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Abstract: Objective A method was established to obtain fingerprint and determination of ninecomponents in rhubarb based on
ultra-performance liquid chromatography photodiode array detection (UPLC-PDA), and 17 batches of rhubarb from different regions,
different varieties and different growth years were analyzed. Methods A ThermoSyncronis Cgcolumn (100 mm x 2.1 mm, 1.7pum)
was used with a gradient of acetonitrile (A)-0.1% formic acid (B) as a mobile phase. Fingerprint data was imported intoSIMCA-P 14.1
software for cluster analysis and principal component analysis. At the same time, a total of ninecomponents including sennoside B,

rhein-8-0-B-D-glucoside, sennoside A, emodin-8-O-B-D-glucoside, aloe-emodin, rhein, emodin, chrysophanol, physcion were
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quantitatively analyzed. Results 20 common peaks were found in the fingerprints of 17 batches of rhubarb, and 9 peaks were
identified by standard compounds. Cluster analysis and principal component analysis showed that Rheum tanguticumwas similar to
Rheum officinaleand could be distinguished with Rheum palmatumwell. Fouryears and fiveyears of R. tanguticum could not be
distinguished, oneyear and twoyears of R.palmatumcould not be distinguished neither. The determination of the indicator components
showed thatR. tanguticum was higher than the other two kinds of rhubarb; Fouryears of R. tanguticum was better than five years, and
twoyears of R.palmatumwas better than oneyear. Conclusion This method established rhubarb fingerprint combined with
multi-component determination based on UPLC-PDA technology could quickly, scientifically and accurately distinguish rhubarb of
different origins. The preliminary evaluation of the rhubarb in different years and a basis for distinguishing the source of rhubarb was
also provided.

Key words: rhubarb; fingerprint; sennoside B; rhein-8-O-B-D-glucoside; sennoside A; emodin-8-O-B-D-glucoside; aloe-emodin;

rhein; emodin; chrysophanol; physcion; principal component analysis
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BORSHA R mESR, HRrKEZM F2RIET A
ToRKE, o 2 B K & B AR K iR PR
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EHEF (LS 1w18041603) 4 H Fe 5 K 4L WAL
BAHBAR, HEE. 4. PR (B WE %
BB AR, HEE (g, #it's 20190116)
H B4R R AR A, 2015, 2016 FJF
TR ZM AL 3 4L, RIZIEEWT, RAFTHIMW
BEETRH B EEDRE KRG R AF 2

B, HoR 14 HERBERE R YT 2017 SR4Z2 )5,
gi—mH A EEYRE KGR AT, 17
HURE S 57K 3 10%~ 15%, 2427 50 B2 24 K2 7
B0 % e 8RR R tanguticum Maxim.ex
Balf.. %M K R palmatum L.. % K# R.
officinale Baill., Ff {5 E K 1.

R 11T HAERBEARGMERR
Table 1 17 batches of RHEI Radix et Rhizoma from different regions

JP B )5 e SRS R ] A KA IR/ A Firk

S1 JERRR HikraE 2017-10 4 T (H#A£<0.5cm)
S2 JE TR Hl &1 2017-10 4 T (E£<0.5cm)
S3 JE TR Hik&1E 2017-10 4 F (EZ<2.5cm)
S4 JE TR HlE1E 2017-10 4 F(EZ<2.5cm)
S5 JEHRRR Hikr&aE 2017-10 4 S Hr

S6 JE R R B HikraE 2015-10 4 SN

S7 JEARER B ik 2016-10 4 A (HA<2.5cm)
S8 JE TR Hil&1E 2015-10 4 H G

S9 JE TR HUG o1l 2017-10 5 GiH

S10 JE TR i H ) 2017-10 5 F o (EA<2.5cm)
S11 RSN Hig ) 2017-10 5 A (HA<2.5cm)
S12 R HWALE 2017-10 2 AT

S13 L N HWALE 2017-10 2 TKAR

S14 EAN: HifteT 2017-10 1 T

S15 EAI PN HNER 2017-10 2 AT

S16 EI PN HNER 2017-10 1 KR

S17 R WIALF)N 2017-11 1 AT

2 FEEHER
2.1 k@A RRHIF

KB E REAMIA 0.5 ¢ (4 57, E 50
mL HEHEEHF, FEMANREE 25 mL, FRE)H
& AR 30 min 5, BG4, MOERE, HEE
A RIRK T E, BRI, 13 000 r/min 250> 10 min,
B 3w, 1 0.22 pm SASLIERE, BI7E.
2.2 CREXRE&IBREEIE

IR ERREELT AL B, KiEMR-8-0-p-D-
AL . KR -8-O-p-D-H BT . LRI R,
KEMR. KR, KEN. KEZFE, 1 70%F
RE AR, BRSO IR EE 73008 349.654. 233.333,
355.556. 186.244. 122.222. 133.321. 120.000.
118.889. 88.444 ug/mL 7R A X BE S VA W -

23 ks H

384 ThermoSyncronis C g (4% (100 mm X
21 mm, 1.7 pm); WENHAZKE (A) -0.1%F
K (B), A E 0.4 mL/min; A3 K 254 nm
e KT RS KRHEIKR. KER . KERFPRE.
ZREHR. KEE-8-O-D-H EHE1F . KiEE-
8-O-D-#i & FEH) A1 320 nm (JEFEH A B);
FEIR 30 C, HEFEE 2 pL. BEREMEMFEF: 0~1
min, 10%~20%A; 1~4.5 min, 20%~20% A;
4.5~5 min, 20%~23% A; 5~8.5 min, 23%~33%
A;8.5~13 min, 33%~33% A; 13~15 min, 33%~
60% A; 15~17 min, 60%~100% A; 17~ 18 min,
100% A; 18~20 min, 100%~10% A. X%
FE Stk B L 1.
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B 1 xtf@ (A) RXEHES (B) &R UPLC BiEE
Fig. 1 UPLC of reference substance (A) and Rhei Radix et
Rhizoma (B)

2.4 KEHH UPLC $RLUEIE

2.4.1 KHEZH UPLC UG ROEY. BU17 K
FAM, [ 2.1 BT s A AR, ] €237
TR il St AT g, 15 17 #ERZ5# UPLC
g Hds A2 e SRS AU AT R
45 (2012 WD, HEAT CIEIEDLRC, WERE STIER
SHRERE, PO BRA oo IR, SR 2 SARIE
VSRR AU . kR P = By
BRI R oI I, SR T 20 M
W, ZEXMEAh TR, SR 9 DRy, g 2 NEE
H B, U4 KRR 8-O-B-D-H &I MEH, W7 N
S A, W10 NRHEER 8-O-p-D-H & FEH, UE 15
NPFERIEER, W17 ORI, W 18 KR,
W 19 K TEEY, W 20 J ks R K. #5 17 #iLKaR
MR SUENE S TR SO B UL RS, THRMBLEE,
MRVZS RN 2, CigERILE 2, 3.

F2 17 HRAAMBIUBEITFNER
Table 2 Similarity evaluation of 17 batches of Rhei Radix et
Rhizoma

% 5 FHABLEE % 5 HHABLEE
S1 0.937 S10 0.966
S2 0.972 S11 0.944
S3 0.965 S12 0.822
S4 0.972 S13 0.769
S5 0.856 S14 0.779
S6 0.947 S15 0.900
S7 0.951 S16 0.881
S8 0.981 S17 0.877
S9 0.928

0 2 4 6 8 10 12 14 16 18
t/min

B3 17 #t AR UPLC fa8EiE
Fig 3 UPLC fingerprints of 17 batches of Rhei Radix et
Rhizoma

242 FHROHr (Cluster analysis, CA) ¥ 17 fitk
SERE A TR 5O\ SIMCA-P 14.1 %4F, L 20
AN G A BT CA. CA 257K, K3
MRS IX 73 2 25, Hh—JS2 MR, 7—3K
NIERERE S RE, R S R )
TN ZE R KT 2 R SR R R . A R
BoRZIHIRI S bR T, SRR WA 4.
2.4.3 FE 55041 (principal components analysis,
PCA)  H 17 RS AE b H U i AR s 5 N
SIMCA-P 14.1 8, LL 19 DN ILAG i I T A5 &,
#EAT PCA 7341, PCA 85 R &R, 3 FirR B REW BT
X 73 FF, REFESRRE . Er R, AHRE
R H AR S, 4 F5 5 FMEHRKR
WIEREX S, 1ES 2 FEMEr ST 5
Zr. PIHRBRE LR R AR EX ) (H
5-A), S5RENER

[ o

S12S13 S15S14 S16 S1 817 S8S5 S2 S4S6S10 S3S11S7 S9

4 17 MKREHMBRED
Fig. 4 CA of 17 batches of Rhei Radix et Rhizoma
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£3 FoEZ&EVESER&MSEE
Table 3 Calibration curves of nine constituents
of HEL o =] =175 ” LMV Fl/(ug- mL ™)
FI5H B Y=4707.8 X+850.47 0.999 9 7.291~233.333
K5 -8-0-D-%1 % B Y=15778 X—74 997 0.999 6 11.111~355.556
RI5H A Y=1547.3 X+9084.2 0.997 2 13.333~349.654
K R-8-0-D-F & FET Y=6658.7 X+867.55 0.999 0 1.472~94.222
FIERHE Y=21 899 X+2 235 0.999 5 0.954~61.111
KHH Y=16 035 X+7819.3 0.999 9 1.402~89.778
K% Y=15 840 X+12 065 0.999 7 3.750~120.000
KB Y=19561 X—4514.4 0.999 8 0.928~59.444
P Y=1547.3 X+9 084.2 0.999 3 1.733~14.351
252 KEEREEWIE 70 R R HOR A0 RS 15, SR (46

W % BRI SR A 6 I, THEEEE B,
KHEMR-8-O-B-D-H HjfEHF . FIEH A, KK &K-
8-O-B-D-Hi G MHE . PR Ew . KR, KiE&.
KWy KBE FREETIA RSD ¥/ T 3%, &
AN A 2 B R

253 HEEMRE HEERIBEES (S 6 3, %
HE R v 4 VAT, T RS T BL KB
fi%-8-O-B-D-Hi & HE 1T« FIS5TH A KHEFK-8-0-B-D-
BEREL. PERER. KER. KiER. KED.
KB E BRI 5B 0 B RSD B/ T 5%, RBZT
EEE M R

254 FoEtERLe  REEARERES (SO 6 fy, 1%
MR ER 7V A A R, 0 24 44 84 12 18 h
HERE, IFEFEH By KIR-8-0O-B-D-H & BEH
FIEH AL K R-8-O-B-D- G HET . L RIER.
NN NN NN LT
BUNT 4%, 25 FAE B AHR R 18 h 2 WFaE .
2.5.5 FEENEERLE  EECIERE S (S9) 4
0.5 g, AMASHRT SRS E 80%. 100%.
120% (1% B, F4 8 I T vk AR s, 1
BRI, SRFET By KEME-8-0-p-D-H &k
. FEH A KER-8-O-B-D-H G L
WER. KER. KiEE. KHEm. KEEHEMF
B 43 50 100.21% 100.18% . 100.40%
99.52%. 101.39%. 101.43%. 100.60%. 100.50%-
101.89%, RSD /¥ 1.88%. 1.60%. 0.78%-. 0.83%-
3.26%. 1.42%. 0.90%. 2.11%-. 1.59%.

2.5.6 KEHIRIE SRR bR KT
BEERMEY (EETERMGSHER 85
FIHARIE R K (K 7 F1R 4), LR 07 10.644~
18.119 mg/g, Wi B9 Y R o & B R Y 2 & =35

JEERRRIE (5 )
R (24D

EHRE (LEE)
.G (1D

BEAO¥U/(mg-g™")

57

)

Ain < Qi fk & A =
oASE i A o O K OB B
23l o dE K K K K &
HE ool W ooiE X #

& WML X

# 4

X X

7 TEBFRRARST S EHR
Fig. 7 Comparison of contents in different specifications of

Rhei radix et Rhizoma

T ARG AR, 2350 0.878~8.942 mg/g.
6.664 ~13.750 mg/g. MK B i B Y RO
0.945~3.195 mg/g, 45 ME R 2.730~5.165 mg/g.
24 OB B TR 5.038 me/g, 45 & RVER 3.071
mg/g. FEHRFRKEPFET AL BT EEERT
B ORBEAZ R K3 . A R4 R R K B
BRI, 4 F5 5 FRE IR IR R &
BERANWE, 5 PR R ERRR S 2 AEAERK
LT 4 FERE, S FERENFEHB S
KB 8-O-B-D-T1 % A H & &5 =
3 g

ARFIGHEE T K. 50%HEE. FEE. LFE. 50%
LIEIL S PR AR B, AR il e 5 DL 2
WETHIAR XS b, FE45 G Sk, Pk i R
BT XFECEEA 10 304 50 min 3 AN
SRR ], ARk HEEEU )24 30 min. $RELE I
AT 25, 50, 75 mL, Wk 25 mL /F AHREL
WA AR, Ak HEZ, HAS 50N
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x4 KEFIMRIEE 0=3)

Table 4 Determination results of 17 batches of Rhei radix et Rhizoma (n=3)

Jﬁiﬁj\ﬁ/(mg'gﬂ)

é' =}
e BEHB  KERS-0p-DAEME BEHA KRXSOPDHEME FERHER KRR KHK KM CERXTE HEYER SaMER HRd

ST 316l 4.760 5.651 2436
S2 4240 6.555 8322 3.935
3 3882 6.991 5.824 2,020
S4 4885 7.344 8.567 3376
S5 2024 2.882 2728 4.091
S6 4733 8.992 5.829 2.099
ST 5853 10.599 8.520 2.840
S8 5.863 9.597 9221 3.666
S9 6244 11.276 9472 2474
S10 - 3.064 4.940 4.661 1.724
SIT 4210 9421 6.863 2155
S12 L128 1.742 1611 3423
S13 1229 1.957 1.462 2.890
SI5 L1118 1.655 2,040 2741
S14 0.6% 1.622 2,044 1422
S16 - 0.674 1.190 0.890 1.540
SIT 1832 1.960 2499 L111

)
1270 2730 1322 2910  0.710 8.942 12.847 21.789
0.781 1201 0.641 1863 0353 4.839 18.812 23.651
0280 0544 0299 0480  0.030 1.633 14.835 16.468
1400 1967 0778 2.884 0370 7399 19.287 26.686
1.333 1633 1355 2972 0488 71781 9.701 17482
0.565 1.878 0270 1110 0.320 4.143 16.920 21.063
0302 0572 0121 0393 0.080 1.468 21959 23427
0858 1450 0522 1201 0240 4271 22484 26.755
0170 0321 0.143 0223 0021 0.878 23222 24.100
0578 1980 0385 1.090 0290 4323 11325 15.648
0203 0433 0.064 0339  0.066 1.105 18.439 19.544

0594 0311 0580 0871  0.187 2543 6.776 9319
0601 055 0911 0872  0.195 3.195 6.309 9.504
0423 0383 0752 0964 0212 2734 6.436 9.170
0248 0237 0104 0292  0.064 0.945 5.088 6.033
0357 0295 0361 0566  0.072 1.651 3.620 5271
1050 0.627 0490 2280  0.591 5.038 5570 10.608

o B BERLE 254 nm A RGRATE AN, H
fE 254 nm FEIGERZ, HREEONTR, Btk
£ 254 nm 1E RTRSUEIE 5 & & E MRl A .
CA 3 M5 PCA M & BB R 25 H Kk 5 B
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