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ik 17 Rl Bets RIG 70 B, HARMEILEN 25.94~830.00 pg/mL (#=0.999 1). 28.20~1 805.00 ug/mL (»=0.999 8). 77.03~
2 465.00 pg/mL (r=0.999 2). 25.00~1 600.00 ug/mL (+=0.999 3). 11.41~730.00 ug/mL (+=0.999 6). 7.85~1 005.00 pg/mL
(r=0.999 0). 210.47~6 735.00 pg/mL (r=0.999 0). 113.28~3 625.00 pg/mL (#=0.999 6). 10.94~700.00 pg/mL (+=0.999 8).
218.80~1415.00 pg/mL (r=0.999 6). 55.00~1 760.00 pg/mL (+=0.999 2). 48.44~1 550.00 pg/mL (#=0.999 7). 19.22~
625.00 pg/mL (#=0.999 6). 18.91~1 210.00 pg/mL (+=0.999 1). 14.06~450.00 pg/mL (+=0.999 2). 61.41~1 965.00 pg/mL
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Comparison of 17 constituents in rhubarb before and after honeyed wine
processing in Yi medicine
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Abstract: Objective To compare the changes of 17 constituents in rhubarb before and after the processing of honeyed wine.
Methods HPLC method was used to quantitatively analyze 17 components including gallic acid, catechin, epicatechin, polydatin,
ferulic acid, sennoside B, rhein-8-O-B-D-glucoside, sennoside A, emodin-1-O-glucoside, chrysophanol-8-O-glucoside, kaempferol,
emodin-8-0O-glucoside, aloe-emodin, rhein, emodin, chrysophanol, and physcion in honeyed wine rhubarb. Results Seventeen kinds

of ingredients, gallic acid, catechin, epicatechin, polydatin, ferulic acid, sennoside B, rhein-8-O-B-D-glucoside, sennoside A, emodin-
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1-O-glucoside, chrysophanol-8-O-glucoside, kaempferol, emodin-8-O-glucoside, aloe-emodin, rhein, emodin, chrysophanol, and
physcion, were well separated. The linear ranges of which were 25.94—830.00 pg/mL (» = 0.999 1), 28.20—1 805.00 pg/mL (r =
0.999 8), 77.03—2 465.00 pg/mL (r = 0.999 2), 25.00—1 600.00 pg/mL (» = 0.999 3), 11.41—730.00 pg/mL (» = 0.999 6), 7.85—
1 005.00 pg/mL (»=0.999 0), 210.47—6 735.00 pg/mL (» = 0.999 0), 113.28—3 625.00 pg/mL (= 0.999 6), 10.94—700.00 pg/mL
(r=10.999 8), 218.80—1 415.00 pg/mL (r = 0.999 6), 55.00—1 760.00 pg/mL (r = 0.999 2), 48.44—1 550.00 pg/mL (» = 0.999 7),
19.22—625.00 pg/mL (» = 0.999 6), 18.91—1 210.00 pg/mL (» = 0.999 1), 14.06—450.00 pg/mL (r = 0.999 2), 61.41—1 965.00
pg/mL (r=0.999 4), and 25.16—805.00 pg/mL (= 0.999 5), respectively. The averages of the total recovery were 93.71%—102.77%
at the three concentrations of 17 components. The content of sennoside and anthraquinone was significantly reduced after rhubarb was
processed by Yi method, while the content of gallic acid was significantly increased. Conclusion For the first time, HPLC method
was used to quantitatively analyze the 17 components in honeyed wine rhubarb, which provided a reference for the quality standards of
honeyed wine rhubarb.

Key words: honeyed wine process; Yi medicine; Rhei Radix et Rhizoma; processing; HPLC; gallic acid; catechin; epicatechin;

polydatin; ferulic acid; sennoside B; rhein-8-O-B-D-glucoside; sennoside A; emodin-1-O-glucoside; chrysophanol-8-O-glucoside;

kaempferol; emodin-8-O-glucoside; aloe-emodin; rhein; emodin; chrysophanol; physcion

SAGEEY S, RE, REREGSRNS.
SRUGM, DR SRS A G #R25 HokJE
TZRHEY) E K H Rheum palmatum L. (25 H K
B R. officinale Baill. TR LA ZEN, KBk
SR F B IR B R R IR R,
BAETHM. HHE K LRSS, 348
VIR SR, FVE R E B 2N KIS N E
PR R RS, & BT RS R N K AR
Bk, b EEE ST, HORF R
il A AR FE 2 E A E DY, BRSO
MR R TR R Sl AL i S 2 BB 2
AV 2T FHRIEN 1), i 20 [R] ) K T B 2
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98%, NI AR DA R A BR A& 17 5 it
AR A ek al, 5 171223, Fisher AF]; H
R (RESH=85.0%). IRIUHFE (iEsH=
99.5%), A4, W R TR A Tk K
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ARG %

PR 14 HERE R B B LR 10 Ho 7 K3
25 v [ 5 2 ) 2 B A6 5T W R 2 5 B 245 AR 0 F 9 BT



* 2076 ° LS

Chinese Traditional and Herbal Drugs 35 50 % %5 93] 201945 A

x1 KR
Table 1 Origin of samples

ZiRe] s K i FEA ORIE

H
RT3 JHERFRE PU)IE/REE | RT3-MT A
RT4 3~6 44 | RT4-MJ  HEH] 5
RT5 RT5-MJ
RT6 RT6-MJ
RYZ HEMKH  DO)IEK  |RYZ-MJ A5
RZZ RZZ-MJ J@iil 5
RQT MEHfrKE Hilgd RQT-MJ JafilF

FoE

2 =

g0 Eo
I+ o v I+ oI oo+ OO
FEEEEEE

TR TS AR S8 N HE R R Rheum  tanguticum
Maxim. ex Baff. F1E MK Rheum palmatum L.; 7
HE | S oS = B, ARSI 7R N BOR B 4
-1 -SRI R A 100 © 40 45, TRZ,
FIRJEAR, 283E (2920, HERERN 4 em K4,
50 CHERFIKE 40%, BEEEEEN, T30 CH
110 d, BUH, VIR 3~5 mm J§ 7, i - RIA50820210
2 FESHR
2.1 @iEEH

Hypersil Cis (i 44 (250 mm X 4.6 mm, 5 um),
B FHA HEE-0.1% R KV ¥, o FE R iR 7 A
0~5 min, 20%~25% M #; 5~25 min, 25%~45%
HE; 25~40 min, 45%~75%F%; 40~50 min,
75%~85% H I ; 50~ 67 min, 85% H % ; #1530 C;
AR EN 1 mL/min; #FEE 10 uL; FIHE K 260
nm. HLAYEGERE 1,
22 MEREIARRHE

RGPS R )L R R . KIER-8-0-B-
DR TEH A BT 50 mL &4 BET
Be. JLacs . JRALE . FIEEIR. &IEH B. K %-
1-O-FE BT . KEm-8-0- & it . (LZsm. K
TR-8-O-MI A . FFEERER . KR KIHEK.
KEEWy. KERFHRET 100 mL &ffH. FHFE
O ) o3 A AR R, i BB B 2 A i B
FZ 16.6 mg/mL. JLA % 36.0 mg/mL. £ JLA K 49.4
mg/mL. FEALH 32.0 mg/mL. FIZEML 14.6 mg/mL.
ZFHIEH B 20.0 mg/mL. KIKMR-8-0-B-D-H % HiH
129.4 mg/mL. HIEH A 72.4 mg/mL. KiEHK-1-0-
HIEHEL 14.0 mg/mL. K3 -8-O-F & FE T 28.4
mg/mL. 1125/} 35.2 mg/mL. K # K-8-0-H) 4 P 1F
31.0 mg/mL. P25 K3 EK 12.3 mg/mL. KR 24.2
mg/mL. K¥ K 9.0 mg/mL. K#E 39.4 mg/mL.

7|

1
JB3as g,

t/min

EETR 2-)LRR 3-RILKER 4RKH S-PI8R 6%
ST B 7-KIEMR-8-O-B-D-H & T 8-T/EH A 9-KIER-1-0-
MEBET  10-K3M-8-O-MIA BT 11-12RE)  12-K3K-8-0-
MERET  13-EREER 14K 15-K K 16 KR
17- KB R

1-gallic acid 2-catechin 3-epicatechin 4-polydatin 5-ferulic acid
7-rhein-8-O-B-D-glucoside

9-emodin-1-0O-glucooside

6-sennoside B 8-sennoside A

10-chrysophanol-8-O-glucoside

11-kaempferol 12-emodin-8-O-glucoside 13-aloe-emodin

14-rhein  15-emodin  16-chrysophanol 17-physcion
1 RAEMESE A). XE RZZ, B). BERHIAE
(RZZ-MJ, C) B HPLC
Fig. 1 HPLC of mixed reference substance (A), rhubarb
(RZZ, B) and honeyed wine rhubarb (RZZ-MJ, C)

KI R 16.2 mg/mL (15— X B 5L A 490 40
SRR S 17 Fhovt 8 i &% 0.5 mL B TR — 10
mL S, MPEERmEEZIE, %Y, BIE
JR R FE 4y WA IR 0.83 mg/mL. JLACE 1.80
mg/mL. & JLZXE 2.47 mg/mL. BB 1.60 mg/mL.
F#EPR 0.73 mg/mL. #HV5H B 1.00 mg/mL. K3
f2-8-0-p-D-Fi & Wi 6.74 mg/mL. HIEH A 3.62
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mg/mL. K¥EZE-1-O-#H&HEE 0.70 mg/mL. K3
15y-8-O-% &) Wi 1.42 mg/mL. 1251y 1.76 mg/mL-
KEER-S-O-F & P 155 mgmL. KR
0.615 mg/mL. K#®E 1.21 mg/mL. KX 045
mg/mL. K#E®H 1.97 mg/mL. K#EXFEE 0.81
mg/mL [PV G0 B SV X R il 2V B TR A T
B SIR I E—4 CHEME T 1RSI

2.3 I MmARAT &

HUSHERE S 0.5 g, MERoE, B REH I,
RGN 25 mL HEE, FRE i, @A (Th%R
500 W, #5i 40 kHz) 45 min, 74, FHEEANE
R, FEA), H 0.22 pm fALuERE e, ]
73t VT
24 FHEFER
241 LM RREH RBEHEEI “227 UK 17
i R A VE A 6 BRI, S S SR RN — R Y
ANF] o B R P (VR G R VAR, % €217 TR
P S BIBERE SE , 10 S 57 1) €00 i 08 Ty
o AT RUR AR R (YD, BEFER IR R AL
b (X0, HATEMERIE, BEIETTES M NE T
R Y=2X10" X—5 878.1, r=0.999 1, ZM:iulH
25.94~830.00 pg/mL; JLATF Y=2X10°X+4 139.9,
r=0.999 8, ZkitJuH 28.20~1 805.00 pg/mL; #FJL
K Y=3X10°X—1038.6, r=0.999 2, LM
77.03~2 465.00 pg/mL; [EALH Y=4X10° X+13 643,
r=0.999 3, Z&MEVEH 25.00~1 600.00 pg/mL; F%{
R Y=8X10° X—1 3622, r=0.999 6, ZkM:iulH
11.41~730.00 pg/mL; FHIEH B Y=1X10" X—
468.86,7r=0.999 0, Z % [H 7.85~1 005.00 pg/mL;
KIEIR-8-O-B-D-H H ML Y=4X10° X+77 596,
r=0.999 0, Z&tt:IEHE 210.47~6 735.00 ug/mL; %
15 A Y=361 140 X+6914.3, r=0.999 6, £kitis
113.28~3 625.00 pg/mL; K¥HEK-1-O-F & tF
Y=2X10" X—931.02, »=0.999 8, 2k Eu[H 10.94~
700.00 pg/mL; KIEM)-8-O-F A HELF Y=7X10° X—
2 954.1, r=0.999 6, ZMEJEMHE 218.80~1 415.00
pg/mL; 1ZEMHy Y=3X107 X—28 697, r=0.999 2,
T 55.00~1 760.00 pg/mL; K 2-8-0-Fi %
PELF Y=2X107 X+3 866.9, r=0.999 7, £V
48.44~1 550.00 pg/mL; FZ5 KK Y=4X10" X—
8631, r=0.999 6, Zt:TEH| 19.22~625.00 ug/mL;
KR Y=1X107 X+61 256, r=0.999 1, £y
18.91~1 210.00 pug/mL; K¥EZE Y=3X10" X+

34746, r=0.999 2, 1G] 14.06~450.00 pg/mL;
KEEW Y=3X107 X—46 147, r=0.999 4, £1EiE
61.41~1 965.00 pg/mL; K% HlF Y=2X10°
X+14 616, r=0.999 5, MVl 25.16~805.00
pg/mL. 455 17 AR S 75 AH R EAE ot 2k
P B 2R 1 58 R R AF, #220.999 0.

242 KEEEESE 227 WU [HE— IR A X5
W, % “2.17 TR B R R SERE 6 Ik, i
BRI s AR IR 5. SR BRE R T
fe. JLZRE . RILEHR. BAE. PR, REH
B. K#R-8-O-B-D-H & HET . FISTH A, KiE%k-
1-O-FE L . KEm-8-O- A, (LW, K
TR-8-O-H AN . AR KRR, K&,
KWy, K Z H R AR B RSD 43 71108 0.18%.
0.39%- 0.49%- 0.82%- 0.81%- 0.62%- 0.32%- 0.71%-
0.69%-0.90%- 0.97%- 0.73%- 0.95%- 0.79%- 0.42%
0.08%- 0.45%, ZERKHITIERERE R,

243 FOEMEEE UL “2.37 WUR 7k p 4t
WA (RT6), 25T 04 24 6+ 104 12, 24 h 4%
“2.17 BUF Ik & AR, Wk e iR, L
KR RILEE. RAE. 2. H/EH B KK
fR-8-O-B-D-H & M . TIEH A K R-1-0-4 4]
B KIEE-8-O-E A M. (LW . K3 R-8-0-
HENEE . AR, KER. KR, KEm.
KEE R FBREHE AN RSD 735N 1.26%. 1.41%.
0.71%-0.30%- 0.57%- 2.13%- 1.79%- 2.86%- 0.85%
2.44%.1.40%- 2.00%- 3.89%- 2.64%- 1.85%- 1.68%-
1.88%, ZHHFKH, P MIERAE 24 h WHRE .
244 FEEMEFEE 7 237 TR HIEHE 6 4t
RAEW (RT6), % “2.17 i K il 21420 il ke
WE FHHE 17 Py & 7 #0f RSD fH. 45 8
NRETR. ILRE. RIS E. BT B2 .
FIET By Kike-8-0-B-D-HE PEH . T/IETF AL
KEE-1-O-H B . KEM-8-0- M B 1L
Wy, KRER-8-O-ME M. FERER. KHRK.
N NN NN ] R S Al
790.52. 1.71. 2.15. 1.25. 0.73. 0.89. 5.83. 2.21.
0.46. 1.21. 1.36. 1.68. 0.13. 2.40. 0.25. 1.09.
2.40 mg/g, RSD {H7HI4 1.50% 1.06% 4.35%-
2.72%-2.81%- 3.62%- 1.99%. 2.40% 4.22%. 3.84%.
4.27% 1.18%2.93%- 1.06%- 1.80%- 1.51%- 1.69%,
RZITEEE M R

245 AR RIS E W E R OR BERE A
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(RT6) #pARZ10.25¢g, L9 47, FEEMRE, 4nm  IFEREESFIEE 93.71%~102.77%, H RSD 7£
ANEBETRILFER RILFRSE 17T RER, 0.88%~4.21%. RPFIENMERERL, &E& 17
fEZ NG 8o & B AN FE AR & Bl i s lE .
&1 80%- 100%- 120% (B NREIREFAT 3 43), 2.5 H@mEENE
M8 “2.37 WU A& i i, % “2.17 U M8 “2.37 WURN iM% 14 #EEEH I
EAEEAEREREN S, THE SRS EICRF RSD  #% “2.17 TN @&t dr, 1HE 17 M
B S5 RER 17 MO E 3 NMREWREE FRIGME W RRES L, SR WK 2.
R2 VTHESHEENEER n=3)
Table 2 Content determination results of 17 compounds (7 = 3)

R/ (mg g

0 arm R s EME mEm EEEe o 0P g, RO
DB B GIEAp At
RT6 0.60 1.76 2.46 1.27 0.71 0.84 5.88 2.29 0.53
RTS 0.55 1.79 2.24 1.15 0.69 0.65 5.42 2.46 0.42
RT4 0.42 1.19 1.82 1.14 0.32 0.67 4.60 2.92 0.37
RT3 0.41 0.85 1.29 1.26 0.20 0.59 2.35 1.33 0.37
RYZ 0.38 1.55 2.07 1.53 0.42 0.79 4.16 3.60 0.51
RZZ 0.56 1.54 2.72 1.59 0.21 0.62 5.59 2.05 0.68
RQT 0.42 1.11 1.19 0.58 0.17 0.99 6.72 2.54 0.46
RT6-MJ 0.65 0.79 1.77 0.54 0.66 0.10 3.65 0.85 0.20
RT5-MJ 0.68 0.70 1.83 0.85 0.52 0.31 3.24 0.73 0.14
RT4-MJ 0.49 0.52 1.52 0.61 0.54 0.46 243 0.62 0.16
RT3-MJ 0.45 0.38 0.84 0.52 0.37 0.25 1.92 0.58 0.11
RYZ-MJ 0.76 0.48 0.46 0.68 0.65 0.32 2.36 0.70 0.18
RZZ-MJ 0.82 0.99 1.15 0.52 0.41 0.21 2.46 0.59 0.19
RQT-MIJ 0.74 0.57 0.26 0.66 0.28 0.15 2.01 0.58 0.13
RS H/(mg-g™)
Fl - KRB0 oy NIREO o mm Jomm KBE AW KRR
e R
RT6 1.40 1.76 1.51 0.15 0.42 0.21 0.94 2.60
RTS 1.00 1.75 1.40 0.31 0.42 0.21 0.94 2.38
RT4 0.64 1.23 1.18 0.27 0.45 0.19 0.96 1.60
RT3 0.51 1.11 0.99 0.16 0.38 0.13 0.59 1.14
RYZ 1.20 1.70 1.80 0.50 0.93 0.22 1.95 2.52
RZZ 1.20 1.46 1.45 0.48 0.84 0.15 1.66 2.80
RQT 1.32 1.37 1.08 0.37 0.85 0.27 1.78 1.80
RT6-MJ 0.98 0.85 0.80 0.10 0.92 0.04 0.90 0.77
RT5-MJ 0.92 0.83 0.75 0.25 0.76 0.05 0.73 1.13
RT4-MJ 0.85 0.71 0.65 0.31 0.83 0.05 0.74 1.03
RT3-MJ 041 0.51 0.61 0.14 0.67 0.06 0.45 0.78
RYZ-MJ 0.66 0.52 1.00 0.37 1.08 0.05 1.41 1.49
RZZ-MJ 0.68 0.65 0.63 0.60 1.19 0.03 1.04 1.02

RQT-MJ 0.87 0.73 0.90 0.57 1.17 0.06 1.44 1.05
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¥ 14 HEFES R 17 PR sr )& &M Graphpad
Prism 7.0 (3£[E GraphPad Software) AT ¢ #5,
HARNE 3.

SiRER, KREZABEHE, BRIASER. K

Wy-8-O-HEIBEH  FTERHEER. KEWmSh, HAR 13
il RSE 7> 350 S0 25 AR o RIVK S 28 3% 24 J i )
KIEIR-8-O-B-D-H B HEH - K R-1-0-H &I P55
WL MG A B ISR E R MK
BRI S B E T .

FT3 AENMEBERHAEF 17THESESELER (Xx£5,n=7)

Table 3 Contents comparison of 17 compounds in rhubarb and honeyed wine rhubarb (x £ s,n=7)

FiE S H/(mgg ™)

‘o

o eTm JLEE RILHE Pkt B8 Fi51 B

R 0.48+0.08 1.40£0.33 2.00%£0.53 1.22£0.31 0.39£0.21 0.74£0.13

MJ 0.66+0.13t ™ 0.63+0.19 ™ 1.12+0.58 4 * 0.63£0.11 { ™ 0.49%0.13 0.26+0.11 } ™

R 4 4 (g g )

FE i kﬁfﬁ-s-o-ﬁ- T A j:jef%i-l-o- K -8-0- - jtj-&%i-s-o-
DALY IR IR IR
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