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[Abstract] The recycling of traditional Chinese medicine (TCM ) wastes is an important research topic to
be solved urgently in the industrialization of TCM resources. Rhei Radix et Rhizoma is a bulk Chinese herb
mainly derived from Rheum palmatum, R. tanguticum, and R. officinale. At present, these three medicinal plants
have been cultivated on a large scale and widely used in the fields of medicine, health care, food, cosmetics, and
veterinary medicine, with an annual demand of more than 5 500 tons( 1 ton=1 000 kg). However, a large number
of wastes such as non-medicinal parts and residues produced in the production and deep processing are discarded
because there is no effective way of utilization, resulting in serious waste of resources and environmental

pollution. The non-medicinal parts contain not only the chemical components and pharmacological effects similar
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to those of roots and rhizomes but also a variety of amino acids, mineral elements, and conventional nutrients.
They have a long history of use, and the content of some resource components is higher than that in roots and
rhizomes. In particular, their stems and leaves exhibit great potential to be consumed as food and medicine due to
high safety. Besides, the content of anthraquinones in Rhei Radix et Rhizoma residue is high and it possesses
good antibacterial activity. It can be seen that the waste from the industrialization of Rhei Radix et Rhizoma has
high utilization value. Hence, based on the relevant literature and investigation on the application of producing
areas in China and abroad, the paper summarized the utilization status of their medicinal and non-medicinal parts,
the waste production in the industrialization, as well as the active substances and utilization ways and put forward
the multi-level and multi-path utilization strategy of Rhei Radix et Rhizoma wastes, in order to provide reference

for the rational development and application of Rhei Radix et Rhizoma resources and promote the effective

utilization and green development of the corresponding wastes.

[ Keywords]

resource utilization

w2l el A S 3R B AR ) B 2 7l 1 EE A
WAy NV R A B B X, ARk BUM
AR A 2 7l 1 g B ROl b 2 el i R
& 4 2 el AR B E AN B, 2l B
BT AR RS A LB R R 2 R IR E
ik 12 807 Ff, 25 HIAEY) 11 146 Fl, FK [ 300 42 F
W 2 R T AR 35 4.67x10° hm?? SR, 7 R
2yl R R R A R B rp 2 AR JEUREAE 2 O T
X ok R POAS A ORE G b A KRR . B SR
P T b 245 1 3 ) 0 0 IR R 3 R R AR A AR 1Y
B2, R — A E R R HAT R R R
72 1K AR ) AR AR R O R B K& U A
23 55 b 25 T B (B T R R I K g ) R
W ge it , 25 25 0 T =l BRI FEZG M i
8.5x10%Mi (1 Mi=1 000 kg) , BE4F FL 8% 7= A= Al 25 3
O A5 25 R SR R AR ROE T X S I S )
HEFEENEAT AR O IT R LSO £ 4
R, R — AL A Y i, BB IR R KL
A AT R SRR EET, BRAEBE M i R S S
7 BB AR b 3 v 28 [ AR SR A 3B R T DAL
SR AR R AR R B AL R Bk 2y
1 790 N FH T AR VR R RE Ak 2 R A R S T
RS AE Tl AR i s i

KRENERREEE R Z PN, FERE TR
B ALY 0 K Rheum palmatum | JE 1 7 K 8 R.
tanguticum 1 25 F K 8 R. officinale 1) + 1§ H J AR
2K BTSN BB TS LR B BGE 2 R
MR Z Il Tz T B2y R B At
20 S5 400K, AR 75 SR 3K 5 500 Ayt Hfik o5 =
BN TR . R, 2020 48 R b A AR SR A

Rhei Radix et Rhizoma; non-medicinal parts; medicinal residue; waste; resource value;

B 24 ) (LA 3 B ] 2 30) ) iie 2 iy 3 A K B8
C S IR AL R 15 o AR, AE bR L Ml R
2 3ok FE v A 1 AR 2 T AL RN 2 i AR IR S ) o DA
i B, B JC A SR i A T 5 R R 2
ARG TS Ye =i Bl v 2 AR 2 R AL A 2 i £
G IR A BT B9 AW R A, K B AR 24 FH A AL
Uk BT & 2T AR R AR 25 Ak e il A 2 B AR
FHT I 5 & 2R SRR W) 0T R E L AR
BLA T K 2 i v B 2R B R e, H R
BT A B R 0 M AT L R Ak e R I
WYy HAT B B9 R AR (HE 2 s D WF S Tz
KAEFIRAMTE . B, 2B F LG 3 M IES K
B IR AR B, % 7 Ml Al 3 7R R 5 0 7 A
BE A W IO RNOR) FH I AR HEAT S A3 BT, O 4 B R
A FH SR, LAIDI Ry R B8 0 5 4 10 ik — 20 BF 5 L 25
G IF R R HE 2%

1 KREHFEFARR

1.1 EHEGHTAM A A 255 ™ (https: //'www.
yaozh.com/) J& £ 25 8 B a2 i AR
b A 3 2 B R e 7 56 L KT — AR A Ag e ek R
Bt e 55 5 MRAEF £ o Horb, 2458 808 1) 4 BRI
BARERG W B JE FEES TR B2 v
U500 55 s 25 4 72 b B 1 100 43 > % olb BRoHE B SR
I [ A R 2 508 R L o5, BB AR Ml 1) B8 T A
) FEL 8 B 2 R 55 o B ok 25 B (ttps://db.
yaozh.com/) , LA R B g OC B 0], K & 2] DL Oy JOR)
I FH T 2% b Bt B WL AR 1. RO Y T R
FERE TG KRB AR 24 i B 2 LR A B Akt i
SR, ARG R RS R . (AR E R, et
R A B B € & A R Akt it ok

- 215 -



27 B 214
20214 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 21
Nov. ,2021

x1 HENKRRIUXREARMEZOEHNOER

Table 1 Drug intelligence network retrieves the application of Rhei Radix et Rhizoma as raw material in various fields
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Table 2 Records of use of non-medicinal parts of Rhei Radix et Rhizoma in traditional Chinese medicine books
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Table 3 Resource substances with higher contents in the upper part of Rhei Radix et Rhizoma than in roots and rhizomes

it U T 27 3k
E PN S ey [29]
W B A KRER,RERXHEE, AL RER, KRR -8-O- M AR, S TR, FIEH B, WHEFRN . [11,29-32]

L P L TR RN ) 5O %

17 KRER, HERER, FEEHAB) [32]
i+ K H [29.33]
211 2% ABEFREB AR BKFEARM VG B A 1 HAR 25 35052 iy e ok o i
. BREE ML E TR A KA (2R B 2%, B 2 i e T A A, DU R e, A SR
UL G i 2t R ER A 0 AT B E S R ACR OB KL EF 4 FORLIE D5 S R il O 18.96%,

ik AFEE I, K o 25 A BUER 28 | BUmA 267 ¥R
FPU T ZWE 200 T4 BR B i i BT 5 R
YIRS SRR K EREBR . KiE
A T S AR R 45*‘6%‘%%}%9@%6%%9*%%%1’5
FABLHI R 7T oS 98 8 A e b — 20 e .
2.1.2 R AR $6~7Hj\7ﬂ+m,ﬂ;ﬁ,ﬂﬂ#%
P, AR Tk By kA I R 25 AR 2 AR R A
TR R R A . BRI R T, F N K R A R
FHh B EA AR MR A ALRR F TORE S AT
e W B W T S AR AR A LAY, i R B A R AR
SN 0.571 2%, 1.896% (T ), i & & 16 Ff
IR, T IR AT Ll AR
KEMFPAERERE, WFEERE TR FETB,
HAFEA R ER-8-O- M A BETT , R E M i KRR
P 7 A2 35 5 AR A Y SRR 2R v L R R
B R 25 G O A B B T b A A, AR B
Fhm M R E M R RE RN S, R
TEHE R B R & = 20 AR A 1/5 F0 172, M B R0 A
Al R 2 OB B A g B R 5.76% ~ 7.63% Fil
3.50% ~ 5.72% , £F 4t 25 1 £ 53 B 53 i R 15.54% A
10.20%, M1 Na,Mg,K,Ca,Al,Fe & 0 X S H N

EMRAEAG R R R SRR FE A

5.84%,14.86%,0.59% (T &), 4i4E R C Br it 40 40h
0.129 1 mg-g'(TH) , AR T EK &, EENE
W2 (77.047 2 mg-g') , WEFR O i BCH LR KR
LB I8 P A R A 2 Fh AR L TR TR,
T R T 66 FlvE R T BB SE AT IR 0T
Ai“” 24 R v % 4 R % o e IR, R
e, R U O R R A A R AR, O
LR IHR L T 2 50 oAb AR 41
2 A o N I o T SN S N

RE M I AR Y 2R R Y I, 5 B D Rk
~’7FH#§L

ZE LR, KA B 2 BT AR B R 25 1 Ak 2 AR
Oy HHBR IR ER FIEH BAKE FRRSMN & &
B AR ZE 8 . R HPUmaE = O I e
FUIRE. FISH ALB ZH TG T 25 & A e 2k
Rfd S WETFRAL M R A RS b
RIS SR PR E I, Ah , KB R & & £
SR Y I oC FEORE E R sy, BRI &
FH WA Y 248 . B R A g ik AR B R 3R 5K R
ikt h B EEAEM . W, KE M L
SRR TE B 2 R8£SO SR L (E A
WA LRI .

Eﬁ%ﬂﬁ&@%&@

- 217 -



27 B 214
20214 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 21
Nov. ,2021

213 HIFEMT BAES~TANEM,7T~9HK
S, B 38 23 BE R B R 0 5 RO — R BR
P FBRE WA E A FREN, KL
J7 AR - 24 5 T A A R T U0 IR RN A S R
TP KRR A RERMEFETA BRI
R AR ZE v 2, P R A i T A
AL, 6 AR 8 B i v 2% o R B M AT B0 2 20 A
DRSS , WG R 3Z T AR ph el esh  Fp 1
TS R L 2 RE A AR A
TR, RELPEARSE T, B,
HEffeaR, Bt S8 im . Bk,
A7 FVRp 7 B JF & R 2y i R R PUAA R &
N B REAE B
2.2 RHUIN TR KRBT ML Tl B S BR A KR
MYRR Sk SRR (AR B AR R A5, A 4 SRR S AR
(HEA/NTF 3 em)BFRKM, il T, H 5255
R RO MY I, R R 5 DR R
KB SR FIAR Bz v 4 Bh i B BB B e B e T
RS S 5 I R 2R U R IR A A v T At
O, DK B B e i 2% o ek KR v B 7 i AR
AEIA 2 2020 4F R [ 25 )R, HLRE 2677 Xy 7K
HR AR & o o 2 e T AR SRR 25 AT g R 5K AR Bz
FRRT 7 H B AT S R, R KR AR S
ATy L5 e 1 245 P AR B, Ry DR TE K 8 5 £ 1) [] Bk g 2>
BEURIR D, A N T 3K A B AT R R A
2.3 il gk fE b2 2 A B b R T K B
RV B2 1) 2 T S5 A SRy i IO BB, 7 A 1 24 3 D)
FEE e A5 7 2Ry XAk 3 R 35 AN (ELYR 2 B U HLYS
PeIREE . PR 2 4 O R B I Y R BR L O g
56 4 B T AT B TR T R A, 2 — AR B A AR 4
EORRE HEND ZAER GER WEEY
JESY L BRI R, R 4K B 50% L RIS L 2
T oA Bk AR IR U 4 ) =5 3 70.07%,33.41%,
HL 2K B 5 1) 24 XoF 22 o B AT 45 g 1) 0 o 2SR
I R K B R T 2R R B B IO R AR B
2 5 A0 BB AL A W, H B R X K 2 9 T ) 30 T
TR SR, TR B R B A A AR R R
PRI , R 8 24 i 7F Tl Al Je 3 0l 55 S5 3475 A
AR - (4 ) FHAN 1A
3 REFIKSEEFYHNFARE
3.1 KM B EB5rFIH & AR
3.1 nsRZEMZE M EZIE B ET3 RO
A Ay & S AR G A AL HEAT TX L F
8 LA R E AL L, HAA SRR
- 218 -

LAl o il o RO MR 2R e, R R B
AL & 2 M E IR B Y BOLR A LR
FH HLE I o e — s R LR T IR ) Y
A B Oy o TR 28 B T R REE L HOR TR
o 25 TR R 2 A5 10 RN S PR I AT AT A 24 Y
W) Jo L il F 5 8 A TN o A WIS R BT 25 TR
BB LG TR Ak TR AT A AL A 2 B A
TR IO A e —E R E R BUNRIRT 46
TE B S AR Y /N B O HE SR A A 1) 0 o A fiE
Bt 5 B E b e 2 1 R N R, T S VE
BBV — 25 245 ] R B AR I R R K D
b AR A AR R0 R e O T A 2 g
TR AL S R B AL, T2 i R R A R R BRI
S LA 3 BERURARGF i L1 R R R b I
[N R 7l B 7 2 A - L 3 X
FHEET S (BRI B 25 I 9 25 200 T A LK B
ZEURT IR R T S5 5 B4 IF 5T R DL SC ik i
Je A 1 e

3.2 EetEIMr KRB AR AL L A,
] o Jr 9 RO R AR R AR . HAT, E A BT
A O6F 28 1R B 25 I R R R B R AR I A R IO
HEAT T RE AR R L Y
B AN AR R WY R W K 2Rk R
W22 4 30 K, JC WA e w w4 e A0 P P G 4t
(T B I (e I I = o 7o R B 4 )
2RI HIOR B S AR ST MR I A TR R 5T o

3.3 LAEYEDS S I A R0 HAT, K
R YA N T A AL PR A A B 25 Y B
FE, WA 40 T S, ROBE IS M R 25 Dy A
A, Bz Ak, DT TR R A A A 25 T
K, UNTT R o R VR VRE Sk VUORE R SRR
sty A1 A D BE 7 i 25 5 24 8800F 7T 7% DR B 2 A g L
ik #9573 5 D E AR G I S AR A A R
S AT T A oA i HE B IR 7 3 DR B I AP A5 A7 7
b I B R R R R S AL A R — 2P B S
HE, TF & Wk 1k 1M 28 25 Wy 8 AR YT R . A S AE
@R LY, BRSBTS A PR, AT AR At
ity JEURE, BT 203k i LA AR A BT IE 26
I3 B4 BIE T A A5 0 S, JE G2 By 3 O IR I
T G T B AN AN I R 2 W o, T T e A
fi o FLUC, 25 ARG B A B AU B 25 b 3 RN 20
A 5, AR B AS |, 38 v JHL B RUM AR 5 b 1
oA YR K BRI 2, W T A
AR NI Y AN 57 B S G 7 I



5527 B4 21 ) PEXEAHFRE Vol. 27,No. 21
2021411 A Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2021
x4 KEMBEBIOER
Table 4 Application of aboveground part of Rhei Radix et Rhizoma
% L 45 K JEORE 15 BRI
1 Attt it At i Dt FE R A SR IR 25
2 PR i NS TR | HERE IR UORE R AR T U I A O R R B Ry [55]
3 B T DR L R OIS 2 i e T ) g T v S AR A [56]
4 T — il R =5 R ORI i 46 07 1k RPN [57]
5 2 R AR R T 2R R oL R R NN [51]
6 251 R b 23 i B K R Ak Oy AT i BN PN MR [58]
7 25 R T R B A 24 AL 014 3 A B O B HE R PN o [59]

3.2 KBRSk GO R K ARAM e 4t
R BTIR AR T, S, RHE R B i TR AR R
AR JE BE o PR, TS B U AR 25 4 i X
BRI ESY I RADIE, A BRI TR B 2y
e G o 25805 R KR HA — % B
PRI P RIE R AE Y AT R OB R A

RS KREHTHFRLFAAE

Table 5 Field of resource utilization of Rhei Radix et Rhizoma residue
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