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Abstract: Objective To analyze the main components in different parts of Rheum palmatum . Methods The anthraquinones, soluble
polysaccharides, cellulose, and mineral elements in the taproots, root heads, fibrous roots, root barks, petioles and leaves were detected
by HPLC, UV, Weende, and ICP—AES. Results The contents of aloe-emodin, rhein, emodin, chrysophanol, and physcion in taproots,
root heads, fibrous roots, and root barks were 3.22—4.33, 1.33—2.32, 3.21—3.68, 3.22—3.76 mg/g, 0.77—1.36, 2.46—2.52,
1.16—1.46, 1.02—1.21 mg/g, 0.27—0.39, 0.28—0.34, 0.30—0.42, 0.31—0.67 mg/g, 2.85—3.70, 2.78—3.01, 4.02—4.81, 4.05—
4.72 mg/g and 1.88—2.44, 1.82—2.01, 2.48—3.02, 3.61—4.46 mg/g, respectively. The contents of aloe-emodin, rhein, and emodin in
leaves were 0.56—1.07, 0.45—0.69, 1.41—1.91 mg/g. The soluble polysaccharides in the taproots, petioles and leaves were
9.76%—10.42%, 5.76%—7.63%, and 3.50%—5.72%. The cellulose contents in petioles and leaves were 15.54% and 10.20%. Ca was
the most abundant with 88.53 mg/g in leaves, followed by K with 32.42 mg/g, Mg with 12.93 mg/g, Al with 1.22 mg/g, and Fe with
1.17 mg/g. In the petioles, Ca with 80.60 mg/g and K with 28.73 mg/g were higher than those in roots with 21.08 and 14.09 mg/g. Na
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with 2.66 mg/g was also higher than that in roots with 0.26 mg/g and in leaves with 0.57 mg/g. Conclusion The types and contents of

anthraquinones in roots are higher than those in petioles and leaves, with the understanding of traditional medicinal parts. Emodin in

leaves is five times as those in roots, petioles, and leaves, and also contains a certain amount of cellulose and soluble polysaccharide

component, a wide variety of elements. From above analysis, the petioles and leaves could be deeper utilized.

Key words: Rheum palmatum L.; non-medicinal parts; analysis and evaluation; aloe-emodin; rhein; emodin; chrysophanol; physcion
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H R BRAR KR Z A G G ER A4, v w
A 24 F R A A AT N2 246 o ekl Bt (DY pe i)
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W M R SRS T, I8 R &1 245
TRURIIR 2 o DR, ) R 2 R AL A 5T,
XA AT PR BSNS54 T S
B o ARSEE X HE KA FRRA, (AR, ARk
TR ARBE . WAL R RS P2 b
K B ZFTNICE B BT M, LA
hy B RO IR T R R R S 2%

1 {XE5HH
1.1 ¢35

Waters-2695 RUBEAH (34 (DUJCHE . AELRI
SIEABHEFE RS 2996 B AR 51 0 28 )
UV-2000 40l WA G RETE (LR e R BHMY
PATPR AT, Sartorius BT125D L1~ B K7 (fif
[HZER Z WA w); EPED #B4i/KRS (i
KGR R A RAFD); KQ-250E AL 75 ki it
ay CRALOR B A A R 2| FIWE 3/6 214
FMEA el s ERB AR AR D); Anke
GL-16GII B 0L C B =R AES ) D, i
o CElg kel (AR B £ A W] D53 Milestone Ethos T
R RS (BOKH] Milestone AT ); Optima
2100DV 2 iR RS & 55 B 1 R OB A (6
Perkin Elmer A7) ).

1.2 K
PEZEROEEN RN, (IS LDHS20140914), KT
TRGTHE, ('S DHSA20141023), KBEE0 S, (it

5 DHS20140815 ) « K 3% My xf M4 (b 5
DHF20140721 ) . K #% 2% F gk X} M5 (it 5

DHIM20140926), W H F KD A ], Bt sy
BT 98%. HIZAFERT (k'S5 SZBD1680V) i
H Sigma 23 ], FZ IR L (k'S 648-200001),
V) b S 2 R e TR . R (failalD, WE
VLD RHR A IR A F], FAbIRFIA A 4t
1.3 ##

WHEER I B4R 6 UK B HIN D = R BRHE
HIRTHT A A MR (kS DH20140901~
DH20140906), £ 3t 115 25 K27 B I e S e
FyEI K Rheum palmatum L. 3350 o KB [A]
h 2014 4F 9 o BRI A0 AR | MRSk SEAR
MBS AR R 6 MAFERRAL, 40 CEAT1E)S,
RN, BT .

2 HiE
21 BEERERSSITHE
200 BRSSO RS SR A O A

RSk SR BBz WAL MRS 1 g, BT R
FEMEIEMR, RSN 70%FEE 40 mL, & 30
min, FOEFE, FiEARI b, BA, WOE,
H 70% T RERN R R R, BRAT, ERE, EXEIEE,
FH0.22 pm FhALIEMEDEIS,  BRAGAHG t

2,12 HS RIS S R R PR IR R

NS NN 1 NN & NI CE - N & Pu
b IE E, I EEAR E A,  C RO R R Ay ik
82.0. 85.0. 72.0. 73.0. 106.0 pg/mL [K] ¥ &%) I
R -

213 {OiESME BUE Pheeda Cg oA (250 mm X
4.6mm, 5pum); VAN HEE (A) -0.05%MWER /K
(B), BREEVEML: 0~10 min, 10%~30% A; 10~
20 min, 30%~50% A; 20~30 min, 50%~70% A;
30~40 min, 70%~90% A; 40~50 min, 90%~100%
Ao HEURE 1 mL/min, 0K 254 nm, FEE 40
C, HEFERE 10 pLo AR St B LI 1.
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Fig.1 HPLC-PDA of the mixed reference (A) and taproot (B)

2.1.4  AavfEf gy R R IR “2.1.27 T
ISR 1. 24 54 84 104 15 pL, VEA
WAR LSO, DO IR T RIR BB (X0, 1
TR A R (Y, ZeilbrrEihsk, 5mH
TFECE 1o SRR (LOD) 5 HAf e F R (LOQ)
I ITE(EELE (SND R 3 R0 10 BRIl (& 1)
2.1.5 REERE  BURAXIRER, 1% Lk
WEAAFE RS 6 Uk, WE TR RUME, L
KEFE. KBR. Ko E. Koy, KRz Hkg
THIAR I RSD K 0K 0.2%40.3%10.5%-0.2%F1 1.2%.
2.1.6 EEVEAL RS FRIE KR (DH20140901)
THRH 6 13, IZIATIR T ESI AR AT, W%
HERE, PSP SRR KR, KTE.
W3\ K 2% AR RIS TR M, TR BT/ 4 RSD
WK 0.8% 0.9%- 1.2%. 1.3%F11.9%.

217 FaoE MR RE 8RR U K 3
(DH20140901) FARKNY 1 43, FeMAER 7 iEd%
BER SR, 12 h PIEERE 2 h 3R 19, A0 S0 AR,

%1 [EY3FER LOD #1 LOQ £
Table 1 Regression equations and results of LOD and LOQ

ot B EPEpig I LAEEF/(ngmL ™) LOD/(ugmL™)  LOQ/(ugmL™")
IGE- PN ¢ Y=5.9%10* xX—1.9x 10* 0.999 8 10.60~159.00 2.8 9.2
N Y=2.2X10* Xx—2.8%x10° 0.999 9 8.20~123.00 2.3 7.5
N ¢ Y=4.2X10* X—4.3 X 10’ 0.999 9 7.30~110.00 1.8 5.9
KT Y=3.0X10° X—6.2 X 10* 0.999 8 8.30~124.00 2.1 7.1
N Ll Y=7.6X10* X—1.7X 10’ 0.999 7 7.50~112.00 1.9 6.3

BE-FN S NN 1NN ¢ NN 1NN & L
Tk UG T BRI RSD KK 0. 8% 0.8%-+ 0.9%. 1.0%
F1.4%, 25 RUF S RAE 12 h ZWEGE .
2.1.8  INAE IR IR IS ORS ORR I A K B
(DH20140901) FAHUHH 6 43, 23 I FE S
By RS RPN R ARV A A T
FEOrHT, TR, g5 28R KR
NS NN NN R SO & 57 )
104.3%. 98.1%. 98.3%. 101.5%%! 103.1%, RSD
H23% 2.6% 1.9%. 1.6%H12.0%.

2.1.9 FEAIESE BT AR ARk SR
MR A i T R Ay T A SR LR 2.
B R EMR P AR A RE R KR A
ORI, K KOk 3.22~4.33. 0.77~
1.36. 0.27~0.39. 2.85~3.70. 1.88~2.44 mg/g;
S LR YN S NN | NN N1/ NN

B BRI 1.33~232. 2.46~2.52, 0.28~
0.34. 2.78~3.01. 1.82~2.01 mg/g; ALK
CS NN 1 /NN ¢ NN NN i3
) 3.21~3.68. 1.16~1.46. 0.30~0.42. 4.02~4.81.
2.48~3.02 mg/g; MBS HE. KEK. K
BEER KBy R R R R 3.22~3.76.1.02~
1.21. 0.31~0.67. 4.05~4.72. 3.61~4.46 mg/g;
A 25K 3 KR KB K I 0.56~
1.07. 0.45~0.69. 1.41~1.91 mg/g. M-AEFIM
KHE, (KT mhR.

22 FAIAMBHEERD DA E

221 MR EI & RS R E
M R RS 1 g, BT 100 mL HIE
HETEIH, N 50 mL 1) 80% /K L1, EilhEh
1 h 5 H A HEE 30 min, 7E 75 C/K#E 2h J5, &k
fhok, VEESRE, M, A 40 mL WK, FRiE
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Table 2 Chemical composition of anthraquinones compounds in different parts of R. palmatum
o e R HU(mgg )
e 15 PR KR K KHH) K e

FR DH20140901 3.22 1.03 0.39 3.15 1.88
DH20140902 3.34 1.36 0.27 2.85 2.34
DH20140903 4.33 1.00 0.28 3.45 2.44
DH20140904 4.25 0.77 0.31 3.56 222
DH20140905 4.06 1.04 0.29 3.70 2.05
DH20140906 3.93 1.10 0.31 3.57 2.00

A DH20140901 0.56 0.69 1.41 \ \
DH20140902 0.63 0.45 1.69 \ \
DH20140903 1.00 0.59 1.51 \ \
DH20140904 1.07 0.54 1.60 \ \
DH20140905 0.60 0.53 1.91 \ \
DH20140906 0.66 0.51 1.51 \ \

sk DH20140901 1.33 2.51 0.29 2.96 1.82
DH20140902 1.50 2.49 0.34 2.94 1.89
DH20140903 2.25 2.52 0.28 2.78 1.82
DH20140904 232 2.48 0.31 2.94 1.98
DH20140905 2.25 2.47 0.28 291 2.01
DH20140906 2.13 2.46 0.29 3.01 1.89

SR DH20140901 3.22 1.44 0.36 4.34 248
DH20140902 3.21 1.16 0.30 4.24 2.61
DH20140903 3.55 1.43 0.42 4.49 3.02
DH20140904 3.48 1.42 0.40 4.64 2.99
DH20140905 3.68 1.45 0.42 4.02 2.65
DH20140906 3.58 1.46 0.41 4.81 2.70

R R DH20140901 3.25 1.02 0.31 4.27 4.11
DH20140902 3.22 1.21 0.67 4.09 3.61
DH20140903 3.63 1.03 0.56 4.05 4.46
DH20140904 3.54 1.02 0.42 4.45 4.22
DH20140905 3.76 1.02 0.56 4.72 3.87
DH20140906 3.65 1.04 0.32 4.34 3.78

N R KRR

“\” represents that be undetected

SERE, 100 CHh/KH 1h, BURELA, InzgimKh
JERJFRD, FEAT, B, BT, ALUEREE,
INELpE, BPfF. Tt R v 2 B e .
222 XTHGEWEIS KRR 105 CH
i 4 P B (1) G /K A A BERT R 9.91 mg, B 100
mL &, INZERKE R R ZIE, #2459, WIf 99.1
wg/mL [R50 26 BT Pt i 45

KB FRELZS 105 C 8 22 18 5 J5 ot (1) 7] 2 4
IR N I 9.67 mg, & 100 mL &S, INZEIEK
ERBZIE, $EA1, R 96.7 ng/mL FFH 245 R 1R

X T i 8 5 Vo
223 bRtk B amEY, s

T 2450 B R A W T TR AR M I 2, DA R AR
b CYD, LIS S iR B R AR (X)) BT ER
PN, AP A 5 RN ¥Y=2.96 X 107> X+
3.14X107°, ©=0.995 3, LMVEHEN 12.6~126

pg/mL; 7 45 BRI R0 FEGR R E 5 R Y=17.94 X
107 X—0.019 2, =0.993 4, ZVEJEHA 112~
112.0 pg/mL.

224 WIHETEZBERB TR R
MR R R T I 2 B A o BT R LR
3. EMRPEAEEZPERIEE 9.76%~10.42%, I
i VS 5.76% ~ 7.63%, M R B
3.50%~5.72%.

23 RFHERERDDFHE

231 KA EIRS R RICTER R e T
BT R A 2 g0 T SERR R AR
HigsP g, WA G2 Ok, T, BRI
232 WAUECH]  1.25%MIBER- /K 1.25% A
ALK, IESFREAE R IR 7], oK AR R
THUEF

2.3.3 FERIIE R weende vERIIE, ARHE A



¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 3 #i 20172 A

* 571

*3 EMHXETREBUFIATAESBELEUFIRSE
Table 3 Chemical constituents of soluble polysaccharide in

different parts of R. palmatum

o Tt 5 B %
HBAE 5 ; PRI Y
R RYMEE A
TH  DH20140901 7.34 3.08 10.42
DH20140902 6.99 2.97 9.96
DH20140903 7.01 3.01 10.02
DH20140904 7.20 3.05 10.25
DH20140905 6.89 2.87 9.76
DH20140906 7.12 3.10 10.22
M DH20140901 4.01 1.98 5.99
DH20140902 4.56 2.47 7.03
DH20140903 5.01 2.34 7.35
DH20140904 4.20 1.56 5.76
DH20140905 438 1.48 5.86
DH20140906 5.04 2.59 7.63
H )} DH20140901 3.51 2.05 5.56
DH20140902 2.50 1.79 4.29
DH20140903 2.23 1.56 3.79
DH20140904 3.30 2.13 5.43
DH20140905 3.56 2.16 5.72
DH20140906 2.15 1.35 3.50

TS A Y.

MY =W, — W)/ W
Sorp y RHLLT 5 KO TR, Wy R RO R TR, W AR
il TR
234 RAgERESNAR EMHOEMN.
AR ESPERIGE 40 TR, F R ag
e 2 PRS00k 15.54%F0 10.20%
24 FTHTEMNERE
241 K HE IR (DH20140901)
HE AR 3 AN RFE 0.5 g, SRH]
e IRV AR AR s R TSR DU SR LA T e b
DR 5 mL 38, b3 mL XWEUK, FrS%se, B
TFEIRIEAT 120 CIny 3~4 h, H 2RSS

R4 EMAEMRE. HEhHRFHES

Table 4 Total cellulose contents in petioles and leaves of R.

palmatum
e T B0 %

IH- A7 -
DH20140901 15.74 10.20
DH20140902 15.81 10.21
DH20140903 14.99 10.19
DH20140904 15.50 10.18
DH20140905 15.38 10.20
DH20140906 15.79 10.23

FIME 15.54 10.20

BT, AHEER S S0mL, JERAFIN.
W K. Mg Hl Ca JGE N BIFRE 50 55 MllE .
242 WEE BESGRTIES, EH ICP-AES
MERESH Cuy Zn, Niv Cd. Na. Fe. Mn. K.
Mg. Ca. B. Al. Ti. Cr. Co. As. Se. Sr. Ba.
Pb. Bi. Hg 22 Fiucs. FAEALBERE, REOAES
SEATIGE 3 9k, BCPRIME.
25 TTESHR

ik ICP-AES & b KBB4 22 Fhoc
FHE, AR S ATLMGH, B R &S
BEFMICE, MEKRZ. E st d Ca 1
A 88.53 mg/g, K. Mg w B ar, Kkl 32.42.
12.93 mg/g; M F Al Fe 4054 1.22.1.17 mg/g,
BT EMR (0,91, 0.64 mg/g) FIHAE (0.47. 0.52
mg/g) . M Ca K EBEAK T, 2351 24 80.60-
28.73 mg/g, w1 T (21.08. 14.09 mg/g); Na
HO4 2,66 mg/g, Wi T EM (0.26 mg/g) MM fy
(0.57 mg/g).

x5 NEMERERENH
Table 5 Element types and mass fraction

T (ugg )

TR e i G
Cu 6.85 3.62 6.12
/n 15.36 13.45 22.40
Ni 8.23 7.69 6.97
Cd 0.06 0.06 0.09
Na 258.39 2 660.90 573.39
Fe 638.32 525.18 1 168.98
Mn 40.79 56.76 132.19
K 14 090.00 28 731.00 32 423.00
Mg 2 843.00 3661.00 12 929.00
Ca 21 078.00 80 603.00 88 531.00
B 15.66 22.50 26.08
Al 907.51 467.49 1221.80
Ti 18.24 10.94 26.20
Cr 5.40 2.83 7.28
Co 0.26 0.30 0.34
As 0.27 0.20 0.53
Se 0.05 0.02 0.06
Sr 50.65 66.98 62.17
Ba 16.82 21.57 10.29
Pb 0.31 0.50 1.50
Bi 0.01 0.01 0.02
Hg 0.03 0.03 0.02
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