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Analysis on differential metabolites of Cervi Cornu Pantotrichum based on
metabolomics
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Academy of Agricultural Sciences, Changchun 130112, China

Abstract: Objective To identify the differential metabolic small molecule substances in Cervi Cornu Pantotrichum (CCP) of different
segments based on UPLC-QTOF/MS metabonomics technology, and analyze the metabolic pathways involved by differential metabolites
combined with histological observation. Methods The standard trident antler of sika deer (Cervus nippon) were treated by freeze-drying.
The tissue morphology was observed by section. The tissue morphology was divided into three sections from top to bottom, VAU, VAM, and
VAB. The differential metabolites were analyzed by UPLC-QTOF/MS technology, principal component analysis, and least squares
discriminant analysis. Results A total of 124 kinds of metabolic small molecular substances were identified in CCP. Based on the FC value of
differential metabolites higher than 2.2, 16 substances with different relative contents in different parts of CCP were further screened, and the
relative content of each substance in different parts were compared. Conclusion This experiment is based on non-targeted metabonomics to
analyze the composition of metabolic small molecules in freeze-dried CCP. By comparing the adjacent zones, it is found that there are some
differences in endogenous metabolites among the zones, which provides data support for revealing their functions.
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BUEA Y R, DRI )4, REXTRES & B 1)
AU T A AT 5 T S B AR T

JEEARERISIIAR B LB ERISM, W
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fEGep ik, O 2 000 ZEMANZ I RN,
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MR FR 2 B AT AR RO . ARSEESR A UPLC-
QTOF/MS ARUFZH A K e ML RE R E AN R X B/
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1.1 ##
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SRR AT T R R AR R CE), SR E RV
I FEE 7 X hrite, R As . By e
Fro Hrbig & EL, KiE Rk FIREGHAAN
VAU 4, ¥/ XN VAM, & XA VAB, #4110
ANEE . BAFERSRET-80 CIKFEHBIE 24
h, BAHETHUET 24 h, BRVET Y TE
ok, 1 80 Hif, MREEIERMMm &, i
e EELE 1
1.2 &5

Bt HEE (Honeywell, £ ); Bt LG
(Merck KgaA, Darmstadt, f8[E); il H iR
(Fisher Scientific); BEMRZZM K (PBS); 5430R %!
R E KR B 0L (Eppendorf, SEED; B
HEAY (Agilent, FEED; JFHEX Triple TOF 5600 (AB

*1 H@IFSER

Table 1 Information of samples

JOE TR it TB L T B
1 VAUl VAMI1 VABI1
2 VAU2 VAM2 VAB2
3 VAU3 VAM3 VAB3
4 VAU4 VAMA4 VAB4
5 VAUS VAMS VABS
6 VAU6 VAM6 VABG6
7 VAU7 VAM7 VAB7
8 VAUS VAMS VABS8
9 VAU9 VAM9 VAB9
10 VAU10 VAMI10 VABI10
SCIEX, £ED; PIAHL (HF); HTHL (Ef),
2 FHE

2.1 HETE

FREUEHEHLA (20.740.1) mg N 500 pL i
A1 80% K FEEVARIRST, JiEdw 10s, AP
FRALEE 7 IR, &K 1 min, [AFF 1 min. {[KERF 2 h
Ji, 14 000 r/min, 4 CZ&AFFEL 15 min. ¥
400 pL _EiEHRE B0 o RIS R A LA D 8 A
1B, ¥ 2 UARBUH I IS OR G, T e 82504
M ZH AR i BT S5 ) (QC) MR, 1ZHRY
SIS RE AR [F] AR 7 AT ) & A AT
2.2 UPLC-QTOF-MS S &
220 AN ER A R R RIS R,
BN Waters A ] ) Acquity UPLC HSS T3
column (100 mmX2.1 mm, 1.7 um), FEiE 40 C,
AFRE 0.3 mL/min, FFEES pl. WshAHN 0.1%
HR/KIETR (A) -2 (B), BeiFER N 0~1.5 min,
1%B; 1.5~13.0 min, 99% B, 13.0~16.5 min, 99%
B: 16.6~20.0 min, 1% B. il K 210~400 nm.
222 JRiIBKM ARHIES A E R
Kl B IR IR N 600 °C, B HLE N +5 500 V,
AT 60 kPa, SRS 60 kPa, HiEE
7160 kPa, JFiEAIHETURE: m/z 60~1 000, F3Hit
] 0.2 s ZZRHERHEFEIERB RS (IDA) 3k
3, It H K H high sensitivity 1550, ZfEHE+60V,
i RER (35+15) eV
2.3 UPLC-QTOF-MS #EF4iE

UPLC-QTOF-MS 1 J& 4 % #7 & %
ProtoWizard ## il mzXML #& 30, 2R )5 R B &
TR 7E XCMS G PE, AR S
HONEE RSO, AFEWNE (ALK, TR
(rt_mz) MEEFE . EHTREEMZE RS
ZHT, K S R B AT A — .
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FIEA i fs /S — Ffed2-H1 3 73t COPLS-DAD
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UPLC-QTOF-MS 313 1 s 3dE 4 XCMS i
fije TR VRS IR YRR, CRIEERE T
SERENE, WFFCRH T IE. 512 P st g
EF 124 Mk EY). BAMREERERE, . T3
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AL R 53 2 (A7 AR B R 22 5
32 BAHARPCA
IEE AR, @35 3 ANEERST I PCA
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Fig. 1 BPI map (ESI’) of representative sample
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RFZHRITEE, P B NFORIE 72 Felly, R
PHEERR (R EREEET 1, BRHGE & TR
I ZES . ARSLIGIE. AETHRMAT, BTG
BHFREAR Z RFREIZE S . PCA 135r LA 2.
ZEEREFM, VAU 41, VAM 41f1 VAB 2150 AfEAN[H]
Xk, A 3 AR (AR A 2 1 22 Sk
3.3 PLS-DA

3.3.1 VAU 415 VAM 41 PLS-DA ] PLS-DA %}
VAU A5 VAM AT 73 4. PLS-DA £ IE
BT TISH Ry Ry O PAESMHIH 0.707.
0.995. 0.936. 6.299 37x107°; B TH X TSH
R’y RPy. O° P {H/YHIN 0.784. 0.990. 0.897.
1.113 40X 10~*, 152> Bt 3 fios, 455K, VAU
HE VAM AHAATE 2 MR, Bk wrd
S F) PLS-DA B /R T VAU 415 VAM 41 2 [A] 47
1E B A 2= 5

3.3.2 VAU 41 VAB 4 PLS-DA 1E. &
BT, &7 3 ANE R ) PLS-DA FEY,
BRI S Ry Ry, O°. P 5N 0737,
0.994. 0.970. 1.997 62X 10°%; BT TS
R’y RPy. O° P HSYHIN 0759 0.990. 0.949.
2.82847X1077. LK 4, M PLS-DA 134
ATLAEH, VAU 415 VAB A0 AifE 2 MR X
B, 4RI ESTH PLS-DA B4R R T VAU 4
Y5 VAB 21 2 [AA71E B 2 AR 22 %

3.3.3 VAM 40f1 VAB 4 PLS-DA 1E. fiE 14
KR, HE 3 ANE R ERS PLS-DA #5, 15
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Fig.2 PCA score plot of all samples
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Fig. 3 Score plot of PLS-DA in VAU and VAM groups
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Fig. 4 Score plot of PLS-DA in VAU and VAB groups
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Fig.5 Score plot of PLS-DA in VAM and VAB groups

43509 0430, 0.967. 0.858. 3.32022X107°%; 15
TBH Ry Ry. O° P HAHIN 0487, 0.941.

0.876.1.661 13X 10 °, A\ PLS-DA 1343 BT LAF H!,
VAM 15 VAB A ARfE 2 MAFRIMXEL, FitY
HIEESZH) PLS-DA B35 R | VAM 415 VAB A2
A 775 BE 52 (AR 22 5

3.4 OPLS-DA

3.4.1 VAUZY5 VAMZ4LOPLS-DA IE& AT
ZH R v+ Ry O°~ P AEAY 514 0.707 0.995. 0.908-
2.476 01X107°; B THi T S8 RZX\ RZY‘ Q2~

PAEZ 74 0.817. 0.998. 0.894. 2.239 06X 107*,

BB 6, R UFITHAIAIXT VAU 5 VAM

H 2 HFEARLEAE B 2R

3.42 VAU#5 VAB 4l OPLS-DA IF& Az
SH R v+ Ry O°~ P AHAY 51 0.737 0.994. 0.965+
9.963 28X 107%; B THi TS RZX\ RZY‘ Q2~

PAEZ 54 0798 0.996. 0.958. 2.597 39X 107,

R EILE 7, RYHETEA AT VAU 45 VAB
H 2 HPEARLEAE R 2R

343 VAM#415VAB4LOPLS-DA [FE TS
MRy Ry Q' PIESMIIN 0.430, 0.967. 0.863-
2457 10X10°% HETFHASE Ry Ry O°\ P
553515 0.547. 0.977. 0.897. 1.661 13X10°, 3
SrEILE 8, FEHATEAY TN VAM 415 VAB 4
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Fig. 6 Score plot of OPLS-DA in VAU and VAM groups
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Fig.7 Score plot of OPLS-DA in VAU and VAB groups
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Fig. 8 Score plot of OPLS-DA in VAM and VAB groups
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Table 2 Major differential metabolites
g 12 AR TR P VIP EHFC
1 DL-3-aminoisobutyric acid 3 AR TR 0.000 004 641 7 1.34 2.85
2 L-glutamic acid L-RER 0.000 004 324 6 1.36 2.91
3 glutamic acid HAR 0.000 012 822 0 1.44 2.93
4 betaine LR 0.004 931201 1 1.37 2.14
5 methionine AR 2R 0.000 026 116 6 1.35 2.20
6 tyrosine FREA TR 0.000 010 825 1 1.44 2.28
7 leucine AR 0.000 004 824 5 1.49 2.32
8  L-phenylalanine L- RN 0.000 010 825 1 1.40 2.21
9  pantothenate 2R 0.000 010 825 1 1.42 2.22
10 5’-S-methylthioadenosine R i 0.001 223 066 4 1.47 2.76
11 LysoPC 16 : 1 peakl W IMBEAREEARAR & 1) 0.002 051 084 3 1.83 2.48
12 LysoPC 16 : 1 peak2 BN EEIEARCIE 1) 0.002 739 465 4 1.86 2.52
13 LysoPG18:1 T I B8 R T vk 0.000 022 347 6 1.73 2.31
14 2-hydroxyhexadecanoic acid 2-F BN IRIR 0.006 841 455 8 231 2.92
15 LysoPC17:1 T I3 P T L 0.000 978 430 7 1.64 2.12
16  2-hydroxy-nonadecanoic acid ZRETIURR 0.004 096 740 4 1.57 233
17 LysoPC22:3 5 10058 P T L 0.000 010 825 1 1.91 2.65
18 FA21:3 il es 0.000 163 967 6 1.62 2.26

JEEHA HA W

JEEH P

9 TREXERBE#EVBAFRTS
Fig. 9 Histological morphology of CCP in different sections
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