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Determination of Free Lanolin Alcohol and Residual Pesticides in Lanolin

DING Yinmeng', LIU Jing', MA Qingxiu', LIU Wenyuan'"[1.School of Pharmacy, China Pharmaceutical University,
Nanjing 210009, China; 2.Zhejiang Center for Safety Study of Drug Substances(Industrial Technology Innovation Platform),
Hangzhou 310018, China)

ABSTRACT: OBJECTIVE To determine the content of free lanolin alcohol and residual pesticides in lanolin by gas
chromatography, and to evaluate the feasibility of the established method. METHODS Gel permeation chromatography(GPC)
was used for pretreatment, and the contents of free lanolin alcohol and residual pesticides were determined by GC-FID and
GC-MS, respectively. And the qualitative analysis was conducted based on the retention time and quantitative analysis was
conducted by total peak area. RESULTS The recovery of GPC pretreatment system met the requirements. Under the two
established methods, the determinand were well separated; the satisfactory linearity with good correlation coefficients >0.999 5
were obtained; and the average recoveries were in the range of 90.49%—102.78%(n=6). The content of free lanolin alcohol in 3
batches of lanolin was <2.84%, cis-permethrin and trans-permethrin were determined in lanolin and the other residual pesticides
were not detected. CONCLUSION The GPC-GC/FID and GPC-GC/MS method established in the study have good specificity,
high precision, accuracy and robustness, which can be used for the separation and determination of free lanolin alcohol and six
organophosphorus and pyrethroid residual pesticides in lanolin. At the same time, this study can provide reference for the quality
control of lanolin.
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Fig.1 GC chromatograms

A-lanolin sample solution; B—lanolin alcohol reference standard solution; C—elute solution dichloromethane; D—blank solvent n-hexane.
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Tab.1 Results of accuracy tests(n=3)

R AT W FUCR TR o
mg-mL! mg-mL~! mg-mL™! % %

0.933 4 0.437 0 1.408 9 102.81

0.933 4 0.4370 1.409 5 102.85

09334 0.4370 1.409 5 102.85

0.933 4 0.500 5 1.449 5 101.09

0.933 4 0.500 5 1.4579 101.68 102.59 1.06

0.933 4 0.500 5 1.4482 101.00

0.933 4 0.6320 1.622 8 103.67

0.933 4 0.6320 1.6213 103.57

0.933 4 0.6320 1.6253 103.83

3.25%(n=6), 2.70%(n=6), 1.98%n=6); A fait
MR EERESEDN RSD H 2.43%, JFBIL T
i P R 4F o
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“2.1.17 TR GPC RiiAbB)S T EAE IR, id
SRR . SRR B S EAE R IR 2,

Fz2 HLEEENEZERMHN=0)
Tab. 2 Results of sample content determination(n=6) %

Rt RIS RSD
Al# 2.84 5.23
A2# 1.05 2.08
A3# 1.22 3.96
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SEARFATEH A 130~400 mL; &7 SH-Rxi-5ms {4,
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Tab. 3 Results of system suitability %

E2) A RSD
TEAR 102.08 433
L 105.56 3.98
MR 552 i 102.41 1.07
JAB R 103.93 1.03
A E AR 94.68 3.14
TR SR 91.03 0.34
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“2227 WT IRAIRERIKRS “22.17 WIS
FHEE- s ki T e, e SRR, 45 R e
N, SHEBRNLT, AR, %K.
CBimE . SRR . AR . AR . TR
BB AIEAE-d12 AR Z I8 00 B8 8 AT, AH .22 JH]
Tk, WWE 2.
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2 GC-MS & i &

t/min

A-REIRERG B2 I CEBIRA LBEBURIG |- 2-L 0B 3-INURZEME; 4-SURsaME; S—MAaRE; 6—b-d12; 7-5aAEm: .

Fig.2 GC-MS chromatograms

A-reference standard solution; B-blank solvent; C-lanolin blank matrix solution; 1-diazinon; 2-ethion; 3—cis-permethrin; 4—trans-permethrin;

S5—cypermethrin; 6—perylene-d12; 7—deltamethrin.
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DIMEMEEL 2o 10 0 1 BEEm R, R A IIRR
WeBE R 0.01 pgmL™, E R R 0.03 pgrmL™;
LB BR A EE N 0.001 ug-mL™", 5 PR
0 0.004 pg-mL 5 TSR 2 Mg R RR Mk R
0.01 pg'mL™", EERWEH 0.03 pg'mL; S
BGEER M BR Y B R 0.01 pg-mL™", FERRWEEN
0.03 pgmL™" ; 5 & % B w0 BR vk E N
0.05 ug'mL™", &ERWEEH 0.15 pg'mL; B
MR BR e BE R 0.05 pg-mL™", FERRWE N
0.15 ug'mL",

228 HAEREIERE ¥ 2227 WITFTWIRS
PRI IRAE S (- B R G B LA 6 1K, 6
R R A 245 € 1 e P £ B I () R TET AR Y. RSD <
2.20%, FEHHERERE % R AT

229 AMWXRFELE DRI EBIGEE b
PRt . HRRPRETS W . ISE A TR bR T W
AT . A FH AR . TR 52
BEFRUEATRCE T 10 mL I, Nz A s iR
FERE, A, WS 6 FhAR 2GRN YR EE LN
1 pg-mL (W S RIKE RS EL 0.3, 0.5, 0.8, 1,
1.5 mL RGN 10 uL AR, BT 2 mL
s, mEABEAmREEZE, wA, IER
G BT R B IR A PR IR W o B R G VA%
“2.2.17 WUNASAREE-BUE AR E , DAREE N
BEARBR(x), 6 AR 2RI S5 bR e T AR L (A
(AIA w) WABAR(Q), TEATEAMERIE, AR AL

100%, 120%HEa s . nlie iR “2.2.17
Wi R M 5 kb4 GPC AjAbPE, A S E-
BTN, DL 6 FhARZS RS M bRy
TR LGB (A/4 p) TR ISR, R AT HE T 6 1K
TIRAR ISR N 90.49%, RSD N 4.34%; ZEil
ISR A 104.02%, RSD 4 3.67%; NG 24 A1k
FH 98.32%, RSD N 3.57%; KCAABRIFNCE R
99.18% , RSD K 2.91%; % & %4 Mg o] Wi 2K Ky
102.78%, RSD N 3.17%; TR &34 g 0] it % Ky
97.06%, RSD A 3.11%. UBHA L UERGE B 4T,
2211 FERVIIGE B AL#, A2#. A3#3HLETNR
FEfnE “2.2.47 WUF kB AL S . R
FE SR R I 2.2.17 TR 4387 712 64T GPC
HTAbFE, A AR - BTk T, e SR
AR EIEE, RERARXQ)IHHE, SEitasR
WS, PSR T GC ik E LA 3,

R4 HEFEREXREKER

Tab. 4 Results of regression equations and correlation
coefficients

R [EIEpg:: AR R AL
TR =0.200 4x—0.010 9 0.999 8
2w ¥=0.916 1x—0.038 5 0.999 9
IS8 A i »=0.633 4x-0.006 5 0.999 9
JASE R »=0.640 2x-0.008 7 0.999 8
AT »=0.287 9x—0.008 8 0.999 8
TR »=0.146 9x—0.005 9 0.999 7

"S5 HEREENELE R0

Tab. 5 Results of sample content determination(n=3)

7£0.015~0.75 pg-mL" {1 [ F 5 B RIAR 56 R 500 3% Mg
AU M5 Mk B NS R A TR AR A A
4, & fiaé‘,z%\ Eﬁf’ Al#  N.D. N.D. N.D. N.D. N.D. N.D.
2210 HEFREIRKE DB SREUER&SKRY A2 ND. ND. ND. ND ND  ND.
RIS PR IARIEI R, B 2237 R e 2 2R 2R
— v NN - P #*: N.DIRRARRLT o
%EE&K{E&@WQ%%*%EZUE ’ j%ﬁ‘/}v, ’ EI]{;JE!: 80% ’ Note: N.D. meant not detected.
AR (40
2\)‘}'\' i E
1“\\*ﬁ I E
i\ I
:ﬁ:;;Mk“bVNQJ E
x !
145 147 148 149 150 151 152 153 154 155156, |
}  t/min |ttt
] 1 I I 1
1
. P L Nt . ,
7.0 10.0 20.0 26.0

B3 (& A3 GC-MS &% A
1S A4 e 52— S A4 TR
Fig. 3 GC-MS chromatograms of A3# sample solution

1—cis-permethrin; 2—trans-permethrin.
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4Y:Q%ZXAUAé 3)
C  5x4, /A

K, X, FEBIRDSRARB A0 & i,
WA pggs C, FRIBFEMIIERE, 08
gmL; C, IREMEGRPSANUE, Hhi
b pg mLty AT A SRV DU AR ) 5 A e T A
A, , BERRRRIE-d12 WARRIEE AL 4, , TRA
PRUEVE P A A, IRA PR
d6-d12 NFRAGIETAIAR o
3 g
3.0 AR R T

FEIBEFTILRE S, N T Rets sy —4
BOMIE TR R ik, AR S % T 6 25
(USP) 2016 fi)t “Modified Lanolin” FlIRK¥H 24 HiL(EP)
2012 Jit “Wool Fat” il T [ EEL 5 5 (L mii AL BE
Bio BHEXFEBEARMERWGETT GPC BALEE, Xf
i 2 A AT A BOICRE R UACHE B Y 20 ok
JG%: GC-FID 4r#r, i 5 bR eV i (o B0
b, 40/ NS, 8 fE 63~133 mL Ik
SEVERI, SE BT LIAS 3 5850 1 Ve B AN B80T 1Y
M, R, W EBIEFEMIA RS GPC MG,
e 0~63 mL WA TRSHMR, BEZRWk4n =
(] JEC B85 e AN AR AL, 10 SR RS e A AT i o o
2, WHEFEIREER, 78 0~63 mL (AU
AECH T4

TEh, K6 PR NIRRT T GPC T
AbBE, i AL AT AT A Bl R AR B Y
Hor e 5 42 GC-MS 4347, it SIS ARER R
Mgk, B MRS, #EE 130~
400 mL HYWCEETERIN, 6 FhAc 25 HynT Lits 2
BN FEA BRI Lr i iR . Hak, R4
GPC AH5E ) EREHE MY 0~130 mL AYRE
AL TR, e 725 W 4 2 B RS e i o 5 AN
AL, e BURESRATE 2, 1H TS
FICE, £ 0~130 mL [-EBIREB 753

RO E T 63~133 mL Fl 130~400 mL Wi
SEARTRN AT DLSCHLSE B AR S 25 F BRI 6 Fhk 2y
RN B ATUE MR & SRR, DML —20 53 #T
3.2 RS E BRI Tk R A R

B XT3 B R 2 B B 0 4R TR AL B DL
W J7 2 WF 58 48 b . USP IR ER 1Y “ Modified
Lanolin” & ¥ 5 mL 0.1 g-mL ™ AURE AR E
1T GPC HirAb#, UWEEVENLZL T 100 mL &5
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TEAS o AT HEST W76 2 mL [RIREVR BE AR
WWGIEAT GPC ATALEE , AR VER AL 53 T B e
B 2 mL IV E S . AL USP, RRillA
IRVATR MR BE R R T 20 175, WRARATEGR S, I
R FR A, B i S B EE AR, AR
#5377 GPC-GC/FID J7¥k, FID &l #s R SU¥ &,
XFEBEAKGN TR EEEBREREN
0.002%, FE%EMAES &, WML, USP
FUAE E BRI S S B & AE>6%, 1R 5E
) 3 HLE BT, SRR 2.84%, 1.05%
M 1.22%, WTERGEELLT, Bisikbr.
3.3 BREARZGINE Ik b

USP Xt F2E B8 Hh A HUBEAR 245 AR H s
B PARIA KB R 1 pg-g™, SRZGERE
w A 3 ugg!ts MM, EP X EEIET
A 25 5% BA e BR BE TR AIR , PR BAFh oA HLAE AR 25 5% B
HANE>0.05 pgeg !, HABE AR AR 25 AN
8>0.5 pg-g !, BARZFREEAME> pgg s WE
) 3 HEBASRER A 1 HEEES BRI S 2 S
AR 2 IR, T2 it E
Ji S FH G 4 o ) R

X 5F USP il EP it ik rh 435l {4 FH FID
5 ECD H I #5537 22 A7 AU FILLGR e 44 5 25 5%
B2, AHIFIE SR GC-MS 15 T Y 5 2 ek )
FHNEEEIR 6 Mk AZy . MREEMPLE
BRI AT R, ey e e i
W, RS, X TRMR KM AT ng
g, prrdine sk, EE MM, Fit,
PR AT LA BAR T 6 R LB AIUI5R He 45T
JEHR A A 2 AN 75 22
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