 - - - 12 - 12 12
202 A 2 2 - - 1 - 5 - 5 5
203 B T 7 12 8 - - - 27 - 27 27
204 A ¥ - 4 8 9 - - 21 - 21 21
205 A - 1 4 2 1 - 8 - 8 8
206  F 3 2 11 3 - - 19 - 19 19
207 7 9 9 1 1 - - 2- - 2- 20
208 3 1 - 1 13 2 - 17 - 17 17
209 A ¥ 9 5 2 1 - - 17 - 17 17
210  F 7 3 - 2 - 1 11 - 12 12
211 ? - 4 6 6 - - 16 - 16 16
212 7 - 2 - - - - 2 - 2 2
213 3 - 4 7 8 1 1 19 - 2- 20
214 A 1- 3 2 - - 2- - 2- 20
215 ¢ ¥ 11 4 - - 1 15 - 16 16

&3H(1) 50 74 56 47 5 3 229 - 232 232
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.5000

71365
.0500
.0800
.0500
.0500
.0500
.0500
.0500
.0800
.2400
AT775
.0800
1415
2.5000
2.5000

10

.5900

.9880
.0500
.1100
.0500
.0500
.0500
.0500
.0500
.1000
.2900
5830
.1000
1730
2.5000
3.2800

25

1.2400

1.5375
.0600
.1400
.0500
.0500
.0500
.0500
.0800
1750
.5550
.8075
1750
3075
2.6300
5.6325

50

2.2800

3.0000
.1200
.2050
.0500
.0600
.0500
.0500
.2300
3400
.8400
1.2150
4800
7750
10.0600
11.4250

93

75

4.0300

4.3400
.2300
2925
.0600
.1000
.0500
.0500
4200
.5800
1.3950
1.6125
1.2800
1.4375
16.9350
16.1225

90

5.3700

6.0770
.3600
4510
.1300
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.7300
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1.8600
2.1980
2.1800
2.5570
27.0400
20.4740
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6.9240
4500
.5680
.3900
1755
.0500
.0500
1.8500
1.5955
2.7500
2.5095
2.8450
3.7290
48.2750
24.1305
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g A R EREEZ X EE ST £ BLE E(my/kg)
K-
As Pb Cd Cr Hg Cu (12 Pbﬁf])
) 7
HD 5 10 03 2 02
4o £ 4
i HP 001 002 0006 002 002
(mg day ™)
¢ R HD 2 10 03 02 20 20
5 %o i HP 5 10 0.5
ir & HD 30
PP HP 5 20 05 150
2 HD.HP 4 10 03
WHO HD 10 03
iREL
PRSI
(FUN HD 3 0.5 0.3
T
Herbal drugs HD 5 0.5 0.1
% {4~ 5
BRI (;
or
(EC) FS g Bfor 0.1
620/2008 hrpons

Legend: USP — United States Pharmacopoeia 29" revision and the National Formulary 24"
edition, 2006 ; FUI - Farmacopea Uffi ciale dellaRepubblicaltaliana, 11" edition, 2002 ; HD —
A 4v 1 e # (crude herbal drugs) ; HP — ¥ # 4 1 = &(finished herbal products) ; HE —

A - e

i & 3P4 (herbal extracts) ; FS— # & 4f % & (food supplements).
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) s g e . s | on s e == | CU As Cd H Pb Ni Cr
¥ B RIFE YRR APSRE] o | om) | oom) | (oom) | (opm) | (opm)
14-1114-204-101 | 4cvkid i547 | 5.0x10% [N [N 4.60 0.38 0.10 0.05 0.99 1.36 1.20
14-1114-204-103 | = vh ¥ § 1 1.2x10° [0l [0l 0.16 0.05 0.05 0.05 0.05 0.10 0.06
14-1114-204-117 RN 2.5%x10" [N [N 4.45 0.42 0.05 0.09 1.33 1.60 0.69
14-1114-204-127 BT 5.0x10! 2 e £ 4 5.35 0.38 0.18 0.12 0.46 2.94 4.56
14-1114-204-131 | ~vh3 F 1 4.0x10° [N [N 3.10 0.20 0.07 0.05 0.33 0.68 0.53
jadi kAl SLEL

el X

14-1114-204-101

A SUEE 2 Te
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¥

4 > P HBELE Cu (7 %  Cuprum; &3 : Copper) &+ A #E 29> §:iF
AER - M LS~ A H BRI A KD £ RSB
LS F Ly o

AMEH S R IRFL Y RELR 4 1028 10 s (S0 B
E %IF»>> & u’\:});s\ s -?rf_%%ﬁf—?];% > fgﬁgj\?%z re %@l’?\"]& d f*—%'"%lf?\"]" ﬁé%-éﬁf .
Fhov4E o~ AR ALz B 2 (SOP-08-29) ) itk o

Tﬁyg‘fﬁi*$?']€g»’f‘r% éﬁ*{z?#jﬁ HEIp g Bk /;LEJI%% .
2 %P dn 4 (2002/657/EC) 2 %> § 172 i AEre > ¢ W e ~ EAF M £ R4
2252 L2 (LOQ) Fiple# o
11 F*AF 7 F94H (+ %)
12 F3FF g - wfe R &R 7 L4714 (withinday) 2 £ 3742 (between

days) ~ = i L& 4&'T (LOQ) -

WA R 0 o g ok R B D 25mL 0 IR (T 5 iR i ICP-MS A 4 -

131 ’Fﬁiﬁ‘é’lf%ii&&ﬁ[ﬁ :3~10~20~30~40~50ng/mL -
132 & (20ngmL) -~ 4 (30ng/mL) = €48 (30ng/mL) #52 k& =
Z4F (withinday ) £ 47 %> ¥ ¢t % (betweendays) > & >3 ¥
- BRI AT RAT o
¥

21 A A R ER G EE SRR AWETRERR > KL AER
(AanlyteConc. ) » %idh 5 A 473 & &2 ) #5358 & 2.+ & (Count ratio) 75 T & -
FH sk fF 2 4p M idicr (correlation coefficient) ; & 4471 ¥ 8 49 Agilent
ICP-MS z_ %~ 47 s st (Quantitative Anaysis) -3 o

M fF ST 2T
Y=aX+b
Y : s & (Countratio)
X kR (ng/mL)
arRERREF2LAF
b:EMEELY e

R?=0.9998

y =0.0253x + 0.0112

0 20

40

60

R?=0.9994

y =0.0254x + 0.0224

0 20

40

60

15

y =0.0243x + 0.0177

R?=0.9994

20

40

60
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e

M G2 N 2 B2 M B r B 0990 b TV T L TR KRS
Z TR o
A REY rieS & Ak AR & AR 3
22 W F ikt wE Y BEMATY > FERE ERG 4 EDimL o €47 3
%09 mddy o v (%) = GFE KRR kR ) x100% 0 ¥ fo iz ]
5 70~120% ° A9 Bz Wt F 4o T £ ¢
1 ppm 2 4 18R 4 05mL Be T BEHMAL25mL FiER G
20 ng/mL -

QC F#ER (ng/mL) | wixF (%)

18.49 92.4

103/11/27 20.65 103.3
20.18 100.9
20.89 104.4

103/11/28 18.07 90.4
19.46 97.3
19.12 95.6

103/12/02 21.96 109.8
20.56 102.8

PERET AR R ARLR R
23 HBAR G R RFENY FURATY £ = PR EIRERAR
2 HBGHECV (%) Y B pk kAR - 2P 2 pHLEF A RPD
(%)
7 1ppm 2 4R34 052 0.75mL - b L BAEA S 25mL 0 1
R 2202 30ng/mL > B A4k kR 5 35ug/ge
CV z rqciEit 44 Horwitz = #2358 (Cv=2 108000y, RPD 2 fuycig it %

= 20% -
Compound Name | # &k & (pg/g) | CV (%)
2 <144
v R —
A 3 —136
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R A R R A BT

p 3 A4k R (ng/mL) [3*EER (ng/mL) |CV (%)
103/11/27 20 19.77
103/11/28 20 19.47 2.80
o 103/12/02 20 20.55
v
103/11/27 30 27.88
103/11/28 30 28.08 3.06
103/12/02 30 29.48
P FoikR (ngmL) [ £4kAR (ng/mL) |RPD (%)
27.82 25.99 6.82
103/11/27 29.38 30.50 3.74
26.43 27.64 4.47
30.63 31.46 2.67
103/11/28 27.50 25.96 5.77
26.11 28.28 7.95
29.11 27.47 5.79
103/12/02 32.02 32.29 0.84
27.30 28.87 5.59

PBR LT AR SR & o

ZE %' (LOQ) 27 :

R4 L AT (F R E S AR A Ié¢%a%@?¢>£@*
it BB R 2 R ) RIF R BRILTR O HTR NG E,ﬁig’;@;g @
=7) gz HREFSMERKSE (HHRHERI2L 1~5 1 )~ BE P EERR

B2 B L (S) AR 2= 28 LOQ=109m ﬁu—‘i» 5,
j\?%l‘g} fi/%&’ﬁi <O3ug/g) l\:vL,—,; g/? )ﬁé‘_]g o
LOQ =10sm

StRBEZLREL
m: & m2 A% r=0990

1.600
1.400
1.200
1.000
0.800
0.600
0.400
0.200
0.000

y =0.028823x + 0.055494
R*=0.990860

0 10 20 30 40 50 60
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JE R (ng/mL) RAE Cu/Rh
Cu Rh (%)
3 75192.81 642287.84 0.117070
10 202089.23 623453.21 0.324145
20 388876.04 603810.59 0.644036
30 534007.51 525655.69 1.015888
40 666650.74 566891.51 1.175976
50 792326.16 540579.34 1.465698
d A7 @k A5 m=0.028823
5 B
cu Rh (A 15 Cu/Rh
65857.67 423110.54 0.155651
65335.59 421269.75 0.155092
66347.25 423535.88 0.156651
64129.56 411529.50 0.155832
61307.27 403971.68 0.151761
61289.61 397226.72 0.154294
56110.80 372453.71 0.150652
s 0.002239
d A7 B BiE2 % L s=0.002239
2 R EYLOQ)Z 258 LOQ=10m =i 2 % & ¢
LOQ = 10 X 00022359 _ 0.777 ng/mL
0.028823

Fl Ak LB 025 g2 HS o Sk i 2 s kR 3 25 mL o
G 2 E 4R 0.0777 pg/g -

PRIR R E AT RE TR FURY LA R AR R R
% (SOP-08-29) ¥ 137 % 2 4% T ¥ &' 0.3 pg/g -
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4=~ VFR-08-292 * H MY £ & Bomrircdr 3

PEFAELLFF AP
FEATER 2,

PR LR R

2 ¢ %% . VFR-08-29-2

7 p ¥ : 2015/01/07

B Zx % 105

B AR X

B3P H

$12 H > 1SO17025 * &4 % %
5 ¥ -%f DHrIR 2
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L

B Ak 3L % As (Arsenic)» B3 Bl 33 et it £ 4 0 HUE = §
iL:Eé,)}F ";{\é\' *%% N K/% Kﬁ'}ﬂfr’#‘iﬁéﬁﬂ] &E"J’J"‘ o giixiﬁé mfﬁ-ﬂ’\l;; }qa #&-ﬁé L é\.*;d f%
G R R A ba o E G 2P o

MESgS R Ry ErRFELF Y FELR 4 102E 10 e (LY L
E ’%:F*>> él’}i%}%\, = /‘I’\#er = IK%#’?E@E Mg %@lﬁq& 2 %"ﬁliﬁ"}“ __é__f}i—;-'ﬁ‘ﬁ\
B4 A 42 teS b (SOP-08-29), it 7tk -

I/Z‘Q%F,_;fﬁj 2 <<,4,\sﬁﬂs I]Fijﬁgg.i{ll>> <<Flr-r'lL§§*§%1/z:7; FEAT
Y I R R (2002/657/EC) AT A ST S R

MR 2L ERT (LOQ) Fipl:# -
FrRY P EUA (- )

12 FHFF 28 A8 v eF - HFRAE Z £4 1% (withinday) 2 £ 314 (between
days) ~ * 2 T &' (LOQ) »

13 mig e FEIL 2 25 z&%‘fi 6025090 4 » pRRARE 542 (Rh) > SR
s fris o L I ok TES 25mL 0 Wik iS T A ¥R E ICP-MS 4 47 o
1.3.1 %ﬁiﬁﬂﬁ'ii&&ﬁ[ﬁ :02~1-3~5~75~10ng/mL -

132 &+ (3ng/mL)\ Z4e (5ng/mL) %2 £4F (5ng/mL) # 5 /faﬁ}: ]
(withinday) - 11*{ Aot g s ¥ ba < (betweendays) I % § ¥ - B
FFRILA T AT o

g

21 A LA RERGMERERA R S uB TR EAR FE ATER

(Aanlyte Conc.) » i 5 A 475 & & 43 & 2+ & (Count ratio) it 5 & -
FH sk 2 4p M ke (correlation coefficient) s # 4 47 iF £ B #d Agilent
ICP-MS z_ ~ 47 s ¥u (Quantitative Analysis) 3+ &

e P AR T
Y=aX+b
Y : 5 & (Countratio)
X:kR (ng/mL)
arwERRF2LAS
b:igm T Y e
0.025 - 0.025 - 0.025 -
0.02 - 0.02 - 0.02 -
0.015 - 0.015 - 0.015 -
0.01 - 0.01 - 0.01 -
0.005 y =0.0023x-0.0002 | |9 0o5 y=0.0022x + 1E-05 | |0.005 y = 0.0019x - 4E-05
0  Rmose 0 _ R=0%9 o ¥ F=09997
0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
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AR T H AP M G r B 0990 111 T iE

=k

TR TR RS

\F‘b

TR 2
_é}jlo
AR RFERRERREET TR ZE Lo

TAeEF e B BYEAATY B RE @ _ti’,flﬂécfﬁé‘f’lfé’gg'_ T4 3
309 miicdy o e (%) = (E KA AER) x100% 0 ¥ e e
% 70~120% -

A 2 v e heT 41 0 100 ng/mL 2 BRI i i e 0.75mL > B &
B 25mL o kR 5 3ng/mL -

2.2

QC F#ER (ng/mL) | wizF (%)
2.42 80.6
103/11/27 2.57 85.8
2.61 87.2
2.76 92.0
103/11/28 2.54 84.5
2.65 88.4
2.44 81.2
103/12/02 2.35 78.4
2.89 96.2

SRS T R R R AL R o

23 HHR 2R ERRATY L P EEARER
2B G CV (%) Fehrdta e kR Al - R 2ApH LR ~ v RPD
(%) -

"2 100 ng/mL 2 #4533 % i e 0.75 % 1.25mL > &
FHsER S 32 5ngmL o HESHSER S 032 05ug/g -

CV 2z i fcii it %% Horwitz > 4z3% (CV=2 1099, RPD 2 o i i 4
= 20% o

-4Ebf\j'

TR A S 25mL -

Compound Name | # &k R (pg/g) CV (%)

v GR 0.3 <192

0.5 =178
P OEE R R sy A B AT
p 3 Rt ik B (ng/mL) |3*EkR (ng/mL) | CV (%)
103/11/27 3 2.54
103/11/28 3 2.65 2.27
103/12/02 3 2.56
v w

103/11/27 5 421
103/11/28 5 4.34 3.11
103/12/02 5 4.48

127




128

p i F4k R (ng/mlL) £HER (ng/mL) RPD (%)
4.31 4.05 5.35
103/11/27 4.12 4.26 1.58
4.20 4.13 1.68
4.39 4.40 2.46
103/11/28 4.36 4.22 4.86
4.27 4.37 4.45
4.23 4.32 2.11
103/12/02 4.67 4.33 7.73
4.53 4.92 8.33
PlB LT AR R E LR Ro
3. iﬁﬂi‘? (LOQ) 235
A sl <<‘””5é?”‘n~%‘“g T g1 AR g Ipé*%a Fed)2(3a
w'tﬁﬁ%‘ﬂzi I%qaa>> RiEFTERIL TR HTR NG E;?;Hfﬁw @
=Z7) i REAERRS (QHEPERIAIZL LS B) 2R EE AP ETERRBE
2B F (S)"’*‘f;@%% i o LOQ=109m 4c 11t E o
AR RET MER RS (0.06ug/g) i BERIRBE o
LOQ =109m
S!pREEZ BT
m: %EMR2AF>r=0990
, B E 0.016
kR (ng/mL) AS/Rh ' -o. ,
Y g/ As Rh (P\ ’f?}-) 0014 y 00;1:1%2(9;22%00112
0.2 165.56 554352.60 | 0.000299 ggi;
1.0 083.38 630268.88 | 0.001560 o
3.0 312255 | 642287.84 | 0.004862 0.006
5.0 4757.39 633044.05 | 0.007515 0.004
75 7134.92 633243.33 | 0.011267 0.002
10.0 9366.03 623453.21 | 0.015023 0.000
0 2 4 6 8 10 12
d 47 ek B sz A % m=0.001493



WA
ASRh
As Rh (p #)

42557 423110.54 0.001006
42557 421269.75 0.001010
433.35 423535.88 0.001023
426.68 411529.50 0.001037
418.90 403971.68 0.001037
398.90 397226.72 0.001004
406.68 388680.72 0.001046

s 1.70E-05

d FAV R BREZ %% 1 s=1.70E-05

£ 1#&(LOQ)z = LOQ=10mFim 2z %%

1.70
LOQ = 10 X

0.001483 — = 0.114 ng/mL

‘Tﬂ\%ﬁ%‘ﬂ}z 35"0259 1“?\‘7 ’ 4_/{%'(/}5tlﬂ fvis > 4 %ﬁ-;’kf‘ii 25mL >
FT oY 2 ITIEIE 2 L:E_ ’l‘ﬁm = 0.0114 I.lg/g

LR R AR IR BRI £ & ek R AR e
i% (SOP-08-29) ¥ 37 % 2 F % £ 18'2 0.02 ug/g «
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45~ ~ VFR-08-29-3 ¢ ## & ¢ & £ B-dprmscdf 2 3

FEPHERPF AP

? R A

FEdCAR 2

T ERB-HB2%k%>2

2 i %8 . VFR-08-29-3
X {7 p ¥ : 2015/01/07
R % % 10K

B ATIR X

B3P E

: 1ISO17025 i+ & 4 % 3
D PriR %

2 ¥ =
S B

Boooa

* 2> 3
F Z
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1. #®%:
@%ﬁ?%ﬁﬁ%ﬁ3¢iﬁﬁ¢%,ﬂ§ﬁ%éCmcmem’@éﬁ&é
A A8 i bEFHL I c e T  (FT R HF cHEHEEF 2 LR AT
LV R o
ﬂ\fﬁﬁﬁ"él’?ﬁ} hf«:}%%? %“@hﬁ*iﬁg_lmﬁln % <<pr’§’“‘”*ﬁ—
oS gE s A ﬁ;i%ﬁﬁﬁ*‘v i# (SOP08-29)>> ﬁlm%%?
A AGTIRR L (172 F R R EE R ) (S FieFH D 3 2 i
#) 2 ®WEAp4 (2002/657/EC) T ORFFF SR RFEHFE L
MHE 22 2 F%'T (LOQ) Z Rl -
ErAYT ¢ E2RA (2 %)
12 FHFF 28 88 v eF - HFRAE Z £4 1% (withinday) 2 £ 3514 (between
days)~ = iz T & &' (LOQ) -
13 g Eﬁf}ia‘;fi'—,l‘l—l 25 é?ﬁi 6025090 4 » pRRARE 542 (Rh) > SR
s fris o L I ok TES 25mL 0 Wik iS T A ¥R E ICP-MS 4 47 o
1.31 fﬁiﬁﬂf’t‘ii&&ﬁ[ﬁ :02~1-3~5~75~10ng/mL -
132 &+ (3ng/mL)\ Z4e (5ng/mL) %2 £4F (5ng/mL) # 5 /faﬁ}: ]
(withinday) - i*iﬁﬁ“?’ﬁé%%?y “t3 X (betweendays): 1 > ¥ - B
FFRILA T AT o
2. =g
21 Ar iR RERDEEESZ R AUBAITHREAR Hi A 1TER
(AanlyteConc.) » 4idh 5 A +5% A & p 455 & 2 v @ (Countratio) ¥ 5 =& o
FH s 2 4p M Cidicr (correlation coefficient) s & 4 47 i £ 8 4 d Agilent
ICP-MS z_ %~ 47 s st (Quantitative Anaysis) -3 o
ML fF ST 2T
Y=aX+b
Y : 5 & (Countratio)
X kR (ng/mL)
atkERFEF2LAS
b:ExmEE2Y e
0.06 - 0.06 - 0.06 -
0.04 - 0.04 - 0.04 -
0.02 - 0.02 - 0.02 -

y = 0.0053x + 3E-05 y =0.0052x - 0.0001

R*=0.9999

y =0.0052x + 0.0002

R?=0.9999 R*=0.9996
T T T T 1 0 T T T T 1 O

0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12
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tOM il B2 R B2 APM Al r BT 0990 ) > TE T L R B St

A RRERR RS LT R LR Lo

22 wiTF

& 70~120% -

P B2 Pt 4T A 0 100 ngIML 2 AR % 4 0.75mL > R B A

P gt BRAAT
29wty e v (%) = (FHEERARNG

EN
s

RIR 2 2 Eonifh A o £ 3

5 25mL> kR S 3ng/mL -

QC T#ER (ng/mL) iz (%)
2.64 88.1
103/11/27 2.60 86.7
251 83.8
2.60 86.7
103/11/28 2.46 81.9
2.69 89.7
2.59 86.4
103/12/02 2.47 82.3
2.66 88.7

T YESC T3 IR S

23 HHAR e R ARE ST BRRAFTY T4z AP
Z BB GBECV (%) Febm2t Bk ER AR - TR Z A

(%)

"1100 ng/mL 2 454273 5% 4 075 2 1.25mL > d st B A4 5 25mL

S 4sER S 3% Sngml o 4 E A ESER 5 03% 05ug/g-

CV 2 el 4% Horwitz = 4238 (CV=2 Y09y, RPD 2 juyc i it %

= 20% -
Compound Name | #& kR (pg/g) CV (%)
0.3 =19.2
¢ B
0.5 =178
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¥ R SR B A e

p 3 A4k R (ng/mL) (3*+EkER (ngmL) |CV (%)
103/11/27 3 2.59
103/11/28 3 258 0.39
103/12/02 3 257
P w
103/11/27 5 4.31
103/11/28 5 4.21 2.44
103/12/02 5 4.42
p#p ek R (ngmL) | £4%R (ng/mL) | RPD (%)
4.45 4.26 4.41
103/11/27 413 4.42 6.65
4.34 4.34 0.01
4.254 4.23 0.53
103/11/28 4.23 4.14 2.21
4.16 4.15 0.08
4.30 4.25 1.06
103/12/02 4.73 4.07 15.08
4.23 4.50 6.33

VBB ET ARHFREICL R o

ZE#ER (LOQ) 2 3*=f !

54 B BTN (P %2 ST E AR BB RRE R L B E )2 (8
r‘-"r“?%ﬁﬁﬁ‘/z~r TR R T IR RAL T AT ERE T ED O
=7) e FRESMERES (HEREIL 158) 2 e £ EHR BE

N*ﬂ'g; <S>’ 9};/; (R I"\:" J(k LOQ 105/m4t'1"“‘5’ °
ARHETZORSRETPIERAE -
LOQ =10 ¥m

SI R BB AREL
m: #&&EmR2 A% r=0.990
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12

, W R E 0.040
JE & (ng/mL) Cd/Rh 0035 V= 0:003379x+0.000531
Cd Rh(p %) : R?=0.999624
0.030
0.2 504.46 554352.60 | 0.000910 0.025
1.0 2545.78 630268.88 | 0.004039 0.020
0.015
3.0 7091.63 642287.84 | 0.011041 0010
5.0 10994.94 633044.05 | 0.017368 0.005
75 16232.61 | 63324333 | 0.025634 0.000 oy . . .
10.0 21448.61 623453.21 | 0.034403
d 47 @ EMR2 A% m=0.003379
R B
Cd/Rh
Cd Rh (p 1)
173.33 421269.75 0.000411
186.67 423535.88 0.000441
162.23 416104.82 0.000390
171.12 411529.50 0.000416
156.67 403971.68 0.000388
162.23 383089.41 0.000423
154.45 372453.71 0.000415
s 1.85E-05
d P&V EaR ez 8L s=1.85E-05
R EY(LOQ)Z 258 LOQ=10/m =g 2. % % ¢
LOQ =10 x m = 0.0548 ng/mL
Flhtes> 2 502502 5 Sk its o nd 3ok dr 25mL e

e N ATEER G 20 T E RS 0.00548 ng/g °

MRS E AR B R P BEUH Y E ERAr P 4 A A2
i (SOP-08-29) ¢ 7 % 2 45 % 152 0.02 pg/g °
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it~ VFR-08-29-4 # &P & & - rarcdps 3

FEABELSF L7

» F A

FEPTIR 4.

TEB-AR2Z %D

~ & %% ¢ VFR-08-29-4
{7 p 8 : 2015/01/07
R x % 10k

BoATIR X !

B3R Hp o

1 18017025 i B §F % %
D PriR %

UES B
o

poom

* 2 ==
F Z
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e
Ao G ARKAL T B ITAR Y W H 5% Hg (Mercury) > R B # 80 A% A
DA i/ﬁz%bmjﬁ; CF O REUITRIGET - AApREEET “f’l
Aozt Bop e & ‘4’)'5
MeS RS Arlird Y FELR 41022 10 mirz (oY Fu
FoR) LR FEAERE cEATHT (¢ BUHZ P FUHC L 4 H-4r -
PO 4R~ R E 412t 2 (SOP-08-29)) it (7 Hsk

g A ARTIRN L 2 (AT E R TR EE P ) <“W'L§*ﬁ5§”‘/z7
ALY E w‘:}ﬁ? (2002/657/EC)7 RARF S FR S e A r+ :
FE2 222 g% (LOQ) %R -

ErAYT ¢ E2RA (2 %)

12 FHFF 28 A8 v eF - HFRAE Z £4 1% (withinday) 2 £ 314 (between
days)~ = iz T & &'t (LOQ) -

1.3 mEiF St fer 2 25 é%‘fi 6025090 4 » pRRARE 542 (Rh) > SR
s fris o L I ok TES 25mL 0 Wik iS T A ¥R E ICP-MS 4 47 o
1.3.1 fﬁiﬁﬂﬁ'ii&&ﬁ[ﬁ :02~1-3~5~75~10ng/mL -

132 &+ (3ng/mL)\ Z4e (5ng/mL) %2 £4F (5ng/mL) # 5 /faﬁ}: €A

(withinday) - i*iﬁﬁ“?’ﬁé%%?y “t3 X (betweendays): 1 > ¥ - B
FFRILA T AT o

|\bﬁf

i

21 A~ 283 Rk R SARE SRR AUt E AR R A 1TRR
(Aanlyte Conc.) » i 5 A 475 & & 43 & 2+ & (Count ratio) it 5 & -
o s 2 4p W8 r (correlation coefficient) ; & 4 47 (T £ E 4&d Agilent
ICP-MS z_ ~ 47 s ¥¢ (Quantitative Analysis) 3+ &

ML fF ST 2T
Y=aX+Db
Y : s & (Countratio)
X kR (ng/mL)
arEMREFT2LAS
b:iEMEE2LY e

0.1
0.08
0.06
0.04
0.02

. 0.1 - 0.1

0.08 - 0.08 -

0.06 - 0.06 -

0.04 -

y =0.009x - 2E-05 0.02
R?=0.9996 R%=0.9995
T T T T 1 0 T T T T 1 0

0 2 4 6 8 10 12 0 2 4 6 8 10 12 0 2 4 6 8 10 12

0.04 -
y=0.0088x +0.0005 | |q 02

y =0.0099x + 0.0002
R*=0.9999
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http://zh.wikipedia.org/wiki/%E5%8C%96%E5%AD%A6%E7%AC%A6%E5%8F%B7�
http://zh.wikipedia.org/wiki/%E5%8E%9F%E5%AD%90%E5%BA%8F%E6%95%B0�
http://zh.wikipedia.org/wiki/%E5%AE%A4%E6%BA%AB�
http://zh.wikipedia.org/wiki/%E6%B6%B2%E6%85%8B�
http://zh.wikipedia.org/wiki/%E8%BF%87%E6%B8%A1%E9%87%91%E5%B1%9E�
http://zh.wikipedia.org/wiki/%E6%BA%AB%E5%BA%A6%E8%A8%88�
http://zh.wikipedia.org/wiki/%E6%BA%B4�

N SR R APRE 2l r BT 0990 1 s TE TG E

e

&2 W

\F‘b

TR 2

_é}jlo

AR RFERRERREET TR ZE Lo

22 WHLF D hAve gAY FUHMAFTY o EREE E’/f]‘*m’ﬁﬁﬂ%i T4 3
X ’9"_9_%:#;0 ‘3"“]{—9 (%):( ﬂ/&&//i}‘"“/&&) x 100% - r“‘"‘i{—? ""‘1’:?7%:]
% 70~120% -

P2 T F 4o A 100 200 ng/mL 2 AR e 075 ML i R R
5 25mL> P kR S 3ng/mL -

QC + 8k B (ng/mL) ¥ iz % (%)
2.92 974
103/11/27 2.78 92.7
2.70 90.0
2.53 84.4
103/11/28 2.46 82.1
2.38 79.2
2.33 77.6
103/12/02 2.31 77.1
2.16 72.1

P T VRS F L3 2 T8 O

23 RHA iptee R L RS FYUMBFTY L= PR RIER
2 %P GHCV (%) FAAPEdplR kg bl - TP 2 a3 LB A RPD

(%) -
UmmmmiﬂﬁﬁkﬂqﬁOﬁllﬁmL&ﬁ T B AA L 25mL
(N?wkEE%*MMM"ﬁkﬂNZMMW)Rmfmkﬁﬁa
= 20% o

Compound Name | # &R (ng/g) cV (%)
v A 0.3 <19.2
0.5 =178
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3R rase =/ AR R

PP A4ck R (ng/mL) | #EER (ngmL) [CV (%)
103/11/27 3 2.80
103/11/28 3 2.46 10.70
103/12/02 3 2.27
¢ E WA
103/11/27 5 4.63
103/11/28 5 4.02 10.55
103/12/02 5 3.782
pEy kAR (ngmb) | £4kA& (ngmL) | RPD (%)
4.68 4.94 5.35
103/11/27 4.42 4.49 1.58
4,78 4.70 1.68
3.92 4.01 2.46
103/11/28 4.01 4.21 4.86
413 3.95 4.45
3.53 3.67 3.81
103/12/02 4.24 3.67 14.22
3.58 3.58 0.09

PR T AR HE RN & R o
TE " (LOQ) 2R

5 w2 AE11? <<5*‘*5ﬁiw%‘~g T g1 AR 3R ;%1;;@** 1Y% (&
AR & - I A T z%p@) R TR ERHEE S A L BREE &P (0
>7) thz o s MR RS (9§ REL2 1-5 & )x—‘ f‘@,_a,@y;a:.,ﬁ;g@@
2B L (S) R 2R AN LOQ=10S/m 4r 112t 5 o

AEHET T A iRs BRI BE
LOQ=1OS/m
BB ARE A

m: & M2 AF > r=0.990
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5 R B

J& & (ng/mL) Ho Rh () Hg/Rh
0.2 875.59 | 554352.60 | 0.001579
1.0 3879.43 | 630268.88 | 0.006155
3.0 10866.16 | 642287.84 | 0.016918
5.0 17502.34 | 633044.05 | 0.027648
7.5 26320.46 | 633243.33 | 0.041565
10.0 34446.39 | 623453.21 | 0.055251

0.060

y = 0.005466 x + 0.000529
R?=0.999964

0.050

0.040

0.030

0.020

0.010

0.000

d P47 Farig £ 82 A F m=0.005466

5 R B

Hg  |Rn(pge) | 9RM
11656.78 423110.54 0.000349
11417.73 421269.75 0.000351
11233.13 416104.82 0.000339
10883.97 411529.50 0.000389
10920.71 403971.68 0.000396
10884.03 397226.72 0.000420
10056.75 388680.72 0.000386

S 2.96E-05

d FEA 7 Fop RE2 EE L s=296E-05
W EHE(LOQ)Z 238 LOQ=10m =i 2. B % ¢

LOQ = 10 x

2.96E — 05
0.005466

= 0.542 ng/mL

10

12

Fl A 2 5P~ 0250 2 5 Sl 0 13 g kR 1 25
mL > & 2589 2. 2 B4R 5 0.0542 pglg -
Pl E AR E TR R A R L LB
A E 452 5 2 (SOP-08-29) ¢ #137 %2 A 7.8 4&'2 0.02 pg/g -
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Hpg  VFR-08-29-5 ¢ HHl# ¢ £ & B-dirbrcir 4 4

SO

L P,
FEPCAR 2

PEEURY EERE RS2

2 it %8 : VFR-08-29-5

%= p E . 2015/01/07

W X L% 10K

B FTIR X -

B3P P

$] 2 H = 1 1SO17025 i+ B9 % %
¥ R TR E

¥ - R g
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1. #®%:
Gro B BEEE Po($7 3 Plumbum; #3F lead) i+ B #ci 820 458 3 40 ~
Bwass gpr 340+ LE&5-
ek E GRS Tt B0 %ﬂi R € 102# 17 merz. ((54e
BoK) RiRIpo FEHAGRE wz:ﬁ@ﬂv”“’%}? (¢ =g &z 9P YR £ & E-4
Fhos 4R~ AZ 42 %,%55}—' % (SOP-08-29)) & i7¥ 5k o
g aB IR (A5 F’”’zf’ré‘é#ﬁ%i@) (@it BHsk™ 2 2 ok
) 2 wmBEAA (2002/657/EC) Mo B F EFE f R T T s AT
EHRMEE 322 F®%T (LOQ) EplE -
ErRAF P BUN (2 F)
12 FHFF 28 88 v eF R AE Z £4 1 (withinday) 2 £ 3514 (between
days) ~ = i# . £4&*2 (LOQ) -
13 mERFHEMFNE AT 25590250 40 » p 3R 248 (Rh) > (Gl
Fit e fie o n3 IR TE I 25mL o Eip s 1T IR E ICP-MS 2 47 o
1.31 %ﬁiﬁﬂﬁ'ii&&ﬁ[ﬁ :02~1-3~5~75~10ng/mL -
132 &+ (3ng/mL)\ 4o (5ng/mL) 2 £4F (5ng/mbL) # 52 kB = £4F
(withinday) + 2 40 23 5% 77 5 % (betweendays) - 5 7 - 3
IFRIA T T o
2. z2&:
21 1~ 2 fé% Pﬁ/};}i‘m{rﬁﬂﬁwzani TR E AR B /”\’f’?/}}%ﬁi
(AanlyteConc.) > g i ~ 7w R p £ & 2 v & (Countratio) ¥ 5 & o
FH sk fF 2 4p b e (correlation coefficient) ; & 4471 % 8 49 Agilent
ICP-MS z_ & 47 s st (Quantitative Anaysis) -3 o
e f T’T:“;Q‘V oSN g
Y=aX+b
Y : 5 & (Countratio)
X:kER (ng/mL)
atkEMFEF2ZAS
b:ExmfE2Y e
0.5 - 0.5 - 0.5
0.4 - 0.4 - 0.4
0.3 - 03 - 0.3
0.2 - 0.2 - 0.2
0.1 y=0.045x +0.0055 | |01 y=0.0444x +0.0067 | |g.1 y = 0.0516x + 0.0102
R =0.9991 R2 = 0.9989 R =0.9996
O T T T T 1 0 T T T T 1 O T T T T 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12 4 6 8 10 12
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N SR R APRE 2l r BT 0990 1 s TE TG E
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&2 W

\F‘b

TR 2

_é}jlo

AR RFERRERREET TR ZE Lo

22 WHLF D hAve gAY FUHMAFTY o EREE E’/f]‘*m’ﬁﬁﬂ%i T4 3
X ’9"_9_%:#;0 ‘3"“]{—9 (%):( ﬂ/&&//i}‘"“/&&) x 100% - r“‘"‘i{—? ""‘1’:?7%:]
% 70~120% -

rAE B2 wicHF4oT £ 12 100 ng/mL 2 R A R A F e 0.75mL I i)
7?’ 5 25mL > ¢ ﬁ&/}?‘fi =3 3ng/mL °

QC s ER (ng/mL) F iz (%)

3.02 100.8

103/11/27 2.95 98.4
2.88 95.9
2.94 98.0

103/11/28 2.86 95.4
2.82 93.9
291 96.9

103/12/02 2.79 93.0
2.74 91.3

PAERET R BB E R

23 HHAR - ot e 2 RE R BEURATY o EHo o P EE A RER
2 BB GRECV (%) YA FPF B ER AR - AP 2L BT 4 RPD
(%) -

Y 100ng/mL & %ﬂﬂ@,g/m] 4c 07551 1.25mL &% T & M4 5 25mL -

CV 2z jufciiift %% Horwitz » 42;% (CV= 2<1°5'°9°> RPD 2. i {ciLif %

= 20% -
Compound Name | # &k & (pg/g) CV (%)
0.3 =19.2
v A
0.5 =17.8
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? LR SRl A BT

p 3y F4ekR (ng/mL) |3+ E5kR (ng/mL) |[CV (%)
103/11/27 3 2.95
103/11/28 3 2.87 2.44
103/12/02 3 2.81
v A
103/11/27 5 458
103/11/28 5 4.49 2.23
103/12/02 5 4.38
P FikR (ngmL) | £4KR (ng/mL) | RPD (%)
4.66 447 4.24
103/11/27 4.48 459 251
459 4,63 0.88
4.60 457 0.64
103/11/28 4.46 4.38 1.77
441 452 2.42
431 3.94 8.92
103/12/02 485 3.98 19.82
3.99 4.60 14.07

PHRIFE T AR B FAERLR fo

T E#&T (LOQ) 23=f :

Y AR (PR ST FLRP- RS RRER LT H A2 (B
>7) v e R RS (YRR 15 B) 2 AR FIEHR R
Lﬁ;“ig'?l <S>’ R is N »IEi AE LOQ:].OS/m 4“-"1’5‘“_'%: )

jk'?%ﬁg’# fﬁ/&fg*ir% (012},lg/g> fé,}\:; ’EA/PJ}E_,\),@?E R

LOQ =109m
S!RREzZEEL

m: g M2 A F > r=0990
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d £ 7 @ik E Mz A% m=0.026244

5 & 1B
Ph Rh (P &) Pb/Rh

11656.78 423110.54 0.027550
11417.73 421269.75 0.027103
11586.71 423535.88 0.027357
11233.13 416104.82 0.026996
10920.71 403971.68 0.027033
10884.03 397226.72 0.027400
10031.22 372453.71 0.026933

S 2.37E-04

JER (ng/mL) WA Pb/Rh 0300 y =0.026244 x + 0.005158
Pb Rh (p ) 0.250 R2 = 0.999819

0.2 5324.33 | 554352.60 | 0.009605 0.200

1.0 20025.49 | 630268.88 | 0.031773 0.150

3.0 55158.09 | 642287.84 | 0.085878 0.100

5.0 85041.74 | 633044.05 | 0.134338 0.050

75 128110.52 | 633243.33 | 0.202309 o .. .
10.0 166935.53 | 623453.21 | 0.267760

12

d PEA 7V Eop RE2EE L s=237E-04

77 R 4E(LOQ)2 2 X LOQ=109m &5 2 4 %
2.37E — 04
0.026244

Fl Atk 2 5P 02592 & Skt ts o ud T ke R 25mL o
A f e 2 2 4R 5 0.00903 pg/g -

PHEG B E AR LY BUAR L AR P 5 R %
i (SOP-08-29) ¥ #37 % _2_ 41 % € %2 0.02 pg/g °

LOQ = 10 x = 0.0903 ng/mL
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Number: M03G9340

Chinese medicinesGMP & PIC/SGMP
Regulatory Training and Education

Wei-Jen Chen
Taiwan Pharmaceutical Manufacturer’s Association

ABSTRACT

To enhance concept of ‘Chinese medicine GMP & PIC/S GMP Regulation’ for
Chinese medicine manufacturers and practitioners, to prevent misinterpretation led to
false practice and inferior quality, and to comply with world trend, we hosted 4
seminars on ‘Chinese Medicine GMP & PIC/S GMP Regulatory Education and
Training.

The objectives, content, lecturers, and dates in the seminars were decided by
expert committee. The programme was designed according to articles in ‘Chinese
medicine Pharmaceutical Good Manufacturing Practice Regulations’ as main structure,
and introducing new/different chapters in PIC/S GMP. We invited sharing from
western medicine pharmaceutical manufacturers past PIC/S GMP qualification, and
practical experience from Chinese medicine pharmaceutical manufacturers, to provide
Chinese medicine manufacturing practitioners to advance applicable knowledge in
GMP. These 4 seminars were held in north and south for 4 times, each had 12 hours
of training and education, and evaluation was performed before and after the
programme to assess learning outcome.

Two batch of registration totally had 333 participants from 121 organization,
which included 84 from Chinese medicine pharmaceutical manufacturers (84.85% of
the total 99 Chinese medicine pharmaceutical manufacturers), 12 from government
sector and the rest 25. Each seminar had over 100 participants in average.

In gender analysis, female participants are more than male participants. We
found participants from quality control, management, pharmacy/pharmacist, and
government sectors counted the most. From our programme satisfaction survey, 4
seminar all had more than 90% of satisfactory. From the evaluation, all participants’
performance had significantly improved to we could conclude achieving the expected
goal of this project, which is to promote knowledge and skills for Chinese medicines
pharmaceutical manufacturing practitioners.
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Since the innate differences of Chinese and western medicine, it is recommended
that our government authority could cooperate with related organizations/associations
(NGOs) for possible resolution, and to create/amend regulations for being more
practical and more comply with international standards; regularly host education and
training for Chinese medicine pharmaceutical manufacturing practitioners to follow,

and gradually elevated the capacity of self management, then to facilitate industry
upgrade.

Keywords: GMP, PIC/S GMP, Education and Training, Gender Analysis, Job Analysis
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Number: MOHW-CMAP-M-113-000301

The National Traditional Chinese M edicine
Adver se Drug Reaction Reporting with
System Integration, Database Maintenance
and Informed Education and Training

Cheng-Fu Tung
Taoyuan Chang Gung Memorial Hospital of Chang Gung Medical Foundation

ABSTRACT

In order to enhance public safety of using Chinese herbal medicine, the
Department of Chinese Medicine and Pharmacy, Ministry of Health and Welfare,
consigned Chang Gung Memorial Hospital to establish Taiwan Adverse Drug Reaction
Reporting System for Chinese Herbal Medicine (TADRRS-CHM), responsible for the
reporting and the assessment of adverse reactions of Chinese herbal medicine.

Tasks completed this year include: (1) Ongoing report and assessment of the 69
Chinese herbal adverse reaction cases. (2) 16 cases of defective TCM products. (3)
Planning and projecting processes with Taiwan National Adverse Drug Reactions
Reporting System; and integration with inform side. (4) Six expert meetings, with the
participation of a total of 77 experts and scholars. (5) Placement of the TADRRS for
Chinese Herbal Medicine on cloud. (6) Statistical analysis of the report from TADRRS
for Chinese Herbal Medicine this year. (7) Holding of a total of five sessions of
education and training and advocacy briefing, with the participation of 640 people.

In accordance with our formulated reporting process, Chinese herbal medicine
adverse reaction and defective product reports were collected using our online
reporting system and our devised report format. Severe cases of adverse effects were
reported to the Health Authorities, the Department of Chinese Medicine and Pharmacy,
Ministry of Health and Welfare of known severe adverse effect (SAE). Adverse drug
reaction cases were assessed by professionals, and statistically analysed with regard to:
reporting methods, data integrity, geographical distribution, the case of gender, age and

drug-correlated adverse events, the severity, type of adverse drug reactions, whether
3



they were recorded in the literature or not, whether it could prevent or not, and
ultimately integrated all Chinese herbal medication safety information built in
database.

This year the emphasis of the project has been is planning integration of the
various elements and processes into the Taiwan National Reporting System of Adverse
Drug Reactions Center in Taiwan. Firstly, we established an integrated platform,
contact matters to conform, held 3 meetings of experts to discuss related issues, and
reached a consensus on how to achieve complete integration of the Adverse Drug
Reactions Reporting System for Chinese Herbal Medicine. We compared our reporting
process with those of the Taiwan National Adverse Drug Reactions Reporting System,
to modify for demands by communicated with companies to establish exclusive
adverse drug reactions reporting process for Chinese herbal medicine, and demonstrate
the achievement through testing machines and the system exhibition.

We commissioned experts to assess system failure problems, extract all the data
from several years, and develop a new system in which the original system structure
was combined with the Cloud Service Platform (Pass), creating a cloud-based Adverse
Drug Reaction Reporting System for Chinese Herbal Medicine, using cPanel cloud as
backstage supporter and PhpMyAdmin database management tools, both by PHP, the
other side of reception, designing an opening notification process combined with
Google's cloud services and community functions, and applying the latest web design
techniques called Responsive web design for universal and various browser devices
used.

This year, we held a total of five educational sessions explaining the importance of
the adverse reaction reporting system and training in it, one for medical staff in the
clinical trials group, a second for the traditional medical physicians group, and a third
for the pharmacists group. These were attended by a total of 640 participants from
medical centers, regional hospitals, community clinics and pharmacy stores, and
clinical trial projects. The lectures covered advocacy for digital textbooks designed for
Reporting System, herbal medicine adverse reaction stories on internet, instruction in
the use of the Reporting System, encouragement of notification action, and education
in enhanced herbal medication safety.

Adverse Drug Reaction Reporting System for Chinese Herbal Medicine is one of
the features for traditional medicine modernization in Taiwan. The system contains
two parts: (1) the Chinese Herbal Medicine Adverse Reactions Reporting System; (2)
Medical Product Defect Reporting System for Chinese Herbal Medicine. Currently,
only the Adverse Drug Reaction Reporting System for Chinese Herbal Medicine has
been integrated. Others, such as assessments, the Product Defect Reporting System for
Chinese Herbal medicine, other notifications and assessments files from past years,
have not yet been integrated. Hence, we suggest gradual implementation of the

4



Product Defect Reporting System for Chinese Herbal medicine into the National
Medical Product Defect Reporting system. To increase the volume and efficiency of
adverse drug reaction case reporting, we recommend that the Adverse Drug Reaction
Reporting System for Chinese Herbal Medicine be included (1) as an element in
hospital evaluation, (2) as a core point in the clinical testing of Chinese drugs, and (3)
as a core element of the Public Hygiene System.

Keywords: hinese herbal medicine, adverse drug reaction, reporting system
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Biochemical Accesion
Source of allergen MW (kDa) . :
identity Number
Charybdis feriatus (crab) 34 Tropomyosin | AF061783
Scylla serrata Arginine
. 40 .
(Indo-Pacific swamp crab) Kinase
Chionoecetes opilio
P 37 Tropomyosin | AB270634
(queen crab)
Erimacrus isenbeckii :
: 37 Tropomyosin | AB270635
(horsehair crab)
Erlocheir sinensis 36 Tropomyosin EF471314
(Chinese mitten crab) pomy
Paralithodes camtschaticus
. 37 Tropomyosin | AB270633
(king crab)
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4 88.08% - 22.45% ~ 24.23% 21.44%:h 4 F Eac T & 0D o
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Prevalence (%)

30 2423 5945 3144
20 |
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10 4.01 2,79 2.48 J .
L s L L L ]l /| = EIi? 232 163 139

P e | TR s B —— S |

Crabifx2(+) E99 " . Buckwheat/ Cod Soya
(#) white Milk  Shrimp  Wheat esi4) Tuna  Peanut  Mussel fish bean
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Species (common name) Species (latin name) Allergen name Biochemical name Molecular weight (kDa)
Cow Bos domesticus Bosd 6 Serum abumin 67
Cow Bos domesticus Bosd 7 Immunoglobulin 160
Chicken Gallus domesticus Gal d5 Serum abumin 69

B 4P BAMEH MaIgp 40T
FR+H R ﬁi% POEF AR FEES B B
Znie¥ R A o FERRIERFLE T2
ﬁ&ﬁ’lﬂ%%%o%%uﬂgﬁf% R
BREADRIRERAFR DR F S RBRE TR
F’ﬂ% R 0 T EBRE T B - Aer o
R N e S B AR I R O S O E L £ 1

fomAss, 0 B R ABBE L AT HUL 0 v Ep

Sp b A F-AeEr gl 3 o mA RIS HE
o A S F B b o v BT B BT Bk
BT A RFHAEE > TS S EE o ot P - A §
SIAC B E Y F R

i E o Rt é##m o AN S 1E T P
$4iﬁﬂﬁﬁW++kﬁ&ﬂo

VAR CVER T AT A A BRI TATE ¥ 2T )R
Ry LB A i 5 0 —lﬂr’%’fr’ﬂﬁj}i L E o T ,}J L7 NF}A )

ﬁ*—ﬂ’ﬁ R IEAT W eniTd o BB BN oo
ME+E5r P BR A FFET ML Aot by 54

71



PF A

ay
ot
N

o
Rl

i

Ny
=
—h
—
\4
X

~g
>
o

n%d
E
a

=
ﬁ\
G o

- 1 e
@ (w.

28 l@ x{ \’EW s
oo
=

0%
=
E W
i

(xS
g
Al
e
>~
ey

-l
O we

~
S

fo-

(=

ef >~

(-
2

3 2

NS~

‘= $9(Red Rice Yeast)?l

E(G) o

] g
2 F

BB EZ AT

&
r F
#
\Awa

ay W

H ook

,<_\§
4
g
E\E =

P
=]

NS
\

N <y T,
Sy

e

e
Ny :i“ ?

il P

d

=
2

¥
(=

*

R

o\
(w,

>
i
-

N

=

4~
¥
T

=/

©
o}
-h_‘\
&

4
o

-3
4
Pt

*

I
(s
W H o
PLINR (O R

-5
e

[ e
b=
a»
7
W
=1
Nt}

5 38

)Q\
==

T o 1 o
.

/4
/4

4

-~
=
Bl

v 31 _"3.
e

o
qqﬂ‘ﬁh\«&}ﬁ

P

N

A
(w

:-}:5
(T

A
Hg}}iﬁg“
LU

— a>
oA

i
I
|4

R
ar

X\\F“I_

¥l
=
oo
s
rhs
-3
/

(ES

N

S
)4

(\s,

a»

iﬁﬁixﬁﬁﬁﬁ
B~ Gl fm ) Rmay
YR eannmep b

N

_|
:ﬁ
(i

@}
ol

i

>~

|4
P

p-auif

5\&‘\,
L
(w

@ RS (\T,;‘_ F_&
|4
a>
iifs
L
Qi

_|
,f:‘
(-

7

A

E AR VAT A= S N

e 2 @IER 2 23
PpiE2d ¥ 96-98 £ ﬁyfijizﬂﬂ*L%rL * ’;f/%—
TR 2 G4F ke gk o 4 &

.Q\
A AEH R T M 2B T

72



2z s mvacz s vy @
B g %3 (e
Ritonavir = CYP 3A4 35 4 $r]
Ritonavir B T oA f W A 2 ROV R
220 SUI
Cyclosporine Cyclosporine 5 CYP 3A4 Fr| 4
oAy B v i ROIVR AR A v gy o
) diltiazem ~ verapamil ¢ #r4] CYP

|

4T 3 e %] 3A4 > # 4v i ¢ Monacolin K =1k
(diltiazem ~ verapamil) BT €A F RYYA fRE g

iT% o

FLilk 7 % (Itraconazole
Fluconazole)

v

Itraconazole ~ Fluconazole 3 CYP
3A4 5g 4 Frg & > F oaw € B Ao 4
SR FRIE SOk e o

(=) =« #(Garlic)¥ sc 2 g f£* 2 2 7 (£% 21) -

PGS F 0698 £ A EHEE T A 22 2E & BAgY
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_ _ TEPER A ¥ 5 #E 4e Ritonavir o ¢
Ritonavir v i ; :% e
JRR A4S R g RTER o
Saquinavir B ¥ o "# 14 Saquinavir w ¥ Ok R e

#E e AREPFF o £ INR
(International normalized ratio) - ¥ s
B L i B2 g R
R A

~ # | Warfarin

Chlorpropamide AL e v PRTE L BB T o

B P R %o op TR D

Acetaminophen _ N
Acetaminophen #1ig = 2_ 33 4 o

(2) * %(Ginseng)™ & z_ @] £* 2 2 3 &% @

Wypfrd ¥ 96-98 £ 7 £ PEFA T F[E 2 Rk § 5255 8
FRZ TR Z 4R AR A A F 2] B REFR DA S
Bz T T o

S S R L S N /i)~ B Z v LI O L O 3
(mastalgia) > » ¥ i 22 Steven-Johnson Syndrome 7 B o & * A %2
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% & 4B % Glipizide ~ | -
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RS SR RG-S
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. 5 e
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Warfarin ¥ & *% 14 Warfarin »c* ° o
- T Y LRt T
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i POER O OF A TR MU o
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Number: MOHW103-CM A P-M-113-000302

GCP Inspection on Chinese Medicine
Research

Benjamin Kuo
Taipei Veterans General Hospital

ABSTRACT

The importance of inspection for enforcement of Good Clinical Practice (GCP)
compliance cannot be over-emphasized. The definition of Good Clinical Practice
(GCP) is “A standard for the design, conduct, performance, monitoring, auditing,
recording, analyses, and reporting of clinical trials that provides assurance that the data
and reported results are credible and accurate, and that the rights, integrity , and
confidentiality of trial subjects are protected.”. And the definition of inspection is
given as “The act by a regulatory authority(ies) of conducting an official review of
documents, facilities, records, and any other resources that are deemed by the
authority(ies) to be related to the clinical trial and that may be located at the site of the
trial, at the sponsor’s and/or contract research organization’'s (CRO’s) facilities, or at
other establishments deemed appropriate by the regulatory authority(ies).” This project
IS to execute the GCP ingpection on 4 clinical research centers which received support
from the Department of Chinese Medicine and Pharmacy.

All 4 clinical research centers which received support from the Department of
Chinese Medicine and Pharmacy have been visited after consensus has been made by
all inspectors. There are 5 projects have been inspected. The result has been reviewed
and confirmed in confirmation meeting after all data collected.

The sequence of superiority of each research centers was determined in the
confirmation meeting. The result was submit to the Department of Chinese Medicine
and Pharmacy.

Keywords: GCRC, inspection, GCP
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BEZ pER RS K E B0 (7006)

g:l:%j._i?:]-—;l_\ :

1 #3-&( 0 B3 2% &g 3 HlicAgiE 10° CFU/g 2+ » 98%t & enid 4
gdﬂ 10° CFU/g 12 ™ = p 83% % = ek, 3_ ,;f—]ﬁ;t* 10°~10° CFU/g 1§ ] -

2. ¢ EmaA Ll ER ST LA%H SR Hideid 10° CFUg 14 ;2
E N ST 37%5H S 4 mﬁitigﬁ 1060FU/g M 2EN FHET 26%
# senid 4 Bz i 10° CFUIg 12 ¢ » 4 4 Fiicdz i 10° CFUIg 12+ ehp A vt
%%ﬁvm%ﬁpﬁﬁi4mtﬁo

3. ¢ FEBAEA LER ﬁw w4 NG 84%4f=’tr‘;m 10°~10° CFU/g e

B2 & )2 G 91%tk 5ch i 10°~10° CFU/g shi [ 5 2 & 1
#’:w CNENoF I 66%#?: gpm 10°~10° CFU/g mg,a@
4. Z g AN 2 A & 4 i d(percentile) 50" percentile %

1.7x103 CFU/g ; 95" percentile % 3.76x10° CFU/g -

Mk ¢ sl 2 Fk



Number: MOHW103-CMAP-M-113-000303

| nvestigation of the Total Aerobic
Microorganism in Chinese M edicinal
Preparation

LI, HONG-PING
ABM INTERNATIONAL LAB INC.

ABSTRACT

Aim:

Investigate the total aerobic microbial counts of 215 traditional Chinese medicine

preparations manufactured within 1 year, 54 traditional Chinese medicine preparations
manufactured within 2 years and 38 traditional Chinese medicine preparations
manufactured after 2 years.

M ethod:

Taiwan Herbal Pharmacopeia Total aerobic microbia count, total yeast and mould

count method (7006 )
Results & Discussion:

1.

Only 2 % sample exceed 10° CFU/g total aerobic microbial counts. For 98% of the
samples, total aerobic microbial counts are less than 10° CFU/g. For 83 % of the
samples, total aerobic microbial counts are between % 10°-10° CFU/g.

For traditional Chinese medicine preparations manufactured within 1 year, 1.4 %
exceed 10° CFU/g. For traditional Chinese medicine preparations manufactured
within 2 year, 3.7 % exceed 10° CFU/g. For traditional Chinese medicine
preparations manufactured after 2 years, 2.6 % exceed 10° CFU/qg.

For traditional Chinese medicine preparations manufactured within 1 year, 84 % of
the total aerobic microbial counts are between10®-10° CFU/g. For traditional
Chinese medicine preparations manufactured within 2 year, 91 % of the total
aerobic microbial counts are between10®-10° CFU/g. For traditional Chinese
medicine preparations manufactured after 2 years, 66 % of the total aerobic
microbial counts are between10°-10° CFU/qg.

For all of the samples ,50" percentile for total aerobic microbial counts arel.7x10°
CFU/g and 95" percentile are 3.76x10° CFU/g.

Keywords: Chinese medicine preparation, Total Aerobic Microorganism
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REEE 30 12 T (ppm)

R 3117 (ppm)
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X 0.5 2 (ppm) FAF Rk rar &
1

X
2
4 10 7 (PPM) 14 L s 4 deskd
fed dpd Fike | 1070 (cfulg) |F R R RS Rk
A{cE 2298 )RS R A
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AR A Eﬂ




F 2~ ¢ BHAEMAA AR RS RS FER
Bl % 5 % LA 8k EEPT | A | A2 Fk
6-1 14-0825-106-401 Mok F (R 2aer) P-101220 201212 1, <10
6-2 14-0825-106-401-2 Mok F (X 2aer) P-101220 201212 1, <10
13-1 14-1002-113-102 f B 1Y 040801 201708 F A <10
22-1 14-1103-122-120-2 ¥ i PO03-1404 | 20170716 14 A <10
31-1 14-1111-131-411 BEPPL(RFEF L) BM1-1001 20150804 1, | <10
31-2 14-1111-131-420-1 RS EE SR JC R S RN BF-1001 20150726 1, A <10
31-3 14-1111-131-420-2 WA IR R(F RS F) BF-1001 20150726 4, A <10
31-4 14-1111-131-406-2 R S A BM2-1001 20150823 1, A .0x10"
31-5 14-1103-131-106-1 WBEAREF L (RREF L) BM2-1301 20180923 1, 2.5x10"
22-2 14-1103-122-120-1 SR EE) P0O03-1401 20170113 14 3.0x10"
31-6 14-1111-131-406-1 R S A BM2-1001 20150823 1, A 3.8x10"
1-1 14-0808-101-101 SR N 4022 20170217 1, 4.0x10"
35-1 14-1103-135-101 S TN CW1604120 | 20170410 1, | 4.3x10"
35-2 14-1103-135-101-1 S N CW1604120 | 20170410 1, | 4.8x10"
31-7 14-1103-131-120-2 WA EE B (% Rz F) BF-1201 20170619 1, 4.9x10"
35-3 14-1103-135-106-1 2vhEF 1 CW5104070 | 20180917 4 | 5.2x10"
13-2 14-1002-113-103-2 devk &7 (% 4F1) 620401 201604 14 5.4x10"
8-1 14-0925-108-220-2 Wil fEE 4 (3RS F) TP033111 20150607 1, 6.0x10"
31-8 14-1103-131-120-1 BaiEs e (wdfzs g) BF-1201 20170619 1, A 7.3x10"
31-9 14-1103-131-106-2 WBEAREF L (RREF L) BM2-1301 20180923 1, | 8.9x10"




B 5 A5 s 2 P R | wal | ns EEK
24-1 14-1103-124-102 %4 - 4 (B R R BKO1A1 20171101 | + A 9.5x10"
13-3 14-1002-113-103 devk %74 (%071 620401 201604 1, 1.1x107
35-4 14-1103-135-117-1 P CWO0608050 | 20170417 | + 1.2x10°
6-3 14-0825-106-316-2 R P-120723 201507 1, ) 1.2x10°
35-5 14-1103-135-106 T CW5104070 | 20180917 | + 1.8x107
6-4 14-0825-106-305 R A (3R R S-121011 201510 o 2 0x10°
36-1 14-1103-136-102 BB 14082638 | 20170825 | 1 A 2 1x107
1-2 14-0808-101-106 T 4041 20170407 | + 2 2x107
6-5 14-0825-106-316 T P-120723 201507 1, ) 2 5x107
8-2 14-0925-108-220 S S EERNC S S TPO33111 | 20150607 | - 2 6x107
11-1 14-0930-111-111 e PP139403 | 20170701 | + A 2 6x10°
11-2 14-1103-111-106-1 ek EF 4 PP184401 2016018 | + A 2 8x10°
11-3 14-0930-111-106 T PP133403 | 20170821 | + A 3.1x107
8-3 14-0925-108-320-2 $dfad 4 (3 dfad g TPO33101 | 20140301 | 1 4 3.2x10°
4-1 14-0813-104-214 FE T4 (MRS E 1) S-140523 20151112 | 1 A 3.7x107
8-4 14-0925-108-320 S S EERNC S S TP0O33101 | 20140301 | + 4 3.8x107
35-6 14-1103-135-115 At T 4 CW2717010 | 20160508 | - 3.8x107
11-4 14-0930-111-120 Fadfad g PP129401 | 20170616 | + A 4.0x10°
35-7 14-1103-135-117 Fedp B E 4 CWO0608050 | 20170417 | + 4.1x10°
10-1 14-0930-110-102-2 A4 (SR 0g) 14108022 20100905 | + A 4.2x10°
30-1 14-1103-130-112-1 e EFL(E) BJL4A 20171014 | + 4.4x10°
10-2 14-0930-110-102 A4 (SR 0g) 14108022 20100905 | + A 4.5x10°
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Bl ¥ /& 5 S5 LA $5E wEw | M | A2 Ek
11-5 14-1103-111-106-3 FERP R 1 PP133403 20170821 1 Al 4.8x10°
10-3 14-0930-110-120 FdfRE L (FdESH) 14H05082 20190821 | 4 A 4.9x10°
30-2 14-1103-130-102-1 & f = CI10A 20160909 1 Al 5.0x10°
36-2 14-1103-136-112-1 FE L (R L) 14042437 20170424 4, | 5.2x107
11-6 14-0930-111-114 HHE R L (R F L) PP136401 20170309 1 Al 9.0x10°
31-10 14-1103-131-111-2 AP P 1 (kRFgFRL) BM1-1201 20170702 1 A 1.1x10°
36-3 14-1103-136-103 & 14041038 20170407 1 A 1.1x10°
12-1 14-0930-112-106-2 A vRP F 1 KLCO055 20170413 1 Al 1.3x10°
12-2 14-0930-112-106 FERP R 1 KLCO055 20170413 1 Al 1.3x10°

6-6 14-0825-106-305-2 ’”‘%5 BA(FEIGTR) S-121011 201510 Rl 1.4x10°
11-7 14-1103-111-103 & PP140401 20170209 1 Al 1.4x10°
35-8 14-1103-135-102-1 &R g CW2316090 20161212 1 Al 1.4x10°
32-1 14-1103-132-104-1 WOE P261401 20170211 1 Al 1.9x10°
35-9 14-1103-135-115-1 EEA N Cw2717010 20160508 1 Al 1.9x10°
2-1 14-0808-102-220 ¥ @fza 7 227201 201507 s Eecll 2.3x10°
36-4 14-1103-136-103-1 & 14041038 20170407 1 Al 2.3x10°
4-2 14-0813-104-215 RETH k&1 (B2 TF5 1) P-121112 20160128 4, A 2.7x10°
6-7 14-0825-106-211-2 PREFL(A» R 1) P-130123 201501 1 Al 2.7x10°
35-10 14-1103-135-114 ek R 1 CW1502100 20170505 1 Al 2.8x10°
17-1 14-0813-117-201 X IA SR BD1205 20151204 1 Al 3.1x10°
8-5 14-0925-108-120-2 TifEZ L (FdfERF) TP0331401 20180403 1 3.1x10°
4-3 14-0813-104-220 S e o S-130724 20160724 KA 3.1x10°




Bl ¥ /& 5 S5 LA $5E wEw | M | A2 Ek
12-3 14-0930-112-117 SR L (e T KLB225 20151223 4 A 3.2x10°
31-11 14-1103-131-101-1 WAL (R A L) 1-1301 20181021 1, | 3.2x10°

6-8 14-0825-106-211 PREL(RE»F L P-130123 201501 1, | 3.2x10°
36-5 14-1103-136-106-1 A vRE F 1 14060938 20170626 4 A 3.2x10°
11-8 14-1103-111-115 A T F PP189401 20160401 1, 3.3x10°
5-1 14-0812-105-102 ) R I) 140540201 | 20160204 1, | 3.4x10°
10-4 14-0930-110-106 TRREATL(GREF L) 14G07003 20190701 1, | 3.4x10°
12-4 14-0930-112-117-2 wERF L (TR R L) KLB225 20151223 1, | 3.5x10°
30-3 14-1103-130-107-1 FE TR SRR 4 BLO5A 20171205 4 3.5x10°
6-9 14-0825-106-116 ek 1) P-140514 201705 1, 3.7x10°
8-6 14-0925-108-120 TR fER L (wdfrEF) TP0331401 | 20180403 4, 3.7x10°
5-2 14-0812-105-106 2 vhEF 1 140450101 | 20160109 14 A 3.8x10°
32-2 14-1103-132-115-1 T (B TF L) P241401 20170520 1, 3.8x10°
24-2 14-1103-124-220 S S CAT140611 | 20160611 1, | 4.2x10°
11-9 14-0930-111-115 AT F 1 PP189401 20160401 1, | 4.3x10°
10-5 14-0930-110-106-2 TrRET LG REF L) 14G07003 20190701 1, 4.3x10°
35-11 14-1103-135-112-1 B0 CW2117030 | 20180718 14 A 4.3x10°
31-12 14-1111-131-401-1 WA R L (R A L) 1-0901 20140216 1, 4.3x10°
31-13 14-1103-131-101-2 WA R (R 2T 1-1301 20181021 1, 4.4x10°
6-10 14-0825-106-116-2 AT 4 P-140514 201705 1, A 4.4x10°
31-14 14-1103-131-111-1 HEPPL(RFFEL) BM1-1201 20170702 1, 4.5x10°
34-1 14-0813-134-421 B85 10 3 R R B (S R ) R10330 20130330 1 4.6x10°




Bl ¥ /& 5 S5 LA $5E wEw | M | A2 Ek
6-11 14-0825-106-111 PREFLRIF R L) P140106 201601 1 | 4.7x10°
23-1 14-1103-123-118-1 KA LR T To 203010 20171216 FOAH 4.8x10°
11-10 14-0930-111-110 WEE LR PP126401 20170213 Il 5.1x10°
11-11 14-1103-111-102 R - i PP156405 20170902 1 Al 5.1x10°
35-12 14-1103-135-114-1 ANFRE L CW1502100 20170505 1 Al 5.2x10°
6-12 14-0825-106-216-2 TR 1 P-130418 201604 1 Al 5.2x10°
36-6 14-1103-136-112 HELGRO2) 14042437 20170424 1 Al 5.3x10°
36-7 14-1103-136-106 FFRE R 1 14060938 20170626 1 Al 5.3x10°
6-13 14-0825-106-216 T 1 P-130418 201504 v | 5.3x10°
35-13 14-1103-135-102 HR - CW1916090 20161218 1 Al 5.5x10°
11-12 14-0930-111-102 &R i PP156404 20170617 1 Al 5.5x10°
35-14 14-1103-135-116-1 TR 1 CW0512180 20150924 1 Al 5.7x10°
8-7 14-0925-108-106 FFRE R 1 TP026131 20170305 1 A 5.8x10°
34-2 14-1103-134-120-2 TR L (F@dfELF) A20628 20170628 1 A 5.8x10°
6-14 14-0825-106-111-2 PREFLRIF R 1) P140106 201601 1 Al 5.9x10°
8-8 14-0925-108-306 FFRE R 1 TP026091 20131126 1 A 6.0x10°
11-13 14-0930-111-103 & PP140401 20170723 1 Al 6.0x10°
34-3 14-1103-134-120-1 F@faE L (T3S H) A20628 20170628 | 4 A 6.1x10°
8-9 14-0925-108-306-2 APRP R 1 TP026091 20131126 1 Al 6.4x10°
25-1 14-1103-125-218-1 TE L (RATF L) P30116 20160116 | +4 A 6.4x10°
35-15 14-1103-135-112 . A CW2117030 20180718 1 Al 6.5x10°
31-15 14-1111-131-401-2 BAREE L (R 2L 1-0901 20140216 4, 6.6x10°




B 5 A5 s X P R | wal | ns EEK
11-14 14-1103-111-105 o v g PP155401 | 20170120 | + A 6.6x10°
34-4 14-1103-134-116-1 s A1305281 | 20180528 | + A 6.7x10°
23-2 14-1103-123-118-2 sevk il d4T 203010 20171216 | %c# 7.0x10°
12-5 14-0930-112-114-2 B 1 (ke E 1) KLC036 20160314 | + A 7.0x10°
30-4 14-1103-130-110-1 BRBLObEEAH) CGO1A 20180701 | + 7.2x10°
11-15 14-1103-111-110 WiEE AR PP126401 | 20170213 | + 7.2x10°
12-6 14-1101-112-102 A4 (B R F) KLB161 20150026 | + A 7.6x10°

7-1 14-0925-107-321 R Ao ) 15101 - o] 7.7x10°
30-5 14-1103-130-101-1 S CC19A 20180319 | + A 7.8x10°
1-3 14-0808-101-108 A maf g 4 4012 20170113 | 1 A 8.0x10°
8-10 14-0925-108-106-2 T TPO26131 | 20170305 | + 4 8.1x10°
4-4 14-0813-104-210 BB (iEF 2 4 frR) S140722 | 20170220 | + A 8.3x10°
18-1 14-1006-118-203-2 R 4 (L) RJ1801BO1 | 20151016 | + 4 8.4x10°
8-11 14-0925-108-221-2 ey p,vt (% SR HC(5 A ) TPO61111 | 20151004 | + 8.4x10°
33-1 14-1103-133-104-4 A 016034 20160218 | + A 8.8x10°
31-16 | 14-1103-131-103-1 Bt & TV (%971 ) BS1-1401 | 20190603 | 1 A 8.9x10°
34-5 14-1103-134-116-2 R A1305281 | 20180528 | + A 8.9x10°
30-6 14-1103-130-120-1 Fdfad 4 CB11A 20180211 | 1 A 9.0x10°
11-16 14-0930-111-105 350 i E PP155401 | 20170120 | + A 9.1x10°
33-2 14-1103-133-104-3 A 016034 20160218 | + A 9.3x10°
12-7 14-0930-112-114 Bk 1 (kR E 1) KLC036 20160314 | + 9.3x10°
33-3 14-1103-133-107-1 FRht( P THEFRR L) 001103 20160508 | + A 9.3x10°

40




Bl ¥ /& 5 S5 s $5E P | Al | A2 EE
18-2 14-1006-118-203 FIFEE 4 (FF) RJI1801BO1 | 20151018 | +t I 9.4x10°
17-2 14-0813-117-312 B2 BC1206 20141205 | i A 9.9x10°
8-12 14-0925-108-203 %9 TP029101 20140503 | t A 1.0x10*
34-6 14-0813-134-402 fR = 4 A10413 20130413 | i A 1.0x10*
31-17 14-1103-131-103-2 Mt H AT (97 1) BS1-1401 20190603 | i A 1.0x10"
11-17 14-1103-111-104 teek ) 4 PP110401 20170831 | i A 1.1x10"
8-13 14-0925-108-221 ek 4, (J R HT(in 1)) TPO61111 20151004 | ¢ 1.1x10"
13-4 14-1002-113-202 E AL | 030802 201508 F A 1.2x10*
28-1 14-1103-128-104-1 i PP-11-301 20181124 | t A 1.2x10"
35-16 14-1103-135-116 AT 4, CWO0512180 | 20150924 | + 4 1.2x10"
16-1 14-0930-116-305 Fo 8k i g 115014 FH 1.4x10"
34-7 14-1103-134-104-2 i A1308261 20180826 | i A 1.4x10"
12-8 14-0930-112-111 A o KLCO073 2017013 1, A 1.4x10*
8-14 14-0925-108-203-2 %9 TP029101 20140503 | +t A 1.4x10"
24-3 14-1103-124-301 SSER N CAT130812 | 20150812 | + I 1.4x10"
12-9 14-0930-112-111-2 A ol KLCO073 20170513 | t A 1.4x10*
17-3 14-0813-117-102 fR = 4 BE0619 20160618 | i A 1.5x10°*
34-8 14-1103-134-104-1 i A1308261 20180826 | t A 1.5x10"
18-3 14-1006-118-111 L (kFHEEL) QCO0501B16 | 20170305 | + A 1.5x10*

2-2 14-1001-102-104 i 104401 201809 1, A 1.5x10°*
12-10 14-1101-112-108 AL KLB111 20150625 | t A 1.6x10*
33-4 14-1103-133-107-2 AR1(F? TErRFR L) 001104 20160722 | t 1.6x10*
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Bl ¥ /& 5 S5 LA $5E wEw | M | A2 Ek
9-1 14-0929-109-117-2 a8 IR N 143231 20170331 1 Al 1.7x10"
184 14-1006-118-111-2 FRL(RIFRL) QCO0501B16 20170305 ol 1.7x10*

11-18 14-0930-111-118 ferk il i 1 PP146402 20170706 Il 1.8x10"
11-19 14-0930-111-117 g F o1 PP134401 20170818 Il 1.8x10"
9-2 14-0929-109-104-2 W 1413131 20170312 1 1.8x10"
11-20 14-1103-111-117 R R 1 PP134401 20170818 Il 2.0x10"
2-3 14-1001-102-203 & 108201 201610 1 A 2.0x10"
4-5 14-0813-104-113 PSS o P-140220 20170523 FOH 2.1x10"
33-5 14-1103-133-107-4 Fho(?THEYRR L) 001105 20160915 1 A 2.2x10"
2-4 14-1001-102-104-2 W 104401 201809 1 Al 2.2x10"
30-7 14-1103-130-105-1 TR T BKO8A 20171108 1 Al 2.3x10"
1-4 14-0808-101-115 EE R A ) 4051 20170507 1 Al 2.9x10"
26-1 14-1103-126-101-1 X AR PO07-1406 20170718 1 Al 2.9x10"
32-3 14-1103-132-107-1 H* R (Y THH*RR L P401202 20151218 1 Al 3.4x10"
25-2 14-1103-125-116-1 A 1 P40117 20170117 1 Al 3.4x10"
9-3 14-0929-109-104 W 1413131 20170312 1 3.5x10"
9-4 14-0929-109-117 a8 AP N 143231 20170331 v A 3.6x10"
9-5 14-0929-109-115-2 VEER A ) 2129121 20161028 1 Al 3.6x10"
4-6 14-0813-104-218 ¥ B A (A 3544 R) S-140425 20160923 H A 3.7x10"
1-5 14-0808-101-105 LTk =Lt 4061 20170603 1 Al 3.7x10"
9-6 14-0929-109-115 EE R A ) 2129121 20161028 1 Al 3.7x10"
8-15 14-0925-108-101 f% (R T4 w2) TP046131 20170923 1 Al 3.8x10*




B 5 A5 s 2 P R | wal | ns EEK
33-6 14-1103-133-107-3 FRht( P THErFR ) 001105 20160915 | + A 4.1x10°
14-2 14-1002-114-106-2 kB F A4 PB17-1301 | 20161220 | 1 4 4.1x10°
34-9 14-0813-134-310 o 0% F %R 1 (B2 4 F) A10607 20160607 | + 4.2x10°*
9-7 14-0929-109-106-2 kB F A4 1406131 20170305 | + A 4.4x10°
11-21 14-0930-111-101 R PP160402 | 20170828 | + A 4.4x10°
8-16 14-0925-108-201-2 L IICER D TPO46101 | 20140916 | 1 A 4.4x10°
8-17 14-0925-108-121 k4 (% R AT (0 A ) TPO611401 | 20180317 | + 4l 4.5x10°
13-5 14-1002-113-118 W %4 (4o vk i 35 47) 740301 201603 EoH| 4.5x10°
14-1 14-1002-114-106 kB F 4 PB17-1301 | 20161220 | + A 4.5x10*
8-18 14-0925-108-103 %974 TP0291401 | 20180110 | + A 4.6x10°
34-10 14-0813-134-510 o 0% %R 1 (B2 4 F) A90805 20140805 | + 4.6x10°
8-19 14-0925-108-101-2 LIICEE I TPO46131 | 20170923 | 1 4 4.7x10°
8-20 14-0925-108-103-2 %974 TP0291401 | 20180110 | + A 4.9x10°
4-7 14-0813-104-207 IR P-130717 | 20160717 | + 4 5.0x10"
32-4 14-1103-132-112-1 sevkiB b 4 (B4 P081302 20161029 | + A 5.0x10"
35-17 14-1103-135-105 L) CWO0616080 | 20170312 | + 5.0x10"
35-18 | 14-1103-135-105-1 o vE I CWO0616080 | 20170312 | + A 5.0x10"
9-8 14-0929-109-108-2 A 1427131 20170326 | + A 5.1x10"
30-8 14-1103-130-109-1 Sevk SO R(B L 4eeR) CC24A 20180324 | % 5.1x10°
2-5 14-1001-102-203-2 %91 108201 201610 1, A 5.1x10°
9-9 14-0929-109-106 T 1406131 20170305 | + A 5.2x10"
23-3 14-1103-123-103-2 %91 102050 20180120 | + 5.2x10°
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B 5 A5 s X P R | wal | ns EEK
30-9 14-1103-130-116-1 F i (FAT ) BEO2A 20170502 | + A 5.3x10"
9-10 14-0929-109-114-2 Bk 1 (kR E 1) 2217121 20161116 | 1 A 5.3x10"
4-8 14-0813-104-102 &AL - P-131216 | 20161216 | + 4l 5.5x10"
8-21 14-0925-108-321 450k 4 (BB ACGe L)) TPO61101 | 20140317 | + A 5.5x10"
6-15 14-0825-106-205 R R AT (I lfavmﬁ) S-130916 201609 2o 5.5x10"
11-22 14-1103-111-101 % 3 PP160402 | 20170828 | + A 5.5x10"
12-11 | 14-0930-112-104-2 sesk i A4 GF & 1) KLC086 20170602 | + A 5.6x10"
10-6 14-0930-110-121 9wk 4, (4 LEH £7) 14108060 20100017 | + 5.6x10"
17-4 14-0813-117-305 ok g BC1102 20141111 | 4 A 5.6x10"
4-9 14-0813-104-119 3 B4R (E S B F 40 P-130923 20161108 | #cA| 5.7x10°
11-23 14-1103-111-107 IR ) PP107401 | 20170113 | + 5.7x10°
12-12 14-0930-112-104 sesk i A4 GF R 1) KLC086 20170602 | + A 5.7x10°
9-11 14-0929-109-108 ER) 1427131 20170326 | + A 5.8x10"
9-12 14-0929-109-114 Bk 1 (kR E 1) 2217121 20161116 | 1 A 5.8x10"
30-10 | 14-1103-130-121-1 Wk 4 A 4 (2 SR 50 G0 At ) BG17A 20170717 | + A 5.8x10"
23-4 14-1103-123-103-1 %974 102050 20180120 | + A 5.9x10"
30-11 | 14-1103-130-104-1 A BE15A 20170510 | + 6.0x10"
8-22 14-0925-108-209 Serk 0 4 (BL) TP048101 | 20140120 | + 4 6.2x10°
6-16 14-0825-106-205-2 R R sz(‘”“”* iGFiE) S-130916 201609 2o 6.3x10"
33-7 14-1130-133-104-1 A 016033 20151030 | + A 6.6x10"
8-23 14-0925-108-205-2 EES NG V) TPO67101 | 20140901 | + 4 6.7x10"
33-8 14-1103-133-104-2 4 016033 20151030 | + 7.1x10"




B 5 A5 s 2 P R | wal | ns EEK
8-24 14-0925-108-121-2 k4 (J B 400 A 1)) TP0611401 | 20180317 | 1 A 7.2x10°
12-13 14-1101-112-121 & IR (3 LR 4¢) KLB228 20161230 | #cA| 7.4x10°
8-25 14-0925-108-205 WG 4 (3T PR TPO67101 | 20140901 | + 7.4x10°
13-6 14-1002-113-118-2 Wb E(Bor % 47) 740301 201603 £ 8.0x10"
2-6 14-1001-102-204 W 104301 201710 1, A 8.5x10"
8-26 14-0925-108-321-2 ek 4 (3 R ACGo b)) TPO61101 | 20140317 | + 4l 8.9x10"*
19-1 14-1006-119-203 &R (%971 SI1101A09 | 20140011 | + 9.2x10°*
19-2 14-1006-119-203-2 &R (%971 SI1101A09 | 20140011 | + 9.2x10°*
18-5 14-1006-118-207-2 BRERL( P THEYRR L) RH2301B33 | 20150823 | + 4 9.3x10"
2-7 14-1001-102-218 sevk il 47 217301 201601 £ 9.3x10"
8-27 14-0925-108-109-2 berk i E 4 (B0L) TP048121 | 20160831 | + 4l 9.9x10"
24-4 14-1103-124-309 Boiic(®o L) CAT131001 | 20151001 | #¢4l 1.0x10°
11-24 14-1103-111-112 B2 PP161402 | 20170630 | 1 A 1.0x10°
7-2 14-0925-107-210 WiEE 4 E 23301 1, ) 1.1x10°
33-9 14-1103-133-116-1 w4 008023 20150620 | 4 A 1.1x10°
18-6 14-1006-118-102-2 &L= i QI1001B35 | 20170910 | + 1.1x10°
11-25 14-0930-111-112 B2 (FT1) PP161402 | 20140630 | + 1.1x10°
15-4 14-0930-115-303 % 374 30505 20140505 | 4 A 1.1x10°
18-7 14-1006-118-102 f L= i QI1001B35 | 20170910 | + A 1.1x10°
2-8 14-1001-102-204-2 A 104301 201710 1, A 1.1x10°
21-3 14-1103-121-109-3 B AL) Y05C077 20180502 | A 1.1x10°
20-2 14-1103-120-209-2 Boic(®oL) L2209 1041125 | #c#| 1.1x10°
8-28 14-0925-108-209-2 berk i E 4 (B0L) TP048101 | 20140120 | + 4l 1.2x10°
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Bl ¥ /& 5 S5 LA $5E wadr | A | A2 FE
162 | 14-0930-116-519 EA LA 90511 s | 1.2x10°
829 | 14-0925-108-109 Seek 0 4 (BT TPO48121 | 20160831 | 14 | 1.2x10°
913 | 14-0929-109-113-2 £F 0 F 4 1620131 | 20170519 | #c#l | 1.2x10°
11-26 | 14-0930-111-118 serx i 4 BPE04402 | 20170826 | #c# |  1.2x10°
1127 | 14-0930-111-118-2 serx i 4 BP604402 | 20170826 | #c# | 1.3x10°
3310 | 14-1103-133-116-2 BTt 4 008026 | 20161105 | 4 | 1.3x10°
29 | 14-1001-102-118-2 seekd 4t 217401 201601 | #c#l | 1.3x10°
9-14 | 14-0929-109-113 5506 4 1620131 | 20170519 | #c&l | 1.3x10°
188 | 14-1006-118-207 BRAL( P T4 r AR L) | RH2301B33 | 2015023 | 14 | 1.4x10°
2-10 14-1001-102-118 Seek W 3H 4L 217401 201707 KA 1.4x10°
830 | 14-0925-108-301 TTNCEE 2OES TPO46091 | 20130901 | 14 | 1.4x10°
410 | 14-0813-104-222 ST R P T E R S130308 | 20160308 | #cA | 1.5x10°
151 | 14-0930-115-103 %5 32008 20170820 | i Al | 1.5x10°
24-5 | 14-1103-124-209-2 FofeAc(® L) CAT140513 | 20160513 | #c#l |  1.5x10°
4-11 14-0813-104-109 B P-130717 20170722 HTA| 1.5x10°
9-15 | 14-0929-109-103 % 1604131 | 20170503 | i &l | 1.6x10°
831 | 14-0925-108-301-2 GG (R A e) TPO46091 | 20130901 | i 4 | 1.6x10°
211 | 14-1001-102-218-2 serx il 4 217301 201707 | #c#l | 1.6x10°
24-6 | 14-1103-124-209-1 FofeAc(® L) CAT140513 | 20160513 | #c#l | 1.7x10°
137 | 14-1002-113-101 CEZ R (R 2 A 630505 201505 | 14 | 1.7x10°
20-1 14-1103-120-209-1 Beiic(®eit) L2209 1041125 | %A 1.7x10°
13-8 | 14-1002-113-101-2 CEZ gt (R 2Atl) 630505 201505 | i# | 1.7x10°
832 | 14-0925-108-201 TTNCEE 2E TPO46101 | 20140916 | i 4 | 1.7x10°
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Bl ¥ /& 5 S5 s $5E wEw | M | A2 Ek
29-1 14-1103-129-112 B0 CD2091 20160507 1, 1.8x10°
34-11 14-1103-134-101-2 3R BL(R ML) A10428 20160428 4, | 1.8x10°
2-12 14-1001-102-103 % 1, 108401 201809 1, | 1.8x10°
34-12 14-1103-134-101-1 T3FeRL(RIMH L) A10428 20160428 | 1 | 1.9x10°
34-13 14-0813-134-412 3541 (B A00426 20150426 4 1.9x10°
4-12 14-0813-104-203 % 174 P-130523 20160523 4, 1.9x10°
4-13 14-0813-104-221 — R Wk R g (S LR 4T C-140625 20170625 | 1 | 1.9x10°
8-33 14-0925-108-105-2 -4 (VR TP067131 20170614 | 1 | 2.0x10°

1-6 14-0808-101-112 e 1 (R L) 4031 20170310 | + 2.0x10°
15-3 14-0930-115-209 B 1 21508 20160815 | #¢H| 2.0x10°
2-13 14-1001-102-121 it (3 B 4%) 115201 201701 4 2.1x10°
4-14 14-0813-104-116 T AAE B ek 4 (3R 4) P-130128 20170718 4, 2.1x10°
21-4 14-1103-121-109-4 Boiic(Bit) YO07B074 20180722 | #¢H| 2.1x10°
9-16 14-0929-109-122 ETE RS 1713131 20170612 | #¢#| 2.1x10°
15-2 14-0930-115-109 Bt 31006 20170610 | ¢ 2.2x10°
15-5 14-0930-115-309 Bt 12910 20151029 | #¢H| 2.2x10°
21-1 14-1103-121-109-1 FoA(®AiL) YO07A062 20180721 | #¢H 2.2x10°
2-14 14-1001-102-106-2 2R HF 4 122301 201711 4, | 2.3x10°
27-1 14-1103-127-109-1 BHi(Bit) 02KCP16A | 20171112 | #¢# 2.3x10°
21-2 14-1103-121-109-2 Boi(Bit) YO07A062 20180721 | #¢| 2.5x10°
4-15 14-0813-104-118 sevk i 4T P-140718 20170425 | #¢H| 2.7x10°
2-15 14-1001-102-121-2 VS NE RS89 115201 201701 4 2.7x10°
2-16 14-1001-102-106 2R H F 4 122301 201711 4, | 2.7x10°

47




Bl % b 5 S LA B RS TR w4 Ek

7-3 14-0925-107-109 B 30301 2.7x10°
9-17 14-0929-109-122-2 ETE AT 1713131 20170612 2.7x10°
2-17 14-1001-102-201-2 X AR 113301 201707 3.3x10°
8-34 14-0925-108-105 FE-§ o1 (REREIHE) TP067131 20170614 3.7x10°
835 | 14-0925-108-303-2 %91 TPO29091 | 20130420 3.7x10°
2-18 14-1001-102-201 X 2 AR 113301 201707 3.8x10°
2-19 14-1001-102-103-2 & 108401 201809 4.0x10°
25-3 14-1103-125-103-1 & P40513 20170513 4.7x10°
8-36 14-0925-108-303 %971 TPO29091 | 20130420 4.8x10°
9-18 14-0929-109-119-2 RS T 1832121 20150731 5.1x10°
30-12 14-1103-130-103-1 Serk & CE13A 20180513 6.2x10°
2-20 14-1001-102-101 g A L (R AT L) 111301 201703 6.5x10°
2-21 14-1001-102-101-2 XA L (R A ) 111301 201703 7.6x10°
9-19 14-0929-109-119 AT 1832121 20150731 8.9x10°
22-3 14-1103-122-103-2 & P0O04-1404 20170717 1.3x10°
22-4 14-1103-122-103-1 & P004-1403 20170512 1.3x10°
4-16 14-0813-104-212 g1 GBE2) P-130218 20170220 3.0x10°

5-3 14-0812-105-203 & 130170701 20150710 6.7x10°

7-4 14-0925-107-103 % 32401 6.9x10°
16-3 14-0930-116-404 WOE 100505 1.5x10’
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%300 F Al Rl HEA LT L RES

LU o £l s o FEp | WA | Al FE
22-3 14-1103-122-103-2 % 14 PO04-1404 | 20170717 14 1.3x10°
22-4 14-1103-122-103-1 % 14 P0O04-1403 20170512 14 1.3x10°
4-16 14-0813-104-212 7 (B 2) P-130218 20170220 1, | 3.0x10°
5-3 14-0812-105-203 % 14 130170701 | 20150710 1, 6.7x10°
7-4 14-0925-107-103 % ¥ 32401 4 6.9x10°
16-3 14-0930-116-404 iR 4 100505 4, 1.5x10’

FA4~7 BRRYUBME SR FED DL RS E R E B R
@4 FH (CFU/

ik e 10% 12 10% 12} 10°% 12 Tg : 10* Sl 10° 12 ¢+ 108 12} -
1#p 13 19 63 70 47 3 215
2 & p 1 2 14 19 16 2 54
2 & 7 5 8 8 9 1 38
& (%) 21 26 85 97 72 6 307

T A (%) 6.8 8.5 27.7 31.6 235 2.0 100

T A B2 (%) 6.8 15.3 43.0 74.6 98.0 100.0
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+
1~

5. ¢ F @RI R FEA L RIS E T A (%) E s

@2 F#ic (CFU/g)

v :& 5N
s 10° 11 10% 12 ¢ 10% 12 ¢ 10% 12 ¢ 10° 12 ¢ 10°% 12 ¢
1Ep 8.8 29.3 32.6 21.9 1.4
2 E P 3.7 25.9 35.2 29.6 3.7
2 & 13.2 21.1 21.1 23.7 2.6
54 5 8.5 27.7 31.6 235 2.0
6~ ¢ FHAWUH ML G HEH & F A ik(percentile)
B 4~ = #k(percentile)
5 10 25 50 75 90 95
B2 Fk 50 260 3800 17000 100000 210000 376000
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2735 %0 FEQAURE 5T A P sk mt

3 WE A P (CFU/Q)

i e 102 10+ 103w 100w 10° b 10°0u
101 6 1 1 1 2 1 -
102 21 - - 1 6 14 -
104 16 - 1 3 5 6 1
105 3 - - 2 - - 1
106 16 2 3 9 2 -
107 4 - 1 - 2 1
108 36 1 3 7 16 9
109 19 - - - 12 7 -
110 6 - 3 2 1 - -
111 27 - 6 10 7 4 -
112 13 - - 7 6 - -
113 8 2 1 - 3 2 -
114 2 - - - 2 - -
115 5 - - - - 5 -
116 3 - - - 1 1 1
117 4 - - 2 2 - -
118 8 - - 2 3 3 -
119 2 - - - 2 - -
120 2 - - - - 2 -
121 4 - - - - 4 -
122 4 2 - - - - 2
123 4 - 2 2 - -
124 6 1 - 1 1 3 -
125 3 - - 1 1 1 -
126 1 - - - 1 - -
127 1 - - - - 1 -
128 1 - - - 1 -
129 1 - - - - 1 -
130 12 - 2 4 5 1 -
131 17 9 - 7 1 -
132 4 - - 2 2 - -
133 10 - - 3 5 2 -
134 13 - - 5 5 3 -
135 18 3 4 8 3 - -
5 - - -
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% 822487 b YA F A RS A

5§ Ppcd $ ik (CFU/g)

vAE KE &S
AR E 10° 2T 10°m 100w 100 100 10°m

SRR 29 5 6 7 11
&A= 18 2 4 6 4 2
%074 34 1 1 7 11 10
4 19 3 14 1 1
o E 16 1 3 10 2
N ) 27 5 5 11 4 2
e f AR g 2 7 1
S GE) 4 1 3
Bofit 20 3 17
WEE L F 7 2 1
LA A A 12 1 4
B4 13 1 5 1
I 1 2
NS 8 2 4 2
A TF 4 10 1 6 3
AT 15 2 7 3 3
i EA 8 2 2 4
sk i 4 13 2 5 6
AT 4 1 3
SN e 20 7 5 8
FE B 47 14 8
TR AT 3
L2 (i 307 21 26 85 97 72 6
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29 7 kY FHAMAAET BAL P AESET

45 2L
WU E

W § it 4 54 (CFU/g)

e o 107~ 107w+ 10%m 1 10%m 1 10°m 1 100
1, A 256 20 25 78 85 42 6
FOH 47 1 6 11 29 0
Ly X 2 1 1 0
W 2 0 0 0
£ 3+ 307 21 26 85 97 72 6
210~ ¢ G LA B A B dr F P d P B % 1 st
W E A $ e (CRU/

e o 10° 2+ 10° 14 j k103 IV i“(u + 32)5 b 10%0u
2012 2 2
2013 8 3 1 4
2014 21 2 3 12 4
2015 45 6 13 9 11 1
2016 60 1 4 19 25 11
2017 122 9 11 32 35 32 3
2018 34 3 11 12 7
2019 8 3 2

FE S & 7 1 3 2
o 307 21 26 85 97 72 6

*E A 2 AR SR KRS
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- D FREE R
1-1 14-0808-101-101 = 3 4.~ =2 4.0x10!

1-2 14-0808-101-105  +¢ *&;g"+F 3.7x10*

1-3 14-0808-101-106 = vk ¥ 1 2.2x10°

1-4 14-0808-101-108  # 54T o 1 8.0x10°

1-5 14-0808-101-112  # % 1 (:B > =) 2.0x10°




1-6 14-0808-101-115  ## % 4 ¢ 2.9x10°

2-1 14-1001-102-101-1 =% "% 4 1 (2 24 2)  6.5x10°

2-2 14-1001-102-101-2 =% "5 %4 1 (% 3 4F < 2)7.6x10°

2-3 14-1001-102-103-1 # "+ 1.8x10°

2-4 14-1001-102-103-2 % 3+ 4.0x10°
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2-5 14-1001-102-104-1 3§ & 4 1.5x10*

2-6 14-1001-102-104-2 i % 2.2x10°*
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