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Analysis of differences in cow milk and goat milk by ultra performance
liquid chromatography-quadrupole-time of flight mass spectrometry
and metabolomics approach
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ABSTRACT: Objective To analyze the difference between cow milk and goat milk by ultra-performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF) and metabolomics approach. Methods
Taking small molecule chemical substances (molecular weight MW <1000 u) as the research object, we used
principal statistical analysis, orthogonal partial least squares-discriminant analysis and other multivariate statistical
analysis methods to analyze the differences with Progenesis QI software and database. Results A total of 128
substances were identified, of which 38 were high in cow milk and 90 were high in goat milk. There were significant
differences in small molecule metabolites between cow's milk and goat's milk (P <0.05), mainly lipids, organic acids,
sugars, etc. Typical potential biomarkers such as fumonisin B, taurochenodeoxycholic acid and orotic acid were

analyzed. Conclusion This method is simple, convenient and highly sensitive, which provides theoretical support for
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the identification of true and false bovine milk and the further analysis of the difference between bovine and goat milk.

KEY WORDS: cow milk; goat milk; ultra-performance liquid chromatography-quadrupole time-of-flight mass

spectrometry; small molecule metabolomics; biomarker
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ANTFRE 9 K A=, i LARSCA S 12 R 5 SR ORI 1R
SRFLAD

FFLAEFL R B S A R BN A, BAR
P PIR RS B SR ORI ERRRESE 2 R )
Ao B, MNIFARBE W ff BT e 2F FLR 3L 28 S
PEBFTE R BN, (HEAT BT s . U 2 gk
FEN A~ A B2 2 2 )5 B S BRI
TAYRGAE YR EA N ER AL —, B
AR 237 BT /NT 1000 BARH 4, 15 B il o | = 2 E
RIS HTRI B AR, FEREA A BRI A= i i s e A2
T (A R AT, 25 4 A W5 B o T L RO 1 2
YibrEW . BT, ERL B A FUGIN 3 AR A S
FUE IR ZE T ETT, WAENRWT . EEm, JEWimR . 4E
H: % T DNA 43722 555 5K 7% 0k S5 PR AR o 0RO (3%
DU FE-RAT S BT B AR XS BEFL . AR E R AR T
o iersortr, WEE R, BS54 36 MfF e % 2
SRR, SEFA 14 B Emilia 25580 504> R 47 4
FLI AL FL A ZFReE i 8 11 5T S H 22 ] L 1) 56 2R AG I - %
TIBAR AT A R EURYE Y g PRy
W E T, @ T - R E B R ERE AR,
FE SR A IR G WIRI T . AR H TR AR FLAEZL A R
3O E ROBFFE AT B e, (R 2 B e %) B — R
KELR W, X FLFEFLR 2 RN AR I T
Ao P, AR T HOR, SR B =
SRR 3 - PO AT~ KA T H 18] J5T 1% (ultra-performance liquid
chromatography-quadrupole time-of-flight mass spectrometry,
UPLC-Q-TOF) R A A= FL AN F-FL /N TS iy (i |
B (s &, 455 Zongit o, i si ARl 22 R K
R AE A AR A TR, A A FLAEFL Y BRI B
(PSP S EST NS S5

2 HHSHE

2.1 ®ESIF

Waters Xevo G2-XS QTof/UPLC &4t (3 [E Waters 2
#]); MassLynx #k{f:(v4.1, E[E Waters /A #)); Progenesis QI
A R S8 (3£ F Waters A F]); EZinfo #4435 [E Waters A H]);

Millipore-Q # 4li 7k ¥+ 1k % (€ Millipore-Q 7 #l );
Vortex-Genie 2 14 iE/Z 7 (35 [E Scientific Industries A #));
H1850 £ 3151 2 25 0o L B i 9 SO WL AT RS Wl ) o

W (JRi% 9%, CAS 75-05-8, 3 [E Honeywell
Inernational A #]); ZHE(f %%, CAS 75-05-8, [ Fisher
Scientific A rl); HER(AHT4E, CAS 64-18-6, PHBER:M%
WA A ), e BRIER (G HT2E, CAS 58822-25-6, 3
Waters 2\ H]); B UPLC-Q-TOF £ 48Tk Z AMIK
#alisk, 2 Millipore-Q #8 4l /K EH L % ; wEBE(E Tk,
0.22 um, KA EARBHEA BRA )6

FFHL I-VICI~CT, Ti); FF(C8, M), 13l
B UGL, JRANZEREM), F38 (G2, T, F£3H
II(G3, ), F3L IV(G4, 1A NFHKT), £3L V(GS,
I8 A NS5 .
22 EWTTE
221 FAxE

FLH: PRI 1 gCHEBIE 0.01 )it TR0, i
A 4 mL K, RBEIRS]; A 12 mL ZJi, 4000 r/min
B0 15 min, BCERRGEBE, AL,

FLM: EE 4 mL AR R OB T, A 12 mL 20,
4000 r/min 2.0 15 min, BE RSB, A,
222 MBLEH

(1) UPLC %1%

3% #: . ACQUITY UPLC® BEH C;5(100 mmx
2.1 mm, 1.7 um); i 0.35 mL/min; A3 40 °C; HEEER
2 pL; WishAE: 0.1%AF A E)H R B (A), 0.1%{RF
FOH BREW(B), BREEBEML: 0~0.5 min, 2%(A); 0.5~6 min,
2%~20%(A); 6~7 min, 20%~30%(A); 7~9 min, 30%-70%(A);
9~10 min 70%~98%(A); 10~12 min, 98%(A); 12~14 min,
98%-2%(A); 14~16 min 2%(A).

(2) Q-TOF 4+

LIRS % 1 PR (EST), 1E &R 5 X, MSE #i5X
KA, BFIRIREE: 110 °C; BEHISIREE: 300 °C; BiwEHl
AL 600 L/h; HEFLARIE: 20 L/h; BN HLE: 3.0 kV/
2.5 kv; HESLHLE: 40 v, S REUERGL B0
Fil: m/z 100 ~ 1200; FAHfiffE]: 0.2 s; RffEAES:: MRALRERE
BN off, ERifEAER N 10~50 eV; SLHTRIER: a1
fi ME K (IE 85 5 & m/z 556.2771, 188 T & m/z
554.2615).

(3) Fdhib3

Masslynx 4 MSE %48, Progenesis QI X B #4711
—Ab . WEXTSE . RG] RERULETALEE, EZinfo 1T
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T R43 43 B (principal component analysis, PCA)-5 1F A2 it
s 3 ¥ - H) 5 28 43 B (orthogonal projection to latent
structures discriminate, OPLS-DA)., Ll VIP(fk-& #5434 1)
TIHAFEE {H, variable of importance in the project, VIP)>1,
LSAEH > 2 M P-value < 0.05(HA 3522 5 ) W 4 F AT
PHZLRE G W] R A= A s i e, JFARABME Y T3 .
B 7 %5 H, & 8 HMDB(http://www.hmdb.ca/) .
KEGG(http://www.genome.jp/kegg/) . 4+ 1% 1 2H 5= 5 45 2
DMDB(http://www.cowmetdb.ca/)Fl Chemspider 4/ FE%L
P ERS 2RI AL S B T BE I o

HREDH

3.1 TIC o4

MS* B A IRAF AR F BT iR BT R
FHE . R AR AN (R AR AGE B R B A R T B
METEFR . EABR T, RT RS E E 55T PR
225, 4 13 DM IEE TR RS0 B8 Tk
[l (Total ion chromatogram, TIC)&MILLXT, WK 1., w I,
6~12 min PIPTALAE SIS EI S R B 2400 WIS 0L, BLAE
EBOMIBIEAFAE ST o 0 TIC BIARL AL BRI 04 Py 35 B R
ZRHTIG ™5, MELAER G2 Rk, T2
Bh %Ay Progenesis QI & £ o4t ity 2k ik — 047 o
3.2 ZRGITSR

5 UNIFI #H 1L, Progenesis QI BJ $iAT 4874k . 16X}
FEAFRAE, BE A SCHERRANAR T I . dl R PR B S 42
O RCE R, TN G BN AR LR BT

3

QI AbFH 5 B 984T PCA F OPLS-DA 4347, 455 LI 2
A 3,

mE 2 FioR, 2 QIANHLS, H—FE 5 A A1 AT,
VLA BERa & BLA R A, G 2414320 A 7E B vh A ) 1X g,
C A fitE MR HANREILHE . IRALZLM
FALEL RS A EREES

KFAFMFEASE PCA TP ERATNEELER,
K OPLS-DA Jy Kift— MW e Whn . A 3
Fiw, Bo—A S 8RR RN R, B
PLYNAL AR A2 X B AR T 1 WA B2 W ot 1 {5 e ke,
A A o 40 Xof {10 A D) 2 BH 2 ) I X T ] 2 S ) R B
Ko AT, G AFEAGI AR B2 5 YR B 2T C 4,
2R B A e N FLEOF ST 45 A — 2L

Cl
, C2
7| C3
3.0x10 _ 4
C5
2.5x107} ‘ C6
| ct
2.0x107}
% | Gl
15x107} 8%
- G4
1.0x107} | G5
5.0x10¢}
0 2 4 6 8 10 12 14 16
5 ¥ /min

Fl 1 C1-C8 #1 G1-G5 ) TIC Z A
Fig.l TIC superposition of C1-C8 and G1-G5

Scores Comp[1] vs. Comp[2] colored by Condition

b

—2000

Q0

¥

—2400 -2000 —1600 —-1200 —-800 —400

0
{[1]

400 800 1200 1600 2000 2400

Kl 2 PCA134rEl
Fig.2 PCA score



2078 B dn 2 4 R R I A 4R

81

S-Plot (C=1, G=1)
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Fig.3 OPLS-DA score

3.3 BEEYREINES

2E4 MSE SREEM (5 B Progenesis QI 147 Ji 45 4 43
By REXT 28] 22 S/ Ny F AP B A T %50 . FERI IR BOE
FUFT, LR IE 11284 T, LARENHEE P-value <
0.05., VIP>1 FIZE A5 > 2 3 A0 RN B 6 H 920 35
WERSYT. o, 230 W5 AT B AP DT R
25 < 10 ppm), 7EHEER H o i K43 W i ACAE A3
e R U, RAHE T 128 WU/
5o i B QI 3k {4:%) Score il Fragmentation score 1543 1%
RIS, e R e A LB FL L B
X432k 2 41, DLER 1 ORISR 2.

M 1 3 2 PR, FFLrh O s Pl 90 Fill,
AFLI 38 Fh, 6 TR BEAL A (phosphatidylcholine, PC)
T ¥ 1 W B 9t A R (Iy sophosphatidylcholine, LysoPC)(16
Fiy . WEEEE Z FE (phosphatidyl ethanolamine, PE)M % Ifl
P I8 B £ B3 1% (lysophosphatidylethanolamine, LysoPE)(13
iy AHLER(6 FINEILREY T, H, BEIRRY L
FLANEFL 3t o A I, 2 2 4 S ) A R A
AR ECIZ T . BEaEK FR R AR AL 4, (HAERL P S
SR A A IR BERE R PC(0-22:0/22:3(10Z,13Z,16Z)) .
T I BE BE 2 BB LysoPE(0:0/22:5(42,72,10Z,13Z,16Z))
MBENEBEH I PG(16:1(92)/22:6(42,72,10Z,13Z,16Z,19Z))
SRR Wy S R T, HORE 2 A RN 2 R At B
Z . ARSI 2 3 e AR oK AL & W e vl g
PRARY, R T R m TR R A U B R AR KRR A
HA—@ W EYEN . ERY T RE R TR IR AEE
FRR, S RMAE FAE—E W2

EHHEERME, (RSFER B (fumonisin By)EAHIFE
R I 2 2L P R A T AR FL A LN B PR T
—, R HArE IR PR SR B AR, A OGRS
FW], EMEELZL 14 d 45 AP BRI 75000 pg/kg 1)
REHE B IRDHR B IR DHE By, RS W
AR T S ng/mL AR D EEFE AR, HECH &5
LAJFRMFREBRI G DEMR SR B, AT LI
Aqphrp, HJE, AROCHESEAE IR IR R )2 WA L A
6.57~417.7 ng/mLU'PIR T8 R B, HLBAMER . 44%, |
TG AU IR, FI Ml RefEAatr h iR B8 &K B,
HITEOL. IR E, v RE M FLE e iR R gk e &R
FLHEFETG Y, B3 S ER B, it Cser g, i
LR ER Y,

2T 8 22 48 IR iR (taurochenodeoxycholic acid, TCDCA)
EEFLP SRS A FLIE 400 75, 22— i RS LR
(chenodeoxycholic acid, CDCA)FIZ-T# R (taurine, TCA)ZY
G EE G TR o HT B2 1) I L ] e ok it 1) =
BiiwAe, JF HAEWOREACEFIR B A AR, X
AT RE KW RERE IR B R R R 2 — o IHY RS o
J& T P Y, BRI S A TR, H 2 21
FOAC 4 vt PT R 5 A — s BEAO IR RRT Y A
A FL P R B ETR, H AR v] LU A v o i B 3L
TSI 50l TCDCA fEFLHh th BLE— 251 1 Wl i
o BT AR R A 2L A 0 AT 5T 8 Ak T 2 B B
TN MAEIRA, B, AR T — 25,

FLIFBR (orotic acid)ZEAFFLH M &, ANEAM
615, JB THZERICHEY), 1 Biscaro 1 Belloni B WK {ELEHhHh
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R, WARAETAMEIL S A FLT T MR IR kI
FLIH R ME— (1 5 W0 X 3B s ™ ) . A OCRIFSR
T, N L R RS RR S /DT 1 pg/mL,
WA R BATE . HE . EDPYIE S RSN
(82.43£9.64) ., (30.59+1.71), (27.87+1.36) pg/mL, BIRi&
AZL P M FLIE IR & BN EFLW 2.7~3.1 f%, SABIRW
O3 MGt FAR G —F TR

wmEk 2 iR, EFL P FLPE-N-=B¥(lacto-N-triaose) |
GDP-4- Jiit /K -6-L- i % ¥ FL ¥% (GDP-4-dehydro-6-L-
deoxygalactose) A4 ™ Wy i & i W AR T 4R 20, 2

FIFLP A E R ATP A LU BEFUR M . SR, X
SENTHER A EFUR A2 K . IRTESF FURE AT 32 1)
WL HFEHEZ 1,

25 LA, AT IE B R ) MSTHE, 7L
ANEFLAE/ N AR T A7 A 36 22 5%, (HZ IRTY
B A TE R, RSB Wy o v S0 AR IE, (E
JRS IR 2 R A S BRI T B A A R . e A,
ASBIR AL SR FH AR ) e [ 25 0 B g R OR A Bl kA7 53
Br, BARFFL S P FLTE PCA HRBU B R 5), (H2E 1
AR IR SRR, DI E SRR BRI EAIE

®1 FHPHEARSHYIR

Table 1

Higher proportions of goat's milk

R

T
do

FEmin TR T enm s

m/z

(5Z)-5-{[(1Z,2R)-1-[(carboxymethyl)imino]-1-hydroxy-3-{[(8alpha,9be

1 ta,14beta,17beta)-3,4,17-trihydroxyestra-1(10),2,4-trien-2-yl]sulfanyl}-2 8.89 594.2422 infinity Cy3H39N300S
-propanyl]imino}-5-hydroxy-L-norvaline
2 fumonisin B, 8.32 686.3737 infinity C;34HsoNOy s
3 citrusin B 8.44 569.2122 1.19¢4 C,7H36013
4 taurochenodeoxycholic acid 8.89 500.304 386 C,6H4sNOgS
5 PC(0-22:0/22:3(10Z,13Z,16Z)) 8.36 904.7085 164 Cs;H 00NO;P
(2S,3S,4R,6S)-6-{[(2R,3S,4R,5R,6S)-6-{[(4R,5S,6S,7R,9R,10R,11E,13
E,16R)-4-acetoxy-10-hydroxy-5-methoxy-9,16-dimethyl-2-0x0-7-(2-0x
6 oethyl)oxacyclohexadeca-11,13-dien-6-yl]oxy}-4-(dimethylamino)-5-hy 8.22 836.4477 70.2 C4HeNOy s
droxy-2-methyltetrahydro-2H-pyran-3-yl]oxy}-4-hydroxy-2,4-dimethylt
etrahydro-2H-pyran-3-yl butanoate
7 hypoxanthine 1.64 137.0465 66.6 CsH4N,O
8 epicatechin3-O-gallate-(4beta->6)-epigallocatechin 3-O-gallate 8.50 899.1697 38.2 C44H3404;
9 2".3",6"-tris-O-(3,4,5-trihydroxybenzoyl)-3'-glucosyl-2',4',6'-trihydroxya 0.82 787 1352 304 CisHyOn
cetophenone
10 LysoPE(0:0/22:5(4Z2,7Z,10Z,13Z,16Z)) 10.10 528.3079 28.1 Cy7H4sNO,P
11 PG(16:1(92)/22:6(42,712,10Z,13Z,16Z,19Z)) 10.38 757.4740 24.8 C44H730,0P
12 isocoproporphyrin 10.99 677.2529 234 C36H33N4Og
13 (3S,153'R,5R,6R)-7',8 -d1dehydro-3,?-epgxy-S,G-dlhydro-b16eta,beta-ca 10.02 5473938 17.6 CaoHsi0s
rotene-3',5-diol
14 2-(4-hydroxyphenyl)naphthalic anhydride 0.82 291.0702 17.4 CisH1004
15 LysoPC(14:1(92)) 10.09 466.2921 17.4 CH4uuNO,P
16 cholestane-3,7,12,25-tetrol-3-glucuronide 10.64 595.3814 15.6 C33Hs6010
17 nonoxynol-9 10.63 639.4083 14.8 C33HgO1o
18 cyclopassifloside 11 10.61 683.4341 13.5 C;37Hg,0p4
19 25-cinnamoyl-vulgaroside 10.65 567.3317 12.8 C34Hy4604
20 notoginsenoside R10 10.44 537.3395 12.5 C30Hs5009
21 PC(18:1(92)/(0:0)) 10.37 522.3550 12.5 C,Hs5:NO,P
22 LysoPE(0:0/24:0) 10.66 530.4022 11.9 Cy9HgNO,P
23 enalkiren 13.2 329.2192 11.8 C35Hs6NgOg
24 convallagenin A 3-O-alpha-L-arabinopyranoside 10.43 581.3647 10.9 C;3,Hs,09
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25 Valerylcarnitine 4.57 246.1701 10.7 C,H»3NOy
26 LysoPC(20:4(5Z,82,11Z,14Z)) 10.02 544.3382 10.2 C,sHsoNO;P
27 PS(20:2(11Z,14Z7)/0:0) 10.17 572.3004 9.94 C1cHysNOoP
28 iriomoteolide 1a 10.66 507.3288 9.18 C1oHi607
29 amicycline 0.67 452.1417 8.49 C,1H,3N504
30 MG(0:0/18:1(9Z)/0:0) 10.36 339.2894 8.45 C11H4004
31 hebevinoside I 10.58 831.4863 8.33 C44H7,015
32 25-hydroxyvitamin D2-25-glucuronide 10.64 611.3595 8.31 C34H5,04
33 LysoPC(22:5(72,10Z,13Z,16Z,19Z)) 10.19 570.3533 8.18 C;0HsNO,P
34 LysoPE(20:4(5Z,8Z,11Z,147)/0:0) 10.01 502.2929 7.99 C,sHuNO,P
35 notoginsenoside T1 10.76 653.4291 7.73 C36Hg0O10
36 elatoside E 8.36 905.4796 7.73 Cu6H74016
37 LysoPE(18:2(9Z,12Z)/0:0) 10.01 478.2928 7.4 Cy3H4sNO,P
38 MG(18:2(9Z,127)/0:0/0:0) 10.01 337.2725 7.31 C,1H3304
39 cymorcin diglucoside 10.01 473.198 6.97 Cy,H3,0,,
40 LysoPE(18:1(92)/0:0) 10.36 480.308 6.85 C,3H4NO,P
41 PI1(16:1(9Z)/18:4(62,972,127,157Z)) 8.25 851.4707 6.77 Cy3H730,5P
42 LysoPE(0:0/22:5(4Z,7Z,10Z,13Z,16Z)) 10.17 528.3084 6.72 Cy7H46NO7P
43 LysoPE(20:2(11Z,14Z7)/0:0) 10.31 528.3104 6.53 C,sHssNO7P
44 LysoPE(18:3(6Z,9Z,127)/0:0) 9.7 476.2772 6.48 Cy3H4NOSP
45 tetracosahexaenoic acid 9.84 357.2781 6.47 C,4H360,
46 PI(16:0/20:4(5Z,8Z,11Z,147)) 10.57 859.5376 6.44 CysH7290,5P
47 1,4-beta-D-Glucan 0.82 559.1149 6.34 CsH3,0,5
48 LysoPC(P-18:0) 10.11 508.3373 5.83 CysHssNOGP
49 ilorasertib 0.81 551.1313 5.78 Cy5H,1FNGO,S
50 PC(14:0/18:2(9Z,127)) 10.38 752.5143 5.68 C40H76NOsP
51 Cinnamic acid 7.08 131.0496 5.66 CyH;0,
52 LysoPC(18:2(9Z,127)) 10.02 520.3393 5.44 C1cHsoNO,P
53 P1(22:4(7Z,10Z,13Z,16Z)/22:1(11Z)) 10.54 991.6186 5.33 Cs3Ho3015P
54 Okadaic acid 10.59 787.4613 5.23 C4sHesO13
55 PE(P-16:0/18:2(9Z,12Z7)) 10.6 722.5044 5.22 C39H74NO;P
56 LysoPE(16:1(9Z)/0:0) 9.82 452.2758 5.17 C, HyNO7P
57 (38,2'S)-4-ketomyxol 2'-alpha-L-fucoside 10.6 727.464 4.53 C46HesOs
58 LysoPE(20:0/0:0) 10.44 510.3519 4.38 C,sHs2NO,P
59 1-methylguanosine 0.82 298.1147 4.36 C1H;5N505
60 sarpogrelate 10.02 452.2485 4.32 Cy4H;31NOg
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61 indoleacrylic acid 343 188.0708 4.32 C1HoNO,
62 PC(3:0/3:0) 10.36 370.1642 42 Cy4H,sNOgP
63 simvastatin 10.67 419.2763 4.16 CysH3505
64 PI(18:1(9Z)/0:0) 13.34 581.3067 4.12 C,7H5,01,P
65 PI(17:0/18:4(6Z,92,127,15Z)) 10.35 845.5212 3.89 C44H770,5P
66 tranexamic acid 0.81 158.118 3.85 CgHsNO,
67 crustecdysone 10.66 463.3019 3.56 C,7H4,04
68 PA(16:0/18:1(11Z)) 10.76 697.4768 3.53 C;7H7,05P
69 torvoside G 10.77 609.3967 3.52 C34Hs609
70 desmosine 10.56 509.2816 3.44 C,4H4oN;5O05
71 nystatin 8.25 908.4941 3.44 C47H7sNOy;
72 ceriporic acid A 13.11 327.252 3.35 C9H3,04
73 LysoPE(0:0/24:1(15Z)) 10.65 546.3938 3.35 CyoHssNO,P
74 acetyl-L-leucyl-L-leucylargininal 10.46 449.2847 3.28 C,oH33gNsOy4
75 rigin 10.02 439.2371 3.06 CisH3,N3O6
76 cyclopassifloic 13.11 521.3793 2.99 C3:Hs5,06
77 apixaban 0.81 460.2023 2.89 CysHysN5O4
78 glycocholic acid 8.75 466.3147 2.85 C,sH43NOg
79 3-methyl-5-pentyl-2-oic acid 10.09 337.2724 2.79 C,1H3604
80 ecdysone 11.85 465.3178 2.6 C37H4406
81 proline betaine 0.74 144.1023 2.47 C;H3NO,
82 acifluorfen 0.82 343.9942 2.42 C4H,CIF;NOs
83 2-decaprenyl-3-methyl-6-methoxy-1,4-benzoquinone 10.79 813.646 2.39 CssHggO4
84 LysoPC(18:1(92)) 10.47 522.3555 227 CyHs:NO,P
85 lansic acid 12.31 493.3305 2.18 C30Hs604
86 galabiosylceramide (d18:1/16:0) 11.01 884.6047 2.18 Cy46Hg7NOy3
87 chaksine 10.8 433.2888 2.12 C1H33NgO4
88 LysoPE(20:4(5Z,8Z,11Z,14Z)/0:0) 10.09 502.2934 2.09 CysH44NO,P
89 PC(18:0/P-18:1(11Z)) 10.74 736.5943 2.07 C4HgNO,P
90 LysoPC(16:0) 10.25 496.3393 2.03 Cy4HsoNO,P
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Table 2 A higher proportion of cow's milk
s HR PREWIA min - Bifflb miz - 22 5EE sl
(2S,5R,10R,13R)-16-{[(2R,3S,4R,5R)-3-{[(2S,3R 4R,5S,6R)-3-acetamido-4
,5-dihydroxy-6-(hydroxymethyl)tetrahydro-2H-pyran-2-yljoxy} -5-(ethylami
1 n0)-6-hydroxy-2-(hydroxymethyl)tetrahydro-2H-pyran-4-yl]oxy} -5-(4-amin 7.92 863.4332 20.3 C36HaaNsOy7
obutyl)-10-carbamoyl-2,13-dimethyl-4,7,1132,15-tetraoxo-3,6,11,14-tetraaza
heptadecan-1-oic acid
2 S-aminoacenaphthene 5.58 170.0967 17.1 CpH; N
3 bilirubin diglucuronide 8.25 901.3076 16.7 CysHs2N4O15
(1R,2S,3S,4R,6S)-4,6-Diamino-3-{[3-deoxy-3-(methylamino)-alpha-D-xylo
4 pyranosylJoxy} -2-hydroxycyclohengsli2d-:mino-2-deoxy—alpha—D—glucopyran 7.29 491.2356 15.7 CisH36N4O1o
5 fosamprenavir 0.73 586.1946 15.1 C,sH36N304PS
6 N-methylsalsolinol 5.58 158.0966 14.1 C1H;sNO,
7 1,2,3,4,6-Pentagalloyl glucose 8.25 905.0981 14.1 C41H3,05
3 3'-(2",3"-digalloyl—4",6"-hexahydroxyiiphenoylglucosyl)-phloroacetophenon 325 901.1081 123 CaoHOss
9 isoscoparin 2"-(6-(E)-p-coumaroylglucoside) 8.35 753.2014 11.1 C;7H35045
10 lacto-N-triaose 0.7 546.2018 10.2 CyH3sNOy6
1 Luteolin 7—O—[(be?;ﬁ;]g&fgz?;(j}gi_cg iﬁgi}g lu—;i)i—c(zztiz—D—glucosiduronic 073 337.1319 3.67 Cy:HuOn
12 prolyl-arginine 2.13 254.1613 6.58 C1H31N505
13 pyridoxal 0.73 168.0685 6.48 CsHoNO;
14 N-acetyl-L-glutamate 5-semialdehyde 0.73 138.0554 6.48 C;HINO4
15 glucosamine-1P 0.73 260.0531 6.4 CsH ,2NOgP
16 vinylacetylglycine 0.73 144.066 6.27 C¢HoNO;
17 orotic acid 0.78 157.0247 591 CsH4N>O4
18 evacetrapib 9.97 621.2756 5.51 Cs31H36FN6O,
19 N-acetylneuraminic acid 0.72 274.0918 5.19 C11H19NOy
20 N-acetyl-b-D-galactosamine 0.73 204.0869 5.1 CgH5sNOg
21 GDP-4-dehydro-6-L-deoxygalactose 0.78 552.0511 438 C16H23N50,5P;
22 4-amino-2-methyl-5-diphosphooxymethylpyrimidine 0.79 282.0039 4.03 C¢H1N;0,P;,
23 6"'-O-sinapoylsaponarin 0.71 783.2149 3.82 C33H40010
24 3-(6-caffeoylglucoside)5-glucoside 8.35 756.1971 3.7 C36H37019
25 phenyllaminol . 10-dketomraconc 2o acd 835 TSSO 3T CalluCINOLS,
26 glycerophosphocholine 0.67 258.1101 3.36 CgHyoNOGP
27 DG(20:1(11Z)/18:0/0:0) 13.13 615.5722 333 C41H750s5
28 balagyptin 8.35 753.4075 32 C30HeO16
29 glyceryl 1,2 dicaprat 11.72 423.3073 2.79 Ca3HuOs
30 fentiazac 0.81 330.0607 2.71 C7H2CINO,S
31 LysoPC(14:0) 9.8 468.3079 2.54 CHyNO;P
32 orthocaine 0.81 150.0558 2.37 C3HoNO;
33 PC(6:0/0:0) 6.08 356.1833 2.34 Ci4H30NO,P
34 PC(12:0/0:0) 9.25 440.2766 2.24 CyHNO,P
35 LysoPC(15:0) 10.09 482.3233 222 CxHisNO,P
36 2-i0do-6-methoxyphenol 0.58 249.95 2.14 C;H;10,
37 indolylacryloylglycine 5.15 227.0818 2.12 C13HnN,Os
38 DG(18:0/16:1(9Z)/0:0) 10.59 577.5194 2.06 C37H700s
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