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Determination of phosphatidyl cholines, phosphatidyl ethanolamine and
phosphatidylinositol in phospholipid soft capsules by high performance
liquid chromatography
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(Guangxi-ASEAN Food Inspection and Testing Center, Nanning 530021, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of phosphatidyl cholines (PC),
phosphatidyl ethanolamine (PE) and phosphatidylinositol (PI) in phospholipid soft capsules by high performance
liquid chromatography. Methods After ultrasonic extraction with methanol, the samples were separated with a
Bridge® HILIC column (4.6 mmx150 mm, 5 pm) at the flow rate of 1.0 mL/min by gradient elution using
0.9 mmol/L ammonium formate solution-acetonitrile as mobile phase, the column temperature was 30 °C, the
detection wavelength was 205 nm. The contents were quantitatively analyzed by external standard method.
Results Phosphatidyl cholines, phosphatidyl ethanolamine and phosphatidylinositol had good linear relationships in
the range of 0.025—-0.250 mg/mL, and the correlation coefficients were more than 0.99. The limits of detection were
0.300-1.386 mg/g and the limits of quantitation were 1.002—-4.624 mg/g. The recoveries were 90%—105%, with the
relative standard deviations of 1.0%—4.0%. Conclusion This method is efficient, convenient, and accurate, and is
suitable for the simultaneous detection of 3 phospholipid components in phospholipid soft capsules.
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PS), M JI§ M2 (phosphatidicacid, PA) L & # fig ft H
(phosphatidyl glycerols, PG)Z510 e G s ™= ik K H: PC
PE . PI 24043435 i K AR L4314 36.2%, 21.4%, 15.2%"),
B EEM IR, B H AR 4

Xt T A B B ORI, 8 BLAT A R AG I o ot
i, BEIR R ETAN R VAR 2, HASREXTBE AR 454l AT
WERGIN A2, A8 SLADAE A2 B AT ol v A R Al o e U2 e
TWEZAR G, S, OMR, CBF, ZILEAAEDAE,
HZME R R ST 2R EER, FHLIEC K, SN, &
PR KA by 125 BB B I S A, 12 0 vkl A R A 2 2 2,
BEVE RN 28 20 SO AN, ANTEAS X R A i 1) 5
Ko, L3S B — 41 o i I e T, e DA S pR T
Er R, PR HERRRYESR . S THEE H a3 R T
PERETE R, ARBIFGT ST m A50BORH (352 [7] B A6 AR i v )
WERRMEANGL, BENsmt s meie, BEARRENLEE 3 Fhalsy, MAE
FRATALEE . R SRS AR I T, e T i
I, ENPE . MER . RIER TR, S H R R R
A Bt A BE R A A0 4R 2

2 MREREE

21 MRS

i, CIE(ERE%, FRER i /REHE A RA A, &
T BT 2, TR 2B TR AR & Hh);
LGl IS AR A B A ED; 95% LB
OOrmrsl, IR T ).

BEASHEAHGR(CAS 5 8002-43-5, #t5 201301, 4l
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[ Sigma A H]).
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FREX 0.5 g #E5hTF 50 mL B0 H, A 20 mL R,
PRAE 5 min, PRUERESOIEBGE OB RE OIS, FERLBUDN
BOR BB W), HIEES I 10 min FREE 5 min,
TRIERE S MBS 4T, B0 10 min (%53 8000 r/min), HX
1.00 mL I AFEEA R 10 mL, £ 0.45 pm JEMGE RS
LML
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W 1.0 mL/min; AE3R: 30 °C; #JE K 205 nm, FFEHE(AR
FH:10 pl,
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ZIEE| 3 AR G TR], 25 G0 U AR T
6~8 min B}, FBIAHM LLEI5 50 215 - BR SV (60:40,
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Chromatograms of phospholipids in different mobile phases

FFP 5 3, PL, PE K& PC ML HE 205K 4.6, 5.4
1 6.0 min,
3.1.2  &igAeyitiE

# %27 Bridge® HILIC(4.6 mmx150mm, 5 pm).
CAPCELL PAK MGII(4.6 mmx150 mm, 5 pm). Agilent
HC-Cj3(4.6 mmx150 mm, 5 pm) . XBridgeTM Shield
RP 4(4.6 mmx150 mm, 5 pm)ZF 834 %5 3 i B AR 20,
GAFBIEE | EntiE . s RER, 8 Bridge®
HILIC {434+ (4.6 mmx150 mm, 5 pm).
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Table 1 Gradient elution procedure

B BE VR R i i) 2% 0.9 mmol/L H ER%R/%
0 95 5
1 95 5
ES 6 50 50
8 50 50
11 95 5
0 95 5
1 95 5
VE Y 5 50 50
6 50 50
11 95 5
0 95 5
1 95 5
HE3 5 67 33
6 67 33
11 95 5

1.20

1.00 |
2 F R (67:33, V2V)

0.80
N H R %(50:50, V2V7)

0.60

i 8 (B /mV

2N H BREE(60:40, V:V)

0.40 |
\ A ll N F IR (65:35, V2V)
0.20
L J\,,L\L 2 RREE(70:30, V:V)
7

50 6.0 0 80 90 100
H 8] /min

0.00
20 30 4.0

P2 BREEDENL 6~8 min HPIE ShAH XS bR AE & 35 19 52 R
Fig.2 Effect of mobile phase on standard chromatography in
gradient elution 6~8 min
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Fig.3 Sample chromatogram
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Fig.4 Contents of each component of phospholipids in 4 samples under 3 protocols (n=3)
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Table 2 Detection limits and quantitative limits of phosphatidylinositol, phosphatidylinethanolamine and phosphatidylincholine

HFR ey MK ZREr  WBE/(g/mL) {0 e i H B /(mg/g) & H= R /(mg/g)
TN T UL P ¥=9.008x10°X~2.229x10° 0.9968 0.063 53.625 1.386 4.624
WENG I 2 W ¥=8.302x10°X+4.403x10* 0.9986 0.063 211.593 0.342 1.138
TR T JIEL ¥=8.315x10°X+4.093x10* 0.9974 0.063 251.182 0.300 1.002

34 [ElE

FEHHAREL 0.5 g BEASL 12 £, Hod 3 3FES A PC.
PE. PL¥RJE R 5 mg/mL MIBRIERE A 1.5 mL /E AR
Fealh, H 6 3FEMINA PC. PE, PIYEE R 5 mg/mL Y
PRUER A 3 mL, fENEIEEES, 5 3 FRRmA
PC. PE. PLIRJE N 5 mg/mL MFREERAS 6 mL, 1EN &
WDCRE G, F IR 2.4 BRI TG 0T, 3R 3 WA,
NG Tk JUL T2 0] 0 2R 7E 90%~105%, AR S A7 1 i 2 (relative
standard deviation, RSD)E 1.0%~2.0%, BEAgEEZ Bl Mk
FAE 90%~105%, RSD TE 1.0%~4.0%, RS TEAH B 151 22 7E
97%~105%, RSD TE 1.0%~2.0%, %7 B UE LT .
3.5 EPREERAET

R T 4 FhAS ] G R K G BEBR R 5 v 3 R AR 4
SRR RL, WL 4, HAER 3 Ao a2 M, HRTFis
N, UL A ik T AT,

4 @St

A FE LA RH R hy 1 gt XoF [ IREAGHI 3 o = 2
HE AR A TSR BRI, P UEAG I MR B A 0 T (R
B 3 Fh BB AEA TAG I . BR H RTEA T RN T A
¥brE GB 5009.272-2016 ML, Z A iEAEwE 3 AL
(1) 1z FMEE: AT LATR] A il A = = 5 i 43 B Tk UL A,
WEHETE i, e MR AH el ) ik R4 7 i PEAGI . (2) o
W, R LE 90%~105%, 3 R4/ HIRA & T
1.4 mg/g, EERAET 4.7 mg/g, (3) MIabhi: {HH
FEHEER RN AT LML, e UERERT A A 11 mine H W BB
G I A A KL I Z R0 R0, SR Z R B 2 A TR
(4977 UEBH T 5 T H 88 RAS I e 14 33 I P, PRkt ] £,
PR, BEE T B R AL A I SRE A TR B —
Y53 A R
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Table 3 Recoveries test (n=3)
WERR L LA WEREE 2 W T g T JIEL
RS /g
AR /mg  FCR/% RSD/%  JMAf/mg  [LHE/%  RSD/% JNA /mg FI%/%  RSD/%

0.51 2.5 91 0.6 90 0.6 100
0.49 2.5 90 1.0 0.6 91 1.0 0.6 97 2.0
0.51 2.5 91 0.6 92 0.6 99

0.5 15 101 5 96 5 104

0.49 15 100 5 97 5 102

0.5 15 105 5 94 5 101

2.00 4.00 1.00

0.5 15 98 5 105 5 101

0.49 15 99 5 97 5 100

0.52 15 101 5 101 5 100

0.51 30 103 30 100 30 105

0.50 30 101 1.0 30 99 1.0 30 103 2.0
0.51 30 102 30 100 30 102

F4 TEREHAEHERKES I MHBEATNHEE
Table 4 Contents of 3 kinds of phospholipid components in different brands of soybean phospholipid soft capsules
TrHR/(2/100 g) B R G IR AU A R ORI R SR K I AR e 2 L WIPNER LI E
PRoR BifE=49.0 BEAEEEAN G = 5.0 RS BN = 8.0 Wil =58.0

T Tk JIEL B 26.21 6.16 9.2 28.57

BENRWEALEE 13.24 1.64 2.03 12.23
WG £ B 20.61 4.68 6.41 19.43

3T 60.06 12.48 17.64 60.23
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