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Determination of polyunsaturated fatty acid in human breast milk by reverse

phase high performance liquid chromatography
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(Department of Pharmaceutical Analysis , College of Pharmacy, Chonggqing Medical University)
[ Abstract ]Objecti’ue: To establish a simultaneous determination of linoleic acid (LA), o -linolenic acid (ALA), arachidonic acid
(AA) and docosahexaenoic acid (DHA) in human breast milk by reverse phase high performance liquid chromatography (RP-HPLC).
Methods: The method of liquid-liquid extraction and derivation from human breast milk was used in a HPLC analysis. The column was
Agilent SB~C18 (4.6 mm x 150 mm, 5 p m). The mobile phase was acetonitrile: water (83:17, v/v) at 1.0 ml/min with UV detection at
254 nm and the column temperature was 30°C . Results: The standard curves were linear over the ranges of 50 ~ 350 p g/ml for
a -linolenie acid , 200 ~ 1 500 . g/ml for linoleic acid , 10 ~ 80
wg/ml for docosahexaenoic acid and 20 ~160 pg/ml for

arachidonic acid, respectively. The good linearity can be obtained
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limits of ALA, LA and DHA were all 0.2 pg/ml, and AA was 0.4 . g/ml. The average recovery of the method was 92.65% ~ 100.70%
and the RSD was lower than 5.67% . Conclusion: The HPLC method in this assay is rapid, direct and sensitive, which can be

successfully applied to quantity the detection of polyunsaturated fatty acid of different biological samples as well as in clinic.
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WY AR T R B AN BE , AT LA S R B R AN A
FBRIR K Z A MIEHR. Hh 2 A HHBENIER( Polyun—
saturated fatty acid, PUFA ) E—2R & B WA BALL B33 E
BRIE TR 16~22 EEERRRIRR, L E N n-3 M n-6 R
P88 in-3 RIBHBREHE a- WHKE («-Linolenic acid,
ALA) REMFEY =+ 8N EER (Docosahexaenoic acid,
DHA),n-6 ZASH B A4S W MPR (Linoleic acid, LA ) 32 f1 £ 7]
4 RS FEAE PO B8R (Arachidonic acid, AA ), R FEH R
LT 7 ABR P UREE A B & R AR R , LI
n-3 fl n-6 RIVENMR B NEE, A5 ZMEMENREE
B 60% ~90% , WRILHOKMAMBENZBTAEEFER
HIFE Y,

B 86 E A R ER F HPLC 302 i 3R | if 35 & 40 A
R ARTER , H 50 T BEEL oB 2 AR A AR BR A 2 i ok I
HROH o A5 3R B B AH B SO £ 35 1% (RP-HPLCOX 4 Fh 2R
YRR RR AT 2 B E , Ao B R Hh 498 TR S SR it
TEHTHE , R R A LA BRI AR IR

1 #HE5F*E

1.1 BrRMH

PP 2008 4E 2~ 8 AEKEN X 2WRBILEERILE
2R 35 FI R IER A ROAE. EERAE™
J& 12 d FRA— R DB MBI FiAtRAYE B
R, AFRFRREIN  REBTHHEBERE, BT -20C
PRAGARFAEINE
1.2 FE2EXMEHME

LA ALA .AA #0 DHA (& NUCHEK 28] ); FE A€
WA EER . SO R | o - RACEZ B R ERFIE AR
R o pirl s JUR K.

SHIMADZHU LC-2010A (class—vp6.0 T.¥E4k ) ; Sartorious
BS210S 1, 7R ¥ (£#£H Sartorious 2 7] ); KA-1000 .08
(L EER2UER ) SK-1 REIR SIS (JLHFEES
J7); THZ-82A KB ERIRG 8 (LHE SR RE S
HEARAF).

13 HRF*

131 MESEEESH 5P FRBGEE ALA .DHA AA
LA 4 MBI B TARMG , HLBRBEZEL,
BN EH 1.0 mg/ml, {6 FHRTHGE B89 4 R HRMIE AR
XERMFRIE S, W SR . RN IR R R

132 Bi%%&M  Bi%k  Aglent SB-C18 (4.6 mm x 150
mm, 5 pm); AN H ZHE: 7K =83: 17; T : 1 ml/min; 15
A 1254 nm; FEIE  30°C HERERRR . 10 plo

133 HIAMSLE HBEBREI 200 pl, A 500
pl FEER 1 ml D5, RS, BIA 1 mol/L B§F% 0.1 ml, B
¥ S min, £55.0>(3 000 t/min )15 min; L 950 w1 IEO % L
MFB—THRILE R, A 1 mol/L BE8E 50 w1, /B 5 min,
BB 1 min, BEL 900 pl EC LA, WHEEE 2 4,45
ETSE EARFTRARRERRE S SINIEE AT
A 20 mg/ml o - JRACHE Z MBS 10 pl X 20 mg/ml
ZEZHERREER 10 p),EH 1 min, /KIH(90C )25 min, ¥
HIE, MA 5 mg/ml BRI ERVE 10 p1, B 1 min, FRIK
#(90°C )25 min, 25 C~30CTF 2K TR T, REWH
FREHAH 200 w) B, B 1 min, BRETE%, L& HPLC
53R o

2.1 RAEAESRF LY &8 E

TERERARELEMT, % ALA.DHA AA i LA 6%
SYES BT R, TR IS R LA 1.4 ORI A BB Y
B R BEE ALA X 14 min . DHA 295 15 min.AA 2
24 18 min LA %924 20 min,
2.2 AREEERERIR

FEWEL ALA .DHA AA H1 LA S EIR S B85, B2
ERBR—RIIRIE, #5133 BRS04 2" 8 4E B 10
p A RSBAR AR I0E R, B inEihig, 4 FR
TRAARERTRRAY 3 R AR BB 1. SRR A
FEMERLZMTEENERTMREXLR HERK >
0.999, ¥ faikls EWE L SIN=3 SfisE, ALA .DHA LA =&
BAERIIRE ) 0.2 pg/ml, AA BOR{KAETFR N 04 1 g/ml,
23 EESHEER

SRMAE BHE & BB TSR F, HEmE.
B3 MIRENEILESE S 0, B33 RAEGHL
AR, U LA RER TR B AR S IE, B L
WAL TR ERAE, R IE 1 K, ELWE S do #HHE 10
w1, T rg B S AR, e (B R AR T R vk B, R L]
WRGHEFE ., 4 BRAARIHRE. P & 3 Mk E a7
ER#EAE 92.65% ~ 100.70% LA, K95 )1E RSD<5.67%, K
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A-FR¥ESh B- BERLBES,
1. ALA;2.DHA;3. AA;4. LA
1 AR RNRESNBAAEE
F1 AHFEFEHRNEETEREXRE
A5 ERA®R HERE LRUEWRE (. g/ml)
ALA y=1635.8¢-3 641.7 r=0.999 0 50.100.200,300.350
DHA y=25 810c-3 943.8 r=0.9999 10.20.40.60.80
AA y=13 808c-16 852 r=0.999 8 20.,40.80.120,160
LA y=9701.3c+31 254 r=0.999 7 200.400.800.1 000.1 200.1 500
k2 By hFAEDRA Bk R SEEE (n=5)
ARE AR WEE =] 2R
Hay RSD% S EIER %
(pg/ml) (. g/ml) (pg/ml) (pg/ml)
ALA 52.31 50 101.48 +2.19 105.01 3.99 99.74
100 150.78 £ 5.43 98.50 3.60
250 291.54 £ 875 9572 3.00
DHA 30.78 10 40.82 + 1.52 92.48 5.67 92.65
20 48.99 +2.35 91.14 4.80
40 68.51 +2.81 94.32 4.10
AA 65.11 20 85.14 +2.42 101.93 3.83 99.42
50 114.03 £2.96 97.80 2.60
80 143.90 £ 3.17 98.52 2.20
LA 540.56 200 7398+ 18.71 105.12 3.36 100.70
350 885.5 + 25.68 98.54 2.90
700 1229.69 + 29.52 98.45 2.40
%3 BHSMNEER(ug/ml,n=35)
ALA DHA AA LA
w3 54.52 + 18.03 30.13 + 10.56 63.88 +20.99 553.51 +104.78
B 65.41 £ 14.91 40.11 £ 14.96 76.68 + 23.76 665.24 + 155.63
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M 3 A, BERL 4 FRASRAIR BRI & BBEE WL
HIRE KT IN, P LA A RES, U AA T ALA,
i DHA B9 881K, L8 DHA S BRI, SRS
BT, B ALA ZESRIETFHEYM , DHA FHES THRE
a2k, e PO i 3 X CPL A S R 2 B AR TS Rl
MBS BABKAMEMNER IR, SBDHA MER
. DHA 5 F MR SR LA & BB, 5T
ILBEE+HEED, UZBRHEARENEEREEY
DHA R sy M A A FRILMEE RE.

BTN BEITER A7 BE KR AR EEIES,
Bl FEAR ARSI B AR E R E, FRG A TR
WRE S R LEE A, AT Z 5 A2 B R AR
i, i T A B AR ARSI . HPLC AR FB0R AN, AT R
oAt A I AR A SR AL 5 SR RS ARG 2846 T B B R i, e
P55 FRIARRMBE A &, Ik H ALA.DHA (AA FI LA,
5 Adosh Mehta BRI —2®,

BRITST %035 45 T B HPLC W AR AR B0 48 4G T A
U, JLT-2R FAAE BTAT A Bk B I B AT 4 BUBE , SEE0 R A , X b
Tk TR AR R A W R U, A SCI0 SR R R 55 B
BRRR Ak I 3K , SR BUS AR s AR IR, RE A o- BRI
KM= AR MR AR AR, SRR SBauUR
k.

Abushufa R SOENT AR LR R B RSB EY WER
IR & BT 4R . LR, A AT A b4, 2
A IR BEAR T 80°CHT, BEAHBR A9ATA: A R B HR , [’ — ¥

BRI it 4 AR B g 7 (LB LB TR T 8O C AT AR 1 3k Wi
AR ; ST E KT 15 min BT, VR BERS FRsE , Bt
ABFNBEN R MR AR T B3R, B B AT A RS
90°C , iHE] 2 25 min, FIRSERBHEREA , WIR BT B BIR
BE, SRR,
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