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Abstract: With the increasingly widespread use of gas chromatography-mass spectrometry (GC-MS) for the detection of urinary organic acids as an aid to the diagnosis
of genetic metabolic diseases, more and more laboratories are carrying out GC-MS for the detection of urinary organic acids.The National Center for Clinical
Laboratories launched an interstitial evaluation activity for GC-MS test rooms in China's clinical laboratories in 2017,However, the level of testing technology varies
among laboratories, and there is a lack of uniform standards for laboratory testing technology and clinical application. In this regard, the inter-laboratory quality
assessment committee of the National Center for Clinical Laboratories for Neonatal Disease Screening organized experts to discuss the laboratory testing techniques
for GC-MS detection of organic acids in urine, the relevant reagents and internal standard settings, the detection index and its parameter system based on special
software, the standard operating procedures and quality control management, and formed a consensus, which is reported below.
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31 RAFBER (1)FRRFABUZRFBIIERGIERHLE; (2)EFIZHLFIFINR
AR BRDIETIREME, HHESITEREREMEIRERRFIZIR. KE. i
HIEHEA. S EREAMEBEA; Q)AFEENEK: TALZR, DEEK,
HEHREERARRERR. FANFESTIER, SHREARAFIELEIZEE
IRENIE; GEILIBKENZHZSEAFIEERER, PXTIEER, HAAUL
ARRE, BESHEATRIIR, ®PARR2"Y,

WAAR: HREZBRRAT. BURBEF. BREEGRAF. FTELRFH]
ARk (1)RESRAN: REBMBAKZBE—TELLOESAER;, 2)Bkk
Mg ShERRRRR. SEMHNREE; )BRERRT: FTEXBBEAIR
2B, A FTEMRF: N, O-N(=ZFEME) =R W (S =ZRERRER)(N,0-
Bis(trimethylsilyl)trifluoroacetamide with Trimethylchlorosilane,BSTFA:TMC
$=99:1), WEAERURMIRFIE, NiREERHITERIR(E.

321 NFEE+tEE, TR, —+0k, BREAXARIE4ZBRS
fg, FRBRRET R, AR -+ mRicHIRE S 5190.5mg/mL.
0.5mg/mLF11mg/mLEVEIRAR, EFRX=FWIRERINT, BAEMERAEF
SERE, MRGEREREEXE, EAgREBRERUITEREMRE, R5
BirENBLRERN, BN HFHIENEDHENSHIENR. F. &
B U+ tIRBIEANEERNF, BrENBRNIEERI+ CRRIEmRHT
b8, BEFEENER; MmN _+ERERNRIRRIE, aDERENEZ
BB B AT RE R ERITEXR,

33 BE RS (1) FREFBBREFEBIIPERRR;, QOEERE
RNIOMLBSFEREPER; ()EAEER=6mL2mL HM; 2mL Ei; 2mL 8
), Q)R FRE, AEsRERUTE,

REERA T (B RIBEE =B BE3SIEME, MB4cm Xdcm)eiBE
FRE&EF; QFEAREER=6mL 2mL #&0; 2mL E4#; 2mL 8H#); (3)i38
BYiE)=15min, FFIERFRREELERT, BEEE,; (4)KEZENALEZAR
F(RE<-20°C), B MAFERRBRAHITIRN, RIERREFHERKIAR
Eisi, BRERFERSITSRES, BFENTIERRHIERBLAKER
ERi2, SEMATRAEE",

3.4 HERALE

3.4.1 BAOER EARIREBEETRRET, WRAREBER, WEEHITBA
KEA, REBWTF: (1)E—FARELRR, BElcmX1cm&Eit16ME R, BE
FIOmMLBLOES, MA2.5mLB4IK, 3/810min; (2)E/04000rpm, 55 %
&, BNEBRCERATRF D).

3.42 RAEFNE"" REEFNRRFRIEEHRSTY, KRBERA0.2mgY
ERNEFNRBHITON, 2% (RPNEDEXRENESZEY (WS/TI7-1996)4R
H, RALINMINDAHETIRRRRIER S ERRPRANER# TEERN,

343 FIRE BRO.2mgHEF Y EMREES, HITRIE, REGIERRKRE. 7AiM
AT BBt BRER. AW, T4, BB LENSE. ()IMAREEIRF, 37°C
IBERIFE3075, DMRRE, HRTI, QMARIR, GUKESZE2mL; (3)m
NBUREIEF, EBTEARMN209; (4)BBAZBRIEFERIR, &H
BUEBL, EBELBRENMAETEELE,; (5)60°CRSNT, TERMNESR
WS EERPEAR; (6)MASTEMLIRF, 70°CIEE30min; (T)FEEEEERE
TRE, BREHRENESE, N
3.5 NBERGFERE

3.5.1 &R ENERTIE) LEERERERRE BRI EESEGRIE-
BgEE AN (GC-MS). B, ZINEREEEIBFEBEE R (electron ionization, El)
EREANBEFER, BEYES, EERTEHNES T, BYRAEA
BEKRENEMEL, HI0%NSBEL-FRIEKANFARE. HX, OLETH
ENMERERTHNENBEEYNEMNEELT, RRARTREEEMNAE
A2 (full-scan)EXHAIEEE 73 (selected ion monitoring, SIM)&ER,

BpHRS FIRRE R, &G, ERSECIE-RIEKANE, SZE: (1)BF
E. ERE. BFU8ER. EFRIER, HERERE. SR, MK, &
SRE. INES; QUBRINESE, BIEXTNNIFRE; ()HMER:

LIEFASIR. NEBREE.

3.5.2 MEFIEE [SEEE-RERBANEEENRERS, BT RMERHRITHR
BRI GC-MSIRBRENEICNE ARG AREBRMEIEDTRE, A&
BURHRHIE: (1) eI XS (BN B ohifties. SHEEEFRE); 2)9hiFEd
FEMEVNEBRBETYSRITNIEER, RS TEHEZSHOTINEEELR;

BIENHYIRESKRENEESEXEHTEHMLE, ERTIBHEESE
KEMER; QRNLER5E2EEZEENLESEERKE, (5) T @it
ﬁ*ﬁﬁﬁ]@w%%&%ﬁ\ﬁmﬁ%ﬁﬁﬂﬁ; (6) AVFIREE 2 BERHITIONLE
BRIE"

3.5.3 BUIBRERENERE (1)2HEREER (full scan): E—ERERETEEH
(m/z2)N, MFIEREBEFREBMNEIANIRFESSE, ATUEIRANES
2, FHAEE#HITHRER. RENRERBPREENRITEYRELHCCER
¥ A50~500m/z, 450N REBEF, —KITWIEIFEYEIN0.05s, 1 RE
EFREMREIL0.11ms. REN BT REFE BB LI, BEE
WAFIE B IR EFIARE, XETLRIPIT 2 iNas, F1a07.5~60min, (2)
EREFRHEER (selected ion monitoring, SIM): EEFBFHEEXT,

SHEEMENTHMIERERHTEEFHZETRN, REXEEFMNRE
ERER RN T L LT, E—RIER TIATEMR U BRNEHESF,

FULEREERATIEERR, ERBEFRAMA RN RIER23MHEEF, —RE3E
TEIRBY B [E)4¥ 790.05s, M ENREE FHIRER 8 }16.7ms, BYEEIN1504Z,

HERTFeAERRB B FRNNEEK. BFHNS. RBELT, BRINS
FHER.

T — R ST R R ZME VBRI QN, B S AEEREDRE.
ESETEABER B R HEE N, LUERGC-MSHIE 3R E (full scan)fl
EREFRBER(SIM), AREFERBRHE, MR TIEEORE S HIEN
BN EE M Eo
3.5.4 B (NEEE: UBREEERHE. REN. MNERFHNEG T
BERIEND AR E, REERENIETHEIPENSREBMHTRSG
BERNEEE, T, Bk, a5E. aKENEE, HIEMNER
BEAERS, ARSEREHEOR. HSSLRT. BEEEOBOEFIM
HR RSN, FTEME. BESYBRREEREEESR, MEAREGC-MS-
QP20204f, JEEIATETS: (1)HEmM/z 69. m/z 219, m/z 502B9FWHM(
I§35)EREE0.5~0.728; 2)KERNBEESTEBIE2KY; Q)MEEIEE
BEAFEAL(M/2)183069; (4)RERELL(M/z) 5020983 RELL R R/ E D
H2%; (5)leERELL(m/z) 69 IEBERT E L BRELL(m/2) 28138 RIH
=, (ORTRFESEEHENIX, BEIEXR; (NQERELL(M/2)ELE
S5LRNEEEERETELIZA, HEERIE: NBRREEIHE. EWMESER
SEFNEHTARRIEIDRERNTR, Fit, EEXENSBTLEELE
PEBENSRBEBIGHTHERIE. TRMME. TREE NN ERNNY
BEISIEAT SRR, LIBAZAEREGC-MS-QP 202061, EEMMEEIIERN, X
A/\#& % (octafluoronaphthalene, OFN)100pg/uL, EL5MEIBIEEIRE
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IMIECV%<5.00%, RETEIEIMIECV%<1.00%; Y23 ME (instrumental
detection limit, IDL)RAEAOFN 100fg/uL, EL8MEIRIDLS10 fg;
REE(ER)MIARAOFN 1pg/uL(lppb), &XEEN FERESMKRL(signal-
noise ratio, S/N)=>1500, EHFEAEMBESESHNEE, RAETIREBERNH
ZHSIRERTR. NBRE: SRRMEEARTIN HITUBIHITRE, RER
EXAEMRIZEER, REBEMRENRGIEHENEZRETERIFEN
EA SR PRR GRS IE], MMHIBRRER G B EE# 3 B E VB E MR M, i
MLERE EH, EMREEITRRERECHRIZB—ELOIHRE BRYKE
EALRABRERER, BERER—RIEASRE—TERETRNIT,
BETRTRE, TEE NS . ERNSEMRE, MESABFRE(TIC)IE
. BFREMRZREHTON, BLUFGNESYFNMERS. BREH
IRIZREEE, AT ITEEMYENERINFRERE, BiraVBRNEFREET
BESINEE, FESXET 2RI ANIMELBRENSEXLESR, HEE
KLHMEFENBRRGNENEMITE, HEAMT: RIT=RTcn+ (RTen+1-
RTcn) * (RIT-RIcn) / (RIcn+1-RIcn), 3¥: RTT=BirADRERE; RIT=B1r4H
DREBIEE; RTen=#nMADFRBEE; Rlcn=#nMANREIES; RTen+l=
FEn+1INMADFREENE]; Rlen+1=Fn+1 M REIEE
355 £RiHE BRRYENREN: (1)@ EMEERERIREGRZE, 1RIE
EAMENBRZNEVSEY; Q)ERANISTIEERLREBBEERERLE
BRI R AR & B BT B iR MBS THENEREEE. BT ENERE
2 ETNEENERBEMYNIERRS AR+ RIS RS E X 100,
EEED VLN
3.6 REEFRIANRIE EEREEREQNINAEME+2EE, BTHER
ISP ENBRIERTEESER. A AMEESNAXER. HFIXE. &
EHA. RIEFRIANGEERIE. HEMNRNAEEEG5#HE. A%
M. OERRN, TN RRE. BRE. ARE. BRENRIEESET
r, LUTEieI0EE. BFIRIENSRIEANRBRRIELES ERAR, WAL
EEUNREEENRER. IWERTECTRRNNEMER, NRZ5ERE
RHINER—HARNMEE, MSAREEE “IOE” , IUBRTFIRKRRS. 0R
SIS T Bk b ikIMSER(in vitro diagnostic, IVD)IAFIEMIRIES %, BR
LIZFENW)IL N R E B E A% (laboratory developed tests, LDT), 7El&
PR B HI B R IT SRR IA TS RLE L REFETT. RIEIMRE DTS ET
NEBFHZE, DMBNERIER(IMRERL), MRNILEHENERFICY, WAIEN TR
FREYIEIE I H 1T

41 #E

ERT 5T SIRBRENETARRERRSME B NY)
&, FiEEN—BREN, RTRITINRRRRE, ABGIRE, FEK
B, EERBRTRNGSRRERRLNBE RHTEITE, UWSITER
UMERMSaEE™,
41 PERY VERTMEALUTSE: (I)FERL: YERIHENSRRRE
BNEENA AT, BTN EA BT RUIEERT. (2)/ES
#i: UREE2000I L0 L AR LA R — AR AP D) LA TSR L R S
M, REAIRIBEISER S NI E) LR AR 4 ) BB, — Lot NFSARIER 4 ) LR
WUMESIERE) 2R, HBEESIRIARRETE. 3)ERE: %
REVRBIMNYIEESHERRE RO AROBMIIENL,, EXREHE
THESENEERREELEREERAN, BEOREE, AFSER
B, (AIETE: BERBESMUMCETEYIE, LHBSIERREEIEE
BHTEM, B IHCEEMI8.0%~99.9%, EKEUAFINIEIFIEEmA
FIESAD I EBER.
42 PIEWE ST TR ERRSITERIT, ARSI S 2
EEEW: GG, BHREVNEN. BFLENBERSER, HBSE
DIERMA R RS ESEE, RITEMEEEEERERMRN S S, 4
WREE, 2. FEF. RARETRRONABL LR, (Y4BT
(A MHEAT

5 i mlEH

5.1 EREEES (1)BINFRECEY -+ ERNERREMREHNE. 5
TERBREEmRILE, BNEMERONRE. Q) RIERNERFAERR
&, EOREMNMREE, REXKEFZESEFUEYNTIE ) RiEaiRE
MEXR: EIERUERBENRER, HrmiiiBBPRintREErERE
B. £~#5S. %, EREERAERSMEEFRS. £FEH. BY
BES, -20°CLATFAERT. #TREMERESEN, BRETRPLEYE
FRER, FRISHREERRER. 4RERTN: BXNBERLRER
REREGHAERERBRNEHITRIEREHETMA: ST BT
BETLAM, BRTEY. et #T2REENE(Z208), HET

ETTT

BEMTERE, REREMESRERITIEN, TNAREMEFRAERL,
(5)FRAZHUM : SRO6EE Y B2 T3S A A B A U AR SRS I B A IR E MR IR R R, 3%
EWestgard 2N FEEH ARG NGRS, Hohh LA xEiRE s,
BLEWNRFAIRERR, HILARBEAFZENREEE, SHREESRRE
ZERMFFRITIER. O)FITMNSRE: KIBESXRELRIERSAFIWestgard
ZMURIER, FINRERBEBEMKITRENXR, RSN IERE
i, HENEMEERNREEE, (NREEELmM: SA#TEL—REA
RELERAT, HEPE. AENREERAY, MHNAENREBESR
MBENEEDTRREHRIENIER. (8)TICEE: HIBSHNMETICE
&, ERMREAESRE, INEBRSERLE, BEEETEES, BF
MEBERIE, HMRIESTERE. O)/BRABERIT: TRENREAES N
MERTIBHITIEN, SMEIITYNFHEESRLREZGCARTNELT
E, BREMBRITENERITERE, REXERSRITBIERAXNL, &
FRERBHBITHIBER, WRAZRRLIIEATELEINRE, RASAIE
EZEERIRFES RERFTHHEIR. RIEAHNIRERS AR, RINER
ENEIRE, AFFTRREATEIR, R IABRENEE MR EEHILE S
ERTRER I 7
5.2 ZEBERTEM =EFEBITHN(EQA, external quality assessment) 2
ERETHREEN INEREBEENERERELMEENEES %, HFP
NCCL-E-25 #&) LEERERSRBEARNRRENBERRETNINE 2
HERPEREEIRKRI SO LENERRETNES. TFNHERNZEN
ARV IEEFR S AR+ CIRBRIEEARAILLE X 100 WER, WIFIRA+ T
B, BRiERRXAEZ+NENERE. NBEMIE/ \HSEERHREE
HXNFHEB IR, H23A3-FERRKR. FERITR. XITE. IRABRER.
-FE-3-FEXIR. 4-2EXIR. 2-BERKR. 2-RERCHE, X8ME
MBS EERERXBEERROT: (1)3-BERRASEEERERH
SIEARME. FER_BROE. SHRLBRIE, S5HEENBES
DFHILER. SMBEERPREENRTEELRES. QPER_BASE
BEAEFEPEIRFER_RME. #4RBI2AEIHERMRT, IRKEERN
RIBELRYMNE) SR EEFER_RIVEXRNERAETAE. QRTEBAS
EBREFRBRPREIER_BRMELR., RTRIE2E. 2-BAC ZRILE. 3-
BREI-BERCRNG, E5HEENBREEDINRISER. XZBREX R
MAERIHS T BT AT IRIBIX “BAFH S S 5T 2B LIk BRI 26 BY RN IE” A
TTA%R. (HIRABRRAASEREANFPEIRRARNE | 3, KRIaBRK
R Ri SRR M1 RS R IEN S S S BRI NERATRIZSER, RIRKENE
BITAR. 5)3-BE-3-REN_BASEEARERPEIR3-FE3-FE

RTRRME, 3-FE-3-RENTREI-FE--RENTRMERSMIER, K
BREMBENBRERASAIRIZER, RRRWERSTHR. (6)4-FEXIER
AEEBEERERTRERZellwegerZEiE. SERERME [ B, L) LEE
MHERERME TEHGEEECENRESONIISER. TR
KPA-BERIBREAS, HPABINFREGEE) L. (71)2-BERKXBS52-
RESCERYNMBERERFSEENESNISERIONERAIHSER, RIR
SRENIERETT F 2o

BREWRNAR: FE) LEERERESEEBONRRENERERRETMN
FE, RAHAIABREZAERRHES ZHREHREZIRKEENENE, &5
REKFECLL, SFE2ENONERER. RIBESIRELERHBITHALIT,
ITHEESHE, BRRERERHEEEITERRNES ERMEFESHINE
YERZA R ZNEE, RAEMLDBTTENAR, BIEEERFRIRE,

S5REXREMRBEARENE FERHITIEN: PEARENERE
1T ARAEWS/T492-2016 (IIRFRAQIGTEZNEN EFEZEES EREMEERIE) ,
DAIES5RAESELRENRAFE. HEHE. BHE, URIREANT

6 K MIRIREIE AR
6.ILRME T SAEEIE- FIBEE S AR BRI R R 1305 a4
B, AHER/LHRSESRBIERR. R EE BT — RSB NSRE
TEERREREYFSYOIE(LE?), REUIENKE, SRS
(TR LI
HERBRELASBEEMRNRELEREAERE, FINTMBIRMHS B
BN, BEENE, BINFEEZEDT) AIEREE R ERERMNES,
BYPAITIOR, REWR, AEREMER, SEO, AHSERE,
6.2 BRIBE SLRIBSTICSPHMNAY, WELAUTESRESELER
()BREHERREBUS; )BREHEQR; 3)BBMI; (4)ZRBIEMN;
GV ERBESRRBZHS; (6)HAREQMANE; ()HAKE; (8)RKE
£8; (ORABKSHRNEE; 10)KNEREHEDR; 11)RNARKLIRSE
BAR; L)EBhNER; 13)mes5se™,

+3
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MKREEMERBERE, RETENK. BRAEENIARS.

&1 GC-MSENEH MR

HRTEABREMEE) BERSBRERR, SRERRNRRENE
BATRNHT 2B EREHRE, 2
RELHOBNNGE. HENBEEUHERAR DY, BUBEHFYNIES,
BWIRERS. FESREERNERasRs T A", sk
HIREEMBRARNERENRNSE, BShIER 5N, HEERSH

—DERNEBERNRFIETIRE, B

FS ENBEX R BIEBHXEMT TERESTE
1 Lactic acid FLE8 234
2 2-hydroxy-isobutyric acid 2-RERTH 248
3 Hexanoic acid [=)i] 188
4 Glycolic acid R 220
5 Oxalic acid i 234
6 2-hydroxy-butyric acid 2-FZETHE 248
7 Glyoxylic acid ZEEER 233
8 3-hydroxy-propionic acid 3-ZRERR 234
9 Pyruvic acid RERES 247
10 Valproic acid(VPA) AR 216
11 3-hydroxy-butyric acid RETH 248
12 3-hydroxy-isobutyric acid RERTHE 248
13 2-hydroxy-isovaleric acid 2-RERREE 262
14 2-Methyl-3-hydroxy-butyric acid 2-FRE-3-FETE 262
15 Malonic acid RIR 248
16 3-hydroxy-isovaleric acid 3-RERIER 262
17 2-Keto-isovaleric acid 2-EARIRER 275
18 Methylmalonic acid BERR 262
19 2-ethyl-3-OH-propionic 2-ZE-RERR 262
20 Urea RE 204
21 4-hydroxy-butyric acid 4-FETH 248
22 2-hydroxy-isocaproic acid 2-RERER 276
23 3-hydroxy-valeric acid 3-FRERER 262
24 Acetoacetic acid ZBEZBR 246
25 2-hydroxy-3-methylvaleric acid 2-FRE-IRERE 276
26 Benzoic acid ZEER 194
27 Acetoacetic acid BB 261
28 Octanoic acid FR 216
29 2-Keto-3-methylvaleric acid 2-FR-3-FRERER 289
30 2-Methyl-3-hydroxy-valeric acid(1) 2-FRE-3-FRERE(L) 276
31 Glycerol-3 Him-3 308
32 Phosphoric acid-3 WEL-3 314
33 2-Methyl-3-hydroxy-valeric acid(2) 2-FRE-3-BRERER(2) 276
34 Ethylmalonic acid ZERATE 276
35 2-Keto-isocaproic acid 2-BA-RCER 289
36 Acetylglycine ZHH e 189
37 Phenylacetic acid R 208
38 Maleic acid O3RER 260
39 Succinic acid IEIAR 262
40 Methylsuccinic acid FAEIRIAL 276
41 Glyceric acid HimEg 322
42 Uracil FRIERE 256
43 Fumaric acid E9R 260
44 Propionylglycine ABH R 203
45 Acetylglycine ZBHER 261
46 mevalonolactone-origin fragment R RERES F E: 274
47 Mevalonolactone IR REANER 202
48 Isobutyrylglycine STHHIL 217
49 2-Propyl-3-hydroxy-pentanoic acid 2-HE-3-FRERER 304
50 Mesaconic acid FEEDR 274
51 Glutaric acid [prmtiiy 276
52 3-methylglutaconic(1) 3-BEIEZER(L) 288
53 3-Methylglutaric acid 3-RENTE 290
54 2-Propyl-3-ketopentanoic acid 2-RE-3-FAIRER 302
55 Propionylglycine ABtH e 275
56 Isobutyrylglycine STHHIL 289
57 3.4-Dihydroxybutanoic acid 34-ZHRETHE 336
58 Butyrylglycine THHSE 217
59 3-methylglutaconic(2) 3-FRERBEZER(Q2) 288
60 Glutaconic acid RIEZEB 274
61 succinylacetone IRIABE AR 418
62 Decanoic acid S 244

63
64
65
66
67
68
69
70

P
73
4
75
6
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

2-Propyl-5-hydroxy-pentanoic acid
3-methylglutaconic
Isovalerylglycine
Butyrylglycine

Malic acid

Adipic acid
Isovalerylglycine
2-Hexenedioic acid
5-oxoproline
3-methyladipic acid
Thiodiglycolic acid
2-propylglutaric
T-hydroxyoctanoic acid
5-hydroxy-methyl-2-furoic acid
Tiglylglycine acid
3-Methylcrotonylglycine
Tiglylglycine acid
3-Methylcrotonylglycine
2-hydroxyglutaric acid
3-hydroxyglutaric acid
Phenyllactic acid

Pimelic acid
3-hydroxy-3-methylglutaric acid
3-hydroxy-phenylacetic acid
2-ketoglutaric(1)
4-hydroxy-benzoic acid
4-hydroxy-phenylacetic acid
2-ketoglutaric(2)
Hexanoylglycine
Phenylpyruvic acid
N-Acetylaspartic acid
2-hydroxy-adipic acid
Octenedioic acid
3-hydroxy-adipic acid
Suberic acid
3-methylglutaconic(4)
2-Keto-adipic acid

Aconitic acid

Orotic acid

Vanillic acid

Homovanillic acid(HVA)
Azelaic acid

Hippuric acid

Isocitric acid

Citric acid

Homogentisic acid

Hippuric acid-1

Methylcitric acid(1)

3-(3-hydroxy-phenyl)-3-hydroxy-propionic acid

Methylcitric acid(2)
3-hydroxy-octenedioic acid
3-hydroxy-suberic acid
Vanillymandelic acid(VMA)
Sebacic acid

Decadienedionic acid
4-hydroxy-phenyllactic acid(PHPLA)
4-OH-phenylpyruvic
2-hydroxy-hippuric acid
Indole-3-acetic acid
Suberylglycine acid

Palmitic acid
2-hydroxy-sebacic acid
3-hydroxy-sebacic acid
2-hydroxy-hippuric acid
Dodecanedioic acid
N-acetyl-tyrosine acid

Uric acid

3, 6-Epoxydodecanedioic acid
3-hydroxy-dodecanedioic acid
3, 6-Epoxytetradecanedioic acid

2-RE-S-FREKRE 304
-RERE R 288
RAMHRE 231
THHRE 289
R 350
[y 290
[y T 303
2-CiHZER 288
S5-I 273
RECTE 304
THEZZ 8 294
2-REXZR 318
T-HREFR 304
5-FRERE-2-FRER 286
BoMHaR 301
-REETHHAE 229
BEMHaR 229
-REETHHSE 301
-RENTR 364
-REXTR 364
RILE 310
BZR 304
RE-3-RERIER 378
-RERZE 296
2-BATLZEA(1) 377
4-RERSER 282
4-FEEZR 296
2-BAIRZER(2) 377
CHHESR 317
KA 323
N-ZER L S 319
2RECTR 378
EHE B 316
RECTR 378
FEE 318
-RELFEIBREG) 360
2-BACZER 391
=P 390
FLERR 372
EER 312
BEER 326
S 332
S RER 323
SHGER 480
MRS 480
RER 384
S RER 251
FREMIER(1) 494
3-(3-RAEE)3HRERM 398
EREMIEL(2) 494
IREEHE R 404
REFXETR 406
EERER 414
f g 346
R IHER 342
4-REXAR 398
4-ZEERIR 411
2-FREDRE 411
15|0%-3-Z, B8 319
FHHAER 375
IRHEER 328
2-REXTH 434
RERTR 434
2-FREDRE 339
TR 374
N-Z BB S Eh 439
PRER 456
3, 6ME-+ k" 388
FREFITRIER 462

3, 6|+ —ER 416




JOURNAL OF RARE AND UNCOMMON DISEASES, AUG. 2022, Vol.29, No.8, Total No.157

®2 RBGC-MSKABHFERS EVRS YN R R

BHREF FRABATICY)
RERZRRKRIE RER-R, RPEMGR
PRBRPRAE REMBR, 3-2ERR
B-ERFRARES TR Z I 2-FRE3FETE
SILBRRE REBHER

S-RECTHEBARKBRZE

SRR ZIE
3-FRE-3-HERTRRIE
3-FRE IR R ERAE

TR BRPRAEIRL

TR —BRPRIENEY
3-RE-RTERRE

-RECDTHESR, 3-RERNE
REEEHMEER, 3-RERR, R, REMEER
3REIFERTR

3-BEKE R

B, 2-RERTR

ZERZR, XZE, CTB, ¥°B

RERTHE

5-$EFER B FRAE 5-EERE

2-BRELTBRRE 2-RERTB

4-FBETRIRAE 4-BETER

R RBRE R RENER

AZERPRIE A_B

HHERFRAE HIhER

2- A BRIE 2-BACZER

PREBERIR PREBER

SaBRaRBEBBERZE IER, RIENE

KABRE KZB, KA, FRER

WAEFRAE 2RERE, 2-HRKER, 2-HERCR, 285 3-REIER
EHEREETE N-ZEBRLaR

B B4 PRAEI B RIABAE, 4-BEXIER, 4-BEXRER
FRNEBEERZE A BEFIR, 4 BREXERRR

AR B FRAEIR BB, RIERE

3-REZHRBRE
Zellweger&R&iE

RERTRR, 3REF"R, 3RE+"RR
4-RERAB, 2-REXCR, 3, 6 FE-TNRK
AR, 2-RE-3-BENR, 2-RE-3-HLR

AIRERATT 2-RE-5-FENR, 2-RE-FATER

FLBBRPRAE LB

EEAPRAE 1

FLERRRIE ILER

BRE AR, 3-BETR, BB

ZHRBRAE XTE, CCR, ¥R, BTR, XTR, +-R-R

REEH: I LHE YEE EHEH R

FRARR: LREREREFESFO/ER T AREE AR O/ Tl Rk T
BEATE T (ERE, MEF, TH; S REEGRMERT KRG H £ Lk R E
O CLEE, YHE); RINRBFEFRBELE Lk, RV, #EH, AWE); Lig
WLEER (HE S, 4#); bl AFEFRMBFEER GES; FtM2 K"
B P E Y RERT GRELD); MAE A RN (EEM); =T F AL RER (),
AL AFEFRMELEER (d—F, ME®, #H0; BEEHFELFES L RX
)y FHETALLEER (FXA); LWREFHAFMEBER GIEE); THRTELLE
EBE (&) ; 1) &4 ROERBE ST & )LIF & o GRIA) 5 Wl R A a4 (RGP U8l E10);
FHEEMAFE_MBERCEH); MHAFFE=MEBEDR FTH4E4RER) (REL);
ME A A RGERE VB RN TS0 Rk Bt (BURRD) ; MM i 40 R4 Be OIRID) 5 BT
WA R BN THERAFMES = ER GF); a4 ayRER FEH;
PR B AR £ LI b (50, LR R¥FE—ER BHE, KeF. 28K,
28 ; PERFRAFEINER L) (AW, #EH

8E |

OISR, Bk, A bR 9 TR 0 Wi TR (1], 1 R E 2, 2002, 23 (5): 451-452.

RIRAFH, s, A -5 3R AT A VER RIE 7 & 5 WP e b A ). P &
Fl, 2006, 41 (2) : 38-40.

31 Y%, LR, R 8, 4. A6 5% 5B R BUR 8 12 R bR 3 W Ao ik T Sl i
BLA (9] 7" AR E 2, 2017, 38 (19): 2997-3000.

[4]YANG Q,XU L,TANG L J,et al.Simultaneous detection of multiple inherited

metabolic diseases using GC-MS urinary metabolomics by chemometrics multi-—
class classification Strategies[J]. Talanta, 2018, 15 (186): 489-496.

(S 36, I R fe AR, 5 —MUIMD. dbat: AR T4 i A, 2015,

[6]NAOAKT S,YUKI H,KEN J,et al.Diversity in the incidence and spectrum
of organic acidemias, fatty acid oxidation disorders, and amino acid
disorders in Asian countries:Selective screening vs.expanded newborn
screening [J].Mol Genet Metab Rep, 2018, 16: 5-10.

[7JKRONN D, MOFIDI S, BRAVERMAN N, et al.DiagnosticGuidelinesfor confirmation
of screen—positive newborn screening results[J].New York mid-atlantic
consortium for genetic and newborn screening services, 2014.

(8147435 NI 1) FF 4% =] etk (R AR, 8 IR M. b AR T2 i ARAL, 2018,

O] TAEHA64T: i AR EEHAHAY (2009).

(10] TAFX TR G A )LRRE i EHARAIE Q01040 ) &yifik, T4k, 2010, 96
£,2010-11-10.

(1] Ei6E, 208, KPR 2001452 E 3 £ LR &Sk E RETFN U] PEA%T
A,2002,18 (11): 1324-1327.

(2] E 4R, 45k, T 6 B A LR & 5 P Ro il 5L i £ 438 M) b AR T AR
#t, 2018.

[13]Shahangian S, Snyder SR.Laboratory medicine quality indicators A review of the
literature[J].Am J Clin Pathol, 2009, 131 (3): 418-431.

A ER DA AEZ. BEFRK SR ERRFEAE RN GRAT) B LE X (2016) 37
£,2016-07-20.

(USIARIL 3%, MM, T8, 5. 3 1% AR 0% 28 o T JRIB AR R M B i: 43 0D, 48
Bl R 5 [ 2, 2016 (13) 7: 942-944.

(L6173, 4R1%, #h 58, . B B T IRE 3 A JL R A B ALBT2 8 (0], A3 IR
52, 2015 (12) 8 7 13: 49-52.

(714G %, ARTRA, 45358, . A0 & 8- B SR T IR 5 IRAUR P A LB & B i xT
t 101, #Bb il R 5 [E 2, 2015 (12) B¢ T 28: 93-95

(181 BKIE %, MR D #4. 2.8k 2B 3 -0 0, S K P BOR X 26751 S k38 A 1R 34 0 &
Hy 5 (7], o E A 4 R 4E, 2014, 29 (20): 32893291

1T, %, i, § AR SR E RANED % L RAE R iR
7 e B o [0). P AR I 2 2 R, 2008 (10): 1161-1165.

[20]Kimura M, Yamamoto T,Yamaguchi S,et al.Automatic automated metabolic profiling
and interpretation of GC/MS data for organic academia screening:a personal
computer—based system[J]. Tohoku J Exp Med, 1999, 188: 317-334.

U BANF, ERE, ST, & RIRYT TR A B350 T SR 7 3 % RO B
AW B RLA (1], P 4R LA, 2003, 41 (4): 245-248.

[22]American College of Medical Genetics Newborn Screening Expert Group.
Newborn screening: Toward a uniform screening panel and system[J].Gene
Med, 2006, 8 (Suppl1): 1S-2528S.

(23] B R T A T A 2 s PRAS B o o 39 A L3 A RAH 0 2 5200 5 & KA. 3 A )Ltk QA
A E AR U], AR I BB 40, 2017, 40(5) : 352-355.

[24] B E AR B F AT E R 4. ONAS-CL02: 2012, [E 2 5005 i B Akl 47k A
(IS015189: 2012, IDT). 2013-11-22.

251 2B E. R IR B4 5 BOR. 3R M. At AR T W RA, 2014,

(261 Ei&E, %10, AR, . B R LA AEE LA KSR L L 15T ET B4 5 847
QUISHERRD AA R 1. AR B 2 20 R, 2015, 38 (11): 777-781

[271CLSI. Newborn Screening by Tandem Mass Spectrometry.2nded.CLSI guideline
NBS04 [J]. Wayne, PA: CLST, 2017.

[28]Pass K A,Lane P A,Fernhoff P M,et al.US newborn screening system guidelines
IT: follow-up of children,diagnosis, management,and evaluation. Statement of the
Council of Regional Networks for Genetic Services (CORN) [J].J Pediatr, 2000, 137 (4
Suppl) : S1-46.

[29]Lindner M, Hoffmann G F,Matern D.Newborn screening fordisorders of fatty-acid
oxidation: experience andrecommendations from an expert meeting[J].J Inherit
Metab Dis, 2010, 33 (5): 521-526.

01 (5%, RER, #HA, F. BRE QB E 52 A Rutig o7 0], s A4S )LRHE R
47,2018, 33(8): 572-575.

(WefsHER: 2022-04-05)



