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VORI Tl oAb 3 TRE2BR , B 310014) (TR ST B A HEIR L, 35 0% 314006)

B OE ETREEATAEOR R U 8 - H I R 2 B/ S T R DU T S, S T —
T s A KA CREAE IR SRR | BPRIEESEIL 8 DRI I AT s, BT X 8 MR 6 FhFLE
PR 7 A AR 22 I BEA T 234, R TRD 57 3R A Ak 52 B 22 4% 22 K [] I 00 K% L, e i B 22 JIK 70 A
PR Z AR | THCELE | LeME S ORI 18] LA, TR E 1 13 ZRPRAEZ MK, KA 13 28R AE 22 JUOu A
LR A WIRE S AR R T EAT 208, T8 16 A5 b A IR R E AT M 0 . SRR AR 22 IR AE
WA HAT R ARG SE M S 5 S, AR D7 10 2 W R il i ATl Y B R R S W R A S B E

SAEA LI RALY WO - TR IR FLEE

Wh S H R R R R WL AR RS SR AR Z — B LAY S BRI A4 A 1 A
RS KA FEARS | EhA | B RIGE D S P R A R X S A HO R E R
U, LR S S R B BRI R Ok, 28 5 K @l o7 B S LvE e, L
P15 2R A e 5 A FLen B 5 TR SR EW S A e A 30 R4 R R HE A
DB 2, RV IR PR O A B ) R T D S SR (S X B T 3 L e & T
Ay, AERIZE BBRAET 34y K Ay ] i 78 0 Tt AR Hp A AR B AW A 7 B B 42 AT A0 05 8 30 55 ),
PRI, ST ] S o 1) 2 500 D 2 A VSRS [l e 4%, 5ot 20 ol Al 1 o W LA R S

H T, A3 AR RPI IR (AR Z2 PR 5 ) B 5 S 52 © A V8 2 4068 , BN, 34 e 25 iy vk
(PCR) ™| BB G ie W BRF oA ik ( ELISA ) T | SRR kit | we sk WM (233 - I % 2 ( HPLC-MS) 1)
L 5 B O AR - R AT IS R] B % 1% ( MALDI-TOF) 17 48 - PCR 1 ELISA i 43 3 PR sl 4 S Hi A #
RELE A SEIUNT Z YR Hp bR S AR B A 0 R AR (HUR IS I 3 R GE FH TR R
EERT, I H S R BH P45 5. HPLC-MS 1 MALDI-TOF 3238 55 43 7 i 17 b 4 20 BT S 30 %) H b
FEAEFRFERERS, (S, I TPEAFR S TR, BIL 7RG 0 EE KT Uk S5 056 5 on Tt
R LS 7 o TR | T T 25 TR 38 B MR ] 2 A2 2 S (ARG vk 28 5 52 3T 3

PO 2R R 2R BT R — AT BN AR AR BRT S5 B R & A K % 45 & HPLC-MS
AR, i H AR B AR 2 5 AR AR 22 B, 38 2 X AR 22 R ARG S B s B P 5 R P R AT )
ik, TR Z IR0 T BN | R A AR RRR e T O ELHC S F 4 e o T AR v a2
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H I, AR R LA R B KA 54 AL R A ARE 2 RS I SR ALEEAE S
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ST T YK A 54 B FLERE AT 1, Ke 45124 ) IR ) 25 1 0t 20 24 H AR 1L 2B 5 44
W 6 FhELEE H I RRIE 2 BKIEA T T X Lo S50 , R RRAE 22 RSB 1 LU 2R 405 1 & v 05 26 05 1 o 4B 1
R, AR B AT ARSI R AR A B R s 5 0 AR 4 1 S8 AT, e A AT v 2 A
2 | ST — X Z2 R IR L i 04 [RGB O e T A AT R R RO TR SR
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SO SN N RGIE L R 7/ GISE 7R iR = e Ny R e I DRl o s S 531053 T s N E A G B
REAACHARAE A Bl , SEBE 1 X By b 05 Ak 22 IR AR, 52 53] 1 A0 i 5 S By o b 3L 9

1 SCIGERsY

1.1 XE5RFA

Q-Exactive # = 80R AR (154 A A DU AT Orbitrap i34 ( UHPLC-Orbitrap MS, 3€ [ ThermoFisher
3] ) 5 TQ-XS R RCHRAR 3 B B = 8 PUBR AT BT 3% (Y ( UHPLC-TQ MS, 35 [E Waters /A 7] ) ; Cascada |
R AKAL (S E Pall 22 7])

TERIMVPERE(DTT) | MU LR (TAA) | SR A A4 (HPLC 2%, 95 [F Sigma-Aldrich A #]) ; H
B | RO (2 CD,0) (HPLC %%, % [H Sigma-Aldrich 23] ) ; NaHCO, . ZK (hHr4l, ik ki
AANERAF) ; ZHE(ACN) . HER(FA) (HPLC ¢, 781 Merck 2N H]) ;5 2% 8 41 J £ FH 8 ( Trypsin,,
HEO AR A FRA R

31 ANEEsEURE (WSLE 5 5 A KA 3 A FBLEWS S AL WIS 5 A SRR 2 A DR S A%
34 BREEYS 5 ) Yk A LA A . SRAESS  SERITE-20 CYR UREEFF o

16 AT H T RE A K2R BEDE 2 A | JEA-6EDS 1 A SR iR KT 2 A S 3 1 A4 e
B2 A SEFURY 2 AN ARSEELE 2 AL DR 1 AN IR | S RNSK SRS 2 ) 1 5 9 B2
1.2 REMEZSEIESHERNES

8 AW AR TR S Fh 25 4 o 8 5 5 8 2l KV A L, VR A LU (v V)RR 0:100, 5:95
10 :90, 20:80 . 40:60 . 60:40, 80:20 1100:0,

BENEA RS R 4 05 5 3w 7 AR oy BE & 3R4%  HOR A @l (v/v) 250 :100, 5:95,
10:90, 20:80 . 30:70 ., 40:60 . 50:50 ., 60:40, 70:30, 80:20, 90:10, 95:5, 100:0,

J& AP RN SRR  FRAEAS I 5K AR08 L E 0 5 240 22 05 R P s 5 S TR A 3R IR A L
BI(V/V) 5 0:100, 20:80, 40:60, 60:40, 80:20 . 100:0,

1.3 HmaratE
1.3.1 E5f&

HEBRFRIBORE i (LR AL 0. 05 ¢, W3FE 0.5 mL)  IMAEEEK TR B E 10 mL, BHIGREG
AOREAIAIR 100 WL T2 mL B.045 A 100 pL #8247k . 500 wL 100 mmol/L NaHCO, ¥ . 100 wL
100 mmol/L DTT ¥ , 1R ~), T 70 CIEIR S 30 min; BHIE R, A 100 wL 300 mmol/L IAA iKWK,
WEOGEE 30 ming A 100 pL 100 pg/mL Trypsin, {84, T 37 ClH IR BFM# 4 h, ¥ 5 & % i,
15000 r/min .0 5 min, fF " H 3L,

1.3.2 —HELRM

VB LG RE S AR IR 100 pl VS, A 4 WL 1% (V/V) SRR (R 2 AREE S i A
et AR IR ) 14 WL 0. 6 mol/L FUEHN S ALAMIA W, ZEZ M TRV 1 hy LA 16 pL 1% (V/V)
20K, R AR RN I A 10 WL H R R i 20K, T E R T SR A AN T AR R
W50 pL —H AL IS BORE AT S 50 L [R5 W R4 0 NARIE TR &, TR
1.4 BHHEBILEEY

it . ACQUITY UPLC BEH300 C,q A (100 mm x 2.1 mm, 1.7 pm, 30 nm) ; i 35 °C; #HEE
10 pL; ASIPERERHEIE . 15 °C; AiEmshtl A 8 0. 1% H RIS, FishH B h 0. 1% HR-Z 51
W, WE . 0.3 mL/min, BHEBEMNL: 0 ~1 min, 2% B; 1 ~4.5 min, 2% ~80% B; 4.5 ~5.5 min,
80% ~100%B; 5.5 ~6.5 min, 100%B; 6.5 ~7 min, 100% ~2%B; 7 ~9 min, 2% B,

1.5 Orbitrap Rig &4
AL 40 L/ming HENME . 10 L/ming &P, 3.5 kV; BAERE . 320 C; H
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W . 350 °C ., TR RIE B . m/z 200 ~3000; 43 HER . 700005 AGC target 3e’; f5 KRR [i] .
100 ms, dd-MS* SRR 17500, AGC target 1e”, H KPEFERE] A 50 ms, JEHECH 10, FiHt 1A
BE O m/z4.0, & EFHTEAE Proteome discoverer 2. 1( 22 [E Thermo-Fisher 23 &) 20 A VIR
Trypsin; JRUIALEL O ~2; BUERFE N 10 ppm(107°) 5 ZUHERR [ & B4 - 2 DR Y Bt 1k, 221K N 3 L)
KRR — 3k, FEERR A sh S B . B L 4L,
1.6 =ENREFRILEH

EYEHEE: 3.0 kV; BT IRIEE . 150 °C; B FNREE . 350 °C; B HIS A : 800 L/min; #EFL
RS By 150 L/hg [ 1% filf 43 400 & 0. 12 mL/min, I 75 5038t Masslynx %148 % 45 (£ E
Waters 23 ) ) o

2 #ZR5itE

2.1 HERFESKEFISH

LML EA EE NI EAMBE AW RE EIEEAT, o« FLAEAM B-AIKER EE
B RER T TERS R T, as] BEEE | a2 BEEE I | B B AL I MSEE P2 EE AR, X 6 A
BEENS R HFLE AR 90% Ll E RS YR BARENFLE S, SR EZEH X 8 AR
Wby Bk 6 DELE P T AT, Horh (USSP S B-FLERE A,

T RE A FLE A TP A RERE Z 0K, 1 e LR F A SRR T A AT 1 ERe Ar, Ead
Uniprot ( http ://www. uniprot. org) ZH5 2 A2 1y, A5 31t 47 Fp L& A & LMy 905 B 8 B
Trypsin BEY], XA R 22 IRDEA TR SRR e 124 AW 2R R ), 35 4= 5 Hoe 7 AW Fp L 8 1 A0 2 3
FR T HHEAT T LU AR WS AR 031 6 bRl v it i 6 S5 e e Wb 3L 1 rh o E iR 2 R 7 4 i 3
HRHEZ AR (1) o it 32 EEZRAEYE B PG (NCBL) M3 (https : //www. nebi. nlm. nih. gov) $EfEAY
B TR 2 Y SRR A H T HL ( BLAST) XX 6 25 2 IKAE CLI Y 8 AN Fh 25 11 B8 1 v i1 B
HEATLUXT o0 5 R R TR B PR iR HE A A S 5iX 6 K2 IK— i 2 1R 741 | ik H]ix 46
ZRREA YRR A . B AR R D7 2 R AR 7 DAL A ST 110 AN RHIEZ K, TE L
LT RO SCRfE 3R 81~ 97,

2.2 EBIRHHE S IKAIEREE A HE B RIL

NN BE R IE 2 ORI A AE T 52 PRyl i b, Al UHPLC-Orbitrap MS X% 18 1.3 19 Pk 25 5%
AEFESS Y 8 AR IRE 8 22 BRI AT 434, T8 AR SC IR AR =X (ddms® ) XF 22 IR — BT i1 B
HEAToRAE . RAR B A 8 5 #R 1 Proteome discoverer 2. 1 #4174, L Uniprot 208 R 1R BAE NS %,
XF 8 AR RE G 0 B A S A TR IRV . AWSAR D) FE AR 6 AAFRFFIEZ R (KR 1),
UHPLC-Orbitrap MS HAGI ] 5 JL4FIEZ K, RAGIE] £ ik QMEAESISSSEEIVPNSVEQK , H AT AE Y J5¢ (4]
£ UFILE OISR RME 2K

Table 1  Theoretical candidate specific peptides of 6 proteins in bovine milk

FrlmEA SNSRI IN
Protein Specific peptides
B-FLERFE 1 B-Lactoglobulin LSFNPTQLEEQCHI *
a-FLIHE [ a-Lactalbumin GYGGVSLPEWVCTTFHTSGYDTQAIVONNDSTEYGLFQINNK * ¥
asl-FEEE 1 asl-Casein QFYQLDAYPSGAWYYVPLGTQYTDAPSFSDIPNPIGSENSEK * - ®
QMEAESISSSEEIVPNSVEQK
as2-EHE A as2-Casein ENLCSTFCK * ¥
VIPYVR * P
ﬁ-%ﬁ & B-Casein -

k-l M k-Casein _
# Q Exactive MS Kl Z K ; YFEAEA W PAEAE TR Z K, 4 E VP AT I Z MK, K E T P AT I 2K,

# Peptides detected by Q Exactive mass spectrometry ( MS) ; YPeptide has interference in yak milk; *Peptide has interference in sheep milk;

bPeptide has interference in buffalo milk.
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JE B H A R R R & AE T Ak, (AR IR A T A B

BEAN XA 31 5 ARHE 2 IKFE AR 7 ASIFIRE S 5T TR 58, R LR E Z IRAE LT )
vty 43 B vp ot 2 WG I B, A0 2 K VIPYVR 78 /K 48 4% R AR 4= 05 RE P p ke T 2], £ ik
QFYQLDAYPSGAWYYVPLGTQYTDAPSFSDIPNPIGSENSEK 7E 4 - W #£ &b b 8% 46 I 2], £ Bk
ENLCSTFCK F1Z ik GYGGVSLPEWVCTTFHTSGYDTQAIVQNNDSTEYGLFQINNK 7548 24 Wi ke i b W AS:
W ARSI 45 B FEWAE Y £ ik LSFNPTQLEEQCHI fig#k MS #0013 | J3F HRFEE T8, 138,
X HAY T AYIFERIE Z AT B 25 IL0 e 44 S4TSR vE R A B R AE 2 K, T L L P BRSO 52
FrfE R S1 ~97,
2.3 4FESHRITGE
2.3.1 HESERRM_BRELTENL

MR 45 M e AE 22 K ) Orbitrap MS 258, FI ] UHPLC-TQ MS 8~y AH N 59 22 SO Wil ( MRM) #6300
Tk, WA KA WA W AR 2 K59 MRM S80I 3 2, AW AP R AE 2 )ik MRM 2500
LR OSC SR SRR 8 3R S8 ~ S10., 2 T S IR BT i B8 1 Ah 803 S AR e PR X 328 22 R (%) 5% e, SR FH R 67 2%
FRICTEXHEBERFE Z IR TALIE . FIERIA R A & 1 Biniik 2GR R 2 ¥ WG R R £
JUR Fir 5 (R st 1] 5 265 AR st | AR IR 9 R R T2 38 P A AR A 1 0 %t ek 9 14 B s 22 K adE 4 7 [l 432
REhhic BT IE R 22 Ik, LA W BT AR AL ™ 5 [ o7 28— PP AT A= A 7 e TR LU ARLAE Sy ARG
WA TR AR, SN ARTE ARSI . R B DR A o o8 22 BRER e o8 AT AE Ak, T e 5 48 T 45 ek 22 ki) — P Ay
AR, LIZ K LSENPTQLEEQCHT R3], anf&l 1 fros , 78— F A7 A4k 5 R R — 34 b ab B
AIRE S AR R BT A AR 2 K, R WA A AR & . R, BT Ak 2 ik 5 R R —
HH AT AR A Z IR Z AR AE TR
F2 Wk KRR WA AE Z KA MRM 2550, B AR BRI 1] AR M 6 280 (n=3)

Table 2 Multi-reaction monitoring ( MRM ) parameters, digestion time and correlation coefficients for candidate peptides of

bovine, buffalo and yak milk (n=3)

BB T TET MifihE  EEARETE) RIS REL
Yyfp LEEA N Molecular Fragment Collision Digestion Correlation
Species Specific peptides ion ions energy time coefficients

(m/z) (m/z) (eV) (h) (R*)

LS LSFNPTQLEEQCHI-L 872.6(+2) 928.3(+1)/490.1(+1)* 20 0.5 0.9%4
Cow LSFNPTQLEEQCHI-H 875.6(+2) 928.3(+1)/496.1(+1)* 20

LSFNPTQLEEQCHV-L 577.3(+3) 914.1(+1)/490.1(+1)* 20 0.5 0.992
LSFNPTQLEEQCHV-H 579.3(+3) 914.1(+1)/496.1(+1)* 20

YNVPQLEIVPNLAEEQLHSMK-L 627.9(+4) 475.1(+1)/872.1(+1)* 20 1" 0.935
YNVPQLEIVPNLAEEQLHSMK-H 630.9(+4) 477.1(+1)/877.8(+1)* 20

VNELSTDIGSESTEDQAMEDIK-L 876.3(+3)  787.3(+1)/977.5(+1)" 20 2+ 0.941
VNELSTDIGSESTEDQAMEDIK-H 880.3(+3) 793.3(+1)/983.5(+1)* 20

NMATHPSK-L 318.4(+2) 359.3(+1)/405.9(+1)*® 10 3 0.995
K4 NMAIHPSK-H 322.4(+2) 365.3(+1)/408.9(+1)® 10

Buffalo FQSEEQQQMEDELQDK-L 716.5(+3)  1035.4(+1)/775.0(+1)* 20 3 0.936
FQSEEQQQMEDELQDK-H 720.5(+3)  1041.4(+1)/781.0(+1)* 20

IHPFAQTQSLVYPFPGPIPK-L 765.0(+3)  1043.4(+1)/880.2(+1)" 20 2" 0.996
IHPFAQTQSLVYPFPGPIPK-H 769.1(+3)  1049.4(+1)/886.2(+1)" 20

FFNDK-L 726.3(+1) 404.4(+1)/552.1(+1)* 30 0.5 0.932
FFNDK-H 738.3(+1) 410.4(+1)/558.1(+1)* 30

SCQAQPTTMTR-L 654.7(+2)  700.5(+1)/1193.5(+1)" 30 1 0.995
SCQAQPTTMTR-H 657.7(+2)  706.5(+1)/1193.5(+1)* 30

A LSFNPTQLEGQCHI-L 557.8(+3) 613.9(+1)/490.1(+1)* 20 2 0.995
Yak LSFNPTQLEGQCHI-H 559.8(+3) 613.9(+1)/496.1(+1)* 20

CEHE T o+ TRRBIRCREHIKP R S TR, SHEZ AP, L3RG IR, H g R R AT,
*Quantitative ion; * The peptides that decrease after reaching the highest peak in digestion; L represents the specific peptides that are isotope

dimethylated and H represent the specific peptides that are isotope dimethylated.
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0 L L L 1 0 L L L 1
5.00 550 6.00 6.50 7.00 5.00 550 6.00 6.50 7.00

Isotope dimethylated bovine milk sample Dimethylated bovine milk sample Non-dimethylated bovine milk sample
T T T T N\ T T T T-TTTTo oo N\ T T TTT T oo T \
/ 6.23 I /
LSFNPTQLEEQCHI | 1001 A :. 100 B :, 100p C :
Isotope dimethylated : |: |: |
875.6>496.1 E I L I 1
g1 sof ' sof ' sof '
2 " g !
§ 1 I g !
< " g :
1 | 1
| 0 | 0 1 1 1 1 ! 0 1 1 1 ]
1 500 550 6.00 6.50 7.00 :| 5.00 550 6.00 6.50 7.00 :| 5.00 550 6.00 6.50 7.00 :
1 t/min 1 t/min I t/min
1 | 1
1 1 1
6.23
LSFNPTQLEEQCHI ! 100 :I 1001 : 1 100 :
Dimethylated & : I: I: 1
872.6>490.1 3! ' :u :
g s0f ' 50 ' s0F I
2! ! ! 1
é 1 /! ! |
1 1 1
I 0 1 1 1 1 :I 0 " 1 L 1 :I 0 1 1 1 1 :
I 500 550 6.00 6.50 7.00 ,! 500 550 6.00 650 7.00 ,! 500 550 6.00 650 7.00
: t/min | : t/min | : t/min |
1 | 6.00 1
LSFNPTQLEEQCHI | 100r 1) 100r (! 100 ,
Non-dimethylated & :I :I :
958.6>462.2 r : " n I
§, s50F I, sor I, 50f !
g 1 I| || 1
8 1 | 1
< | ! ! |
! ! ! .
1 | 1
L n I /

P[RR PR AE AR WO A e (A) L WP IR AE AL I W5 28 WA & ( B) FNJCAT A AL I 03 2 ks
SR (C) HEl A R W S AR R AE £ Ik LSFNPTQLEEQCHI ( 875.6 >496.1) . — H 3t 4k 4% 1iF £ Jik
LSFNPTQLEEQCHI(872. 6>490. 1) P K Z ik LSFNPTQLEEQCHI(958. 6>462. 2)) it 22 1 Wil ( MRM) (%,
A

Fig.1 MRM chromatograms of peptide LSFNPTQLEEQCHI with isotope dimethylation (875.6>496.1),
dimethylation (872.6>490.1), and non-dimethylated (958.6>462.2) in isotope dimethylated bovine milk
sample (A), dimethylated bovine milk sample (B), and non-dimethylated bovine milk sample (C)

2.3.2 HESKEMEKESEKEEER

FERfE MRM S50 K — H AT AE AR 2 5 AR5 % 48 TR ERHEZ REE 0 ~6 h(0, 0.5, 1,
2.3, 4 F6 h) NIEHFATE  FATIEE 3 Ik, AR T 4 2 KGR B I KB R T (st ] e 2 i
ARG KA ARG 10 SRR 22 IR AR AR BE A RTAE 3 h NIk B iR, R W 2 K AR S804
= AHKA W2 K YNVPQLEIVPNLAEEQLHSMK 45 4 28 Z ik (3R 2 WiRic = ) 7835 B i KRR K V5
(R LA /INEE PN 55 £ 9 5 o, SR ) AR M sl be T T B 859 o

W | KAFEE 3 YR A5 22 IR M2 A0SR 2 FoR . W32 S5 4R 2R W A Mg e e AiF 22 Ik
BRI B AL e &, HRMEM 6 R A 2 ¥R T 0.994, 167K 4= W5 By M 3k £ Bk b, £k
FQSEEQQQOMEDELQDK 5 £ ik FFNDK £ 14 A 3¢ & 0 2 {X T 0.95, £ JIk LSFNPTQLEEQCHV 5
SCQAQPTTMTR ZeAH K RECKT 0. 99, RAESF LR R

WA SR A5 0L, WA= W S 4 A 7 vh e 35 22 IR AT 5 Tl A 7K SF- 5 2Pk 25 B 20K DR I A 7 i ik 22 ik
LSFNPTQLEEQCHI (#34+) 5 LSFNPTQLEGQCHI (445 ) Ry HX B My 45 AE 22 1k, i e /K 495,
VPR 1 FLHE B0 e Z2 Ik LSFNPTQLEEQCHV (/K48 ) 53K A B4 45 11 4R HE £ Ik SCQAQPTTMTRK
(KA JERIVE R K A WRIEZ R, A, TR R P 2% 22 K mT 100 H A 28 1, AR 2 LR I8 T 7K 4 i
BRI TR AR 2L B 2 B LI 75 8 S n A 3 i o e om] DA S B 2L 2 1 5 T A 1 4 )
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o [ TEHAR 5 YR 36 9 2 IR (BRI 1 2 LIS, HR W Rt s e e 2L 2 1 S g 1
HARFAEZ RS 1 4%) BOm L X LA RHIE 2 IR, PRI 3
K3 AN WIFHYIRHIEZ K LR P51

Table 3 Amino acid sequences of specific peptides for 8 species milk

L/ HH FRIEZ K
Species Protein Specific peptide
W54 Cow B-FLERE A B-Lactoglobulin LSFNPTQLEEQCHI
/K4 Buffalo B-FLERE B-Lactoglobulin LSFNPTQLEEQCHV

k-T&EE 1 k-Casein SCQAQPTTMTR
T4 Yak B-FLERE [ B-Lactoglobulin LSFNPTQLEGQCHI
I Goat a-FL.AEH a-Lactalbumin FLDDDLTDDIVCAK
k- H k-Casein SCQDQPTTLAR
#i2E Sheep B-FLERE  B-Lactoglobulin TPEVDNEALEK
asl-F&FE 1 asl-Casein ITMPLW
I Horse as2-BEHE H as2-Casein LLYYEK
B-IEE H B-Casein DTPVQAFLLYQDPR
P Donkey asl-FEH A asl-Casein YNQLQLQAIYAQEQLIR
3R LE Camel a-FLHMEH a-Lactalbumin LEQWQCEK
asl-BEHEH asl-Casein INEDNHPQLGEPVK

2.4 HERUR SRR

BRI 13 S FRHIT Z2 X 4 A W3 43 BRI, SR L5 7 X A48 5 10 7 AR s
(RN S RE R EAT T MRM RGN, DL A= bRk 2L S VE N 5%, S W4 RS R b T 7 A AR AE £
JUCH) 5 8k, B A TR LA IRVER, LA W Bl W e i R S 5% A5l 7 3 4 R
P R TR A L), 35 RS (AT LA, 405 5 U T MRS S5 S 28 ST, T8 o 4% 0 3 1
2 IR R R A L 05 B TR A H R A — B0, 3 ELARAE 2 K 190 L 51 T 22 ) e o il 22 2 4
FISE B KT 0,99, 3 W45 0 Fb 0 15 10F 22 Ik 7 5 0% 2 03 T8 45 R i 1 4 1) o 78 o T 3 L 68 £
PR

Sy B RAE 22 A AT R 5 8] (9 IX 43 RE 7, S0t 52F | KR RIFEZE (4L A) L LLPERIZRE (41 B) L
F DRI (4 C)3 AT TR B RIR AR 5 % T
22 LK IS5 L UL H T RSO SRR 5 3 S12, 45 e
RFEH AE 3 AL S NBNIRA TR D RIS S

Sheep

Z ARG 5 B b A — 2, &) Eggfkeey
bm% \

FRUA T KL 2 30 T R G045 52, Ry, 36 [Edcomal
A S AR T4 IR A 55 T A B
o8 2RI B, 4 T, R Z B3
SEARTLRO S A8 P U0 92 L 25 55 90 1 0
(12.5% ) HE (& 2) o
2.5 BEEE e (
FUBAT 17 R R ROk i gy o * DO EREE RSB RD
SBRAT T BRI, 5 RTIRIE s peo o eoniing speimen o sy
PRGBS I A REBER HOE ik mied i eqal poponion
SRR 9 BRI FL LI 955057, %
BRI V4 05 5 DL J 0 15 P2 0 2 412 B0 5, A DL 4 e R
U 11, A, G0 4 SEBRRE RIS 172 M A0F , SLRMZS SN TG IO SR04 S13 R, 51
5009 BEUBRE AT 19 FL SIS BRI RHE I 130 8 B, 5 4 A B 10
KoM SCA SPTEE SR, AEFE R BILARR 1 2, A SR ALILEFLR 1| RS Tk 1 05
AR 2T, W RSO %R B ST, ReME IR, ARG I 13 51 A T 0
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] it ) A YRS o A P HAT R AR e, BT W5 o B BB RA 2 BRBE T
3 it

AHIFE FE TR ) K R 22 0920 M7 5 2R ] UHPLC-Orbitrap MS 5 UHPLC-TQ MS, #5717 #34- |
KA HRAR LR | SRR ORISR ST 8 NSRRI ) S ) O i . IR O AT AR AR SE I AR [ )
PRI B 2 55 2 RRB A0 BT H A, e e i 13 25 A W AP R S Mk 0 RRAE 2 K, S8 T XHTE B o % 52
Bry il st rh LA TR R IR S DRSS R RRIE 2 RS BT AE 2 W R LA 1 A ) R A 3R
P R AP R P | R e RIS ] il A2 e T TR L sl Ly S n T il A I 5 5K . ASHIF YA
FEW AT 0 T WA T R R A
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Application of Targeted Proteomics in Species Identification of
Milk Proteins in Multi-species Milk Products

CHEN Yu-Tian', REN Yi-Ping", WANG Li-Li*', HUANG Zhong-Ping "'
"(College of Chemical Engineering, Zhejiang University of Technology, Hangzhou 310014, China)
*( Yangtze Delta Region Institute of Tsinghua University
Zhejiang Analysis and Test Center, Jiaxing 314006, China)

Abstract A method based on target proteomics and ultrahigh performance liquid chromatography-high
resolution mass spectrometry/tandem mass spectrometry was established for species identification of milks and
dairies from cow, buffalo, yak, goat, sheep, horse, donkey and camel. Tryptic hydrolyzed peptides from
6 kinds of milk proteins in 8 species were analyzed and screened through theoretical analysis, instrument
examination, investigation of interferences, linearity and digestion speed. A total of 13 specific peptides were
finally chosen and applied to identification and detection of multi-species for milk mixture samples and
commercial dairies. The results showed that specific peptides maintained good stability and specificity during
species analysis. This method provided valuable suggestion in quality control and supervision of multi-species
diary industry.
Keywords  Targeted proteomics; High performance liquid chromatography-mass spectrometry; Species
identification; Milk protein
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