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Establishment of Fingerprints and Comparative Study on Ginsenoside Content of Panax notoginseng
Flower with Different Growing Years

HUANG Zaigiang"**, ZHU Lin', GAO Mingju"**, FENG Guangquan', MA Xiaoshuang', CHANG Zheng' (1.
School of Sanqgi, Wenshan College, Yunnan Wenshan 663099, China; 2. Wenshan Biological Resource
Development and Research Center, Yunnan Wenshan 663099, China; 3. Yunnan Key Laboratory of Sustainable
Utilization of Panax notoginseng Source, Kunming 650500, China)

ABSTRACT OBIJECTIVE: To compare chemical composition types and ginsenoside content of Panax notoginseng flowers with
different growing years, and to explore the effect of growing year on the quality of P. notoginseng flowers. METHODS: Each 10
batches of biennial, triennial and quadrennial P. notoginseng flower were collected and determined by HPLC. The determination
was performed on Shim-pack GIST C;s column with mobile phase consisted of acetonitrile-0.05% phosphoric acid solution
(gradient elution) at the flow rate of 0.5 mL/min. The column temperature was set at 30 °C., and the detection wavelength was set
at 203 nm. The sample size was 20 pL. Similarity Evaluation System of TCM Chromatogram Fingerprint was used to establish the
fingerprint of 30 batches of samples, identify the diagnostic components and analyze the similarity. Cluster analysis was conducted
by using SPSS 22.0 software. The contents of ginsenoside Rb;, Rb., Rb; and Rc in 30 batches of P notoginseng flower with
different growing years were determined by above HPLC. The quality control analysis was conducted by using SPSS 22.0 software.
RESULTS: Established fingerprint showed good precision, stability and reproducibility. There were good linear relationship (R*>

0.999) , quantitative limit, precision, stability, repeatability and accuracy of the content determination method. Six common

— . components as ginsenoside Rb;, Rb,, Rb; and Rc were
ARSI AR AT RIS L (No. KX 182504Y )

* W Bt WESETT I AP EG BT IROT A . FRLA - 0876-2684947.
E-mail : wshuangzaiqiang@163.com
RSV S R B . B PSRRI R . HEE P notoginseng flower. The similarities of the fingerprints
1 - . ~ 9 ol o . 2 DL o .
0876-8883731, E-mail: gaomingju@163.com among 10 batches of biennial, triennial and quadrennial P.

identified in P. notoginseng flower with different growing

years by fingerprint; ginsenoside Rd was identified in triennial
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notoginseng flower were 0.881, 0.952 and 0.945, respectively. The similarity among samples with different growing years was
more than 0.817. Thirty batches of P. notoginseng flower could be grouped into 4 categories, the category Il was quadrennial
samples, the category Il was triennial samples, while the categories I and IV were mostly biennial samples and a small number
of triennial and quadrennial samples. RSDs of 4 ginsenosides contents and their total contents in biennial samples were
8.90% -21.43% and total saponin contents were 11.65% -17.76% , respectively. RSDs of 4 ginsenosides contents and their total
contents in triennial samples were 6.45% -14.23% , and total saponin contents were 15.74% -19.30% . RSDs of 4 ginsenosides
contents and their total contents in quadrennial samples were 7.50%-18.86% , and total saponin contents were 15.92%-20.16%. The
results of quality control analysis showed that biennial samples mainly distributed in the areas of Il and III ; triennial and
quadrennial samples mainly distributed in the areas of I and Il ; the order of ginsenosides content was I >1 >1I.
CONCLUSIONS: Chemical components of P. notoginseng flower with different growing years are generally close in types but there
still are some differences, among which the content of ginsenosides in biennial samples is lower, fluctuates more, and the overall

quality is slightly poor; the content of ginsenosides in triennial and quadrennial samples is higher, fluctuates less, and the overall

quality is higher and tends to be stable.

KEYWORDS Panax notoginseng flowers; Growing year; HPLC; Fingerprint; Ginsenosides; Content determination
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T IS RAEC SRRl L @ 7875 B R/ B
AR T HAERKAERR . 2018 4F 6 — 10 J SRULHY
30 = EAEFESME B 1.
Fz1 30#M=tLEHERER
Tab 1 Sample information of 30 batches of P. notogin-
seng flowers
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2.1 BEAFEE
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0.84 mg Y HL.—XT BRI, 4 CARIRIRAE , 25 FH o
2.1.2 HERASAET K B AERR SR R ORI, BURE &
MR 1 g, BT 150 mLHIEH T, A 50% £ 100 mL,
PR T, R (38 ; 40 kHz, % . 200 W) $2 B 40
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min, BB ERG , FRRFRE TR, 50 % LB E Il
IS, LA 16 J2HETE I8 AR RS R 284G AR AR ) 81, Bk
UER, BMASAEARL, T4 CIRAE
22 kLM

4, 3% 41 . Shim-pack GIST Cis (4.6 mm x 250 mm, 5
um) ; VA : 2 (A)-0.05% B iR K % e (B) , B B vk
Jiit (0 min, 3% A8 min, 10% A; 20 min, 25% A ; 30 min,
36% A ;60 min, 36 % A ) ; #:3 : 30 °C; i : 0.5 mL/min;
K 203 nm s PEAER 20 ul.
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E1 AREKEFR=tFEmE HPLC X Ris5EiL
Fig 1 HPLC control fingerprints of P notoginseng
flowers with different growing years
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B2 AREEKFR=tFEmE HPLC &nis5E %
Fig 2 HPLC superimposed fingerprints of P. notogin-

0

seng flowers with different growing years
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Cluster analysis dendrogram of 30 batches of P,
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v

Fig 3
notoginseng flowers
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FHOCXT HE i, AAIF 5% 2 45 €0 1 e 1o ARURE X0 1 1A
X 45 75 B N2 B HF Rby \Rb,  Rbs Re %5 4 Ff 4 HEA T &
HRE , AN AE AR BR =B AERE i R B o i &5
mES
3.1 BAREH&E
3.1 XTERSAW R RIS 217 Rb, \Rb. . Rb;,
Re i B8 i #5385 10, Il 50 % £ B i il B 1 mL 43931 7%
3R 43 0.551,0.475.,0.510,0.530 mg F4 B — X BE G
W, 4 CARIRARAT, &
3.1.2 MRS FREEC2.1.27 R Jr vk A R
VW, T 4 CIRAE, 55 1.
32 MmEEGRRSIEAMRE

SRHA2.27 BT S A RN E . BCU3.1.27 IR
P A A TR (LS 2 S3-1) FEREIN 2 , i 3% o33 &1 (O &
4), 53117 X B SR TR 4 PR 5 (5% 15
(WO BEATRE . 455, BS R LA S 21 Rb, A
fIXF 6 000, 4 FhfF I A 2 AT 1 €0 135 06 70 55 B R F
L5, 28 FIARITC T, RIAA IS 550 R G018 FTE R AT
3.3 HiEFER
331 LMXRSERREER W3LIUHFASRE
1 Rb, \Rb, . Rb; \Re £5 F—Xf B SRV, 48 0.45 um filFL
VBN E L, 2327 W ik A5 oy AR 48,1216,
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HEAE BV PRI A - I AT AR O 2R R (RP>0.999) 0 4%
RN s o3 B 1 5 R S S S I 2.

1177.33 4
861.64 -
>
B 54596
3
—85.41
0 70 1739 2600 3479 4349 5218 60.88

tmm
L AS BT R 2 AS BT Re; 3 A S B Rby; 4 A S AT
Rb;
Note: 1.Rb;;2.Rc;3.Rb,;4.Rb;

B4 ZtRHERSEVNERGTEAELBEIEE
Fig 4 Chromatogram of content determination sys-
tem suitability trial for P. notoginseng flowers
F2 HPAFERELEEE

Tab 2 Regression equation and Linear range

PRI IRy R K, pg
ABEHRD, y=423 857x+362 858 0.9997 2204~15.428
ABEHRD, =309 361+83 047 0.9998 1.900~13.300
ABEIFRb, y=603 5054302 084 09999 2.040~14.280
NS R y=636 110x+396 218 09996 2120~ 14.840

B AR B — X B S E, FH 50% B AR R

[ AR 20 uL, LIS L 10 13 ERFR . 455, A
Z: A Rb, Rb., Rby, Re 19 7 5 R 43 %1 2 0.15,0.07
0.08.0.12 pg/mL,
3.3.2 IR 3117 F A1 Rb, (Rb,.
Rb;  Re £ B — X BRI, 45273, 2”IﬁF’éf§%1fFév\%lJ
PEREIE 5K IE S kK] o G55, TR TR ko 06 1fi
E@R&Dﬁwmﬁ022%m023%m018%m024%(n:5)ﬂﬁ
WA G 2 B R AT o

3.3.3 faEtkikse BB AR IS . S3-1)
i, 260.45 pm G LIRS S, A ITE R IR T A 0.
8.16.24 hilf, 44327 W a3k SRR | 10 s (i
Kl ., 455, N2 3 Rb, . Rb,,Rbs. Re I 1 £ RSD 43
W 0.21% .0.25% .0.15% .0.26% (n=4) , 72 Wit i
VEAE IR A T ICE 24 h INERE T R4

334 ERMWRAE BN S S3-1)1
g, AT 6, #“3.1.27 TR J5 vk il A il A L, &
0.45 wm S FLIEPEBE L 5 , $23.27 1 (0335 4% {4 B A )
o SRR Z LT NS AT Rb \Rb. \Rbs \Re [
T SR, RIRRRI R AT 0T B R 40 R 3.56%
5.01% .7.64% .4.33% , RSD 43 %I & 0.22% . 0.23% .
0.16% .0.24% (n=6) , 3RWIZ Ik HE B RIT .

3.3.5  MAEEIMCRIREE B ANE A SRR RS
K (5 . WS-1, AZHAF Rb, \Rb, . Rbs . Re (75 1 281
EI N 1.77% .2.50% .3.81% .2.15% ) 0.1 g, 47 6
By, A3 SR Fe o 1 1IN S 217 Rb, \Rb. . Rb, \Rc
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AN RE N H2243.2.27 TRy il a4 A A T, 48 0.45

pm 3 FL I e S, T 3.7 TR i % R AR
R R bR 2R T AR J"ﬁjz/\ﬂﬁ w=IFIA

TFEEICR . 255 RN A 2 A1 2 A Tl i 3 4
32k 98.85% .98.87% .99.83% . 100.74% (RSD #J/N T
4% ,n=6) , FRIZ I P EE R AT, TEILER 3.
F3 MEFEEKZEIRILER (n=06)
Tab 3 Results of recovery tests(n==6)

A CRMERAE, AR, W, R, FRERENCE, RSD,

mg mg mg % % %
NBIH R, 178 1.5 330 98.06 98.85 3.86
1.7 1.54 35 96.10
179 155 331 98.06
176 1.56 38 97.44
175 1.54 339 10649
179 1.64 338 96.95
ABETRb, 251 252 493 96.03 9887 29
250 251 511 10398
252 250 495 9720
249 249 499 10040
248 249 491 9759
252 251 498 98.01
ABEHFRD, 382 3.65 741 9836 99.83 185
379 3.66 749 101.09
384 371 75 99.19
380 267 6.5 103.00
379 265 6.40 9849
384 257 638 98.83
ABRIRe 216 215 435 101.86 100.74 351
214 214 421 9.73
217 215 431 99.53
214 211 420 9763
213 211 429 10237
217 205 435 10634

34 HmEENE
B304t =-LAERE A AR R4S 1 g, $23.1.27 50 N U7 ik
il 28 P A A R, 28 0.45 nm BAL IR IE ) J= 44 3.27
TN 38 AR R R 2t A S B
Rb: \Rb. Rb; \Re (17 f S G & o P47 3 0 #AE, i
SERIME, AR 4
R4 HREABNELER(n=3)
Tab 4 Content determination results of samples(rn=3)
ABEHEE, %

LH Bi
i AR Rb, Rb: Rb, Re  BAH
VEASLIE(S21~5-10)  FuME 099 1.54 535 357 11.65

A 219 285 8.16 468 17.76
Ty 182039 237£050 698114 438+039 15.54£2.19
RSD,% 2143 21.10 1633 890 14.09
SEEZEA(S3-1~3-10)  FME 214 246 7.09 349 15.74
N B! 319 9.08 484 19.30
Ty 2602037 2761027 8.0310.66 428+037 1767+1.14
RSD,% 1423 9.78 822 8.64 6.4
AT (S41~54-10)  FME 224 251 6.86 4.10 1592
RAE 331 349 9.54 517 20.16
Tty 2812053 279£031 773£1.06 467+053 17724133
RSD,% 1886 1111 1371 11.35 750
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HER 4 AT UL, 2 4F A =L AERE AL P 4 BN S B AT U
SR N BRI RSD H8.90% ~21.43% , M AT &
F11.65% ~17.76% ; 344 —-LAERE S BBl & 5
Fe B RSD N 6.45% ~14.23% , BB AF &N
15.74% ~19.30% ; A A =L AERR S BB o 75 1 L
M RSD N 7.50% ~18.86% , M AF & K
15.92% ~20.16% , Z53FKW, 52444 =L, 3
AEAE AAEAERE RN 40 A S A (R (Rb, Rbs \Re) FEL
R, SRR AR N PR S AR K R 3 4
AR 45 LB TR TRRE
35 AREKFER=LtEHEMSERESSENRE
FEHI M

K SPSS 22.0 Ge it , XA [ A K AR BR =L 7k
FE 30 AL A S 27 Rb, \Rb, . Rby Re FE & BT
Frid i 3 A, AR 2> BT 4l A 30 AR i 2y 32K IX
B, SR LE 5, 45 R RN, 2 4R =B A
e MK, 3404 4 4R 28 =L AERE i B2 7E

I RS, AS BT & NMEF R T >
T >0, & 34EA4: A4EA = -LAERY S B RT  , 2 4F
AR TR 2

— TALL

-=- UCL=26.486 8
= FHfE=21.4500
==+ ICL=164132

rrrrrrrrrrrrrrrrrrrrrrrrrrorororT

R R s F R R oS B o F E R R ES F R BN R R P R R B ES

Pt
5 30#t=tiiFmREEHIE
Fig 5 Quality control diagram of 30 batches of P. no-
toginseng flowers
4 g
AWFFEHESL T AR AR AR BR =L FE A9 HPLC $5 £
P, £ S AR 9 N2 231 Rby \Rb. \Rbs \Re
AR, N T RIS AE AR 4 s A3 B I ik
PLHCAE ST T AN ) A R AR R = A RE Al Ak 27 i 232 5
Lo, WP e B 28 55 o A HESCRR D 95, ABIESE
S = A8 HPLC 5 S0 35 70 M vk 1) 4 i, H. (i 0
W TR B S B | T I SO S, R B S8 R L 1A B
ZAAERIA A IR B B ACRRAE 5 (R, BT 57 A 5 i
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FE BRI A = A8t A2 B 17 Rb, . Rb. \Rb; Re
S AP RSY, IR R AT AT KGR ME B R e PRy
RAf

ZEA LA TR A K AR B = £ AR FE & 19 HPLC 8 2C

&3 1 4 Fl A2 584 (Rb, . Rb, \Rbs Re) B 75 i 72 45 R

Jei BRI, B A AR BRAR S Ak 22 043 28 A R AR B i (R AT

FHE—EER, K 2FAFE R A S BT R0 & &

AR A AR A TR 25 5 AR T 55, 34FAE (4 4F

AERE RIS BAT 0 i BB RN AR

JE R G TFRRE . EE N, A K AR RR X = AR R

TR ] BB T 2 AR KR, =L AR

W R R G A SEASTE B, U FE ) 75 R e WS 57

WA IR AR K, HAE K AR AEARTR, 245

16 ZE RGBT 3 A AR AE IR, — AR

AR RIS AP RGO RIS R =L

A6 25 AR A 3N, AR IO Ak 27 B A0 R A

e
H F A58 32500 B S5 BRI, AR IZH AR A5 1 %

R PR, oA GRS R N T AR AERAER =&

FERE M A S 1245 Re R, \Rb, \Rc Rb, . Rb, %5 6~ 3L 47

A UK 3R AE =R AR TR B A S BT R, IR 1

AERTE 5 B9 N2 AT 8043 Rb, \Rb, . Rbs  Re #4715 &

I, T e g ] g T AR AR R 16,18 .25 5 25 8 1 1

REEFE N, ARBEAT S I E . Ik, 7~ —2 5

A PR FOLE RO BE SR R A T B, i — 20 X

16,18 .25 5 A (B WEIEA THR TN, FEHE AR . % S I 4
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