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Safety study and compositional analysis of polyoxyethylene 35
castor oil by UPCC-Q-TOF-MS
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Abstract: A UPCC-Q-TOF-MS method was established to analyze the components of polyoxyethylene 35
castor oil. The separation was performed at 50 °C on a Waters Acquity UPCC system by an Torus Diol column
(3.0 mm x 100 mm, 1.7 um) with gradient elution of CO, and methanol — acetonitrile (50: 50); the flow rate was
1.0 mL-min?, the back pressure was 2 000 psi, and methanol containing 2.5 mmol-L* ammonium formate was
used as ionization reagent, whose flow rate was 0.2 mL-min™. Positive ion electrospray ionization (ESI) mode and
MSE technology were used. The qualitative analyses were carried out by using precise mass information of the
parent and product ions and a PCA model was established by UPCC-Q-TOF-MS. L-02 cells and RBL-2H3 cells
were used to study the cytotoxicity and histamine release of CrEL samples in vitro. A total of 13 kinds of CrEL
components were obtained and their structures were identified by UPCC-Q-TOF-MS, with 255 compounds in
total. The percentage content of 13 types of components was calculated by the normalization method. The content
of polyoxyethylene glycerol tri-ricinoleate (PGTri-ricinoleate) in all samples was 0.36% - 2.80% and the main
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components were polyethylene glycol, polyethylene glycerol and polyoxyethylene glycerol mono-ricinoleate. All
samples have different degrees of cytotoxicity and histamine release, which is negatively correlated with the
content of PGTri-ricinoleate and positively correlated with the content of polyoxyethylene glycol fatty acid esters.
The UPCC-Q-TOF-MS method is simple and rapid, has strong separation ability and high accuracy. It is suitable
for the analysis of CrEL components. It is suggested that the fatty acid composition should be included in the
monograph of CrEL for injection to increase the content of PGTri-ricinoleate and decrease the content of polyoxy-
ethylene glycol fatty acid esters, so as to improve the product safety.

Key words: polyoxyethylene 35 castor oil; ultraperformance convergence chromatography; quadrupole time-

of-flight mass spectrometry; L-02 cell; RBL-2H3 cell
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Manufacturing process of polyoxyethylene 35 castor
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PR A 25 T ] 24 4R Ak 5 R0 G PR A w5 AR B R KT
S (R X E VY256 IR 2 \); 248 8% 7% H 96 FLAR (3%
[E Corning A %)

UPCC-Q-TOF-MS JAFAIE CrEL A 57 4544

CrEL ftul i i W RO B B CrEL A i & &, A
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Al VA o
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(3.0 mmx100 mm, 1.7 um, 130 A); Jiish#: A: CO,, B: H
fiz— 2. M5 (50:50), B FE e i #2 /71 0~0.2 min, 94% A
0.2~18 min, 94% A~75% A; 18~22 min, 75% A~55%
A; 22~22.5 min, 55% A~94% A; 22.5~25 min, 94% A
FE: 1.0 mL-min; & 746X 7): FEE + 2.5 mmol-L*
R 422, 3 T AR50 9 0.2 mL-min't, AR 50 °C;
#%JE: 2 000 psi (1 psi~6.9 kPa).
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G AT 4 E
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(-2

R 7R L-02 41 M 15 7% T 10% Jif 4 if i 1
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FH P4 5 B v AL 1) B BX Compound48/80 i& &
F 24 K’ Tyrode ¥ (137 mmol-Lt & L 44, 2.7 mmol-L*
A AL #, 5.6 mmol-L* % % #%, 1.8 mmol- L & L 45,
1 mmol-L 504685, 20 mmol- L 4-32 7, JE0R I 2 T R,
1mg-mL R AR A, pH 7.4) R, B SR E N
2 mg-mL {H AT BRI

FEMETRACH) 2 BIFRE CrEL S &, IR
Tyrode ¥ i fif, #1145 ¥ & Jv 100 mg-mL™*,125 mg-mL™*
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I B2 B 35 50 pL Bk 41 i 24 7 1 60 L, B4 52 & 5
96 FLAR, 75 & 2H 40 i b 375 W 2 3 M R A o 1.2%
TritonX-100 ¥ ¥ 10 pL #h 5 AL 2 60 pl. S FLIIA
JEEA (5 mmol- L X i 2% Bk -2- 2,k 22 Jik-2- i % - B-D-
HEE R 6 0 B 1F + 0.1 mol- LA R 4 2% vh ik, pH 4.5)
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Table 1 Information of 13 kinds of components in CrEL
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Figure 2 Base peak intensity chromatogram of CrEL

R10\P\o} Rz R O-V\
n

Rso‘i‘\/o b/\‘]' OR,
1 R;=R=H

2 Ry=Ry=Ry=H
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4 R=R,=C;;H;;0C=0 Ry=H
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Figure 3 Chemical structures of 13 kinds of components in CrEL

(n = x+y+z)

1.2 CrEL#miAmEbE R & 3B i B, R
AA— R ERE R 3BT E S E. &R
SR, BT BE S 8 SCR S PG Tri- B R H 2 i 1) 75 1
A, 1 15 0.36%~2.80%, il PEG.PG.PGM- & Jif i
PR T 1 2 AR g, #BK T 15%. #% M4 451 58,
13K WA v Gi 5 4 KI5 PEG.PG. R A LN H i

No. Name Abbreviation Molecular formula n
1 Polyethylene glycol PEG H(OCH,CH,),0H 9-32
2 Polyethylene glycerol PG C,HzO,(OCH,CH,), 16-43
3 Polyoxyethylene glycerol mono-ricinoleate PGM-ricinoleate C,H,05(0OCH,CH,), 16-35
4 Polyoxyethylene glycerol di-ricinoleate PGD-ricinoleate CyH;,0,(0CH,CH,), 20-32
5 Polyoxyethylene glycerol tri-ricinoleate PGTri-ricinoleate Cy,H,0,04,(0OCH,CH,), 25-29
6 Polyoxyethylene glycerol mono-linoleate PGM-linoleate C,H;,0,(0CH,CH,), 19-39
7 Polyoxyethylene glycerol mono-palmitate PGM-palmitate C,4H40,(OCH,CH,), 24-32
8 Polyoxyethylene mono-ricinoleate PM-ricinoleate C,4H;,0,(0OCH,CH,), 4-33
9 Polyoxyethylene mono-arachidate PM-arachidate C,H,0,(0CH,CH,), 37-60
10 Polyoxyethylene mono-oleate PM-oleate C,sH;,0,(0OCH,CH,), 13-19
11 Polyoxyethylene mono-linoleate PM-linoleate C,sH;,0,(0OCH,CH,), 3-33
12 Polyoxyethylene di-ricinoleate PD-ricinoleate Cy6HsO5(OCH,CH,), 5-33
13 Polyoxyethylene di-soft-oleate PD-soft-oleate C,,H,0,(OCH,CH,), 13-28
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Figure 5 Relative percentage of components in CrEL samples. A: PEG; B: PG; C: Polyoxyethylene glycerol fatty acid esters; D: Polyoxy-

ethylene fatty acid esters; A1-H1: CrEL samples
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RBL-2H3 cell (n = 3, x + 5). A1-H1: CrEL samples
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