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In evaluating the quality of oligonucleotide therapeutics, it is necessary to pay close attention to the presence of
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oligonucleotide impurities. As an analysis method, LC/MS, combining liquid chromatography (LC) and mass
spectrometry (MS), is generally used for quality assessment. However, since the physicochemical properties of active
pharmaceutical ingredient (API)-derived impurities are likely to be similar to those of the API, there are technical
limitations on their separation and purification. Therefore, it is important to be aware of such limitations and to
understand the capabilities of the analytical techniques used in evaluating the quality of oligonucleotide therapeutics with
due consideration of the characteristics of the oligonucleotides and their manufacturing processes.

In order to achieve this, we analyzed model oligonucleotides using several different types of commercial liquid
chromatograph-mass spectrometers (LC-MS). We investigated the LC separation of impurities from the parent
oligonucleotide, the relative quantification of impurities, the characterization of the parent oligonucleotide, and the
identification of impurities. In the LC separation of the impurities from the parent oligonucleotide, none of the LC-MS
analyses achieved complete separation (Rs > 1.5) of all the major impurities. However, almost complete separations were
observed between the parent oligonucleotide and three or more nucleotide-deleted oligonucleotide impurities. The relative
quantification of impurities was not consistent among the LC-MS instruments tested here, and inconsistent ion
suppressions or enhancements were observed. For the characterization of the parent oligonucleotide, the accuracy of
deconvoluted mass was demonstrated to be within 3 ppm for all LC-MS analyses, and MS/MS sequence analysis showed
100% coverage in more than half of the cases. For the structural estimation of impurities, the mass accuracy was within 2
ppm for all LC-MS analyses when impurities were spiked at 0.1% or more, and the MS/MS sequence coverage was 76%
or more when the spiked amounts of impurities were 1% or more. These results indicate that generally used LC/MS

methods could provide reliable information for estimating the composition of impurities present at a level of 1% or more.
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RChHo7z. B, Table 3 (a) TIEEY—27D75
GUA O ¥ — 7 O Z L L T vz
9, WA SFEOARIAL00% 1213 7% 5 2\ I iE
FENow,

FREICX ¥ 3Vt > DF—% % Table 3 (b) 12F
iz, IRANVEYERKL TS OEHEAH
WY —2 (N-345N-9) »&A3E TR I,
N-14k, N-24ki2>WTik, Bz e EE—2
®L DHEENTE TNV DIERTE ol b

Zibhd, ZZTHENEFNROY -7 ORsIE
HAETEBRSPA SN, IR AN VEBICRs D515

DEZR L= 108U ETH Y, —Hzk
ERsIZIOBETH o7, K£¥—7 OHEMEDH
(%) 122V Tid, Bz —r®I3%tt e b

% : TR 57%
SHEE LS RO —212DWT, FL—TNfF4 L7

96% 2L E, 3%t (Afk, C#t, D#k) <T98%LLET
Hotz. AHHOD» S DOWEBEFFILELFLE D
05% Kiil CTHMEL Tz, FIEDIE 5D & 13 35H
FERRONH 0D, ¥—27® kDO G5
EVEICAEAEIEE L Tz,

44 D LC o413, IP-RPCE — F CpHill %
Hofe LTHFIPAH W T WA EThELTWS
B, HFLHRT GV NI RR S, FRICA
#EDHTIRHMIWE — 27 2105 DINICE T 5
ZHETHELTWS, CThiZY—2 08k H 2
V=T MEZEE L2 TH LD, THEVS
7 A5 (150mm ) O, &2V IEBEHT 7
VIV IORE, BT I URBOEE L EORK
XY, Y=o nMiddETExsEPHINS.
L2LR23S, AV IX 7Lt F Fo#EL, #HE
DL DB IEEIIIE— 7 sy
WCHEBICEN T 70 N 75 AR D 2 LIl
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oY, EICHAAKRTFF T — MESE LA
BRI EINOY T AT LAY —HEL T
V=03 70— RNIZR572008ENTH5. Iz
THMOTF—% T, MEATEL% T DAY
V— 7 HEDO RN TREDHERIREINT
A, UVzux b7 I 5085 300 RYC
IrbntEZoN5. ETCORMYEY—2s% 2710
XN TT 4 =T TREIDHET A DIENEETDH
70, MSHMHZHHL T, ~AAXRYZ MV ET
KW % e B HEEDBENTH L EEZ S
ns.

w2, UV27ax b7 o0 EOKYE =27 2T
BAICIER L, HESHOT— 5 2 L7-.
[P-RPCTiZE & L THEIZIS UTRFED S %
7%, [l UPRHRIRE I (B D B0 S Wl R Y 5 %
ZEDNH B, Table 412 I R ANt VHIFICHEDS
N7RENRBTRERZR L. BV GHIR®
B8 71720916) O Y — 27 @©PHEMT 5571401213,
HmDRL LW HEEMER SN, €09 H2H
(35 KA I3 R0 LI RIEARTH - 72, £
2N PANCH 2O ¥ — 7 BHEIIRIETE, £
nNZhog &7 5PSPOLHA (FIEKEEE
7156.1144) R O°Y 7 7 TF VIEAMIME GIERSEE
w®72251181) T 5 L Sz (Table 4 (a)).
FARICE — 27 O EET 554050121, 5 KD 2

BRI RE G L LT, 20U VEENIME, &
O3 K @ 2 ¥ e RABR DAFAEATRIE X 7z (Table
4 (b). DFV, K5TFEEHEM & BRSO E
LT, UVZux b7 5508 — 27 HED S ME
B MY oGEEZ LT 282, moFEUA
MPAIAE L TV D IREE SRV & v ) BRI RS
RETHD. TOLH YEIIE, X0 5HEIE
{, BREOBENTEES % 5H#ENTE 5 MS AR
7 MVOAF VEREICX ) EREIT) OD—KINT
H 5. Table 4I2IZBHT DA F VRELEZI NS
B LR Z R L TWA. Ko ESTE:C
£ 54 F AUFRIREICIZFAS TR L, T4
F ALDBRICEBEAIE S 5 2 L RHMOFETIED
B0, TNODAF VHEEOBUAEIL S DAFTE R
ERLTWAEALENTWS., IhbHOBIED
SR ERT AT L DOEYEIZOVTIIROEH Tl
N5,

3.2 FHEHOEFNTEE (1 A LF /(B
2ULTQ)

B RHlFRER O EEIEH & LT, Ao =5
WD s, REWNGAFHYDO—D>L LTI LI F
FRIBHE (N-11K) BTSN 5755, FfiThRL
2L AN=Ty MEEEHRLZILHB 2 1P-
RPCTREEOHMW LI -7 pEECTE 2w

Table 4 FE—FFEFFEEZTRI HHOEENHE (IRXIE2, D)

(a) ¥=7®HMY (5.714)

FlEREEEE (Da) WEREBZEE (Da) B A F ViEE  MxFeER Bes1
7172.0016 7172.107 00154 Da (21 ppm)  2.20E+09 100 Hih (4E)
6779.0156 6779.024 00084 Da (12 ppm)  141E+07 064 3 ki 1 ARk
67530252 6753032 00068 Da (10 ppm)  936E+06 042 5 ki 1Ak
7156.1144 7156129 00146 Da (20 ppm)  7A2E+06 034 H 1% & PSPO ZE 1k
72251181 7225122 00039 Da (05 ppm)  255E+06 01 HM#O ’;; %l%’ VIAAT

(b) ¥—2G N-2 (5404)

A EEE (Da) WEKEZE (Da) i3 A F UERE xR %)
6359.9492 6359.954 00048 Da (08 ppm)  68IE+06 100 5 s 2 4 S AR

5 K o 2 ¥ F R AR D
6455.8927 6455807 00043 Da (07 ppm)  S40E+04 123 R
63859397 6385.947 00073 Da (11 ppm)  756E+04 111 3 s 2 4 I AR

DALOGH M TR L 727 — 5 2R
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rFr—2Z2%dHY, UVZu~ 7 I 50— 7 HfEH
LEMFHIiZ 552 L ICHANLH L. 22 TLC/
MSIZE D, HEAXRZ VDA F VERERHH A
Frrux b7 A0OY— 7 kD SN EE 2T
)T ENLOH, BHEDEWREICX DA F L)
KOBNEEZETLULENH LY. T2, — IS
X, LCTHEESN TV RWESDOMSIZ X 58
SGHCBOTIET MY v 7 AR E ZET 508D
HbH. M)y ARpRLE, KET LG TA
FALDBEEIRI B LIZE D A F AR
ILLTA * VIBEEOERERIEET IR TH
D, BHCESHIZE B A+ VL TIELIZLIEA S NS,
KETIZ, AV ITX 7 LAF FOGHFIELD

(@) LCMS (AR LEY)

RINEY At Btk Cth Dtk

(¢c) LCMS (Xy 1t y)
WInEY%  Ath Bt Ctt: Dt

% RV 72 AN O MR B Frik & LT, LC/
MS O R 5 &2 8485 % HIYTA + AL#ifl, 1+
MUREDOEBZOWTHETT 5. Mk LT, &
EOIRA VLY RIZX Y ANty (FEES%H)
12, TNEFNICRAL D 2462 BEL, 5O
LIRFERR (REE95%i#E) % —E# A (01%5 5
10%DTHRERA V) THRML, BEEmAXT MV
DA F VREN SIRIMEZ M L7z, Ehihdke L
T, &ALI2TLC/MS, S LCAEEZ fEb 2w
Ju—A4 Y xrvarig (FIA) #HWiz0iz
v, Wi % R L7

WA Fig 21”7, 22Tl M) v 2 A%
RORWIZONWT, A4 ALl %2 FH, 14 1t

(b) FIA (2RI LEY)

RINEY At Bt Ctl Dtk

(d) FIA (X xLEV)
WNE%  Ath Btk Ctl: D#tE

A A4k
L1 e L

Pl
Pt
Pl
it
et
etk

ElE=
100%
80%LA_E100%4 i
50%LA_F80% AT
50% A
100%t8 368 120% A i
120%L)_F200% i
200%LA

Fig. 2 AHMOBENEEICHTBT M) VI AIROE—RT v
(@) LC/MS (3 FR3Invtr) (b) FIA (IKIVEY) (¢) LC/MS (X¥ At ¥) (d) FIA (X¥ At y)
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REZREOTRL, TNOOREZMOMRKR TR
LCTWwa. BRI, HWISAH Z a8 L 75
B OND A+ ViR, MY HACTHE L7z
WG DA & VST AEE (%) & LTHEBL
72. IRANVEYOLC/MSD#ER % Fig. 2 (a) 12
AL7z. FHoRIIEEES R ST, At C
FER DA TIEA A AL SR S 7z olx L
BfZ&TOWMERAL ¥ b TA F AAUIRED TR X
nrz. 72, 44 Ml 2R L7234 B T
ZOREIIZIISETHY, CHTIZETOMWER
A ¥ MZBWTHIE80% LA L GainE 0.2% Tl [l
INE100%) TA F Se#fl & LTI VFET
HozDIxF L, DT EIERS50% A i & 58
A F AR A SN T2, T=FIIRE WV
A%, At 24 THIH S — 4 C2m H 0§l E %
FERLzE A, 1HHEIZELR LT 4+ 1L
WD B ix A+ AAURAED R4 RBRETREZ D,
HEHBEEE AR 2o, ALY Y 7 VoER
% FIA THEMi L 72459 % Fig. 2 (b) 1R L7z LC/
MS DR L MBI Ko R k@EEE s n
T, A F AL D B IE A F AUEED B4 A
ETRI->TE), MmN Aoh
ehorz. F7z, FIATHFEARIIC2EH O % FE
L7245, HEBIHEEEANE L2572 Dok
AEZ 5 LC/MS & FIA % Wik L 7=556, A5 12 IEm
WDHbHEREZLT, M) v 7 ZAEOREICD
WTHELLAE DRV E W) HIWIASTE BA5HRIX
wonhihror:.

FBEOMEFE X ANVt IZOWTHERL, 7
DFER%E Fig. 2 (¢) KO (d) W RL7. &£ LC/
MS D#ERFig. 2 (¢) # I RXA Nty OfEE L b
L7zt %, B oMEEZRTHREEEIEOLho
7. BIZIEDHIE I RA VLY TIRBWA F+ 1L
PHIZRLTW2d, XY R VEy TRIBNE
05%UETEHELAAL F MUEHEZ R THFE L 2o
72, F70, RV ANMEYOLC/MSH R % #4 Tl
LA b bl sd 5 LI3E 29, 44
ALEH B B VIR E AR 4 B FEETAR S N
FIAD#MELFETH Y, IRANVEVOERED
g, SttokiEz LCdh, Hmtk B4 S
Nhh ol (Fig 2 (d)).

VHFRL72X9512, FIATY MY v 7 ZAxh$EA
BlgEsnizns, A+ Aol 2\ IdfEED B

T, SO M B T, MY O3
RV AT ARG L W RE o 72 72,
LC/MS THMxt &M % # 5 2558 U CEEFRIE RIS
EERTIET, ZThoD< M) v 7 ARHR B
TELTLETUML TR ZFEM L7225, Thz
RTARERIEO N h o 72,
CDE)BRRIZE S ZBERICOWTELET S,
9, KALVEH LB O =5 Hratidd i <
EL1000f5DART FVFAFIv LYV EA
T AW TD 5720, AHW O FMNEAT0.1% L
AR R AT & LB IS TR T & BRI BER
v, 72, SRIOKEIZE W TRMEIEROHE
M BEHEATREY, 7) YAAXTZ MV EO4A
TOMMA + > (BWHORLR DA 4+ v RFEMARA
T ) OMEOEGH, 1) BOAEMERDOEHWEMNEK
DFENARA + v OMEORR, KO, 7) DAL
ROFBOWEMBEDOL F v ICk M4+ 2ra< b
T3 ADE—ZHEDO=Z21CKEN S, wih
DOFFETHIBTHIC L THREOBMITRE 5%
BEEZLHOTREZVWEEZONS. HAHW
72LC L O'FIA OB EHH ORI IE Z N F g4l —
HiLawdbon, FYITRX7LFF FHNT—i
FICHWONLRELH TV THHELTWY
5. %0, KREABFEEDRMNZA & R 73
ELToO7T v EpH#EMHOHFIP ZiRML TH
WTW5, ZOAF yXR7THBEIMHICOVWTIE, R
WA SRE T TORFMRBBEICLD, MSIEEOKT
R, FETY7 M OERP BRI S NT
BY, CTELRRTHNRETLZZEPET LW, £
7o, REGEOEI RERSERICEETL LD
Zzoh, WRTFHOGMEZR—T 52 & bULEL
EZONTWS, T LD, SROMEOERE
o 2PV TILBMOMRES LEEE 2 5. £
7o, B0 VIV MNRh T ARE VS 2GS
RZOWTIE, AificdER L LD, HwE
N-1E2 IR KRICHBETE 2502w LD B 2
W=7y MEROFMHEED VR, <) v 7 A%E
EMZ D DOYERFNITRREEZONS. HIY
Wy & A ASIRAE L T A ARTE TAMY O % & %
MS® A F ¥ EREE D O EE W IZFHE 7T 5E T 5 A,
HHVIZLCTHEEL TS MY v 7 AR R 2R S
BHRED, SHORETIIHERZHTIEIETE
Lotz Gk, ZOREELBINBEHT 57200k
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0 WHEH B AT AL BN e B L EZ B ND.
3.3 EMYOFHRENT (BEEEIE, MS/

MS BC I fiZ4T)

REITIX, HWPOEE D720 ORERHTIZO W
TihR%. LC/MS %MW 7Ab&WolEisks LT,
FTHBEEROWREL D L. BETRSNLTW AN
MO & 53 R i AT RE O BB L, B AT500
Daff OG5 FALEW O Y6, B 232 ppm
DHNTHLEENS., ZThIZMEETRT &1
mDalL RIVOREEE W) Z &R b, —F, *)
TIX 7 VAF NEFE S, BE05000Dabll b
THY, ESI-MSTIZY YBEDOR 70 b LA
PR el 2 2 LI X D BN EORL 288D A
F v (B4 * V) Bim/z GHAPEEEM L) 500
~2500FEOFIRICBIM S, TNODm/z% Kk

WCHEEAN AT 2EHEERE (FarR)a—T s
V) BMbHIEERY, BRENICHEONEED
MRS FORAE LD IR 25 2 LAY T
Hbh. Fiz, BICEERFEEEE L THETEEICH
WS LIEREED 2DICMS/MSZ1T9 2 L%
V. MS/MSOff#EEDH B, % { ORI
SR D ST 5 P E e (CID)
Thb. BOFLEWTIIZOTHEICL ) ERRIEL
NIVDERHSE SN D Z L SiEEIEED oD T
FEELTHHENTWS., /2, RTFFIZBWT
X, CIDICX D RIIRTF FiES (C-NFEA) 25
T SN TR A+ VHE (b1 4 v KDy
AF2) #ERTHI LD, TIJB—25DY
BARHHT LI ENTE, Y OMECTRERS
fiASHEZ 5727 I VEROFFEICHH SN A,

DL BF 2 REICl, BIIEN 2 B2 O

1033 5831

o
(@)
T
(9]
1

—— 11050063
— 14344003

30860074

S —7965613

S 546 5593
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Fig. 3 BHD4FERZRH
IRANE VDR AANRY MV (AttDOF—%) #RT.
B 7V AFy VMBI BEMMA F R AR PV OATF—F (Bl R
LMD - m/2). %544 4> Ofif (n-) 2E—2 Ll
T EROAZARYZ b VEFIYR) 2= a VLU B0 ZARY MV (B
3 EE 1 Da). /74 YV My 2 EBEZRENTRLE.

Pharmaceutical and Medical Device Regulatory Science Vol. 54 No. 5 (2023) 449

No reproduction or translation of articles in this journal without permission. Moreover, copy
or reproduction without permission is prohibited except for exception under copyright laws.



(RS  EHIED LC-MS RV B EED DT T — 5 L]

AT\, HIZ, MS/MSIZ & 5 BLg e 78 o 92 1 1
(BEHN ANV — VD EDRIED) ZMREEL 72, EF )V
WA E LT, IFEAVECERE (LCHEE90-95%)
EX ARVt reR (LCHMEI-95%) % Hv7:.
IRANEYDOIAANRY bV % Fig. 310RY. L
BEDLMiAF Y DARY FVT, m/279656 % 5
2391.0212bH720, 9fiin 5 3li F TOLAliA + > A%
WEMICHRIEEh TS, ZhzFaryRY) o —
avLlONRTEERDD, BEMAERERD ]
Da$ORLZFEAMAEITHEL TBIENS., 0
) BLRHITR L7z O D EFNARD A6 72 AR E
w (E/T7AV My 7BR) ThY, itERHE
wEWS LUEAYOREICH NG, K150
BONZMERBEREOMR, BOCHEREERE
EDOERJKCETGE (ppm) ZHEMEE L LT
Table 51Z/R L7z, £f&d, IRA VLY, 2T
AVt Y DY Y T I TEERERE 3ppm DI O
Rl odz, Ghl, KrsEE IR L7 otk
REIX, IR 38 Y ST OB = T 2ppm BIN &
EHRETH BDY, SMMif A DFarR)2—T 3
VA RS F ) TX 7 LA F FIZBWTH 3ppm
DIEEIF N2 EN D, VT b o7 OfFMTHE
NbEoF)IX7 LA F oMM RET 572
DOVETGRMEREEALTVSEE VS, YT
X7 VA F RERBEDGFHAXT, AEL T3
YRV 2= a yEME) LC/MSiERER: L LT
NAFEERFORTF Ky ¥ U T 9idh b, X7
F FHEEOFREE L SN2 H RIS ppm FEE & S
NTWDLZ EIEAD L, SRIOKKEIZTFICEY
METH D EFFMTE .

KIZMS/MSIZ X B EFIHERRIZ O W TS, £
FIE—EMICERENTVEF ) TXZ LEF RO
MS/MS7 57 A 5—aryTlid, VUV
TIAEED AN CEELYWATR 2 2 255
NTBY, LTy s b F 2 O@HIIONT
1T McLuckey 52L& 0, 5fllx#a, b, ¢, df F >,
SMEw, x, v, z4F Y ETHIEPRBENT
W59, FAIERD TEIEAOBNIT Y 7 b 2T
DRI X Y T ZHEEMIZE % 525, MS/MSIC
IVELETuy s MM A v OEEa iR L, #
MR E SN R L O—H D SEHIMRRYT S pCHt
WMLTWD, EHIERIC X ) BHIFEGE T X 7R
EBELTHNL—=VEEGE (%) TEL, Bl
NiAF U FE L HICFOREZBHITIRT ST
T, ZOMENS LEEHEMICHKITES X9 L
KENTWAD, Table 5I1Z/_R Lz, Ey) AN
L—2 (%) 123 RANVE L TIE24T100%, o
24T H95%, X ¥ ANty TIR3FTI00%, B
5143 94% & FWERM O N, 22T, £t
ARIRL72MS/MSD 7Y I —H— 4 F > (kA
T V) OFIILT LBRETIERL, $72CIDIC
i3 2 @20 A DR RLHINT 5 H2ET 2L ¥ —
b R% 5P, FHOBEIESEMETCID % EET
ERIFRAERPEONDL Z EDbh ol BRES
THoHhTh, FIZRTF FIZCIDIZ & % By
ABECEH SN, BEMICHEAR LTS, —F
DAY TR LAF FiF, LRO@EY) —20#ED
B THEL DA 4 v 058FhdD 5 VIIBIEIEA 4~ 7%
EXEOTENY EOLHEICRY, F2, ZRER
BEXRLTVILEPHOLNTVETY. ZDHAN

Table 5 BrYOIEZEERE & MS/MS BLHIf#HT

IRINVEY 2T ANE
PR ERE  HERE MS/MS AR WEMRE  HRMEE MS/MS
B B (ppm) BEHI AN =T (%) B B (ppm) FF AN —2 (%)

At 7172112 2.7 100 7122.298 30 100
Btk 7172.109 25 100 7122.286 14 100

7172.0916 7122.2762
C#t 7172.103 16 95 7122.289 1.8 94
D#k 7172.098 0.9 95 7122.296 238 100
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7 MVIIHMET, WESTHT A ENL Y TFIV
AR (S/N) DI/NEWART MVvERDL. Lz
Mo TEAF Y OIFENEHE LW E FRI N, &
EOF—FEHY 7 by 2 7 ORRENEICLY, A
EEFVITX 7 LAF FOBMYREEE LTHE
MW TESL LR TELLEEZ TV,

3.4 THYOEEHTE BREENE, MS/

MS ECHIIfZHT)

HI T H 99 0 [l 58 0 72 8 0 LC/MS Fs P fE AT
IZoWT, BUROEM L XV THES A HEHIZO W
TikR7z. AHITIE, RO XY DRV %
SRICAGHBM OB 24T -72. VT2 LA
F FOAKWIZ 2w T, Oligonucleotide Safety
Working Group (OSWG) A320174EI2FE L 72K Y
4 P XR—=—= (WP) T, 10% % H 75 b &
(identification) DLELME L T5E 2 AL
TwWb2, —J, ENIZBT A2 MWEBROE 2 )
& LT, 20204E1CBE T 5 A% AMED 1 38 5 25 3 ) 34
- SHERFZEEE [7 v F & > AEEGOME KO
TR B3 2078 ] o RfFEZ LR L TWw 5
A, 2 T IOE OB BRI O W TR IR
BEMHLRVIZRLTB LI [LC-UV/MSIZ & 0
WINER TR LAV TH S| 2 &, BT [H#E
PN SN2 R EWMROBME L D b 1551w
2L, BORHY O PEEASEYN L S hTw

b EDNBE] EIRENTWADY,

FTARHMPE LTERDIRAN LY RO Y A
Wt v (LCHIEEIS%E) \2ZhZEN5 Mol r L
FF FRIEKR (LCAHEIS%H) % —EE A (01%
MH50%DIEERAL M) THERIML, LC/MS%HHT
i1o7z. EORBEOEH R THIUI I % B &l
SENUREA, F 7z, HEE [ E D720 O MS/MS LS
MRS TE B DI DOWTHGEL 72, &8, IRRXV
oW TIE 3 (B, Ctk, DfL) ofsR, X
ARk IZoOWTIE 24k (BEE, DAL ofkzRE H
WCERL, TESHHEROY 7 by 27 2w
TAro72. Table 6ICI R AN LV DOREREZRL
7o, BB LT, RN 0.1% LA b CIERE 2 B
HHETRETH 572, HEBREIIZLOEAT
lppm &iii, AKDOHEAE T 1.3ppm & =W HE 2
EARRHND 2 LR T & 72, MS/MSHELH 4 /3
L—=JI2o0nTlE, #ME01%THM% L\
F—2AbdH 5N, FHiHEE LT, @iNE1%L
TNV =T T8% U ESHEFETETEB Y, &N
BEAMRL TV INL — VL E L R AHECH -
72, 72, T=FIIRIBLVY, XY ANV TDH
FMOBEPHESNTEY, HEMEIRME
01% L ETHNIE2ppm BINTH Y, MS/MS H /N
L—VI3RME1% U ET76% L ETH - 7-.

WP 25 e DL EE R BEZ 1.0% & E L T
WHZELERS L TALE, HEMEIIFHEHBEY

Table 6 SRIFMHOBBERIE E MS/MSEFIREH (I KAt >)
AA Bt Ctt: Dt
e S MR A Moy B Wk TRRE 000 s W TR o
(%) (4 B®  (ppm) L3 (%) B B®  (ppm) L3 (%) 28 3 H®  (ppm) L3 (%)
0.1 6757.039 1.2 84 6753.026 0.1 94 6753.018 -1.0 10
0.2 6757.029 -0.3 100 6753.023 -0.3 83 6753.025 0.0 10
05 6757.026 -0.7 100 6753.024 -0.1 94 6753.026 0.1 36
1 6757.032 0.2 100 6753.021 -0.6 83 6753.024 -0.1 78
2 6757.0307 6757.032 0.2 100 6753.025 6753.019 -0.9 89 6753.025 6753.021 -0.6 89
5 6757.037 0.9 100 6753.021 -0.6 89 6753.023 -0.3 100
10 6757.031 0.0 100 6753.023 -0.3 89 6753.025 0.0 100
20 6757.026 -0.7 100 6753.025 0.0 89 6753.034 1.3 100
50 6757.029 -0.3 100 6753.028 0.4 89 6753.033 12 100

BROMHIE, BHIERLAF VBEDOHVESTAV b—TA4F v, CHEDHIZE/ TA Y =T A4 F ¥ ZH
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I L C2ppm A TFTH Y, T/, BEHD70%
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