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i BARKARABZAR, AL T B AFR-548 & (SPE-GC) 4 & 42 ) o % % 5%
My RS e mik, RALT SPES B A XA VTR AN E T TAHAL T K
HKALEA, HEANERPEBRBRASMN T HERNELAKLYH 0,999, ik £ 4
80 AA&;AREENT AW, AMBEDNT S 9%, AEMERES EHIEE L.
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I 75 B8 A BB SRR P AR R BRI A SR TE VAT AR 2 P R AR R Wi — R AL MR AR . TRITBRAR A4
R 75 AR 2SS B ARl BT LA P WA 4E M 0 AR B R AR LA R, T B AR R RBHR AR 2 W AT
W% R o B i B 1 20 1 DU S8 T 3 — SR SR HE AT RE A P BUBR IO SR UM B AR 40 B3 R AL BB IS LA S0 E
Witk , 3t 2 Be BRI AR 405 AT MG E . 4 BEBEAR A H M7 B2 A Folch M R AR i — 2 A
WRE GRS EBAET T REm TREE S BN S ZK, EEEZIF LR AR &, AR
Fﬁﬂ:&t@ﬁiﬁﬁﬁﬁ#nm FH PR B ek JRE A [ AR B BOE T S LA R AR 2616 & T 9 4 B A e
K BE T 1A A 25 T ) G BY ORIt P R BR UE BEAR A RR AAR MR L 5 BRI .

A SO P M T AR A BORE BB, L R R 05 7 B9 B T 0 5, {8 BB O {68 TR AR A B 2 R PR L U S R B
MR BEAE . PR, B MR LR BT, AF BB A OUEEE B, 1 H T LA7E 45 A [a) pa s SR b 3
BERBORES. TERMERR ERMEEF, SROTRESHES.

2 XKML

2.1 {UEEMRAH

HP4890 B4R 383, B 45 K 46 85 F (bR I 2% (FID) . HP3398A 3 T fE 3k (£ H, Agilent 24 7)) ;
HP1100 seriesE B RO AR AL (EE , Agilent A F)), BEAHIEREE . BEEIE T, 3 mL/500mg (VL LI
BEERATD,

A FAE b BR AR VE A CBEASARVE R (R, Sigma AR B VFBVE DK (A (EE, Merck 24
[)) s ZRAW- ZBIF M (£ H , Fluka ’\‘])
2.2 EWAHE
2.2.1 #SEETAE BO.5mL MIEE MK, MA 2 mL BEE, FE4RS, BIMA 4 mL 8405, %%, 85 KU

Wi HM . 2004-12-15 %51 B #A . 2005-03-11
E4HE. BEEAHFEREES (No, 20325518); B K B S ERUDIST & B $ (2003CB515502)
BHRBERAA: BARE.B BL 82 EEWTA N NEW AL
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% 2 M [N bk BB RS RS R BE S0 2 04 L] A0 KR A8 & vk 0 %22 %

3 000 r/min Z.0» 10 min, WHEF ERBUR40CRAKK TR EA 2 mL BB MG L0 A 8R.
EAREE/MMESH 2 mL BSR4 mL E57E . BEMEHEE/DER 4 mL 805 58%:2 mL BB
¥ 90 30 min S AE, WK BN 2 nl FEEEX—S R, §IFMEKERFABEME 1 0CTRINR
T, REPMA 20 uL WARE +H8 (1 mg/mL), 1 mL = §ALT-Z Bk B EER 3, V/VOF 715C KRS
KR 30 min, LR HEZRE . BMA0.5mL /KM L5 mL EEk, &%, B L 3 000 r/min B5 min,
W B 50 pL ST ISR, HERE 2 pl,
2.2.2 SBBNEY HPFFAP AEEME G4 (30 mx0.32 mm L D.,0.25 um) (X H, Agilent
ANTFD B A S 99. 999 %) s RS IR T . 250°C K U 28R . 300°C s i HE R 2 p L | AHERE 10
psi; FRFETHER #14 110°C, 8°C /min FEE 180°C , £+ 10 min,6°C /min Fif ¥ 230°C , {8 min, 10°C
/min B E 250°C,{£#% 3 min,

3 #£R511iE

3.1 BEHEENEGIRL
3011 SEMAEERGRE BIEOFRER —MRRAESNE. 458 1.5 mg/mL #BAEBEAE K (PC)
FRER, 100 pL, PR IE4LE 9 SPE B, AR, ARFR R P B WA, 23] 4.8,10,12,16.20 mL
FRE R IR R KB EEARRREE SRR, 2RXMRIINFENESRENSE KR
ER% SPE f: B ### A HPLC 89 R BEBEAS tL 8L, vH B Ve B [ i 38 .

100
B 1 B R B VAR R RO . AL 12 ml O
VoA EVHCE AT 959 BA b WA T RIMA 6 SPE T
£ 0, B BOS L SPE 4 30 min, RKIES 2.4.6.8 mL BEE ¢ == sotkod
YUJE 6O YRS, 6 mL B v G E R B 3k 95 % A b R, IR §
& % H09W SPE K, B4 B S BURCR. = 60
DABE NS BE 2, BB (PE) BEAS B H Wl (PG RS BEMAE (PD B '

BBk 2 AR (PS) BB (SMD A I BE 43 BIAL 2 PC AR, 1% %05 0 ¢ 5 10 121216 15 20
15&”:5[5]3(]%1%0 %Bﬁﬂﬁéﬁﬁ?ﬂ%}iﬁﬁﬁ%@ﬁ$$ﬂifﬂﬁﬂ The elution volumes of methanol / mL
1. A, RO E W, B, F H S A%, o974 Fig 1 Effect of methanol on elution

. N model and elution volumes
T #E— AL HE AR T R A6 ], BLA AR R EL,
Table 1 The recoveries and RSDs of phospholipids by solid-phase extraction

Phospholipid Recovery (%) RSD(% ,n=3)
Phosphatidylcholine (PC) 97.8 £ 3.2 3.2
Phosphatidylethanolamine (PE) 91.5 £ 4.4 4.8
Phosphatidylglycerol (PG) 100.6 + 3.2 3.2
Phosphatidylinositol (PD) 97.0 £ 5.3 5.5
Phosphatidylserine (PS) 80. 5+ 1.6 4.0
Sphingomyelin (SM) 99.8 + 4.9 4.9

3.1.2 WifRAISPE HEHRE MMARBIE Fki#iT4E. S SPEEERAHNERGEBRMPRHY
Bk, Wi B AR SO BT B T e, B Merck BEJE G BLBRHAM 1. IEZ 5t Z B
1, V/V); BIER 2. 805 AR K Ik Z 8 (48:27:5: 1, V/V/V/V) , BB A, RER. IHEHN
RUTEW P R EAEEE, PR D EIE R TS Y i, T BERRBOR & A BERS .
3.1.3 SPEHMEESFER [ -HmERERHSN 407,00 EF— SPE /M E., WwESHPRERBEE .
INEFES ARG R B . PEREERR MR ETIEERNE. 4 M58 R RSD K 3.66%, 8
FRIFMENE. Fk. BRSPERELUHEEMSA 4 K.
32 THEUSR

ATEMECEREBUST EAFFHEARNBER S BB TSSO . 20K N5 f8
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ol S WA FFR 22 %

AEEAM CE AT BT T A TR TERRVE A AR K AR F BEAT BRHE B NS
FHRRTM, FAEIBENRBREL Y., XSRS E R, A5 HAL 150 pg PCFRIE S, A
HFRHFITER, AT AT R, e T B S B, XAMATRSHE  AMA L mL =FALH-2 &
CEEEER L3, V/V) L BRI 30 mins BYMA 0.5 mol/L EE/LE-FEFEK | mL, B 75°CKBRIN 30
min, R T HIE R A #17; OMA 0.5 mol/L EEAH-HFEIFR | mL,75°CARB A 1 hFEINA 2 mol/L
R 0.3 mL AL HIEC K RHEEM:L,V/V ) BERERIERR, KT, %8 A #15:D)MA0.5 mol/L
f B EBEAN-H EE L ml, 75°CoK i AT 30 min, 2B A BT E) A 2. 5 mol/L EEAL410. 1 mL, 75°CK
K AL 30 min, A 2 mol/L MR 1H pH ZEMME A ECK-FWNE 4L V/V O BERBEREIHR LR A #
1. MiEME A AECHAEREHERS R, WERWRELE, NE 2 iR,

ZRACH R RN, B A XTI NERTRS
ARG ERY R MAFEAS R B, R =R
W RER ., NE 2T, AENENERABHEST
C.D.E=ZMFIE. BB THEB. T ARREEEHNEIK
B, HEETBALR BIEMER.,

3.3 AEERIE .

LB B A o LB R ML I BEAR , PO) & B R, WG % 0.00E+05 =3 =g e
5 PC IR S B AT OF KB I Methed
331 REBKSAMEE HHRMKL. 5.15,90.75. et Comestan oo mani e
150,300,600 pg/mL #) PCAREREW IEREL R IEUE+TA
BB (C16:0) T AR — B F A (C16: In7) IE+ ABEBEL FF AR (C18:0) . + A\ Bk — # R I BE (C18:
1n9)  + /A\BR M B8 B BE (C18:2n6) , 7= -+ Bk VU 4 R FF R (C20: 4n6) il — -1 “ Bk /S M R FF BE (C22: 6n3) 1§
S AR i A X W Rt R, AR R BFI TR 2, T AL RAEREEREARBIRS AR
WAL SWERFMRFNEEXR.

332 HEE ESMLE . RTBRHFERER—XK, L KLUS B RERE#ITALE , % I o 89828 A8 15 iR
R ERITE2. HAZRABDF 4. 8%, HEZERRH/NTF 8. 9% . TR, BXWHFRAF IR
MHEE.

3.3.3 mAEBKE B500 uL mEMA 20 gL PC (1.5 mg/ml), #ELK kTR, 12 R4 BIE
RS L A & B L R INAGRHE BB RIS B R ERE, PSR WL 2. E+/NKERF B
+ B TR B T BR A B R BRI, 9 6250 T30, BRI ER A IR B K F 80%,

Table 2 The validation of proposed method

8.00E+05
6.00E+05 | |
4.00E+05 | |

2.00E+05 | |

Area of fatty acid methyl esters

Fatty acids Correlation CV within-day  CV berween-day Recovery

symbol coefficients (%) (% vn==5) (% ,n=3) (% .n=3)
C16:0 0, 9996 4,8 6.6 62
Cl16:1n7 0, 9993 2.4 7.9 82
C18:0 0.9994 2.4 4,2 84
Cl18:1n9 0, 9996 4.3 6.2 85
C18:2n6 0. 9996 4.5 7.2 73
C20:4nb6 0. 9999 4,1 8.9 93
C22:6n3 0. 9991 2.6 6.9 92

3.4 miEEEmSH

B 3 4351 kA i A i R R s 4 P P — L 5 S R A B L R Pl AU A e (D AR TR AR Al b
HEREISE . WE 3 5 Al , 4 R g i R P B T A SCIR o A A AT AR AL 7 9k A BB U RE K IR K 4
B, SRERKRY, REESER TIHKER,
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Fig. 3 Chromatograms of fatty acids in standard (A) and sample (B) solutions after methyl ester derivatization
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Analysis of Fatty Acid of Phospholipids in Serum by
Solid Phase Extraction-Gas Chromatography

TAN Li***, JU Huang-xian*', LI Jie-shou*, ZHOU Min®, LI Xiao-shuang®,LIU Xiao-quan®
(1. Key Laboratory of Analytical Chemistry for Life Science (Education Ministry of China),
Nanjing University , Nanjing 210093;

2. Research Institute o f General Surgery , Nanjing General Hospital of Nanjing Command , Nanjing 210002;
3. Center of Drug Metabolism and Pharmacokinetics ,China Pharmaceutical University , Nanjing 210009)

Abstract: A analytical method for fatty acids profile of phospholipids in serum samples was developed by
solid extraction column of silica gel-gas chromatography (SPE-GC). The model of elution and the
amount of methanol used for solid phase extraction were optimized. A derivatization method without
saponification step of the sample was proposed. The linearity of the measurement was good with the
coefficients of more than 0. 999, The recoveries of fatty acids were about 80 %. Within-day and between-
day RSD were less than 4. 84 and 8. 9%, respectively. The method for separation of phospholipids was
simple,rapid and effective compared with thin-layer chromatography. Gas chromatographic detection was
a stable and efficient method for the determination of fatty acids of phospholipids in serum samples,

Keywords: Phospholipids; Fatty acids; Solid phase extraction; Gas chromatography
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