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Study on drying methods of Rhei Radix et Rhizoma
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Abstract: Objective To explore the suitable drying methods for Rhei Radix et Rhizoma (RRR) with color, drying time, drying rate,
and content of active ingredients as indexes. Methods Rheum palmatum was used in the test and the color of RRR was studied
according to Chinese Pharmacopeia 2010. The extract was obtained by hot-dip method. The contents of anthraquinone, gallic acid,
and catechin were determined using HPLC. Results RRR treated with oven-drying, shade-drying, sun-drying, and fumigated with
sulfur-drying below 65 ‘C showed good color and the cross-section was claybank. The cross-section of RRR treated with
oven-drying over 65 ‘C showed dark brown. The highest contents of extract and anthraquinone in RRR treated by sun-drying were
34.32% and 1.90% and followed by those treated by oven-drying at 45 ‘C with 33.53% and 1.68%, respectively. High temperature
caused the decrease of anthraquinone in RRR. The contents of gallic acid and catechin reduced with the increase of temperature
under the constant temperature oven-drying process. Conclusion The suitable drying method for RRR is oven-drying at constant
45 °C or sun-drying.
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Table 1 Test treatments

AbFR AR LS WIRPR

CK T K RTBCE TSR3 SRS AT RN T, 3FR 24 h FRoe it 1K
DI 45 CHEMRH: BT 45 CH A b 5 2 E i i
D2 55 ClEiRMET: BT 55 CHElRTEBAE b T4 2 e e P
D3 65 ClHEIRMET: BT 65 CHal THBAH b T4 2 e e P
D4 75 ClERMET: BT 75 CHEl TBA0 b T 2 e P
D5 85 CHHIl M & T 85 CHHMEL AR I 2 e 8 i
D6 AT 45 CHEMT: 26 105 TR 0.5h, FHET 45 TR b5 a8 e i
D7 ATF)5 55 CIEEMT: 56 105 CATF 0.5h, FET 55 CIHHEIE T b T 206 2 i
D8 ATF)a 65 CIHEMT: 56 105 CATF 0.5h, FHET 65 CIHIR T4 F T 218 2 i
D9 AFF)a 75 CIEERT: 56 105 CAF 0.5h, FET 75 CIHEIL T4 H T S8 2 e
D10 A7)0 85 CIHIEMLT: 56 105 CATF 0.5h, FHET 85 CIHHIR T4 b T4 E 16 2 i
DIl Bit: B TEXNMENBERT, 24 FOERE 1 IR
D12 A T OKFH S NIRRT, &R 24 h FRE & 1 IR

2.2 BEERAEN DRI E MBI K B B2 TS AMIE T 3 000 o A1 €335 P

2.2.1 (O34 Waters Cig (A5 FE (250 mm X 4.6
mm, 5 pm); CLFEE-0.1%BE R /KEH (85 1 15)
NIRBIAE, AR E 1 mL/min, VWD f&008%, £
MK Ny 254 nm, AR 30 C, #EFEE 10 pL,

LK 1.

2.2.2 IR I OGRS RS
SR IS NN NN 1 NN | NN
PR GT Lt -, P e i) T 5 7 25 KR
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x2 ARFRAZHOKRE TR BT TR
Table 2 Drying time and drying rate of RRR using different drying methods

IEEARTS THR b T /% | AT THRNTL b BT /% | AERES  THNE /d 4T %
CK 50 30.3 D5 17 32.3 D10 17 29.2
D1 48 31.5 D6 48 29.9 DI11 60 30.5
D2 39 30.3 D7 39 28.1 D12 20 30.0
D3 31 31.0 D8 31 29.7
D4 28 30.7 D9 28 293
‘ A Wi B 5 mL, ERR T, HEEER,
h : /3\ 7\ X 8% ELIRVAWE 10 mL, FB A AbFE 2 min, FEHN =40 F
‘ fe 10 mL, IR 1h, B4, &oudw-k+, H
- , B DB A R BE AR, JEAN R,
3 5 AFPEE, B SRR 3 Ik, BRK 10
; o o 0 mL, &IF =R R PR, AR
¢/ min FHEE ARV, #8582 10 mL S0P, I EE 2 %05,

PRI 2-KR 3- K00 % 4- K08 5- RT3 Tk

1-aloe-emodin 2-rhein 3-emodin 4-chrysophanol 5-physcion
1 REX®RE (A) FtaE (BT, B) 89 HPLC &ikE
Fig. 1 HPLC chromatograms of mixed reference

substances (A) and sample (sun-drying, B)

78.2 ug/mL. K# % 75.4 pg/mL. K} 74.8 ug/mL.
KB 42.1 pg/mL, K72 K 33.0 pg/mL (¥
53 N R IR RS 5 mL, B 25 mL
s, WA, FIAE S RTE 15.64 pg/mL. K
TR 8.42 pg/mL. KTH 2 15.08 pg/mL. KT} 14.96
pg/mL. KB E FE 6.6 pg/mL [FI7R 550 JE S i
R W R A X B 1. 5+ 104 154 20 uL
TEN R OB EL T 3L, 22 L (i 2 A0 e W TR
DLHERE R QO XA ME (V) BEAT A2,
W PRI E Y=65 842.47 X—361.32,
r=0.999 8; Kifg Y=34 998.15 X+370.12, r=
0.999 9; K% Y=47 950.10 X—1 471.85, r=
0.999 8; KMy Y=72 725.53 X—3 17526, r=
0.999 9; K ZEHEE Y=10 970.05 X—452.82, r=
0.999 6; KWL KIKZAE 0.031~0.156 pg. K#
FR7E 0.016~0.084 pg+ KE{FETE 0.030~0.151 pg-
KIEMTE 0.029~0.150 pg. K ZE FEFE 0.012~
0.066 ng £k R R
2.2.3 AT BUSARBER B R G
4 50 £90.15 g, WERE, BHIEGERT, K
IO 25 mL, FROE TS, IFENR 1 h, G2,
PR pUE, H RN Lok R i, #55), R,

o), vk, HspEM, HIfE.

224 FEEE. REEAE SR R
IRV AT IR SR 10 L, 20 IR o 4o phiE St
HERE 6 U0, CSRIGTAR, RIS 25 KB R, KR,
KIEHE KM SR 7 R AR RSD 430l
M 1.2% 1.4%-. 1.0%-. 0.8%-. 0.9%; HUHiT-4E
BRI, #E 0. 4. 8. 12, 16+ 20, 24 h, %
IR R, BT, AR
NI NN & NN A Y EN§ il SR
RSD 73514 1.1%. 1.7%. 1.4%. 1.5%. 12%, #*
AR S VRAE 24 h I RSE s I T4 o 42 R
AR IR )25 TR PAT A 6 4, e BIR
WoE, HEZERME. K. KigsE. K
IR 3 R 5 22 20 20 RSD 20 314 2.1%12.3%
1.9%. 0.9%- 2.0%.

2.2.5  JNFEIEDECRAREE  FRECC I A2 KR Ok B 4
W21 0.1 g, dL6tr, KE%RRE, 70 nRE A2
KEE. KR, KiEE. Kol SoKE 2
MROIE &, Pt R R A TR AR B, PR Bk
AR SAPEREIE, 3R ER. KRR, Ko
N ORI S K 2 R [ 26 5331 4 100.6%
99.8%- 99.4%- 99.3%- 96.7%, RSD 754 1.9%-
1.4%. 2.6% 1.2%. 2.7%.

2.2.6  FESNIUGE  J3 0K 5 W EBOGT Rt s v RH A ()
FETTIEAC B S A T 10 pl, A
AHEGEN, R EERI R KEM. KR, K
Bl NN & ] T TY A VSN P o RSP N
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BRI . g5 3K 3. v, KRS D12
1, A 1.90%, B CK st 0.26%; k2l D1 Al
D6, 730k 1.68%F1 1.65%, % CK it 0.04%A1
0.01%; BEERHAIN DS, 4 1.16%, % CK
1% 0.48%.
23 RUEYIEENE

B TR AR B AE SR, RS R S A B
KEH GE500), & (REZ) 2010 4ER—
PR (XA TR HEhENEN, SR E 3. &
AN TG SRR IR A 1 i (A R A
B R B A AR A (] o K 3R ) A A
D12 iy, M 34.32%, B CK @&t 5.80%; RZHA
D1 1 D6, 439l 33.53%F1 32.69%, % CK &ih
501%H1 4.17%; &P EKRIKK A D5, K2
27.75%, % CK A% 0.77%.

i
i

®3 FRTEAEZREFERMZEHYE 0=3)
Table 3 Anthraquinone and extract contents of RRR
using different drying methods (n=3)

AhFE BRI CKH | a3 B/ K CK i
R4 % W /% | ARG % WA /%
CK  1.64 - CK 2852 -
D1 1.68 0.04 D1 33.53 5.01
D2 156 —0.08 D2 30.69 2.17
D3 132 -032 D3 30.05 1.53
D4 129  —035 D4 30.05 1.53
D5 116 —0.48 D5 27.75 —0.77
D6 1.65 0.01 D6 32.69 4.17
D7 155 —0.09 D7 31.62 3.10
D8 143 -021 D8 30.26 1.74
D9 130 —0.34 D9 30.40 1.88
DI0 125  —0.39 DI0  28.50 —0.02
DIl 161  —0.03 DIl 29.69 1.17
D12 1.90 0.26 D12 3432 5.80

24 REFEMIZZEENE

2.4.1 AiESME Waters Crg ik (250 mm X 4.6
mm, 5pum), VAN TEE (A) -0.1%BE R /KR
(B), B VA : 0~10 min, 8% A; 10~30 min,
30% A; 30~35min, 40%A; 35~40 min, 8%A;
RS 1 mL/min, DAD 2%, K 280
nm, FEEA 30 °C, BEFEE S plo AR 5 AL 2.
2.4.2 OGS FIRME R R ER REEK
NS TR LR E G R, N 50%FEE, &

1

0 10 20 30 40 50
¢t/ min
RETIR 2-JLH
1-gallic acid 2-catechin
2 REMEM (A) S (BT, B) B HPLC &i%E
Fig.2 HPLC chromatograms of mixed reference

substances (A) and sample (sun-drying, B)

7%, HEEE TR 552 ug/mL. JLAYE 245.0
wg/mL [P A% HE S

53 VR S ) B SR A 24 54 10,
20, 30, 40 pL JFEANFRGEAHOREAY, & Fid g
I s T AR . O TR RN B (YD) R dE A
HEINEE O BATLYERE, /SRR ®
7 Y=0.561 0 X+5.614 1, r=0.9995; JLZx%
Y=0.580 3 X+5.493 3, r=0.999 4, £ T8
7 0.106~2.025 pg. JLASEAE 0.465~8.234 nug 4tk
KA R
243 MUK PRSI BT M 4
21 0.5 g, FEMOE, B4R, K% A 25 mL
20% SR, B 40 min, BEE, HECERIEW, T
0.45 um THALIEMEIE L, RI1S.
2.4.4 RS, RUETEREEMERE RS E -
VR A KT FES AR S ul, FE M R i A PR kit
FE 6 UK, ISR WIS, RIS B 721 RSD 4 1.2%,
JLASE I RSD 24 0.8%; HUHET-4F S A i, 76
0. 4. 8. 12, 16+ 20, 24 h, % iR 4 Faire,
TRV, BB TR RSD 24 3.0%, JLAYER
) RSD 4 2.5%, &ML 24 h WERAE s
PG4 it e B v v ) ) 46 T AT % 6
By, 3% BRI E PR A RS T IR
TEI RSD 4 2.6%, JLA<Z 51 RSD 4 2.3%.
2.4.5  JNFEEACRIRGS BRI O E FRRE T K 4
W2105g, L6y, Ki¥RRE, 2 EMARE
TR HE TR LAY ZO0 B OE &, 42k v
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FOTAREE, e RIS AR, AR
TR 97.6%, RSD N 1.0%; JLAKE
-2 [RIC%E Ol 98.9%, RSD 4 2.0%.
2.4.6  FEAIIE RS2 WIBON JET TR A EORAN [F)
TAE T AR BRI R B AR A S ul, T NRAH
AL, TS SRR S R T RN LA
TR, FZAMRET AR PR B FRALR RN
o AiRNE 40 SRR, RRTEIERKH
LS ERERE, £ 0.367%~3.696%, ¥ 1
BR, 7 0.012%~0.531%; b, D12 A JLAS
wrHRETREY NEGE, 7L 3.696%5
0.531%, % CK rii 2.871%F1 0.403%; D11 Ab¥f
MILRZMEETREIRZ, 704 1.922%F
0.308%, ¥ CK il 1.097%%1 0.180%; JLATE AN
BETFRERICK N D5 ABE, 14 0.367%A1
0.012%, ¥t CK ZK. AS[RIE S i E st b 22
o, LR FEFBE TR ENK/NTFE N DI>D2>
D3>D4>D5, D6>D7>D8>D9>DI10; D6. D7.
D8. D9. D10 &4bBirf LA # &I & T DI D2,
D3, D4. D5 &4b3, Hrph D6, D7 #1 D8 L%
N 1.829%. 1.661%F1 1.538%, ¥JiET DI
AbFE
3 itie
3.1 AEFEFEFKEIUEFREND

FT T R AR R A T RERL AR P R
R4 TEFRFEMAETILEEMEETFHRE 1=3)

Table 4 Contents of catechin and gallic acid in RRR
using different drying methods (n=3)

OS] BOCK | Ab#E BT B CKIY
L LEE % -~

(ME] E /% | R /% E /%
CK 0.825 - CK  0.128 -
DI 1.461 0.636 DI 0181  0.053
D2 0.919 0.094 D2 0075 —0.053
D3 0.886 0.061 D3 0071 —0.057
D4 0.551 -0.274 D4  0.065 —0.063
D5 0.367 —0.458 D5 0012 -—0.116
D6 1.829 1.004 D6  0.123  —0.005
D7 1.661 0.836 D7  0.067 —0.061
D8 1.538 0.713 D8  0.083 —0.045
D9 1.201 0.376 D9  0.034 —0.094
D10 0.933 0.108 D10 0.038  —0.090
DIl 1.922 1.097 DIl 0308  0.180
DI2 3.696 2871 DI2 0531 0403

AR ITEE, ARSI KR R A3, BAIRE
B 3 24 1 v AR A TR S T RN DR B R 2 M A 11 24
FROS, REAMMESE L (PEZ5 L) 2010 4F
i TR 2R LB AR € B SRt SR
AL AT 65 CHET BT W TR TN
PR RLE, Wi R EEEe, mET 65 CHEIIR
BT RIRER (R AR ARSI KA BB i
s AEE A ORI A A R A
3.2 ANETFIEF A3 TR E B 520

- s ) i o Ol S P T e A, e A
TS T R T TR K, 75 20k 2 A
HIGmE, W32 20d A4, MR 45 CHT
MTEEENTE 2 d 224, AER A KEINT
PR, R, KE TR ARG A
R R N ST A PN MY SR DN R =RV UD i)
NP
33 FARAFBEAEFMARERHYFERENT N

KHE R AR e DA - e, 45 C L)
R o AT AL B HA 25 A BEAE KB ) G W]
BER; fEmT 55 CHRT s, ERREXIA
ANF] (P E 2 2010 SRR RS B AE T
15%MEEsK, M Ry, R I W R, T
REJE: T RERAE iRl 2, BICH R AR SR RIS
IR, MTTEUE R N, BRIk, BRI
TAETI, WA .
34 ARFIEFEERFRIIILZRZENZMN

KRR ER S, A0 10%~30% . B
RGPS R, JLRR BB RSV K
AT L i A £ 3 B s e AN IR] T4
HERBEPERBETFRAILAZENFRLG R TR
H, LR SRS PR E DI T K, 45 Clt
THIRZ, B&Ah 85 CHETHI; LR EMEET
PRI bR T e, bR S5RA T RRE
P, AT A& LR R EY S TARE
AER, T RIOR T S A B T, Bk
WSS T I EED AR

W DL BRSO, R R R,
PR KB K A IUR, AR B PR B3
R ARG B AR, AN I8 5 200 RS 1 o
SR, WETR 45 CHETIIRSE, fEANIAE
Ry i EAN ARG R IE GETD FHIK
T, HARERD . TR . X5 E Rt
AR BT VR I s AL . 455 K
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