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Waters Atlantis T3 C,, {4 3% £+ (250 X 4.6 mm, 5
pm) s P BAH : 0.2 % BEFR 7K s Kl 1< 213 nm s PEFE &
10 ;s F# : 1 mLomin™; FE9 : 20°C 0.2% B R /K 1%
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R4 EBHELBRER

%5 #HAEE (g) # & L4 # (mg) % (mg) M43 %2 (mg) = (%) RSD(%)
1 0.5002 8.5534 8.5000 16.5894 94.54
2 0.5007 8.5688 8.5000 16.8914 97.91
3 0.5006 8.5671 8.5000 16.8763 97.75
BT 1.39
4 0.5005 8.5603 8.5000 16.7841 96.75
5 0.5005 8.5603 8.5000 16.7792 96.69
6 0.5003 8.5551 8.5000 16.6500 95.23
£S5 ZLEGEVEER x6 EEMMLMEXR
o £ (%) AR5 = )3 5 A2 R KMTLE
YPA8J0002 2.18 ZELHR, 27643X+14541 09993  50.6-506 pg-ml’
YPASL0004 1.77 A% Rg,  3.313X+108.72 09994  202.6-2026 pg-mL"
YPASL0002 1.27 AR LHFRe  2.6924X-15771 09990 32.1-321 pg-mL
YPASKO0001 2.50 AL Rb,  1.9125X+80.344  0.9992 210.3-2103 pg-mL™"
YPASL0006 1.13 AKZHFRg, 41213X+2.5854 09990  6.86-68.6 pg-mL’
YPA9D0001 1.49 AR LHFRD 2.6713X+2628 09992 50.4-504 pg-mL™
YPAYE0003 1.61
YPA8J0003 1.50 219 SERE
YPA9L0001 1.03 =Bk S =25, 342,137 T T Jy v ol £ 1t
i LD L T R, IR I 2.1.27 I R RV R, AR U R
YPB0G0002 1.31 S (H5).
20200401 2.15 20 LS TR
YPASL0005 1.22
2422702 0.83 221 &gt
180901 o ZORBAX Eclipse C, & 3% 1 (250 mmx4.6 mm, 5
180450431 0.82 pm) s S : LG (A)-7K (B) s &l % 45 203 nm ; i
A =120 % 0.97 10 pL; i : 1 mLemin™ s B9 : 25°C. i shAHTE I
60K 120 B £:0-30 min, 209% A; 30-40 min, 20% ~349% A ; 40~
=80k 0.2 46 min, 34% A ;46-53 min,34%-39%A. L5 2,
AZL120% 0.79
%=L 60k 0.78 222 XSGR
£ 2120 % 0.67 W =-LRBH R, ASETH Rg Re.Rb,.Rg, . Rd X}
224605k 1.98 R RS PR, Al T, R
A=6120% 4.25 £ 439 M 0.253.1.013,0.161,1.051,0.034,0.252 mg-
A= 5(F %) el mL R A X B AR
A= O o7 223 AR RIERE A
H=L(H %) 1.58 e " e
Az (24 0 W=k LM RS 1.0 g WERE, &

Ex,ﬁ;Aﬂ%i’ﬂE)é’q 0.5 g it ® T 50 mLAEIEHEN . fn
S =R R BRER B AR P 45 min, 0%,
ﬁﬁ(ﬂiéi FEFHAE KRN L U8R 1 F L $557,0.45 wm
TALUBRE 08 BRI . AT 6 0%, 43 B HERE T
A, R TR R (R 4) , S5 R
B, =& ZINRE FSCRTE 92%~105% Z 18], 454 7 1
SEUSUEER % B RAF TR

HLIEMEIE I RS %A B 25 ml, FR 0 B, J S
45 min, B, FEFRE B, I B Bk R IR i
FE57,0.45 pm LIRS 08  BUEEE , BAS .
224 KMHFERER

B 6 R 00 R T A T A R
(ﬁu_éﬂzﬁ%,%Hﬂﬁiﬂi/\mﬁﬁfﬂﬁfﬁ PEVS W . H%
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BU“2.2.47 TR MR BE AR EE VR A 6 BRI, DA
ANZ A Rb, TN NAR 20 5T 6 i i AT
WIEH T (f,) , 45 B RSD<5% , 22 5/INF 8) .
2.2.10 AAXAIE R T A IS E
2.2.10.1 A RFE C18 &AM 2 44 & PR E

BL“2.2.27 700 IR A 6 BRI, 76 TR — & 4K
TR S L, 43 R FH 3R [F]— T RS R 5 3%
FESEATARIN , SR 55D Rb A R 2 R B FL A 4 b i o3
() £, , 25 AN A TE [ F- RSD 7E 0.07 % —1.74% , £, 15 fifi J1]
AN [A) CE AE oF f FHME R 4 (29) .
22.10.2 AR EALE M E 6 i R M E

BL“2.2.27 100 AR A 6 BRI, A3 FEAS TR T
12 ROBAR L A b, SR AR [R]85 A 1 A 7 Al 43
ST LA Rb A R 2 B o3 i) FLAh 4 B s 53 09 £, 2548
RS IE P RSD 7E 0.20% —1.14% , £, 72l A [A) {3 2%
Aef it A R A (2 10) 6
2211 fFnlsy €8k 2 s

05 08 1) 2 8 — M P SR FH £ B Bt (] 22 B8 AH Xof
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xT EHMEIRER
: - ‘ . . e o EES S RSD
PR BHF () e €4 eF (mg) N ST B 5 69 % (mg) % A7 % 2 (mg)
(%) (%)
0.5011 2.6859 0.9880 3.7286 105.54
0.4992 2.6757 0.9880 3.6870 102.35
0.5013 2.6870 0.9880 3.7286 105.43
Z L 2R, 1.997
0.4990 2.6746 0.9880 3.6875 102.52
0.4990 2.6746 0.9880 3.6698 100.73
0.5013 2.6870 0.9880 3.7286 105.43
0.5011 12.1667 15.2608 28.4641 106.80
0.4992 12.1206 15.2608 28.5035 107.35
0.5013 12.1716 15.2608 28.6306 107.85
AB23F Rg, 0.494
0.4990 12.1157 15.2608 28.4640 107.13
0.4990 12.1157 15.2608 28.3352 106.28
0.5013 12.1716 15.2608 28.5324 107.21
0.5011 1.6737 2.0500 3.7763 102.57
0.4992 1.6673 2.0500 3.7337 100.80
0.5013 1.6743 2.0500 3.8098 104.17
AK 23 Re 1.967
0.4990 1.6667 2.0500 3.7466 101.46
0.4990 1.6667 2.0500 3.7363 100.96
0.5013 1.6743 2.0500 3.8447 105.87
0.5011 13.6500 15.5820 29.7334 103.22
0.4992 13.5982 15.5820 29.7885 103.90
0.5013 13.6554 15.5820 30.0090 104.95
AFB 23 Rb, 0914
0.4990 13.5928 15.5820 29.8308 104.21
0.4990 13.5928 15.5820 29.5912 102.67
0.5013 13.6554 15.5820 29.6283 102.51
0.5011 0.3157 0.6000 0.9110 99.21
0.4992 0.3145 0.6000 0.9188 100.73
) 0.5013 0.3158 0.6000 0.9360 103.37
AKZH Re, 1.757
: 0.4990 0.3144 0.6000 0.9267 102.06
0.4990 0.3144 0.6000 0.9389 104.09
0.5013 0.3158 0.6000 0.9317 102.65
0.5011 2.2550 2.5050 4.6525 95.71
0.4992 2.2464 2.5050 4.5470 91.84
0.5013 2.2559 2.5050 4.5998 93.57
AKZH Rd 1.702
0.4990 2.2455 2.5050 4.5901 93.60
0.4990 2.2455 2.5050 4.5373 91.49
0.5013 2.2559 2.5050 4.5619 92.06

AH X/ B4 M 59 RSD 4391l 1 1.62% —12.39% ,0.43% —
3.32% . FEESEATHN, A AR BE AR vT DL F R s 4
kR EN (R 11-%12)

(1) ARRCISEEARM BRG] £ FTILNM

(2) ARFECI8 & AR EARKT IR G H £ T
2212 AFME

NS AT Rb, NS MO — DN 2230k 1Y

68

Z o3, D2 e Al b 6 Rl H R & (%), —
I 22 0F 735 (QASM) M & 25 2R 5 A bR ik (ESM) BEAT LE
B(FR13) o KRR R BT LR S, P>0.05, i — il
Z V7RI RE S5 R 5 SR I I 2 RN AT AR

=57,
23 HEHE
X HE 5 RN AR T TR % T v TR 2.2.27
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“2.2.3"I0,
23.1 &EEMN

ZORBAX Eclipse C,, 43541 (4.6 mm x 250 mm, 5
pm) s sl Al : LN (A) — 467K (B) 5 i 1.0 mL-min™;
R % K 2 203 nm; BEIEA 25°C 5 HEAE A 10 pl; 38
AH A6 B+ 030 min, 20% A ; 30-40 min, 20% —34% A ;

W, ESEERE 6 UK, LA NS AT Rb, £ B8 1 8] A1 4033

g

RS IR THIA 45 LA i (5 ARG O B ki) B A

NPT AR . 45 SRR, 45 (o ik 0 () A X 1 B RSt [R] K2 AH
Xof i 7 AR RSD (B YA KR T 5% o
%9 FEAFEGEENTHITESINEENHKS A

I IEEF
40-46 min, 34% A; 46-53 min, 34% -39% A; 53-65 A5 2% Rb,
min,39%-67%A . E#E  Zk2FH ALLH ALLH ALLH ALeH
232 MEEEE R, Rg, Re Re, Rd
EXE’[: *)/j\ (YPASLO0006) é"‘] 1.0 g, ﬁ:}u %"ﬁj\:ﬁ‘—t o) {ﬁ & iEAE-1 1.48 1.73 1.34 1.90 1.40
g2 1.47 1.73 1.31 1.90 1.42
&8 MMRERFIHFER & g3 1.46 1.73 1.30 1.90 1.42
ABLIFRD, RSD % 0.48 0.13 1.74 0.07 0.70
REME Z2F ARLE ARLE ARLE ALLH
R, Rg, Re Re, Rd F10 FEFRARENSENEFITESE NS FUE S ExT
1 138 171 127 2.07 139 RIERF
1 1.47 1.72 1.27 2.20 1.40 AF 23 Rb,
111 1.45 1.71 1.27 2.12 1.39 Zked ALRH ARRF ALRF ASLH
I\ 1.43 1.68 1.25 2.08 1.37 R, Rg, Re R, Rd
v 1.44 1.70 1.27 1.96 1.39 -1 1.49 1.73 1.31 2.05 1.39
FH L, 1.43 1.70 1.27 2.09 1.39 BE-2 1.48 1.70 1.31 2.04 1.38
RSD % 2.48 0.84 0.57 4.25 0.76 RSD % 0.41 1.14 0.25 0.20 0.48
Fz11 FEFARENSEREIEENENREBREIZEE
PR G B 1a) £
B &t IAtR(Rd/Rb,)
IARR(R,/Rb,)  IAtR(Rg,/Rb,)l IAR(Re/Rb,)l  IAR(Rg,/Rb,)l
Agilent ZORBAX Eclipse C,,~1# 25.54 16.83 14.66 1.22 7.26
Agilent 1260 Agilent ZORBAX Eclipse C,,—2# 24.89 15.73 13.31 1.31 7.60
Agilent ZORBAX Eclipse C,,~3# 24.87 15.87 13.51 1.29 7.31
Agilent ZORBAX Eclipse C, .~ 1# 25.52 16.80 14.61 1.22 7.27
Waters Alliancee 2695 Agilent ZORBAX Eclipse C,,—2# 25.69 16.99 15.12 1.62 6.55
Agilent ZORBAX Eclipse C,~3# 26.01 17.51 15.67 1.60 6.45
A 25.42 16.62 14.48 1.38 7.07
RSD % 1.62 3.79 5.76 12.39 5.96
F12 FEFARENSER BIEENENETRE
wE ik ARG
(R(R/Rb,)  tR(Rg/Rb,)  tR(Re/Rb)  tR(Rg,/Rb)  tR(Rd/Rb,)
Agilent ZORBAX Eclipse C,,~1# 0.43 0.62 0.67 1.03 1.16
Agilent 1260 Agilent ZORBAX Eclipse C,,—2# 0.44 0.65 0.70 1.03 1.17
Agilent ZORBAX Eclipse C,,~3# 0.44 0.64 0.70 1.03 1.16
Agilent ZORBAX Eclipse G~ 1# 0.43 0.62 0.67 1.03 1.16
Waters Alliancee 2695 Agilent ZORBAX Eclipse G ~2# 0.42 0.62 0.66 1.04 1.15
Agilent ZORBAX Eclipse C ~3# 0.41 0.60 0.64 1.04 1.15
3448 0.43 0.63 0.67 1.03 1.16
RSD % 3.13 2.80 3.32 0.43 0.80
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F13 “—MSFEESMIEZNECHEETR T SENE
. A3 Rb, ZLLHR, AK 2% Rg, ABZHF Re AB 23 Re, ABZH R
o
ESM ESM QASM ESM QASM ESM QASM ESM QASM ESM QASM
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Improvement Researches on Quality Standard of Radix Notoginseng Powder Based on Quality Marker
Liu Yaochen', Guo Haibiao®, Zhang Yang’, Wang Deqin®, Liu Jianting™*, Li Chuyuan®, Zhang Hongbing™",
Han Yanqi™*, Zhang Tiejun®"’, Xu Jun**’

(1. School of Pharmacy, Tianjin Medical University, Tianjin 300070, China ;2. Guangzhou Batyun Mountain
Hutchison Whampoa Traditional Chinese Medicine Co. Lid., Guangzhou 510515, China ;3. Tianjin Key
Laboratory of Quality Marker of Traditional Chinese Medicine, Tianjin Institute of Pharmaceutical Research,
Tianjin 300301, China ;4. National & Local United Engineering Laboratory of Modern Preparation and Quality
Control Technology of Traditional Chinese Medicine, Tianjin Institute of Pharmaceutical Research, Tianjin
300301, China ;5.State Key Laboratory of Drug Delivery Technology and Pharmacokinetics,

Tianjin Institute of Pharmaceutical Research, Tianjin 300301, China)

Abstract: Objective  To improve the quality standard and supply the scientific basis for Radix Notoginseng
Powderbased on the results of the quality marker (Q—Marker) of Radix Notoginseng Powder.Methods High performance
liquid chromatography technology, combined with QASM and other analytical methods were used to determine the
content of Q—Marker. The difference analysis of Radix Notoginseng Powder of different manufacturers and different
commodity norms of raw materials was carried out. The fingerprints were established and a new similarity calculation
model-equivalence coefficient method combined with pattern recognition was used to evaluate the quality consistency of
the Radix Notoginseng Powder and its raw materials.Result There were differences in the content of dencichine in the
Radix Notoginseng Powder from different manufacturers. The content of dencichine in the Radix Notoginseng Powder of

Guangzhou Baiyun Mountain and Hutchison Whampoa Co., Ltd. was higher than that of other manufacturers, suggesting
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that dencichine was the advantage index of it. The content of dencichine and saponins in the raw materials had little
relationship with the number, but had correlation with the season and part. The content of saponins showed as Dong
Radix Notoginseng>Chun Radix Notoginseng, reed head> tap root> fibrous root> tendon. Dencichine showed Dong
Radix Notoginseng>Chun Radix Notoginseng, fibrous root> reed head> tendon> tap root. We applyed the equivalent
coefficient method to calculate the similarity of fingerprints to realize the distinction between different manufacturers of
Radix Notoginseng Powder, and further combined the pattern recognition to distinguish the raw materials of different
norms. Conclusion  The established method for content determination and fingerprint is stable, feasible, specific, and
has significant meaning for controlling the quality of Radix Notoginseng Powder. Compared with the 2020 edition of the
Chinese Pharmacopoeia, this article has revised the content determination items of Radix Notoginseng Powder and added
HPLC fingerprint, which can provide a scientific basis for the promotion of quality standards for Radix Notoginseng
Powder and the selection of raw materials.

Keywords: Radix Notoginseng Powder, Quality marker, Content determination, Fingerprint, Quality standard
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