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Research and Development of Certified Reference Material of Pedunculoside
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[ Abstract | Objective; To develop a certified reference material (CRM ) of pedunculoside 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:
Pedunculoside samples were obtained by means of macroporous resin enrichment, high speed counter-current
chromatography, and recrystalization from the dried bark of Ilex rotunda, and their structures were confirmed by
element analysis, UV, IR, HR-MS, NMR, and XRD. In addition, thin layer chromatography was carried out for
identification, and high performance liquid chromatography ultraviolet detection and analysis technology was
established. The pedunculoside samples divided into 600 bottles with 5 mg per bottle for homogeneity test, stability
test, and cooperative certification by 8 laboratories. Result: The homogeneity of pedunculoside samples was
excellent in 95% confidence interval, with good stability within 24 months at 0-8 “C. The certified purity value of
the pedunculoside samples was 99. 60% with an expanded uncertainty of 0. 10% (k =2.00). They were approved
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by the National Standardization Management Committee, and consistent with the technical requirements of the
national standard samples. Conclusion: National certified reference materials for pedunculoside were successfully
studied and developed for the first time, and their purity was higher than that of samples purchased from markets,

so this method can be used in the content determination, testing method validation, as well as testing and quality

control of pedunculoside products.
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Table 1 IR date of pedunculoside 673,392 3 (i {H 673,392 8) . 5 K K& 754 10 4

W g U/ em ! yEs S Tt C H, 0,558 .
. S o 225 NMR L C.D,N %7 AL K T H-NMER,
2o LT ) o “C-NMR,DEPT,'H-'H COSY,HMQC , HMBC %t#z, 5
o o R (R T LA 2, 5 3R (2, 15-16 T HUR— .
Lo N . 22,6 X-Bi AT ST (XRD) B % 0 R 3 1
1074, 1047 . 0 0.24 mm x0.17 mm x 0.15 mmJG {5 &4, 22 XRD i
650 S OH--0 SENR LR AR R R A R R P2,2,2,, i S

$k a=13.046(3), b =21.038(4), ¢ =28.413(6) A,

R2 RELBEFHGHEAREE (400 MHz, C;D;N)
Table 2 NMR data of pedunculoside (400 MHz, C;DyN)

o7 H d¢ Sy '"H-'"H COSY HMQC(C—H) HMBC(C—H)
1 38.6 1.87, m, 2.07, m 1.92,2.07,1.87, 1.92 1.87, 2.07 1.06
2 28.6 1.92, (2H), m 1.87,2.07, 4.22 1.92 -
3 74.5 4.22,d, J=6 Hz 1.92 4.22 1.09, 3.73, 4.19
4 43.8 - - - 1.09, 4.19, 4.22
5 49.6 1.55, m 1.42, 1.65 1.55 1.06,1.09, 4.22
6 19.7 1.42, m 1.46,1.55,1.65, 1.72 1.42, 1.65 -
1.65, m 1.42,1.46, 1.55, 1.72
7 34.2 1.46, m 1.42,1.65,1.72 1.46, 1.72 1.26
1.72, 1, J=11.2, 2.8 Hz 1.42, 1.46, 1.65
8 41.5 - - - 1.26,1.67,1.94
9 48.8 1.94, m 2.09 1.94 1.06, 1.26
10 38. 1 - - - 1.06, 1.94
11 25.0 2.09, (2H), m 1.94,5.59 2.09 -
12 129. 4 5.59, s 2.09 5.59 2.96
13 140. 2 - - - 1.67,2.96
14 43.0 - - - 1.67,2.96, 5.59
15 30.2 1.24, m 2.02,2.50, 3.10 1.24,2.50 1.67
2.50, td, J=13.2, 3.2 Hz 1.24,2.02, 3.10
16 27.0 2.02, m 1.24,2.50, 3. 10 2.02, 3.10 2.96
3.10, td, J=13.2, 3.2 Hz 1.24,2.02, 2.50
17 49.6 - - - 1.09, 2.96
18 55.4 2.96, s - 2.96 1.42,5.17
19 73.6 - - - 1.42,2.96, 5.17
20 43.0 1.38, m 1.08, 2.02 1.38 1.08, 1.42
21 27.6 2.02, (2H), m 1.09, 1.38 2.02 1.08
22 39.8 1.09, m, 1.59, m 1.59,2.02, 1.09 1.09, 1.59 -
23 69.0 3.73,d, J=10 Hz 4.19 3.72, 4.19 1.09
4.19,d, J=10 Hz 3.73
24 14.0 1.09, s - 1.09 -
25 17.0 1.06, s - 1.06 -
26 18.4 1.26, s - 1.26 -
27 25.5 1.67, s - 1.67 -
28 177.9 - - - 2.96, 6.34
29 27.9 1.42, s - 1.42 -

.67 -
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(A d¢ Sy "H-'H COSY HMQC(C—H) HMBC(C—H)
30 17.6 1.08, d, J=5.6 Hz 1.38 1.08 -
1’ 96. 8 6.34,d, J=7.6 Hz 4.26 6.34 4.26
2 75.0 4.26,t, J=8.4 Hz 4.34, 6.34 4.26 4.34
3’ 79.9 4.34, 1, J=8.8 Hz 4.26, 4.40 4.34 4.26
4’ 72.2 4.40, t, J=8.6 Hz 4.08, 4.34 4.40 4.34
5’ 80.2 4.08, m 4.40, 4.45, 4.50 4.08 -
6' 63.3 4.45, m, 4.50, m 4.08, 4.50, 4.08, 4.45 4,45, 4.50 -
19-OH - 5.17, s - -

V=7798.28(3) A, Z=8, Dc=1.109 g-cm*,
Mr=650.82, F(000) =2 832, x =0.080 mm ', %
KRB F A R=0.076 5, wR =0.173 6, 2 1
A I T 48 25 A IR RN S SN TR ER AL A, 5 AN TG ER
L A/B e, B/C X F1 D/E W&, — 4 d
MR FREIC R & A 2 M REAE T4, # il S

S RS A ARG A R WL 1,
29 =30
24 23 OH
B1 KEZEHFHNLEH
Fig.1 Structure of pedunculoside
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Table 3 Homogeneity test of CRM of pedunculoside %
= TRy 552 53 EHE B E

—_

99. 56 99. 69 99. 64 99. 63

2 99.58 99. 66 99. 62 99. 62
3 99.61 99. 54 99.51 99.55
4 99. 54 99. 67 99. 57 99.59
5 99. 69 99. 57 99. 67 99. 64
6 99. 64 99. 55 99. 59 99.59
7 99.50 99.63 99. 64 99.59
8 99.58 99. 67 99. 66 99. 64 99. 60
9 99.55 99. 65 99. 57 99. 59
10 99. 50 99. 54 99. 59 99. 54
11 99. 61 99. 55 99. 50 99.55
12 99.51 99. 62 99. 50 99. 54
13 99. 57 99. 59 99. 68 99. 61
14 99. 60 99.63 99. 54 99.59
15 99. 66 99. 61 99. 65 99. 64

x4 KELSEERYAEREBNAESH
Table 4 Variance analysis of homogeneity test of CRM

of pedunculoside

AR 2R SS K i B MS
il 0.051 51 14 0.003 679
/i 0.092 80 30 0.003 093
SR 0.144 3 44

ME 4T, Lo, (BIHTE) =14 & v, (B2
) =30 & F FLE K15 F, (14, 30) =2.037,
F F = MS,/MS, =1.189 < F, (14, 30) , L0 /£
95% B AR X [H], K AE AT AR AERE S 8 50 Pk R 4T
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2.7 FEVERTG AR AEARE S RO RRE TR R OR 4 ik
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Table 5 Stability test of CRM of pedunculoside %
WE/A RS L RER 2 FER3 ARkl o Y Al 22
0 99.63 99.59 99.61 99.61 0.02
1 99.62  99.59  99.62 99.61 0.03
2 99.64 99.73  99.69 99. 69 0. 05
3 99.62  99.62  99.63 99. 62 0.04
6 99.52  99.57  99.59 99. 56 0.04
9 99.53  99.54  99.52 99.53 0.01
12 99.62  99.59  99.63 99.61 0.02
18 99.62 99.63  99.58 99. 61 0.03
24 99.64  99.64  99.63 99. 64 0.01

T AR H B R

FES A BRI A B 08 AR D SE IR Y
A I s [ g 722 A T Ytk 9 1 AR AR () AR B
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Y -0 550
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SR

by = V- b,X = 99.61%

LA E A A v fi 22 A il AR
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i B2 R R

o(b) = 5 _0.046 105
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Lo, 95n-2 Xs(bl) =0.005% ,HURPRIEN BEMR, AN
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Table 6 Variance analysis of linear regression

SR P AWE 77 F P
545847 0.000 012 1 0.000 012 0.005 032 0.945 4
5k 2% 0.016 188 7 0.002 313
Bt 0.016 2 8

X LM [T VA R AT J7 22 53 B, AR 6 Bdis vl LU
B, 7800 22 B ] Py (24 AN F) HZmH J7 B HLE B
WP, 2 WA W 25 4 B A3 8] F = 0.005
032, /NTJ5 2 43 B it S B Fy o510 =5-59. T LA
UM E ZRHEREMTE 0 ~8 CRIKMT, 7 24
MANERRER

o T K 5 1Y A8 8 MO B E BE ST wy,, =
s(b,) xt=0.001 966% x 24 =0.05% , 3 K A5 4
T HTE O ~8 C AT ORAF M AEIERE o
2.8 GEMHAMMT HMARMERE S TAES Y f
SE R ZA T % PME A, PP E K B
FIATT H AR 8 FLmE g7 &, BEHLAh
PO16 JHRE ah , BESSE R AR 2 0L TR IR 2.3 T (8
WA, R I 3 Uk, I FH 0 T BRI — fh ik i
TR, 45iRWET,
x7T SHREIWE6RHB|ILAE
Table 7 Eight laboratories certification data collection %
SEE 1 2 3 4 5 6 XA bR 2

1 99.51 99.51 99.51 99.52 99.53 99.52 99.52 0.01

2 99.57 99.60 99.68 99.65 99.60 99.61 99.62 0. 04
3 99.40 99.46 99.66 99.55 99.21 99.63 99.49 0.17
4 99.66 99.53 99.57 99.66 99.68 99.70 99.63 0.07
5 99.65 99.67 99.63 99.66 99.64 99.66 99.65 0.01
6 99.66 99.56 99.55 99.69 99.67 99.62 99.63 0. 06
7 99.65 99.60 99.70 99.62 99.59 99.62 99.63 0. 04
8 99.66 99.63 99.67 99.65 99.64 99.65 99.65 0.01

Xt T v A GG I AL B RN R /N IR HE
B, SR RS 3 AR 0 ( Grubb’s ) K B8 ik 47 K 980, R
S (R, 0 25 R R IR A A, A B A5 o
FESD TAE S s et 3 5 i Bk . SR I ik
R0 2% 22 5% 36 2 B Al 1) I A, B G S
SR 5 P S 7 AT Hr ( Grubb’s ) kX 4 58 52 96 2 19 °F
PMEFEAT RS0 R HR A — 20 E B2 AT 5 (AR
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Table 8 Analysis of variance of certification data

AW SS A MS
I 11 0.169 8 7 0. 024 26
HN 0.197 7 40 0. 004 943
Js¥ll 0.367 5 47
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