- 1620 » PER 20234F38 B4 B5P  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 5

5 REHEH mUFE RS FAEERNARER

WA, a2, RRXG, & AY

I ZRWHEER 47508, ¥ 228 432000

2. WAL R 2RI E AR, WAk B 430065

3. WHEREZAR L AR, Widk I 430065

4, R RIRR 2 RIGE 2GR E BT 2525358, WAt R 430022

 FE: BI5 Alisma Rhizoma & BB FEAE A DI LMES T, RAERAGRE. M alviisz tha. DifREfid
ERAILER, RUTPZEUL T NEBEHERI Y FIEE PRGN, B S M H] T2 7 584 5 DL A8 75 SR ok
A, BT BB MR EE RONE H . TR RREH 7R S A fh 2 SR E AR R, O
P2 EAE A RAE I . B A AR SRS F M) G 0 2 F 3T R EL Mgl ol il xBTS B AR 5
BAy - ZIERAE R JRAINLEI T T AT AT REEL, NEEAM S IE . TR M T2 T R R
5,

KR FE: AW =N 24-AFEFISEE A 23-ABEERISEE Bs BRTS: BRORVS: R

FES2S: R284; R285 XRAFRERD: A XERE: 0253 - 2670(2023)05 - 1620 - 16

DOI: 10.7501/j.issn.0253-2670.2023.05.029

Research progress on chemical constituents and pharmacological effects of Alisma
Rhizoma and its processed products

DAI Meng-xiang!, JIN Shu-na?, SONG Cheng-wu?, LI Sen*

1. Department of Pharmacy, Xiaogan Chinese Medical Hospital, Xiaogan 432000, China

2. College of Basic Medicine, Hubei University of Chinese Medicine, Wuhan 430065, China

3. College of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, China

4. Department of Pharmacy, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan
430022, China

Abstract: Alisma Rhizoma, a traditional Chinese medicine with a long history of use, has good therapeutic effects for promoting water
metabolism, removing dampness, resolving turbidity and regulating blood lipids. It has been recorded in ancient medical books for
many generations and is the main component of many classic recipes. There are many kinds of processed Alisma Rhizoma. With the
historical change of processing technology and the change of use demand, salt-processed Alisma Rhizoma, and bran-processed Alisma
Rhizoma are the most commonly used at present. Because different processing methods have different effects on the chemical
composition and content of Alisma Rhizoma, the pharmacological effects of processed Alisma Rhizoma are also different. At present,
there is no literature to systematically compare and summarize the differences between Alisma Rhizoma and its processed products.
The chemical composition, pharmacological effects, processing mechanism of Alisma Rhizoma and its processed products are
systematically sorted out to provide reference for the rational use, quality control, processing technology research, development and
utilization of Alisma Rhizoma.
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Table 1 Triterpenes in Alisma Rhizoma
%5 HE AR LIPS M LK WE AR e 3R
1 23- LBt RERE B CxHs00s 14 | 14 23-ZFtPRGEE A CxHs0¢ 23
2 ESETEN CxHs0s 15 | 15  25-anhydro-alisol A 11-acetate CnHs0s 24
3 24-C BFEERE A CuHs20s 16 | 16 25-O-ethylalisol A CnHs0s 25
4 EI5E B C3HsOs 17 | 17  alisol B 11-monoacetate CnHs0s 16
5 PG W C30Ha304 18 18  25-anhydro-alisol A 24-acetate CHs00s 24
6 alismanin A C34Ha603 19 19 alismanin I C30Has04 26
7 alismanin B C29Ha303 19 20  alismanol H CoHuO3 27
8 25-O-methylalisol A C31Hs20s 16 21 25-obutyl alisol A CsHss0s 27
9 PG G C3H404 20 22 16B-hydroperoxy alisol B 23-acetate CHs007 28
10 PG E C30Hs00s 20 23 168,248-dihydroxy-24-deacetyl-alisol O C30Ha0s 29
11 23- LRSI E CnHs06 20 24 16B-hydroperoxy alisol B C30HasOs 28
12 24- G RE E CaHs206 21 25 16B-methoxy alisol B CsiHs005s 28
13 PIERE X C30H4603 22 26 16B-methoxy alisol E C3iHs206 28
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27  16p,25-dimethoxyalisol E CxHsiOs 28 69 alisol D acetate C34H507 42
28  16B-hydroperoxy alisol E C3oHs07 28 70 11-£R-23-2BFERE C C3HasOs 16
29 FEEEET CaiHs0s 28 71 24-ZBtEERE F CxHs00s 43
30 16p-methoxy alisol B monoacetate CsHs206 30 72 24-deacetyl-alisol O C30H4604 44
31  16B-hydroxy-alisol B 23-acetate CHs00s 30 73 FIEEEO C32H4s0s 7
32 15,16-dihydroalisol A C30HasO0s 25 74 VSR F C30Ha30s 41
33 16B-ethoxy alisol B 23-acetate CsHs406 27 75  25-methoxyalisol F C31Hs00s 28
34 16p-acetoxy alisol B CaHs006s 31 76 16,23 AMFEER B C30H4604 16
35 l6a-acetoxy alisol B Cs2Hs006 31 77  25-anhydro-alisol F C30Ha604 45
36 1-KAPFER A CxHs004 16 78  alisol F diacetate CxHs07 14
37 1-E5-23-ZWEFER B CxHs004 32 79 FIEEE CxoH40s 40
38 1-KAFER B CxHaO3 32 80 alisolide A CaH30s 36
39  11-deoxy-25-anhydroalisol E Cs0HasO3 25 81 alisolide B C26H3606 36
40 23-ZMEFISEE C CxnHaOs 32 82 alisolide D CxH4Os 36
41 FEEREL C30H4404 33 83 17-epi alisolide Ca26H3604 46
42 23-LMEEER L CxnHu0s 20 84 alisol J 23-acetate CxHuOs 40
43 16-oxo-alisol A C30H4sO0s 34 85  alisol K 23-acetate C32Ha606 40
44  PFEREC C3H0s 16 86 alisol Q 23-acetate C3H4s06 6
45 16-oxo-11-anhydro-alisol A Cs0Ha0s 35 87 alisolide C26H3604 47
46  alisolide H C30H406 36 88  alismanol M C30Has06 38
47 alisolide | CssHs206 36 89 alisolide G C32Ha306 36
48  11,24-dehydroxy-alisol H C31HasO06 12 90 alisolide C Ca6H3305 36
49  16-oxo-11-anhydroalisol A 24-acetate Cs2Has06 37 91 alisolide E C30H4306 36
50 16-oxo-alisol A 23-actetate CxHs007 33 92 alisolide F C30H4605 36
51 16-oxo-alisol A 24-actetate CxHs007 33 93 neoalisol C30H4s05 24
52 alismanol A CxHuOs 25 94 23-LMEFEIERE S CxHs00s 28
53 alismanol B Cs0HuO4 25 95 FERLU C30Ha604 28
54 alismanol C CnHaOs 25 96 FEEEV C31Hs00s 28
55 20-hydroxyalisol C C30H4606 25 97  neoalisol 11,24-diacetate C34H5207 14
56  alismanol G CauH303 25 98  24-epi alismanol D C30Ha303 46
57 alismanol O C30H4606 38 99  alismanol D C30H4s03 25
58 alismanol P C30H4O7 38 100  alismanol Q C30H4604 38
59  12-hydroxy-16-oxo-alisol A 24 actetate CHs0s 39 101 11-E%-13B,17B- A EFERE A C30Hs00s 16
60 23-ZEFEE M CnHiO7 40 | 102 11-EE-13p,17p-F5E-23-2ELEEM B C3oHso0s 16
61  11-deoxy-16-oxo-alisol A CaoHsOs 33 | 103 11-EEZEER D CxoHsO4 40
62 13B,17p-H ARG A C30Hs006 41 104  alismalactone 23-acetate CxHas0O7 48
63 13B,17B-A-24-Z B EIERE A CuHs07 21 105 BI5HE P C30Has07 47
64 13p,17B-epoxy-24,25,26,27-tetranor-alisol A CaHaOs 37 106 3-methyl-alismalactone 23-acetate Cs3Hs5007 20

23-oic acid 107  11,25-anhydro-alisol F Cs31H4603 49
65 FEEED CnHs006 42 108 5pB,29-dihydroxy alisol A C30Hs007 50
66 VEIEEE H C3oHasOs 20 109 alismaketone B 23-acetate C3Hs00s 20
67 11-EHEFEEEC C30H40s 42 110  alismanol E C30H4404 25
68  13B,17B-MAFEIER B C30HeOs 16 111 16-methyoxy-alisol 23-acetate C3:Hs00s 14
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112 alismanin C C32H4306 19 121 alismanol J C30HaO4 27

113 23- LIPS RE N
114 16-0x0-23-deoxy-alisol A
115 3-0x0-16-0x0-11-anhydroalisol A

C32Hs5006 40
C30Has0s 35
C30H4406 25

116 alismanol F C29Ha605 25
117 FIERE R C2H3203 28
118 alismaketone A 23-acetate C32Hs5006 48
119 alismaketone C 23-acetate C32Has06 20
120 alismanol I C22H3204 27

CsoHs006 27
CsoHs006 27
C3oHs007 27
C30Has0s 27
C3HasO7 27
C30Ha606 34
C30Hs005 51
C30Hs005 51

122 7a-hydroxy alisol A

123 7B-hydroxy alisol A

124 7a,120-dihydroxy alisol A

125 Ta-hydroxy-24-oxo alisol A

126 7a,120-dihydroxy-24-oxo alisol A
127 dehydro-16-oxo-alisol A

128 23-acetate-25-anhydroalisol E

129 24-acetate-25-anhydroalisol E
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1R, = BOH R,=R;=H, R,=p-OCOCH; 2 R, =R,=p-OH, R;=OH o 9 R;=R,=R;=p-OH 19 R, =R, =H, R,=p-OH

4R, =R,=p-OH,R,=R;=H 3R, =pB-OH, R,=p-OCOCH;, R;=OH 15 R;=B-OCOCH;, R,=R;=p-OH 2 RIZ[S OH. Ro—= : Z pOCH,, R,=OH
17R,= ﬁOCOCHa, R,=R;=H, R;=f-OH 8 R;=R,=p-OH, R;=OCHj, 18 R, =R,=p-OH, R;=B-OCOCH; ! 2 Ei

22 R, =p-OH, R,=H, R;=p-O0H, R, = p-OCOCH,4 10 R, =B-OH, R,=0-OH, R, =OH 39 R1=H, R,=p-OH, R;=a-OH 0

24 R, =R,=B-OH, R,=H, R;=p-O0H 11 R, =B-OCOCH3, R,=a-OH, R;=OH

25R,=R,=B-OH, R,=H, R;=p-OCH; 12 R, =p-OH, R,=a-OCOCH3, R;=OH

30R,= BOH R,=H, Ry=PB-OCH3, R,=B-OCOCH; 14 R,=B-OCOCH;, R,=p-OH, R;=OH

31 R, =R;=f-OH, R,=H,R,=B-OCOCH; 16 R,—R2 B-OH, Ry=OCH,CHj R,

BR,= BOH R,=H, Ry=P-OCH,CHj, R4=B-OCOCH; 21 R,=R,=p-OH, Ry=0CH,CH,CH,CH;

34 R, =p-OH, R,=H, R;=B-OCOCH3, R,=a-OH
35R,= ﬁOH R,=H, Ry=0-OCOCH3, R,=a-OH

36R1: ,=R;=R,;=R;=H
113 R;=R,=p-OH, Ry =H, R4=p-OCOCH, 108 1, = R,—OH, R, —R, —H, R,—OH
> 122 R,—Rz—Rs—H, R;=0-OH, R,=OH 37 R=0-0COCH,
123 R, =R,=R;=H, R;=p-OH, R,=OH o) 38 R=0.-OH
26 R;=OCH3,R,=OH 124 R, =R,=H, Ry=R;=0-OH, R;=OH
27 R;=R,=O0CH3 .
R — — -,
23 R, =R,=0a-OH, R;=OH 3 28 R;=O0OH, R,=OH

72 R;=H, R,=B-OH, R;=OH
73 R, =H, R,=B-OCOCH;, R;=OH

45R,=R,=B-OH

SR = R3 R,=OH,R,=H 49 R,=p-OH, R,= p-OCOCH;
41R=0H 50R;=R,=OH. R,=H, R;=p-OCOCH, 54 R,=B-OCOCH,, R,=a-OH
£2R=0COCH, 51R,=R,=OH, R,=H, R,=p-OCOCH,

40 R,=p-OH, R,=p-OCOCH;, R,=H 59 R,—RZ—R3 OH, R,=p-OCOCH, R,
44R,=p-OH, R,=p-OH, Ry=H 61 R,=R,=H, R,=R,=OH
55R,=p-OH, R,=p-OH, R;=OH 114 R,=R,=OH, R,=R;=H

67R,=R;=H, R,=B-OH
70 R, =R;=H, R,=B-OCOCH,

65 R, =OH, R,=0COCH;
68 R, =R,=OH
69 R, =R,=O0COCH;

62 R;=R,=p-OH 102 R, =H, R,=OCOCH;,
63 R, =p-OH, R,=B-OCOCH, 103 R, =H. R,=OH
48 R;=R,=p-OH 57R=H 101 R, =H, R,=«-OH

91R1: ,=B-OH, Ry=0-OH, R,=OH
71 R, =R;=O0H, R,=0COCH; 80 R=OH 93 R, =R;=p-OH, R,=H, R,=OH
T4R,= R2 R;=OH 79 R=H 81 R=00H 96 R, =R;=pB-OH, R,=H, R,=OCH,

75 R, =R,=OH, Ry= OCH3 = 97 R, =R,=B-OCOCH;, R,=H, Ry=B-OH
78 R,—Rz OCOCH;, R g o

128 R,=H, R,=0COCH,

129
104 R=COOH R, =OCOCH;, R,—H

106 R=COOCH,
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Fig. 1 Structure of triterpenes in Alisma Rhizoma
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Table 2 Sesquiterpenoids in Alisma Rhizoma

%5 RREr/ A S g SOk | WS [RaE/ B e SOk
130  orientalol E CisH2603 56 149 sulfoorientalol C CisH24048 54
131 G CisH20 52 150  sulfoorientalol D CisHe0sS 54
132 orientalol F Ci5sH2402 56 151  sulfoorientalol D monoacetate Ci7H2806S 54
133 HAEEFEG Ci5H2602 52 | 152 10-O-ethyl-alismoxide C17H3003 61
134 alismorientols A Ci5H2304 57 153 10-O-methoxyl-alismoxide Ci¢H2302 16
135  alismorientols B Ci5Ha603 57 154 18,55-guaia-6,7-en-4,10-diol CisH2602 61
136 loH,50H-guaia-6-ene-4p,10B-diol CisH2602 37 155 la,5B-guaia-6,7-en-4,10-diol CisH2602 61
137  alisguaiaone Ci5H2004 37 156  4a,100-dihydroxy-5p-H-guaj-6-en  CisH2603 12
138  4p,10B-dihydroxy-10H,5pH-guaia-6-ene CisH2602 37 157  4,1,2-dihydroxyguaian-6,10-diene ~ CisH2402 6
139  orientalol A Ci4aH2403 58 158  clovandiol CisH2403 12
140  orientalol B CisH2603 58 159  germacrene D CisHos 58
141  10-hydroxy-7,10-epoxysalvialane Ci7H3002 37 160  germacrene C CisHos 56
142 ent-oplopanone CisH2602 37 161  eudesma-4(14)-ene-1p,60-diol CisH2602 16
143 orientalol C CisH2402 57 162 oplopanone CisH2602 55
144 orientalol D Ci5H2603 59 163  orientalol L CisH2403 62
145  orientalol E 6-acetate Ci7H3004 56 164  orientalol M CisH204 62
146  orientanone C20H360682 60 165  orientalol N Ci4Hi1302 62
147  sulfoorientalol A CisH26048 54 166  orientalol O Ci2Hi1603 62
148  sulfoorientalol B CisH26058 54 167  orientalol P Ci2Hi1503 62
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168  gibberodione Ci6H2602 63 178  orientalol G CisH202 64
169  7a,100-epoxy-salvialan-10B-ol Ci5H2602 63 179 alismanoid B C14H2003 66
170 4-epi-alismoxide Ci5H2602 64 180  alismanoid C Ci5H2603 66
171 10a-hydroxy-4a-methoxy-guai-6-ene Ci6H2s02 65 181 1B,11-dihydroxy-B-cyperone CisH203 31
172 11-hydroxy-8-ox-alismoxide Ci5H2404 31 182 1B-hydroxy-p-cyperone CisH»202 31
173 11-ox0-13-noralismo C14H2002 31 183 108-11-hydroxy-B-cyperone CisH»202 65
174 4a,12-dihydroxyguaian-6,10-diene Ci5H2402 31 184  zingibertriol Ci5H2s03 65
175  ligucyperonol Ci5sH202 31 185  8R-alismanoid A CisH2004 66
176 10-O-methyl-orientalol A Ci6H2s03 64 186  8S-alismanoid A CisH2004 66
177 3B,4p-expoxy-chrysothol Ci5H2402 64 187  litseachromolaevane B CisH202 65

[ % (high-density lipoprotein cholesterol, HDL-C)
TEEIC. MENIERE. QAL B RIRPIM
2 BURE R ML BRRAE, i S OO o LBESE AN
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Wi, LRI 19 A5 &R MUEEAH S R AV bR
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spectrometry, LC-MS/MS) M =i/ 5 I o 48
59 N M BRI AR A®, (1ysophosphatidylcholine,
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Fig. 2 Structure of sesquiterpenoids in Alisma Rhizoma
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Fig. 3 Transformation pathway of alisol A 24-acetate and alisol B 23-acetate in processing of Alisma Rhizoma
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Table 3 Comparisions of pharmacological effect of Alisma Rhizoma and its processed products
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