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Simultaneous Microdetermination of Salinomycin Sodium, Semduramicin Sodium,

Narasin, Monensin Sodium and Lasalocid Sodium in Formula Feeds by LC-MS

Daisaku MAKINO" and Miho YAMADA"
(‘Food and Agricultural Materials Inspection Center, Kobe Regional Center Osaka Office)

A simultaneous analytical method for microdetermination of five polyether antibiotics
(salinomycin sodium (SL), semduramicin sodium (SD), narasin (NR), monensin sodium (MN) and
lasalocid sodium (LS)) in formula feeds using liquid chromatograph-electrospray ionization-mass
spectrometer (LC-ESI-MS) was developed.  These antibiotics in formula feeds were extracted
with acetonitrile.  The extract was filtrated with a filter paper.  After the filtrates of 25 mL
were evaporated to dryness, they were dissolved in hexane-ethyl acetate (9:1). The whole
solutions were applied to silica-gel mini column.  The solutions were washed with hexane-ethyl
acetate (9:1), and then eluted with hexane-ethanol (4:1) and subjected to LC-ESI-MS for
determination of antibiotics. The LC separation was carried out on an ODS column
(Phenomenex Gemini 5 p C18 110 A, 2 mm i.d.x150 mm, 5 pm) using acetonitrile-5 mmol/L
ammonium acetate (4:1) as a mobile phase. = The determination was performed in a selected ion
monitoring (SIM) mode. A recovery test was conducted using three kinds of formula feed
added with each polyether antibiotic at levels of 0.5 and 5 g(potency)/tons.  These resulted in
the mean recovery of SL of 89.7~98.8%, and the relative standard deviations (RSD) of within
2.9%. These values were 80.0~90.0% and 10% for SD; 83.0~89.7% and 13% for NR;
104~109% and 1.5% for MN; and 85.2~94.5% and 4.5% for LS respectively. A collaborative
study was conducted in eight laboratories using formula feed for layers added with each polyether
antibiotic at 0.5 g(potency)/tons. = The mean recovery of SL was 95.0%, and the repeatability
and reproducibility in terms of the relative standard deviation (RSD, and RSDg) and HorRat were
2.7%, 6.4% and 0.36 respectively.  These values were 98.6%, 2.6%, 8.0% and 0.45 for SD;
88.5%, 3.5%, 5.7% and 0.31 for NR; 101%, 3.6%, 5.0% and 0.28 for MN; and 93.3%, 3.8%, 8.2%
and 0.46 for LS respectively.
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Table 1  Compositions of the formula feeds used in this study

Kind of ' Group of Ratio Ingredients
formula feed ingredients (%)
For layer Grains 59 Corn
Oil meals 25 Soybean meal, Rapeseed meal, Corn gluten meal
Animal by-products 1 Fish meal
Brans 1 Rice bran
Others 14 Calcium carbonate, Calcium phosphate, Paprika extract,
Feed additives
For finishing  Grains 78 Corn
pig Brans 9 Wheat bran
Oil meals 8 Soybean meal
Animal by-products 3 Fish meal
Others 2 Calcium phosphate, Calcium carbonate, Salt, Feed additives
For beef cattle Grains 63 Corn, Milo, Barley
Brans 18 Wheat bran, Rice bran, Corn gluten feed
Oil meals 10 Soybean meal
Others 9 Alfalfa, Molasses, Calcium carbonate, Salt, Feed additives
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) VU ~ATrF b T AEAERK
WYY )~ A vy (ER R OB BRI O o ST 584 (R 51 4524
B35 5) MIERE 2 D6 ONTHET HHHEERZ WS LIFE U, ) @ &2 BE T (0.67
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DWW ImLIE, YV /~A> > F RV UAELTO02mgMiNEEETH. ) .
2) BT aT~wA vt MY U AERERR
WHEEE T 27 <A 22 20 mgUJMi)ME Y &2 EMEICEY 100 mL ORET 7 X 3T
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X, B Fagd~vA v F U vAL LT 02mg & HTH. ) .
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ey R PR TLAELTO02mg(EEHETS. ) .
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AFH U —FEEE TV (9+1) 10 mL 22 CTEREWZVEI L, 7 DI 5 3 0BHA K
L7z
2) BT LR
PUATNI= AT LEASFYH L 10mL THREFL, o0 UOHEET MU v A (HK) 20
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EFITNZ, FARICH T S8z, BIZRFPhomgET s v Lz~F 3o —FgTF /1 (9+1)
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7k, EmEOBEZ Scheme 112, Ik v~ 7T 7 H &5 ORIE SN % Table 2 (2
RLTZ.
Sample 10 g
——add 100 mL of acetonitrile
stir for 30 min
— filtrate with filter paper (No.5A)
25 mL of sample solution
—— evaporate to dryness under 40°C
—— dissolve in 10 mL of hexane-ethyl acetate (9:1)
Sep-Pak Plus Silica (prewash with 10 mL of hexane)
—— apply sample solution
—— elute with 15 mL of hexane-ethanol (4:1)
—— evaporate to dryness under 40°C
—— dissolve in 10 mL of methanol
— centrifuge for 5 min at 5,000xg (10,000 rpm)
LC-MS
Scheme 1  Analytical procedure for polyether antibiotics in formula feed
Table 2  Operating conditions for LC-MS
Column Phenomenex Gemini 5 u C18 110 A (2 mm i.d.x150 mm, 5 pm)
Mobile phase Acetonitrile-5 mmol/L ammonium acetate solution (4:1)
Flow rate 0.2 mL/min
Column temp.  40°C
Injection volume 5 pL
Ionization Electrospray ionization (ESI)
Mode Positive
Nebulizer gas N, (1.5 L/min)
Heat block temp. 200°C
CDL temp. 250°C
Monitor ion m/z 769 (salinomycin), 891 (semduramicin), 783 (narasin A), 688 (monensin A), 608 (lasalocid)
3 BERUER
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AT ERYE I STV DA OY Y ) v AT NI DA, BT aTv Ay
YF RV TL, FIVURREFRY YT NI Y AOWRKs u~ 7T 7L bERE DY
TIX, WBEERIC A # /) — v — K —FEfE (940+60+1) BEH I TWD. F7o, ks~ 7
S EBRONEEZRWEERETIE, BBET v ES U ABKNRZHINTNWAEZ b, 21
HEEELT, WHHRE LTAX 7 —L—K (9+1) & A% /7 —/L—10 mmol/L Fifg7 > =1
LR (9+1) ZHRFTT 22 LIk 0, BT =0 ARKOEEIZ OV TR L7z,

ZORER, BT =0 AERE AW OIIH W R» o 56X 0 E— 2 BRIZRET
Hotelz, UBORRT CIIEIRT v T=v ARIRE SRR ZERT 52 Lic Lz

2)  PREFFRERE L OMEHINA A > O fEt

— RN SN AEBIBIE LTAZ ) — AV EOTE b= NI L%, F-HET =D
LI DPEFEIZDOWTIEL S KO 10 mmol/L & W CTHRET&1T - 7-.

FP, AX =V EANT, AX 7 —)L—10 mmol/L FEFRT > &= LAVEIE (9+1) M OVA X
J—)b—5 mmol/L B 7 =7 AIFIKR (9+1) ZRafLi-L 2 A, WIhbE=F—A 4
TR H0D, TRty T a7 vA VU ORFERHNPE OO TEFEL TV,

F T, REEMAELS T A0, BIRT L = U LIRIK OVEBER T O R 2 BN & 4
AL ) —/L—10 mmol/L Bifg7 v €& =0 LAFEHK (4+1) M O'AZ /—/L—5 mmol/L Fifg7 €
=7 LR (4+1) ERFTLEED, 2oL bbienoiz.

Wiz, 7B h=brUVEHWT, 7& b= KU/ —10mmol/L HFZ7T > & =7 LK (9+1)
KOT7+E h=hKVU)L—5 mmol/L Hifg7 »E=7 LMAEK (9+1) ZHRitLizE 2 A, KHEME
Eb, AZ =N EHWEGE LD RFIRFRS R o Tz,

T, REFMZELS T572, EEBRICLTTYE b= F U /L—10 mmol/L FEfE T > &
=7 LRIE (4+1) BT & b=k UL —5mmol/L FEfE T > & =7 MR (4+1) ZRatLiz s
A, WL E— 7 O HER IR ORI B W TR BRSSO, 22T, 7Tk
F=bF U/l —5mmol/L BT & =17 LK (4+1) ZHWTZHEIZBNT, VU /v 1T,
YT ATy, I, FERLUVIURRTHEY RO ARRY MICEIT bR
EORXWE—ZOMIAF L RETT vV EZ U AL F L TholoZ binh, BT v E=1
LR OREIT S mmol/L THp B x b, RIETITERMKEAZ 7 =KV /L —5 mmol/L ¥
fe7 =0 AR (4+1) 2352 kCLiz.

3.3 BREMOIER
22 D O)NIHE- T LI-IRGEEMERR A S uL 2RIk v~ N7 7 7 EBEOHFHICEAL, 556
NIZSIMZr~ 7T L6 E—27 @S THMBEZ RO TREMRZER L. ZORE, BEH
TV 0.5~10 ng(JI1f) O FEPH TEMRMEZ R L7,

34 =07 LORE
22 D 6Tt~ Tl L7 IR SRR 4, iR 5 HBLA fEHTZ 0.5 g/t AR 24 & asin L 723K
Bl O(LLF TP MaiatE] 0. ) 1I0oWnT, B EREEICINE STV DA 44— k
7T 7L HMEERE o T, REMEEZFRL, ZhEBEEARLEKE, 3.0 K132
THRETL72RIFIC T, k7 v~ N7 T 7EEGHGHIERA L7z, 2o/ER, V) ~A v T
NV DA, BT ad~wAv P NIDLA, 900, FEXV P NI TARR Ty R
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MU DA ELTORINERE, TALh 95.1, 121, 93.4, 102 X 73.4%Th 0, Ll Bif 7ok
RBGONTTD, ZOHEEZEEL L TEOROBF ZHEDT-.

LrL, "M FA— 777X DWEERETIE, BHESEZ 27 v kL —Fifg L
(9+1) ITHRYE L, YU DHF NI =H T LMCARTE, REETEE, ZBRlIC7rakrh— A%
J—=v (44+1) THEHSEDLZ LICL VBRI EIT> TV D, ITE, RESOAMRBL NirE
DREFRHE~OFEOBLR X BB EORAD R OMEZREEOHERZR# T2 2 EREENT
WD ED, EAMICEBEMHEN IR EIICERL, »oZueafRLazMH LN
Hikxat Lz,

1) AfT - Vel oGt

AREE LCTiat R 2 AL, Z7oohLh—FRR=F L (9+1) b LERE L

T, VEFALZ—T )V —FET TV (9+1) XY U —EEE= TV (9+1) ERETL7-.
ZORER, YFLZ—TFT N —FRTTF (9+1) AW EE, BRRSBRT Y hSv

R=H T AIEERET, AMGTSImB LR, ~FY U —FERBRo T (9+1) FHWZE
BT, R E LCIomL A 72%, FiZ 15mL iz CTh, HARDIZREES, 17 a1
RECX. 20 Enb, JaakiLh—FEBETFIL (9+1) 22T, ~F¥ o B
Fov (9+1) =HMAT L EIT L.

2) Ao mE

HBPE LTCT MR AL, Zoakih— A% 7 — (4+]1) 28D DA HEE
EREt L7z & 25, Table3 OfE RN LTz,

ZORERNOAXT Y~ ) — VBB LIZGE, BHRERBEONDEANH - 7.
I THRMEETH D Z =L OENDRNE BRES DIEHBN R0, 2385

EHERSBIEH LT RN EZ N2 0D, ~FHr—x X ) —)b (4+1) &R

A e LCRAT 2 &l L.

Table 3  Influence of eluent compositions on recoveries
(Recovery: %)

Amount of Kind of polyether antibiotics
Eluent

eluent(mL) LS SD MN SL NR
Hexane-ethyl acetate (9:1) 15 0.0 0.0 0.0 0.0 0.0
Hexane-ethyl acetate (4:1) 15 0.0 0.0 0.0 0.0 0.0
Hexane-acetone (9:1) 15 0.0 0.0 0.0 0.0 0.0
Hexane-acetone (4:1) 15 293 0.0 79.0 9.4 0.0
Hexane-acetone (1:1) 15 63.5 74.8 84.6 82.5 55.9
Hexane-ethanol (9:1) 15 106.8 73.1 89.2 91.8 93.9
Hexane-ethanol (4:1) 15 86.3 76.3 88.2 91.3 94.9
Hexane-ethanol (1:1) 15 74.3 76.7 86.0 89.9 93.0

3) WK EORE
VUNTNI =R T APLOEBIERELE LTy —xo X ) —)L (4+1) 2BAT D&
L, WICHEHIREORTEITH 720, BELE LT PEmREARBZEHRAL, YU 5=
T LD HIKZ 3 mL Z &I E L, FE B IOV TARIEICHE > THIE L RN 2
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FTOFERIE Table 4 DE BV THY, V) I)~Avy, BovTad~vAvy, 770k
FER VAT OWTIHEHEED 0~6 mL THEH L TWA 3, 788 v RIZ2OWTiE 0~12 mL
THEHLTWEZ D, e CHREREIT1SmL £ 352 &1L,

Table 4  Elution pattern from silica-gel mini column
(Recovery: %)

Fraction volume Kind of polyether antibiotics
(mL) LS SD MN SL NR
0~ 3 81.1 55.7 91.0 87.1 82.8
3~ 6 5.8 38.2 4.8 1.7 1.5
6~ 9 1.0 0 0 0 0
9~ 12 0.03 0 0 0 0
12 ~ 15 0 0 0 0 0
15~ 18 0 0 0 0 0
18 ~ 21 0 0 0 0 0
21 ~ 24 0 0 0 0 0
24 ~ 27 0 0 0 0 0
27 ~ 30 0 0 0 0 0
a) Trace

3.5 ARBHREIUE OB
21 THELZABO S b, ARFREHREGEHZYY /~( T VUL, 2T 27
AT RIUL, TV, ERX VT R ULARO TR R R T LLLTO05g()
filiy/t 2 BTN L 72 sEHZ DWW, 2R 5.0, 7.5, 10, 15 KTV 20g Z8-H L, LLFARIEICHE
S THEIREZ R D, FEHEIRE DM 21T > 7z
ZOFRERIT Table 5 D LY 5~20 g O TR R RENEEZHGLH Z LN TE o), Kik
TIEZOHRETHD 10g B EETDHZ LT L.

Table 5 Comparison of the effect of different sample weight
(Recovery: %)

Sample weight
50¢g 75¢g 10g I5¢g 20g
LS 93.1 95.4 90.5 94.0 88.5
SD 108.8 107.7 93.0 101.7 101.9
MN 107.8 103.2 103.9 101.0 100.8
SL 104.5 100.0 91.2 97.3 94.5
NR 92.6 107.5 95.7 86.5 90.5

3.6 WiEWE OB
BAIE, V) )~wATF NI TA, BoFaTdwAdryF NI TN, 520, BRIV UF
M) AEOTH sy Kb U o ALUSMIEERIMICHEE SN TW D AW E L 14 B (R
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R RTUy, TEIwA VY, 7R b~ vy, ZTIvA4 Ty, TAXNAVERNIATFLT
VEZY ANV TEEXUT NI ATV, sanT NI ATV, BT AT, T
ARSTATUA, JUNTHEAR, R=V=2T <Ay, Baf~wfvy, 7I9RT7 A7+
R—Jb, WEa ) AF RO Vg iusvy) , EEAaREANL 7B E (7r7rl) vL,
T RNRXR—|F, JZUBBET LTI, ANT 77X/ FH VY, Taxx—h, FTAIANT UK
O 7Y ) VRYRAF LU AAKRUBINALTTL) 5.

TAUD OFEYES, & & 2 Bedil IR AR LT t%, A X/ — & W TR U 7o iR e & ik s o
a~ N7 7EEGHIFHCEAL, EEBEHTOIE—VVORBEHR LA, EY—T1F
PO LRI T,

F7o, MilkoRGEE (BBEFEEHN G ) , AKREEH, S FEH, Sharmif
AR, WHAREEMN 2 ) KOILHFEEN) 2Hv, KB L0 i U7z sUra il 2 ik
Kom~ 77 7EESIFICEAL, EBZHITOIE—V OFELER LA, HEL—
IR ool
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Fig.2  SIM chromatograms of sample solution of typical formula feed for layer (not spiked)
LC-MS conditions are shown in Table 2.
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ZOREFIL, Table6 D LBV, U /)~ A >F bU T AZONTIE, FHEITE 89.7~98.8%,
Z DMK UKEE 1L, MAHERERZE (RSD) & LT29%LUL T, BT ad~A > F U TAICD
WU, FEEEILER 80.0~90.0%, Z Ofdi LIEE X, RSD & LT 10%LL T, 77 ¥ 2 20T,
SEHEIL S 83.0~89.7%, Z Ok UKSFEIL, RSD & LT 13%LLF, Exv v MU vAlZon
TUX, FHEIER 104~109%, Z O UIEE X, RSD & LTI15%LLF, ey RPN oA
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PLEDFER D, RIEX, BEFONRA A4 — 77 7EOBRE TR TH 23EH 0.5 g(Jifii)/it
Y EZREFAEETHDL LB LN,
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Table 6 Recovery tests in formula feeds

(%)
) Kind of formula feeds
Added level Kl.n d O.f for layer for finishing pig for beef cattle
(g(potency)/ton) antibiotic

Recovery’ RSD" Recovery” RSD” Recovery’ RSD”

LS 91.6 ( 2.8) 914 ( 14) 852 (3.8)

SD 89.5 (0.7 84.6 (0.9 88.7 (1.4

5 MN 104 (19 105 (0.8 108 ( 1.1)

SL 96.2 (1.9 984 (2.0 98.8 ( 1.3)

NR 86.8 ( 1.6) 883 (23) 89.7 ( 3.6)

LS 945 (2.1 86.0 (4.5) 89.4 (2.1

SD 89.4 (1.2) 80.0 (10 ) 90.0 (3.9

0.5 MN 109 (1.1 104 (0.9 104 ( 0.5

SL 95.0 (24 955 (23) 89.7 (29

NR 88.9 (7.6) 83.0 ( 6.6) 834 (13 )

a) Mean recovery (n=3)
b) Relative standard deviation
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Fig.3  SIM chromatograms of standard solution and sample solution
LC-MS conditions are shown in Table 2.
(A) Mixed standard solution (The amount of each antibiotics are 0.6 ng(potency))
(B) Sample solution of formula feed for layer (added each antibiotics at 0.5 g(potency)/t)
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3.8 JL[AIEAER

REOHBIEE #MET D720, WHEFAETHEAEEHZTY) /~A > F NI DA, BT
TIATV T RIOA, TV, EX VT R AKRO TR R MY D LELTHAO0S
g( I/t FH 4 B 2 RN U 72 SEil ek &2 N C, R o 5 i B VE AT 0 A 5 0 S 2350 BT R
TV T uY— R E T AV v a vt 2 —, EEREEDRMASES ST
o2 —, HENEAN B AR SR PR o ¥ —, MEEANB ARG OTTE 2 —2%
FERIFZERT, MNTATEOE N MK EY & 2 it o 4 —IBfa ke S, ety 2 — K]
Ff Ao # — KIKEBETT (8 RBRE) ICBWT, ARIEICHE > THFIH 2 Fhi L7z,

ZORER, Table7 D LBV, MHBHATHEAEEIFR O Y 2 ~A 2T U U AOFYEIE
1% 95.0%, & OO UK K OVE B BUEEIL, MHExE¥EF 2= (RSD, KON RSDr) & LTZENE
N 2.7%K% N 6.4%TH Y, HorRat 1L 036 ThHoT2. BT 2T~ A v FU o AOFEHAENLER
1% 98.6%, & DK UK K OVEFB H IS IX, RSD, X RSDy & L TENZI 2.6% K% TN 8.0%
ToH Y, HorRat 1 045 Tho7-. 7T 2 OFHEINRIT 88.5%, F DM UK K OV R 81
FEEETX, RSD, XM ONRSDg & L CTENEI 3.5% 4N 5.7%TH Y, HorRat 1% 0.31 ThHho7z. TR
T N U AOEEEIERTT 101%, EOMuR UREE &K OV=H B & X, RSD, X OF RSDg &
LTCENEIN3.6%LTN5.0%TdH Y, HorRat (X028 TH o7z, ¥y Kb hU v LD FEEEIYL
HIE 93.3%, T DMK UK R OV M 3RS £ 1T, RSD, X OVRSDg & L TENZH 3.8% & T 8.2%
T&» Y, HorRat L 0.46 Th-o7=.

Z ZC, HorRat 3 J_T 0.5 % FlE|>TWDHZ EIZHOWTIE, ARIEZEE T A ICIE S 1
TWANAFA— N7 T IR DMEMTFHERELZ R IR LI L0 n, RIEPBEFEOE&E
EEHEU Lo EEIC > TR Y, FRBRESBIEICERAL WD ZERFRRO—2EEZDL
ni-.

B, BEORY, FRBRECHA L7 LC-MS OfE% % Table 8 [Z/R L7-.
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Table 7  Collaborative study results

(ng/kg)
Lab. No. SLY SD¥ NR?
1 532 486 465 426 465 468
2 480 480 489 488 464 482
3 437 425 504 491 415 444
4 497 499 530 518 439 441
5 511 504 441 427 460 426
6 467 477 487 479 436 462
7 449 442 529 550 394 406
8 461 451 534 527 425 451
Mean value® (ng/kg) 475 493 442
Recovery” (%) 95.0 98.6 88.5
RSD,® (%) 2.7 2.6 35
RSDR? (%) 6.4 8.0 5.7
HorRat 0.36 0.45 031
Lab. No. MN? Ls¥
1 510 522 504 466
2 500 556 478 496
3 501 485 409 401
4 530 533 487 458
5 524 490 451 402
6 501 491 476 470
7 506 504 523 516
8 477 452 464 466
Mean value® (ng/kg) 505 467
Recovery” (%) 101 93.3
RSD,? (%) 3.6 3.8
RSDR? (%) 5.0 8.2
HorRat 0.28 0.46
a) Added at 500 pg/kg
b) n=16

¢) Relative standard deviation of repeatability
d) Relative standard deviation of reproducibility between different laboratories



BARHEOT) oAV F V) 0h 2vFaGed v F N uh, F550, B2yt MIOARGG ey M) 0 Aok ae b5 788 LA HuEEEDE 75

Table 8 Instruments used in the collaborative study

LC column
Lab. No. Instrument (i.d.xlength, particle size)

| Shimadzu Agilent Technologies ZORBAX Eclipse XDB-C18
LCMS-2010EV (2.1x150 mm, 5 pm)

) Waters Agilent Technologies ZORBAX Eclipse XDB-C18
micromass Quattro Micro (2.1x150 mm, 3.5 pm)

3 Waters Kanto Chemical Mightysil RP-18 GP Aqua
micromass Quattro Micro (2.0x150 mm, 5 pm)

4 Shimadzu Phenomenex Gemini 5 p C18 110 A
LCMS-2010EV (2.0x150 mm, 5 pum)

5 Agilent Technologies Agilent Technologies ZORBAX Eclipse XDB-C18
Agilent 6410 (4.6x150 mm, 5 pm)

6 Agilent Technologies Kanto Chemical Mightysil RP-18 GP
Agilent 1100Series LC/MSD  (2.0x50 mm, 3 pm)

7 Shimadzu Phenomenex Gemini 5 p C18 110 A
LCMS-2010EV (2.0x150 mm, 5 pm)

3 Agilent Technologies Agilent Technologies ZORBAX Eclipse XDB-C18
Agilent 6140 (2.1x150 mm, 3.5 pm)

4 FEH
FLEfEIFICEE L CWAY Y ) ~A v NI DA, BT a9, NIUA, T

v, BRIV FRNY T ARRTY Y RF R U AO—FMBEREICONT, Kk a~< T

T IEBSNEERS LTI 25, ROFENME LN,

) AFMiEE LTV b X7 L—AF 1k (BSD & (EAFE—F) , E=F—AF
LT, YU I~ Avy, BT ag~wlfvy, TV, FRUVUORRT Y RICHOWNWT,
ZIEN m/z 769, 891, 783, 688 KN 608 (F_XTT > E="7 AIIA A2 [M+NH,]") ZifH L
T ZARMICHIEN R TH-T-.

2) wHEKE L TTE h=1FY/L—5 mmol/L BEfE7T »E=U AfEHK (4+1) ZEH L7 & 2 AR
WZHIENFRETH > 72,

3) FEARE 0.5~10 ng(F1filh) D% BRI Z R Lz,

4) V)ﬁﬁw‘%ﬁ7A%%%Tﬁ%%ﬁ5%é®%@ﬁZA##V*M%E%W(%D,%ﬁ
WIiZ~FHr—x& 7 — (4+1) 15mL ZHW &L ZARMFIZAENAIREETH - T2,

5) AREBHERIUEX, BREOME100g28HATLHZ L.

6) BIE, WV /~Av T NI UL, VT aTdwA v NIDA, FTUY, BERUVUT
N AKROZ Y RF N U ADSMIEREHRINICIEE SN TW A HAYE 14 FBEEKOE
RRPTEEA] 7 FEEE NS B AR 9 FREHIC DWW, TRAHIT A~ OFREHR L= Z A,
EY— 7 X LN ho T

7)) ARBEIZ X DEMMENGRER A Fhii L7/ HR, U 2 ~A > F MU U AIZHOWTIE, FHEIE
89.7~98.8%, & Dk UKEHEEIL, MxHEMERFZE (RSD) & LT29%LLT, BT ad~A )
FU D7 AIZONTIE, EHEIIER 80.0~90.0%, Z O LKSE X, RSD & LT I10%LLF, 7

AATODWTUE, BRI 83.0~89.7%, Z DOl LKEEEIL, RSD & LT 13%LLF, Ex )
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FU T BTN THE, EEIILE 104~109%, € OMK UKL, RSD & LT 15%LLF, 7%=
Y RF MU T AIZHOWTIE, EHEUCER 85.2~94.5%, Z O UKSE X, RSD & LT 4.5%LLF
DB G DTz,

8) AJEITLY, EAFETIEE LYY/ ~A T F NIDA, BT aTdvwA T R D
L, TV, FRV TR TAKRRT Y RF Y TAIZONT, TR 0.5 g(FI1l)/t
Y EZREFTRETH - 7.

9) MEEEHEGEENCTY Vw4 T NI UL BT aTvA YT NIUA, FTUL,
TRV RY ?A&U“?%n YRFT MU DAL LT 0.5 g(Jifi)/t 02 &2 BN L 72 deadak
Bh2 HWT, 8 #BRE T[T & Sl L 7=.

ZORER, AR aﬁﬁﬁaé\ﬁﬂﬂ@*f U/ =AvrF MU U LAOFEHEIEEL 95.0%, F Otk
UK R OV R BURE 1T, FHE YR 722 (RSD, 2 O* RSDR) & LCTENTN 2.7% M D 6.4% T
BV, HorRat 12036 THHo7=. BT aT~A > F bU T AOVEEILERIL 98.6%, & DK
U RS BE K VSR R A BLRS FE 13, RSD, L TV RSDg & L TENEI 2.6% K% ) 8.0% TH ¥, HorRat (% 0.45
Tholz. 77 OVHEINERT 88.5%, € DOk UK K V= BB X, RSD, XU RSDg
ELTENEN3S%KDNS5.7%TH Y, HorRat 1L 031 ThHhotz. X2 U T ADFH A
PRI 101%, & OfGE UKE FE J OVEE R R BURG 2 1d, RSD, X UYRSDg & L CENEFL 3.6% K% T 5.0%
ToH Y, HorRat 12 028 Tho7z. ZH vy FF MU U AOEHEULET 93.3%, £ O UIGE
FOE MBS E L, RSD, XTURSDg & L TENZEIL 3.8%4% F8.2% T ¥, HorRat I% 0.46 ThH
> 7.

ek, AR, 2044 A 1 BAT CRILE S 7z SR AT R I S T,

w
ABRICER L, IS W2 W ek St B AR o A 51 35S I B i oy 2 & < — %R
— b Z—LC-MS YA HEPFRIEHFHOEZRLET.
Fo, EFERBIC2IN L THWEHRASHEEREER, 7YoLV b - 77 U —KA A, 2
EE R E DR G ES S, EEAN B ARBF RS R OMEIEAN B ARG v &2 — OB
DENIIEH OBFEE R L ET.
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