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B QLR R A B T -
1.3 IREA R

RGBT & SYM LA LR . PR PRI R IRBUTE S EME. LA
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GC JE#E. LC JE#E. LC JERAJESEREAET R

YiFh N
FEARR EHE BYE
SIINGIRAZ . WLA. faatdl
) - 100mg 200mg
21 k. FE. iE N EY)
M M2E. R IR
W MEIBER BEE. FL
o 200uL ImL
e UMM R IR
LY W MR
FHIE 73 WA T 3 A4 T 6 A4
KHEPR CRERAT D 100mg 200mg
N AR CRIERAS AT LD >10° 4~ >10°4, FEA 2
i 2 #>107 YN E>107, FEA 2 43
I 35 77 ImL 2mL
2L L L R fE. @ | TR 100mg SRR
500mg
eHe, R 200mg
THY) R RN Rt %R 100mg BUEERE 1g R 2g
Fit %8 100mg # T 200mg
TR 2 3 K 20mg #TH 40mg
PR T UE 4 2>107 HAAE>107, BEA 2 43
B RE T I AR 2R LR DTTE P A %>107 WARE>107, FEA 2 4
WA | REW MR CRBEEED 100mg 200mg
| iR IR ImL 2mL
R ImL 2mL
KIEEY) 100mg 200mg
+ 1% lg 2g
Hoft
W ImL 2mL




— BIOMARKER
& W

REHAE AR B RBRTErE

BiFEEHhEZAMLE
3.2 LC HZhIREe
LC F#EEEFEAEFT R
FHE (S
[ 4 15 A 8 7Y
EHE BYE | E¥E | 2lE
H 2k R
2kt 3g S5¢g
800mg g
Hh 24
H R 2 /
WARFEA R EFE BiE
S EZSDN IR ImL 3mL
W25 ImL 2mL

#VE: SRR R TR LoD IR TR AR R IR 1S

B 1, RARBGR IS B AL B 5 1% .

e AR IBGE R, R Im O 4

3.3 GC TRZ BEFFIEEE
GC TR IE e B R K
T e et
A KA
REE | E¥E | ®KE | E¥EE
LY EA / / 2.5g S5g
el / / lg 3g
AL CEFEHE R 2 s, %%
lg 3g 2g 5g
HA5) | B S
FEAAY K E &
WRREA (BEFR TRYD . RIEM T55) 5ml/5g 10ml/10g
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YL | 2. RN B A | 200mg | 300mg | 400mg | 600mg lg 2g
T A
et IEH &= HWE
EE i) 50mL 100mL
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AR
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R 25 B B R 200uL 500ulL
‘ REFRAEAR
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AR
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OBAFEAR T HRAEFEEU V5 R .
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EAEM v

@IKIEAE KGR A & Bk, FA R & /KEA 80~90%, SR RZERi A+ 50%
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4.1 FPK

4.1.1 YA S e ERFEA

1. BRI T ORFEANSESA AT, IS SR E BRI R
2T AR S .

2. WEWRVIBRAT RS, fEAF Eh/K et PBS HlliB e pEAS, LLLBR BTG . F-H4l
LIRS/, BT RAREAR, LRI AR .

3. HER BB R B HR AR, BN RS N-80 CUKFHLRAFFEA .
4. HEFEABICHE, WAL, HIERA, 5. BFEH . ARG E RS
5. LC dE¥E R H LI &N 200mg/sample, fREE &0y, TUKIRRZE, &% x 2%k,
4.1.2 M /fHE N B

1. FEE i FEE B IE N S VIRE AR I IS, 4218 S0uL/g FEACH EL A Nk 2 100mg/mL
SR CEBEABRNNTAND , BAEEFASE 200my/E .

2. SRJESLRI AR A AN 15min DL b, fRAFZE-80°CUKAH, EETIKKIRIZIE.
ey =S BP

. SEMEHZIERE, A8, B0/

2. WREAESEE, HERERE, R72-80°CUKHH.

3. T I/ E AR AR 2R, WEPARBIE AR R, BT U S R R 20
AP A AEE R . SRZVEWREARIRER 5, #%1 200mg/sample AT 700k 47, JoH
TV I 2 TR

4. FFAH/Np3E N BDRERIRES R BV A, T2 B —L8 (HURE & RARYE S /K B T T
& 50mg UL ERIED

4.1.3 ML/ 3%

R e R R

4.1.3.1 L i

1. IMREEAE O R 37°C (B=IRD B8 th TR 22 .

2. #RJ5 3000rpm =i &0 10 708, B HIER BTSN EOE .

3. f§ 12000rpm+ 4°CEL> 10 705, B iS22 1.5mL 8.0, &8 0.2ml, -80°Ci%HfF.
BT UKAFi% .
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1. — 8 G ) S VRl
2. BT A P EAE V38, ST BRI AL, RRIRS S R S FREURE .
3. MESHE=F: 30%~50% (Flin: ImL 41l KAFETS 0.3~0.5mL i) .
4. RA MBS Gl A B AR LA, 1 55 08 F G WU B AE R B L (I 36 M) o
5. MRFUHEFE R EZ IR FEA IR/ R A7 CXAEr] DUFSRIUR 2 5256, HoBk o ) VR .
6. REBIMIMIE . MAEFEA G B R T (0 W 5 1 E A, R BREAS o
o, PETEREACSK AR FE I T VA MR . W5 2 S BURE AR FOAR B & AR 1R K (AR,
FIT LA HH S L PR A 2 A0 EE T b 4%
7. WORFEAYCASS FR M — B0, iy B A BT BECRUIE T A it 258 0L BNF 10 f— B0
8. FEASY%E 5 W AU IR 2 0 15 B HRE AR SR ICiE I, oK AR B IR T 0k = 2 LR
AR F-FUKIRAL, MR RS 2B s B SR GRS E 24D .
4.1.3.2 %
1. RAE AP RAPUEE (2 RIVEIE 5 4 () 5 EDTA Pits (HARMETE R AL
) K4, FFRRHEATME /B 3000rpm B O 10 708l (IFERSE G SR K E
fE 1h Z AHHTE O IAERAE S UK ECE F57E 2h AT B0 o
2. BEE, 02mL/E 7032 1.5mL BOE Y. -80°CHAMF. LETIKEFIX.
FERE I
LW TR e e AR % SO AT MIHER (6 F T 3R Pt (RO IEIR & TCA 1E3F
IR EE I, A AT AR RRAN U R I 22 5L NSRS 4. T EDTA 235400 NMR K i
EFF AN S5 RNA ARSI FUmifE R BRSSO SR e v o 1 AR 1 & 2L
PRI L F S E BB
2. BEMBEGAAEREMA 1L5mL 208, FABOGAEEENG MR RE, Bz
N EE . AHRKIAE-80C/ UK T, BB SR, Sk, SEBEHA™, AR
it 5% .
3. MFSHF=R: =50% (Bl 1mL LMl KLHEA 0.5mL M) .
4. REFNW MG MR AR 1% IR 3 0% W g 2B A, R R IRE A 4r
o, PETEREACSKAE I FE I T VA MR . W5 2 S BURE AR ROAR BT & AR 1R K (AR,
FIT DA HH S L PR A 2 A0 EE T b 4%
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5. WhORFEASUSCER I RE A — S0k, WS A A B RT RE ORAUE T A i ok I B ] Fr) — S50k

6. FEAS 2% Jr 6 Z5UHA DR 1 0V i B HAPE A S 10BN, T UK iR i s R T UK 2 LA

AR T T OKERAL ,  WLRAR B S BNy idin. CRBEIRIRAE AN B2 405D

225 3k

[1]Yin P, Peter A, Franken H, et al. Preanalytical aspects and sample quality assessment in

metabolomics studies of human blood[J]. Clinical chemistry, 2013: clinchem. 2012.199257.

[2]Dunn W B, Broadhurst D, Begley P, et al. Procedures for large-scale metabolic profiling of

serum and plasma using gas chromatography and liquid chromatography coupled to mass

spectrometry[J]. Nature protocols, 2011, 6(7):

4.1.4 R

1. AR ESEA TAER (0.5mg/L) , T-20CIRAF,

2. RIEHFBUR (AR BURIME 1/NEIR (Bh%) BRSRIIEQES, 8% ImL, JFEHMN

10uL SR TAER . -80° CHRAFZTI%

3. B BEALANIREUA MERT ] 1000rpm. 4°C B0 5 7051, 0.22um JEAE LI 70 .

TR FH T

L Zh¥) 1 /N R EAE, "2 lcdE, AR AR ECI 24h SR TR AE A A IRIR AR B

ARBPE, IR & &AL

2. BRAINER IR ARE, A5, WA/,

EEPEN

[1] Fernandez-Peralbo M A, Castro L D. Preparation of urine samples prior to targeted or

untargeted metabolomics mass-spectrometry analysis[J]. Trends in Analytical Chemistry, 2012,

41(41):75-85.

[2] Bernini P, Bertini I, Luchinat C, et al. Standard operating procedures for pre-analytical

handling of blood and urine for metabolomic studies and biobanks.[J]. Journal of Biomolecular

Nmr, 2011, 49(3-4):231-243.

[3] Yuille M, Illig T, Hveem K, et al. Laboratory management of samples in biobanks: European

consensus expert group report.[J]. Biopreservation & Biobanking, 2010, 8(1):65.

4.1.5 ¥

L A s AN R K8 B2 AF R TR I, JFERIMFENE IR R ImL MIRSHBAEA
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2. KFEJESLRN 4°C L 3000rpm K &0 10min.
3. pde BIEWRE 1L.5mL OB, WEAEK, -80CIRIRMRST, LETIKFIA.
225 3R
[1]Menezes E B,Velho A L C,Santos F et al. Uncovering sperm metabolome to discover
biomarkers for bull fertility.[J] .BMC Genomics, 2019, 20: 714.
4.1.6 Fifrifd BE LR
1. SR Iml EERBFEAT BOE T, 4CH 6000g 0> 10min.
2. 2058 FIEW, 035 E) 1.5ml BOE T, JNRA 30s.
3. -80CHAF. EETIKHFIE,
R HT:
LEEA RIS A7 A4, TS .
2 A FRAEAGIR T POEBEAT
3UREAEA 2 LASE 22 IR S B
225 3R
[1]Bertoldo M J, Nadal-Desbarats L, Gérard N, et al. Differences in the metabolomic signatures
of porcine follicular fluid collected from environments associated with good and poor oocyte
quality [J]. Reproduction, 2013: REP-13-0142.
4.1.7 RREEEW
1. U8 ImL B HEAEA, 4°C. 3000rpm F, &0 10min,
2. 7% EIEWE 1L.5mL B0E T, -80°CURAE, TUKAFIA,
e UE
1 FEARHCEEI AT AMiRAE, W is 4,
2. AFRAEARIR T PROEBEAT
3. REREA 2 LUSE 22 RS2SR
225 3R
[1] Junka A , Wojtowicz W , Z Bek A , et al. Metabolic profiles of exudates from chronic leg
ulcerations[J]. Journal of Pharmaceutical and Biomedical Analysis, 2017, 137:13-22.
[2] Lam C W , Law C Y . Pleural Effusion Lipoproteins Measured by NMR Spectroscopy for
Diagnosis of Exudative Pleural Effusions: A Novel Tool for Pore-Size Estimation[J]. Journal of
Proteome Research, 2014, 13(9):4104-4112.
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4.1.8 B
1. RE Iml B BWHEATZEO0E T, 6000g EIFEEC 15min.
2. WeR BTE,  FH— Utk 0.22um o JE I E
3. URERIEMR 73 R3] 1.5ml B0 E Y, -80°CHRAF, TUKEFIE.
22 3Lk
[1]Saleem F, Bouatra S, Guo A C, et al. The bovine ruminal fluid metabolome[J]. Metabolomics,
2013, 9(2): 360-378
4.1.9 SR
1. BUSCER 2 SRV AL ED 3000g. 4°C N EL 20 408, HUEIE/r R3] 1L5SmL B0E T, &
& 0.2mL.
2. -80CURAF. RETIKAFIE,
TE I
1 FEASWCER I AT AR AT, T8 VBT G
2. HURERF AR, OO R K, B IR AE NMR LI 35 1 o BT P
3. SRAUHERE R E 2 MR BE A T 0 B8R AF CIXRE AT DARIRIR 2 5286, Het 0 S BRI o
225 3k
[1JWen X . Estradiol, progesterone, testosterone profiles in human follicular fluid and cultured
granulosa cells from luteinized pre-ovulatory follicles[J]. Reproductive Biology & Endocrinology
Rb & E, 2010, 8(1):117.2.8
[2]Bertoldo M J, Nadal-Desbarats L, Gérard N, et al. Differences in the metabolomic signatures
of porcine follicular fluid collected from environments associated with good and poor oocyte
quality[J]. Reproduction, 2013: REP-13-0142.
[3]Chao D L BJ M, Boueilh T, Simard G, et al. Targeted metabolomics reveals reduced levels
of polyunsaturated choline plasmalogens and a smaller dimethylarginine/arginine ratio in the
follicular fluid of patients with a diminished ovarian reserve[J]. Human Reproduction, 2017,
32(11):2269-2278.
4.1.10 fH W
1. FAASAEFIAIA P R NG EP BV MBS, SLRIFE 4°CL 3000rpm K &0 10min.
2. Bk HIEE T EP & . -80°CURAT. EETUKIEH.
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TR FH T
1 BEAST JveidR,  HLaeE e S SRRl
2. HUREJE A REAANE MG BT AT A AT B, SLRI-80°CHRAF
225 3k
[1]Stoop, Marcel P., et al. "Quantitative proteomics and metabolomics analysis of normal human
cerebrospinal fluid samples." Molecular & Cellular Proteomics (2010): mcp-M110.
[2]0hman A, Forsgren L. NMR metabonomics of cerebrospinal fluid distinguishes between
Parkinson’s disease and controls[J]. Neuroscience letters, 2015, 594: 36-39.
[3] Tsutsui H, Muguruma Y, Noda T, et al. Development of targeted metabolomics for the
determination of ornithine cycle compounds as possible biomarkers in cerebrospinal fluid
regarding to Alzheimer's disease pathology using UHPLC-ESI-MS/MS[J]. Med Mass Spectrom.,
2018.
4.1.11 R
L ISRKEZ, SHEEIR, eI, BHEOTKEAE K, PAERE M T
e, RS RZ 12 TR T R, RERAD AT 45°C L 10% A BTE R
SN TR
2. WTTiE:
a. HHES A8 R BOR BB IF AT, AEFRRIBIR ST . -80°CHRAT, AR TIKiEH.
b. b.Saccomanno K. EiZAHERE (DTT) WEEARES, 1~2 BAEBIMAZEER S, HRE
WAL 30min. -80 FZURAT, BT UKIZH.
ok
a.Saccomanno ¥ : & 50ml & 2+ & 50% L EE 48mL, 2% 4 B 1mL. 0.3%F|#&°F ImL.

TR IPFERER (DTT) : 0.1gDTT. 0.78g & AbAH. 0.02g &EALAT. 0.112g BEAR — 44, 0.02¢
IR — S IIK % 21, A DTT 3#KJE 4 0.005%.

VE R I
KHRERT 12h 254,
S R

[1] Quinn R A, Phelan V V, Whiteson K L, et al. Microbial, host and xenobiotic diversity in the
cystic fibrosis sputummetabolome[J]. Isme Journal, 2015, 10(6) :1483-1498.
[2] Lim Y W, Schmieder R, Haynes M, et al. Metagenomics and metatranscriptomics: windows
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on CF-associated viral and microbial communities.[J]. Journal of Cystic Fibrosis, 2013,
12(2):154-164.
[3] Garcia MR, Rodriguez JC, Navarro JF, et al. Molecular epidemiology of tuberculosis in elche,
spain[J]. J Med Microbiol, 2002, 51(3): 273-274.
4.1.12 B
1 WS A AR . TR %, HNTR S 2l R ET 2> 1h
WRBEG Rt ORI s AR e 258 3 /KA T, IR s 11 s i v
AR NLEF G AR, R, SRS AT IR R 32 E RS Smin CREERIFHAIHERD
RERD O HEs . W S 7Bl LT R RER A MR & HI B =Mk
a. gl R, RN TSR A IR FH 50ml B0 E .
bRV MR RAE B RHS, B 60 APRAIERIE N 50ml B0 (PRl
AEZ O
C MR i« e ek A R I JER P MR R SR e T B O R
2. REJG, BMEBRARA 4C. 2600g N B 15min.

3. -80°CURAF, ALETUKIZHI.
225 3k
[1]L1 Y, St. John M A R, Zhou X, et al. Salivary transcriptome diagnostics for oral cancer
detection[J]. Clinical Cancer Research, 2004, 10(24):8442.
[2]Sugimoto M ,Wong D T, Hirayama A, et al. Capillary -electrophoresis mass
spectrometry-based saliva metabolomics identified oral, breast and pancreatic cancer-specific
profiles[J]. Metabolomics, 2010, 6(1):78-95.
[3]The human saliva metabolome[J]. Metabolomics, 2015, 11(6):1864-1883.
[4]Navazesh M . Methods for collecting saliva.[J]. Annals of the New York Academy of Sciences,
2010, 694(1):72-77.
4.1.13 1t
L BN PR BANEAR, SRR S RIREA, LU REATR R %
2. KFEJEALRN 4°C, 3000rpm, B5.0» 15min.
3. B EIRWAE L5smL B0E T, WEVEK, 80 CIRRIRAF, 2ETIKAE.
22 3L
[1].Isabel Ten-Doménech, Ramos-Garcia V , José David Pieiro-Ramos, et al. Current Practice in

15



—~ BIOMARKER RBA ARSI mIEE

EiEEE WAL

Untargeted Human Milk Metabolomics[J]. Metabolites, 2020, 10(2). [2]. Saben J L , Sims CR,
Piccolo B D, et al. Maternal adiposity alters the human milk
metabolome: associations between nonglucose monosaccharides and infant adiposity[J]. The
American Journal of Clinical Nutrition. [3]. Sun H Z , Wang D M, Wang B , et al. Metabolomics
of four biofluids from dairy cows:
potential biomarkers for milk production and quality.[J]. Journal of Proteome Research, 2015,
14(2):1287-1298.
4.1.14 JHET W
L WM AR SR AE AN, MY B8y Tk BHE.
2. MR HIBCE S DS S5 S @Ay, RMEPIEERE, R4 360k 5 T
AN 15ml Tow R A GHEE o, R K

-80CUKFIIRAE, R TIKHIL,
e UE
kPR B A R &% pH KA R, HFEACRERRT 24~48h 256k, 257
AN B ERY: & Y i B S w2
225 R
[1]Nelson T M , Borgogna J C , Michalek R D , et al. Cigarette smoking is associated with an
altered vaginal tract metabolomic profile[J]. Scientific Reports, 2018, 8(1):852.
[2]Kim TK, Thomas SM, Ho M, Sharma S, Reich CI, et al. (2009) Heterogeneity of vaginal
microbial communities within individuals. J Clin Microbiol 47: 1181-1189
[1]NelsonTM,Borgognal C,MichalekRD,etal.Cigarette smoking is associated with an altered
vaginal tractmeta bolomicprofile[J].ScientificReports,2018,8(1):852.
2.2.KimTK,ThomasSM,HoM,SharmaS,ReichCl,etal.(2009)Heterogeneityofvaginalmicrobialcom
munitieswithinindividuals.JClinMicrobiol47:1181-1189
4.1.14 Bk
4.1.14.1 Riifk (RERAT I, "THRE)
1K ik CREE. PUREE) H S Re S IERREE, JK EUSCEER] 1.5ml B0 hdt AT Fr e .
2. KB O BTN AT 30s.
3. fE-80°CUKFEIRAF. TUKHIE,
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4.1.14.2 /NERAE (NIRRT, SEFRED

1. HEFR BT AE KN B S, PR AR IR, IF 5000rpm. 4°CES.L> Smin, i HfA
SRR UTE N ER, 0B, BRI D 141004

2. f&% 20min A UAE AR HiE A B .

3. HTA K PBS TR Z &Y 1200rpm. 4°C &0 Smin, B0 2R EiE.

4. SRR IR IE>3min K . N-80 CUKFIERAT . IEFEI T UKFFi%.

FVE: BATIREARAE 1.5mL BT, HEH R,

4.1.15 4

4.1.15.1 FE K40 MR AW T i

BRRF %

1. FRHL 85gAMBIC (BREZEAE%) MMAE] 1000ml #E4li/KF, 155 85g/L [¥) AMBIC ¥ .

2. ARG EHL 600mL HIEE. 100mIAMBIC(85g/L) % 290ml #4li/KiE4, F 12M $HERIAT pH
2 7.4, 5o AHEAKERZS 1L B,

R BT pH MR, KR BRI -

syl ny

AR TG TR 1107 AN BT R B CED 1 ARRD

CHCS RRRIE G T RE T GRE RN A R T5T 748D, BT-20CHA.

- PO AN RS IR R U 1 ARRANRE, RO BRI RE

4. BWEHRE 10s, 7£ 1000g. 4°C FEL Imin, £ 40ME/NERAIIARTTIE, AIE24 0K
FREUE K B OB ], (HAE —RIETER 2, LAB IR0 M .

5. Bk bBiE.

6. FANM N, 30s JFHUH B F-80°CIRA7

MG EE 40

(1) EEHAER]

1. BrLgufussseds, EHBA 1 PBS IS RIG AN, E DK,

2. BrZ: PBS I (—E K PBS LFRTF, MLEL .

3. HAk: INEERE, HAEIASAREERR. REIMARIRE, RRRE, MRFEERNE
b, WHRIREFREE . I PBS 4T, BIF4ME. CHMZIEMEEELE L~
K, JTEEARACER, DN FIVERE KO A B R AT DURAE B OS2 56 & BARIE U T E SO .

W N
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4. DU, B 1107 AN AT R EE AR (ED 1 AARD .
5. PUHETEN T (¥ 5 ARFRIEIGRF T, BRGS0 10s.
6. ¥ T-20CHIA,ME 4°C. 1000g 2648 50 Imin, FA0MIE/NEARTTIE, FE 240K H 3
BUE KO E], EAE—RIEF R, LAB (40P .
7. B2 b, KAIRBNRE S, 30s JEHCE IRAFAE-80°C
(2) FIgHpaE CHXHIRXE R B AL T R NGEEAIAED) [2]
1. BrLgufussseds, EHHA 1 PBS I RIE AN, EDEHIK.
2. BgZ: PBS W GBRPGERIEF) o OARETHELIE, AUz aifi s e D .
3. AN S ARV KRR K S FH AR &) S B AR, KSR R N L
4. £ 4°C. 1000g %1 T &0 Imin B BiF.
5. -80°CIRfFE, TUKizHi.

TE R

L BOSEAEKI, SR m Mg, @S HEREA, DRI,

2. WRACEANHIS, VERR 1RO E S B A 2 A

3. NP EFEASCER R P AR, B R E AN B RIZL, VIZNm e =
BOLEGE A, A S B R, DAORIEA IR AN 2B, g D A 22 o B e
. PBSiEVENS, DIZimfoEd, JEvte)a, REH PBS e i,

EP AN

[1]Christopher A Sellick, Metabolite extraction from suspension-cultured mammalian cells for

S

W

global metabolite profiling, nature protocol, 2011.

[2] Rahul Vijay Kapoore, Cell line dependence of metabolite leakage in metabolome analyses of
adherent normal and cancer cell lines, metabolomics,2015.

4.1.15.2 TRERFABEEARWETE (FikT7E, MER BB KGN RAD
p=yea2ii)i

1. EAEFEIRIE P B A, 2N 15ml B0 .

2. 1200rpm. 4°C FE.L Smine .05 KB IE, VAN, 10580 BAFEARYIRA SR

B 11074
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3. ARG M4 A T4 1 PBS, YRAEFEN 1.5ml B0 H . 900rpms 4°C B5+C» 3min,
P BiEERR. HEEVEANE 3 K.
4. SRJETRENR R E>3min Ko JN-80 CURFORAF . IEHEIS T-UKFIX
B RAMAIIRTE 1L5mL MEOE Y, HEERE.
¥ B2 20
(1) H|4H A 3]
1. BREgufltedt, Mok M WA PBS WWTE vE4IM, & 2 05Tk
2. Br%E PBS W GBS , BEATAMTHE CARetH A, auai A 2 i s
EE) o
3. P4 &R 4E MBI
4. #f EP B IR H=>3min.
5. fE-80°CUKFHTRAF. TUKAFIE,
(2) BRHLE4]
1. BREgRMIEIRE, Tl M Bve 1) PBS WIS VEAif, THPEMIIR.
2. BRE PBS ¥l (220K PBS LBrTH%, ML .
3. WA IONIERE, THALEI MM EECIR. RS IMARE TR, R, fHREFRIERIE
ML IbTE L, MR R TR . N PBS IRAT, &iF4iifl.  CHRZITHEEEA LT
K, TiEJSARAEER, AN RE KR A A T DURYE B 2 sRie = AR LTI E0 .
4. PRIETHEL U107 N0 P ZE A0 ARAR CED 1 ARFRD
5. #F-20CHIAFE 4°C. 1000g Z4F N B0 Imin, A AHME/NERTTE, A& 200K #
BER BB E], (AR —KEETHRZ, PAR; R4 .
6. bR L3, WHTENREIEE 30s, -80CLRAF. TUKAF X,
22 3Lk
[1] Dehui Xu, Yujing Xu et al. Alteration of metabolite profling by cold tmospheric
plasma treatment in human myeloma cells. Cancer Cell Int. 2018.
[2] Zuzana Racovaa, Eva Anzenbacherova,et al. Metabolite profiling of natural substances in
human: in vitro study from fecal bacteria to colon carcinoma cells (Caco-2). Journal of
Nutritional Biochemistry. 2020.
[3]Sarah Hayton, arth L. Maker et al. Experimental design and reporting standards for
metabolomics tudies of mammalian cell lines. Cellular and Molecular Life
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Sciences. 2017.
[4]Katja Dettmer,Nadine Niirnberger et al. Metabolite extraction from adherently growing
mammalian cells for metabolomics studies: optimization of harvesting and extraction protocols.
Anal Bioanal Chem. 2011.
4.1.16 ZHMIIE TR
L BB IRIREESY, PRIE MBS IR P U — € B RE IRIL, 4°Co&AF T &0 (1000g, 10min).
2. BHCETE 10mL SR EOE , SN B K 30s.
3. WEKJGTN-80C 1 ORAT
TR FH T
AR BN L B M TUK AR FHRIR T (GIR(E: PRIGEE T TIKHAER LN S5KG/
K, WREEE SR, WEAEECSom)E BHEXR, HRIHRINTO .
225 3k
[1] Silas G.Villas-Boas, Extracellular metabolomics: A metabolic footprinting approach to assess
Whber degradation in complex media.Analyticalbiotechnology, 2005.
[2] Hanna Meyer, Hendrikje Weidmann, Methodological approaches to help unravel the
intracellular metabolome of Bacillus subtilis. Microbial Cell Factories2013, 12:69.
[3] Farhana R. Pinu, Analysis of Intracellular Metabolites from Microorganisms:uenching and

Extraction Protocols, metabolites, 2017.

4.2 Y%

4210, ZE, T, W, F BHAR

1. BB R/ — B R 2, TN TSR ARG I B0 T, TR BN R A R Ak B
% /b 15min.

2. BUH 5 HVE RN -80 CUKF A7 BT UK IS,

ey BP

1. REEN T FEARIS, SRl e /DG IR R B (] W 5.

2. EARAESLIGWIE, SREFEARRREFRE A —BUE, RHRR—HMNA (Fif., 2R,
Mk E . SRR, LB

4.2.2 18

1. BUBEBRREYIRIAREE, B A PBS EEHERAR e L
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2. AR E A SIS B TR MR AR A € R0, 500mg/sample & N 25045

3. bR Ja IE AR R A AR AL FE 2 2D 15min.

4. -B0CHAF. RETIKEHFIE.

ey RIP

1. PBS eI (A 2R

2. TR RINGTS, BT EES R BERMIR, FrERREEE 08, AL
HALE.

4.2.3 T

L XTI/ SRR 7 (SR ITR 7 B |, TR R — 2 B R R
TIRAIG % (=200mg/sample) & 1.5mL ZOEH,

2. bR e TR R 8 R AL B 27D 15min

3. -80°CHfF. ERETUKEFIE.

4.2.4 REE

LR AT 5 S 0 SR B 7 B IR S B R L B8 19 G SR A S 5
2. FFBRIRI ) o BI85 G & /N 26 2 50m B0 R, AR e IR OGR4
URALFE %27 15min.

3. BRI SKER. WHKM, REHT, HTHED 100mg, #HLKME, BFER
W EK BTG IARE R, REZIX,

FvE: ERBURSLHCPFIORESET, bk, 2L SER. GRS, B A — R -
HORE, 5 2% 8 3 RACAE R 56 18 25N AN 5 5 A R DA S SRR IR s /INFI G
JEEMZESR, 5 AR EIERE, B A RCF RS

425 B£. BA. B

L XFE 2. YekBRR RS (Fa. 70K, SR T2 BRI 7)o # ety 57
EIE MNP S0m B OB T, bR SRR T R AL B %/ 15min.

2. NPT EORXTEEA ST AT IR R &S, FHEEASEEAE SomL B0 il
JRNBR ¥ VR AL B 22 /0 15min

3. KM T RAREAR, B R R S AT RER 25 i R TR R B 4%, AR5 BRI 71531
JRHI S EIE I NI 3 A S0m B OB T, bR SRR A T A R AL B E2 /D 15min.
4. XTRAREAR, AR R B0 TR RN A A R AL B % /D 15min.
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5. s AL BUTEKER, WA%MF, REGKT, HTHED 100mg. 06, F

FERRAE &K B AT VAR &

ey =g BP

L X 20T RS AT IR AR M ORFF I — . AN, B2 SRP. BB A b , 58zl

BUCKH A RIS . T, SRR TRRE 2

2. AR THAELEE .

EE BN

[1]De Vos R C, Moco S, Lommen A, et al. Untargeted large-scale plant metabolomics using

liquid chromatography coupled to mass spectrometry.[J]. Nature Protocols, 2007, 2(4):778-791.

[2]Kim H K, Choi Y H, Verpoorte R. NMR-based metabolomic analysis of plants[J]. Nature

Protocols.

4.2.6 R R

1. BUERRAEIRIARES, Fsh 28 7k ek PBS MVETELEMIM MR R, DK E RN

et

2. BEMERBNEA 20-50ml £ & FRKBAR T, £EFRUBFITARRIIRN,

A JE AR T L3, 2888 0] FH AR A 7 o LA AR 013 FARG 251

3. KARTE SR AE KA [F) (9 5245 S S5 A T AEZK HBCE 2-6h,  SERIUSUERAR R 70 IV TR,

AU TR TR ST EER, (RAFT 1.5ml B0 BARICEER R f R T &

SRR, AN AT DUE 2 1K ]

4. BETHKMET, BRI, TS5 =0T 5 7 ReffiARe 22 A Rl 2 1B Bl & .

5. 4.-80CHRAF, TUKIZHN.

ey RIP

1. AREBEGEFROE, FEmde %,

2. R WP P TR AR ANUSCERIN 18], A AR B0 W) A AN, 75 SR S &R T

B K E

3. Iy RTE IR FE R 5 /- BB e, ANIFFRE . VR TRy i Rk Sk i, S

PR EERET AT, XRET R AL o] HukifE.

4. BETHETHM, BEZERADWYED 50ml, FARFEFEAR R W09 0] GEAR),

R b L i P B DA S0 35 0T J VAl 5 SR

i
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[1]Yuting Wang, Wenjie Ren, Yan Li, et al. Nontargeted metabolomic analysis to unravel the
impact of di(2-ethylhexyl) phthalate stress on root exudates of alfalfa (Medicago sativa).Science
of the Total Environment 2018.
[2] Khorassani R, Hettwer U, Ratzinger A, Steingrobe B, Karlovsky P, Claassen N. 2011.
Citramalic acid and salicylic acid in sugar beet root exudates solubilize soil phosphorus. BMC
Plant Biology 11:121.
[3] Luo Q, Wang S, Sun L N, et al. Metabolic profiling of root exudates from two ecotypes of
Sedum alfredii treated with Pb based on GC-MS|[J]. Scientific Reports, 2017, 7:39878.
[4] Zhao L , Huang Y , Hu J , et al. IH NMR and GC-MS based metabolomics reveal defense and
detoxification mechanism of cucumber plant under nano-Cu stress[J]. Environmental Science &
Technology, 2016:acs.est.5b05011.
4.3 YR
4.3.1 PRAARHY—RETIRE. LRAFEKHEHF
EARRE: FEREREKEES 1*107cells (N — RS E, HRFWCEEMIRLR R E,
DPANBOERBD » FEAGEE SIS TR SR R
EURERTIE]: B ARAE K AR EH I (mid-log)
43.1.1 EHER: KBHE (E.col) [1,2]
a. M4 OD(Mid-log #]), V15 1%107 /> A Bt 7 ZE A8 TR AR
b PRE S ER AN R B TR, JFIGEAE 4°C oA ML (1000g, 10min) fEATE 555 7/ 00 &5
BRI BV TR R PUE R AN T EEAT VK, 30s.
A KJEAEVK LR, F 1XPBS Sl (1 4°CE-20°CHTv) BERTRB IR, A5
B (1000g, 4°C, 10min) F&2: PBS 2K .
e IRAFFE-80°C .
4312 EMER: BEEHEIELRERE(3)
a. I & OD(Mid-log 1), THEL 1*107 /> 1 I 7 B A8 TR IR A
b.-20°C N A KIS CH MRS, pureglycerolandsodiumchloridesolution
(13.5g/L)toafinalratioof3:2(v/v)) o
¢ G FE AL 40 1] B R VKT (R FR I VEKIRR=1:4) .
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dRERES], AT ZAF T Smin.
e.-20°C &0 20min (36086g) -
fRRR LiG, RFT-80C.
e BUIF
1. FF RIS N 2 B T UK DURFF IR 261 (R0 fE: Puisiig o T UK MR 2008 5SKG/
K, JHFEEE SRR, BKMAEECSom) A BELR, EHIHBHRMTKO .
2. WAV ZARF AR, LA D IR ZR R SE
3. ANAIREASCER 1 AR R N 2
EEPEN
[1] Bertini I, Hu X, Luchinat C. Global metabolomics characterization of bacteria: pre-analytical
treatments and profiling [J]. Metabolomics, 2014, 10(2):241-249.
[2] Hanna Meyer, Hendrikje Weidmann, Methodological approaches to help unravel the
intracellular metabolome of Bacillus subtilis. Microbial Cell Factories 2013, 12:69.
[3] Kathleen F Smart, Analytical platform for metabolome analysis of microbial cells
using methyl chloroformate derivatization followed by gas chromatography— mass spectrometry,
nature protocols | VOL.5 NO.10 | 2010.
4313 EHER: LRAFAEE (KEERE)
1 BUEERIREAR, TRANTSGHEF PR @0 T, MR R T & R AL FE 22D Smin. HX
FERERAZIRA T L5515 V).
2. WU GRS -80 C UK AF. R BT UKFFIX.
4.3.2 PURESMUBHYI—R LW
L R REFREE ST, PR B TR B — 2 BRI IR, 1000g. 4°C26F F &0 10min.
2. BICETS Iml 258700808 i IR ORI 30s.
3. EKJGTRN-80C 1 ORAT
TR FH T
1. FIEFEARMETIN L B AT VK AR FHIRIR 26 A (508 Puishig o T UK MR 2008 SKG/
K, JHFEEEE SR, BRMERECSom) A B R, EIHRMTUO .
4.3.3 KB/ B
1. ARHEHIEFT B B0k £ 5 i 1 TR R B R kAT 55 5%
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2. WO K PERE ST, B 1ml 247 O BRI AR BT K 30s.

3. WRIGIRFAE-80CH, FTUkEi%.

4.3.4 KEEY)

L B ERFEAR, RATEMIEF RS 08, MIEBARE TR LB 2 /b Smin. %
TSR T e AR B R, T ADT 20mg GG T4, WHRIEREA &K B
e ED .

2. B JE HGE N -80 CUKFEIFAF . BT UKZFi%,

4.4 FoAth

4.4.1 13

4.4.1.1 REF LIRS

LRSI

SKBEIT RIS — € R 2l FIRBENL . <S8 M2 miR S B JEUEAT R . EERET 34
FHEE Vg3, EHESERR IR SR AL, R 8 e B R AT 2 o, A S T AR R IR 2 1
Mo, EMNAERFEATSE R 225 [Al—RAFH T N A 22 5 PR B R e/, AN AR A 5
JoZ a2 A R AT e R

2. RAETTIA

TER 8 R AL, Je /247 3R 5 3mm 76 45 1) 1358, SRS iRt UV BURE 2 30cm
AbR) . AU IR IO TC R AT, SRR BN KR TP A o R R R AR —
BRG], HHEERANR PR, RER AW BPER. EIRIESE.

3. FEAALEE:

HUFE S 3g/sample, A5 T, AEHERN 2mm WiG-Fidii Cy 7R EEHZE, Fid
i, Rk RIESETRIEEE) , RAEE-80CIKH, LETIKKIRIZIE.

EEPEN

[1] The Preparation of Soil Samples for Chemical Analysis.G. M. MacNider; Journal

of Industrial & Engineering Chemistry 1909 1 (7).

[2] Bartlett, R. J. and B. R. James. 1980. Studying dried, stored soil samples--some pitfalls. Soil
Sci. Soc. Am. J.

[3] Stefan Jenkins, Tami L. Swenson. 2017. Construction of viable soil defined media using

quantitative metabolomics analysis of soil metabolites. Frontiers inmicrobiology, 22.
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4.4.1.2 EWIIRPR L3R
L LR B Y E R A
2. WRINRFIOREA . AR P - 308 % TR AR PR IL 1~2mm [ 3
3. PFEMRMMIT AL, BBUKIRFAER L AR PR 135
3.HURE AL 3g/sample, AR T, TRAFZE-80°CUKHE, AETUKINRIEIE.
EEPEN
[1]David J. Beale .Microbial Metabolomics: Applications in Clinical, Environmental, and
Industrial Microbiology [M]. Springer International Publishing, 2016: 160-161.
[2JJunY , Jun Z , Tao W, et al. Root exudates drive the soil-borne legacy of aboveground
pathogen infection[J]. Microbiome, 2018 Sep 12;6(1).
4.4.2 W
BRI RBIR S AL E
. JEI 4°C. 11000g N &0 20min, HUH EIEW
. A 0.22pum R I O E AT
L BEAF AR AR ) B 1LSmL BLOE R, BEE ImL, EEEK, -80°CHRAF. IEFEN
I UKz i o
#iE: TR 2 > 55N A R, I UEBREA ] &R R EF — 2L W
FEARGFIUREO T, oikfifr, ZRMIVE, T,
EEPEN
[1] Bi, H., Cai, D., Zhang, R., Zhu, Y., Zhang, D., Qiao, L., & Liu, Y. (2019). Mass

AOOWOND

Spectrometry-Based Metabolomics Approach to Reveal Differential Compounds in Pufferfish

Soups: Flavor, Nutrition, and Safety. Food Chemistry, 125261.
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