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Optimization of simmering technology of Rheum palmatum from Menghe Medical School and the changes
of chemical components after processing
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ABSTRACT OBJECTIVE To optimize the simmering technology of Rheum palmatum from Menghe Medical School and
compare the difference of chemical components before and after processing. METHODS Using appearance score, the contents of
gallic acid, 5-hydroxymethylfurfural (5-HMF) , sennoside A+sennoside B, combined anthraquinone and free anthraquinone as
indexes, analytic hierarchy process (AHP) -entropy weight method was used to calculate the comprehensive score of evaluation
indicators; the orthogonal experiment was designed to optimize the processing technology of simmering R. palmatum with fire
temperature, simmering time, paper layer number and paper wrapping time as factors; validation test was conducted. The changes
in the contents of five anthraquinones (aloe-emodin, rhein, emodin, chrysophanol, physcion) , five anthraquinone glycosides
(barbaloin, rheinoside, rhubarb glycoside, emodin glycoside, and emodin methyl ether glycoside), two sennosides (sennoside A,

sennoside B) , gallic acid and 5-HMF were compared between simmered R. palmatum prepared by optimized technology and R.
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palmatum was as follows: each 80 g R. palmatum was wrapped
with a layer of wet paper for 0.5 h, simmered on high heat for
20 min and then simmered at 140 °C, the total simmering time

was 2.5 h. The average comprehensive score of 3 validation
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tests was 94.10 (RSD<<1.0%). After simmering, the contents

of five anthraquinones and two sennosides were decreased
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significantly, while those of 5 free anthraquinones and gallic acid were increased to different extents; a new component 5-HMF

was formed. CONCLUSIONS This study successfully optimizes the simmering technology of R. palmatum. There is a significant

difference in the chemical components before and after processing, which can explain that simmering technology slows down the

relase of R. palmatum and beneficiate it.
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PR 2 R R PRSI il BT R AR R EZE 253008 4, B
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2.6.3  ZERTERTTRE TR
H AHP A5 510 7 S EUEAS B wy, B ZE B AL

B (F) ,FE=rw/ > rwoe R GIR  SPWHEARIT 53 F1 5-
j=1

HMF & TR 151 A+TFTEH B I 2 B 245 A
Fif & 5 19 F 43 9 4 0.235,0.115,0.068, 0.182, 0.156
0.244, R TG L55PE3 (M) , M=0.235 X 100 X P
ARDE 23/ 0 W AR DT 43 e KAE +0.115 X 100 X 5-HMF 7%
15/5-HMF & 2 fit KAH+0.068 X 100 X B 118 & /7%
TR & R A Rl +0.182 X 100 X (FFI51F A+TH/IE T B)
i /IME/ GRS A+FTS 1 B) & 1it+0.156 X 100 X Jif
g AR 1 et/ 25 TR 7 R K (E+0.244 X 100 X 545 1
R i e/ IME/45 6 R B i
2.7 KERHIZHMRE

SEG ARSI IA TS 56, O IR B SR ]
AR ZE AU T B N R, UM AR D43 DL
MR 5-HMF {5 1T A+7FV5 17 B 456 BB I 25
TR & AR R RS, R AHP-R AL T B 25515
M, ARG A SR R B T2
2.7.1 IERTERITS4E

R 50 552 55 r AN [ A B IR R F4 47 X R O 32 1
B 43 AR A < I S DR IR BE I ] 2y 20 min, STk
T3 (4) B 120,140,160 °C 34> 7KF , Ml ] (B) HX
1.5.2.2.5 h 37K, 405K )25 (C) B 1 .2 .3 )2 347K,
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6 M02) 25(3) 1(1) 052 11 0565 0124 0081 0949 1417 9589
701603) 15(1) 3(3) 052 7 0513 0006 0202 Ll46 1261 6137
§ 1603) 2000 D 13) 6 0367 0101 0065 12001 LT3 7891
9 1603) 253) 220 0() 5 059 0027 0068 06 1339 8319
Ko 6193 6347 I8 7039
7582 6791 6969 7227
7449 8086 6337 6957
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R3 FESHER
JERR (agLl Fliil3 F P
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B 489,537 2 42495 <005
c 397980 2 32984 <005
D 11520 2 1000
wE 11520

H % 2. 3% 30T, 45 & 52 KNIy B>C>
A>D, HINE A.B . C R T A 252, PRk
S A0 T T2 0 A.B,CDs, V4580 g Kk 1 )2
WRARALEE 0.5 h, K AR 20 min f5 %% 30k 140 °CHEHI,
ST TR] 2.5 ho
2.7.2 EUFSIE

F 2,717 N e T A MR i, F 47 31k
GUESEE . S5 IR, 3 R IESL IS (2R 5 P ¥ E
94.10,RSD /N T 1.0%, RIAPLAL T 2880 (v 47, Bk

SCEGAE IR IR A,
R4 WIESLIGHER
X SN AR s
ORI — L T
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I 11 0361 0135 0,088 0.883 145 %50
2 1l 0565 0129 0,09 0773 80 B8
3 1l 0563 0132 0.100 0824 414 B3R

2.8 AXERHFELERSZEULHAR

WA BRI Je 2,717 TR # e e T 20 il s R
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JECR IS o3 0 2 B Y5 S 03 ) 5 i B R A
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1175 b 3 g AU Al 5 £ PR 5 e 449 AN [ A T
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W SR BRI S,

®5 AERHAIEERSNSELR(n=3)
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3 it
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IR . RN ik TR BB, KA G L BA
GAfR i RS TEA . AR A e T H AT
FEU IR ACE R R ACHE MU B Ak DL AT
FRAINE 1, T PR35k 4y R 7 DR ol A R
MR A B R ZE S LA T S B R IR R P
REBLIF BRI, HIRE R AR SR, IR T 00 1)
SRR BE AR, , SRR SO E SCAC AR T AT
R, IFAE UL A b s R T AT Ak, 25 R
R R R B T 2008 580 g K 1 AR 4t
F£0.5 h, KJHE 20 min J5 7% S0k 140 °CHER], SR
A1) 2.5 ho

KN 5 A BRI B 53 b FhOBUER AT 2 53 . 2
FhFTE AR A7 A SO B 1R A 5-HMF 19 3 33 kA=
FH kA A, O 2 R R 1S S A0 B e R
R, T R AR B i R 3 AT BB H T OR BRI )
o, VS I S R R, ORI A 2 A 4y
Fife R AR L A G 5 BB IR O f 1 T v AT BB K rh 4
A W 0T 5 AT KRR T ) A AR v TR R W R R T
R B TR, 5-HMF J& K8 B o & A 4
WEAL SR (4 7240, — R B 1T L B o R 38 A 7
ik, HEA oAb el i O A2 2% 55 25 BT PR
WFFE R, RIS A3 AW BT LR ST AN
% 7K St W W LADWUR) i A 235 i , R 33 T T B0 ™ s 3 7S

TEZG; 2025455 36 4 1Y

T A R I 9 45 g T TR A K T A SRR R TS R
PEHIP KRB 2R R R R B T
B R — SR A R Tl A OB i, RS AR AE T
B TR A ST 10 S RAE K AT RAFHY
ORI I IR A TS e W], R e o A v,
ViR 2 M 5 2 B 1) 23 sk VRS IR AT B S MR R B
FEVG T A PSR 0 32 DR, T 3 B 7 TR AR 5 R 5
B TR AT RE R AR OR B R T I AT B B Ak
XA SRR BTE oI B R P (9 R N — 2
25 LRnId AT NI TR BRI T2, OF
IR T R BRI IS B A Loy AR, AT o R B
ZHITRABTTE BRI i A Ao o A8 A LR Y e
W28 LA
Sk
[1] FEZAGMZE 2. P NRICEZ 8 —F[M]. 2020
SRR b P BRI T AR, 2020 : 24,
National Pharmacopoeia Commission. Chinese pharmaco-
poeia: part I [M]. 2020 edition. Beijing: China Medical
Science and Technology Press,2020:24.
[2] ZFBE, XMRA . REMFRIERIE0]. 25,2006,
17(9):710-712.
LIY,LIU F Y. Study on toxic and side effects of rhubarb
[J]. China Pharm,2006,17(9):710-712.
[3]1 JRMERE . Wi I o B4 (M. R a0 AR R 2 A
2006:935.
ZHU X H. Menghe four medical collections|[M]. Nanjing:
Southeast University Press, 2006:935.
[4] FEHE. GERMELEM]. Jbnt: hE T B2 A, 1997
1235.
WANG K T. Standards for diagnosis and treatment[M].
Beijing: China Traditional Chinese Medicine Press, 1997
1235.
[5] %5E77 . MPMEREM]. L. BIRR-EEOR AL,
2018:364.
CAI D F. The complete works of Yun Tieqiao[M]. Shang-
hai: Shanghai Science and Technology Press,2018:364.
[6] Kk, 20X, Whil, 5 . 24648 EACER Ut fh R i e
AR T2, TP IE25)57,2018,29(7) : 964-967.
ZHANG Z,LI T X, YAO N, et al. Optimization of wet pa-
per roasting technology of Rheum palmatum by multi-
index orthogonal test[J]. China Pharm, 2018, 29 (7) .
964-967.
[7] B, 0 AR5, % . T AHP-RIAGL R R
JEL T T2 B A R Iy B S AR A ISR ], R B2
2022,53(24) : 7686-7695.

China Pharmacy 2025 Vol. 36 No. 1 + 49 -



[10]

(11]

[12]

[13]

- 50 -

GONG J W,JI D, XU R J, et al. Optimization of processing
technology of Heishunpian based on AHP-entropy weight
method and study on dynamic changes of alkaloids[J].
Chin Tradit Herb Drugs, 2022 ,53(24) : 7686-7695.
ARTEEAN A 5 JiE , A6 A2, 55 . HPLC ¥ [R] Iy o R o A
B TR 5 FH BEHEE Y 3% 1 0], TP EIZ500, 2019,
22(6):1177-1179.

LIN S H,KE C S,XU H X, et al. Simultaneous determina-
tion of gallic acid and 5-hydroxymethylfurfural in rhubarb
charcoal by HPLC[J]. China Pharm, 2019, 22(6) : 1177-
1179.

FE R 252 B 2x . P AR NIRRT 25 . =M
AR AL P R 2R H R, 2020 682.

National Pharmacopoeia Commission. Chinese pharmaco-

1. 2020

poeia: part Il [M]. 2020 edition. Beijing: China Medical
Science and Technology Press,2020:682.

2, THIER, B LD HPLC ?ﬁ?ﬂﬂ%mﬁlfﬁiﬂzkﬁrﬁ%
151 A FIZRTS AT B A& 5 [J]. 00 R KA 4 (B2
2013,32(2):105-108.

LI M, DING Y X, ZHAN C H. Determination of senno-
side A and sennoside B in Rhubarb from different areas by
HPLC[J]. J Henan Univ Med Sci,2013,32(2) : 105-108.
FIH, BEEH, 2542, % . Box-Behnken i v T8 & 1 1k 3%
25 [EI IR B T2 0], hi24,2019,50(4) :844-851.
WANG Y,LYU LY,LIY,et al. Optimization of Yi medi-
cine processing technology for honeyed wine rhubarb by
Box-Behnken design response surface methodology[J].
Chin Tradit Herb Drugs,2019,50(4 ) :844-851.

ZHANG Y R, LIU Y R, TANG Z S, et al. Rheum offici-
nale Baill. treats zebrafish embryo thrombosis by regulating
NOS3 expression in the arginine biosynthesis pathway[J].
Phytomedicine,2022,99:153967.

CAO Y J,PU Z J, TANG Y P, et al. Advances in bio-
active constituents, pharmacology and clinical applica-
tions of rhubarb[J]. Chin Med,2017,12:36.

SR R ER, SRR, 55 SRR A Dy s v oA
FY A G2 BAE RIS WA A DF S R[], v rh 2 2
#,2021,46(3):539-551.

ZHANG Q,CHEN Y Y, LE S J, et al. Research progress
on processing history evolution as well as effect on chemi-
cal compositions and traditional pharmacological effects
of Rhei Radix et Rhizoma[J]. China J Chin Mater Med,
2021,46(3):539-551.

China Pharmacy 2025 Vol. 36 No. 1

[15]

[17]

(19]

[21]

ZHU H,LIU X,ZHU T T, et al. UHPLC-MS/MS method
for the simultaneous quantitation of five anthraquinones
and gallic acid in rat plasma after oral administration of
prepared rhubarb decoction and its application to a phar-
macokinetic study in normal and acute blood stasis rats[J].
J Sep Sci,2017,40(11):2382-2389.
R PRIHE , RS RN, A% E T 5-HMF 7 A LB
AR A I 1 B A v 28 i T R A A A IE 5 M 3
[9]. HFE rp R R BE 2p 2, 2023,29(3) : 507-514.
ZENG L Y,ZENG H L, TAN S Y, et al. Overview of
study on production mechanism, metabolism, biological
activity of 5-HMF and its changes in Chinese medicine
processing[J]. J Basic Chin Med, 2023,29(3) :507-514.
Bg, EAEI VLT, A AR AR T M. Tl
24,2019,41(8) :1950-1953.
LUO T, WANG J Q,JIANG Y Q, et al. Optimization of
ginger paper simmering technology[J]. Chin Tradit Pat
Med,2019,41(8):1950-1953.
%W(ﬁ'ﬁﬁb XITE, 45 R s G BB A RFAIE 5 14
Flfl 2 o3 i AR A OC RS LT]. T 2 2Rk, 2020,
45(17):4230-4237.
YANG L, WEN Y X, LIU Y, et al. Study on relationship
between color characteristics of rhubarb charcoal in heating
process and contents of 14 chemical components[J]. China
J Chin Mater Med, 2020,45(17) : 4230-4237.
R, RHEBR AR T, 45 . H B KRR P P S
VERE[T]. thE2h,2021,52(7) :2134-2143.
ZHAO Q,CHEN Y Y, XU D Q, et al. Research progress
on Glycyrrhizae Radix et Rhizoma alleviating drastic pur-
gation of Rhei Radix et Rhizoma[J]. Chin Tradit Herb
Drugs,2021,52(7):2134-2143,
ZHANG M M, GONG Z C, ZHAO Q, et al. Time-
dependent laxative effect of sennoside A, the core func-
tional component of rhubarb, is attributed to gut micro-
biota and aquaporins[J]. J Ethnopharmacol, 2023, 311:
116431.
WU Y,LIKY,ZENG M L, et al. Serum metabolomics
analysis of the anti-inflammatory effects of gallic acid on
rats with acute inflammation[J]. Front Pharmacol, 2022,
13:830439.

(i H 191:2024-06-13 & 171 H 491 : 2024-12-05)

(Dl : FEIDETE)

thEZ B 2025 4F45 36 4555 1 1



