Considerations on the Analytical Methods of
Lecithin in Food Preparations

Masataka ISHIGURO Shigeru NAMBA and Atsushi NAKATSU"
“Tokyo Customs Laboratory
5-5-30 Konan Minato-ku Tokyo 108 Japan

For the quantitative analysis of lecithin in food preparations various methods such
as precipitation method with acetone determination of phosphorus contents by
colorimetry  thin-layer chromatography (TLC) and gas chromatography were
examined.

It was found that the acetone precipitation method gave high quantitative value by
interference from steroids and other coexisting materials. Depending on the chemical
factor (Lecithin = Fx Phosphorus content F =30 or 25.4) to be used different results
were obtained in colorimetry. By TLC method together with lecithin content,
phosphatidyl choline phosphtidyl ethanolamine phosphatidyl inositol etc. could be
identified simultaneously. The determined value by gas chromatography was
appropriate except for egg lecithin.

It was suggested that analytical methods must be selected according to the
compositions of the food preparations and the purpose of analysis.
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Table 1 Composition of soy lecithin

Item Soy lecithin
Aceton precipitation matter 60 ~ 65%
Moisture 0.1 ~0.5%
Acid value 20 ~ 25
fodine value 92 ~ 98
Saponification value 195 ~ 200
Ash 7.0%
Galactose 3.0%
Carbohydrate 5.0%
Tocopherol 0.1%
Sterin 2.0%
Table 2 Institute standard of soy lecithin
Japan food
Subject additive F.CC.
standard
Aceton soluble matter 40% under 50% under
Acid value 40 under 36 under
Benzene insoluble matter | 0.3% under | 0.3% under
Arsenic 2ppm under | 3ppm under
Heavy metal 20ppm under |[40ppm under
Moisture 2% under 1.5% under
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Table 3 Composition of lecithin
" Soy Egg Rape
Composition || ithin | lecithin | lecithin
Phosphatidyl
PC choline 20% 50% 22%
Phosphatidyl
PE ehanolamine 15% 15% 15%
Phosphatidyl
PI inositol 20% 0.4% 10%
PA | Phosphatidic acid 5% 0.7%
PS | Phosphatidyl serine 2% 0.2%
SG | Sterol glucoside 3% 2.4% 8%
TG | Triglyceride i 35% 32% 40%
PC
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20mmHg 1

KH2PO4 0.4389g  1I
iml P 0.1mg
NHzs 6Mo7024
4 H:0 25g 300ml
75ml 200ml
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Nz 60ml/min  Hz 0.5kg/cm?
Air 0.6kg/cm?
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Table 4 Recoveries of the same samples by
acetone precipitation method

Acetone Acetone in-
Sample soluble matter | soluble matter
(dry base) (dry base)
Soy lecithin A 33.7% 66.1%
Soy lecithin B 34.0% 65.8%
Soy lecithin C 34.2% 65.6%
Average 33.97% 65.83%
Soy lecithin granule A 2.6% 96.1%
Soy lecithin granule B 2.2% 96.2%
Soy lecithin granule C 2.3% 96.7%
Average 2.37% 96.33%
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Table 5 Recoveries of the same samples calculated from phosphorus contents by colorimetry method

with molybdate
Sample Phosphorus content Lecithin (P x 30) Lecithin (P x 25.4) Ace;i(z)r:lelgﬁggita-
Soy lecithin A 2.08% 62.4% 52.83% 65.83%
Soy lecithin B 2.12% 63.6% 53.85% 65.83%
Soy lecithin C 2.12% 63.6% 53.85% 65.83%
Average 2.11% 63.3% 53.59%
Soy lecithin granule A 3.10% 93.0% 78.74% 96.33%
Soy lecithin granule B 3.10% 93.0% 78.74%
Soy lecithin granule C 3.12% | 93.6% 79.25%
Average 3.11% i 93.2% 78.99%
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Fig.1 Diagram of TLC of phospholipids

Table 6 Analysis of lecithin content by TLC method

Sample PC PE PI Other | Total
P content | 0.61% - |{0.44% |0.59% | 0.17% | 1.81%

Soy lecithin
P x 30 183% |13.2% |17.7% | 5.1% |54.3%
Soy lecithin P content | 0.82% |0.61% |0.73% | 0.19% |2.35%
granule P x 30 24.6% |18.3% |21.9% | 5.7% |70.5%
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Table 7 Recoveries of lecithin by GC method

Acetone ! ’
Sample Triglyceride | Lecithin | insoluble ! ; i
matter e ___g_ig
Soy lecithin A | 321% | 67.7% | 65.83% | o L
Soy lecithin B | 33.2% | 66.6% | 65.83% b *\J __?_,WU_4 o
Soy lecithin C | 30.6% | 69.2% | 65.83% N 1o |
| AN
Average 31.97% | 67.83% [ N
Egg lecithin A 36.4% 63.3% 69.2% LN S
Egg lecithin B | 40.6% 59.1% 69.2% ' ' S —
Egg lecithin C 34.4% 65.3% 69.2%
Average 37.13% 62.57% Fig.2 Gas chromatogram of soy lecithin
GC GC
GC Table 8
3

Table 8 Analysis of lecithin content by acetone,
phosphorus and GC method

Acetone Lecithin

precipita- | P content | Px30 [Px 254 y

tion matter GC
Soy lecithin 65.83% 2.11% 63.3% | 53.59% | 67.83%
Soy lecithin granule 95.9% 3.11% 93.2% | 75.95% | 91.7%
Purified egg lecithin 96.0% 3.65% (109.5% | 92.71% | 89.6%
Egg lecithin 69.2% 2.57% 77.1% | 65.28% | 62.57%
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Table 9 TLC 10

PC PI PA PE
PC TLC

Table 9 Analysis of lecithin content by TLC and
phosphorus colorimetry

By TLC By colorimetry
Sample
TotalP | P x 30 P Px30 [Px254%
Soy lecithin 1.81% | 54.3% | 2.11% | 63.3%
Soy lecithin granule 2.35% 70.5% 3.11% 93.2%
Egg lecithin 2.16% | 64.8% | 2.57% 65.28%
Purified egg lecithin 3.04% | 91.2% | 3.65% 92.71%

Table 10 Analysis of imported goods

Lecithin | Fatty oil

Samples content content Remarks
Soy lecithin granules SN
apple cinnamon flavored 71.9% 2.6% Fruit 25%
Soy lecithin granules ;
carob & nut flavoured 72.8% 4.4% Nut 20%
Lecithin in capsule 67.4% 30.6%
Lecithin granules 93.2% 5.4% Ca; (PO,),

1.4%

Lecithin granules 70.8% 8.6% |Coconut 20%
Soyabean lecithin 94.1% 2.3%
Soyabean lecithin 57.3% 40.7%

. V.E 32.7%
L-E-C 27.8% 14.8% V.C 20.5%
Lecithin granules 72.4% 2.2% Apple 20%
Lifeline lecithin in capsule 70.6% 27.8%

Lecithin in capsule 67.4% 30.6%
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Fig.3 Gas chromatogram of soy lecithin granules
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