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Preparation of Reference Material of Cholesterol in
Methanol

FEER AL LI . FEWTER
XU Sisi,ZHANG Sen,ZHENG Peng.GUO Bo, LI Fengli. HE Yunxin

UUARB T EFAPF TR IR TR 250014)
(Shandong Institute of Metrology, Jinan,Shandong,250014,China)

FEZE LB B9 IBF 50 T R I [ v Wm0 BT R o o O vk . (7 3R X ) i o - 2 0 vk S T M 80 st 2 s M 900
BRI P PGt ) A P T e O [0 Tt VR oA 40 SO SR YR 1 (L A 6 (L 328 ) VBOAH €8 93 2 X A9 o 640 s o 40 B S A7
Yyog v e vER I A AL I . (88 SRYATHI Y TP s o JIE ] 7 v b o Bt B A AR I i X A3 kL 4 i A T
LCH 60 CHMT 7dWEBREEGH 16 DN H WK IIR M R, (48 TFH 0 H B IR @ RS A
W TR AT A 2 SR v TR A0 R AR UEMEL A 200 pg/mL(U,g =2% , & =2, 0] F T30 4430 2 00 % ofie | )+
I e B AR R B4 AT D7 B A R4

KEEREER ARG E HE RHEY R

FE4%ES.0656.3,069 XEkARIZAD . A XEHS1002-7378(2018)02-0161-05

Abstract :[Objective] The preparation method of reference material of cholesterol in methanol
was studied. [ Methods] Using method of gravimetric-volumetric and materials of purity
standard material of cholesterol and methanol, the reference material of cholesterol in meth-
anol was prepared. The preparation concentration was used as the reference value. The con-
tent of cholesterol in methanol and the homogeneity and stability of the content of the refer-
ence material was determined by Liquid chromatography. [Results]Results showed that the
concentration of cholesterol of the reference material exhibited good uniformity, and showed
good stability after storage at 4°C and 60°C for 7 d, respectively, also had good long term
stability in 16 months. [Conclusion] The cholesterol solution in methanol prepared in the
study met the requirements of the national secondary certified reference material with the
reference value of 200 pg/mL (U, = 2% ,k=2). It could be used for calibration of instru-
ment, quality control of measurement, and confirmation and evaluation of analysis method.
Key words: cholesterol, liquid chromatography, preparation, reference material
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Ve P 0 2 5 3 A OR3GO I 4% L 28 A e e
T8 FIROAH €3 - Bk I vk L 3 FH VRO €31 5%
GRS 35 %o JIEL 1] e s o A0y O O AT 24 20 1 L R E TR AR
I MR H A I A SCHR AL D . [RBERYIN R IA BT
AR AR G B AR BEAE ", B T WA € 33 5 M A ) ik
Xt R v L [T 3 s o ) TS R AT AT AR . LR R
B 5§ 180 B X i o R Ak o A Y e I [
BOARMER . I 32 HTROAH @Sk 2047 2 20 e AR
S AU RS S PR A 56 R (B R 6 W) T P e P iR
V6 P 5 8 s Y 0 L B E(EL O 200 pg/mL (U =
2% 5 k=20 T I AR ASCE RSV 0 A 5 A 4 o
K43 W7 A P

1 #HE57FE

1.1 ##
1.1.1 #&A

JOEL T e < R P o SO B AL T 9 B B A BR 2
A Y A AR B Al R bR E ) T, 4 5 o GBW
(E)060063, 40 B Fr i {5 M 99. 99 % » A1 X7 ' A
EFER0.01% (R =2),

FH 52 SR ) 7l 1 11 6% Merck TG 7K B39
1.1.2 B

A 835 - 5 O A . GCMS-QP 2010 Ul-
tra; (3% FE (Rtx-5MS, 30 m X 0. 25 mm 1D X 0. 25
pm) s AR 8354 . LC-20AT 2, SPD-20 A £ 46 il
s IR AL (C18 3k A s KOF . ML F K F (AE200,
METTLER TOLEDO) ; H, T K (CPA225D, Sar-
torius) ;s K W H K : YCC-1, T R H ; 28 G RUE
F:DYM3, KESLR R A f:1 000 mL, A &
B — bR UE R BE . 0. 65~1. 95 g/cm’, Wi VLA 1k
L),

1.2 FHi&
1.2.1 FBEMNKF *

TR 25 1 AR TR 280°C L 40t L 100 ¢ 1,
R E 1.0 mL/min, 2SN He; B)IF FHE TR 7F
35°CA-FF 4 min, 285 LA 5°C/min # R T+ & 100°C,
FELL 10°C /min TFE 280°C, MIRLE R0 1 FioR .

< L5S{T10

X10
S

W

Strength (
(=1

o
<}

25 50 7.5 10.0 12.515.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5
5} [B] Time (min)
1 B SR 0 5 - T R 2 £ 33 4]
Fig.1 Chromatogram of methanol measured using gas
chromatography-mass spectrometry

1.2.2 ReBE BN 7 %

o) e R T RN R AR I8 I Sk
PR S AH R 10096 FFEE 30K 1. 0 mL/min, A I
£ 207 nm, Ml 40°C,
1.2.3 #%

T3 Z — K HERf R EL 0. 200 60 g B
o] Bl 32 A 9 A o FH 5 A R BRVA R O 2 A R
1000 mLZF &b, IR A0, e il B, 2 6 R H
R EAE 20°C BYHE LK ¥ o, DRI 25 5 R P O
IR R HE

¥ T IR I T 0 VB A 0 SR O S 3 0 B B A
IR L SE e VKA BT 4°C bR E L SR 5 18
AR 3 mL AR HEVE W 245 5 mL fE %
R TR O 2 SO AT B T 4R i IR B R N
(20 5)°C, BB E R (40100 %, BLHl 1 000
m L FR o VA TR G 2 HY e I R A v ) I
200 Jff . IR ED) BT V2 AR A
1.2.4 BHBETHELE

Ry VA TR 0 3 i 2% T A o W B ) R E
Xof B ) B4 B o B R AT T e AR R . o
r I [ VS Y o 0 5 43 ) B AL Al EORE S AR
4°C (60°C I A7 7 do Horpr 4°C 3 28 5 7E UK AR b S8R
60°Cil it B EMEAE e B, EX 7 d N, AT BIAESS
0,1,2,3,4,5,6,7 RHCEK P FES, T8 8
KRG

JFH VA €0, 3% A8 28 A/ 00 25 % T 41l BB P 5 A
HEATIN A, A 3 vk, AT, SR AR o TR
sl e O A IR A N P A — B R, A5 R R
] EEE 114) ¢ (L i - 0 1 Bl T o) 1 P R v R ] e
VA VRO T 00 S AR A A v 48 5 D0 3 45 B D W BE A
1.2.5 k@

T VEA A o A T RS E M AR U AE T ] 2 2
S I 6T B 1 B SO R AT e R D S A 45 R S A7 R T
BA Btk o6 ) 208 A 1 ) o 7R R — U R I A g
w3z FH RORE 0 T 3 0 3 A5 R o v L R Y L O
P A S i — B I R A R 2 R
HIRWR YR AR TSR R 2 . AR — R bR
Wy BB AR R 9 SR GBI ] g FE R e L A R
FRUEY G, 56T 50 % 5 B i R, 54T 16 S H iR

FEF 035 04 1 AL, R FDBTBC 1 7Y 200 pg/mL Y
FH TSt O [ st 2 Vs 1 400 T A g s 1 405 0 5 1 R
R AT A
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1.2.6 ALK R #HZEHE

A BRAEY) TR TG B AE AR . bR UED
J5 A e A A T e A A A I B s o
o R R A R O SRR FE S TR (20£2) °C Y T i
P R - RO I A A A T
{14 24 8 (R P b 1 900 B RAE 45 b 45 S 19 4 B A (s of
5 99. 7% . Uu=0.1%Ck =2)), H4b, fdi 12
R 7 A 4 1 BABR 2 B WA L MR A 2 LR K I
T 2 — R SRR iz AR Y .
mX P XxX10°°
VA
FAC ) 4y Y v O RS 5 YR Y A G 1 o o 6 X
(1, Hodr, C Sy W b JIE [0 5 3 0 s o 400 I8 149
WEAR > g/ m s e Ay IE [ 2 4400 5 o 900 I 149 K 2 I
ity VORI A AR, mL; POk JIE R B 4l
JERRER R S, %0, i X (D TS AT A5 L

C= @)

Fi%y P Tt v JOEL [ Pt VA 1 00 S AR ML C S 200. 0
pg/ml,
PR UEY) B0 & BUbR T B 2 B e, A4S H o (B A

TSI AR AH E FE w, (C ) hrfEY) T A 2 5145
AR RE BE w,, FUARHE) T 0 R R 51 A S 1
FERE w,, W2y, Hor, f =) Ay 5 e i O R 5
AR E B w (CORTFREARX WA 3) ;5 5]
A AN B DL 2R (4D s FaE MRS A IS0 08 B w,
g (X5 Flug (3R 6)F RS

u, = Jul (O +ujy +u’ (2)
u.(C) u.(m) u, (P)y°*
() =) )
u (V) ?
{V }, (3)
Upy = Spp — S ’ (4)
n
Ui :S(ﬁlﬁ) ¢ Tk s (5)
u,\m:s(ﬂlm) * Xk o (6)
1.2.7 IiE

AR UE D) ) 56 S 32 R T R 2
FE B B ) A HY O ep I A R AR HE W T (GRS
GBW (E) 130405, #r #f {6 24 200 pg/mL, U, =
2.0% b =2) XFIZ bR UEY) BORE S EAT 0 IE . AR 06
i A32 F GBW (E) 130405 A v 9y J50 6 5 il (%) b 7
VIR A TR

2 ERE5SMH

2.1 HEHEMBREERRE

mE 1R FEKFE «=0.05.H F, HUH
FAH F,(0.05,14,30) =2. 04, 4% FE 5 H [ B Y
VA B 1 5 1 06 v B el B G R ) 200 pg/mL HEE
JDEL T P A T ) T A A A A S R T R, iR
1RG5 R, Gt it F/ANT Fo. B LA DUA
VT T 61 5 1) o 1 0 I T ST 1

i % 2 FEL 2 ], 0 [ mEv e o ARk
PRI, AF 6 18 PR v J0EL T I 5 9 A ) B AE 4°C
60°CIH A7 7 d WHARMERMEEREN. fE 2]
G, PR b IR G R ) VR R A S S AR A, Y I L AE
16 /> H 1Y s ] A H AR AE (RS A E 1Y

®1 FETHEEAEABRTAEANVREIERESE R (ng/

mL)
Table 1 Homogeneity test result of cholesterol in methanol
(ng/mL)
w1 Avemge
1 201.2 199.7 200. 6 200.5
2 200. 5 200. 2 199.1 199. 9
3 200. 8 200. 4 200.0 200. 4
4 199.1 200. 1 200. 3 199.9
5 199. 6 200.0 200.5 200.0
6 200. 4 200.0 200. 4 200. 3
7 199.7 199. 4 198.5 199. 2
8 200. 1 199.9 201.8 200. 4
9 199. 6 199.7 200.0 199.7
10 200. 6 200.5 200.9 200. 7
11 201.1 200. 6 199. 4 200. 4
12 200.9 200. 5 201.4 200. 9
13 200. 2 21.9 200. 7 201.0
14 200.0 199.9 199. 6 199. 8
15 200. 3 200. 3 200. 2 200. 3
Statistical result: m = 15,7 = 3.,v; = 1l4,v, = 30,Q; =

9.4698,Q, = 10.5733,F = 1.92,F,(0.05,14,30) = 2.04,
F < F, (0.05,14,30) ,uniformity test passed.
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Table 2 Satistical results of stability test of cholesterol in methanol

4518
Conclusion

it H geitah
Category Statistical results
SR A _ — AL s =
Short term 1C B1=0.0488, Bo=199.94, s =0. 2116,

stability test

Long term
stability test

\(ﬂ 1 )=0.0327, 10.95,6 — 2. 4571‘0.95,(,..\' ( ‘8 1 )=0.08

B1=-—0.05119, B,=200.07, s =0. 2578,
s(B1)=0.0398, t0.95.6=2.45, t 0.95,6. s(B1)= 0.09745

\(ﬁ1):0 065, t9.95.10 = 2. 2371()AA)541<)..\‘(ﬂ1):O. 145

| B1 | <<to.95.m—2 * s(B1)
Qualified

‘ /31 ‘< 10.95,n—2 -V(ﬁl)
Qualified

'S<ﬂ1)

N

‘ B ‘< 10.95,n
Qualified

TE: prRRRER, Bo RN IR . s 208 ELARAR MG 22 5 s(B1) Fom BRI E Z

Note: 1 indicates slope, 8o indicates intercept,s indicates straight line standard deviation, s(81) indicates uncertain slope

204 | (a)4C

202

200 W
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196 1 1 I I
0 2 4 6 8

fit il Time (d)

204
(b)60°C

202
200 M

198 |

1K fEConcentration (ug/mL)

196 L

fif [AI Time (d)

Kl 2 A e A R K

Fig. 2 Short-term stability changes

2.2 EERRWIE

RAE 1.2.6 AT EITHETH v FT 0.75
mg/ L, S o JH [0 R bR UE WO Y MR RE R
200. 0 pg/mL, B &N T £ =2, HY B R E
U,=2X u /C=2X0.75/100=~2%, W5 3, X #F
il B4 o R AT 56 E , N £ 3 TR UL RT3 R 4
T A i B 00 R BE 5 0 25 45 T 0. 08 %6 . /N T HOR
1 28 BE L B TE A%

K3 BGHRBEFABEERYRTIHEE

Table 3 Combined standard uncertainty and extended uncer-

tainty
AW % JE Uncertainty HU{H Value
u.(C) 0.13 pg/mL
wpp 0.33 pg/mL
Us 0.67 ]Lg/mL
u. 1. 14 ]ig/ml‘
U 2%
< 2007 5 1 Detector A 207 nm
£1501 N
<
£,100
5 50
bt
2 J\
0
# 50 . . . . .

0.0 2.5 5.0 7.5 10.0 12.5 15.0
Time (min)

P 3 R e 3
Fig. 3 Measurement chromatograms of samples pre-

pared in the study

~ 2001 2

> e 1 Detector A 207 nm

E 150+ -

=

% 1004

5

= 504

2 . j\

% 0

=250 T T . : T )
0.0 2.5 5.0 7.5 10.0 12.5 15.0

Time (min)

K4 AR dEY B GBW(E) 130405 4 (i3 [
Fig. 4 Measurement chromatograms of state certified

reference material reference material (GBW(E)130405)
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AW FE A AR B -2 B vk ) 4 T T o I [
VR VRAR HEY I . AR A4 AR v ) B B AT AR 4 B4 3L 18]
A A TE AC R 60°C Z PRI A — ), B (B AR
SE R W 26 F R AR E MR AT SRS 7 16 A
N HR RS ARG A AR E P . I A
P v O ] e {&h{ﬁ%ﬁ B AR EE Y 200 mg/
LU =2%, k=2,
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