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Drying Methods of Rheum tanguticum Maxim. exBalf.
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Abstract: To explore the suitable drying methods for Rheum tanguticumMaxim. exBalf. bycolor, drying time, drying rate
and content of active ingredients as indexes. The results showed that: with the water loss of R. tanguticum, drying
process , physical activity and physical form and the active ingredient content also changed significant. Different drying
methods have a great impact on the quality of R. tanguticum. Combination these indicators with equipment requirements

and suitability for large-scale promotion and other aspects.into account,the suitable drying method for R. tanguticum is

recommended to dryin the shade,or sun-drying or oven-drying at constant 45-55 °C.
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FE T4 K T ( Rheum tanguticum)
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Table 1 ~ Test treatments of R. tanguticum
ErRes AbBE T %5 bRy G Kb BT v
No. Test treatment No. Test treatment No. Test treatment
. 512578, 20 P LA U T AR . 45 CHF N A4S T
’ Dry of thizomatous in -78<%, and vacuum of 20 Pa Dry in 45 C Dry in 45 °C after fixing
LD2 T8 °C 20 Pa L2504 T4 n 55 CHEF 0 AHJE 55 T+
Dry of root in -78 “C and vacuum of 20 Pa Dry in 55 C - Dry in 55 °C after fixing
AR 15 65 CHt+ AHIE 65 CHET
LG . . H3 . S3 . e
Dry in drying shed Dry in 65 C Dry in 65 °C after fixing
vé ) e X e Ak T 48 e 75 CHET o AR 75 CHEF
Dry in cool, well ventilated space away from light Dry in 75 C Dry in 75 °C after fixing
WB 6 KW Iy T fife B s T4 H5 85 CHEL+ S5 AHE8S CHET
Dry in microwave vacuum under 6 KW Dry in 85 C Dry in 85 °C after fixing

2.2 EARENSHINE
2.2.1 &Mt

@it Agilent Eclipse plus C (4. 6 x 250
mm,5 pm) , AP 1.000 mL/min, A A
HIBE, B 2 0. 1% DK SRRV W, 16 L DRI AR 724 .0 ~

20 min,60% ~80% A ;20 ~40 min,80% ~95% A ;40
~45 min,95% A, #E 25 C KM 254 nm,
2.2.2 3RS o B S 5 Y ) &

B S ERIOGH I 5 2525 KB 1. 10 g, K 380
0.60 mg KFEZ 1. 12 mg KB ZHEE1.24 mg, K
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B 0. 55 mg; B, 70 0 E 45 2 25 mL, Hil LS
FIEREZR (44pug/mL) KRB (25 pg/mL) KB
#(44.8 pg/mL) KBEE Hfik(49.6 pg/mL) KK
1 (22 g/ mL) AT RE G5 W o

FREUE T RE KB Tk K (3 65 HIfi) 0. 150
g KEE PR E, B H I T, R % A B 25
mL, FREFE L IMER 1 b, e, Bk E e,
F R R B (0 B i 50 BB . A R IS
5 mL, EEE A, RN N 8% EhFR W 10 mL,
AP ALFE 2 min, BT =G0 BE 10 mL, JA i 1
h A B S, A B A 2 TR P
A BRIk, IR 10 mL, B = A B
U T R 2R T, B T o R B A AR, RS & 10
mL S, BRI, 4 0. 45 pm GALUERR , RIFS
2.2.3 FEFER
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8.10.20 .30 .40 50 wL, {3 A 5 BORAH 0 4, 72 iR
2.2.1 TR Ay 3% S E AT A, LA T AR (Y)
AR (X, pe) FERIA e, 75 A5 72

FUE RS e 1 d N 0.2.4.6.8.16.24 h
FIESE S d A% W HR] — X B8 S 10wl — Ik,
SEIRII 24 h AN S d XS R SRR E TE R A, RS
JEE S A 2 W I A R R VR T 10, L, 3 S0 5
6 W, G5 R R WA S FERG 9% B R ffe R ML
56« IR —HF SRR 6 5y, 43 it 4 Bl T W, &5
KR EEE MRS AR PR 5258 - 5k F
RE DS A % AR I E VS R B AR Bk 0. 150
g, o0 BIRG %5  AAH 24 F AR  ORR RO Y
80% 100% ,120% (5% e 75 W 2047000 5, A % L
B0 L, 3158 i g R ik 2 48 hn b AR L 3%
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Table 2 The index of methodology of anthraquinone

Hial et H e M

JbR R s el iR

T [l )35 72 2PV Ditirnal Intraday A HEE Recovery Recovery
= egress > > D . Precision Repeatability of standard  of standard
= Regression R2 Linearrange Precision Repeatability of standard of standard
Anthraquinone tion ) stability stability RSD (%) RSD (%) addition ddition
equaho H&) JLURSDL(% )% RSD (%) ¢ ¢ “‘(‘7; RZD((:;)
‘0 0
PR R Aloeemodin Y =2350. 8X-0. 4409 1 0.044 ~2.20 0.44 0.26 0.53 2.06 97.73 1.55
K # R Rhein Y =1862X-0. 8801 1 0.024 ~1.2  3.37 0.51 1.68 1.30 99.21 3.01
K#Z Emodin Y =5437X +1.2856 1 0.0448 ~2.24 3.16 0.50 0.66 0.56 102.40 1.22
R if Physcion = +6. . . ~1. . . . . . .
K Bk Physci Y =2891X'+6.7776 0.9999 0.022~1.1 0.32 0.39 2.02 2.19 101.55 0.86
W rysophano = .2X-8. . ~2. . . . .3 . .
K Ch hanol Y =2491.2X-8.9361 1 0.0496 ~2.48 2.19 0.31 0.45 0.37 96. 66 2.53
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mAU
35
30
25
20
15
10

5

0

LJU JL I

A

5 10 15 20 25 30 35 40 min

PHEABA TG, HERE R 10 pL, BHFA I E 3
U, iE T I T AR, bRl 2k I SE i TR
At R it P LT 1

mAU |
50

40
30
20

1 3
lgﬂJ ,. L,.JJL«,LL_J_,
5

5 10 15 20 25 30 35 40min

Bl RBEWRM(EZ)MNER(A)R HPLC BiEE
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TE: 1 P2 RMER ;2. RIIR ;3. RITR 4. KETRWEE:S. K
Note: 1. Aloe emodin;2. Rhein acid;3. Emodin ;4. Physcion;5. Chrysophanol

Fig. 1
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2.3 BEFEAMBEENE
2.3.1 &#EE&H
3%k A Agilent Eclipse plus Cig (4. 6 x 250
mm,5 pm) . AR E 0. 800 mL/min, JBHAH A Ny
ik NG, B R 0. 1% UK & TR i WL, 66 B Pk I R 7
$7:0 ~30 min, 18% ~20% A, F:i& 30 °C, 4l i
1+ 340 nm,
2.3.2 TR SAAE X IR R 09 h) &
FREOM HR ST H B 0. 66 mg MIFEH A 1.1
mg,0. 1% iR S AN/K B R, 0 9 E 25 %8 10 mL,
VE SRRt BR S AR TR W

% R BB T R R BT R R (3 80 H )
0.30 g, B EIEHEIEHH, A 0. 1% Bl S Sk 5
W 50 mL, FRE dhE, 160 W 30 “CBA 1 h, s ,0.1%
TR S E KRR RIS F i AR AT
2.3.3 FEEER

7R R H 2. 3.2 T R &/IEH B MR IE 1T
AXTHEAR 1.2 4.6 .8 .10 wL, #2068 2. 3. 1 TR [ a3
SAFEA TR, LA VR (OY) kR (X, peg) 1
Wl 2k, 75 03 772
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Table 3  The index of methodology of sennoside

H R RE 1 H R b

N LR &Sy B ES

| =t 28 ek g3 =y ove SCOV
Tyt 1= 77 -]:i /-56 P Divrnal Intraday ﬁ%)y, wE l‘q: ‘ Recovery Recovery
. Regression R2 Linearrange . e Precision Repeatability of standard of standard
Sennoside . stability stability .. .
equation (pg) RSD (%) HKSD(% ) RSD(% ) RSD (%)  addition addition
(%) RSD (% )
FHV5H BSennoside B Y =876.33X +0.3203 1 0.066 ~0.66 0.48 0.63 0.35 1.18 98.87 1.12
V51 ASennoside A Y =1447.6X +1.9698 1 0.11 ~1.14 1.55 0. 65 1.33 1.54 99. 64 0.98
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Fig. 2 HPLC chromatograms of mixed standard (Left) and sample ( Right)
1:6. FIEH B;7. FEH A

Note :6. sennosideB ;7. sennosideA

2.4 BREENE
2.4.1 @&iELH

B iEAE N Agilent Eclipse plus C18 (4. 6 x 250
mm,5 um) . AEFURE 1.000 mL/min, RshH A K
Ik O, B R 0. 1% UK LR 3 W, 16 B2 e I 72 )7
#:0~5min,5% ~8% A;5 ~8 min,8% ~12% A;8
~12 min,12% ~14% A ;12 ~20 min,14% ~17% A;
20 ~ 21 min, 17% ~ 80% A;21 ~ 22 min, 80% ~

100% A ;22 ~23 min,100% ~5% A, F:i& 25 C,#
A 280 nm,
2.4.2 3R gh Fe K S R 0 ] &
FRIBOS IR S T2 0. 80 myg, I, i€ 75
225 mL, fERXT B AR AE A W . PRI B LS
% 1.55 mg, PELFEM, 222 10 mL 7E A% B 5 AR
HERS R -
K FRBUE TR KB AR (4 65 Hifi)0.50 g,



1662 FR YIRS 5TT & Vol. 29

EHIEFIE P, A EE 25 mlL, 160 W 30 Ci#  XfH 4 1,10,20,30,40,50 60,70 80,90 100 plL, 4%
AL bR i E A 25 mL ARV UEMAE MR 2,401 U B @35 AR ORRE AT RS I, $81 G 0 T AR

B AR (Y) AR (X, pg) AR T ZR, 75 [T 75 R
2.4.3 FkFHER HAMEZTTIER 2. 2.3 0 PIRRER BT VL =46 b

W77 2. 4.2 IR E TRAILER  4PRILEE4,

x4 BRAEFER
Table 4 The index of methodology of tannin

TR b H R b TR R i A e i A

[ )55 72 ZEVETE R . iy wEEE Recovery Recovery
245 . - Diurnal Intraday . 17 .
Tanni Regression R2 Linearrange abilit tabilit Precision Repeatability of standard | of standard
annim equation (pg) R;]; 1(107} ) R;]; 1(1;/) RSD (% ) RSD/ (%) addition addition
’ 0 (%)  IRSD (%)
EETBR Gallic acid Y =1810.2X +1.6824 1 0.032~3.2  0.85 1.31 0.56 0.62 101. 21 0.88
JLASE Catechin Y =334.53X +11.858 1 0.155~15.5 2.27 1.79 1.85 0.41 98.89 2.15
244 HaRE R HEE R 1000, A A7 3 0K, i o

PRIURESR AR 2 0.5 ¢ M 2. 4. 2 UYL AR AR 2 35 . ARk (il AL 3
il A A, = I 2. 4.1 R 1 G5 A A TAR

mAU 8 9 mAU 9
175 175
150 150 8
125 125
100 100
75 75
50 50
25 25
0 “ 0 A A
2.5 5.0 7.5 10.0.12.515.0.17.5 20.0min 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 min

3 GREMRa (L) FkEm(4A) B HPLC &k E
Fig. 3 HPLC chromatograms of mixed standard ( Left) and sample (Right)
8. WETR;9. LER
Note:8. gallic acid;9. catechin
x5 BEOHAETRHEETESINEE

Table 5. Drying time, drying rate , appearance and color of R. tanguticum

g TIRIGFIR] YR R T AT 1 S L £ P . L AL B i SN ERE S
ET] . \ G . .
N Drying Drying Appearance and color N Drying Drying Appearance and color
% time (h) rate (%) of the cross section o time (h) rate (%) of the cross section
2 Sp b /7 R b 52 ] ¢
LD} 24 31/03 FEH, TR A M 1S 20.5  31.18 PR (@, A7 SR B, M
Bright yellow, no spot, with sag Dark brown,black spots,with significant sag
= 5, i 2 ! B 5, i
LD2 o 30 95 FEH, T AT M s1 56 35.18 HORR e AT 1B CLHE AL, T M
Bright yellow, no spot, with sag Yellow brown, brown spots, without sag
s S b 7 ; ; S b v
G k4 s B TERE MK © 3 s B AT T, TG
Bright yellow, no spot, without sag Yellow brown, brown spots, without sag
e T i 2 S B (U [ A A
o bse aese | JOERELGEES LMK G w aas TG AT BN
Bright yellow, no spot, without sag Yellow brown, brown spots, with slight sag
e T N1 AT . (U] R
Hi 56 35.29 AR, O, T s 25 30.89 R A 4 (LB, B
Bright yellow,no spot, without sag Dark brown, brown spots, with significant sag
‘ HE 4 Wi T TR §
b 3 Al o R I s 1o asgo | WE ARG MEYIR
Yellow brown,no spot, without sag Dark brown,black spots,with significant sag
i 5, 1] LE 5, 11
3 3 29.50 s, A EREA, MR R B v 30.33 A, A RGBT, B &
Yellow brown,brown spots, with slight sag Black brown,black spots,with significant sag
NAY: p SN 2 H
w as s | TG HEEEES, MK

Dark brown,brown spots, with significant sag
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e 5 T, AT HE TR BT B T 4
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AR BT 5025 MR T A4 T 3 iy . e Tt
IR AL 1.5 by [ RBET FIBA T AE M i K
HAF TR M8 . TS HET R4 T30 5 T 4
MET, ELHEMET 047 TR T HA o5 . Ak
THR MO TR AL T T I ] S, U AR U
FE 1 LA AL 5 5 T BT RIS , ARSI RE 9 A 8K
AR, (5 T 4883 ) 5 B3 I B RF ], 3F O 33 S (M
PRI 3 255 % PE R ISR A R 6] AR |, 4 — b7 1 40
BAG e, RS B AL RS A% &,

REHIAE TS % (R E 25 4L) (2015 i)

T T A ASEARREE T AT 1) DL, € T B e T i
ARFRZE R IR S o B L Bl AR TR L T A9 K
IR 2 P A O, BT BT T o DR TR (R
WOR Z AR, LR IR 75 5 AR T4 1) 8 1 42
PR OIS @ FUE, BT MR TR 2%
IR v R 1 A0 T LA R B ok R A o e 1
Mt N HE LU R R M T I AL R
R B, P RER PR N AE DI I 2 U2 304k DL K
FML T AR A AL B 23 70 h e — FRCR A W o A S
[F1] PN BRE SR I/ NBURLIR 33X 288 IR 40 e e T ek
AR TR WAL B R BER . e LTk, LT
Jo I T 5 R 7, 22 1 PP AR NI A A 20, PTRESE: Fh
TAEJEI (8] A PROEE IS K | B 45 HA B 4 el B

2.5.2 FRFEMNBEHREEREN TG A

Table 6 The contents of anthraquinone derivatives under different. drying methods( % ,n =3)

®6 THEALEHHAEERIE (% ,n=3)

JABR Anthragdinone derivatives

oy SRR '
No. FEREF PNy PN PN K Total anthraquinone

Aloeemodin Rhein Emeodin Physcion Chrysophanol derivatives
LD1 0.4493 +0.0006a 1.8490 £0.0026b . 0.3174.+0.0010a 0.7419 £0.0017b 0.1714 £0.0041d ~ 3.5291 +0.0041a
LD2 0.4153 £0.0011b 1.8781 +0.0040a. 0.2495 +0.0014b 0.6409 +0.0042d 0.3000 £0.0026a  3.4840 +0.0066a
LG 0.3882 +0.0024¢ 1.8128 £0.0020c¢ ' 0.2425 +0.0008b 0.6277 £0.0011d 0.2977 £0.0019a  3.3689 +0.0017b
YG 0.4429 +0.0014a  1.7206 +0.0062¢ 0.2189 +0.0008¢ 0.6809 +0.0016¢ 0.3114 +0.0020a  3.3748 +0.0020b
H1 0.4228 +0.0010b~1.7028 +0:0120e., 0.2656 +0.0026b 0.8174 +0.0036a 0.2648 +0.0009b  3.4734 +0.0018a
H2 0.3943 +0.0007¢ 1.7943 £0.0011d  0.2267 +0.0007¢ 0.6046 +0.0020e 0.2180 +0.0055¢  3.2380 +0.0039¢
H3 0.3073 £0.0016g 1.4134 £0.0042h 0.2239 +0.0010e 0.5486 £0.0020f 0.1276 +0.0036f  2.6208 +0.0070f
H4 0.3387/£0.0006f . 1.4126 £0.0019h 0.2453 £0.0017b  0.5539 +£0.0033f 0.1243 £0.0031f  2.6748 £0.0055f
HS5 0.3899 +0:0058¢c 1.6306 £0.0070f 0.2238 +0.0012¢ 0.5530 £0.0070f 0.2304 +0.0023c¢  3.0278 +0.0021d
S1 0.3827 +£0.0020c  1.5772 +0.0022g 0.2450 +0.0006b  0.5345 £0.0026f 0.2108 +0.0110c  2.9502 +0.0030d
2 0.3404.+£0.0014e 1.3386 £0.0041j 0.2210 +0.0005¢ 0.6397 £0.0040d 0.1844 £0.0020d  2.7241 +0.0045e
S3 0.3322 +0.0011f 1.2882 +0.0028k 0.2368 £0.0014c 0.5646 +0.0009f 0.1920 +£0.0037d  2.6138 +0.0121f
sS4 0:3464 £0.0007¢ 1.3429 £0.0017i 0.2309 £0.0011d  0.5711 £0.0013f 0.1721 £0.0046d  2.6634 +0.0019f
S5 0.3528 +0.0035d 1.4118 £0.0038h 0.2035 £0.0030g 0.5054 +0.0040g 0.1843 +0.0022d  2.6578 £0.0044f
WB 0.2082 +0.0022h  0.9617 £0.00391 0.1510 £0.0032h 0.4558 +0.0033h 0.1592 +0.0019e¢  1.9358 £0.0018g

S = WM PR RPRRFRFOR 2 R B3 HRFORR B . B HTH SPSS19. 0 e HER L Y one-way ANONA REHIEAT, B (5
X[k 95%

* Content = mean = standard deviation;different letters in the table means the difference was significant,the same letter means the difference was not sig-
nificant. The data analysis was performed by the one-way ANONA module in the SPSS19. 0 statistical software package with a confidence interval of 95% .

X R A, A BMRARSMR YO R VR /T HL A H2 B B R T, B S

f BT B BT R T R A
FLEAE T, SR & 4 9 HI > H2 > HS > H4 >
H3 5 i it B 336 34 SE A, Ji ) BE L3 ] TH{H i

SI >S2 >S4 >S5 > S3, 75 1k B 5 B 3 8 o 2 S A1
J& 1 (Rl P 5 o /N TR IRL N 9 5 e T
H,H1>S1,H2 >S2,H3 >S3,H4 >S4 H5 >S5, ¢
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FATRIAIRLEE T, e S R & s TR AT,
YT AH TR S AR . LD > LD2, 3£

BRLEVE LT (EL IR EEAN K o PRI, SR MG 44
PR AN 7,45 ~ 55 CHETEUES

MREEEIR S e TRER S &, Hrh g2 gt 2.5.3 FTRAIZIESHRXEEBFEED RN
TIESEATHET, B & B b e RS . #a

KT TRAZEEBAREBSHIE(%,n=3)

Table 7 The contents of sennoside under different drying methods( % ,n =3)

151 Sennoside FVEF Sennoside

Gy S i AT
No. HIGH B FIGH A fotal No. HISHF B HIH A Lotal
Sennoside B Sennoside A sennoside Sennoside B Sennoside-A sennoside
LD1 0.3508 +0.0031i  0.3832 £0.0047i 0.7340 +0.0039j H5 0.4328 +0.0111h  0.5352.£0.0040f 0.9680 +0.0121¢g
LD2 0.6792 £0.0040b 0.7710 £0.0029b  1.4502 +0.0083¢ S1 0.5100 £0.0020f 0.6630 £0.0066d.. 1.1730 +0.0037¢
LG 0.6454 +0.0025c¢  0.8462 £0.0019a 1.4916 +0.0026¢ S2 0.3974 +0.0041h  0.4832.+0.0093g  0.8806 +0.0022h
YG 0.7782 £0.0011a 0.8980 £0.0103a 1.6762 +0.0022b S3 0.6090 +0.0037d” 0.6916 £0.0065¢ 1.3006 +0.0051d
H1 0.4808 £0.0092g 0.5462 +£0.0069f 1.0270 +0.0025f S4 0.4838 +0.0039g ~0.5670. +0.0031e  1.0508 +0.0049f
H2 0.3924 +0.0044h 0.4496 +0.0027h 0.8420 +0.00131 S5 0.5104 £0.0008f 0.6648 +£0.0041d 1.1752 +0.0036a
H3 0.5804 £0.0036e 0.7344 £0.0020c 1.3148 +0.0077d WB 073016 £0.0031] 0.2422 £0.0011j  0.5438 +0.0021k
H4 0.5702 £0.0022¢ 0.7244 £0.0031c 1.2946 £0.0029d
P

= BMH + P2 RPRRI RN 257 B3 MIRIFRR R % . i /34 /SPSS19.0. Zit 141 442 HH /) one-way ANONA 54 iff
leﬂ 7@ 95% .

“content = mean * standard deviation;different letters in the table means the difference was significant, the same letter means the difference was not signif-
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icant. The data analysis was performed by the one-way ANONA module in'the SPSS19. 0 statistical software package with a confidence interval of 95% .

SFEET A, & BMRHRSNUT R : YC > LG FIE T4 & i e flk . LD2 > LD1, R A FE 1
>LD2 >H3 >S3 >H4 >S5 >S1 >S4 >HI >HS > 82 BTHRZE,
>H2 > LD1 > WB; [ 1) 75 15 1 5 5 e , Bt I A0 2.5.4 FTRIENEEFHFRTRREDIRAT "
RURT R (IR Iz, BB R R TR (R=ZE)
KR8 THRAFEHHFXRENERESE(% ,n=3)

Table 8 ' The contents of tanninsunder different drying methods( % ,n =3)

s ¥ Tahnins ey - 25 Tannins o
mumber W F@ e Total No. BT [F=> Total
Gallic acid Catechin tanninusing Gallic acid Catechin tannusing
ILDI  0.1369 +0,0041f 4.3355+0.0036b 5.4724+0.0038b ~ H5  0.1634 +0.0010c 2.3860 +0.0020f  2.5494 +0.0020g
LD2 [70.1194 £0.0020g.. 3.6390 +0.0028¢c 3.7584 +0.0027d sl 0.1967 +£0.0016b  4.3448 +0.0043b  4.5415 £0.0033c¢
LG  0.0867 +0.0016i 4.3971 +0.0042b 4.4838 +0.0011c s2 0.1431 £0.0021e 4.2269 £0.0066b  4.3700 +0.0040c
YG . 0:1090.£0:0019h 5.8409 +0.0020a 5.9499 +0.0101a s3 0.1116 +£0.0020g 3.2856 £0.0030d  3.3972 +0.0056e
Hi 0.0946 +0.0021i 3.7858 +0.0055¢ 3.8804 =0.0067d S 0.1610 +0.0044c  3.0257 £0.0015¢  3.1867 =0.0019f
H2  0.1517 £0.0009d 3.5377 £0.0060d 3.6894 +0.0027e S5 0.1538 £0.0031c  3.0023 £0.0110e  3.1561 +0.0022f
H3  0.2006 +0.0063b 3.3879 +0.0031d 3.5885+0.0010e ~ WB  0.9799 +0.0026a 3.0083 +0.0010e  3.9882 +0.0045d
H4  0.0969 £0.0010h 2.2572 +0.0017g 2.3541 =0.0023h

SO = M = bRk RAPORE TRFOR 25 B3 MR SRR B3 . Bn S A SPSS19. 0 SEiT AL H Y one-way ANONA #5f it

l:lujjj 95%

“content = mean * standard deviation ; different letters in the table means the difference was significant, the same letter means the difference was not signif-

7, B

icant. The data analysis was performed by the one-way ANONA module in the SPSS19. 0 statistical software package with a confidence interval of 95% .
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