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Abstract . Oils and fats are commonly used in the pharmaceutical industry as solvents, emulsi-

fiers, wetting agents, and dispersants, and are an important category of pharmaceutical excipi-
ents. Fatty acids with unique compositions are important components of oil pharmaceutical
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excipients. The Chinese Pharmacopoeia provides clear descriptions of the fatty acid types and
limits suitable for individual oil pharmaceutical excipient. An unqualified fatty acid composition
or content may indicate adulteration or deterioration. The fatty acid composition, as a key indi-
cator for the identification and adulteration evaluation of oil pharmaceutical excipients, can di-
rectly affect the quality and safety of oil pharmaceutical excipients and preparations. Gas chro-
matography is the most widely used technique for fatty acid analysis, but it generally requires
derivatization, which affects quantitative accuracy. Supercritical fluid chromatography ( SFC) ,
an environmentally friendly technique with excellent separation capability, offers an efficient
method for detecting fatty acids without derivatization. Unlike other chromatographic methods,
SFC does not use nonvolatile solvents (e. g., water) as the mobile phase, rendering it compati-
ble with an evaporative light-scattering detector ( ELSD) for enhanced detection sensitivity.
However, the fatty acids in oil pharmaceutical excipients exist in the free and bound forms,
and the low content of free fatty acids in these oil pharmaceutical excipients not only poses
challenges for their detection but also complicates the determination of characteristic fatty acid
compositions and contents. Moreover, the compositions and ratios of fatty acids are influenced
by environmental factors, leading to interconversion between their two forms. In this context,
saponification provides a simpler and faster alternative to derivatization. Saponification de-
grades oils and fats by utilizing the reaction between esters and an alkaline solution, ultimately
releasing the corresponding fatty acids. Because this method is more cost effective than derivat-
ization, it is a suitable pretreatment method for the detection of fatty acids in oil pharmaceuti-
cal excipients using the SFC-ELSD approach. In this study, we employed SFC-ELSD to simulta-
neously determine six fatty acids, namely, myristic acid, palmitic acid, stearic acid, arachidic
acid, docosanoic acid, and lignoceric acid, in oil pharmaceutical excipients. Saponification of
the oil pharmaceutical excipients using sodium hydroxide methanol solution effectively avoided
the bias in the determination of fatty acid species and contents caused by the interconversion of
fatty acids and esters. The separation of the six fatty acids was achieved within 12 min, with
good linearity within their respective mass concentration ranges. The limits of detection and
quantification were 5-10 mg/L and 10-25 mg/L, respectively, and the spiked recoveries were
80.93% —111. 66%. The method proved to be sensitive, reproducible, and stable, adequately
meeting requirements for the analysis of fatty acids in oil pharmaceutical excipients. Finally,
the analytical method was successfully applied to the determination of six fatty acids in five
types of oil pharmaceutical excipients, namely, corn oil, soybean oil, coconut oil, olive oil,
and peanut oil. It can be combined with principal component analysis to accurately differentiate
different types of oil pharmaceutical excipients, providing technical support for the rapid identi-
fication and quality control of oil pharmaceutical excipients. Thus, the proposed method may
potentially be applied to the analysis of complex systems adulterated with oil pharmaceutical
excipients.

Key words: supercritical fluid chromatography ( SFC); evaporative light-scattering detector
(ELSD) ; oil pharmaceutical excipients; fatty acids; saponification reaction
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Fig. 2 Effects of different (a) column temperatures,
(b) back pressures and (c) flow rates on the
resolution between six fatty acids(n=3)

R1. resolution between myristic acid and palmitic acid; R2.
resolution between palmitic acid and stearic acid; R3: resolu-
tion between stearic acid and arachidic acid; R4 resolution be-
tween arachidic acid and docosanoic acid; R5: resolution be-
tween docosanoic acid and lignoceric acid.
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Fig. 3 Effects of different (a) evaporator tube tempera-
tures and (b) flow rates of carrier gas on the re-
sponse intensity of the six fatty acids (n=3)
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Fig. 4 Chromatogram of the six fatty acid mixed
standard solution (100 mg/L) under opti-
mized conditions
Peaks: 1. myristic acid; 2. palmitic acid; 3. stearic acid;
4. arachidic acid; 5. docosanoic acid; 6. lignoceric acid.
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VST 6 Tl 1 7 o i 0 1y BHL Y 3 AR 4
W R T IH5, S5 R LB 1, 6 PR IR (il
W 1 BB B8 B B g 7 322 ~ 16 279, 43 B R T
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F1 o MEMBMEERNAAE AERB . LKETE. RERIIESR
Table 1 Linear regression equations, coefficients of determination (R?), linear ranges,
limits of detection (LODs) and quantification (LOQs) of the six fatty acids

Compound Linear regression equation R? Linear range/ (mg/L) LOD/(mg/L) LOQ/(mg/L)
Myristic acid y=10.308x-466.94 0.9910 25-500 10 25
Palmitic acid y=14.7912-223.71 0.9951 25-500 10 25
Stearic acid y=17.8192-101.65 0.9927 10-500 5 10
Arachidic acid y=21.075x-205.81 0.9955 10-250 5 10
Docosanoic acid y=19.853x-207.61 0.9924 10-250 5 10
Lignoceric acid y=17.987x-211.35 0.9909 10-250 5 10

y: peak area; x; mass concentration, mg/L.
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AR R L, A i S AR s 3 AN UKOF (50,
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Table 2 Recoveries and precisions of the six fatty
acids at three spiked levels (n=3)

Background/ Spiked Measured/ Recovery/ RSD/

Compound (mg/L) level/ (mg/L) % %

(mg/L)

Myristic - 50 42.07 84.13 3.98
acid 100 83.51 83.51 2.58
250 224.81 89.92 3.84
Palmitic 147.54 50 200.93 106.78 4.58
acid 100 257.89 110.35 2.62
250 386.20 95.46 1.19
Stearic 42.35 50 88.73 92.76 3.35
acid 100 136.18 93.83 6.64
250 244.68 80.93 0.49
Arachidic 27.16 50 81.36 108.40 2.86
acid 100 133.51 106.35 5.00
250 234.05 82.76 3.05

Docosanoic 46.33 50 102.16 111.66 3.51
acid 100 151.36 105.03 2.44
250 277.56 92.49 2.37

Lignoceric 25.73 50 77.56 103.65 6.11
acid 100 126.99 101.26 3.60
250 278.84 101.24 8.29

—. not detected.
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contents detected by two methods (n=3)
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