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Abstract

Shuizhijia (Rotala rotundifolia), as the Yi folk conventional medicine, has attracted more and more
attention recently. In order to understand chemical composition from Shuizhijia, the review about
the Lythraceae, which includes Shuizhijia, has developed based on related articles. Detailed in-
troduction is here for some important types of ingredient, such as alkaloids, flavonoids, triter-
penes, tannins, coumarins and naphthalene derivatives, which provides reference for developing
and using of lythraceace plants.
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Figure 1. Types of alkaloids in lythraceae plants
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Bl THSEWR. RS, Wk 1,
3. HERHITEA

P 2 A 29 FRAE F R ELERIUE XS O I R IAPER, 1SRN B B2, BREFWR QM. 5
SESEAE AL, W EAMRN. iR PUREE. R RMECEFEER[57]. SERSR R 2 T SERHE A 1 = 22
Moy —, &%, SN\ MTJEZEHEY) &I 63 FhiEfi & HATEMIS N Wk 2, TEMPZEEAEH
R IEEE/ER . Diab ZE[20] N85 H AR I 4tk 15 2] 4-methoxy apigenin-8-C;-f-D-glucopyranose
X T DUFRZH & 35 A T VE o HO S0 78 A& 3L IE =4 -1 S B i e 70 oA P A E I [24]

4. =HE%k

MR G RN B, Pi. DU DU EE. PRICIHE RS REE[58]. =i R & T JHE
BHEVIMSEA ST, WiE 3 FonBlc A 9 FiEY 7 B e Y 34 Fh =28 sy, HH betulinic acid.
oleanolic acid. ursolic acid HlA77E . AR, —iEIERo 2 K S R Kz —, B
B M BE VR, RSE[26] [59] [60]K R Gl 73 85 -0 S e FE I 8 KSR ih i 8 =i o i, R
PLEAT : TR (4: 1) 9 BT, 5% B G FR VAW 0.3 ml AT SRR 1 ml Ny S (75, 78 60°C 46#F F [ 3 15 min,
S8R5 HPLC WL 4 s R 22 5, /B3 FH b & &0 e v2ox Bt 588 A SR BRI A Rl 42 L 2R
MEmER S E. il b# HPD-100. AB-8. D101, NAK-II Al S-8 Lk FLAM g X A -8 s = s 1)
W B AR B BE 7, I HPD-100 X =it &Mk AT alifk, 7= 4l B2 15.6%42 52 30.3%.

5. BRRETEYE
BRI A M EEEA R FUR . PTG, BRIRE . S iy, SUREE(ERI61]. Rk T

Table 1. Alkaloids from lythraceae plants
= 1. TRERREY TR E MR S

i=kyb QU W& TPk 5 22 R
lagerstroemine, dihydroverticillatine, decinine,
i [10]
decodine
e Biphenyl, Bi inolizidi i
A phenyl, Biphenyl Ether Quinolizidine N-oxide . s
Lagerstroemia indica L. Alkaloids, fe. M SR [3]
5-epi-dihydrolyfoline, dihydrolyfoline, Lagerine [4]
KA _
Lagerstroemia speciosa (L.) Lasubine [, IT - [5]
Pers
sarusubine A [6]
Evid
%]%T lasubinel, lasubine II,
Lagerstroemia subcastata . . 1t
Koehne subcosinel, subcosine II, [7]

Lythrine, Cryogenine, lythridine

Harmine, harmaline [8]
Y8 1€ Lawsonia inermis L. 1t
balsaminone A [9]
RREES choline
Lythrum salicaria L.
Lythranine, lythridine, guanithylline, o [10]
TS Lythrum new alkalil II IIl IV VI VI VII,

deoxidation Lythrum new alkali I T II1
R4

tr It 10
Woodfordia fruticosa (L.) Kurz (trace) t [10]
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Table 2. Flavonoids and their derivatives from lythraceae plants

= 2. TRERMEYTHREREETEIERS
ULy P ST et R 2%

kaempferol, quercetin,

kaempferol-3-O-a-L-arabinofuranoside,

HHK

kaempferol-3-O-f-D-xylopyranoside, [11]
Ammannia arenaria H.B.K.

vitexin, kaempferol-3-Oglucoside,

quercetin-3-O-rhamnoside, rutin

Quercetin, Flavanol [12]

. flavonoids [13]
YN % nt

Emodins = [14]

Ammannia baccifera L.

Kempferol-3-O-glucoside. Quercetin-3-O-glucoside

1
quercetin-3-O-rutinoside [15]
Delphinidin-3-Arabinoside, petunidin-3-Arabinoside, Malvidin-3- [16]
Arabinoside, scabiolide-3-O-Glucoside
Isovitexin, Vitexin, Isoorientin, Orientin, Astralagin, Rutin,
Apigenin-7-O-C,-4-D-glucoside, Catechin, Epicatechin, [17]
sz Luteolin-7-O-C,-f-D-glucoside, Apigenin, Kaempferol,
o Luteolin, Quercetin 1
Lagerstroemia indica L.
lagerindiol [18]
Kaempferol, quercetin, hyperin [19]
‘4-methoxy apigenin -8-C;-f-D-glucopyranose [20]
K483 Lagerstroemia . )
It
speciosa (L) Pers Quercetin, kaempferol, hyperin - [5]
Luteolin, luteolin-7-O -glucoside, acacetin-7-O -glucoside, [10]

luteolin-3’-glucoside, Apigenin-7-glucoside, Apigenin-4’-glucoside
Luteolin7-O-b-D-glucopyranoside, Luteolin 4’-O-b-D-glucopyranoside,
Apigenin7-O-b-D-glucopyranoside, Apigenin 4’-O-b-D-glucopyranoside, [21]
Luteolin 7-O-Sulfate Steviosin-7-O-rutinoside L

isoscutellarin, tricin, kaempferin, isoquercitrin, quercetin [22]

k3

18 1L Lawsonia inermis L.

Apigenin, kaempferol-3-O-(6"-O-Eferuloyl)
-f-D-glucopyranoside, a biflavonoid A, isoplumbagin

T3 Lythrum glycoside, Vitexin, orientin, isovitexin, isoorientin, e

Lythrum salicaria L. scabiolide-3-galactosidase, malvin

quercetin 3-O-4-D-2-acetylglucuronide,

KEEH quercetin 3-O-4-D-2"-acetylglucuronide methyl ester, kaempferol, .

Rotala rotundifolia quercetin, quercetin 3-O-f-D-glucuronide methyl ester, [24]

quercetin 3-O-4-D-glucuronide, apigenin

Polystachoside, Myricetin-3-galactosidase, Quercetin-3-rhamnosid,
Naringenin-7-glucoside, Kaempferol-3-glucoside, scabiolide-3, 5-
diglucoside, chrysophanol-8-O-f-D-glucopyranoside, quercetin -3-O-a-
L-pyranarabinoside, quercetin-3-O-f-D-pyranxyloside, myricetin-3-a- [10]
LN ia L-pyranarabinoside, Noradrenaline, Quercetin-3-O-(6"-gallic acid)-f- T
Woodfordia fruticosa (L.) Kurz D-galactosidase, quercetin-3-O-(6"-gallic acid) -4-D-glucosidase, e
myricetin, -3-O-(6"-gallic acid)-f-D-galactosidase

pelargonidin-3, 5-diglucoside, Myricetin, quercetin,

Quercetin-3-4-L-Arabinoside, Myricetin-3-O-f-D-galactoside (23]
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Table 3. Triterpenoid from lythraceae plants
=3 TEZREDhH =M

i=kyb QU HEY i=EZ/E- Y 275 3R
3-p, 150, 23, 28-tetrahydroxyolean-12-en-3-O-arabinopyaranoside,
BT 3-p, 23, 28-trihydroxy-olean - [11]
Ammannia arenaria H.B.K. -12-en-3-0-f-D-glucopyranoside ’
betulinic acid [10]
KIERE
Ammannia triterpenes A [13]
baccifera L.
£ Lagerindiside, quadranoside I, betulinic acid,
. 3p-acetoxyolean-12-en-28-acid, arjunolic acid
Lagerstroemia 28-O-glucopyranoside, hederagenin, arjunolic acid, oleanolic acid, f (23]
indica L. maslinic acid, 3§, 23-dihydroxy-1-oxo-olean-12-en-28-oic acid
Maslinicacid-2a-hydroxydeanolicacid, colosolicacid-2a- [26] [27]
hydroxydeanolicacid, oleanolic acid
NUR Y ursolic acid, 34-23-dihydroxy-1-oxo-olean-12-en-28-oic
Lagerstroemia speciosa (L.) acid, Bﬂ-hydroxy-1-oxo-olea'n-12'-en-28-oic acid, asiatic acid, - [5]
Pers 23-hydroxyursolic acid, 24-methylene
cycloartanol acetate
20-hydroxyuvaol, 2a-hydroxybetulinic acid [28]
Mignonettetreeterpinum, lupeol, 3f-hydroxy -20-oxygen
-30-norlupane, betulic acid, betulin, 35, [10]
30-dyhydroxy-20(29)-a-Lupene
Y8 ¥ 4L Lawsonia inermis L. . L 4
rosamutin, euscaphic acid,
1b, 2b, 3b, 19a-tetrahydroxyurs-12-en-28-oic acid, ursolic acid, [29]
arjunic acid
T
= Ursolic acid, oleanolic acid, Birch acid
Lythrum salicaria L. e [10]
T IEF Birch acid, oleanolic acid, Ursolic acid
KHEH
: gallic acid S [55]
Rotala rotundifolia
HR-71E
Woodfordia fruticosa (L.) Lupeo, betulinol, oleanolic acid, Ursolic acid, gallic acid . [10]
Kurz

JESERHEMI I R4 WA 4, T P49 F, Ellagic acid WiB 776, BRI L RE, S0IA R
T S AR B B A E P SRR L3 1], 4RV T ZUEU B RHA b A 7 B ) 25 R 2 06t 4 SR PR 1 R P B
I IE AR e B 2 AT P 5 S R O R R T2
6. Bk

HAT, CRBLSKSERI 17 F(NE 5), Hf, f-sitosterol & ELATAY) 8 LB, B4 25%62]
BL B-sitosterol Syt B8 b 7K i HE AT 1 2 (0l (TLC) S 50, FFREST T K G IR i, T Il
7. BEEEH

FOE, RO IEIR I AL 2540, 2 FAR A BB — R R ARG WS, B 0w Ry
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Table 4. Tannins and their derivatives from lythraceae plants

4. TRERMEVMDOEREEITEMIERS

i=kdb Sl e A EE I 275 3R
LK
BRK ellagic acid (1]
Ammannia arenaria H.B.K.
IKFE S ellagic acid [13]
o bacci s
Ammannia baccifera L. Alkyl rans-4-hydroxycinnamte [30]
gallic acid, 3’4’-three-O-methylellagic acid [10]
chlorogenic acid [31]
E3he Decarboxy ellagic acid,
Lagerstroemia p-methoxy gallic acid methyl ester, 1, 3-di-O-galloyl-4, R
. [17]
indica L. 6-hexahydroxydiphenoyl
-b-C1-glucopyranose, Ellagic acid, 3-O-methylgallate, Tellimagrandin
caffeic acid, ethyl caffeate, Gallic acid [19]
ethyl ester
ellagic acid [32]
Lagertannin, lagerstroemin, Flosin B, Reginin A, LagertanninsA,
LagertanninsB, LagertanninsC, penta-O-galloyl-D-glucopyranose, valoneaic
acid dilactone, 3, 3’-di-O-methylellagic acid, 3, 4, 8, 9,
10-pentahydroxydibenzo[b, d]pyran-6-one, 3-Omethyl-ellagic acid 4’-sulfate, (5]
PNUR-Y 3-O-methyl ellagic acid, 4, 4’-di-O-methyl ellagic acid, 3, 3°, 4’-tri-O-methyl
Lagerstroemia ellagic acid, 3’-O-methyl-3, 4-methylenedioxy ellagic acid, 3, 5, 1y S S N
speciosa (L.) Pers 3’-tri-Omethyl flavellagic acid, 3, 3°, 4, 5-tetra-O-methyl flavellagic acid, 3’,
4'-di-O-methyl-3, 4-methylenedioxy flavellagic acid
3, 4, 3°-tri-O-methyl flavellagic acid, 3, 4, 3°4’-tetra-O-methyl flavellagic 28]
acid
caffeic acid, ethyl caffeate, Gallic acid
[33]
ethyl ester
E{Ei Ellagic acid [34]
Lagerstroemia subcastata . 1
Koehne Tannin [35]
18 A Lawsonia inermis L. ellagic acid, phyllemblin g [9]
SR ES I -
chlorogenic acid 4 10
Lythrum salicaria L. € " [10]
KIEH L . -
ellagic acid, phyllemblin 4 55
Rotala rotundifolia & Py " [53]
Woodfordin ABCDEFGH,
Isoschimawallin A,
thein AB, Tellimagrandin [
W oeno R s
P gemin D, Heterophyllin A, 1. [10]

Woodfordia fruticosa (L.) Kurz

1, 2, 4, 6-tetra-O-galloyl-S-D-glucose,
1,2, 3, 6-tetra-O-galloyl-B-D-glucose,
1,2, 3, 4, 6-penta-O-galloyl-5-D-glucose, ellagic acid

iR . Priafh. L BUR. Pk, RIFEMS(63]. & RMS RIEFANFEES S, Wk 6, 20
e 80 AKX, Zhuraev FE[64) IR H IR T BHE S Z(7-F2E-6-FAREFTR). LHHE6. 7-27&

HEER).

8. ETEPA

ZATEN BRI KA AL (R 7), e, KIS EEPIUE RSO T, K E
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Table 5. Steroid from lythraceae plants
=5 TEZREDhEELERS

i=kdb Sl HEY A EE 275 3k
HIEKTE . .
-sitosterol-3-O-4-D-gl d e 11
Ammannia arenaria H.B.K. fsitostero f-D-glucoside =5 1]
. f-sitosterol, S-sitosterol-f-D-glucoside, [30]
K SE siigmasteryl-3-o0-f-D-glucopyranside S
Ammannia baccifera L. Cardiac glycosides, Phytosterols [14]
EY sitosterol [10]
Lagerstroemia Ui
indica L. 3, 4, 3’-tri-O-methylellagic [36]
TH- 4878
B . f-Sitosterol, carotene, dandelion sterol acetate, -sitosterol - (28]
Lagerstroemia acetate, campesterol, carotenecetylate
speciosa (L.) Pers
v - . p-Sitosterol, stigmasterol, S-Sitosterol glucoside, 24/-ethyl-4-
Y8 H 16 Lawsonia inermis L. cholestene-3B-alcohol AR [10]
TEE
Lythrum salicaria L. B-Sitosterol Aot [37]
T B
K45 H [-sitosterol, 19a-pomolic acid 3f-acetate, 7-oxo-f-sitosterol, L [55]
Rotala rotundifolia 6-hydroxystigmast-4-en-3-one
. m\%% p-sitosterol €. [10]
Woodfordia fruticosa (L.) Kurz
Table 6. Coumarins from lythraceae plants
6. TEXMEDHINEETRERS
i=ky/b QU e i=EY/E- Y 275 3k
e
7’; LS . Coumarines IR [12]
Ammannia baccifera L.
L 7l
e . 6, 7-dihydroxycoumarin - [19]
Lagerstroemia indica L.
PN i
Lagerstroemia speciosa (L.) 6, 7-dihydroxycoumarin H [33]
Pers
Fraxetin, scopoletin, aesculetin,
feH1E scopoletin, a bicoumarin A, Lacoum
> s I
Lawsonia inermis L. arin, 6, 7-dihydroxycoumarin, 7 t [91163]164]
hydroxy-6-methoxycoumarin, fraxetin
=Y
A esculetin 4ot [24]

Rotala rotundifolia

BLULZEEE N T, X TR & W& BAA AR 2 EE . WK B, 4-hydroxy-a-tetralone 1 4-O-myricitoyl-
a-tetralone H A HH 2 (I PTEEAZAE FH[30]. 20 tH4E 80 4FAR Afzal 565X IFE HI AL AR ER 1) 1,2- —F8 5 -4-
IR A T 2RI (PR AT TR ST R 1,2- R A B A L R R X RS FEAT B . BB JE Paslorianas
AIHIVER . Morello Z5[66 7T 78 W] 2-JFE-1,4-Z5 B (1 AT 25 40 72 I 40 P e 1) A7 283 ) 751 o

9. HibAr s

WEFURIL, RS S8 ZFIRITIR K7, WEUIRER . WMER(43], fEr & A K& R A
(48], TEXFHREH ZFEFERL, W Asp. Thry Ser [67]. th4h, 8L S WAGIIE YR, Qids F1E
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B B0 I I R LA R (O 25 AR P . I 8 R
10. &i&
MWIREWRE, TSRS AR SR, Bt R 5, S, KM i e

Table 7. Naphthalene derivatives from lythraceae plants
7. TERMEDTFHETEDLERS

TRV wEY T EE I 22530k
4-hydroxy-a-tetralone, tetralone-4-O-b-D-glucopyranoside [15]
7J.<ﬁ‘:f& . (-)-(4R)-Hydroxy-1-tetralone, (-)-(4S)-acetoxy-1-tetralone, A
Ammannia baccifera L. (-)-(4S)-hydroxy-1-tetralone-4-O-p-D-glucoside, [30]

1, 4-naphthoquinone, 4-hydroxy-1-tetralone, lawsone

1, 4-naphthoquinone, [10]
1, 2-dyhydroxy-4-glucosyloxynaphthalene

2-hydroxyl-1, 4-naphthoquinone [40]
1, 3-dihydroxynapthalene [41]
BHTE Cis-hexahydro-8a-methyl-1.8-[2H, 8H]-naphthalenedione m [38]

Lawsonia inermis L. .
methyl naphthalene carboxylates, 3-Amino-2-methoxycarbonyl-1,

4-naphthoquinone, (4S)-4-Hydroxy-a-tetralone, [21]

3a, 4a-Dihydroxy-a-tetralone, Lawsone
1, 2, 4-Trihydroxynaphthalene-1-O-b-D-glycopyranoside [39]
2-methoxyl-1, 4-naphthoquinone [9]

Table 8. Other chemical constituents from lythraceae plants

8. TIERMEWFHHMER D

HEHRIE HEY i=LY/E 0 27k
HE K0 2-0, 3-f, 23-trihydroxyolean-12-en-28-oic
Ammannia arenaria acid-28-0-f-D-glucopyranoside, cyanaroside, hentriacontane, [11]
HB.K. dotriacontanol, 1, 30-triacontanediol, ambacinin, ambacinol
phenol [13]
e
7J_<T“ o Hentriacontine, dotriacontanol, betulinic acid, lupeol E-SN 1 N i [30]
Ammannia baccifera L.
Leucoanthocyanin, Emodins [14]
Lageracetal, amyl alcohol, [10]
strosideA. B. C [18]
Brevifolin, Nilocitin, 2, 3-hexahydroxydiphenic acid-a/b-glucoside, [17]
Astralagin
Morusinol, Neocyclomorusin, (+)-Clove resin Alcohols -4-O-b-D- [42]
e glucopyranoside, Yunnanensin A v e
D CANNL) INIAN
Lagerstroemia indica L. 9, 9’-dihydroxy-3, 4-methoxylenedioxy

-3’-methoxy[7-O-4’-8-5’]-neolignan, Pterospermin, (2R,
3S)-dihydrodehydroconiferyl alcohol, Gochidioboside, 7S,
8R-dihydrodehydroconiferyl alcohol 4-O-b-D-glucopyranoside, [18]
Hovetrichoside A+ B, (1’S, 2’R)-guaiacyl glycerol, Carthamoside BS, (+)-
(78, 8S)-guaiacyl-glycerol, 8-O-b-D-glucopyranoside,
D-threo-guaiacyl-glycerol-8-O-b-D-(6’-0-galloyl)-glucopyranoside,
Alatusol A, Ficusol, Evofolin B, Marphenol C
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Continued
(7S, 8R)-dihydrodehydrodiconiferyl alcohol, [28]
Palmitic acid, 4-methyl-hexadecanoic acid, behenic acid, oleic acid, linoleic acid,
stearic acid, cis-11-eicosenoic acid, cis-11, 13-eicosadienoic acid, [43]
Arachidonic acid, tricosanic acid, Erucic acid, lignoceric acid
Azelaic acid, 12-acetoxyl -9-octadecenic acid, methyl heptane [5]
Laccerol, (2a, 3f)-Urs-12-ene-2, 3, 28-triol [44]
Protocatechuic acid [45]
£ 7t
PR Gentianic acid, Cetene, resorcinol, 1, 1-dibutoxy butane, montanyl alcohol,
Lagerstroemia speciosa hentriacontane, tritriacontane, tetracosaene, hexacosaene, Palmitic acid ethyl LN [46]
(L.) Pers acetate, cydonic acidethyl acetate, octadecanoic acidethyl acetate, arachic
acidethyl acetate
Alphitolic acid [47]

2-ethyl-1-hexyl alcohol, (Z)-3, 7-dimethyl -2, 6-octadienealdehyde, (E)-3,
7-dimethyl -2, 6-octadienealdehyde, (R)-3, 4-2H-8-hydroxyl-3-methyl
-1-H-2-chromene-1-keto, 4-benzyl pyridine, dibutyl phthalate, ethyl palmitate,
10, 13-octadecadienoic acidmethyl ester, (E)-9-Methyl stearate, (Z, Z)-9, [48]
12-octadecadienoic acid, (Z, Z)-9, 12-octadecadienoic acidethyl ester,
9-octadecenic acidpropyl ester, acetic acid-13-tetradecene-1-ester, phthalic
acid(2-ethylhexyl) monoester,

lawsone, laxanthone, lawsoniaside, lalioside, D-mannitol, 3-methynonacosane

-1-alcohol [10]
Histamine dichloride, Formic acid, Acetic acid, Glycolaldehyde,
2-methoxy-1-propanol, Hexamethyl-cyclotrisiloxane, 4-hydroxy-4- [49]

methyl-2-pentanone, Butyrolactone, 3-cyclohexene-1-carboxylic acid,
Octamethyl-cyclotetrasiloxane, Hexanedioic acid, Benzoic acid

p-hydroxybenzoicacid, 3-O-[6’-O-palmitoyl-S-D-glucosyl]-a-spinasterol,
spinasterol, propyl heptadecanoate, a biquinone A, 3-O-[6'-O-palmitoyl [9]
-p-D-glucityl]-a-spinasterol, spinasterol, cydonic acid propyl ester

Lawsochylin A, Lawsonaphthoate A, Lawsonaphthoate B, Lawsonaphanthate C,
9-Hydroxy-4-megastigmen-3-one, (+)-Dihydrodehydrodiconiferyl alcohol,

L . 4-Hydroxybenzaldehyde, O-n-Butyl 13.b-D-glucopyranoside, D-Glucopyranose [21]
CHTE L ydroxy! yde, O-n-Butyl 13.b-D-glucopyranoside, D-Glucopyranose,
fRE av;soma Hmerms Methyl pheophorbide b, Oleamide, 2-Butoxysuccinic acid, 1, Ly
’ 5-Diphenylpent-3-en-1-ynes
2-hydroxy-1, 4-naphthoquinone [8]
tri-acontyl tri-decanoate [50]
Linalool, a-terpineol, Etherphenylvinyl, 1.3-indandione, Eugenol, [51]
Oxirane-tetradecyl, Hexadecanoic acid, Phytol
luteolin-7-J-b-D-glucopyranoside [39]
(+)-pinoresinol di-O-b-D-glucopyranoside, Syringaresinol [52]
di-O-b-D-glucopyranoside
Syringinoside, Daphneside, Daphnorin, Agrimonolide 6-0-b-D-glucopyranoside [53]
P Loliolide, dibutyl phthalate, diisobutyl phthalate, butyl-isobutyl phthalat
oliolide, dibutyl phthalate, diisobutyl phthalate, butyl-isobutyl phthalate, e
Lythrum diheptyl phthalate, dinonanyl phthalate S (10]
salicaria L.
K48 Rotundifoline, vomifoliol [54]
. oL
Rotala rotundifolia 1, 2-O-di-galloylglycerol [55]
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