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[ Abstract] Objective To improve the quality standard of sodium oleate in the
Chinese Pharmacopoeia (2020 Edition) Volume Four. Methods The domestic and international
pharmacopoeia standards were compared, the differences in the two items of fatty acid composition
and content determination between domestic and international pharmacopoeia standards were
focused on, the current national standard for fatty acid composition was examined, and HPLC for
its content determination was established. Results Based on the experimental results, the items of
fatty acid composition and content determination in the current national pharmacopoeia standards
had been revised and improved. The HPLC showed a good linear relationship for the determination
of sodium oleate in the range of 0.30 to 1.82 mg/mL (#=0.999 5). The average spiked recovery rate
was 100.5%, and the RSD was 1.1% (n=9). The content of sodium oleate in 15 batches of samples
ranged from 60.4% to 101.2%. Conclusion This study has improved and perfected the quality
standards of sodium oleate from the aspects of safety and standardization, with the aim of providing

a more accurate and reliable quality control standard for the industry.
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Agilent 1260 BB HORAH OIS, A48 —J0H |
FERAR . B ShaEAEdR . SEAMG I AR DL S Agilent
ChemStation (3% T VEu, ( £ H Aglient 23 #] ) ;
Agilent 7890A RIS AHEATEAY, fdE A hiEFEds
FERAR . FID & 28 A K Agilent ChemStation {77
TAEM ( FE[E Agilent 23] )5 MS204S HLFIF- (i
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Table 1. Content of reference substance for fatty acid methyl ester mixture

R Sl (%, wiw)
FIRHEE (C8:0) 4.1
LW (C10:0) 41
HHBRHE (C12:0) 4.0
T =hER P EE (C13:0) 4.1
W EERHEE (C14:0) 4.1
PR (C16:0) 4.0
PR H SR (C16:1) 4.0
TR P EE (C17:0) 39
TENEERH R (C18:0) 3.9
MR (C18:1) 41
IR H R (C18:2) 46
TERRIR R (C18:3) 4.0
AR (€20:0) 4.1

ZHR T (%, ww) )
ZWREER R (C20: 1) 4.1
Tk R (C21:0) 3.8
A DUERR P (C20:4) 4.1
BRI R (C20:3) 42
TGRS (C20:5) 42
WHTR R (C22:0) 4.1
IFRRHE (C22:1) 4.1
T =k PR (C23:0) 3.8
TR TIRTRH T (C22:5) 4.0
A rukeRe g (C24:0) 3.7
A WONIETRH T (C22:6) 4.0
DR R PR (C24:1) 42
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VB 5.0 mL, ZKZZIRIR 2 min J5, FE R EEE N
EHEE 5.0 mL, P13 1 min, 0%, A FISEAL
VAW 15 mL, PRI 15s, TOE, R
2.1.3  ChP 20205 & ik ¢ 4] &

BRAIEE AN, HAPIRE] “2.1.17 B,
2.1.4 USP—PF% G5k 9% &

BRAIEESL AL, AL RRR] “2.1.27 B,
215 RS RAH) &

HUIR TR F R TR A W0t 8 o e, RS AR
JINIE B A v A 5 s B A 1 mLL "R 3% 20 mg i
O A R OV
2.1.6 ChP 2020 GC &, &4+

35 FE S CP-Wax 52 CB B 4045 H: (30 mx
0.25 mm, 025 pm) ; EWHEE R 60 C, 4EFF
5 min, L6 °C /min [HH R TR 2 240 C, 4iff
25 min; FEFE CTIR BE N 250 °C, 8 R N
280 C.

2.1.7 USP—PF GC &4 44+
3% HE Sl CP-Wax 52 CB B4045 4 (30 m x
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0.25 mm, 0.25 pm) ; A= 45 & B R 170 C, VU
1 °C /min B3R TR E 225 C; JEFE IR E N
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Figure 1. Typical chromatograms for system suitability

testing (reference substance)
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Figure 2. Typical chromatograms for system suitability
testing (test sample and blank solution)
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2111 EEMHRE

Bl — & 5 (Aol A, 4t 5. 520100
2200391) , #% “2.1.17 3R EFATHI 6 4y
HER IR, R “2.1.77 WF (% &tk
ME, 25505 3,

Fz2 TER. RNRSHBZENELR
Table 2. Results of determination of quantitation limit,
detection limit, and precision

. pisallU]AY FE PR K EERSD
(ng) (ng) (%, n=6)
¥ 1.6 3.9 0.8
IR 1.6 3.9 0.4
F kLR 1.5 3.8 0.5
A R 1.6 7.8 0.6
FrhmR 3.8 15.2 0.9
FEhR bR 3.8 15.2 0.4
R oYl 3.7 14.8 0.9
[Gdilsivs 7.4 14.8 0.9
MR 7.8 15.6 0.4
PR 8.8 17.5 0.3
WP JFRIR 7.6 15.2 0.4
AEEIR 7.8 39.0 0.6
AR 7.8 39.0 0.4
1Li#riR 7.8 39.0 0.3
Iri 7.8 39.0 0.4
N 16.0 40.0 0.6

#R3 EEWNELR (Mg MELN60, %, n=6)
Table 3. Results of reproducibility test (specification:
sodium oleate 60, %, n=6)

NI FRE 53 P RSD
Fie ER oY —
i ER oY —
AR 0.08 3.0
N E LR 14.7 3.1
FRAH R 0.09 2.6
FRAE IR ER oY —
Tk 133 35
TR R 8.7 4.0
TR 0.53 45
DIAHz ER oY —
MV JRRIR 0.67 3.4
D R 0.25 3.1
A R+ 1 L1 1T R ER oY —
BRI R ST IR 0.08 23

2112 FFsemE

15 #yh B enae s, 4% 2,117 WUR ik
A HER SR, TR 2,177 TR @35 Ak
FENE, 550 4 Fige 5,

22 HENE
221 ARSI 0 &

WA SR, AEEPRE, I RS O E

R R 1 mL S IMEREN 1.0 mg PRI
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Table 5. Results of fatty acid composition determination (specification: sodium oleate 95, %)
A kG
ARRTRALL 5> 520400-2210380 520600-2210913 20220104K 20220105K 20220106K PRI
FrtiR 0.26 0.76 0.04 0.03 0.03 <3.0
Frh i 0.06 0.03 EN oA EN oA EN oA <05
IR 97.87 98.33 99.72 99.72 99.73 =920
R A7 1.51 0.66 0.07 0.07 0.08 <25
AR S iR e ER Y KA EN oA EN oA EN oA <05
BRI R S IR IR 0.11 0.11 0.07 0.08 0.09 <05

*6 BEERER

Table 6. Gradient elution program

i) (min) TEtHA (%) TREHIB (%)
0~20 50~15 50~85
20~30 15 85
30~31 15~50 85~50
31~35 50 50
00 25 50 75 100 125 150 175 200 225 250 275 300 325 tmin
I
\‘\‘
00 25 50 75 100 125 150 175 200 225 250 275 300 325 tmin
|
|
U
i
00 25 50 75 100 125 150 175 200 225 250 275 300 325 tmin
C
|
|
\‘ |
U [
00 25 50 75 100 125 150 175 200 225 250 275 300 325 tmin
D

B3 aENEHPLCEIEE
Figure 3. The HPLC chromatogram of content determination
E: AEOER; B AKRERNRER; CoABRIER; DRSS
Wy 1. WER

229 AT MHIRE

B ] — fE 3k S W (Al B, 4t S
M220301) , ZFEIEGLE 0. 4. 8, 12, 16, 20,
24 h J5HE “2.2.47 TN ARG AR EREI E, T
BRI PRIE T AR RSD Ky 1.3% (n=7) , 453
FEIH AL VR = TS 24 h NERE RAF
2210 ETEMHXE

BUa—Fed (Al B, it M220301) , #%
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“2.2.17 WUR kAT A 6 Bl s,
fie “2.2.47 TR GRS HEREN A, THEAR MR
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REZ T HEE R
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RoemEEmMER (ol B, #it5:
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WA 2.0, 3.0, 4.0 mL, JHHEERBEZEZ]5E,
o), A WEN 80%. 100% . 120% 7K-F-Hfine [al
WO . BRI I, il “2.2.47 B
TSN, THEASER A F e [m]
WA 100.5%, RSD J1.1% (n=9) , Z5HKATT
TR BVER B R AT
2212  Ffsem g

15 HEmMBRENAE S, R “2.2.17 TR
T AW, R “2.2.47 TR A
SRR E , 25 RN 7. 15 HERER IR EREN
B BAE 60.4%~101.2% JE RN .

3 e

3.1 BERAERZERK

AHFFE S HIRAS L ChP 2020 5 USP-PF HiAR
W H TR T T 5, 25 L Chp 2020 Ty
M VA R A TR, S LA RO TP 28 12 Y I
e, (AHEARE A T AR B T ik
ST P i (o i 5 — - DURR IR FP R gk e, DL
T TS IR R L0 5 T Da e R Y e
I, ANRESEEIREE KB R /N B AR TR
(C20:0) 5 PUikig (€24 1) M
AEXF I, USP=PF ) A5t it o 4 T ik 3
REB, 2 AR SR T R0 R e A T
Pe, S 2SR g p e, (R A5 AR nT ]
BF 432 25 FPHR TR W R IR &4, vl S BB B
KERXTH/ABEAER (€20 :0) 5 Uk
R (C24 : 1) WIE . JEF Bk 2 Fhorik iy %42



216 Frontiers in Pharmaceutical Sciences, Feb. 2025, Vol. 29, No.2
K7 HEBNSENELER (%, n=3)
Table 7. Results of sodium oleate content determination (%, n=3)
75 Al it FA% THFREN 5 i PR
1 A 520100-2200391 VIR 8160 60.4 50.0~85.0
2 520100-2210408 60.6
3 520400-2210895 65.7
4 520400-2210913 65.2
5 520600-2210380 TR $495 98.7 92.0~102.0
6 520600-2200328 99.1
7 B M220301 VIR 8160 84.8 50.0~85.0
8 M220302 84.5
9 M220303 84.2
10 C 20220104K TR $495 101.2 92.0~102.0
11 20220105K 100.4
12 20220106K 100.6
13 D 20160420 TR 8460 83.2 50.0~85.0
14 20160430 84.6
15 20160440 84.2

LA 25 A 15 HEUORE S I e 25 5L, %R
AR L AR H 2 T HARAIETT %, dh. O%
JEE] HABRRIIRR” 5 WER” WA E D E
HoEe—3, WS USP-PF, ¥ “HABAERR”
5 R WA E A IR —ATE, TH 4
FRA “REMRALL” 5 @7%IE%] ChP 2020 {5
VR A5 D7 ik T, ELXE 45 I I R Ak s ¥ 1
P, WHEA R A 7 A IR ChP 2020 #0037 5
OMRIEIATTHr o PR L R AR AR A2, il
HEHER P EE . R AHEMRTPER. WU
MR H G . ARARR R . AEMEMER e . Lk
g, MEARRRF ER . AR R . Wi HER . o
WRRER R . AR R . T s R P
L8 R R . T IR R S D e 0 R T S
0.1 mg/mL IR A VERAE I3 B D% &
| ChP 2020 8335 25 1 AN B 52 B0 0 Bk 55 < B2 R T
FNRAEAERR (€20 0 0) 5 1 PORRMGERR (€24 : 1)
FMSE , {H USP-PF a3l 45 nl Rl 43 125 25 F R
WitR PERIR G4, AEFE Bk AR B R T+ /N1y i
IR i, WIS A5 1 H B USP-PF #11T; G
JEE R MR A A S B 2 45 SR 45 & ChP 2020,
USP-PF ARifERLE AT, BARy: ThER%N 95 SR
USP-PF A [ B (A FREERLE AT, BURE S AR R
AT 3.0%, FEREIRER AT 0.5%, R AT
DT 92.0%; WA AT 2.5%, (EAERR 5116t
g AT 0.5%, —HRIGHR 57 R B A TS
it 0.5%; IR #M 60 #4E ChP 2020 5 USP-PF AH
(7] 255 Y B 8 0 T 285 5 R il S 5 SR 400 T, 3
11T USP-PF JlifR%H 60 $54l11 ChP 2020 A4 il 1)
Bk . T VURRIGER . AEAERR S 1L AT IR A

TR ST AR, BUE N SRR
5333 1.0%, A 1.0%, AERAEE 5.0%,
W E B AL 20.0%, PR AT 20.0%, i
MR AT 0.5%, Ehif A 1.0%, g
TR 20.0%, IR T 50.0%, MR A
51 15.0%, o- WK AS L 1.0%, 1 Wik
AR 1.0%, FEAERR 5 1L a7 R S AR 1.0%,
TGRSOV IR B AR 1.0%, HeBl TR ET
PIBRERLAE , 15 SRR A HLE

32 ZENE

1E ChP 2020 1, R GC ik mAIH—fkik
DU SR o i, (A TR0 T R ) 5 T I3
H, BRSNS m R, M2,
USP-PF iR GC 0 TR & ok, s T
SEMEDH, KA HPLC LM E, R4 A S,
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