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% 55 [E 25 B E B R B HIHPLCTT iR R AL
ACQUITY UPLCRY 77 & R AT R B &

Andrew Aubin, Daniel Root, 3& [E];X4F 1t/ 5]

IR

EAXF, BRMNEENBTWEAERAGRENLFTETT
EREEAA (USP) FRHNEXEFH XY RAHPLC
7735 BB EWaters® ACQUITY UPLC*R 4t FRYIET2 . 254/ NBkE
(1.7um) ACQUITY UPLC BEHAIERI A9 E, ACQUITY UPLCER e o] I
RIULATEGHPCHMEE, R, RINNE T IEINERIRE
NIRRT LB ORIE, FIXETEHTT IR,

JVESE T EERE—TREFER T EANRIAER. &
BHNEUSHENTTEZRBREA, HENBESH, IRE.
HEGR, EONBEMBENE (NRXABEDENIE)
BRFBEACQUITY WPLCR G E M EIERERST (KEMRER)
HNIEE, IMTEEEEE, ERFIRSEZEND S
EMERN, ERFERFEAMNETER (FlmER MM
BEETF) . B%, XAAQUITY PLCREGE REEXBEIN
E, BONEOREE., BTFRIVEAZETERRNTERS
MBRIERSHFMARIEER, RAFEATHINBRIE,
R ABHNREGR T —MREFRNTETENNS, WE
£ F FHACQUITY IPLCR FFI L A ML=

WRAPBREZTEEFAR—DONTTENE, BAX
NRWTTERHMESHER T AN RN, EXMBELT,
FEHEMMZN. ETNE. 2BEE. RAEAESFSEHRY
MRS BT ERTREATINERE,

NFITENFERRGE, RIERVAHTHNIE. BT
UPLCH A B MR, TSR EYF, BN Empower™ 24k 4 A9 BAE
NHEEEREIESTEANIR FR/RIEIEENEDHF
ZTRIE,

KXR®E (Mirtazapine,
1,2,3,4,10,14b-hexahydro-2-
methylpyrazino[2,1-a] —pyrido
[2,3-c] [2]benz-azepine)
(E 1) B—Fhies
75, B 2%
&, B R HEHS-HT2H
S5-HI3R Kk, REEXRE
ERRFARYEM.

B 1. KEF

n

SCISFNZE R

et

RIACMBERRAKEY B MSigma-Aldrich (St. Louis,
MO) . ZB5. FREZF0PU & kIR M B Fisher Scientific (Fair Lawn,
NJ) . BERS xR EaFluka (St Louis, MO) . %53 4 = J.T. Baker
(Phillipsburg, NJ) . 7K 2 BMilliQ Gradient ATOER % (Millipore,
Billerica, MA) Zifb Ay, KEFFSNKRFEMBE XY REBE™
IR, SPOKREENEXY RS B BARIEETE SRR,

HPLCIS 2R A0 53 #T 5% 14

HPLC43 4155 F Alliance® 26954 55 28 5T N 2487 WU A< 48 4
M eE. EAHEREGALIEERA5M, 4.6 x 250 mmiy
XBridge™ Co#%, 25 EZ5 8877 XM & 2 AE840°C F10uLAY
AR, REBAHANBEAERZEN R, URZHE,
HE, MEKRMAEAR, LEBA65:15:12.5:7.5, RiEHI.5

ml/a gk, MK H2400m., FREREREA TR ZIB/KE
BB

UPLCAY B2 FN 4347 5% 44

UPLCTT K B9 FF R R 7EACQUITY UPLCE 4x E #1789, 1%
SHRIANTTAFEIERE (BSM) | HREEE (SM) 577
LN (TUV) RMBSERL., BEAFEA.7um, 2.1 x50 mm
ACQUITY UPLC BEH C,pft., EIRFRENERAIIEE] . EIBEREMSD
#r #8455 FEmpower 2 3% 4,

EE AP ERITRIA

RIFEBEXEHANME, BINZHPLCITERN R KA
(1) FREANMNPBE (Rs) RFNT20, (2) EXSHRME
(IMEEA#BERFHEATE) &/0F20, (3) EX
IRFFGEI R IERRARSDAG R T 2.0%, RIELRFMH
B XEARPRTEHRTTIHE, TERELRX LR
. RS, TONTEH#TTRE, AEONREE
BmnEP B YARRILE B 35% R D 2I33%, BEKATFRE
SN EXRMRNEENRBEAXDNITEHRITON (E2) |
PRERADEFET RN E, Kb RELNE (18



XMERCHD) BMDBEAN3T, EEIRHFFENENAE

7 HYIEEFRAIRSDARFE 2.0% A9 R IRA (&)
ZHPLCTT A IS 2] T8N, B TR T U#TE Y

By EE 151 18 2 4k 3 2 ACQUITY UPLCR 45 |,
HHREZHINAHPLCTT A BIACQUITY UPLCER 4t £

A 2.18 min 0.186 mg/mL
0128 - 9
B 3.09 min 0.569 mg/mL
¢ ¢ 569min 0.190 mg/ml
D D 6.53 min 0.188 mg/mL
A E 34.85min 0.187 mg/mL
0.0% + Mirt.”  26.68 min 0.306 mg/mL
50064 o
=3 ]
1 E
0032 1
B Mirt. A
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Minutes

“Mirt. = R 7 F
2. #IFEFIAGIEE LT AR EEE (10UL#HHER

TZHPLCTT S o U A L 22 75 & B % ZACQUITY UPLCER 4t
L. ERFHEEEAGALZEERAT.7um, 2.1 x 50mm ACQUITY
UPLCBEH Cs 4T, DKMV R U EBRRIHPLCT AR YE
FTESE) . REMBEAARRFEITGIEE. RKAHPLCT AR
TR B RIE X E N R AR RV IR D KR TR E A B R 2
&, 946050,

ARXLETEREM £, AQUITY UPLCRFERETRE 410
Dok, EEWAPLCTERERAREANS mUnsh, JIFE
#30.30mL/5> &, FEAFAFRER10pL FE 50400l FEHAEN IR
. A0 RHARRE DR i gt R AR, DU e R AR M 3F
FREMAESMASIENRR (RFRRR) .

A

EF7R 8] | UPLCIZ #7 8 (8] =HPLCIZ £ 7B (8] < UPLCAE 4
HPLCAE ¢

R UPLCHRE=HPLCR 3 < (UPLCIEEAR) 2
(HPICHEERR) 2
HEREARTR | UPLCH AR FR=HPLCHE R (AR x UPLCHEREARFR (mr2 L)

HPLCHEFE(RFR (nr2 L)

R ERENBEEKRLLGIAREAR

S A B C D KEEE

218+ |3.09+ [567+|6.50+ | 265+ | 34.7 +
kT 0.18% |0.23% | 0.50% |0.46% | 0.54% | 0.40%
RRT 008 |[0.12 [022 (025 |10 1.31
- NA 474+ | 143+ |3.70+ | 373+ | 8.16 +

1.29% | 1.13% | 1.62% |0.54% | 0.64%

067+ |1.36+ |1.20+ |1.21+ | 1.23+ | 149+
RERT 6.0% |1.32% |0.58% |0.25% | 0.98% | 0.34%
%RSD 057 |198 |066 |076 |062 |02

RT=FI9{RERSE (9354) . RRT=AAXH{REE AT ()
xR ZHIARIE B 25 8HPLCTT R A9 45 R n=3]

B3 # R UPLCTT AR & 35 (AR %50.10uL)

FARAIACQUITY UPLCTT %

SUPLCTT R # T E# AT AR F A EmRER LA
RBRFRENRENES (B3) . SIREEHFMRD, 5
BE. BERTMERMETERKEEHEHPLCT T
HIRR ST

ABFICDIZH  BEIIKT2.0. SN IERKRERT /N
TET16, IREEHFHRDIYNT 1%, NX—R kit EE
M3 E 25 BHPLCTT 7R 3 #id SR AYACQUITY UPLCTT A B 2 B
MEEMEERE S REEEZH# PIOTERFRM (R3) .

S A B C D Mirt. E
SEHRT 0.491 [0.631 | 1.11 128 |4.80 5.39
Mirt /9RRT | 1.10 |0.13 |0.23 |0.27 1.0 1.1
245+ 790+ |262+ | 282+ | 3.05+
HEE [N
0.57% | 0.84% [0.23% |0.48% | 0.10%
\ 136+ | 160+ | 1.24+ [1.22+ | 1.03+ | 1.07+
BERT
0.05% |0.63% [0.16% |0.16% |0.033%| 0.28%
HEFRAI%RSD | 0.67 |0.74 058 (065 |0.88 0.60

RI={REGHTE] (43%h) , RRT=AEXT{R B8 At [a], Mirt=>K & F
73 B R R MUPLCTT A A R n=3]

MIXFEEAEROLLOIXRARE, XEHHE HPLCTE
T X &N R D e BACQUITY UPLCR 757k, 34
EER T RR AR E G # PO R EHUPLOITEN S, X
NMERERMNTTERRBINTZTNEER B ER X




MEZIOE (R3) . HRENWPCHAERFEEARRS
B MHERHNER, BRHEFTAT0NH, HEHERER
REY1/100, ZFTRS AR T 5 L9T%RIRENE . XA NpE
BT RWRAERDOTRA, RS T RABLIEREAE.
XE—PMHAXEAAHPLOTER R . B AACQUITY
UPLCR G T7 7R 89— M T

HIFE, HBEAACQUITY PLCTTAE LT IERT
MRARIERRET, T MURREANTBRETRIET .
REBETTIEER, ZAENMERCEBE TRANHE,
BATRDAEESIRECENLE, RNEREH—TH
HITTEBIT R,

FENBFR

RRBEXEANL PLOTERRRNPLCTERET UES
NHEXENANTREENMNER, EEEFRIEHK
HOTENERT R, EAMNRE. FEEHNRE (T
1.7um B B &I B AR N H0.65mU 80, fATTE
1 503ml/5340) | MR RATBRRE N BEEFS B R
Y, MEMUONERTH. KERARAEZFNME LR
fE GMNENEAN FEFT—NMNTI%NEE) BafE
BAZRTERERGENMNER, REAENAENPRE
MR, IR TTERRNTTERSNRIERSHE IR
2EFKR, RAR/BHTVBINBERIE. MXEEHRTLTE
RIFN TSRS ERNERRGAELBARTIER
FR., TEBTANERZENRELFRREIEHATER
FENMHEROEM"E, E—PREETHE, FHEE
BEHBEMNMESH I, ZTEBTANTRELHT
FRARERE, FARIR, WELEYw. BIWXETERE

REZTBREANTHREFTRNITEERTEH R IL
FBEEX A

ARFEEAXYEOREEH A (REH R Img/mLE
TUIRK/IZERRT) ARERHETREATON. £A
2.1 x50 mm, 1.7um ACQUITY BEH C,g#%, R zh4E 4 10mM ERRER 5%
PEAER (pH105) /ZBF, #HAAETRAI10L, ik H065my/
D8, 5 DEA0D SR BUE 1718 R Z K5 R B M 5%t 2 85%H9
MR, EESIREREEI Db TR,
BERIFET —METHEAY# (BiERRRSE .22/
M) FEBERHAKBFLREEXRYRNDBEIE (RS o X
THERREREMPREM T ERUNRB U —FRE D
BE, BARARFMBXYRINSE. FRAEEZHAHPC
TTEMF R HIACQUIYY IPLCTT AR 21 B L EAFIES, #itk
EIACQUITY UPLCTT AR e 8 A9, FEARGEME LFRFHM TR
kA E G HEPOTEMERAPCITER (k6) |

RARIMNTEFTRHATHORIE, N TATERIEL
EETBERPANGEE. ERE. BREMEER (LOD)
. BT HEXYRBRIL MSEE $0.05% £0.5% M5, 1ZT7E
X F 89 F A8 XM RTE0.01%%]0.5% A MK SE Bl P &R 2 2 1
BAEXRL2EKRT099, RIF|EXEHLLHRPRE (0.10%)
BAE . SR RE IR R EHER580%. 100%HN
120%, B XLEFROERENR, TTENERTEEE TR
IE, FHEMEERHBILT%, UEIRITTE BT E U %RSDE
T, FTEEXY B %RSDE N FFT2.0%, FrAEXYRAY
EEREIBNTEEHENEM0I%RNATIRE., FTTERRE
TR A= dhgnEmpower 2 TR EIRRAER, H—THEE
T SERXEEER S SR T AR A ).

HEAMR, o UESPHARANER SR EFNDE. S Rk 09 35 E 25 82HPLCTT 3% | F FF & B9ACQUITY UPLCTT 7%
P 4.6x250 mm, S5um 2.1x50 mm, 1.7pm ACQUITY
ZH EEZ5HPLC AT 3% 5% R ACQUITY UPLCHT 3% = XBridge C,q UPLCBEH C,q
. 4.6x250 mm, 5um 2.1x50mm, 1.7um ACQUITY ] 40°C 40°C
B XBridge C,q UPLC BEH C,q A, pH7TARER{L SR |A. pHI05/ 10 MME
R 40°C 40°C FIKY) TRER $%
A pH7T AR R ER A pH7.AR9E (LT F $% mEhtE B 285 B MELkMB. 2K
hKY) K (43.36. 21)
WEItE B 2B FEE. WEKR |B. 255 FEE. MEKE JRE LI A67% A:33%B | 4.5 A Ak R S-37%
(43. 36. 21) (43.36.21) i={TRY[E) 605> ¢ 469350
BELEBIA67% A:33%B | SR AL 567% A:33%B RT K& F |26.7 min 4.15 min
Z{5E 1 | 605 6h 1044 FE15mUnE 12 M54
IR 1.5 mL/4)> g0 0.30 mL/4> ¢ ¥ 3K 4 1240 nm 5 pps 240 nm 20 pps
BEEERFR | 10 0.1 HREAFR | 1000 Tul

I 4 ZEHARPLOCEME R FEHUPLCTENSELLR
ACQUITY UPLC BEHAE ®] IX e SpHEFME T M. & FE ok

F 5 JRR A9 3 E 25 SHPLCTT 7R AT 7T & RYACQUITY UPLCTT &%

HHILLE



oz ] £omm s
C  234min 0.151 mg/mL
A D 259 min 0.150 mg/mlL
4 E  3.99min 0.075 mg/mL
021 ] C Pgirl 4.15min 0.245 mg/mL.
- 0.14 -
0.07 ]
B
0.00 : | l
A S P S AP P ARV
Minutes
[E5. HEBEHIFRIUPLLTT %
S A B C D E Mirt.
TR 081+ |1.36+ |2.34+ |259+ |399+ |4.15+
: 0.12% |0.18% |0.11% |0.11% |0.06% |0.07%
Mirt. A9RRT |0.20 0.33 0.56 062 096 |10
171+ |299+ 745+ |363+ |3.78%
\NBT
DBENA 047% |0.05% |0.01% |0.12% |0.64%
X 160+ (1.37+ |1.01+ |1.06+ [1.02+ |1.19+
BREET 0.01% |0.80% |0.02% |0.00% |0.09% |0.20%
EFRAS
PR 0.10 0.19 0.26 027 |1.44 050
%RSD

RT=fREARTIE] (0%H) , RRT=AAX{REZ A ()

76 I ZUPLCTT AR 5 R n=3]

.T Waters ACQUITY UPLC & %

, Mint=k &£

& it

AR — TR R A EH AR W) a9 52 B 29 #2HPLC
TR E AT 5 LT 2 5 A R Al — M UPLCRI T %
RATENEBEEEMINN, BRNEENEETT A
MBFANE—FHEXNPLCH R, NROBHRNTIUE
B, INTTEMARANER, RNEFRE, KETLHHE
X MEBEXYRZENDEEOESF. MSHNRIES
RETHOWPLCTERERECHTRNTEZ—HBEIRIL,
ERTAMUPLCH T ARIE TR (8 A4.50 %0, LR SEA9HPLC
B75% (600%h) EHRTRS, dBibEiRFErIUPLCAITTER
2f&.

RARIEH T EZERBNN BB ESTFLEETE
EARERTRIE. BEWCHER, METMRKED
(ERBXBILETERRIEHRFRGE) . BNLHK
T mEYEM ., MEmpower 2 BMFRITTIARIL E RS, TR
MEETBBRUEEBAETLRMENT.

Bz, BRRECERESHRECENEXSZRIE
R ERBRRBUXERAENIENDNITIE, B2, R
BREBEEXBITEFT LKA TTIEUR D RIEXTKRA
e, EDBEENRS HTNENSEE,. WXMHH
Re, XENTFHEESRLETNE, BESEFLHEAESE
EFRERMNTH WESHNEXTEANSNHEFTERES
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SN B LB
(FRE 25 G ) e

& EFT MRS RE)
M=, B8 4

B0 N e 4l 4 i & A 3= RIHPLCS UPLCRA EiE 434

S THUEPOHIA it B 3 IR e B AR U
777% rHUEPOftIR @ K xd IR

BT
A, RIS ETRIEEVIERE.

J& 7EHPLC 5 UPLC® | f Ak R i
#£i% UPLCSHPLC—#%,
'fEHinu?ﬁ*%

i
HE. EAMARESETIE. AHPLC. UPLCIY
458 HUEPOfR 5 & 3 1R T R BSES U1 /B MOAKER 7EHPLC AR S R I — 3, #EWPLC LKA =2 —3.

FEERBR/K

A BRANROME R E EESE MR KE
and UPLC.

=R/ BBIK1ER
BE GS IS FrHUEPO LR & B 3 BB AR B 9 — B . UPLCAMTrHUEPORK B B4 R jE), BB bhiE . St
R NN

' =R

BHEE BS3UREE S
Methods Al of the thEPOs were dialysed, freeze-dried
pairing agent

nig
Abstract : Objective To elucidate the proteinase trypsin peptide mapping of both recombinant human erythropoietin (thEPO) and standard rhEPO by HPLC

reconstructed and then digested by trypsin followed by peptide mapping determined by HPLC and
UPLC. Each of the rHUEPO samples was chromatographed on a reversed-phase column using water and acetonitrile as eluents and tri uoroacetic acid as an ion

Results The data are indicative of each thEPO with peptide mapping consistent with that standard thEPOs by HPLC and also by UPLC

Conclusion Consistency of peptide mapping for thEPOs and standard rhEPOs can also be validated by UPLC as by HPLC. Reversed-phase UPLC is a more
advantageous, secure, sensitive and time saving method suitable for separating peptide fragments of thEPOs

Key words: recombinant human erythropoietin; trypsin digest; peptide mapping; HPLC; UPLC
—_
AU

][

rHuUEPO )

BHANBLI M4 FLE (recombinant human erythropoietin
e MERTIRAY

AXBSERRHOPOFFIER, BRIZATATRMm
EAl,
HI655 166N EM, 5

HUEPOR—FMIEE R . & KN40%MIEER. 2T BARLAAE0ND
126) fim. #EEHHD

BEH=INEE ﬁnJTle 38, 83) M—O&E#E
ERMAETREWEARE

ﬁ&j/ﬁ' Iﬁﬁﬁ lﬁ



HINEHERXRRAKR, HEMFIERERRIRE, FibRER
EPO— R M A Fe A ——RR G BB B 2HEPOR R 7 R R 2
EHNEEXR. BOXRANTERERESRHTURER
fig 7K f#rHUEPO, AHPLC (High Performance Liquid Chromotography,
HPLC) N EHESMBE MR, SX B REH#T R ARFTF—82,
Xt RRT (FEARIEFMEAAY FrHEPORR S & RE
HItRAE, {EHPLCA #rHUEPO R Bl s R A BR 17 78 B2 S0 AT i ) 3R
K, mEEEANREAFREZL.

UPLC (UltraPerformance Liquid Chromotography, UPLC) 2 H-F
L/ NRRHERIHR AN BSRREEIE RS, HILTESEN
HPICEEESHN N BREAMREE, MREBXABUPLCED T
BWNEARMEEEERRE, SAKBEDOITRIE,
BEFNER MNIKIERH. 2%, SBENKE.

IR B X bE 7 T 4HrHUEPO [ 3% 443, T B rHUEPO X R 2 e S
EE TR R AKERFEHPLC, UPLC EMIRIL, RISTHUEPOJR & 3K
S5HENNRREZERE—R, FERXTLET EHRAHEPORE
mERPLCHIUPLC L BREIRIN, BT —ME AT ERENR
ETE.

P A=

KT

D

HEH5
11 {2257

Waters® Alliance® 2690 %K 5 . Waters 248745 4844 0 28 .
Waters Millennium32 & 1% & 32 %044, Waters ACQUITY UPLCER 4t .
TUVEE SN 44388 . Waters Empower™ (& 3% & 324k 44, Waters ACQUITY
UPLC Columns Calculator 77 3% & #a5k {4,

RF. ZBE (HPLC, Fisher, US) | =mBEER (44k) .
TREBEE (F7 9474, Roce) | BLEK,

1.2 tFan R AT AL TR

AALTHUEPO R A il @ (BB @B AL, K5
$JBJ200601902, SHBJ200600318) R EARRIAIXT BB A (Mikk
8EMSZy v, EPOSTDT. EPO STD2) £, KT, 1%HREKELE
EHEM. EEKARE1.5mg/ml, =1, 50 (w/w) DA
fRERES, 37C £05CHRIE6/NET, S0%KEEER LR,
&,

1.3 HPLCER S

B, RAECGH, RaEA. 01%=HEERKER.
RENHEB.  0.1%= B AER/B0%Z BE/20% K8 . R i%0.75mV/
min, BBEEABRFMAR TR KIMENBEK214nm, HHFE
204,

Table 1
sigmlUmin | B [E]min A% B% Hh
1 0.75 0 100 0
2 0.75 30 85 15 6
3 0.75 75 65 35 6
4 0.75 115 15 85 6
5 0.75 120 0 100 6
6 0.75 125 100 0 6
7 0.75 145 100 0

1.4 HPLCTT iR BIUPLCTT i Ry SR 1R
5% FAWATERS ACQUITY Caleulator®i {436 HPLCA Bk B 4% 5 34
HEAERTWPCHEERMF, FiR/EREHR0.156mUmin,

1.5 UPLCER g &4

@A, 2.1 x 50mm WATERS ACQUITY CigfE, hEhABR ik
HPLCR D4R . ROME B2 14nm, FHFFE0.8ul, BEIEML %
TR

Table 2
SRIEmUmin | B [E]min A% B% 2
1 0.156 0 100 0 0
2 0.156 11.47 85 15 6
3 0.156 2047 65 35 6
4 0.156 28.47 15 85 6
5 0.156 29.47 0 100 6
6 0.156 3047 100 0 6
7 0.156 3447 100 0
HRSITE

2.1 HPLCEIEE

RERIFHEER THEESTRIZHRE, BEEF
TRIEHADAT,  FHUHEPOR & #d & R H X iR s f9HPLCE 3%
B LHET-1. BET-2, HEPOR®& i 5 HAE R
mi SRR RBREER, RERKEEZTEYWE. TRHAR
BrHUEPO SRR (i dh 2 B Y B SR IS 7 AR AT 2 5.

2.2 UPLCEIEE

RERTHEER, THEEORIZHE, BE&F
TRIBHADAT, AL HUEPOJR R s f R H Xt R A UPLCE 3%
BRI E2-1, BfE2-2, SIKERRBEREHER, WEEIEST




Figure 1-1 Protease trypsin Peptide Maps of rhEPO (SJBJ200601902) and standard
thEPO (EPO STDT) by HPLC

Figure 2-1 Protease trypsin Peptide Maps of rhEPO (SJBJ200601902) and standard
thEPO (EPO STD1) by UPLC

Figure 1-2 Protease trypsin Peptide Maps of hEPO (SHBJ200600318) and standard
thEPO(EPO STD2) by HPLC

8., SHLCRER—#, REHCRAIHEPO R ftid =
8] 9UPLCE i i RS £ 4HE.

2.3HPLCEEE S WPLCEIE ERIXTEE 5118

—REMREEARS FEWNEM], EHRRMTERTE
ZE, REERERMEAR—REMMNEENEZ—, H
ANMEXEBFEEE. 4E. THA. T2, 8ERF
SUFN-35 5%, rHUEPOR —FEMEN LB ERNEE
A, TEEREUEREBUIM2IANKE, HPEFE T 3MEIK
(T5,19,T13) HHF, m_#% (1572-120) K777 fFLBRAK
BREB AT, MEPOMNEER FH K IREEHE® A RN T RS
(THIRES R X, B RKREEMILERE) .

<

Figure 2-2 Protease trypsin Peptide Maps of thEPO (SHBJ200600318) and standard
ThEPO (EPO STD2) by UPLC

Table 3 Amino Acid Composition of thEPO and peptide fragments
after trypsin digestion

APPR LICDSR VLER YLLEAK EAENITTGCAEHCSLNENITVPDTK VNFY AWK

T T2 713 T4 15 T6
R MEVGQQAVEVWQGLALLSEAVIR GQALLVNSSQPWEPLQLHVDK  AVSGLR
T7 T8 19 T10

SLTTLIR ALGAQK EAISPPDAASAAPLR TITADTFRR K LR VYSNFIR GK
T11 T12 T3 T4 TI5TIe T17 TI8
LK LYTGEACR  TGDR
T19 T20 121

THUEPORREEBE MR R & MABR K/ NFHERKER, H
WHEMENFRBREONTERAE, BERDTEBEEM
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Figure 3 Comparison of Protease trypsin Peptide Maps of rhEPO ( SJBJ200601902)
by HPLC and UPLC

146.2~2525 358 /R 103, PRINEBEE ELNRERERHRE
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BERENHFAE, BEEAEHKAHEPOE K RI LT E
FRBER, FUEXNHEPON —REMHTRIZEMNIES
R#TE—HRNKEEDTRZZTABE . SI0EHIK
SEBENMBRHETFTON. RERERIZTEVET 6
B ARmERT .

Eiﬁ%ﬁé’lﬂlﬂ. A2 A AHPLC (JUFFET-1. 1-2)  FIUPLC
(DB 2T, 2-2) UESKT WHErHUEPO Rk 15 fm 5 FLAR Rz X
RanEERAYE. BNENECEARATIMNEBER
MFE, FEHACRAMIE A RS HAN A R AHTEE
X, FREATRIN AT, BERSNMET-T. 1-20 21,
2-2,

rHuEPO X B B BT % A3 89 73 47 (X =% & HPLC, {EHPLCAY
DAL EEEREN, SRLEFREHOTHEZED1450
., MUPLC 47 B 4 AYrHUEPO X @ R E3540 %h, BKIEE
DR EI R N85 X A SRR 24T Y B B th AR K2 AY R

DTEVRSNBRER,
GHEZN S o
8, XEHPLC 20ppy SR BRER T 20515,

BERTIREMARMELLAR
E &, UPLCH #frrHUEPO Ak & X 75 0.8pl A it
1w R {5 A
MO.2AUR = E| T 2.0AUN £, BB T 1055, UPLCERPE
BABENRANKSTESHNDERNEMWEE. TU%E
UPLCFE SE 48 Y 7> A7 B 18] R BGIE 7 61 5 3 IR R AR B 9 —
B, ERREAHRESENBERAT. B8 7 IERE, &
BT D HTRA.

Xt bt [B —$1L K rHUEPOZEHPLCAIUPLC A AR 3 B R L o] I &
Y. SEMKBRAEHPLCRUPLC I & i i /9 4R B8 B 8] FO & 2
FEetE, UPLCAREFH 2B T2 ARHPLCRIRE RIL
RIHBERATEERHPLCAIPLCH E AT Z AN ERER T
REBRRBHEERAE 8. IRFHALF. FHNXAUPLCH
M A9 E AT £ 47 B9 & 1 43 5k i3t — 25 2 B rHUEPO
KR, MAPCHBERREZT. REEFNIEN
R, IEREEANSKRETEMSN, WIEKEDS
ERRE.

#

2
2 %= O B ie R 5 HYrHuEPO R & 1 13X &h & X B8 am ZEHPLCAY
REBFHETE K, EPCHKERABZES—5. HEPOR
R SR BRNKEFEEBN#tEZER, ExTFHPLC
s, UPLCAE S ArrHuEPORS SRR ER B R BB A AT i8], B
NEIHERESTEGNIEENESNRSUE, EEEAHR
EEMEmeE TE.

S 3k

1 Davis JM, Arakawa T, Strickland TW, et al: Characterization of
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SEE® PER AES, ERBUMALBRETML
frtE R ENEERAARLABERE (HEAHRKES
) 1998,29(2):124_127

mnl



L

EBENRHEEIL-BEERBKRILNERmPITAIZIA
G iEM R

TR BF ETH . kEE INER
(. EEHRENERBR AR 8200233, 2 KEHRE (k%) BRAS, L, 200233)

HE. ey TB8aRBEER EEIJEE%E%F%E,%/}” EERBPNMLARNTTE, HERERRE, XA T Waters Oasis
HIBE A EIMEZEBUNME, #HTHRS L, SESNREECESBEEXAERRERFEREATEMREERN,. EHTEEN
0.1~1.0mg/l, ZMHEXFEH0999, FHEMEMRER (SN=3) #50.26ugkyg, EEAHR (SN=10) 450.85ugkg, . #.
R=ENIREKF R MNFRE YRS E 580.5~109.5%, HEMTTRERZE/NF10%,

KR BERURAGR, EMERBERY, WAL 2

UPLC-ESI-MS/MS Determination of Parared in Food

NING Xiaojun 1,GE Yul, WANG Dinglin1, ZHANG Yanqin1,SHUN Haifan2
(1. Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China; 2. Waters Technologies (Shanghai) Limited, Shanghai 200233, China)

Abstract. A sensitive method for determination of parared in food by UPLC-ESI-MS/MS was proposed. The food sample was extracted and puri ed on
solid-phase extraction column(Waters Oasis HLB),determined by UPLC-ESI-MS/MS, The calibration curve of parared showed good linearity in range of 0.1~1.0mg/
L with correlation of 0.999. The detection limit of method was 0.26 u g/kg(S/N=3 ),and the limited of quanti cation was 0.85 p g/kg. (S/N=10). The recoveries

at three levels ranged from 80.5 to 109.%,and the relative standard derivations were lower than 10%.

Key words: UPLC; ESI-MS/MS; Parared; Food
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L1 #Hig&

BERURAEE Waters Acquity UPLCH EZHTUVAS MRS), ™
BAT R BEFIE (Y (Waters Quattro Premier™ XE) | #BFAE{N, iEdk
ERN. RN, RRRAH. BRI Waters® Oasis®
HLB 3cc (60mg) REMEZEENAE], HBLEKEE.

1.2 3850 SR am

FCf (Bi4) WA (B%4) 28K (&%
%) . PR (BWL) . TKHEREM (D4,

PRI WL (ABRIKF, 4iRE98%)

1.3 fRE A TR ED
AL ARAE S &R &R . AEFAFREN0. 100093 RLLL A7 A G
FAZEEERZ100m, %14 5 100mgL AR i & 5.
MAULAREFRR: REIRFTE, THAR0.1%FBRH
ZEEFE (141) BB R R0 ~ 1.0 mol,

[RAVE-+ St
141 Bk G

%4 . Waters ACQUITY UPLC BEH Cy5 2.1 x 50mm, %72
1.7pm, 4R . 30C, #HBER. Sul, KIIMEMWEK A =
484nm, SREhtE. ABEOHIL (JURT)

xR BERER
A ] min SEmMUmin - AZBE PIRO.T%
AR KRR
0.0 0.3 75 25
3.0 0.3 75 25
3.1 0.3 100 0
40 0.3 100 0
4.1 0.3 75 25
5.0 0.3 75 25

1.4.2 i &4
EMELE: 300k, sEFLBEE. 40V, ZRBILEE:
5.00V; RFEE: 0.2; BFIREE: 120C; RAHNTEE.
300C; $#ILRMSRE: S0Uhr, BAFISRE: 500UAr,
BTG B+, E88 1. 294.1/156, EMET
29417277, REIEREE. 18V,

15 B AT B i

1.5.1 # AR EX
HRR M. EFHRERIg (FBHE0OIg) #&, AL
ke, Her30skE, F0.22umpyReL IR, F
BARAMBROHNERR R EHRRIMEENHER (B
#HZ=001g) #&, MAIOMLECHKE. FEI= (4+1) RE3K

(R AEREOmIn) |, & IFREUR T 100mLAy R B
. FASCHIKBIERELET, MASNLECE. HR30s
5. i30.22umi LR EE, 5.

BRDBRENER. AHRFRIMEEHNES (BHE
0.01g) #& MASIEKFTEMIHEDE, MAIOMLE L.
WE= (4+1) WK (EXRBERMONN) |, AHRIR
FI0OMLA BB . FASCHIKBIREERETF. MA
SmLIEC e, Heim30siE. i30.22umpsFLIERE. 5H.

1.5.2 &1k
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153mA. R

BRERAnLE R &, TOSCERRYLEREET .
AE0I%FE®RMNZE-FE (1+1) ARERZEInL, HR
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LERAN L

2.1 ARSI

UPLCR Ay & SRR R A 1. 7um Cig, S HE A A5pm
CoBiEMMILER. BRFEERVILERE, FENEEEDN
RE, EARNRLEESERTHNE, FEEMEMRN
0.2~ 0.4ml/minfRE X ITHFRES BB B T UL,
F e FUPLGE IF B IR AL %,

ERHEREFETE, RTERICEIBNBLUAR
HmBERRER, EXIE R SFOEFAOLE. 55X
BT RE-K, ZB-KEARSBHRTEER. 2RERX
W, XBZE-KEARNERERE N T R E- KR
10, FREBEERE. 100%M Z B R4 L 100%k B B R
HANEBENER, BRI EREETPHRENRR.
FEKFRIA0.1%H9 B ER Xof X L 41 73 % AY £k B8 A i) K% U BU 2 0
AR, BFRMEFENEFHURNRBERZE, RNOREE
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2.2 Bk MR L

B IALLL (CHN0;) B4 (ET) |, ENF
293, HEBETHTETEMH N K29, EHESS
THEME, RI|EMTEE (OH) M (N=N-) 2B,
FEAE20T, 156, 13T B T. EREXATE TR
I (WE2) | #1A294>277, 2945156, 294>138m[{EHEHE
HMEENBT.

BT TETEMEESEEEER/N, HILEEX
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EFZNSUEMEEE T REMERME, RIEEWEE
IR/NGRE, EFET294DLIBENEEE T, 294.1>2771E%
BYNEMET, E3ARRNENNMLZETRE.

2.3 F iR BT R R IL

EXGRHEANENPTERSHENORNER, L8
FeIE R 518 MR BUR IR BON L & ¥ M 24 B9 R IR B
k., AEEENNMAHT T ARBEHNOFFREAE, BT
WA PR FB RIS 18] . P YR FI AR I RIB RIE IR,
ZEZaNE (FRIFR2)  AENEBREREF BXA
100%RE1EAIRBURT], Rl E, SR HkE%E, £l
WIFAXRAIECK: W= (4+1) tEXHRBURH, 22 KR4R
BE, B@#EHROFEROERRTESWN L, F AR
MECHEABREBRE, ETRE. STHRRRTTEER
FIECK, ARTEEXAECKRARNAR., 8KIRE
MRMBTAKINEESFHRIGR, BILERRETINA
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AR AR0.22umA LI AR AT IR . REA AR MY
B, Bl g R X AT AIIEE .,

R I RR IR
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B3 SUAMNEBTFRE

AT ZIR 7K EChk ZKE. B AW

ARE - : "
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2.4 L SR RIIERE
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TR 86.7 102.8 9r.7 87.0 99.1 92.4 90.4 102.2 99.1
%
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