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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 C;5( 4.6 mm x 250 mm, 5 um )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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AHEY), EERR AL, 2 (AR N R LA 25 )
2015 4F il P AL AE B R B 25 B R EOR IR —, &
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51558 R T R K # ( Rheum tanguticum Maxim. ex
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R1 EHEBRE3IANFMMEBAER EREMG

Tab.1 Habitats and envioromental conditions of three planting samples

7L TP 527 N: 4 E: 408
(‘habitats ) ('soil organic matter )/ ( g+ kg™) (altitude ) /m (latitude ) (longitude )
P FPEEIN ( Qunjia, Huangzhong ) 82.93 2857 36° 17" 27.5" 101° 40" 28.1"
V7 BL ( Ershilipu, Xining ) 31.72 2297 36° 42' 155" 101° 45" 24.9"
IR VEZR 1 ( Dongxia, Huangyuan ) 87.21 2970 36° 43" 31.1" 101° 22" 18.2"
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Cary 300 Bio % 48 4 — 0] UL 4356 0% B 3 ( 32 [
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S A BRA ] ) 3 TGL — 16C Al & i# 6 2O AL
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hhiHE i

UE. TFUBAR EAE TG IR R A = A bl
T, 2 75% SR e 40 R sk
PRSI 75% 5244 100 mL, 160 W . 40 kHz . 30 °C
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mL, fIll Sevage iR [ =S P4t - IF TBE(5:1)]3 mL,
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C A Z MR D- T6 /K 8 8 0 R (mg - mL™),
D R ZWENRRAREL ]I 45 1.442,
1.4 ECAH (5 A R R i
141 355 (A% 44 Agilent Eclipse plus Cig
(4.6 mm x 250 mm, 5 pwm); J s A A b B, Bl
0.1% LRV, 6 FE PRI (0~20 min, 60 %A — 80%A ;
20~40 min, 80%A — 95%A ; 40~45 min, 95%A ) ; K
i 1.000 mL * min™'; HEIE 25 °C 5 KK 254 nm.
1.4.2 BEX AL SIS Hl S K
PR EBCXT Bt 2 25 K R 1.10 mg, KEEHR 0.60 mg, K
BE 112 mg, KEZFEBE 1.24 mg, KEH} 0.55 mg,
Vet EZS 2 25 mL, L PSSR R 44 pg -l K
2 24 pg-mL™, KEEEK 448 pg-ml ', KEHHEE49.6
pg e ml, RECE 22 ug - mL™ ATRAS X IR S

WA oK (i 4 50 ) 29 0.150 g, K 2% FRE
B HIEHIEHE T RS S M B B 25 mL, FRa, kel
Wi h, TS PR L, AN A e Y, B 5T U
i K SRR 5 mL, BB, A L,
8 % EhIRVA W 10 mL, 220 W, 40 kHz ., 30 C 54 F#
FEALHL 2 min, PRI =S H % 10 mL, iTFEAENE 1 h, L
% B A 2 R =
BEHEEL 3 VK, ARIK 10 mL, A I = S B, D8 [P

T SR I B A R 2 10 mL D,
WU e, 3 0.45 pm TALUERE , BPAS
143 Jrikedgst [mIEJ R I “1.4.27 TR
TRAXT R SR 2.4.6.8.10,12.16 pL,#%HE “1.4.17
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Tab.2 Methodology of anthraquinone

[BUEDEE M

H B E

H e ik wRE M TS

T RSD/
H_: ( regression R (linear (diurnal stability ) (intraday stability ) ( precision ) ( repeatability ) ( recovery )
(‘anthraquinone ) . %
equation ) range ) /pg RSD/% RSD/% RSD/% RSD/% 1%

PIERIER ¥=2350.8X-0.4409 1.000 0.044~2.2 0.44 0.26 0.53 2.06 97.7 1.6
(aloeemodin )
KR ¥Y=1862X-0.8801 1.000 0.024~1.2 34 0.51 1.7 1.30 99.2 3.0
(rthein )
KR 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 e Y=2891X+6.7776 09999  0.022~1.1 0.32 0.39 2.0 2.19 101.6 0.86
( physcion )
KA ¥=2491.2X-8.936 1 1.000 0.049 6~2.48 2.2 0.31 0.45 0.37 96.7 2.5

( chrysophanol )

144  FEAINE RS 5 FRHUAS AR A R R 24 0.150
g, FiE M 1.4.27 TN Y O 2 i A A 3 U, 4 TR
“L4.17 BT BT SR A B S A Tl 5
FRHEPATINAE 3 WK, e sk ik i A, R bRt 20t

S, TRA R IR S g I LA 1,
2 BEREHW
2.1 IR ZHEAERR A A BRAR fAFIE
FE R 2 WA PR H B WL 3 Rk 4.
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Fig.1 Chromatograms of mixed reference standards( A ) and sample( B )

40 t/uin

HH 2 3 AT, J oty R O 0 22 W AE AN (W] 1) Al A
S B T T K B T A P S R R A= = )
2 BB RE S 2 F 4 F o AR Y E R R
WRHERR SRS M7 RIS, B
% TR WE 2 ok 55 F il RE KB e 2 AR A ik 2 0%
R (5.01% M1 4.88% ), 3 HAE 3 4 Az i) 15 31 26
14 5 {8 (6.98% 1 6.43% ), 22 4l & 12 Bl 5 4F R
[ 38 TR B, IR TE 6 AR AR (HEIIN £, 4.23% ) F1 S
A (RS, 4.62% ) B 35 B IEE, BE )5 205 &
i A R R IR, IR 8 AEAE (FE N 2,
7.34% ) FN 7 AR (ARE S, 5.90% ) B IR 356 2 4~
WEEAF, 7F 9 4F AE i R 3A BRI AE (4.87% F1 3.96% ).
T LAl 3 4F AR i B Ol 8.35%, 1E S AE A IE R R
H4.62%, 7 F AR E TR 7.94%, AL LR V7
TR,

R3I FEAMSEGTHAESEFRIE( %, n=3)

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

Hb g 244 34 4 4 54FE 6 4 7R 8 AL 9 4R
( habitat ) (2-year) (3-year) (4-year) (5-year) (6-year) (7-year) ( 8—year) (9-year)
M F BN ( Qunjia, Huangzhong ) 5.01° 6.98" 6.66° 4.58¢ 423" 5.15" 7.34° 487
PG HA ( Ershilipu, Xining ) — 8.35" 7.14° 3.76° 6.46" 7.94 — —
VELJEZR Y ( Dongxia, Huangyuan ) 4.88" 6.43" 4.90" 4.62' 5.07° 5.90" 473 3.96°

1 (note ) : —#HF i 23t (samples vacancies ) ; F AN /NG FHEFOR 22 573 B8  MRIFR A BE . AR 0HTH SPSS20.0 ZE i AL 1 1Y one—way
ANONA FEHHEF T, BH{E X 0] 5 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 AAMEAEERAESEARSE( %,n=3)
Tab.4 Monthly change of polysaccharides content in Rheum tanguticum from different habitats
L 5H 6 7H 8 J1 9H 10H 11 A
( habitat ) (May ) (June ) (July) ( August ) (September ) (October)  ( November )
M FEEN ( Qunjia, Huangzhong ) 5.25" 3.93¢ 4.85° 6.39" 6.00° 458" 6.73"
P4 5L ( Ershilipu, Xining ) 7.43" 3.54' 3.97" 7.30° 5.79" 3.76° 5.43°
VIR A% ( Dongxia, Huangyuan ) 4.83° 4.10° 2.64' 6.74" 7.13" 462" 4.95°

TE (note ) « RIPAR/NG FRFORZE 7 B3 MFEFIRARZE . BAu/mHr i SPSS 20.0 SEiH AL A one—way ANONA BEHEAT, EAF X ]
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% )

FE 4 TR0, R R 8 WA AN R A AP A M
RO AR B T AR B SR A S AR R RE I 2
T BB R 2 R R R BN 5 H A E 11 A
PR REZHEET a2 W FR ARl
¥ 5 HGRAZHR S, B2 S R
s N 2 A BLE A OR B 2 R e 6 Ay, K
ke {9 R 8 20 AR 7 H A o R = 5~11 A 4y
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T . BEJS , BRI 2 AT BUER B K B 2 0
e 8 H 4y, 2R e £ W) Kk 2 B AE 9 H 4y 5l It
2 5~11 Ah i) — e (a, JF & 7E 10 H =
5~11 A i s AR, OFAE 11 A& s 3Ot 1
[1F-
2.2 FEWREREE A PR A BRAR L RRIE

R ity R B BB AT B A A B 5 i L3R S RN 6,
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*5 ARMAKRERBRERESE( %,n=3)
Tab.5 Annual change of anthraquinones content in Rheum tanguticum from different habitats
Hum 2 A 344 4 4FA 544 6 4 74 8 A 9 A
( habitat ) (2-year) (3-year ) (4-year) (5-year ) (6-year) (7-year ) (8-year) (9-year )

15 H AN ( Qunjia, Huangzhong ) 1.82° 2.30" 2.49" 2.72° 2.54" 1.82¢ 1.78° 2.70°
P47 H H4# ( Ershilipu, Xining ) — 229" 239" 3.11° 2.16" 1.96¢ — —
IR AR ( Dongxia, Huangyuan ) 2.07° 2.08" 221° 2.83" 247 243" 2.60° 3.46"

TE (note ) : —HEAhZE B (samples vacancies ); R EI NG FRERIR 2252 35 RPN AR . Bdln s SPSS 20.0 SETHRAFALH Y one-way

ANONA AT, BA5 X A4 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% )

X6 AEMEAXERBRARESE( %,n=3)

Tab. 6 Monthly change of anthraquinones content in Rheum tanguticum from different habitats

b A 5H 6 H 7H 8 J 9 A 10 H 1A

(habitat ) ( May ) (June ) (July) (August)  (September)  (October)  ( November )
12 HEEIN ( Qunjia, Huangzhong ) 2.08" 2.67" 223" 2.18" 1.74° 272 2.16"
P57 54 ( Ershilipu, Xining ) 2.07° 3.20°" 2.25° 2.84" 2.82" 311" 267"
T2 JR 2R ( Dongxia, Huangyuan ) 3.16" 3.91° 2.52" 3.03" 231" 2.83° 2.17°

I (note ) : RAPRF/NG FREFOR 2252 B3, R FOR AR BURSHT R SPSS 20.0 ZEiH 42 7 Y one-way ANONA FEHHEAT , F A5 X [H]

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% )
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— 3, B R s TEREYNR T AR
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9 H ik Bl AR5 10 A 4y M 1175 11 A X
WEA TR, AL aT L, B R N B A RAZ R 7
ARG 6 Ay A K BLE A 10 A4
3 it
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Rk 1 b ) S R R e R AR R B —

WEREE, R A RAS iR R 2 800~
4700 m, RS FIREIN 2 144533120 2970 m 1 2 857 m,
AN 2 297 mo JEH R B 0 RIS A
JE R T ) -, R i SE PR ) 2 AR A FEA B FRAT
VERRIN 3 AFIMEILINT S , BEIN £ FIARIE £ AR R+
AL T A, A 3.4, 6.7 4EE
R E M e B T 0 AW (R 5 AR AR R ZRT
PR, MU IO S R A AT RE A
R RE RO B 22 BN R o0 i DT AR T SR AZ A
AT A BIR ZEm  iEAS FARAER
FITRLEE TR RE CRRAA | A R L B 2
REIREE FA LR A VER SR, Horp A B 4 e
HLHY
32 SRS R

B 2 B, FE S TR B AR M, R RE R EAR 2
WEA R o A AR K R s, BRI
AR —E B SR, R ERE R
150~160 d, — A K 5] 3~4 4EFF U TFAE 4552, 4 A
BYIREE 5 At a A4, 7~10 d PR IF; 5 H 40y
AR ZE, 6 H iRl A2 AE FFEE 9 1A
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7 A Ay R AR A, WS ZE R IT RG2S,
8 Ay NHaJSE4HAE, 10 A0 EAE 1 IRFEFELUG,
A R A R L 10 3 T RI R R b 1 53 58 A A
e, R ZEIE A 28, kAR K Bk b &=
N (AR S e

ZHEAEIRI AT, R B R4 s e
TR AR R AR A, T RE S HEY F B
RO HIOCE . eI K 3 LS, FFIR AL S,
BN EEE, SIS TUAE 205 R 0 B, A KT
AL AT MR, FE IR AR, L35
e AR HCRAR SR, B R, i X
WA BT

JE R R AR 2 0 B AE 6~7 A ik i
%, 6~7 A R R R BAC IR . 2 & i TR
A BB PRA 7R R AR IE A6 AR 7 10, 43R i 45
I HE %, AR BRI Y, A AR R AT
JeAREkH HoAb A RO REHR AL T RE M0 . FH Ay
KT 8~9 A M kkHh I 387 Az A FEAS iy, A ) A=
BTG S8, B BRI AR X FRAG, RARVE T S 6 T =
BRI AR, R B BT AR AR ZE A 1 SR
FE, A RIGK, 20 & e X e R A T I i
9 A Z )5 & 5 TR, il RE 2R PR AR & H B AT
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