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Abstract Objective: To determine annual and monthly change of the content of polysaccharides and

anthraquinones in root of Rheum tanguticum from 3 habitats in Qinghai Province. Methods: Polysaccharides were
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determined at 490 nm by phenol-sulfuric acid method with 0.102 0 mg * mL™" D—glucose solution as standard.
Anthraquinones were determined by HPLC with Eclipse plus C5 (4.6 mm x 250 mm, 5 pm ) as the column and
methanol-0.1% acetic acid as the mobile phase with gradient elution. The detection wavelength was 254 nm.
Results: The results showed that: (1) The annual change of polysaccharides presented “M” —shaped in samples
from Qunjia and Dongxia ( 2-9 years ) and “V” — shaped in samples from Ershilipu ( 3-7 years ) ;( 2 ) The monthly
change of polysaccharides presented “W” —shaped in samples from three habitats; ( 3 ) The annual change of
anthraquinones presented “N” —shaped in samples from Qunjia, Dongxia ( 2-9 years ) and presented “V” — shaped
in samples from Ershilipu ( 3-7 years ) ;( 4 ) The monthly change of anthraquinones presented three peaks in
samples from three habitats. Conclusion: Polysaccharides and anthraquinones in cultivated Rheum tanguticum in
different habitats and environments ( including soil organic matter, elevation, latitude and longitude ) fluctuated
by plant growth and development rhythm. Annual changes during the growing season and the breeding season and
monthly changes during May to November of the above two kinds of components were similar.

Keywords: cultivated Rheum tanguticum; polysaccharides; anthraquinones; content variation; dynamic

characteristics ; phenol—vitriol colorimetry; HPLC
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Tab.1 Habitats and envioromental conditions of three planting samples

77 Hb I LB IR N: £h E: &
(‘habitats ) (soil organic matter )/ ( g+ kg™") (altitude ) t/m (latitude ) (longitude )
TN ( Qunjia, Huangzhong ) 82.93 2857 36° 17" 275" 101° 40" 28.1"
P45t B4 ( Ershilipu, Xining ) 31.72 2297 36° 42" 155" 101° 45’ 249"
VYR AR ( Dongxia, Huangyuan ) 87.21 2970 36° 43" 31.1" 101° 22" 18.2"
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sl A BRAF ) 5 TGL - 16C B 53 4 R B0 ML
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Agilent 1260 7 = 250 AH 438 AL (245 G1311C
Quat Pump VL. G1329B ALS.G1316A TCC. G1315D
DAD VL) ; Agilent 43% T-fFul; R1001-VN RUfjghs 7%
RALCHS MR T AT BR A A ) 5 KQ5200DE %%k
A CRILTT A A BR A A ) ; Sartorius AG
CP224s ¥5 % W 7 K CF & +£0.000 1 g ) ; Mettler
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C R Z2 W Wrh D— T8 K 4 %5 B8 0k B (mg - mL7™ ),
D R Z W R R [T 255 1.442,
1.4 EB0ORORH 0 I S AR 7
141 @355 @3N Agilent Eclipse plus Cig
(4.6 mm x 250 mm, 5 pm); Ji s A A H H BN
0.1% BRI, B BEVE I (0~20 min, 60 %A — 80 %A ;
20~40 min, 80%A — 95%A ; 40~45 min, 95%A ) ; 1AFH
it 1.000 mL - min~' 5 I 25 °C 5 KK 254 nm.
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B 1.12 mg, KEZRHEE 1.24 mg, K& 0.55 mg, Y
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i O R e 1 ¥ G 1 N O O B
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% BRI B A R BRI = A
BEFEIL 3 YK, BRR 10 mL, A3 =S H ek, D [Tk

R T BRI B A R 2 10 mL =,
BUEEUE , 1 0.45 pm THALIENE, BNFS .
143 Jriksegss [lHJrRE: W “1.4.27 TR Y
TRA X IR 2.4.6.8.10,12.16 pL,#%0E “1.4.17
T €835 25 R SRR, LG s TR (Y ) R A
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ARVATR 10 wL, SELEIE 6 UK, 45 S R WAL RS Ik i
FEH AT

MR R A R BRI S 544
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x2 BERAEFIER
Tab.2 Methodology of anthraquinone

T [mH R LT H RS H N E et VGl mEM EE o

- L? ( regression R (linear (diurnal stability ) (intraday stability ) ( precision ) (repeatability ) ( recovery )
(‘anthraquinone ) . %

equation ) range ) /|ig RSD/% RSD/% RSD/% RSD/% 1%

RN ¥Y=2350.8X-0.4409 1.000 0.044~2.2 0.44 0.26 0.53 2.06 97.7 1.6
(‘aloeemodin )
KEz Y=1862X-0.880 1  1.000 0.024~1.2 3.4 0.51 1.7 1.30 99.2 3.0
(rhein )
KRiEE Y=5437X+1.2856 1.000 0.044 8~2.24 3.2 0.50 0.66 0.56 102.4 1.2
(‘emodin )
PN Y=2891X+6.7776 0.9999  0.022~1.1 0.32 0.39 2.0 2.19 101.6 0.86
( physcion )
K Y=2491.2X-8.9361 1.000 0.049 6~2.48 2.2 0.31 0.45 0.37 96.7 2.5

( chrysophanol )
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BTN 3 K, il sk g ma, AtnEfh 2t

BT TRAKT R RIRE B ] AL 1.
2 BER5HH
2.1 FERERE R A BRASLRHE
JE R HE AR PR A H PR L3R 3 ik 4.
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40 t/mi‘n

o 5 10 15 2 2 30 35 40 ¢nmin
1 2RI % (aloe emodin) - 2. KHR (rhein acid ) 3. K H (emodin )
4. K#E K F ik ( physcion ) 5. KM ( chrysophanol )

E1 EAXER(A)MNER(B)BIZE

Fig.1 Chromatograms of mixed reference standards( A ) and sample( B )

FH 22 3 AT, JH R R o 22 W AE AN (] 7 A
PR B B I A AE B AR Ak B A R A R B
S RIRE IR S 2 AR AR F 9 AR A (AR B R AR R
WEMAEPR i R I M TR AR B B
2 MW 2 5k 55 B R R B TE 2 AR A i 205
T (5.019% 1 4.88% ), 3 H7E 3 4F A= i ik 51 56
17 W (6.98% F1 6.43% ), 22 W4 & 10 Bifi 5 4F PR
H SR R B, IR AE 6 A (BE N £, 4.23% ) F1 5
A (RS, 4.62% ) I Ik BIRIEAE, B 5 2008 &
A AR R A MK, IR 8 AR (RE N S,
7.34% ) F 7T HEA (RS, 5.90% ) 5 555 2 45
WA, 7E 9 425 B #38 BIIR I8 ( 4.87% F1 3.96% ).
T B 3 4F AR B N 8.35%, FE S AE A BT [
N 4.62%, 7 HEABE BT R 7.94%, A5 AL LA S CV7
T,

RI TRMAEEHARESHEERSE( %, n=3)

Tab.3 Annual change of polysaccharides content in Rheum tanguticum from different habitats

b 24 34 4 4R 544 6 4FE 7AEE 8 A 9 4
(habitat ) (2-year)  (3-year)  (4-year)  (5-year)  (6-year)  (7-year)  (8-year)  (9-year)
R HEAN ( Qunjia, Huangzhong ) 5.01° 6.98" 6.66° 4.58¢ 423" 5.15 7.34" 4.87"
P45 1 B4l ( Ershilipu, Xining ) — 8.35" 7.14° 3.76° 6.46" 7.94" — —
TR PR A ( Dongxia, Huangyuan ) 4.88" 6.43" 4.90" 4.62' 5.07" 5.90" 473° 3.96°

T (note ) : —Ffdh 23 Bk (samples vacancies ) ; R HANF/NG PR R 225 B35 MR R A 2% . Bl Hr i SPSS20.0 ZEiH 441 H (1 one—way
ANONA BEHGIEA T, BAF X8 95% (the different letters in the table means the difference was significant, the same letter means the difference was not significant.
The data analysis was performed by the one—way ANONA module in the SPSS 20.0 statistical software package with a confidence interval of 95% )

x4 TEMAEEHARESEARSE( %, n=3)

Tab.4 Monthly change of polysaccharides content in Rheum tanguticum from different habitats

b 51 6 H 7H 8 H 97 104 1A

(habitat ) ( May) (June ) (July) ( August ) (September) ~ (October )  ( November )
W HEEM ( Qunjia, Huangzhong ) 5.25" 3.93¢ 4.85° 6.39" 6.00° 4.58' 6.73"
P45 1 Al ( Ershilipu, Xining ) 7.43" 3.54' 3.97 7.30° 579" 3.76° 5.43
TR PR A ( Dongxia, Huangyuan ) 4.83° 4.10° 2.64' 6.74" 7.13 4.62" 495

TE (note ) : R /NG T 12758 22 5 3 MR A B35 . Bli 200 Hy SPSS 20.0 ZEiH A2 1 ) one—way ANONA BEHEHEST | BA5 X 8]y
95% ( the different letters in the table means the difference was significant and the same letter means the difference was not significant. The data analysis was
performed by the one—way ANONA module by SPSS20.0 with a confidence interval of 95% )

HIZE 4 LR, BR8N R Ol
FEIH WA 1) T AR B AR R S AR AR RE N &
T B R e 2 B R RN S A F 11 A
EIRE Z RN SRR W TR
e 5 A O RAZH R B, T B 24 & i i
s N 2 A BLET A R S B R 6 Ay, K
W 2 (4 R 2 BEAE T T 4 IR % 5~11 ]y

i HE L

PR RRAK. BEJS, BRI 2 AT LA AR 3 2 5 i
TE 8 Ay, A S 1K Z 5 1 7E 9 103 43 il I
2 5~11 A iy o) —m W AE, JFETE 10 A FE =
5~11 Ay ey ss —ARME, OFAE 11 A& SOt 1
[l 7t
2.2 JEERREREBEERAE PR A A BRAS AR IE

FE b R BERAE PR AL PR L2 5 fE 6.
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x5 AEMAKEBRRERSE( %,n=3)
Tab.5 Annual change of anthraquinones content in Rheum tanguticum from different habitats
S 2 4R 34 44 544 6 4k 7 8 A 9 4
( habitat ) (2-year) (3-year)  (4-year) (5-year)  (6-year) (7-year)  (8-year) (9-year)

T HEEIN ( Qunjia, Huangzhong ) 1.82° 230 2.49" 272" 254" 1.82° 1.78° 2.70"
P HA ( Ershilipu, Xining ) — 229" 2.39" 3.11° 2.16" 1.96° — —
VLA ( Dongxia, Huangyuan ) 2.07" 2.08" 221" 2.83" 247" 243 2.60° 3.46"

I (note ) : —HEF 25l (samples vacancies ) ; & PR /ING FRER /R 22 5 b 2 MR 2R AR i #. BdiE 20T i SPSS 20.0 ZE 3442 P ) one—way
ANONA FEHIEF T, B{E X 08 95% ( the different letters in the table means the difference was significant, the same letter means the difference was not significant.

The data analysis was performed by the one—way ANONA module in the SPSS 20.0 statistical software package with a confidence interval of 95% )

6 AEMAXEBRMRARESE(%,n=3)
Tab. 6 Monthly change of anthraquinones content in Rheum tanguticum from different habitats
g 5H 6 J 7H 8 J 9/ 10 A 1A
(' habitat ) ( May ) ( June) ( July ) ( August ) ( September ) ( October ) ( November )
Y& PP EAN ( Qunjia, Huangzhong ) 2.08" 267 223" 218" 1.74° 272 2.16"
P H B4 ( Exshilipu, Xining ) 2.07° 3.20° 2.25¢ 2.84" 2.82" 3.11" 2.67"
VP AL ( Dongxia, Huangyuan ) 3.16" 3.91° 2.52¢ 3.03" 2.31% 2.83 2.17°

TE (note ) « FHAR[E/NG FREFOR 225 B35 AR F RN 23 Bdlisr

BT i1 SPSS 20.0 S8 # A4 4 H Y one—way ANONA A5 He#E4T , B 475 X 7]

4 95% ( the different letters in the table means the difference was significant, the same letter means the difference was not significant. The data analysis was

performed by the one—way ANONA module in the SPSS 20.0 statistical software package with a confidence interval of 95% )

HIZE 5 AR, BEIN S Rk & 2 4R A 2 9 4R
A R R R SO IRAE PR R S B N PR AR
ks, t U 3 AR AR 2 7 AR R R R 2
BEAEPR S R B VT PRI AR 3 A
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7~9 ARG R . R R OR A IR 5 AR AR K 5 4
FEAT I IR B R 0, RV AE 9 AR ZE A7 I HH LR 2 i
W (25 JRAE P AR, AR K 5 AFRAZ BN T L

M1 6 Al M1, RS I 1 sh S At Ay
IS R R, S e S~11 1 B R i A8 R 3 R AR
— 5 B R = S YR E MK
B 5~6 Afralde BT, 6 A 43w ik B bR
TEAE A HE I (BRI ) 7~9 J1 0y 5B B [ g
9 A ik B EARAKT-5 10 A0y XA =T 11 A 4y X
WA TR MR, B R B iR ERAZ 1
A KAIARY 6 I FIAE I ZRAE Y 10 F 4.

3 itig

3.0 ERBHL S A ERE
5 M AT R S ) R R T —

FEEREER, R ARSI 2 800~
4700 m, 202 S FIFEIN 2 WA 5 520 2970 m 1 2 857 m,
HHHTN 2 297 mo B RER B 0098 W A E A
JE L 1 3, T FE 5 L ) 2 A A AR i FRAT]
VEPEY) 3 AT 5, BN £ AR & g A+
HEAAYURE & A, A 3.4.6.7 R4
(AR A i e T AN EE 5 AR AR 2R
FrEoUl, S IO B MR AR A
R RE TR Z R R o0t IR AR T B A2 4K
T HEE PSR R, RS R AR R
PR E R SERES M A B L SR (A A
BB F LA VER ST, Hp A 4 R
LRI

32 ErEEsh RN ]

B 2 B, FEAS [ B A RE |, R AR R AR 2
BEAER & B AR K kB s, HRH
HIEAR — SN S S AR, R AR
150~160 d, — A K 3 3~4 AEJF R ITAE 2552, 4 A
IR E 5 A oA, 7~10 d MEFJRFF; 5 Ay
i hAEZE, 6 A A G TR A8 R84 1A H
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7 Ay T AR T TR, B S, ZEFF T A A 2R,
8 Uy FRISEHBE. 10 A4 BAISE 1 IRFEFELLS,
A A A L 10 A4 T AR R M43 98 A
BE, B ZE I OB A 25, f R AR K k. &=
I, KA R 2

R NFE IR G =, SR B ] 4 o e
TR A KRB AR, T RE S Y H B
BRI AEREAEK 3 4E UG  JFIRTTAE4SS
U, 5 LA 205 ALY B0, ol KT
B, SRR AR T T R B AR BR AR , 140k
A AR ECR AR, 2RI R, X
HELT Tt

JE R RO 2 S A 6~7 H Ak R i
ik, 6~7 AU M R R AL R . 0o T RAR
A B2 DR A 7R R TE AL AN Rl 7300 18], 23 A4 Qi s
W, ZHAE NI AR =1, R AL A
JE ek HoAth A= PR RE SR AL T RE R M A0 . FH
KEET 8~9 H Ak 3B oA K FEA S M Ak
PTG ShU85 , B BRI A X FRA , R/ s T 3=
SR AR, M) IR T AR TR ZE A 1B TR A
T, KK, 2 ErE X N AL THK . T
TE 9 4 2 05 & R, v B AR A 2 B R
[F1) 45 e T s S P D' B 1 FH R BRI 8. 10 H A
YR SE S I M ARG R R R
TR AR AZ 5, b E 3543 A 22 B 1) AR R A
HEAR TR 2 W S 5 — T, 10 Ay 2
BRI R AR B E 0] RE SR O BT FETE A
EQ
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