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[ Abstract | Objective: To develop a certified reference material (CRM ) of B-sitosterol according to the
Directives for CRM General and Statistical Principle for Certification ( GB/T 15000. 3-2008 ) based on the CRM
project approved by Standardization Administration of the People’s Republic of China ( SAC). Method: g-
Sitosterol was obtained from the dried seeds of Sinapisalba by means of silica gel column chromatography and
recrystallization. The structure of B-sitosterol was confirmed by elemental analysis (EA), UV, IR, MS, NMR and
XRD. Thin layer chromatography was carried out for the identification, and after sample of B-sitosterol was divided
into 300 bottles with 10 mg per bottle, the homogeneity test, stability test, and cooperative certification were
carried out by high performance liquid chromatography with evaporative light-scattering detector ( HPLC-ELSD ).
Result: The homogeneitywas good within 95% confidence interval. The stability was good within 24 months storage
period at 0-8°C. The certified purity value was 95.41% with an expanded uncertainty of 0.30% (k =2). The
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CRM of B-sitosterol complied with the technical requirement of a series of GB/T 15000. 3 guides about CRM, and it

was checked and accepted by SAC. Conclusion: The national CRM of B-sitosterol was developed for the first time,

which can be used in the content determination, method validation, testing and quality control of related products.
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Table 1 IR attribution table of B-sitosterol

W i W/ em ! Peah 2R [195:3 B il
3393 OH i 45 = 3h m OH
2959 CH {1 45 Ik 20 s CH,4
2 868 CH {1 45 4% 3 s CH,
1 708,1 667 CC H4E3h w c=C
1465 CH i 4025 iih 4% 30 m CH,
1378 CH T 4125 il % 30 m CH,
1 055 CO #1145 % 5 m c-0

2.2.4 MS EI-MS m/z414 (M",56% ) ,399 (M -
CH,,22% ) ,396 (M - H,0,33% ),381 (M - CH, -
H,0,22% ), 273 (M - fll£%,20% ) ,255 (M - I
B -H,0,35% ) ,231 (M - fl|ff —42,20% ), 213
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(M - fl # - 42 - H,0,35% ),43 [(CH,),CH,,
100 ], 5C#k[ 12 ] 8 s — 2
2.2.5 KA (NMR) DL CDCLy i 50, il

R2 B-AHEHRELREE
Table 2 NMR data of B-sitosterol

£'H,”C,DEPT,COSY ,H MQC &% H MBC ¥ #% @ 4t
P& . P i T THE, R 2, fhEAES
SCHRL13-15 ] —5,

No. S¢ Sy

No. S¢ Sy

1 37.26 1.08,dd,J=10.4,5.2 Hz

1.86,dd,J=10.4,5.2 Hz

2 31.65 (2H) 1.85,1d,/=12.0,4. 4 Hz
3 71.78 3.50,1,/=8.0,4.4 Hz

4 42.29 (2H) 2.28,d,J=8.0 Hz

5 140.76 -

6 121. 69 5.35, brs

7 31.91 (2H) 1.54,dd,J=12.0,4.0 Hz
8 31.91 2.00,td,/=12.0,4.0 Hz

9 50. 15 0.96,d,]=12.0 Hz

10 36.51 -

11 21.09 (2H) 1.54,dd,J=7.2,3.6 Hz
12 39.79 1.16,1,/=7.2 Hz,2.00,t,/ =3.6 Hz
13 42.32 -

14 56.77 1.04,td,J=12.0,5.2 Hz

15 24.30 1.07,td,/ =10.4,5.2 Hz

1.61,td,/=10.4,5.2 Hz

16 28.24 1.29,td,J=10.4,4.0 Hz

1.86,td,J =10.4,4.0 Hz

17 56. 08 113, 1,]=4.0 Hz
18 11. 85 (3H) 0.68,s

19 19.39 (3H) 1.01,s

20 36. 14 1.35,m

21 18.78 (3H) 0.93,d,J=4.8 Hz
22 33.96 1.04,m,1.32,m

23 26. 12 (2H) 1.19,m

24 45.85 0.95,m

25 29. 18 1.71,m

26 19.81 (3H) 0.82,d,J=6.8 Hz
27 19. 05 (3H) 0.83,d,J/=6.4 Hz
28 23.08 (2H) 1.27,m

29 11.98 (3H) 0.85,t,J=7.2 Hz

2.2.6 X-GPLATH (XRD) (3% B mE 5 0 b 3R A
0.80 mm x0. 80 mm x0. 10 mm [ & AR %5 5, & X-
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36.889(3) A, V=2597(4) A’, Z =4, D =
1.084 g - em ™, Mr =423.70, F (000) =600, u
(MoKa) =0.064 mm ™', e &AW WEH TR R, =
0.088 6, wR, =0.223 4, 5% E WA 1,

HO
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Fig. 1 Structure of g-sitosterol
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0.1 mL % fi# , B il B 20 g L™" % . M 20,40,
60,80,100 wg i T W — M G ¥ 2 MR L, DL A
fit-2, 08 O (3: 1), A il fik-1E O %e- 2 TR 4 TR-H T
(4:6:3:0.2) , A M-SR MR (2: 1) R RIFF, 43
SRIT B BT, WE L 10% B4R & B IR W, T
105 °Cfin#4 28 B ol Wl €00 b o R O 3 VR A i )23 4 3
M b A S s ME — 9 3 €8 BE 50, RE {40 508 0,41,
0.54,0. 73, & UL H At 2% JiT (%) B A5, U8 B A% R b 19 46
JE B o

2.6 ESMT RESPTRERTFERRET W
) 0T R OC R — R R R AT DA W Y
Wy BT ) BERE I BK R KRR SR ILA
ARG TE 40 C R EL25 T4 24 h J5 347 E 40 Ao
Wil O B O TR R S R A R R R



5523 5 16 ] REXEAFFERE Vol. 23,No. 16
2017 48 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017
R AR R 99. 78% L, WL 2. PLEHIZER SR R4 B-AEBHAMRROTESN
ﬁ(ﬁﬁﬂ*ﬂ*ﬁj\?o Table 4 Variance analysis of homogeneity test of CRM of g-
sitosterol
100
o 80 7R SS f MS
2 6ol i i 0.144 8 1 0.013 2
R -
w40 N 0.163 3 24 0. 006 8
X
201 BA 0.308 1 35
05 150 250 350 4% S - MS
/e W G728 E AR K 8 = -
0

B2 B-AEEBHEMAESN

Fig. 2 Mogravimetric analysis diagram of g-sitosterol
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Table 3 Homogeneity test of CRM of gB-sitosterol %
s By 2 M %3 - {E HOP
1 95. 61 95.59 95.55 95.58
2 95. 63 95.35 95.33 95.44
3 95. 60 95.42 95.41 95.48
4 95. 46 95.51 95.49 95.49
5 95.36 95.35 95.59 95.43
6 95.61 95. 60 95.57 95.59
7 95.40 95.58 95.42 95.47 95.49
8 95.61 95.58 95.61 95. 60
9 95.54 95.50 95.46 95.50
10 95.61 95.59 95.62 95.61
11 95.53 95.55 95.55 95.54
12 95.40 95.40 95.57 95.46

R4 AU, LL o, () =11 v, (HN) =
244 F FAHF, Fy s (11,24) =2.22, HF F =
MS, /MS, =1.94 < F, . (11,24) LW £ 95% B A5
X TH]ZAE a8 5] P B A

0.013 2 -0. 006 8
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u, =s,, = /0.002 133 3 =0.05,
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HS bR o o RS E M BT B e, 5T 0 ~ 8 C
A RCE 24 DA WM E RS, 45 T 0,1,2,
3,6,9,12,18,24 > HEFTEL 3 ANFES 4RI 2.3 T
TS S5, B O A i SRR RE 2 Wk, UG T AR — 1k
BRI, 45 RWEKS,

#5 BAMBRARRAERTERS

=0. 002 133 3, Jfi 6] 5 1 I 22

Table 5 Stability test of CRM of B-sitosterol %
WA FEE F il 2 B i 3 SERIE b 22
0 95.51 95.69 95.40 95.53 0.15
1 95.62 95.51 95.76 95.63 0.12
2 95.63 95. 65 95. 66 95.65 0.02
3 95.42 95.45 95.37 95.41 0. 04
6 95.88 95.52 95.56 95.65 0.20
9 95.47 95.52 95.30 95.43 0.12
12 95.47 95.50 95.38 95.45 0. 06
18 95.32 95.63 95.76 95.57 0.23
24 95.56 95.40 95.70 95.56 0.15

MR O 10 S PO R A

M5 B A, BN AT 11 148 AE DU i
Vi) P08 A o () 1 28 Ak 77 B I ) T o BRI . AR
PRAERE S TAE S0 AR DL B R R 255
BEAY, R o K50 0 FORG: 6 Xo) R PR A 8 AR AT 1Y 8K
AT 538

PN AR O A
PIMNCAED b
=-0.001 4

X, RER AR, Y, Sk gk B/ %

Sy A R W B ] S R/ T A 00 R, Ay A T 4 4
.03 .

LR b, =



5523 555 16 FELEATFZERE Vol.23,No. 16
2017 4£ 8 A Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2017
R ®6 BAYBmHAFRBEMBFELEEIENTESNR

K'Y =95.54% , X =8.33, @ b, = ¥ -
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Table 7 Eight laboratories certification data

Table 6 Variance analysis of linear regression

2 5k SS f MS F P
EE40F  0.001 144 1 0.001 144 0.115514 0.743 9
5% 2% 0.069 345 7 0. 009 906

ey 0. 070 489 8

F=0.115 5, /NF I Z0Hris A6 Foops (1,7) =
5.59 WILAE % bR HERE S 7E 0 ~ 8 C YA T 1E
24 S H AR ER o

T e VEAS 0 A RS E MR B0 € B s wy, =5,y X £ =
0.10% ,FaEVER S R ], B-47 (e 7E 0 ~8 C Y4
PF T RAT 2 4RI E o
2.9 GEEMNT A EARMERES TSN R
ZA S UM (E, AR ARG [ Kl W AT
HAawmn 8 ZELWmEMATEM . BEVLHI 16
o, B S AR 2, 4R IR 2.3 W@ GE SR
E I E 3 Y, N 0 i ARUE — k2 4T R
Wk,

P 17 2K 3 4 5 6 X S E i i 22 RSD
1 95.70 95.51 95.39 95.54 95.12 95.62 95.48 0.21 0.21
2 96. 12 96. 65 95.12 95.12 96. 44 96. 08 95.76 0.55 0.58
3 95. 08 95.02 95.07 95.08 95. 04 95.03 95.05 0.03 0.03
4 95.36 95.92 95. 68 95.52 95.82 96. 47 95. 80 0.39 0. 40
5 95.51 95. 69 95.40 95.62 95.51 95.76 95.58 0.13 0.14
6 95. 04 95.07 95.21 95.02 95.11 95.10 95.09 0.07 0.07
7 95.31 95.10 95.11 95.18 95.23 95. 06 95.17 0.09 0.10
8 95.33 95.29 95.02 95.42 95.73 95.16 95.33 0.24 0.25

AR 25 K250 3 19 0 H , o i A T A6 79 280
4% /NI P HE 51, SR A% 337 A7 7 ( Grubb’s ) A6 36 vk
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EEH N x=95.41% ,

2.10 SEE IO B E LV E  H AR EAE AL
- 04 .

®8 SRIBWEEFEBEFEAESW

Table 8 Analysis of variance of 8 laboratories certification data

=3t SS f MS

2 (7] 3.5837 7 0.512 0
HN 2.9385 40 0.073 46
sl 6.5222 47

TSI R B R S R AR O G ROR
BEA . X3 8 MR 2 AT AL s (1) (P2 ME
FRUEIR 22 ) ]9 0.29% s, ( 52 3 %5 P9 T8 4 M 4%
M 26) 5 0. 27 % s, (S5 560 2 ] 73 BUPE AR G 22 ) b
0.27% ,u (%) (&P 3 {8 A 8 & & {H)
H0.10% .
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