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DEFINITION

Soybean Phospholipids is a mixture of phosphatidylcholine, phosphatidylethanolamine, lysophosphatidylcholine, phosphatidic acid,
phosphatidylinositol, and N-acylphosphatidylethanolamine obtained from the soybean source. It contains NLT 65.0% and NMT 89.9% of
phosphatidylcholine, NLT 6.0% and NMT 11.0% of phosphatidylethanolamine, NMT 6.0% of lysophosphatidylcholine, NMT 3.0% of
phosphatidic acid, NMT 1.5% of phosphatidylinositol, and NMT 6.0% of N-acylphosphatidylethanolamine, calculated on the anhydrous basis.
The phospholipids are in L-isomer forms. It may contain a suitable antioxidant.

IDENTIFICATION

* A. IpENTIFICATION OF PHosPHoLIPIDS BY THIN-LAYER CHROMATOGRAPHY
Developing solvent system: Chloroform, methanol, and water (65:25:4, v/v/v)
Standard solution A: 10 mg/mL of USP Phosphatidic Acid (Soy) Monosodium RS and 10 mg/mL of USP Phosphatidylcholine (Soy) RS in the
Developing solvent system
Standard solution B: 7 mg/mL of USP Phosphatidylethanolamine (Soy)_RS and 7 mg/mL of USP Lysophosphatidylcholine (Soy)_RS in the
Developing solvent system

Sample solution: 20 mg/mL of Soybean Phospholipids in the Developing solvent system
Chromatographic system

(See Chromatography (621), General Procedures, Thin-Layer Chromatography.)

Mode: TLC

Plate: 20-cm x 20-cm, silica gel 60 on aluminum foil, 0.2-mm layer

Application volume: 20 pL

Spray reagent: Transfer 600 mL of water and then 80 mL of phosphoric acid to a 1-L volumetric flask. While stirring, add 100 g of
anhydrous cupric sulfate. After stirring for 10 min, most of the cupric sulfate is dissolved. Add water to volume and continue stirring until
the solid completely dissolves.

Analysis
Samples: Standard solution A, Standard solution B, and Sample solution
Fill the chromatographic chamber with the Developing solvent system to a height of about 0.5 cm. Place a fat-free, U-shaped filter paper in

the glass trough and press it against the wall. Sufficient saturation is reached once the Developing solvent system has permeated to the
upper rim of the filter paper. Apply the Samples to the previously marked starting point on a TLC plate. Place the TLC plate in the
saturated chromatographic chamber. When the Developing solvent system front has reached the mark (12 cm above the starting point),
remove the TLC plate, and dry it using a dryer. Spray or immerse the TLC plate in the Spray reagent, and dry it again with a dryer (a
current of hot air). Heat the plate to 170° for 10 min. Develop all lipids by charring as dark brown spots.

Acceptance criteria: The retardation factor (RF) values of the spots for phosphatidylcholine, phosphatidylethanolamine, phosphatidic acid,

and lysophosphatidylcholine from the Sample solution correspond to those from Standard solution A and Standard Bmumnts
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Depending on the sample tested, if a phospholipid component presents in a low amount in the sample, the corresponding spot in the

Sample solution on the TLC may not be visualized.]
« B. IpenTiTy BY FATTY Acip ComMPOSITION

Standard solution: Prepare a mixture of methyl esters of fatty acids listed in Table 2 with each of the methyl esters at 0.3 mg/mL.1
Sample solution: Accurately weigh 50 + 10 mg of Soybean Phospholipids into a headspace vial. Fill the vial with nitrogen gas and seal it with

a septum. Add 1.2 mL of 0.5 N sodium methoxide in methanol.2 Allow the reaction to proceed at room temperature for 10 min. Add 3 mL of
isooctane and 1 mL of water to the reaction mixture and shake vigorously. After phase separation, remove the upper organic layer, dry it
over sodium sulfate anhydrous, and transfer it to a brown gas chromatographic vial. Before the injection, dilute the solution with isooctane
(1:1, v/v). [Note—During all of the steps, the samples should be protected from daylight ]

Chromatographic system
(See Chromatography (621), System Suitability.)
Mode: GC
Detector: Flame ionization
Column: 0.32-mm x 50-m fused silica capillary; 0.2-um layer of phase G52

Temperatures
Injection port: 220°
Detector: 260°
Column: See Table 1.

Table 1
Initial Temperature Final Hold Time at Final
Temperature Ramp Temperature Temperature
) (*/min) ) (min)
70 0 70 2
70 5 240 25

Carrier gas: Helium

Pressure: Constant pressure at 135 kPa

Injection volume: 1 pL

Injection type: Split, split ratio 20:1
System suitability

Sample: Standard solution
[Note—The relative retention times for methyl palmitate, methyl stearate, methyl oleate, methyl linoleate, and methyl alpha-linolenate are
approximately 0.82, 0.93, 0.94, 0.97, and 1.0, respectively.]
Suitability requirements
Resolution: NLT 1.8 between methyl stearate and methyl oleate peaks
Relative standard deviation: NMT 1.0% for the peak area ratio of methyl palmitate to methyl stearate; NMT 6.0% for the peak areas of
methyl palmitate and methyl stearate
Analysis
Samples: Standard solution and Sample solution
Identify the fatty acid ester peaks in the chromatogram of the Sample solution by comparing the retention times of these peaks with
those in the chromatogram of the Standard solution.
Calculate the percentage of each fatty acid component in the portion of Soybean Phospholipids taken:

Result = (r,/r.) x 100

r, = peak area of each individual fatty acid ester component

r, =sum of the peak areas of all of the peaks, excluding the solvent peak, in the chromatogram from the Sample solution

Acceptance criteria: Soybean Phospholipids exhibit the composition profile of fatty acids in Table 2.

Table 2 Documents
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Number of Percentage
Carbon-Chain Length Double Bonds (%)
16 0 6-25
18 0 2-5
18 1 6-15
18 2 49-74
18 3 4-9

ASSAY

* CoNTENT oF PHoSPHOLIPIDS
Solution A: A mixture of 1342 g (2.0 L) of n-hexane, 334.1 g (425 mL) of isopropyl alcohol, 39.4 g (38 mL) of acetic acid, glacial, and 1.45 g
(2.0 mL) of triethylamine
Solution B: A mixture of 663.5 g (850 mL) of isopropyl alcohol, 15.8 g (15 mL) of acetic acid, glacial, 140.0 g (140 mL) of water, and 0.58 g
(0.8 mL) of triethylamine
Diluent: Solution A
Mobile phase: See Table 3.

Table 3
Program Time Flow Rate Solution A Solution B
Step (min) (mL/min) (%) (%)
1 0 1.0 95 5
2 5.0 1.0 80 20
3 8.5 1.0 60 40
4 14.0 1.0 55 45
5 15.0 1.0 0 100
6 17.5 1.0 0 100
7 17.6 1.0 95 5
8 21.0 1.0 95 5
9 22.0 2.0 95 5
10 27.0 2.0 95 5
11 29.0 1.0 95 5

Standard stock solution A: 2.0 mg/mL of USP Phosphatidylcholine (Soy) RS and 0.25 mg/mL of USP Phosphatidylethanolamine (Soy) RS in
Diluent. [Note—Due to the highly hygroscopic nature of phospholipids, take special precaution in the standard stock solution preparation.]

Standard stock solution B: 0.5 mg/mL of N-acylphosphatidylethanolamine prepared from USP N-Acylphosphatidylethanolamine (Soy)
Ammonium RS, 0.25 mg/mL of phosphatidylinositol prepared from USP Phosphatidylinositol (Soy)_Sodium RS, 0.5 mg/mL of phosphatidic

[Note—Due to the highly hygroscopic nature of phospholipids, take special precaution in the standard stock solution preparation.]
Standard solutions A1-A5: Prepare the solutions in Diluent following the dilution scheme in Table 4 for 25-mL vqumBia’Eﬁ.me-ﬁfs

solutions are prepared from the highest concentration to the lowest. It is recommended to inject the sciuticns from the lowest .
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