F1-1 WEEER LA 10 & B I o AT & & B E O X))
(%5 13 [E157)

L AT H i it 25 7 B

BAIRINA (R EfE) () ZefE () (F)
(e 367, 932 368, 000 23, 920
WHHE R T U T A 141, 422 200 —
Hafe 136, 081 136, 000 —
HefpT > 7 133, 867 133, 867 107, 094
/N 3wl VRV 133,214 75, 000 —
L—ZWVE I RY T A 106, 883 106, 883 85, 506
firc P 60, 065 60, 000 —
D—Y L Rh—L 52, 958 48,993 33, 315
K BF 49,616 50, 000 40, 000
U UBRBEGT T 47, 838 47,838 38, 270

F1-2 H8H (A2 FEE) HARN RLER - A SN O E E

(CH 8L

. —AN¥%7zh

- (mg/ AN/ B)
0200 |L—7Jt/—*A 0 1,276 1,276 1,021 0.02
[ 0740 | Bt 52,000 5,805 57,805 46,244 1.01
[ 0790 |D—%im—x 0| 1,416,366/ 1,416,366 1,133,093 24.64
[ 1060 |a—Z AT A bT R 2 T—PEATET 79,615 7,116 86,731 69,385 1.51
[ 1640 | =FETHHY 99,684 223,942 323,626 258,901 5.63
[ 1650 |=xFEeTK 0 54,400 54,400 43,520 0.95
[ 1830 |pv~TFo 0 470 470 376 0.01
[ 3320 |SHo it 0 7,198 7,198 5,758 0.13
[ 3380 |[L—F2/—= 0 64 64 51 0.001
[ 3440 |[D—UR—2 0 82,000 82,000 65,600 1.43
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#£1-3 RIRBFEIOMFEHERMN B EL O AR
i B
f5 i & A (%)
[kg] PHEEEE (%)
HAR KIEH PRI EeiEa D QI IV S alES|
18 0 13 13 25 17
X=0. 1 6.59 0.00 4,09 4,74 12. 38 7.94
6. 59 0. 00 4,09 4,74 12. 38 7.94
23 21 12 30 36 18
0. 1<Xx<1 8.42 7.00 3.77 10. 95 17. 82 8. 41
15. 02 7. 00 7.86 15. 69 30. 20 16. 36
39 23 21 25 26 25
1<XZ10 14. 29 7.67 6. 60 9.12 12. 87 11.68
29. 30 14. 67 14. 47 24. 82 43. 07 28. 04
68 61 52 64 40 43
10<X=100 24. 91 20. 33 16. 35 23. 36 19. 80 20. 09
54. 21 35. 00 30. 82 48. 18 62. 87 48.13
61 72 87 58 44 28
100<
292.34 24. 00 27.36 21. 17 21.78 13. 08
X=1, 000
76. 56 59. 00 58. 18 69. 341 84. 65 61.21
41 69 85 52 22 47
1, 000<
15. 02 23.00 26.73 18.98 10. 89 21. 96
X=10, 000
91.58 82. 00 84.91 88. 32 95. 54 83.18
20 35 35 28 8 32
10, 000 <
7.33 11. 67 11.01 10. 22 3. 96 14. 95
X=100, 000
98. 90 93. 67 95. 91 98. 54| 99. 50 98. 13
3 19 13 4 1 4
100, 000<X 1. 10 6.33 4,09 1. 46 0. 50 1.87
100. 00! 100. 00! 100. 00 100. 00 100. 00! 100. 00
i B At 273 300 318 274 202 214
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#1-4 BFEHLEHOHEEEBIERS N BELNEAE
=k
HEE IR 5 (%)
[ug/N/H] AR A )
ER:N KIE] RN | HEEK | AT | E
349 130 346 305 287 284
X=0.1 24.42 | 12.97 | 28.69 25.10 29.53 24.74
24.42 | 12.97 | 28.69 25.10 29.53 24.74
296 146 201 226 181 223
0.1<X=1 20.71 | 14.57 | 16.67 18.60 18.62 19.43
45.14 | 27.54 | 45.36 | 43.70 48.15 44.16
343 251 250 247 189 271
1<X=10 24.00 | 25.05 | 20.73 20.33 19.44 23.61
69.14 | 52.59 | 66.09 64.03 67.59 67.77
259 219 211 218 171 218
10<X=100 18.12 | 21.86 | 17.50 17.94 17.59 18.99
87.26 | 74.45 | 83.58 81.98 85.19 86.76
123 152 121 147 99 109
100<X=1,000 8.61 15.17 | 10.03 12.10 10.19 9.49
95.87 | 89.62 | 93.62 94.07 95.37 96.25
53 81 67 58 38 37
1,000< X 10,000 3.71 8.08 5.56 4.77 3.91 3.22
99.58 | 97.70 | 99.17 98.85 99.28 99.48
6 18 9 12 6 5
10,000 < X =100,000 0.42 1.80 0.75 0.99 0.62 0.44
100.00 | 99.50 | 99.92 99.84 99.90 99.91
0 5 1 2 1 1
100,000 < X =1,000,000 0.00 0.50 0.08 0.16 0.10 0.09
100.00 | 100.00 | 100.00 | 100.00 100.00 | 100.00
on B G FE 1,429 1,002 1,206 1,215 972 1,148
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IS

0 5 10 15 20 25 30

Retention time (min)

8

B 2-1. BRERAEER (20 yg/mL) D GC/MS Y AT FTS L

Y= ANFYSOLY, 2y —FDEZVNY, 3=/ FIU Y,

Y—=ThSU b, 5:06=TFTh3SUb>, 6:v—2oTh3U Y,

06— UThSYU by, 8: vy—KTHSH LY, 9:6—FTH3U
IS: NEZEEYE Yy —~T239 Y

RN
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1) r=AFXHYS5 b
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57
|
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m/z

| | 114

3) yr—/F 355y
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W7, ) 100114128

50 100 150 200
m/z

5) 6—THIU LY
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||| ||| e il
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B 2-2. BIRHMREBHDIRAARY ML

2) yr—F04E8309ry

85
57 100 124
I" L } ' |
50 100 150 200
m/z
4) vr—THh3U >
85
55
128
| ."l e ullh "“IJOQ . (- ] |
50 100 150 200
m/z
6) Y—IOVThIV Y
85
128
o ad J00 ] |
50 100 150 200
m/z
8) r—FTHZV Y
85
5 128
|"5 ol 11 .I||IIOO. . L. ! |
50 100 150 200

m/z
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= 2-1. MEPgEmis L= 7 7 b RmEm&E
; - J ECF AFHE
#| RE% CAS No = HER DI (mg/KefhE)
1yr—~%455 kY 695-06-7 54 FUE Oioj/\ acceptable
o]
2lr—#42455 v 104-50-7 SH R Oﬂ\/\ acceptable
3ly—sF55 104-61-0 BRIEE OW 0-1.25
0.
4ly—Fh3o Y 706-14-9 54 hUsE oﬂ\/\/\ acceptable
oL 0
5|6 —Fh59 by 705-86-2 S5 bV U/\/\/ acceptable
6|lyr—rTFHSH rY 104-67-6 BRI E oW 0-1.25
" 0. 0.
16— Fh39 b 710-04-3 549 b U\/\/\ acceptable
O
8lr—KFHSH kY 148051 S kU OW acceptable
9([6—FTHZU kY 713-95-1 29 L8 acceptable
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£2-2. Ty bRy FREBIZET S5 7 L REBHOFMEYRGER

EURE (%)
4

18 28 3 5% [§:3 T8

No. feaha AR A uE DOECSE RTECRR ammem DRECETH s

mean*! SD mean SD mean SD mean SD mean SD mean SD mean SD
1 y=~%435+r> 1020+ 2.7 107.6 = 85 101.2+ 0.2 97.9 = 40 984 = 81 1142+ 4.4 1055=* 6.0
2 y=F0839 b2 99.4 + 1.8 1055+ 7.5 101.6 = 0.6 97.8 = 3.8 98.1 + 59 103.7x 146 98.0 = 5.2
3 yr—/F30+ry 98.8 = 1.9 101.9*+ 6.3 97.4 * 0.6 99.2 = 3.7 985 * 52 1048 13.7 107.8 = 4.8
4 y=FTh3U b 98.7 = 2.3 100.3 = 4.9 1044+ 0.9 945 = 7.6 955 =+ 41 103.9 = 11.8 109.7 = 3.9
5 §—Th3U+y 117.8 £ 2.3 1204 = 4.4 1142+ 2.1 116.3 = 9.5 1199+ 47 86.2 = 7.5 139.8 = 4.2
6 y—orTHh3Y by 987 + 2.3 1037+ 40 101.1 %+ 0.8 942 + 6.7 97.2 = 3.7 108.6 = 10.4 113.1 = 3.3
17 8= THhI3H LY 1199+ 59 119.9+ 2.3 1128+ 2.0 116.3 £ 8.3 119.2 + 3.8 109.3 + 15.8 131.8 = 3.8
8 y—KFH34Hb> 1006 = 3.8 101.2+ 2.4 103.4+ 1.3 987 = 58 1000+ 2.6 119.5+ 81 1155+ 3.3
9 §—FFTHh3Y b+ 161.2+ 6.8 1185+ 7.3 116.9 £ 6.5 1243+ 59 129.4 + 3.4 123.3 = 4.7 147.1 = 6.0

*1 The analyses were replicated five times

47



%£2-3. =4y bRy FREDDSH FUORBHEEE

20/ At BAGT : pg/g

B
No taewms 18 28 K2 A% 5% 67 T
HRIE 740 B iR MR ammeoam PREORT RXE-ER

T r=x~x935 by ND ND ND ND ND ND ND
2 y=F04839 by ND ND ND ND ND ND ND
3 y—=/F30 kY ND ND ND ND ND ND ND
4 y—=ThI39 Y ND ND ND ND ND ND ND
5 §—ThIV Y ND ND ND ND Tr(1.3) 14 ND
6 r—9VThAZI Y ND ND ND ND ND 6 ND
1 6—9VFhI9 by ND ND ND ND Tr(1.9) 14 ND
8 y—FKTAZV Y ND ND ND ND Tr(2.4) 1 ND
9 §—FKFTHhZU Y ND 14 ND ND 4 17 ND

ND : EEFRF (132 pg/e,  2-7% 4 ug/e) R (n=3)
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K24 Ty bRy FAKIZE ST FUORBHOME—BERE

20t BfE:mg/AN/B
Bmi
- BERE

No. tama 18 28 K2 4% 5% 65F TE

. WL - T ANE - ® s o  DWE-EF  RRE-BR

B R B A A £ - HES ﬁ’_gm wissE - 78 = Pl
1T yr=~®939 b+ 0 0 0 0 0 0 0 0
2 y=F94830 Y 0 0 0 0 0 0 0 0
3 vyr=/*r30 kv 0 0 0 0 0 0 0 0
4 y—THhH3U Y 0 0 0 0 0 0 0 0
5 §—THh3U Y 0 0 0 0 0 0.4 0 0.4
6 vy—ovThIU LY 0 0 0 0 0 0.2 0 0.2
1T 6=V Th3U b 0 0 0 0 0 0.4 0 0.4
8 y—FTHIV LY 0 0 0 0 0 0.3 0 0.3
9 §—FTHSV LY 0 1.7 0 0 0.2 0.5 0 2.4

* BIEDHER. ERAERBARBENHZEFO & L1,
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R 25 Ty rNRyy FARICKLHEE—HENELHFEF—BERE
(ADI) (> L8

—AN&ERYD
No. t&m4 —BERE" ADI HA—BIEREY AL
(mg/AN/B) (mg/kgtkE/H) (mg/ A/B) (%)

1T y—=~FH939 by 0 acceptable

2 y—=F0E239 kY 0 acceptable

3 ry=/F30 kY 0 0-1.25 73 0
4 y—Th3o+Y 0 acceptable

5 §—=FTHSU Y 0.4 acceptable

6 Y=o ThHIYILY 0.2 0-1.25 73 0.3
17 6—9VTh30 by 0.4 acceptable

8 y—FTHSU LY 0.3 acceptable

9 §—FTHhIV LY 2.4 acceptable

1 BIEDHER. FENEERFARBNIZAIFO L L,

*2 ADID ER x58.6 (20 LLEDFEHERE, ke)

*3 ®ADILE (%) =— A&V DHE—BHERE (mg/A/B) /—ALYDHFE—BERE
(mg/ A/B) %100

JECFADADIIE, 1AZE1 kg Y DIE (mg/kg AE/RA) TRINTWS=®, BRADFH
AE#%58.6 kg& L, A—AZ=Y mg/AN/B) IZBREL, EHLI.
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IS

10 15 20 25 30 35
Retention time (min)

2-3. BREHAZEERRT (£50 ng/mL) ®G/MS YOI TS A
1:F7YNAIFATrR—bL, 2:3—TFZINWAVYFALT7THR—F
B3:4—RUFZNAVFASTHR—F, IS NBEME sec—TFILAY
FALTxR—F
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3) 4—RUTFZWMAYVYFAIT7THR—F

W
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72
13 N
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4) sec-TFNAIFXLTH—F
(REEEME)

115 \)\
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57 36

T
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B 2-4. REHBEFHRUVABREEDEDOIRAZARY kL
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# 2-6. Mt e LicAd VY FATT x— FRER

JECFA
No. @ H A CAS No. el BiER HEOHEENREICED
 tEE
AN
1T | ZUNLAYFFSTHR—F 57-06-7 8 BI85 5 NCS No safety concern
8—JT7=L —97- . s R Z>""Nes
2 AYFALTHR— 3386-97-8 AVFFLT7*+—+EE No safety concern
4—RUFZ)L o . o a
3 LYFFT R— R 18060-79-2 AIVFFT7r—+E N nes No safety concern
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® 2-1. 7=y bRy FRBIZE T4V FF T R— FREHOFM
[EXELER # R

EURE (%)
18 28 3 (3 3 3 TE
No. tams . " any WLE-28- ANE-AWE- e kE . T 3 ik , REF\-BX
38 R I O R BE BEE g ShAESE - AL BEE-ETE - meE
mean*' SD mean SD mean SD mean SD mean SD mean SD mean SD
17U”’ 88.8 = 13.1 93.5 £ 5.1 117.4 = 2.7 72.1 £ 2.9 965 = 9.0 99.9 + 47 86.9 = 3.6
AVFFTTR—F I T . T T e I
23_j_7—:”’ 108.5 + 9.3 88.8 = 6.1 107.8+ 6.6 71.0 = 45 103.9 + 55 107.7+ 2.9 92.2 = 5.7
AIVFFITH—F I T T T e e =T

4—-RUTZ)L

3 AYFASTHR— 120.6 = 13.7 84.0 = 10.6 86.8 = 6.5 63.9 = 3.7 101.4 = 10.3 89.2 = 18.8 93.1 = 4.3

The analyses were replicated five times
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#£2-8. =4y bN\RTYy FEREDDAVYFALT7R— L RBHEEHE

20l E BAGL: pg/g

BEmE
No. N 18 2% 3 A% 5% 68 TE
E N . WEE-E RMER o g BEE-XF  RES - BE
ERR I AR BE 5-axE  momm VR AE P Pk
7I
1 AUFASTR— b 0.05 0.12 ND ND 0.29 0.01 0.15
3—-JF=1L
2 LYFAST R— ND ND ND ND ND ND 1.13
3 4-~aT=l ND ND ND ND ND ND 0.67

AVFELTF—F

ND : EEMRF (1840.005 pg/g, 2-4BEKR6-78 0.01 pg/g, 5F 0.02 pg/g) Kik
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£ 29 =59 REY FARIZEBAIVYFALT7R— FRBHDOMHEE—
BENE

20m At BGL:mg/A/H
BER#H
- wERE
No. Lama 1% 28 35 43 58 63 Ik
- VEECE O ANE W e g PREE-EF RRE-BR
PN IE 07 AR B8 . AR piafeeii IS - 14 p paigeliiite
TN
1 LUFASTHR— 0.04 0.02 0 0 0.02 0. 0003 0.003 0.08
3-JF=)L
2 LYFASTR— 1 0 0 0 0 0 0 0.02 0.02
4—-RUFZ)L
S UFALTH—t 0 0 0 0 0 0 0.01 0. 01
| AEOHR. SENEERRFFEOBAFOE LT,
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FEXEA A iR

5 10 15 20 25
Retention time (min)

2-5. RERABERR (%50 ng/mL) MGC/NS YOI RIS L

1 :OAFIRAILIAR, 2. SPYILSANLIT 4 F
(#&H : m/’z 45~m/z 200)
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XA A R

1) SAFIJILAILT 1 K (DMS)

47
% 62
N
2 \\\ ///

45 E;
\Y-
&
=

61
40 80 120 160 200

n/z

2) STYILCAILT 4 K (DADS)

45
/\/S\S/\/
81
73
) 85
3¢ UL 99105113 146
I l.IlL IHI T ‘u T \
40 80 120 160 200

m/z

K 2-6. FIEREEFEHDTRARIRY ML
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#£2-10. REREBAE LEFAI—TLRER

JECFA
No. RE% CAS No. 548 R REQHTEEREICED
< HEE
1 CAFILALT 4 K 75-18-3 FAI—TIE \S/ No safety concern
5 STULSRLT 4 B 2179-57-9 FATI—F)LE NS NF No safety concern
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£2-11. T—4 v bRy FREBIZE T2 FA T —TILREHOFMEIRGER

EURE FiHE (%)

| e 12 =3 38 4 58 (§=3 T3
# # x4
” ) EERH ue “sm  tam . wmm. ARG
. EJ;][]**_’, . *E%;E . EH;E /H}HE?QE %%KE . ;ﬁ;ﬁ;ﬁ
1YAFLRLT 4 R 81.5 105 104 113 97.9 129 81.1
2V TUNLTRLT 4 F 118 93.9 87.2 103 104 120 92.6
(n=5)

60



F£2-12. I—45v bRy FREDPDOFAI—TIREBHEEE

20l BT pg/e
BRE
18 2% 3% A%% 5% 6% T8
No- feans A wim R 9 - DR - RER
e a: B8 24 A el gl -BRE
- ERRH AR 5 IR ¥R B
1T DAFILARLT 4 K 0.015 ND ND ND ND ND 0.20
2 DF7YUILTDARILT 4 K Tr(0.006) ND ND ND ND ND ND
ND : ERIRR (UAFILRILT 4 K : 180,005 yg/e, 2-T8 0.05 pg/e, ST ULSRILT 4 K : 180,01 pg/e, 2-78 0.1 ug/e) il
(n=3)
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#2-13. Y=Y N RTY FARIZEK D FAI—TFTILREHO#HE—BIERE

20t BfI:mg/AN/H
B
. EE BIERE
2 18 2% 3 A%% 5% 2 T8
No. tEM4 W fBNE REH
R - o e e mmE - HRm
o I Ik » f e SHIAE ES TErEE
Mk Ciak s Tt P £ b
1 SAFLRLT 4K 0.01 0 0 0 0 0 0. 004 0.02
2 STULDALIAE 0 0 0 0 0 0 0 0
1 AROHRE. SRNEERRABOBAEFOL Ui,

*2 #E—BERE mg/A/B) =20BULDOADKET kgZfzt) O#EE—BIERE (ng/keAE/H) X20mMULDANDFEAKRE (kg) 0FULEDADEHHEEL L
T. FRNEERSEARREES X EREIEE - EREFEOHBNEHEBREE] BITBAN EILRE - RBREF) O0FULAOTFEHEKE (58.8 kg)
AW,
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# 3-1 JECFA %418\ C ICP-OES 2 L7240 e O e FEaklir-1

Lead Arsenic
Aood additives I N
Criteria Criteria
Method Method
(mg/kg) (mg/kg)
ACTIVATED CARBON AAS/ICP-AES technique 5
ALUMINIUM AMMONIUM SULFATE AAS/ICP-AES technique 3
ALUMINIUM LAKES of COLOURING .
PATITERS AAS/ICP-AES technique 5|Method 11 3
ALUMINIUM POTASSIUM SULFATE AAS/ICP-AES technique 5
ALUMINIUM SULFATE, anhydrous AAS/ICP-AES technique 5
ANNATTO EXTRACTS (ALKALI-PROCESSED . ICP-AES/AAS-Hydride technique
NORBIXIN, ACID PRECIPITATED) AAS ICP-AES technique or Method I1 3
ANNATTO EXTRACTS (ALKALI-PROCESSED . ICP-AES/AAS-Hydride technique
NORBIXIN, NOT ACID PRECIPITATED) AAS ICP-AES technique or Method I1 3
ANNATTO EXTRACTS (AQUEOUS- . ICP-AES/AAS-Hydride technique
AAS ICP-AES tech
PROCESSED BIXIN) § ICP-AES technique or Method 11 3
beta-Apo-8'-carotenoic Acid Ethyl Ester AAS/ICP-AES technique 2
BENZYL ALCOHOL AAS/ICP-AES technique 2
CALCIUM DL-MALATE AAS ICP-AES technique 2
AAS (Hydri ti
CALCIUM LIGNOSULFONATE (40-65) AAS/ICP-AES technique 2 thS“iEmZ:indc generation 1
CYCLOTETRAGLUCOSE AAS/ICP-AES technique 1
CYCLOTETRAGLUCOSE SYRUP AAS/ICP-AES technique 1
DIACETYLTARTARIC and FATTY ACID .
ESTERS of GLYCEROL AAS/ICP-AES technique 2
ETHYL MALTOL AAS/ICP-AES technique 1
ETHYL LAUROYL ARGINATE AAS/ICP-AES technique 1
FERROUS AMMONIUM PHOSPHATE AAS/ICP-AES technique 2|Method 1T 3
GLYCEROL DIACETATE AAS/ICP-AES technique 2
GUAR GUM AAS/ICP-AES technique appropriate 2
GUAR GUM (CLARIFIED) n AAS/ICP-AES technique appropriate 2
HYDROXYPROPYLMETHYL CELLULOSE AAS/ICP-AES technique 2
IRON OXIDES atomic absorption/ICP technique 10|atomic absorption hydride technique 3
ISOMALT n AAS/ICP-AES technique 1
LYCOPENE (SYNTHETIC) AAS/ICP-AES technique appropriate to the specified level 1
AAS/ICP-AES techni
LYCOPENE EXTRACT FROM TOMATO AAS/ICP-AES technique appropriate to the specified level - cchndue 3
anoronriate to the snecified level
LYCOPENE FROM BLAKESLEA TRISPORA AAS/ICP-AES technique appropriate to the specified level 1
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
MAGNESIUM SILICATE, synthetic of sample preparation may be based on principles of methods 5
described in Volume 4 (under “General Methods, Metallic
Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method Determine by the atomic absorption
MAGNESIUM SULFATE of sample preparation may be based on principles of methods 2|hydride technique. Use Method I 3
described in Volume 4 (under “General Methods, Metallic for sample preparation.
Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
JEMALIC ACID the specified level. The selection of sample size and method )

of sample preparation may be based on the principles of the
methods described in Volume 4.

MONOMAGNESIUM PHOSPHATE

Determine using an atomic absorption/ICP technique
appropriate to the specified level. The selection of sample
size and method of sample preparation may be based on the
principles of the methods described in Volume 4 (under
“General Methods, Metallic Impurities™).

Determine by the atomic absorption
hydride technique. The selection of
sample size and method of sample
preparation may be based on the
principles of the methods described
in Volume 4 (under “General
Methods, Metallic Impurities™).
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# 3-2 JECFA %5128\ T ICP-OES A f#iH L7=4p Kk OV e #EikBi-2

Lead Arsenic
Aood additives Criteria Criteria
Method ) Method (i)
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
PATENT BLUE V of sample preparation may be based on the principles of the 2
methods described in Volume 4 (under “General Methods,
Metallic Impurities™).
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method
POTASSIUM SULFATE of sample preparation may be based on principles of methods 2
described in Volume 4 (under “General Methods, Metallic
Impurities™).
Impurities soluble in 0.5 M hydrochloric acid; See “Metallic Impurities soluble in 0.5 M
POTASSIUM ALUMINIUM SILICATE impurities” in the Combined Compendium of Food Additive 5|hydrochloric acid; AAS (Hydride
Specifications (Volume 4) generation) technique
POTASSIUM ALUMINIUM SILICATE-BASED |See “Metallic impurities” in the Combined Compendium of 4 L?iﬁﬁ;?:?fg :‘ :SS (ﬁy dride
PEARLESCENT PIGMENTS, Type I Food Additive Specifications (Volume 4) . .
generation) technique
.. I . . . Impurities soluble in 0.5 M
POTASSIUM ALUMINIUM SILICATE-BASED |See “Metallic impurities” in the Combined Compendium of 4|hydrochloric acid AAS (Hydride
PEARLESCENT PIGMENTS, Type II Food Additive Specifications (Volume 4) . .
generation) technique
POTASSIUM ALUMINIUM SILICATE-BASED  |See “Metallic impurities” in the Combined Compendium of . :;‘i‘;:ﬁ;f:’::ﬁ ;‘: ;; (ﬁ[y e
PEARLESCENT PIGMENTS, Type IIT Food Additive Specifications (Volume 4) . .
generation) technique
Determine using an AAS/ICP-AES technique appropriate to
the specified level. The selection of sample size and method Determine by the atomic absorption
PROCESSED EUCHEUMA SEAWEED of sample preparation may be based on the principles of the 5|hydride technique. Use Method IT
method described in Volume 4 (under "General Methods, for sample preparation.
Metallic Impurities").
Determine using an AAS/ICP-AES technique appropriate to
PULLULAN the specified level. .The selection of sample sizg avnd method |
of sample preparation may be based on the principles of the
methods described in Volume 4 (under “General Methods
Determine using an AAS/ICP-AES technique appropriate to
QUINOLINE YELLOW the specified level. The selection of sample size and method )

of sample preparation may be based on the principles of the
method described in Volume 4 (under “General Methods.

SILICON DIOXIDE, AMORPHOUS

Impurities soluble in 0.5M hydrochloric acid, Determine using
a method appropriate to the specified level
See description under TESTS for sample preparation

Impurities soluble in 0.5M
hydrochloric acid, Determine using
a method appropriate to the
|specified level.

Sodium Aluminium Silicate

Determine using a method appropriate to the specified leve
M hydrochloric acid

4

Determine using a method
appropriate to the specified leve
M hydrochloric acid

SODIUM CARBOXYMETHYL CELLULOSE AAS/ICP-AES technique 2

SODIUM DL-MALATE AAS/ICP-AES technique 2

SODIUM HYDROGEN DL-MALATE AAS/ICP-AES technique 2

SODIUM L(+)-TARTRATE AAS/ICP-AES technique 2

SODIUM CHLORITE on the dried bases AAS/ICP-AES technique 5

SODIUM HYDROGEN SULFATE n AAS/ICP-AES technique 2

SUCROGLYCERIDES AAS/ICP-AES technique 2

SUCROSE ESTERS OF FATTY ACIDS AAS/ICP-AES 2

SUCROSE MONOESTERS OF LAURIC, .

PALMITIC OR STEARIC ACID 1 AAS/ICP-AES technique 2

SUCROSE OLIGOESTERS TYPE I n AAS/ICP-AES 1

SUCROSE OLIGOESTERS TYPE II AAS/ICP-AES technique 1

SUNSET YELLOW FCF AAS/ICP-AES technique 2

TANNIC ACID AAS/ICP-AES technique 2
Impurities soluble in 0.5 N hydrochloric acid/AA- Impurities soluble in 0.5 N

TITANIUM DIOXIDE Electrothermal atomization 10|hydrochloric acid/atomic absorption
technique hydride technique.

TRIETHYL CITRATE AAS/ICP-AES technique 2

TRISODIUM DIPHOSPHATE atomic absorption/ICP technique ato@c absorption hydride

techniaue
ZEAXANTHIN (SYNTHETIC) AAS/ICP-AES technique 2
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Elemental Impurities by ICP, [INMT 0.2 mg/kg, |Elemental Impurities by ICP, [NMT 0.1 mg/kg,
2'-Fucosyllactose |Appendix IlIC calculated on the (Appendix IIIC calculated on the
anhydrous basis anhydrous basis
Spectrophotometric system, |[NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Plasma Spectrochemistry, Plasma Spectrochemistry,
Spectrochemistry,Appendix Appendix IIC, Mode: ICP- Appendix IIC
Ic OES Mode: ICP-OES
5'-Adenylic Acid Mode: ICP-OES Setup: Same as that
Setup: Same as that described in the test for
described in the test for Arsenic, but set to scan for
Arsenic, but set to scan for mercury at 194.164 nm
lead at 220.353 nm
Spectrophotometric system, [NMT 2 mg/kg Spectrophotometric system, |NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry,
Appendix IIC, Mode: Appendix IIC, Mode: Appendix IIC, Mode: Appendix IIC, Mode:
Inductively coupled plasma- Inductively coupled plasma— Inductively coupled plasma- Inductively coupled plasma-
optical emission optical emission optical emission optical emission
5'-Cytidylic Acid  |sPectroscopy (ICP-OES), spectroscopy (ICP-OES), spectroscopy (ICP-OES), spectroscopy (ICP-OES),
Setup: Use a suitable ICP- Setup: Same as that Setup: Same as that Setup: Same as that
OES configured in a radial described in the test for described in the test for described in the test for
optical alignment.: set the Arsenic, but set to scan for Arsenic, but set to scan for Arsenic, but set to scan for
ultraviolet detector to scan lead at 220.353 nm cadmium at 228.802 nm mercury at 194.164 nm
arsenic at 188.980 nm.
Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, [NMT 0.1 mg/kg |E tal Impurities by ICP, [NMT 0.1 mg/kg
Appendix IlIC, Sample Appendix IlIC, Appendix llIC
ARA from Fungal |analysis: Use a suitable AtomicAbsorption
(Mortierella graphite furnace atomic Spectrophotometric Graphite
alpina) Oil absorption Furnace Method,Method |,
spectrophotometer (GFAAS) Appendix IliB
Astaxanthin Elemental Impurities by ICP, [NMT 2.0 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg
Esters from Appendix IlIC Appendix llIC Appendix llIC
Haematococcus
pluvialis
Beta Glucan from [Elemental Impurities by ICP, |NMT 0.5 ppm Elemental Impurities by ICP, |[NMT 0.5 ppm Elemental Impurities by ICP, |NMT 0.5 ppm El tal Impurities by ICP, INMT 0.1 ppm
Baker's Yeast Method I: ICP-OES, Method I: ICP-OES, Method I: ICP-OES, Method I: ICP-OES,
(Saccharomyces |Appendix IlIC Appendix llIC Appendix IlIC Appendix IlIC
cerevisiae)
Calcium I-5- Elemental Impurities by ICP, [NMT 1.5 ug/g |Elemental Impurities by ICP, [NMT 1.0 ug/g |Elemental Impurities by ICP, [1.0 ug/g El tal Impurities by ICP, [NMT 1.5 ug/g
Methyltetrahydrof [Method, I, Appendix IlIC Method Method Method
olate I, Appendix llIC I, Appendix IIIC I, Appendix IIIC
— Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 0.1 mg/kg
Appendix IlIC Appendix llIC |Appendix lIIC
. NMT 3 mg/kg NMT 1Elemental Impurities [NMT 5 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, ANMT 1 mg/kg
by ICP, Appendix IIIC |Appendix llIC
Elemental Impurities by ICP, [NMT 2 mg/kg
Cellulose Gum
Method |,
Chitosan ICP-MS Internal standard :  |[NMT 0.5 mg/kg [ICP-MS, Spectrophotometric INMT 0.5 mg/kg |ICP-MS, Spectrophotometric INMT 10 mg/kg  [ICP-MS, Spectrophotometric [INMT 0.2 mg/kg
yttrium and lutetium, system and Analysis: system and Analysis: system and Analysis:
Spectrophotometric system, Proceed as directed in the Proceed as directed in the Proceed as directed in the
Plasma Spectrochemistry, test for Arsenic, except test for Arsenic, except test for Arsenic, except
Appendix IIC Mode: consider lead the element of consider lead the element of consider lead the element of
Inductively coupled plasma- interest. interest. interest.
mass spectrometer (ICP-
MS) ICP-MS
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Chitosan ICP-MS Internal standard : |[NMT 0.5 mg/kg |ICP-MS, Spectrophotometric [NMT 0.5 mg/kg |ICP-MS, Spectrophotometric INMT 10 mg/kg  |ICP-MS, Spectrophotometric INMT 0.2 mg/kg
yttrium and lutetium, system and Analysis: system and Analysis: system and Analysis:
Spectrophotometric system, Proceed as directed in the Proceed as directed in the Proceed as directed in the
Plasma Spectrochemistry, test for Arsenic, except test for Arsenic, except test for Arsenic, except
Appendix IIC Mode: consider lead the element of consider lead the element of consider lead the element of
Inductively coupled plasma- interest. interest. interest.
mass spectrometer (ICP-
MS) ICP-MS
Gliromic Chioide Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Appendix IlIC Appendix IIIC Appendix IIIC Appendix IlIC
Chromium Elemental Impurities by ICP, [NMT 1 mg/kg
Picolinate Appendix llIC
DHA from Algal Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, [NMT 0.1 mg/kg |Elemental Impurities by ICP, |NMT 0.1 mg/kg
(Ulkenia) Oil Appendix IIIC Appendix IIIC Appendix lIC
Spectrophotometric system, |NMT 2 mg/kg Spectrophotometric system, |NMT 1 mg/kg Spectrophotometric system, |NMT 0.1 mg/kg |Spectrophotometric system, |NMT 0.5 mg/kg
Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry, Plasma Spectrochemistry,
Appendix IIC, Mode: Appendix IIC, Mode: ICP- Appendix IIC, Mode: ICP- Appendix IIC, Mode: ICP-
Disodium 5’ - Inductively coupled plasma— OES, Setup: Same as that OES, Setup: Same as that OES, Setup: Same as that
Uridylate optical emission described in the test for described in the test for described in the test for
spectroscopy (ICP-OES),set Arsenic, but set to scan for Arsenic, but set to scan for Arsenic, but
the ultraviolet detector to lead at 220.353 nm at 228.802 nm set to scan for mercury at
scan arsenic at 188.980 nm. 194.164 nm
Disodium Elemental Impurities by ICP, [NMT 1 mg/kg
Guanylate Appendix llIC
Disodium Elemental Impurities by ICP, [NMT 1 mg/kg
Inosinate Appendix llIC
d-Ribose Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 0.1 mg/kg
Appendix llIC Appendix llIC
Ferrous Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Ammonium Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC
Phosphate Appendix IlIC
. . Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Gluconic Acid
Method |, Appendix IIIC Method |, Appendix IlIC
Elemental Impurities by ICP, [NMT 1 mg/kg Internal standard: yttrium NMT 1.0 mg/kg
Appendix llIC and lutetium,
Spectrophotometric system,
Glucosamine Plasma Spectrochemistry,
Hydrochloride Appendix IIC, Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)
Elemental Impurities by ICP, [NMT 1 mg/kg trophot: tric system, [NMT 1.0 mg/kg
Method |, Appendix IlIC Plasma Spectrochemistry,
Appendix IIC Internal
standard : yttrium and
Glucosamine lutetium. Spectrophotometric
Sulfate Potassium system, Plasma
Chloride Spectrochemistry, Appendix
IIC, Mode: Inductively
coupled plasma-mass
spectrometer (ICP-MS)
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Glycerol Ester of |Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Wood Rosin Method |,Appendix IlIC Method I,Appendix llIC Method |,Appendix IIIC
Hemp Seed Ol Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [INMT 0.1 mg/kg
Method |,Appendix IlIC Method |, Appendix IIIC Method |, Appendix IIIC Method |,Appendix IlIC
Hemp Seed Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, INMT 1 mg/kg El tal Impurities by ICP, [INMT 0.1 mg/kg
Protein Method |, Appendix IIIC Method I, Appendix IIIC Method |, Appendix IIIC Method |,Appendix IIIC
HeshEHdln Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP,
Method |, Appendix lIC Method |, Appendix IIIC
Jagua (Genipin-  |Elemental Impurities by ICP, INMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Glycine) Blue Method Il, Appendix IlIC Method Il, Appendix IlIC Method Il, Appendix IlIC
I-Carnitine I- Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Tartrate Method |, Appendix IlIC Method |, Appendix IlIC
I- Elemental Impurities by ICP, [NMT 1 mg/kg
Selenomethionine Appendix llIC
Lycopene Extract |Elemental Impurities by ICP, [INMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
from Tomato Method |, Appendix IlIC Method I, Appendix IlIC
Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Lycopene Extract [Method I, Appendix IlIC Method I, Appendix llIC
from Tomato
Lycopene from Elemental Impurities by ICP, [NMT 1 mg/kg
Blakeslea trispora Method |, Appendix IlIC
Magnesium Elemental Impurities by ICP, [NMT 2 mg/kg El tal Impurities by ICP, ANMT 0.3 mg/kg  |El tal Impurities by ICP, ANMT 0.5 mg/kg
Ammonium Appendix llIC
Potassium
Chloride, Hydrate
Maritime Pine Elemental Impurities by ICP, INMT 1.5 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg  |El tal Impurities by ICP, [INMT 0.5 mg/kg  |El tal Impurities by ICP, INMT 1.5 mg/kg
Extract Appendix llIC Appendix llIC Appendix llIC Appendix llIC
Elemental Impurities by ICP, [NMT 0.5 mg/kg |Elemental Impurities by ICP, [NMT 1.0 mg/kg |El tal Impurities by ICP, [NMT 1.0 mg/kg
. Method |, Appendix llIC Method |, Appendix llIC Method |, Appendix llIC
Monk Fruit Extract
Monoammonium |Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Glycyrrhizinate Appendix IlIC Appendix IlIC
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Rebaudioside A

1B, [NOTE—AIternatively,
the arsenic content may be
determined by the following
method.]

internal standard: Yttrium,
Spectrophotometric system,
Plasma Spectrochemistry,
Appendix IIC, Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)

Absorption
Spectrophotometric Graphite
Furnace Method, Method |,
Appendix IIIB [NOTE—
Alternatively, the lead
content may be determined
by the following method.].
internal standard:Thallium
Spectrophotometric system,
Plasma Spectrochemistry,
Appendix IIC Mode:
Inductively coupled plasma-
mass spectrometer (ICP-
MS)

calculated on the
anhydrous basis

Elemental Impurities by ICP, [INMT 0.1 mg/kg, |Lead Limit Test, Atomic NMT 0.1 mg/kg, |EI tal Impurities by ICP, [INMT 0.1 mg/kg, |Elemental Impurities by ICP, [NMT 0.1 mg/kg,
Appendix IIIC C: d on the (Ab ti on the|A dix liC calculated on the (Appendix IIIC calculated on the|
Mycoprotein dried basis Spectrophotometric Graphite |dried basis dried basis dried basis
Furnace Method, Method I,
Appendix IIIB
. Elemental Impurities by ICP, [NMT 3 mg/kg,  |El tal Impurities by ICP, [INMT 2 mg/kg,
Neohesperidin . X
Dihydrochalcone Method |, A dix lliIC I ; on the |A dix lliIC ca_lculatez_i on the
dried basis dried basis
Elemental Impurities by ICP, [NMT 3 mg/kg El tal Impurities by ICP, INMT 1 mg/kg
Phytic Acid Method |, Appendix IlIC Method |, Appendix IlIC
Solution
Plant Stanol El tal Impurities by ICP, [NMT 0.1 mg/kg
Esters Appendix IlIC
Elemental Impurities by ICP, [NMT 0.2 mg/kg |El tal Impurities by ICP, [INMT 0.2 mg/kg  |Ell tal Impurities by ICP, [NMT 0.2 mg/kg
Method |, Appendix IlIC for Method |, Appendix IlIC for Method |, Appendix IlIC for
unfractionated unfractionated unfractionated
Potato Protein products and products and products and
LMW fraction; LMW fraction; LMW fraction;
NMT 0.4 mg/kg NMT 0.4 mg/kg NMT 0.4 mg/kg
for HMW fraction for HMW fraction for HMW fraction
Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
. Method |, Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC Method |, Appendix IlIC
Quercetin
Arsenic Limit Test, Appendix [NMT 1 mg/kg, cal|Lead Limit Test, Atomic NMT 1 mg/kg,

Rice Bran Oil

Elemental Impurities by ICP,
Appendix llIC

NMT 0.1 mg/kg

Lead Limit Test, Atomic
Absorption
Spectrophotometric Graphite
Furnace Method, Method I,
Appendix IlIB

NMT 0.1 mg/kg

Rosemary Extract

Elemental Impurities by ICP,
Method |, Appendix IlIC

NMT 3 mg/kg

Elemental Impurities by ICP,
Method |, Appendix IlIC

NMT 2 mg/kg
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Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Rosemary Extract . .
Method |, Appendix lIC Method I, Appendix IlIC
Rutin Elemental Impurities by ICP, [NMT 4 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg
Appendix IlIC Appendix llIC
Sediimdliialats Elemental Impurities by ICP, [NMT 2 mg/kg
Method Il
Sodium Hydrogen Elemental Impurities by ICP, [NMT 2 mg/kg
dl-Malate Method I, Appendix IIIC
Sodium Molybdate|Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 5 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
Dihydrate Appendix IIC Appendix llIC Appendix IlIC Appendix IlIC
3 Elemental Impurities by ICP, [NMT 2 mg/kg
Sodium Oleate
Method |, Appendix IlIC
Sodium Selenate [Elemental Impurities by ICP, [NMT 5 mg/kg Elemental Impurities by ICP, ([NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Anhydrous Appendix llIC Appendix llIC Appendix IlIC Appendix IlIC
Soy Elemental Impurities by ICP, [NMT 0.05 mg/kg |Elemental Impurities by ICP, [NMT0.4 mg/kg |El tal Impurities by ICP, [INMT 0.2 mg/kg  |Ell tal Impurities by ICP, [NMT 0.05 mg/kg
Leghemoglobin Appendix llIC Appendix llIC Appendix IlIC Appendix IlIC
Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [INMT 0.5 mg/kg (EI tal Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 0.5 mg/kg
Spirulina Appendix IlIC Appendix llIC Appendix IlIC Appendix IlIC
Stearyl Alcohol Element-al Impurities by ICP, [NMT 1 mg/kg
Appendix llIC
Arsenic Limit Test, Appendix|NMT 1 mg/kg Atomic Absorption NMT 1 mg/kg
11IB [NOTE—Alternatively, Spectrophotometric Graphite
the arsenic content may be Furnace Method, Method |,
determined by the following Appendix 1B [NOTE—
method.] Alternatively, the lead
internal standard: Yttrium, content may be determined
Spectrophotometric system, by the following method.]
Steviol Glycosides |Plasma Spectrochemistry, internal standard: Thallium,
Appendix IIC, Mode: Spectrophotometric system,
Inductively coupled plasma- Plasma Spectrochemistry,
mass spectrometer Appendix IIC Mode:
(ICP-MS) Inductively coupled plasma-
mass spectrometer (ICP-
MS)
Elemental Impurities by ICP, [NMT 1 mg/kg Lead Limit Test, Atomic NMT 0.1 mg/kg
Method |, Appendix llIC Absorption Spectrophometric
Sucrose )
Graphite Furnace Method,
Method |, Appendix IIIB
Tautine Elemental Impurities by ICP, [NMT 1 mg/kg
Appendix llIC
Tea Polyphenols |Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg
from Green Tea, |Appendix IlIC Appendix lIIC
Decaffeinated
trans-Resveratrol, [Elemental Impurities by ICP, [NMT 1.5 mg/kg |Elemental Impurities by ICP, [NMT 1 mg/kg Elemental Impurities by ICP, [NMT 1 mg/kg El tal Impurities by ICP, [NMT 1 mg/kg
Fermentation Method |, Appendix IIIC Method I, Appendix IlIC Method I, Appendix IlIC Method |, Appendix IlIC
(Saccharomyces
cerevisiae)
Trisodium Elemental Impurities by ICP, [NMT 3 mg/kg Elemental Impurities by ICP, [NMT 2 mg/kg Elemental Impurities by ICP, [NMT 3 mg/kg
Pyrophosphate Method |, Appendix IIIC Method I, Appendix IlIC Method I, Appendix llIC
Elemental Impurities by ICP, [NMT 1 mg/kg, Elemental Impurities by ICP, [NMT 1 mg/kg,
Xylooligosaccharid|Appendix IIIC calculated on the [Appendix IIIC calculated on the
es dried basis dried basis
Elemental Impurities by ICP, [NMT 0.5 mg/kg |Elemental Impurities by ICP, [NMT 0.5 mg/kg
Xylose ) )
Appendix llIC Appendix llIC
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Pb Fe As Ba Al Si
Criteria Criteria Criteria Criteria Criteria Criteria
Method Method Method Method Method Method

(ng/g) (ng/g) (ng/g) (ng/g) (%) (%)
HELVEFFUTL ICP-OESi% 2 ICP-OESi% 50 ICP-OES& 3
Bikhrs oL ARS % 2 ERABE, 3 ICP-OES3% 300

BEB
. . EEHBE, . .
ZEEF R AAS & 10 ICP-OESiE 10 =mE 1 ICP-OESiE 2.0% ICPix 2.0%
6 oI [P . ICPiE(PEiE, Py eRARE,

1-EF BAYIFYT v-1,1-0 §A5vER ARS % 5 ) 10 s@8 5

Z—NLERL—F

(&R#B2SFAI=ghL—%,

EEFBISTLI=TAL—%,

EREFEIOSTFLI=TAL—F,

EREM4STLI=TLL—F, ICP-OES3: 500
BESBESSFALIZTALL—F,

AMBEISFLIZGLAL—%,

EMEE1IEFAIZTAL—%,

BEEE2EFAI=TAL—F)

#3-9 JIS ARILHUKIZIB W\ TICP-OESHEH ST\ D iy #iss (1)

WE A2 RERSRPOMNETRELBARERE

HERESE A5 f“ TR d AERE RERRRE HNIRE CRACELAT (O L 1+2) 7v7 (ng/mL)
&5 e e (2)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Cu 0.001 10 324754 001 mg/mL Y 250 500 750 0.5 2 100 0.025 0.05 0.075
K 8059 Pb 0.001 10 220353 001 mg/mL Y 250 500 750 100 0.025 0.05 0.075
Fe 0.002 20 238204 001 mg/mL Y 500 750 1000 100 0.05 0.075 0.1
Y 360.074 1 mg/mL 100 100 100 100 1 1 1
B AR BEARPOAETREBARERE
HEBRE ":‘::' TR ] AERE BERREE NEE AT e T:;‘ a+2) 7v7 (ug/mL)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Ca 0.005 50 393.366 01 mg/mL Y 500 1000 2000 2 2 100 0.5 1 2
Cu 0.005 50 327.969 01 mg/mL Y 500 1000 2000 100 05 1 2
L ) Mg 0.005 50 279.553 01 mg/mL Y 500 1000 2000 100 05 1 2
sy 612 Zn 0.005 50 206.191 01 mg/mL Y 500 1000 2000 100 05 1 2
Pb 0.005 50 405.782 01 mg/mL Y 500 1000 2000 100 05 1 2
Mn 0.05 500 257.61 01 mg/mL Y 5000 10000 15000 100 5 10 15
Y 371.029 1 mg/mL 50 50 50 100 0.5 05 05
B AR BEARPOAETREBARERE
HERESE J'::’:s TR el AERE BERREE HNRE LEAREA A G Z? a+2) 7v7 (ug/mL)
% ug/g Y1 Y2 Y3 (mL)  (mL) Y1 Y2 Y3
Na 0.005 50 330237 001 mg/mL Y 25 5 10 2 1 100 0.25 05 1
K 0.005 30 766.49 001 mg/mL Y 25 5 10 100 0.25 05 |
Cu 5 327395 001 mg/mL Y 05 1 15 100 0.05 0.1 0.15
Ca 0.01 100 317933 001 mg/mL Y 25 5 10 100 0.25 05 1
AT O K 8159 Pb 5 220353 001 mg/mL Y 05 1 15 100 0.05 0.1 0.15
& Lokile Fe 3 238204 001 mg/mL Y 03 0.6 0.9 100 0.03 0.06 0.09
Ba 0.002 20 455403 001 mg/mL Y 2 4 6 100 02 0.4 0.6
Mn 5 257.61 001 mg/mL Y 5 10 15 100 05 1 15
Sr 0.005 50 652.194 001 mg/mL Y 05 il 15 100 0.05 0.1 0.15
Y 360.074 1 mg/mL 1 i 1 100 10 10 10
E AR FERRPONERREBARERE
HEREs J':::' TR e AERE BERRAE HEE AL ) z? 1+2) 797 (ug/mL)
% ug/g Y1 Y2 Y3 Y4 (mL)  (mL) Y1 Y2 Y3 Y4
Cu 5 213598 001 mg/mL Y 0 0.25 05 1 1 5 100 0.000 0.025 0.050 0.100
Mg 5 279553 001 mg/mL Y 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Ca 0.001 10 396847 001 mg/mL Y 0 05 i 2 100 0.000 0.050 0.100 0.200
" Zn 2 213857 001 mg/mL InorY 0 0.1 02 0 100 0.000 0.010 0.020 0.040
mEAHY YL K865
Pb 5 220353 001 mg/mL 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Fe 5 238204 001 mg/mL Y 0 0.25 05 1 100 0.000 0.025 0.050 0.100
Y 360.074 1 005 005 005 0 100 0.500 0.500 0.500 0.500
In 325.609 1 005 005 005 0 100 0.500 0.500 0.500 0.500
RERIE A JISHEEHE & B
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# 3-10 fREfrH Pb KON As IR O UEVRI R BLE M O EE (PAEYEIRE © 0.01 pg/mL)

AINE (mL)
DAs - PEESEERK (& 1 pg/mL) 1 25 5
@As - PHREEAEAR (& 10 pg/mL) 1 2 3 4 5
ORBERR (Y : 1 pg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EAE (mL) 50 50 50 50 50 50 50 50,
B (ug/mL)
PoRE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (ug/mL) 0.02[  0.05 0.1 0.2 04 06 0.8 1.0
BEAEERRPONZERE (ug/mL) 0.01] 0.01 o.01] o.01] o0t oo01f o001 o0.01
# 311 MEHH Pb KO As IBRAIEERIER BE L OVREE (WAEHEIREE © 0.1 pg/mL)
AME (mL)
DAs - PHREEEAR (& 1 pg/mL) 1 2.5 5
@As - PESIZERK (£ 10 pg/mL) 1 2 3 4 5
ORNBERR (Y : 10 yg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EARE (mL) 50 50 50 50 50 50 50 50,
B (ug/mL)
PoRE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (ug/mL) 0.02[  0.05 0.1 0.2 04 06 0.8 1.0
BEAEERRPONZERE (ug/mL) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
# 312  MEAMAH Pb KON As IR A IEEA IR RE L O (WAEYERE © 1 pg/mL)
AMNE (mL)
DAs - PESTEERR (£ 1 pgmL) 1 25 5
@As - PUESEERK (% 10 pg/mL) 1 2 3 4 5
OWIEAEAR (Y : 100 pg/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
EARE (mL) 50 50 50 50 50 50 50 50
BE (ugmL)
PoEE (ug/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
AsEE (pg/mL) 0.02[ 0.05 0.1 0.2 0.4 0.6 0.8 1.0
RAEZERRPONEZEEE (ug/mL) 1 1 1 1 1 1 1 1
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# 3-13 B EEIRINIK OS5 15
ikl 1%&R2 ] N
AEHREE (g) 2.0 2.0 2.0 2.0
EAE (mL) 100 50 25 10
RRFDOELIRE (g/mL) 0.02 0.04 0.08 0.2
WNIZERRFONZEELE (ug/mL) 2 1 0.5 0.2
WiZERBRAINE (mL) 0.5 0.5 0.5 0.5
BRPONZERE (ug/mL) 0.01 0.01 0.01 0.01
# 3-14  KIWIRIE OFHRIT1E
WHR@E (B AILT T L REAY VL, BB AT L
ikl 1®&R2 ] N
AEHREE (g) 2.0 2.0 2.0 2.0
EAE (mL) 100 50 25 10
BRPOHALEE (g/mL) 0.02 0.04 0.08 0.2
WNIZERRFONZEELE (ug/mL) 2 1 0.5 0.2
WiZERBRAINE (mL) 0.5 0.5 0.5 0.5
RRFDONEERE (ng/mL) 0.01 0.01 0.01 0.01
s - POINAREAIZRERR L oFMNE (mL) 0.5 0.5 0.5 0.5
HARhDASEE (ug/g) 3 3 3 3
KPP OPLEE (ug/g) 2 2 2 2
WRMBE  EWRERSFY VLA
iyl ‘&2 | wK&3 | ®&4s
AEHRENE (g) 2.0 2.0 2.0 2.0
ERE (mL) 100 50 25 10
BRFOFEEE (g/mL) 0.02 0.04 0.08 0.2
WNIZEARRFONZEEE (ug/mL) 2 1 0.5 0.2
WEZEEARRAINE (ML) 0.5 0.5 0.5 0.5
BRFPORNZELZE (ug/mL) 0.01 0.01 0.01 0.01
As - POiIIEEAEERKR 2 0nmME (mL) 0.5 0.5 0.5 0.5
AR DAsEE (ug/g) 3 3 3 3
AKIPOPLEE (ug/g) 5 5 5 5
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# 3-15 JIS 8061 HiffifE) kYU 7 AICHIT 5 ICP-OES §4. MEUEVRIK RS | PNFEYEE T

= REER AZTy 7| EERRPOMNERRLENEEEE 5 HEE®
THR HIE(E AERE [ REERAME (mL) HEERSE -
aE (mL) (ug/mL) =
AXRTv7
% ug/g (nm) | mg/mL | Y10 Y11 Y12 Y13 50| Y10 Y11 Y12 Y13 z? (mL’) g/mL
Cu 5| 327.754 0.01 0 0.25 0.5 1 50 0 0.05 0.1 0.2 1 50 0.02
Ca 0.01 100| 396.847, 0.1 0 0.5 1 2 50 0 1 4
Zn 5| 213.857 0.01 0 0.25 0.5 1 50 0 0.05 0.2
Pb 0.001 10| 220.353 0.01 0 0.5 1 2 50 0 0.1 0.4
Fe 0.001 10| 238.204 0.01 0 0.5 1 2 50 0 0.1 .2 0.4
Y 360.074 i 0.05 0.05 0.05 0.05 50 1 1 1

# 3-16 JIS K8123

WAL MZEBT S ICP-OES &4,

PRUETR IR L . AR YRR

— N RERR - . = AXRTPy7T 5 . .
TR & E BERR - HEE BERARFME (mL) (mb) FERTEE (ug/mL) BEAREE (ug/g)
% ug/g (nm) [ mg/mL | (g) Y1 Y2 Y3 50| Y1 Y2 Y3 Y1 Y2 Y3
Cu 2| 327.39 0.01 5 0.5 1 2 100 0.05 0.1 0.2 1 2 4
Pb 5| 220.351 0.01 5 1 2.5 5 100 0.1 0.25 0.5 2 5 10
Fe 2| 259.94 0.01 5 0.5 1 2 100 0.05 0.1 0.2 1 2 4
Mg 0.01 100| 279.553 0.01 0.5 2.5 5 10 100 0.25 0.5 1 50 100 200
Sr 0.01 100| 407.771 0.01 0.5 2.5 5 10 100 0.25 0.5 1 50 100 200
Ba 0.006 60| 455.404 0.01 0.5 1.5 3 5 100 0.15 0.3 0.5 30 60 100
# 3-17 JISKS8615 [RliEH U 7 A2k T 5 ICP-OES £, FEMEVATRILRE, IS YERR
ey . ART YT EXRRORETR £ 1= L] i A
E miaE mmwE | BEEHENE (mL) 24| mRREHONE R e R Y S ke
e (mL) (ng/mL) e
% pe/e | (m) [ mg/mL| v1 Y2 % Y4 Y1 Y2 % Y4 L el
(2) (mL)
Cu 5| 213.598 0.01 0 0.25 0.5 1 100! 0 0.025 0.05 0.1 1 100 0.01
Mg 5| 279.553 0.01 0 0.25 0.5 1 100] 0 0.025 0.05 0.1
Ca 0.001 10| 396.847 0.01 0 0.5 1 2 100! 0 0.05 0.1 0.2
Zn 2| 213.857 0.01 0 0.1 0.2 0.4 100 0 0.01 0.02 0.04
Pb 5| 220.353 0.01 0 0.25 0.5 1 100! 0 0.025 0.05 0.1
Fe 5| 238.204 0.01 0 0.25 0.5 1 100 0 0.025 0.05 0.1
Y 360.074 1 0.05 0.05 0.05 0.05 100] 0.5 0.5 0.5 0.5
In 325.609 1 0.05 0.05 0.05 0.05 100! 0.5 0.5 0.5 0.5
7 3-18 JIS K8995 fiilit~ 7' %+ 7 NTEIT 5 ICP-OES Seff, ARMERIRIRE . NIEUER L
- — s | AR SRR (mL) xZT v FEERTONTLE S TARERE HmEsy | PR
BE (mL) (ng/mL) BEE
% pg/g (nm) | mg/mL | Y10 Y11 Y12 Y13 Y14 50| Y10 Y11 Y12 Y13 Y14 i?j jz(::;j g/mL
Ca 0.02 200| 396.847 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2 1 50 0.02
Zn 0.001 10| 213.857 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Mn 5 257.61 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Pb 5| 220.353 0.1 0 0.03 0.05 0.1 1 50 0 0.06 0.1 0.2 2
Fe 3| 238.204 0.1 0 0.03 0.05 0.1 1 50 0 0.08] 0.1 0.2 2
Y 371.029 1 0.05 0.05 0.05 0.05 0.05 50 1 1 1 1 1
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# 3-19 ICP-OES (NIEHER) (CX 25705

ABHEEE OMKZ W #iliEET R Y v oo As L TOVPb O

PEI G TS
As Pb
Te‘st Sj;g:l.e Y conc Slz 1‘1/(:1(1 Conc. Average Recovery Slg 1‘1/(:1(1 Conc. Average Recovery
MO g Py GeD Gemh 00 g WD Gemh 09

1 0.02 0.01 3 0.086  0.085 141.5 5 0.062"  0.059 58.7
0.083 0.056
0.086 0.058

2 0.04 0.01 3 017 0.16 136.0 5 0.2 o012 59.0
0.17 0.12
0.16 0.12

3 0.08 0.01 3 032 032 133.7 5 025 026 65.1
0.32 0.25
0.32 0.28

4 0.2 0.01 3 082 082 136.4 5 060  0.62 62.1
0.80 0.60
0.84 0.66

TR 1~4 OFFRLGEIT Table 4-2 2R

* 3-20 ICP-OES (Hfttiiffiis) 12 & 2 57p 2 3UEHRE Ok 2 - #fifig 7~ & U 7 Ao As KU Pb

BYSINENEN TS
As Pb
Te'st S:::lgl'e SII; 1\1/(:1(1 Conc. Average Recovery Slz 1\1/(:1d Conc. Average Recovery
oot ) Gy GO GwD) e B

1 0.02 3 0057  0.056 93.6 5 0.039°  0.037 36.9
0.055 0.035
0.056 0.036

2 0.04 3 0.0 0.09 77.8 5 007 0.07 327
0.10 0.06
0.09 0.06

3 0.08 3 016  0.16 65.5 5 0.2 013 313
0.16 0.12
0.16 0.14

4 0.2 3 028 028 46.8 5 020 021 21.0
0.28 0.21
0.28 0.22

*FRIE 1~4 OFARITET Table 4-2 24
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# 3-21 ICP-OES (PRYEIR) (2 & % 570 25 BHREEORRIE 2 F W2 b L2 7 Ao As o OV Pb OFRIN
ElYETTEE S

As Pb
Te.st S::rlllzl.e Y conc Slre) 1\1/(:1(1 Conc. Average Recovery 51}; 1\1/(:1d Conc. Average Recovery
soluton® gy (g '(ug/mL) (%) (@D '(ug/mL) (%)
1 0.02 0.01 3 0.090 0.088 147.3 2 0.030 0.029 72.7
0.087 0.028
0.088 0.029
2 0.04 0.01 3 013" 014 1135 2 0.061  0.062 77.5
0.14 0.063
0.13 0.062
3 0.08 0.01 3 030" 0.30 123.4 2 012" 0.12 72.4
0.29 0.12
0.30 0.12
4 0.2 0.01 3 0.84' 0.83 138.9 2 0.27' 0.27 67.5
0.84 0.27
0.83 0.27

R 1~4 ORI IEIL 4-2 2R

# 3-22 ICP-OES (Moxtfrifiilk) (2 Xk 287 25EHRE OBk 2 AW iztEib v o 290 As LTV Pb @
RANETS G Bl B

As Pb
Te.st S:::E l.e Sll:: 1\1/(:;1 Conc. Average Recovery Sli 1\1/(:1(1 Conc. Average Recovery
ot ) g GODGwmD e B

1 0.02 3 0.056  0.055 91.3 2 0027 0.026 63.9
0.054 0.025
0.054 0.025

2 0.04 3 0100 0.10 82.2 2 0.05 005 57.4
0.10 0.05
0.10 0.05

3 0.08 3 017 017 70.6 2 007 007 459
0.17 0.07
0.17 0.07

4 0.2 3 032 032 53.0 2 012 012 30.1
0.32 0.12
0.31 0.12

IR 1~4 OFRGIEIL 4-2 2R
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7% 3-23 ICP-OES (WAE%EVL) 12 L2 872 25 EHRE O a2 W2 kg U o A D As e ON Pb ORI
ENYEEM
As Pb
Te'st Sj;?lil.e Y conc Slzl;l/(:ld Conc. Average Recovery sll;i(:ld Conc. Average Recovery
MR ) B8 gy GeD GemD 09 g VD Gemb 00
1 0.02 0.01 3 0090  0.088 1473 2 0030 0.029 7.7
0.087 0.028
0.088 0.029
2 0.04 0.01 3 013 0.14 113.5 2 006" 0.062 775
0.14 0.063
0.13 0.062
3 0.08 0.01 3 030" 030 123.4 2 02 o012 7.4
0.29 0.12
0.30 0.12
4 0.2 0.01 3 084 083 138.9 2 0277 027 67.5
0.84 0.27
0.83 0.27

R 1~4 OB 4-2 B

7% 3-24 ICP-OES (faxtfssiil) 12X D587 23UEHRE DMk &2 W TR U 7 5900 As LTV Pb O

TINTE AR s SR
As Pb
Te‘st S::;ﬁl.e SII; l\l/(:;i Conc. Average Recovery Slle) il::ld Conc. Average Recovery
oo ) g GO w9 g WD Gwmh 00

1 0.02 3 0.057  0.058 96.9 2 00200  0.022 54.5
0.058 0.022
0.060 0.023

2 0.04 3 0100 0.10 84.0 2 0.05 005 58.4
0.10 0.05
0.10 0.05

3 0.08 3 019  0.19 79.9 2 0.08  0.08 474
0.19 0.08
0.19 0.08

4 0.2 3 039 038 63.8 2 012 012 31.1
0.38 0.12
0.38 0.12

RIK 1~4 OFRSTEIT 4-2 2
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# 3-25 ICP-OES (PIEHEIR) (ZX 25705

SEHEEE O RE 2 W T ilie~ 7 % A0 As LTV Pb DI

pEI RN S
As Pb
Te.st S:(r;;; l.e Y conc SIE 1\1}(:1(1 Conc. Average Recovery Slz ]\l,(:;i 1:::;?: Average Recovery
ot ) GO gy GED GemD) 00 G gy GO
1 0.02 0.01 3 0067  0.064 107.1 2 00357 0.034 83.9
0.064 0.033
0.062 0.033
2 0.04 0.01 3 013 013 105.6 2 0.06  0.06 79.7
0.12 0.06
0.13 0.06
3 0.08 0.01 3 026 026 106.4 2 012 o012 77.0
0.25 0.12
0.25 0.12
4 0.2 0.01 3 0.67  0.68 114.0 2 0277 028 69.9
0.69 0.28
0.69 0.28

R 1~4 OFRBGIEL 4-2 B8

#* 3-26 ICP-OES (Hftstiiffitis) 12X 2 572 23 UEHRE ORE 2 VTl ~ 7% > 7 Ao As KU Pb

Y SINENENT TS
As Pb
Te.st S:(I;lli l.e Slz 1\1:1(1 Conc. Average Recovery Slz i\l/(:ld Conc. Average Recovery
oo ) g GO0 GwmD 0 e B

1 0.02 3 0.058 0.056 92.8 2 0030 0.029 71.8
0.056 0.028
0.054 0.028

2 0.04 3 011 0.10 87.4 2 0.05 005 65.3
0.10 0.05
0.1 0.05

3 0.08 3 019 0.19 80.0 2 0.0 0.09 57.5
0.19 0.09
0.19 0.09

4 0.2 3 041 042 70.8 2 017 017 432
0.43 0.18
0.43 0.18

R 1~4 OFRGET 4-2 28
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Intensity (cps)
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e (Y) B 0.01 pg/mL) FD As, Pb K'Y DR ALY by
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Intensity (cps)
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== 20
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s

193.759 nm 4
— S
193785 19276 19377 19378
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¥ (Y) 2S£ 0.01 pg/mL) 10 As, Pb ROVY D 2~ kv
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]
i
FEV——

(A)

= $7=10189x+0.0017

= R : R =0.9998

[

E

15 o

E’; |

2

£ E

!

£ .

5 e .3 ¥=0.7245%-0.002

k| ’ » R =009997
08 o ¥=0.6223x- 0.0014

o R= 0.9998

0.4 0.6 08 1
pe/mL
0.25
(B)
. ¢ 7=02053x-TE-05
g FF=0.9999
>-. -
E =
5 G
b 0.15 .
-
-] -
&
o1
g o ¥ =0.0689x - 0.0002
g ) R*= 09999
: ¥ = 0.0648x - 0.0002
0.05 R* = 0.9999
0

0.0%
(©)
002
;~
=
(" .,
5 =
¥ 0.015
I -
g
©
= 001
7 I § v =0.0068x - 1E-05
i : R*= 0.9994
E s
0.005 v =0.0063x - 5E-06
. R =0.999
0
04 06 08 1

pefmL

® A= 180.0427Y 371.030 Pb220353/Y 371.030 A= 1839.04%Y 360.073 Pb 220.353 /Y 360.073

3-7 B HNEEAERE TO As LUV Pb OREAR (n=3 D FH)
(M=% (Y) . A:0.01 ug/mL, B: 0.1 pg/mL, C: 1.0 pg/mL)
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12

10

RSD(%)
o

12

10

RSD(%)
o

RSD(%)
N

]

0.2

> e

o e

0.4 0.6
pg/mlL

0.8

(A)

0.4 0.6
pg/mL

0.8

(B)

0.2

0.4 0.6
ug/mL

cep

0.8

® As 189.042/Y 371.030 e Pb 220.353 /Y 371.030

® As 189.042/Y 360.073

Pb 220.353 /Y 360.073

(o)

—o0-e

3-8 As -+ PbRAIEMERKROSIREIZIHIT 5 As L O Pb HE OHAMEHERZE (n=3)
(NAEEHE (Y) . A:0.01 pg/mL, B: 0.1 pg/mL, C: 1.0 pg/mL)
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Intensity (cps)
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.......... ...-.....
....... ........
0.2 0.4 06 - |

pg/mL

®As 189.042 @ Pb 220.353

3-9  ICP-OES T L % As T Pb Ot i
(BIRJE n=3 OFEHFRE, T — — TR )
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#* 3-27

iR Pb LU As IROAFMERIGHRUIE KL O L (PAEYERRAE ¢ 0.01 pg/mL)

AME (mL)
@As - P BEEAEARR (& 1ug/mL) 1 2.5 5
@As - P BEEAERR (% 10 pg/mL) 1 2 3 4 5
@WE#EAR (Y @ 1ug/mL) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
ERE (mlL) 50 50 50 50 50 50 50 50
RE (ug/mL)
PbIRE (ug/mL) 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0
As B (ug/mL) 0.02 0.05 0.1 0.2 0.4 0.6 0.8 1.0
EAEERRDONEEEE (ug/mL) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
# 3-28  BUWINEEL R OWIR DR 15
WRME B ALS T L REHY T L BEY TR T L
As oirF | Pb 47 H
5 Lo
SEHERE (9) 2
As - Pb BINARAEERKR 1 OFME (mL) 0.5
SBF D AsEE (ug/g) 3
BP0 PhiEE (ug/g) 2
*L— FEMESD— Yy PBREONE
As HTRERIERERE (mL) 50
As DiTAERIRSERE (mL) 5
(h—H+ Vv AEHE PooamARRRERE (ML) 10*
Pb 2 iTAERRSERE (mL) 1
RIZE#ERR (Y:1 ug/mL)FRMNE (mL) 0.5 0.5
As DT FRIRTR - Pb 4 IR O RAZHERE (ug/mL) 0.01 0.01
As HITA®R - Pb DITARERRERE (mL) 10* 10
BRFRORAERE (g/mL) 0.02 —

‘Il (1—-100) TER
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# 3-29 HHEEET b U T AUSINEEN N O o RS 5 1

HNRmE  BHRES N UL
As 24T | Pb ST
E373 BR
AEHEERE (9) 2
As - Pb RINARERER K 2 OFME (mL) 0.5
HelFD As BE (ug/g) 3
Ao PoBE (ug/g) 5
FL—FEEA—- MY v OBREDWLE
As DITAEKIRERE (ML) 50
As DiTAERARSERE (mL) 5
(h— bV vy 2RHEE) P oTARERERZ (ML) 10*
Pb 2 iTAERRSERE (mL) 1
PIEERR (Y:1 pg/mL)iaE (ml) 0.5 0.5
As TR - Pb DT AREF OREZE (ug/mL) 0.01 0.01
As DITARAK - Pb HITARRERE (mL) 10* 10
As HITARE R ORELRE (g/mL) 0.02 —

‘Il (1-100) TER
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#3-30  As EUEGIN AR OFHEL 1

SR@EE ECDLS T L REBAY T L, BT IR T L
As BEER ISR
A B C D
HAEHREE (g) 2
SRR AsEBE (ug/g) 3
AP0 PoEE (ug/g) 2
As - Pb AR EEERRKR 1 OFME (mL) 0.5
*L—FEEA— Y Y OBR
As HirAERRERE (mL) 50
As HirAFEERSEE (mL) 5 5 5 5
WEERR (Y:1 pg/mL)AME (mL) 0.5 0.5 0.5 0.5
BRP ONZERE (ng/mL) 0.01 0.01 0.01 0.01
ZHERINER As 22 (1 ug/mL) #hiE (mL) 0 0.2 0.4 0.8
As EEEERMARRERE (mL)” 10 10 10 10
As IZHERMARE As BE (ug/mL) 0 0.02 0.04 0.08
As BERMAKRERFOHEIEE (g/mL) 0.02 0.02 0.02 0.02

WEE (1-100) TER

#-31  As BEERIIARIE DR 2

HR@E : BEFRET MY YL
As IZEAERINIR AR
A B C D
HAEEIRE (g) 2
HAelho AsBE (ug/g) 3
b PhiEE (ug/g) 5
As - Pb IR AELER KR 2 OAME (mL) 0.5
*L—rEEA— LYy OBR
As TR ERERZ (mL) 50
As HiTARRAESEE (mL) 5 5 5 5
WIREEARR (Y:1 pg/mL)iRmME (mlL) 0.5 0.5 0.5 0.5
BRBONEZERE (ug/mL) 0.01 0.01 0.01 0.01
EAEFIERA As 22 (1 ug/mL) #pE (mL) 0 0.2 0.4 0.8
As BERMARRERE (mL)” 10 10 10 10
As IZHERMARE As BE (ug/mL) 0 0.02 0.04 0.08
As IZERMARE T OHPLEE (g¢/mL) 0.02 0.02 0.02 0.02

‘B (1-100) TER
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# 3-32 Hifilc 7 b U U A ST 5 As WNBEIGRERAE R (As IRINRE

As & LT3 pglg (#EF As IR 0.06 pg/mL) )

EEAE TR E iR WNEE%EE TEAE RN &
BT KRR As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE EE EEE [ERE EEE Bl EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As AT AR 1 0.049 81.6 0.048 80.2 0.069 115.5 0.070 116.5 0.057 95.4 0.057 95.4
As T FAIRAR 2 0.050 83.4 0.047 78.5 0.072 119.4 0.069 115.5 0.059 98.2 0.060 99.5
As A HTFIRR 3 0.050 82.7 0.048 79.2 0.072 1195 0.071 117.7 0.058 95.9 0.064 106.3
Average 0.050 82.6 0.048 79.3 0.071 118.1 0.070 116.5 0.058 96.5 0.060 100.4
RSD(%) 1.1 1.1 1.1 1.1 1.9 1.9 0.9 0.9 1.5 1.5 55 5.5

# 3-33 HifiEET U v Ak 5D P BoNEIGGRER S SR (Pb WS g

EEH e RERE NIEEEER
BERER Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEME EEMB EEME EEME EEMB EIIYES EEME EIIVES
(g/mL) | (ug/mL) | (ug/mL) | (ug/mL) | (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0
Pb 437 F T 1 0.063 63.1 0.062 61.5 0.063 63.3 0.062 61.8
Pb 437 F R 2 0.070 695 0.072 72.3 0.071 70.9 0.074 73.9
Pb 437 F R 3 0.069 69.2 0.074 74.2 0.070 70.4 0.076 75.6
Average 0.067 67.3 0.069 69.3 0.068 68.2 0.070 70.4
RSD(%) 5.4 5.4 9.9 9.9 6.2 6.2 10.6 10.6
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Pb & L T5pglg (WK As J2FE 0.1 pg/mL) )




7% 3-34 WALy ATk D As IRINIEINGRERAE B (As IRINIRE As & LT 3 uglg (B As 2% 0.06 pg/mL) )

EEBH & TR E iR WNEE%EE TEAE RN &
BT KRR As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE EE EEE [ERE EEE Bl EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As SR 1 0.056 93.9 0.055 91.2 0.074 117.7 0.073 109.0 0.062 98.0 0.062 91.3
As DI E&TE 2 0.053 88.1 0.055 91.6 0.071 1125 0.075 112.2 0.059 92.1 0.066 99.2
As SRR 3 0.056 93.2 0.057 95.4 0.075 118.5 0.078 116.4 0.065 102.2 0.072 108.8
Average 0.055 91.8 0.06 92.7 0.07 116.2 0.08 112.5 0.06 97.5 0.07 99.8
RSD(%) 34 34 2.5 2.5 2.7 2.8 3.0 33 4.9 5.2 7.9 8.7

# 3-35 ik v A x4 % P IANEIGAERAE R (Pb AN

EEH e RERE NIEZEER
BERE Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEME EINVES EEME [EUNEE EEME [EUREE EEME EINYES
(ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mL) (%)
BLK 0 0 0 0 0 0 0 0
Pb 4347 F# 3 1 0.039 88.3 0.034 742 0.038 73.7 0.035 80.3
Pb 447 F# g 2 0.040 89.3 0.040 90.5 0.045 92.3 0.042 96.0
Pb 447 FI# R 3 0.041 93.7 0.043 96.6 0.042 84.7 0.043 99.3
Average 0.04 90.4 0.04 87.1 0.04 83.6 0.04 91.9
RSD(%) 2.9 3.2 11.9 13.3 9.0 11.2 10.2 11.1
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Pb & LT 2pglg (BiE+ Pb £ 0.04 pg/mL) )




2 3-36 IREE DV U AT D As BINEIINGRERFE R (As TRINEE

As & LT 3pglg (BiEH As IR 0.06 pg/mL) )

EEHE TR E iR WNE%EE RAETRIN &
BT KRR As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE EE EEE [ERE EEE [ElRE EEE e EEE EE EEE EIlEs
(ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%) (ug/mL) (%)
BLK 0 0 0 0 0 0
As DIFEBRE 1 0.059 98.8 0.059 97.6 0.085 142.1 0.086 1435 0.063 104.5 0.073 120.9
As AT 2 0.056 93.6 0.058 96.9 0.081 135.3 0.086 143.2 0.059 98.2 0.070 116.6
As SRR 3 0.053 87.8 0.052 87.1 0.075 125.7 0.077 127.8 0.067 111.7 0.064 106.3
Average 0.056 93.4 0.056 93.9 0.081 134.4 0.083 138.2 0.063 104.8 0.069 114.61
RSD(%) 5.9 5.9 6.3 6.3 6.1 6.1 6.5 6.5 6.5 6.5 6.5 6.5

3% 3-37 REEH U 7 A IZxT 5 Pb ERINENIY

HERFE R (Pb W

EEH e RERE NIEEEER
BERER Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
ERE | DNE | ERE | DRE | EEE | DRE | ERE | DR
(ng/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mlL) (%)
BLK 0 0 0 0
Pb 437 F T 1 0.035 86.5 0.040 101.2 0.042 104.9 0.043 106.8
Pb 437 F R 2 0.031 78.6 0.035 87.8 0.039 97.4 0.038 93.9
Pb 437 F R 3 0.034 85.4 0.034 86.1 0.041 103.0 0.036 90.7
Average 0.03 83.5 0.04 91.7 0.04 101.8 0.04 97.1
RSD(%) 5.2 5.2 9.0 9.0 3.8 3.8 8.8 8.8
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Pb & LT 2pglg B+ Pb IR 0.04 pg/mL) )




# 3-38 ik~ 7 A U LK D As IRINEINGRER KGR (As AP

As £ LT3 pglg (BIKT As I 0.06 pg/mL)

90

EEAE e RERE WIZAER IEAETRINE
HERR As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm As 189.042 nm As 193.759 nm
EEE ElES EEfE [ERZE EEE EIES EEE EIES EEfE EIES EEfE EIES
(ng/mL) (%) (ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/mlL) (%) (ug/ml) (%)
BLK 0 0 0 0 0 0
As SIS 1 0.054 90.4 0.052 87.4 0.071 115.7 0.070 107.8 0.060 96.5 0.066 95.9
As DI E&TE 2 0.052 87.4 0.051 85.3 0.067 108.1 0.067 101.2 0.060 97.0 0.061 89.1
As SRR 3 0.053 88.4 0.053 87.7 0.067 108.8 0.068 103.6 0.055 87.5 0.063 91.6
Average 0.053 88.7 0.052 86.8 0.069 110.9 0.068 104.2 0.058 93.7 0.1 92.2
RSD(%) 1.7 1.7 15 15 37 38 2.9 3.2 55 5.7 3.2 3.7
# 3-39 Wi~ 7 %7 2Tk 2 Ph iINENGUERAE R (P IR Pb & LT 2 ug/g (B Pb IR 0.04 pg/mL)
EEH e RERE NIEEEER
BERR Pb 220.353 nm Pb 261.418 nm Pb 220.353 nm Pb 261.418 nm
EEE [ER R EEE EIES EEE EIES EEE EIVES
(ug/mL) (%) (ng/mL) (%) (ng/mL) (%) (ng/ml) (%)
BLK 0 0 0 0
Pb 27 AR 1 0.039 98.0 0.040 93.3 0.039 94.4 0.040 90.6
Pb 4347 ISR 2 0.039 98.4 0.043 100.0 0.040 95.7 0.043 98.2
Pb 447 AR 3 0.038 95.5 0.040 92.9 0.038 92.0 0.040 90.1
Average 0.039 97.3 0.041 95.4 0.039 94.0 0.041 93.0
RSD(%) 1.6 1.6 3.9 4.2 1.9 2.0 4.5 4.9




HEF 2g +7K 20 mL
FURHE

avF4va=ys
FL— NEHEI—FY v 2 (1-100) 10 mL
0.1 M BT > &= AYAHE 10 mL

T
FiEY DI
7K 20 mL THH
0.5 M EifiE7 &= AR 10 mL THEH
g (1-100) 8 mL TiEH
KT 50 mL IZER 2(1—-100) T 10 mL ICER
(As 53HT FHFUEHK) (Pb 23 #r FE0EHE)
As W HFENE 5 mL 37243 B Pb #7 HFEHK 1 mL 43 He
7% 3-29 ITHEV VIR %
As S HT HIFRTR Pb /o #7 F#RE

3-10 R E O3
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(A) As HEXHRER

500
® As 189.042 y = 397.88x - 0.1478
400 3 2
® As 193.759 R? = 0.9991
S 300 L
> -
3 o A 4V = 222.88x + 0.8617
g 200 | e e 2 _
£ 8 R? = 0.9988
< Y S
100 | e e (B
I s o
Qe o
0 .0""
0 0.2 0.4 : : 1
Lg/mL 06 0.8
(B) Pb #xitREHRE
1400
® Pb 220.353 R? = 0.9998
5 10001 o pp261.418 o
< 800
® .
2 600 .
8 o
= 400 y = 346.79x + 4.7732
T @ ? R? = 0.9994
200 O o
O e o
O .‘., ...... [ ]
0 0.2 0.4 0.6 0.8 1
pg/mL

3-11 ICP-OES |2 k% As X Pb Ol &R (n=3 D))
(As HIEWHF : 189.042 nm. 193.759 nm. Pb HIEKE : 220.353 nm, 261.418 nm)
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(A) As RIREEIC L HIRER

0.8 y = 0.6724x - 0.0009
0.7 e As 189.042/Y 371.030 i R — 0.9963
06 e As 193.759/Y 371.030
— ' ..."
8 05 @
2 0.4 : 'y = 0.3766x + 0.0011
2 e e 2 _
_.GC_'J) 03 ..‘._ ..... . ...... R 09964
< 8 g
0.2 T e s
@
0.1 O
g
0 o8
0 0.2 0.4 0.6 0.8 1
ug/mL
(B) Pb RIEEIC & 21RER
2.5
e Pb 220.353/Y 371.030 y = 2.0199x - 0.006
2 ® Pb 261.418/Y 371.030 R? = 0.9983
15 I
w
<
L | v = 05859+ 0.0074
05 T e )
- PR ° R? = 0.9984
I PRI SR
0 ...'._., ...... [ ]
0 0.2 0.4 0.6 0.8 1
ug/mL

3-12 ICP-OES 2L % As K O'Pb OWEHER|Z K 2 EM (n=3 DY) (As HIE
¥R 0 189.042 nm, 193.759 nm. Pb HIEWE : 220.353 nm, 261.418 nm. Y H|E WK
£ 0 371.030 nm, WIEHE (Y) JREE : 0.01 pg/mL)
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# 4-1. FEBAEELIZEITS 600 MHz & 60 MHz 5> 5HE H L7z qNMR HiE D

EEREEMR

TYXVARrE Y

N7 xA v

T =TI

U AKX =L

TINTAF Y =)L

Juavajy—u

a2l g

B ME

99.0%LA L=

98.0%LA I

99%LA I

97.0%LA L=

98.0%LA 1=

98.0%LA 1=

99.0%LA =

99.0%LA I

97.0%LA I

95%LL L
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HEXHMIEE D72

0.8%

0.6%

0.5%

1.2%

1.8%

0.4%

0.8%

1.4%

0.4%

1.4%



= B
| ]
S -
!4'5 !;O 7‘5 70 6.5 6.0 5‘5 5'0 4'5 4‘0 35 30 Z‘S 2‘0 |‘5 |‘0 05 00 65 vlﬂ I|5
1 (ppm)

..........................................................................................................

X4-1 TYFTRAbrEYDqNMR 27 h L
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—_— ——
T T T T T T
80 75 70 65 60 55 30 45 40 35 30 25 2 5 5 5
1 (ppm)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

4-2 A7 A 2D gNMR A7 kv
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Q0T
oQ -0

340 E
St —

T AT T T T T T T T
84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00 -02-04-06-08-10
1 (ppm!

1 (ppm)

7= VT IO gNMR A7 [ L
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0
Cl
N -
( \N a,b
N—/ \,
0 0

a, b

| “II Il PR

T —_

T T T T T T Ty T T T T T
84 82 B0 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00 -02 -04 -0€
1 (ppm)

W Lt

1 (ppm)

U7 x)ary =D qNMR A7 kL
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HO d

a,b c,d
T I
,,,,,,,,,,,,,,,,,,
90 85 80 75 70 65 60 55 50 45 40 30 25 20 15 10 05 0.0 0.5 10 15
1 (ppm
I g
..............................................................................................
9.0 85 80 75 70 65 6.0 55 50 45 40 30 25 20 15 1.0 05 0.0 0.5 10 1.5
1 (ppm!

4-5 p-B FaxITZREBD qNMR A7 v
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OH

a, b c,d

7 —T

T T T A T T T T
88 86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00 -02-04-06-08
1 (ppm)

|

J [ —

88 86 84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00 02040608
1 (ppm)

4-6 p-B FuaxTZREBRATFTIND QNMR A7 kL
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A H h
N N
c T\
e©j N / f
d
g

oo
Q0
—

T T T Ty T T T T T T T
84 82 80 78 76 74 72 70 68 66 64 62 60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 02 00 -02-04-06-08-10-12
1 (ppm!

1 (ppm)

47 EUAZ=LDqNMR X227 hL
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def

bc

—_— —_—
B T ST S e ST, S e A S S
130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 -10 -15 -2C

1 (ppm!

J
_—
8 g
,,,,,,,, R e e e R R, R e R A e e R A e e e e O B L
130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 -10 -15 -2C

4-8 TNV FFY =)D qNMR A2 k)L
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Cl

a, b

e —_

- = ISR g e
12 10 08 06 04 02 00 -02 -04 -06

32 30 28 26 22 20 18 1

) AR BARSS Adas pans
6 44 42 40 38 36
1 (ppm)

ST s
84 82 80 78 68 66 64 62

1 (ppm)

49 Fmuvatry—ndqNMR A7 fv
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€ HO
OHd
i,j, k|
g m
b ¢ h n
o
de l J_‘Ap_l
F ;
100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 1.0
f1 (ppm)
|-
g T
v”lU(;”'S‘S”"e‘O‘ B‘SB‘O ”v7'5'.”7'0 v..(iviwvviio.. '5’5”“50‘ 45 4‘0”. JVSIVIICIVO '..2'5-.V'2v0.l .IVSVV-V|D"v'DYSIV”U'0' l‘!‘)f;”‘!'.(

f1 (ppm)

4-10 v A=Y UEED qNMR A7 kv
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HO

OH

OH (@]
X 4-11 FV 2 OfbFREE
2N ARF LA R,
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MWMM}L b A

S
—
L
—
(-

—

708 706 658 656 654 594 592 590 516514 512 500 486 484 368 366 364 362 360 346 344 342 340 338 335 334 332 322 320 816 314 312 294 292 290 252 250 248 104 102

1 (pom)

4-12 TV Yy QSEEO2RIK) DIRAYD 'TH.NMR AX7 kL
600 MHz @ NMR % & 2 WV CHIE L=,
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mAU 2R
300

250-
200 2S
150
100
50-
O—i : min

BERADEERA SRR RLEEE REERAN BERRA REREE LR
0.0 5.0 100 150 200 250 300 350 400

B 4-13 FZ/LHPLCIZ LD TV 2D 2SIKE 2R KD 45
2SR E QR IKRFNEFNDOIBRER, O/ u~ N7 T L& L, B— 7 ZEE L1,
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—e—Ethanol ;8  -=—Ethanol /A&  —«—Methanol ;8
——Methanol A& —*DMSO &8  -e-DMSO &

1.000
0.980
0.960
0.940
0.920
0.900
0.880
0.860

0.840
0 5 10 15 20 25

ARFAR L TH BB S E7KE

4-14 BAERE T CHE SEZEBEOF Y PO BMKE (2S2R ) OZEHE)
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| L ‘ ,

Jl I 1“ IMII

v

H2 Rha-H1 Gle-H1
“ I

L

T % T ] T T
7 6 5 4
f1 (ppm)

T

3

T
2

T
1

T T T . . L ..l
540 535 530 525 520 515 510 505 5.00

f1 (ppm)

4-15 F VP D2S KK 2R KD TH-NMR A7 kL
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1,4-BTMSB-d4
|
\
‘1
* | %
2R
Naringin - **
Rha-H1 ** 7
2R o5

Naringin *
GleHt *  Tx %

< 0.06 ppm ———>

X 4-16 fEHTICHWE- 782 F o B—2
T RUPAE A UERICE o THHEL TWAEAE., DL —7 DOE S 23T
FHE L. ARFLT,
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B E—2- (CDsOD)

X 4-17 B ENMR ZfHW/=F VU P (A94) @ 'H-NMR A~<7 kL
FFESL {)} 1X. U > ¥ H2, Rha-H1 X O Gle-H1 (ZFH Y43 2 fiEdsk

#4-2 NMR E—7 & IHEICL 200 oo BRE (2S2R ) OB

A93 A94 Al73 Al74

Rha-H1  Gle-H1  Rha-Hl  Glec-H1  Rha-H1  Gle-HI  Rha-H1  Gle-H1

1) ¥—7 0893+ 0905+ 0864+ 0.879+ 0.861+ 0.891+ 0.939+ 0961+

R34 0.003  0.008  0.001 0.002  0.004  0.002  0.001
@ IV
0.880 + 0.001 0.849 + 0.002 0.859 + 0.004 0.935+0.001
HPLC
FexHE

(1) /()]
AUBHHEL 1 |, JIE 3 A1 CTHEME L7,

111

101.4% 102.8% 101.8%  103.6% 100.3% 103.7%  100.4%  102.8%



#4-3 NMRE—Z7@EXEICEA TV D oifaktifE (25 & 2R OAEHMAE) o

any v—7o 422+ 43.7+ 442 + 454 + 33.6+ 351+ 452 + 44.6 +

3B 2.6 23 3.5 2.7 0.4 0.1 6.9 5.1
942+ 920+ 923+ 897+ 815+ 802+ 909+  88.6+
) BEHE
1.1 0.5 0.6 0.3 0.8 0.4 1.0
FEXHE

448%  475%  47.9%  50.6%  412%  437%  49.7%  50.3%
M/ @l

AURHTREL 1 (Al JIE 3 (A THEM L7z,
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INT PH% PFi%&

b

T T T
8.33 8.32 8.31 8.30 8.29 8.28 8.40 8.35 8.30
f1 (ppm) f1 (ppm)

— 832
=
— 829

87—

0.

T
8.25 8.20 8.40 8.35 8.30 8.25 8.20
f1 (ppm)

[X] 4-18 INT 7%, PHE. PF ik
INT ¥ : fEi51E, PHIE : =27 @&k, PRIE ¥ —20 7 40 v T 40 7k
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4-19 DFZ O{bFAEE
20L& ARLITAFF LA FFO,

114



H3"
H5" (2RS, 4SR) (2RS, 4RS)

(2RS,4SR)  (2RS, 4RS) \ /

)
H3"
H5" (2RS,4SR)  (2RS, 4RS)

(2RS, f) (‘is, 4RS) \ /
] ol

T T T T T T T T T T T T T T T T T T T T T T T T T T
860 855 850 845 840 835 830 825 820 815 810 805 800 795 790 785 780 775 770 7.65 760 7.55 750 745 740 7.35
1 (ppm)

X 4-20 80 MHz (F) X600 MHz () (23172 DFZ (RM002) @ NMR A7 kb
Tu—R=v77y7 7 %— (LB=-0.1Hz, GB=10Hz) Zi#MH LAY b,
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H3"
H5" (2RS, 4SR)  (2RS, 4RS)

(2RS,4SR)  (2RS, 4RS) \

SN/

. JU{
T T T T T T T T T T T T T T T T T
8.40 8.35 8.30 8.25 8.20 8.15 8.10 8.05 8.00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60

X 4-21 80MHz () K1U'600MHz () (28175 DFZ (FA255) O NMR A~X7 k)L
XISk 7 hoe—7
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# 4-4 AKWFZETH = DFZ

BB SR

Sample DFZ & & DF
FA255 95.8% 0.412
FA256 95.4% 0.428
FA257 95.7% 0.411
RMO001 99.0% 0.544
RMO002 99.7% 0.448
#£4-5 FEE (INTVE) - vE—7@mSiE (PHIE) - ©¥—2 7407 47 (PFIE)
NHRDIZDFZ DY T AT LA ~—hDOERRE (%)
600 MHz 80 MHz
PF & (7
INT & PH ¥ PF & PH ¥ PF #T)

DFZ H5" H3" HS" HS" H5" H3" H5" H3" HS" H3" H5S" H3"

FA255 99.0 99.7 995 100.0 1002 99.9 1059 1044 118.1 103.6 1082 99.9

£02 402 +01 +11 +02 +01 +05 +03 +27 +03 +38 402

FA256 989 993 988 989 100.0 995 1052 1033 117.3 101.8 1052 97.5

£02 +02 +03 +04 +02 +02 +07 +07 +17 +05 +0.6 +06

FA257 979 986 981 985 992 987 1032 1015 1145 976 1027 932

£0.1 +02 +06 +12 +01 +01 +06 +03 +12 +12 +07 =+1.1

RMOOI 99.0 99.6 100.4 100.1 99.7 999 1014 103.1 1057 100.5 1056 99.0

£0.1 01 +1.0 +04 +£0.1 02 +01 +03 +£18 =16 21 =*16

RMO002 99.8 1003 1009 1003 100.1 1004 985 998 965 958 959 952

£02 01 +£1.1 £01 +0.1 01 +06 +01 *£21 16 +22 =+14

F4-4 OB

A9 DA Z = LTz,

BFHE 1 [, NMR #HIE 3 [

117



51 TAXNNT—LNRL-TANRNNVFND-T 2= )T T2 AF IV AT )LD
EEAEICRIT D 'TH-QNMR 444

TEE JEOL ECA 500 spectrometer

AT N VI 20 ppm (-5—15 ppm)

TR N 65536

el NPV on (eight times)

1) JA 7 4] ] 6.55

7V v T 90°

B0 3A 4 6 I ] 60

e R ELIE" 8

A= 7 off

BCTFhoTV s Multi-pulse decoupling with phase and frequency switching
(MPF-8)
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HON?\H 0N HOWLH“ 0N
o o

O NH,

T AT — I L-7 A2 LFND-T 2= VT F =

AF I AT )L

5-1 TAXNNNT =AY L-TARXNLFILD-T 2= )T T2 AF LT AT LD

== 36,
1,4-BTMSB-d,
Water
Solvent residual
signal
ML JU{ o o

52 T AT —AD 'H-QNMR A7 k)L
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Water

Solvent residual
signal

/

1,4-BTMSB-d,

l

53 L-TANXNLFNLD-T =T T=
VU AF )L A7) (Lot 1. ECP4791)
'H-gQNMR A< kL

Water

I} I -

Solvent residual
signal

/

1,4-BTMSB-d,

T T T T T T T T T T T T
\ [ \ [ \
8 7 6 5 4

X 5-4 L-7 ANV FI)N-D-T=2=)VT T =
Y AF )T ATV (Lot 2, 220627) O
"H-gNMR A7 kL
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PPM
M

5-5 FALEWMD 'H-QNMR A7 kL
Ok (FiPA : Sy 1.70-7.50)

EB LT ASVF DT 2 =T T = AT
T A7 /L (Lot 1: ECP4791)

R -7 AV FNLD-T == AT T = AF )L
T 27V (Lot 2: 220627)

B T ASNLT — A

L EREAVI I
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F52 TANNNT—LNNL-TAXNNVTF)ND-T =)V T2 AF LT AT )L
(TFA #2) OE&ENEIZEIT D 'H-gNMR 1

TEE JEOL ECA 500 spectrometer
AT VIR 20 ppm (-5—15 ppm)
T WA MK 65536
F— 7 4 E— on (eight times)
B 1) 3A 7 4] ] 6.55
7V v T 90°
B U 3A 24 B I ] 60
Ay A%k 8
A =7 off
BCThoy TV o Multi-pulse decoupling with phase and frequency switching
(MPF-8)
0] 0]
HOL A~ AN O HOL A~ AN O
0 NHH 0o O NH H 0
TASNT = A L, D- APM
(L, L-APM)
H
OH N" "0
H
DKP

56 T A/ULT— A, L-T AL FL-D-7 2= )LT T = AF )L A7/l (L, D-APM)
KRE-RD)N3,6-04F V-2 T D UHEE (DKP) Db
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1,4-BTMSB-d,

Water

Solvent residual
signal

/

Jl S VIS S VWV S

5-7 T AT —AD 'H-gNMR A7 k)b

1,4-BTMSB-d,
Water
Solvent residual
signal

M A -
PPM
[ I I I I LI B T T

8 7 6 5 4 3 2 1 0

58 L-a-T AXALFILD- Tz T T2 AFLx x5 ) (TFA ) O
"H-gQNMR A7 | L
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L, L-APM
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59 T AT —24 (L, L-APM) EHERIKO (50 pg/mL) D7 v~ F 27T 4
%7 A : InertSustain Cis (4.6X250 mm, 718 5 um)

BB : A% 7 —/1/0.05mol/L V > (WY U L) EEEK (pH43) =18/82

L, L-APM
mV
45000 — \l
40000 —
35000 —|
30000 —
25000 —

20000 —

15000 —| DKP

10000 — \l
5000 —|
o —

-5000 w w w w w

< 5-10 7 AV 7—2A (L, L-APM) @ (50 ug/mL) ® 7 v~ 77 A

717 A : Mightysil RP-18 GP 11 (4.6x250 mm, $i 1% 5 pm)
B : A% /7 —/1/0.05mol/L U > (W) 7 L) FEMEESIK (pH4.3) =18/82
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L,L-APM
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DKP

N L

+10000 I I I I I {
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511 7AL7—2A (L, L-APM) @ (50 pg/mL) O7 a~ K77 A
777 2 : COSMOSIL 5Ci3-AR-II  (4.6x250 mm, 77 5 um)

BHhEE : A% 7 —1/0.05mol/L U B (U U L) FEEVEIR (pH4.3) =18/82
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45000 —
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35000 —
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30000 — \]
25000 —

20000 —
15000 —
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5000 —| L

0 a/‘*‘\u
-5000 w w w w w

0 4 8 12 16 20

min

B45-12 FH 1 BROT 2 VLT — MMEREEKO (50 pg/mL) OF v~ 7T L
717 I : Mightysil RP-18 GP I1(4.6x250 mm, 7 1f% 5 um)

BUhEE : A% 7 —/1/0.05mol/L U B (U U L) FEEVEIR (pH4.3) =18/82
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X 5-13 FARE HOT A/ OLT — MEAEEK@D (50 pg/mL) OV v~ N7 T A
717 2 : InertSustain Cis (4.6x250 mm, i 7-£& S pm)

BEE : A% 7 —/1/0.05mol/L U B (B ) U L) B (pH4.3) =18/82

L, L-APM

DKP

-5000

¥ 5-14 FH 1 BHZOT A OLT — MMEREE@ (50 pg/mL) O7 v~ N7 7 A
717 2 : InertSustain Cis (4.6x250 mm, KL7-£& 5 pm)

BEME : A% 7 —/1/0.05mol/L U U (I ) U L) K (pH4.3) =18/82
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B4 5-15 7 A7V T — MEREEE@® (50 pg/mL) O v~ F 7T A
71725 : L-column2 ODS  (4.6x250 mm, HKi7-£% 5 um)

BEIE : A% 7 —/1/0.05mol/L U B (B ) 7 .L) REMAK (pH4.3) =18/82
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5-16 7 AT — A KONL, D-APM IBRASHEHERIRO 7 a~ R 7 F A
BALEMOPRSE : 25 pg/mL
717 A : L-column2 ODS (4.6x250 mm, Hi{4E 5 pm)

BEE : A% 7 —/1/0.05mol/L U B () 7 .L) KRR (pH4.3) =18/82
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L, D-APM
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, L-APM

5-17

mv
35000 —
30000 —
25000 —

20000 —

T AT — LKL, D-APM IRATEMERIRD 7 v~ N 7T &
BALEWDORRE : 25 pg/mL
717 2 L-column2 ODS (4.6x250 mm, Fi1-4& 5 wm)

BEME : A% —/1/0.05mol/L U B (U U.L) REERSIK (pH4.3) =10/90

L,L-APM

15000 —| L, D-APM \/

10000 —

5000 —

-5000

5-18 T A/ULT— LKL, D-APM IR AIEHERIRD 7 n~ b 7T A
FALEMDIRSE : 25 pg/mL
717 2 : L-column2 ODS (4.6x250 mm, KZ7-£& 5 um)
A - BEMH A:0.05mmol/L V " IKFESF R U U A 10.05mmol/L U U kFEZF R D

L= 1:1, B:0.05mmol/L U > _/KFEF FY 7 A :005mmol/L U U FR/KFZE_F MY
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YT =Y v=442, IS5V N

, DKP
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15000 — L, D-APM /
10000 —| \l
5000 —|

1,

-5000 { { { { { \

5-19 T A/LT—A, L, D-APM X O DKP {EAEHERIRO 7 a~ 7T A
HALEMOPSE : 33.3 pg/mL
717 2 : L-column2 ODS (4.6x250 mm, KZ7-£& 5 um)
A - BEMH A:0.05mmol/L V VT IKFEF R U U A 10.05mmol/L U U kFEZF R
A= 1:1, B:0.05mmol/L J v —/KFEF MU A :0.05mmol/L V UEEKEF MY
VAT =NV Vv=442, TV NN

L,D-APM & L,L-APM O45BfERE : 3.1
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0 5 10 15 20 25 30 min

520 T A/LT—LA, L, D-APM KON DKP {EAEWERIRO 7 a~ 7T A
BALEWDUREE 333 pg/mL
717 2 : Mightysil RP-18 GP 11 (4.6x250 mm, K7 7% 5 um)
A - BEMH A:0.05mmol/L V R IKFESF R U U A 1005 mmol/L U U kFEZF RV D
A= 1:1, B:0.05mmol/L J " /KFEF M A :0.05mmol/L V VEEKE_F MY
VAT =NV Vv=442, TV NN

L,D-APM & L,L-APM OB : 2.5
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1
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0 5 10 15 20 25 30 min
7 A7)V T —2A, L, D-APM K O DKP IR AIEHERIK D 7 v~ s 7T A

BALEW DR : 33.3 pg/mL

717 2 : COSMOSIL 5C13-AR-1I (4.6x250 mm, KZ7-£& 5 um)

FEH - BEIFE A: 0.05mmol/L U 2" K#EF U A 1 0.05mmol/L V UEEKFE S FY T
L= 1:1, B:0.05mmol/L U > _7Kz#F rU 74 :0.05mmol/L V U FAKHE S~V
VAT =NV Vv=442, TV NN

L,D-APM & LL-APM D4YBfEEE < 2.9
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L, L-APM

I I I I I \

0 5 10 15 20 2 30 1
[¥ 5-22 L,D-APM (RJEE : 0.04%) DBIMS =T AT — D7 a~< 7T M
717 A : L-column2 ODS (4.6x250 mm, H7 & 5 um)
BEE : BEME A:0.05 mmol/L U B _/kFEF FY A 0.05mmol/L U U AKE_F MU T
L= 1:1, B:0.05mmol/L U > "/KsEF hU 74 :0.05mmol/L V U EKFE S R~V
AT b= MU =442, FTPx Mok

L,D-APM & L,L-APM D45 @ 1.93
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#7 L L-column2 ODS (4.6x250 mm, 714 5 um)

FEH - BEIFE A: 0.05mmol/L U 2" K#EF U A 1 0.05mmol/L V UEEKFE S FY Y
2= 1:1, B:0.05mmol/L U "k U 7L :0.05mmol/L V EEKE S FY
AT = NYv=442, FT VT MY

L,D-APM & LL-APM O4BEEE - 1.94
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525 T A2ULT—AD 'H-gNMR A7 kL
L ERHY L
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(A)

B)

©

20+ ZOW ZOW
— —~ . %k
z 10 z 10 = 10
g * 5 * 5
0 l 1 1 0 1 1 0 T 1
0 10 20 0 10 20 0 20
Retention time (min) Retention time (min) Retention time (min)
528 7 AL F—LA(A), L, D-APM(B), DKP(C)D
su~ h7 7 A
HERSEWEO Y-, FHEREOMRES ng/mL)
(A) B ©
10 10
5
: :
Z P Z
E] y=1583x B y=1319x B y=1555x
R?=0.9997-0.9999 R?=0.9960-0.9999 R?>=0.9999
RSD: 6.6% RSD: 1.5% RSD: 1.7%
’ 0 25 50 ! 0 20 40 ! 0 25

5-29

(A)
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Concentration (umol/L)

7 AT —A(A), L, D-APM(B), DKP(C)DH E:5

I
10

Retention time (min)

(B)

Intensity (mAU)

o

0

I
10

Retention time (min)

5-30 BT VR AA) KR OET VIR BB)D Y v~ N7 A
* PIEREWED e—2
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7 5-3 "H-gNMR & 51

P
AT R VIE
T2 RA MK
F— "7 4V F—
B0 AR

7 w7

BV A4 B IRF
A3 ¥ Bk
A=

BCTh TV T

JEOL ECA 500 spectrometer
20 ppm(-5—15 ppm)

65536
on(eight times)
6.55 F
90°
60
8
off

Multi-pulse decoupling with phase and frequency
switching(MPF-8)

K 54 JEIEWEITRT 2 ME T G E O FRXE VIR (RMS)

Calibrant
Aspartame
(y=1583x)
L, D-APM
0.83
g (y=1319x)
I
Z  |Dkp
0.98
(y=1555x)
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7#£5-5  RMS & & ERIEHFHR BRI L DT VRIR A B X OB OJIEXSR
W DEED i (n=3)

RMS method Conventional method

Content RSD Content RSD

(ug/mL) (%) (ng/mL) (%)

Model solution A 115 43 114 43
Model solution B 11.2 0.6 11.1 0.6

TF VIR A D L, D-APM J25 © 9 11 pg/mL,

EF/VERIK B @ DKP #E © K 11 pg/mL

138




