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Establishment of ultra-high performance liquid chromatography tandem isotope dilution
mass spectrometry for the determination of three major allergens from egg in baked food
QI Kai-lun', YANG Yi’, YANG Yun-jia’, SHAO Bing'?, DING Xiao-jing'"

(1. School of Public Health, Capital Medical University, Beijing 100069, China;

2. Beijing Key Laboratory of Diagnostic and Traceability Technologies for Food Poisoning, Beijing
Center for Disease Prevention and Control, Beijing 100013, China)

Abstract: Objective To establish an ultra-high performance liquid chromatography tandem isotope dilution mass
spectrometry method for the determination of three major allergens, such as lysozyme, egg transferrin and ovalbumin, from
eggs in baked food. Methods The specific peptides of lysozyme, ovotransferrin and ovalbumin were first screened, and
then the specific peptides and isotopic markers were synthesized. Samples were homogenized in a buffer solution of
200 mmol/L Tris-HCl (pH =8.0) for 2-3 times. The sample solution was mixed with trypsin in a proportion of 1: 50
(trypsin/protein ratio) and then placed on a shaking bed and hydrolyzed for 12 h at 37 C. The enzymatic hydrolysate was
detected by the electrospray positive ion ( ESI + ) with multiple reaction monitoring ( MRM ) mode and quantified by an
isotope dilution method. Results Good linear relationships within the ranges of 1-100 nmol/L with linear correlation
coefficients (r*) above 0.995 was achieved for the calibration curves of nine specific peptides standards. The limits of
quantitation (LOQ) of the three proteins in baked food were 0.4-10.0 pg/g. The recoveries of target proteins in baked
food ranged from 65.0% to 108.5% with relative standard deviations ( RSDs) less than 15.0% . Conclusion The
method is sensitive, specific and accurate. It is suitable for the detection of egg allergen proteins in baked food.
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Bt 2 £ Tl B S BB £ TR & A Ak
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FE LRGN TN T R b 3 S e i R
AT AE SR, T 5 4% [ 0 AR 40k Hi 11 T o Al R A 4 4R
JiE LR 5 R . FRE T 2011 AR AR f %
I BURRR S o BRI, A AR — Y 3 AR
R A B ) 35 X L B e R R L iR A
o ST T T B 1R RS I 7 kL A
S T P W A A WA

FURI, [ A A P T 002 s i s e v
Al B G0 R W BRE ( ELISA) ¥ i 3R & il B X R R
(PCR) ¥, PCR ¥: kS0 8l & 20 #7°, T ELISA
Y DR A 2 SR T 5 7% R B EE o a 4E ok, E
R 2 2 R B A B T BRI, HEICK
2 PILOLLL 251 g~y 7 T b 4R 0% X8 2R
BRI 11 B0 WOAR €038 - B T B (LC-MS/MS) 46
TPk, AT BRI AR T RO 4T 0 v
A P AT (LA R BT R 2 o g B — B
B AR, 22 T A T gk R R A A e R
D R A — s AR T 5 5P M S 45 A

ARBFFEFE 40 %5 i i T B b SO B
AL ST T OME S A b O R L O R kR R
VA TR 3 o YR T T 0 BUOE (100 R AL 2 R R
TR A2 d 7 s R T AL DE T 3R 26 6 SeBR
RE G B RG I , 315 BE AR 45 5

1 MRE5AE
L1 E2Ae 5

LC-30 A 8 fm 20 W A £ 335 {3 -5 BX LCMS-8060
= DORR AT BT AL ( H A B ) R R RO AT 3 -
AT B ] R4 ( UPLC-Q-TOF) (ACQUITY UPLC®
BEH C, 3% # (2.1 mm x 100 mm, 1.7 pum)
ACQUITY UPLC® Peptide CSH™ C (a5 4E (130 A,
2.1 mm x 100 mm,1.7 pum) ¥y H 3£ F Waters,
Milli-Q 4k #L, &5 w20l , &= B IR 4,
SR R ARG AR AN o

VB (4B >90% , CAS: 12650-88-3) . Bl [
(4 >98% , CAS: 9006-59-1) . bl i 4k & 1
(4fJE >98% , CAS:1391-06-6 ) F #E i ¥4 11 H 3% [
Sigma , i S AR EE (DTT) W (1 mol/L) , LM (3%
0.1% W, LC-MS 2% ), B g (8 4= 90) ,

RapiGest SF (1 mg, 32 F Waters) , = ¥ H JL 4 L HF
Yot -Eh 2 (Tris-HC1) Y5 W (1 mol/L,pH =8.0) , $h g
(36% ~ 38% ). Wt & Wt fe (1AA, 98% ), H iR
(99% ) RPRZ 8% (99% ) . = LFR (99% ) ¥4 1y 41
Frat, ik 5 H 7K B Milli-Q Plus 7K ik 2 Ge il 45 (H
BH % 18.2 MQ/cm) ,

e K B FR B  HGLDNYR (Lot. NO;GT21431-
1), FESNFNTQATNR ( Lot. NO: GT21604-2 ).
GTDVQAWIR ( Lot. NO: GT21604-3 ) . YFGYTGALR
(Lot. NO:JT-60969) KDSNVNWNNLK ( Lot. NO:JT-
60965) \IRDLLER ( Lot. NO;GT21431-3)  LTEWTSS-
NVMEER ( Lot. NO: GT21431-6) , ISQAVHAAHAEIN-
EAGR ( Lot. NO: GT21431-7) , AFKDEDTQ-AMPFR
(Lot. NO:JT-60961) LA K [A] {3 & #ric #% 5 Ik Bt HG
["C-"N-L] DNYR ( Lot. NO. GT21431-8 ), FESN
["C-"N-F] NTQATNR ( Lot. NO: GT21604-26 ) .
GTDVQAW [” C-" N-IT R (Lot. NO: GT21604-27 ) .
KDSN[" C-" N-V] NWN-NLK ( Lot. NO: JT-63615) .
Y["®C-"N-F]GYTG-ALR ( Lot. NO.JT-63614) .["C-
“N-I ] RDLLER ( Lot. NO. GT21431-10 ).
AFKDEDTQAMP[ " C-" N-F ] R (Lot. NO:JT-63616) .
LTEWTSSN [ C-" N-V ] MEER ( Lot. NO: GT21431-
13) .ISQA [ " C-" N-V ] HAAHAEINEAGR ( Lot. NO:
GT21431-14) 2 fE ¥4 >98% , i g RNIKRAEW R A
R w4

Tris-HC1 %% (200 mmol/L) : #E#f # B 1 mol/L
Tris-HCl %% 20 ml B T 100 ml %5 & o, # 4 7k
FEZY 2 100 ml; Bk R &0 8% W (50 mmol/L) : HERA FR
WUk R %82 0. 395 0 g & T 100 ml 28 &) b, k8 4l
IR AR I 2 45 2 100 ml; fil R A 4 7 W (50 mmol/ L,
£ 0.1% RapiGest) : MEFGFZHUIM A & A 1 mg RapiGest
SF M A 1 ml 5 R S0 8% ¥ M (50 mmol/ L) 78 43 ¥
fift 5 B RIS W (1 mol /L) < YE A Bk SUBLAR, 2 1Bt Jie
1.85 g T 10 ml A7 {0 75 5t v, 8 4l 7K %5 i 0T 2 45
% 10 ml,2 ~8 CiB {747 ; HCl % (0. 1 mol/L) ;
HERA AL B HC1(36% ~38% )830 pl T 1 000 ml %5 &
A, BaiKERZE 100 ml; HCl 5% (1 mmol/L) .
YERIFLEC HCL(0. 1 mol/L)1 ml F 100 ml &M,
ABAIK E 45 & 100 ml; il AR B W (1 pg/pl) .
20 e AR S A A 20 ] HC1(1 mmol/L) # 43
B, -80 CLRAF
1.2 Fik
12,1 AR 28 W0 e

53 R IBURE S IR BOAR HE Al 5.0 mg T 5 ml 25 &
L, R Al K T 8 A & 2 B, 43 ) TG R EE R
e JE & 1.1 mmol/L ( HGLDNYR ). 0.7 mmol/L
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( FESNFNTQATNR ) . 1.0 mmol/L ( GTDVQAWIR ) .
1.1 mmol/L ( IRDLLER ). 0.8 mmol/L ( KDSNVNW-
NNLK ), 1.0 mmol/L ( YFGYTGALR ), 0.6 mmol/L
(LTEWTSSNVMEER ) 0.6 mmol/L ( ISQAVHAAHAEI-
NEAGR) 0. 6 mmol/L( AFKDEDTQAMPFR ) ()i 45 & ,
Gr#E T -80 CLRAT

S3 BRI 2R NARARHEMS 5.0 mg T 5 ml %§
P, Al K O A 0 R, o3 o) I R e
JRUEEE R 1.1 mmol/L (HG["” C-" N-L ] DNYR) .
0.7 mmol/L. ( FESN [ "C-"N-F ] NTQATNR ) .
1.0 mmol/L(GTDVQAW[ "C-"N-1]R) .1. I mmol/L
(["C-"N-ITRDLLER) .0.7 mmol/L ( KDSN[" C-
“N-V] NWNNLK) . 0.9 mmol/L (Y [" C-" N-F]
GYTGALR) .0.6 mmol/L ( LTEWTSSN [ C-" N-V ]
MEER) .0.6 mmol/L (ISQA [ " C-" N-V ] HAAHAE-
INEAGR) . 0.6 mmol/L ( AFKDEDTQAMP [ " C-"" N-
FIR) MW, 53 %< )5 - 80 C 17,
1.2.2 Frifeih 2 i il 1

53 5 B — 7 T R S AR B S R AL FR N A R
Y it 25 W, 7B 4 7K R R I TC T R FE Sl 125,10
20,50 100 nmol/L ##E R 51, Hrv[a] 7 2 P An ik
>4 20 nmol/L,
1.2.3 KA FAL 2R

HERH PRI 200 mg BEXE £ AL i T o) KA T,
A 1 ml 200 mmol/L Tris-HCI( pH =8. 0) ~J 3¢ $% B,
SPFALP I A BTk, A2 ~3 IR, EIR20 s,
14 000 r/min > 10 min, B 3% W F Quick Start™
Bradford £ [ 5 & i 71 & F1 5 Ar A0 2 2 3
JE, BRI AR S MR S R U . HC500 pl SR
HAERE T 05 — 308 %, mA 1 pmol/L [Ffi & N
PR 20 pliRAT. B S0 pl ©hn A [l 2 N A 9 2 i
BT 1.5 ml B.OEP, A 47 pl 50 mmol/L #% g
AEEW(F 0. 1% RapiGest) , IR G A 0.5 pl
1 mol/L DTT % ,37 CH#H 60 min, B EF )5
A 1.5 wl 1 mol/L TAA, 25 & G E 30 min; 3%
R 2R 1 il 5 2 1 Jo i o = L Dl 10 50 1 L 9 m A
B ,37 CHRFEMGME 12 hy IMA 0.5 wl = LR,
37 CHEF% 30 min,14 000 r/min &> 10 min, B | 7F
W4T o
1.2.4 UM
1.2.4.1 UPLC-Q-TOF {X #8414

i . 8 3% 4 . Waters ACQUITY UPLC® BEH
Ce(2.1 mm x 100 mm, 1.7 pm), #FEE K BN
4 pl, Wi A0.3 ml/min, WA A:0.1% HiR-2
I, W 3 A0 B: 0. 1% W ER-7K, &6 BE ¥k JBi: 0.0 ~
1.0 min 3% A;1.0 ~5.0 min 3% ~ 15% A;5.0 ~

20.0 min 15% ~ 25% A;20.0 ~25.0 min 25% -~
50% A;25.0 ~25.1 min 50% ~ 100% A;25.1 ~
27.0 min 100% A;27.0 ~27.1 min 100% ~3% A;
27.1~30.0 min 3% A,

Fi W% B TR (EST + ) B RN
3 kV LA R 30 VB TRy 110 °C s i
I HE A 800 L/min, i B2 400 °C 5 44t 5 filf 4% fE
YRR T (M) A58 5XOR A2 B, 6% il 488 e R
6 eV, mhlifE A A 25 ~45 eV R £F 4 iR
FIIK B AR A IE R
1.2.4.2 UPLC-MS/MS {¥ %5 41k

{0,43 . {0, 3% 4% . Waters ACQUITY UPLC® Peptide
CSH™ C (130 A,2.1 mm x 100 mm,1.7 pm) ;3
FEARFRN 10 wl; A 34 0.3 ml/min; 6835 4% i B2 4
55 C. Wshtfl A:0. 1% HiR-/K, i a4l B:0.1% H
MR- BEFEVEIR 25 F N 1 FoR o

#z1 MEERBET

Table 1  Binary solvent gradient
fif 8]/ min A A/ % B4 B/ %
0.0 98 2
1.0 98 2
6.5 70 30
10.0 20 80
12.0 20 80
12. 1 98 2
15.0 98 2

Ji « S5 S TR (EST + ) 5 8 IR 4% 1L TR
LS KV AL O R W N 2.0 L/ming Jii 4
RO WE N 15 L/ming T8N R, E N
5 L/min; Blf 8 <A S5 8 1 IR EE U O 300 °C
i 5 R A8 R L O 150 °C 5 i A BRI EE Oy 250 °C 54
A0 22 S0 I (MRM) 5 SEIRFF[] 2 3 ms.

2 ER5HH
2.1 Rp S K AR K B i i
RFERAERE AT EHRRMT B
T X AR OO 1, DL AR 1 K R IR B B i AT
LR AR EB R e RE RAR M R AR AL
B IR S B e N A B R E M R M
B4 45 DR 3, O o 45 3 10 e S 0k R K A R B . X
VA TR N B R B LB AR AR S AT R
Bty Wi fi% , iz ] UPLC-Q-TOF 4y #7 45 LC Ik i, #1 H]
PLGS 8 140 B 4 A 45 & UniProt £ 18008 246 &R K
B 9 31 0t U A% R B IO B i 1Y AR g IR B
YE &R B, WL IE 1, ¥ 25 36 Ak Bt & — H] BLAST
HOHE PG 2R AR S KA R B ) R S M e A T 3
3 ZHPRE AR R KAINEB . B3 2 0, BT
AR BE 9 Z KB R AR XS AT H HERL W i R
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Precursor mass 874.4119, charge 183

Precursor mass 1428.648, chaige 1.9
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100 ' Nt 474"836 :e 50,3540 94234
<1 1.0 303 _oome: ooa P} Ny i ) e
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# | M+H
GTDVQAWIR
7.8
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Figure 1 M

#2 HEARIKBL BLAST #5545

Table 2 BLAST results of target peptides
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S spectra and peptide mapping of target proteins
Fh AR R 2, HA R 1R S 4
2.2 g AL

Ak 5 5 ik Bt I ™ e . s
CTEWTSSNVMEER A CSH™ A B ke fE I 25 10 T2 R 3%y
5 4 7 £ ISQAVHAAHAEINEAGR TR 3 LT BEH (a3 R, SR B 58 26 CSH™ Jik 23 #r
AFKDEDTQAMPRR e LR, W HBRBRB A T4 <2 kDa, 130 A WAl

IRDLLER FAY . . o

gp%%§5 KDSNVNWNNLK ];ix% Eﬁﬁﬁo Hﬂ?ﬁﬁiﬁﬁﬁﬁﬁ%%ﬁiﬁﬁﬁ,ﬁﬁﬂ*ﬁ*
YFGYTGALR S5 /b ”T?m#EH F 8 R A = 4R 2 TR % H
HGLDNYR JEXG Bk A, 1L — i A frhy 2
- FESNFNTQATNR i brIKBL 1517 5 i 7, 45 5 on & A B R I I

GTDVQAWIR

SRS, 2T Jiq B (Lo
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PRZ PRIE £ 0. 1% HIR-/KH1 0. 1% HR-Z i 4E A

(x10.000)

2.07] HGLDNYR 292.1588.15

1.0 ‘\
|
0.0 : /A - : :
1 2 3 4 5 6 7
10,000)
HG[“C-"*N-L]DNYR | 294.60-88.05
2.5 |
[
0.04 ; A ‘
0 2 3 4 5 6 7
(x100,000)
1.0 ISQAVHAAHAEINEAGR | 59185211010
0.54 i
|
0.0] L
0 2 3 4 5 6 7
(x10.000)
2.0 ISQA[‘~'C-‘5N-V]HAAHAEINEAGR\ 593.90>556.30
1.0 |
001 I | N . ‘
0 2 3 4 5 6 7
(x10,000)
KDSNVNWNNLK | 44470147.10
a 10 \
2l i
E 00 , e e

1 2 3 4 5 6 7
(x10,000)

2.04 KDSN[“C-*N-VINWNNLK

1.04 i

0.0 S | W
0 2 3 4 5 6 i
(x10,000)

IRDLLER | 3055040125

1.0 I

|I

0.0 ; ; === : :
0 2 3 4 5 6 7
(x10.000)

[C-N-I]RDLLER 307.85>401.35

1.0 I

1
I\

0.0 : ; e : :
0 2 3 4 5 6 7
(x1,000)

5.0 FESNFNTQATNR | 477.00>420.70

25 “

|

0’0— T T T — T T
0 2 3 4 5 6 i
(x1,000)

2 (] FESN[“C-SN-FINTQATNR | 480.15-425.60

1.04 I

0.01 e

TN, 25 KB B A b (i T L ] 2

(x10.000)
5 5| AFKDEDTQAMPFR 519.15>468 30
_ﬂ\
0.0 —

o 1 2 3 4 s 6 71
(x10,000)

75
AFKDEDTQAMP[“C-'*N-F|R 522.50>468.30

50 !

iy |

00 N
0o 1 2 3 4 5 6 7

7 5(,1 ,000)

) LTEWTSSNVMEER 527.80>433.00

5.0

25

0.0 . : e :
0 1 2 3 4 s 6 7
(x1.000)

LTEWTSSN[*C-*N-V]MEER 529.80>512.85

25
0.0 L |

T T T LI | T T T 1
0 1 2 3 4 5 6 7
(x10.000)

YFGYTGALR 524.15>156.15

1.0

|

00 T T T T 1
0 1 2 3 4 5 6 7

(x10,000)
Y[HC-IN-FJGYTGALR

0 1 2 3 4 5 6 7

(x10,000)
20 GTDVQAWIR \ 523.15>187.10
1.0 _/.
00 T T T T \V’T— T
0 1 2 3 4 5 6 7
(x1,000)
GTDVQAW[*C-**N-TJR 526.70>187.20
5.0 ’.
00— |w\w4“f T |
1 2 3 4 5 6 7

A5 B B[R] /min

B2 H AR BB R N A i 6 3% 5]
Figure 2 UPLC-MS/MS chromatogram of target peptides

ia 1] Skyline 44 B0 4 BRBLAY y b B ¥ 88 Fr
KA BEE T B A R E 123,05
I Y BS 7 5% 31 F 5 A LabSolutions Ver. 5. 85 {6
AR, o 38 i % T 09 9% A e L Q1) | ilf 4 g it
(CE) F801Y 2% fi % Hia s (Q3) 45 B il Z 4 ik , I B2
25 I B o7 1 358 e 1) 2 S TR S5 R LR 3
2.3 FERIRECREAL

i 5 VA T AR 0 R O A, DAL OGRS AR
WHRIUE . 15 50 mmol/L 2 S 4% (pH =
9.0) """ F1 200 mmol/L Tris-HCl(pH =8.0)" "' &
BRI . B 0.2 g #ES TAI 8t 4 5
AT ml 3R 2 R BOR SIS (n = 5) , Bl bR X

TR M B, S5 R4 (0.8 £0.1) AT (0.9
0. 1) mg/ml, J5 3 1 £ U % B A0 F /i, ik 4%
Tris-HCI(pH =8. 0) J 42 B -
2.4 WEAEAAIFR LR

it P 2k 0 G o ) R R o R A R A R A
FLORBIES XA RIEAT T H 5 K3 R E AR
R T P S2 bR He ] (54% BB & L 12% GR
BRI 3. 5% ) U BRI U A =
25 [ BE B b i R AT I A DU K A K B Y R O
TR S bR B AOR . S5 R E 3 FiR, 8 B KB
TRt it 200 % B ST ) £ 34 I 8 9 HLAE 8 b JF A ) AH
PR R B, T R B O R AL R A B
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#3  HARKE MRM 2%
Table 3 MRM conditions of target peptides
EH W 4 BT/ (m/z) FEF/(m/z) QL/V CE/V Q3/V
187.1(b4 ++ )" -20 -38 -19
GTDVQAWIR® 523.2 ++
444.2(yT ++) -20 -16 -16
GTDVQAW[ *C-"N-I1]R 526.7 ++ 187.2(b4 ++) -20 -36 -13
420.7(b7 ++) -12 -15 -16
. FESNFNTQATNR 477.0 +++
T 345.8(y6 ++ ) -18 - 14 -10
FESN[ " C-"N-F]NTQATNR 480.2 +++ 425.6(b7 ++) -12 -13 -10
88.2(yl ++) -20 -12 -18
HG[ ®C-"N-L]DNYR 292.2 +++
212.1(b4 ++) -20 -12 -23
HGLDNYR 204.6 +++ 88.0(yl ++) -16 -12 -17
503.8(bh9 ++) -20 - 14 -38
AFKDEDTQAMPFR 519.2 +++
468.3(b8 ++) -20 - 14 -24
AFKDEDTQAMP[ ¥ C-"N-F]R 522.5 +++ 468.3(b8 ++) -28 - 14 -24
72.2(b2 +++) -20 -23 -13
LTEWTSSNVMEER 527.8 +++
I 433.0(y7 ++) -20 -17 -21
LTEWTSSN[ ¥ C-" N-V]MEER 529.8 +++ 512.8(h9 ++) -20 -12 -20
110. 1(b3 +++ )" -22 -54 -21
ISQAVHAAHAEINEAGR® 591.8 +++
554.4(yl6 +++ ) -14 -15 -28
ISQA[ P C-"N-V]HAAHAEINEAGR 593.9 +++ 556.3(yl6 +++) -22 -21 -28
401.2(y6 ++) -22 -13 -30
IRDLLER 305.5 +++
209.2(y3 ++) -12 -10 -23
[¥C-®N-11RDLLER 307.8 +++ 401.4(y6 ++) -21 -12 -30
87.2(y2 +++) -18 -22 -17
, KDSNVNWNNLK 444.7 +++
O 4 AR 1 401.8(y10 +++) - 11 -20 -29
KDSN[ ¥ C-"*N-V]NWNNLK 446. 4 +++ 332.8(h6 ++) -14 -13 -10
) 156.2(b2 ++ )" -20 -36 -17
YFGYTGALR® 524.2 ++
442.8(y8 ++) -20 -17 -22
Y[ "®C-"N-F]GYTGALR 529.1 ++ 271.2(b4 ++) -28 -30 -20
T FRERAKE RN ERE T ++ FR MM T +++ FOR AT
—a—1:20 ——1:30
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Figure 3 Influence of time and enzyme concentration on digestion efficiency
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Table 4 Results of recoveries and precision Table 7 Contents of egg allergen proteins in 26 kinds of
] 3 roasted food
kBt It q&;&ﬁtksu I g ¢ }Hl:esp 5 T 7
/ (nmol/L) + + B4 B i et 7]‘/]‘%: RSk A= BpG k  E 7 A it
/% /% /% /% w5 fER /(wg/e) /(pg/g)  /(peg/g)
CTDVOAWIR 20 8.8 10.6 650 5.7 S 1 NN ND ND <LOQ
(s ) 50 105. 3 4.6  71.7 9.2 BT 2 ) /N ND <109 ND
100 88.0 3.0 675 4.0 PET 3 3 N/N 4.9 ND <LOQ
YFGYTGALR 20 105.6 4.7 85.9 7.1 BT 4 3 N/N ND ND ND
(EER) 50 101. 4 4.9 76.3 11.3 BF s 4 N/N 5.0 <100 ND
100 104. 8 5.0 80.3 14.6 T 6 4 N/N ND ND <100
I AR L B N
AGR (B : R 1) : : : : DT 8 6 N/Y 8.0 <1.0Q <1L0Q
100 92.5 3.0 97.8 4.1 BEF 9 7 N/Y 7.6 12.5 <L0Q
%5 HIFEKEBEMEH LR PET 10 8 N/Y 17.4 16. 1 <LOQ
Table 5 Linear equations of target peptides e 1 ? Y/N 16.4 <LOQ D
PEF 12 10 Y/Y 41.0 <LOQ 2.0
S R B /%nriff) 25 1y i ? P13 11 Y/Y 7.1 <LOQ ND
BT 14 5 Y/Y 64. 4 17.0 8.0
HGLDNYR 1~100 y=0.0364x+0.1116 0.999 3 BEF 15 12 Y/Y ND < LOQ < LOQ
FESNFNTQATNR 1 ~100 y=0.0982x-0.156  0.9954 T 1 13 N/Y <LOQ 26.7 ND
GTDVQAWIR 1 ~100 y=0.2057x-0.3794 0.998 0 i 2 13 Y <1LOQ 28.3 <1LOQ
i £ 3 13 N/Y 5.1 26.7 ND
IRDLLER 1 ~100 y=0.0651x-0.0279 0.999 6 Fif 4 14 /N <100 17.4 <100
KDSNVNWNNLK 1~100 y=0.0307x+0.0169 0.998 9 Hifl S Is /N 95 243 <100
YFGYTGALR 1 ~100 y»=0.0769x +0.0705 0.997 6 T, 6 16 Y/N 60. 7 16.0 3.4
LTEWTSSNVMEER 1~100 y=0.0701x -0.0987 0.997 9 4 7 15 Y/N 13.1 10.9 1.0
ISQAVHAAHAEINEAGR 1 ~100 y=0.2758x +0.3333 0.9956 me8 13 Y/Yr 58 32.4 <LoQ
T, 9 13 Y/Y 5.2 23.9 <LOQ
AFKDEDTQAMPFR 1 ~100 y=0.0425x-0.0323 0.999 0 4 10 16 Y/Y <1.00 17. 4 ND
11 17 Y/Y 11.3 24.3 <LOQ

M Oy A& R or 78 s n, BT AR & 45+
JIK B H JBE R e JEE , nmol/ L A T AL FIDF - 25 1 56 Jo
HOMA AL 73, 5 o KB (3 I 5 M L (S/N) =3
HIS/N =10 X R i 2 F & 8 5350 2 75 3 9 LOD Al
LOQ, % RILZE 6.

F#6 3 FMEHEE A LOD K& LOQ(uneg/g)
Table 6 LOD and LOQ of target protein

progrs
EREH LOD e LOQ LOD = LOQ
O A 1.3 4.3 1.2 4.1
B 4 AR 1 0.8 2.6 3.0 10.0
T 0.3 0.8 1.2 0.4
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