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Distribution of Epimedium sagittatum and its research progress on quality
characteristics
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Abstract: To promote the rational development and utilization of Epimedium sagittatum, and to propose the utilization strategies and
future research suggestions. The distribution was illuminated based on the examination of herbarium specimens and our field
investigation. At the same time, the quality characteristics of different harvest time, different parts and different producing areas were
summarized according to the literature review and our previous researches. In terms of the distribution, E. sagittatum is a widely
distributed species in Epimedium. However, there were many errors in the identification of herbarium specimens. At least 13 taxa
were wrongly identified as E. sagittatum. The distribution of E. sagittatum was not as extensive as previously recorded in the
literature. Although the distribution of E. sagittatum has been recorded in 12 provinces and in Chongqing Municipality, it was mainly
distributed in Anhui, Jiangxi, Hunan and Hubei provinces, and the resources in each region were not abundant. In terms of quality
characteristics, there were great differences in both composition and contents of the active components among different germplasm.
Some of the germplasm in Hunan, Hubei and Sichuan provinces were excellent. However, the stability and homogeneity were not
ideal. Therefore, the utilization of E. sagittatum should depend on the quality characteristics. It was found that there were great
differences among populations and which were closely related to the genetic basis. The effect of physiological ecology on quality and
its mechanism, as well as the molecular mechanism of quality formation should be paid more attention in the future.
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Table 1 Code and name of herbarium
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Table 2 Distribution information of Epimedium sagittatum
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Table 3 Distribution information of Epimedium sagittatum var. glabratum
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i EE 4y (0.61%AM1 7.26%) > 4% (0.20%F1
6.62%) >H (0.09%H1 6.54%) >2ZE (0.08%Fl
2.00%). FHEER GRS FIABT 8, IEsL
TR REE A~C. EEET . R
)& B 3 T AR ZERY . et
XF B 7 4 FTDY 1148 7= i 3 = A () A 5 2 e
A~C. EFETMEET 1 SEITIE, SRE
INANE >R >R, BhAh, R B =2 B
WG ELE R, ZRELHREERS
(6.69%), —WyZE EMMIEERIK (6.12%) B,

BARKE, iR TS PR R A O A
s, ZEEERK. FEHNE, EEEREEY
[ N AR AR, WAEVERE, it
SEATIRIR 22K R A KAR 2R, 3 AR
ZERNFEM, Hk, CLERFRE MR SERRATRE TR
RSy, BELFREAR ZE AR . WIEARHIT 75 25 Tk R
RS S EA M, AR . RN
&, MRZEREEE RN SN AR Ry
X, MBIRORGFI AT RR SR A A R e, AR

R NG DL EBFARIL T (R E L) 2010
SRR 24 FHER AL ASAT 1) A HEME
2.3 FEF=HRESFHE
231 AFFHEEEZER  (PEZH) 2015 F
RO E 2 I IR E A HE R FEH 2 ARKT
0.5%, HEEIAET 5.0%M. 2019 4, (255 5%
FR BRI R A ) BT AT 2 A B
B. % E C fyEFET, MEEEZH (ABCD
MEBAREDT 1.5%, MEEAET 5.0%7,

KT Fi R AN H R R R E A, H 20
tHed 90 FATFUR, FESARTFRIE, AER >
—3h, WPESERE T B ALA SR, B 4 Fp
SRRy, R & A~C R gl 13 100,
IR 13 MEFEEET (R 4). PLERFTSE B,
SRS BIERRRI R, N 68.00%. X ELHAE
IIAREEA 58.06%  FEFHET & EIAFRFEAUN 27.85%,
NIRRT S R R R R

teAk, FRERAEEE T ERIFE R, FEMK
S A BN F AR EE S TR BYAL
b, (HIER 75 PR C T RS AL
BRI IA bR . YRR RIS Rl — = REA, A [FRT
TR TTREAEAE R K ZE S IRt B2 0 = g8 )
WHECE R EVFM AT, $RHHAAAE 2 AR
B (D HTREBUAA -SSR EHR RS RBE
AT, (2) HTFEALEMEA 2 FEOE N 4R H
PR TR AR BRI, = S 24504 R & ) 4 T 4R
PR, R UUE SEt AR R O — S AT iR N, v
RS K T AR ) T AR R . Bl
RGBS G —ACHIRFET) 16 ANFirHEERER A
JEHE (20~30 MA/ERD TR TEEEZHN
SEMNE. EREW, AFEHN R EEM
BV, NREEFSTERE, X S5SA
JE IS B 245 S bR e GRARZE N 31.25%), 4 N
KT hrk, 7 MEEEERGRIY, NEEEL
HEERE, L6 NMEHAIMEITHERZ M &
FREN 37.5%) . X J& H FIXS Hi R SR A AT
REMR BV H DAL R R [R5 Ak 8 T
PEH R RS I, ARV g — 2P0 [ o b
BEE 6 UL B ERT R TIREWA. 4R K,
AF R EKAZETER, WL R 725
WHR B EER R, SaTsss Ry,
H CF S Hi v R B 2K SRR
SEEEEL R EIEHRBY,
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SEAUMEM R, SR EEAF M/ ERE BN 2.69%~14.00%. BAKE, WmEE . W
VSRS SR ERRK (R4, BIEFREMAT b A)IERERR, wMERZ, 8. %
o FEVEHER AR REENHE T A: 0~ BE. WA, TAREAT A RERIK. 5%
1.65%, WI#E B: 0~1.72%, ¥IFE C: 0~7.62%, MR gs R, sMERly, Ehtis,
EFRET: 0~4.62%, EFEZT: 0~14.89%, MR AN ) B 2 AN 84— B

4 FRSHESTHZEENRBILR

Table 4 Quality comparison of different germplasm of E. sagittatum

gz BT A% ST B% W C% EETH% BEELTN BE% ABRERY% SRR
piilEage) 0.18~031 0.22~0.54 1.89~592 035~251 3.09~8.83 PR 4000 12,63
TR TR 0.35 0.96 0.50 BEELH: 49
T e B 1072~1156 7143 58
MBS 134 132 7.62 4.62 14.89 14
WEAFET 021 0.22 0.45 0.43 1.31 8.72~9.20 14, 58
WEATREE - - 6.13 0~0.16 3.62~6.29 7.03 13-14
WEEIKE — - 453 - 4.53 14
WEEWET - - 0.40 - 0.40 14
WA RLE 021 0.22 0.45 0.43 1.31 5.12~13.24 14, 58
WMEAHAT — - - 0.04 0.04 11
WEEHTE - - 2.35 7.33 14.00 13
A HE - - 2.10 - 2.10 64
TR A8 A 8.20~12.16 58
MEAKEKAT 055 0.68 2.69 0.62 4.54 64
UMK 0.85 8.65 R 5000 53
UM K= eI 10.82 EEELZH: 50
TG T 4.90 - 66.67 65
YN EER VN 2= 0.78 4.02 0.51~1.34 7.18~7.48 66-67
BRI EE 013 0.22 1.12 0.26 1.73 63
mMEEE 019 0.24 1.50 0.51 2.44 63
S TR B 0 0.56 3.73 13
IPIE 0.07~0.34 0.08~0.44 0.67~341 0.13~095 0.95~5.14 TREEET: 3333 68,11, 55,63
Ui BT 0.44 8.13 BEELT: 69
PR =TT 0.51 2.69 83.33 70-71
VUG RGERT 0.27 0.29 1.98 1.26 3.79 59
WhETch 014 0.24 133 0.36 2.08 63
IR 0.15 6.07 52
TR 0.04~0.13  0.05~0.13 0.08~0.12 0.03~0.16 0.20~0.54 FFEED: 0 11
ZEAEFELT  0.00~0.06 0.00~0.07 0.00~0.12 0.00~0.06 0.00~0.31 327~348 REELT:  12-14
THEEFEE 090 0.24~134 0.07~039 0.07~039 1.66~3.02 9.42 28.57 12-13, 62
CHEERT 005 0.05 0.38 0.05 0.53 11
THAE LR 0 5.14 13
R KT R 0 3.85 13
b=y 0.28 0.40~0.78 2.00~4.02 023~134 2.9 4.93 TR 6667 51, 62-63
Wb Bt 0 0.40 8.78 gfﬁzﬁ' 13
WALEEER 0.6l 0.61 442 1.91 7.55 14
WAE S HE 1.65 1.72 0.58 237 6.32 14
i =y E = 1.60 1.85 4.14 13
TlEEME - - 1.13 - 1.13 A 1667 14
LrgEwzH - - 1.35 - 135 BEELH: 14
L4 B 0.12~0.17  0.12~0.19 0.81~1.04 0.15~034 1.20~1.74 33.33 64
THERTE 048 0.47 1.67 1.15 3.77 14

IIREEEE — - 0.53 - 0.53 14
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g HIHE A% TIEEBY% WIEE C% BEET% EEELH%  BEE% Y Sk
WL 0.07~0.17  0.06~0.17  021~1.40 0.06~0.14  0.69~1.59 L. 28.57 1
Wi LHEE 019 0.25 0.64 0.54 1.62~1.63 5.77 FEAFELE: 5000 13,59
IRy 253111 0 0.58 3.70 13
W mEMT - 0.12 0.19 0.25 0.55 14
WL AR g 0.21 0.81 0.32 62
g 0.13 0.14 0.09 0.15 0.51 EEFEH: 0 11
IR R 0.33 BEFELTF: 4000 72
A AME 0.09~026  0.12~030  0.51~1.08  0.08~0.33  0.80~1.96 6.88 13-14, 59
IRBEKT 019 0.22 0.88 0.28 1.56 64
I RE 0.06~0.12  0.01~0.11  0.58~232  0.08~0.11  0.87~2.47 EEFEH: 0 11-12
IR EM 0.04 0.64 5.92 EEELH: 4000 13
JRERRY - - 2.73 - 2.73 14
B 0.32~0.68  0.40~0.81 292~5.13 049~0.72 436~7.11 EEET: 66.67 55
AL H: 100.00
BRFEE 2 RE 1.55 72
s TR <0.05 1.06 0~0.67 2.24 9.56 EFET: 50.00 13, 62
AL H: 100.00
MEEEe) 0.11 0.45 0.13 0.1 0.80 EEET: 50.00 11
BEEST: 0
N 0.23 0.34 1.85 0.38 2.80 EEEHE: 0 63
L LZE: 100.00
“r T AR
“—"levels of all individuals were lower than those of the minimum linear range
MR FIE KRG, FHENRECONRREP  ERPRE AR, SRR HBHTX 2, £RE

o RIR I FF I A M AR B R . B
HEMERE, R IR, WA IR, ks
g0 BRI B BOX 4 N R R B s T2
bR, RAEFEMRFRIFIR. R 4075, WA
FIT 7 S 2 R T A, DR R el R 07 04 11
e, HZBREBCNFE, HFAASE N
N LHIERRMES . A 0 K R L R EA
FesE BLWTF FEREABR D, ABAN B L X Fh o 2
WA B BRI B DU 148 RS T AL e
R B, ZHE. WA, | RE & THE ST
R 2R R SR TR R B AR, B LT A
JREE RGBSR, REH, A%
FEAE AR T Ho LB A

ZAFE G, REHEHEEERENY
SR R (BN ATRR AR ER S, FiH
TESERE (PR bR 26 N DA “F 38 TR HER 27.85%1%
T2 DR 2 B ONPRIER) 58.06%, H7s AL — ik
I3RS S R ] AR v BE AN R A 43
RER (2 SLRERD e, RG] 7 HEHIE
FIH
232 AFEF=HALERZE S MR AR
S BRI AR A R T R, AT S

5 ) ) EE L PN 2, o DR PR I PR FH 2458 25 B T A2
Xie 25 PINHE L2 R 5 D25k & 8 ANk
M AT TR SIS AT, ARABTE R 2 H T
g, B “ABCIL X7 fL2a i e, KA #f
i A 3 AN RIS T AR LR S E A K (extensive E.
w. pattern) V£ F 7 COMHIEZFEFE A CE. b. pattern)
AR E R (E. k. pattern) . A, A5 #im:
FEEEANR 11 NMFIE T AR LR R
X, EEALIEE T C HERIE,
BRI T A (R 2 R e BT+,
KE RS TR, — R 4 Phas R o 10 & Ak
IREANAAAE, LR 221508 0 1L T R A 1 ] T e
Ji. ZARUNEEAEE C, HAR 3 Bl A ALK
%, BEWIRTANMET . LiE R WAL
KB TLPEE PR R AR ERE. T REAE
BRI BT BRI . =M DLRHE ® C AEE
g5, HR 3 FONIRE RSy . IR RE SR T AT
FEMEZESMX, OHTHESMNE, Wik IE
LE. WimE LS, Wdea s g T
BRI A R B A . DU DARAZE 2 C AR F
HIFEET, WEHEAREE. T TRENN A
DOMNEEEE M. BTG B H A,
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A B R . YR AR BT
2 R AN AE AR 5] RO A8 b A PR e ).
FEEERIE A, HAH R 2R R 2 7
SE VAL N
3 hMpERE
3.1 EMEFEENRESFE

i I SRR R SRR SR ) M N AR S Y
BRYIM, LwREYIEE. BEER, =k
SMEAFEF T 2R, AR S R RpE3 T,
M5 7 0 i R SR R B AL, AR AR I B R R 1
P, REARBERATAE 4T, BONTEREASE A LK)
RV e R 5 AP R = S NIV 45 £ i
et SRk G, RN, 20 BB A B A4,
HRAT REAFAE R 5, DUJE AR 9 BR Al 1) R Gehft 7o 0t
A TH FE AR R SRR AR, PSR E R E

MIFIN R KE, HTFERZ 2R, W
B C 13, §IE T C AREE LM 3 M
HREAE . X Ph2H 2y LA 22 7 W] e 2 Il R 2508 7 A=
AL S S SO [ 0 2 P (=7 7 ) 3119
BRI S BRSO S e R, R
il 7 I BEIRA A X 2 K bR T R A
A PPN PR B VT R S 2 R R R
X Hehh, CHZRUFRE, EFEEAM AR
P2 B A — 8 SR A N KA A, T, 37 -H -
2"-B-L- W T SR (3"-carbonyl-2"-B-L-
quinovosyl icariin) Z& NI B4k IR R T,
HREE C fEMiE R 2 1 A RS R R e A
REWT, HAEREEFEAMEFTRMAG,
e C AL N TR BRI
FEHES, ERWEE CESR, HANRMI,
HR B X R & LR FEEE N AHHE
Fr, WX TEiEE C ESRHMREER, =%
Sun ZEVSSUR L T (150 CINEA 30 min) KHE
THEFEEENEE.

i P 2 B T B 2 7 b AR R ST S5 R 3R R M L
K, FEMREWRATE . B2 PPN
FEEREAMI GAP M, EIMTATHE. PoHm]
. RUSCRTEE RN Trr 4% X R MR UG L A 5t
Y5URT o 2 R0 EE i) 8 PR S Bt A e R . {E ]
PR B FIHE e B 3 2404 o7 B B NI A, OO,
ARe)@ Chnfh BRI A SR AT e 458 AR R 8
WU T e R

3.2 HBESI GBI

TH A TR 2GR0 o) IR 2R A B LA 3 AR 25 AL
2 SEEIL 2454 5 ) 0 R, o e 35 B
FEIX . SR AR KRS GRS =
Mo R H T 254 R B AR T R

SO 250 R AR A TR R R R R AR
I WRSASRE T AR MR
B S s, R IR B4 AR S 850 R Ah S Hh 25 64
BRI, Hrb, Sel TR KR B RS R
Wi R T R o SRR A S TS, X 2 A
PRI FE R I, GRS RS AR BB VIR,
IR R T S B E A A S B R, (|
AR (BSOL T, BHERR LMK KR A EDY
B HRANHEAR S I R 3 e AL FEANE AT LR AT
RO S B AN RS, I AT B e g s R 0L, [k,
BRI 2 A A P R GE 2 Y SRR
FEEERVI RS, ARG g e phn A 5
FEH LIS R . SR e 2y
FIRAR R, AR T A K™, S
EAFEDCRAE R, RS ESMREER
BEMMK. B & BN SRR 525 A
KFR. 4 Ay, BESCHEGREEG N, SIS =Tt
i N, 8 AN SRS LIRE ZIELE,
o MR, SRR T RAEE B A FIEHEE 2 B 1A R
{HSPREAGE & C AL A Y, 500
ST, RIFEEAME AR AR LR R R K
REREEWE, EESERERS SES. H
U, SR o A A e A R AR R, XN
JEIR ST I8 T 25 FHRE A KR B 5 IRAER B
HE st T L.

ST T 27 A K T R R M R AR XS
B/ o 6 TR AR L S AR B SR AR AT
2 CHIS CHbEAbE, KB/AERE 2 CHHT, 2
PRI Y ES K. UL B IE 1515 v 0 2B 4
BRR, I ERZRIRRE] . R, FREG I
PERR> & R EOR . M B AR 5
FHRH, RESRERAELEFSEYERE
FARSE, RUBEAR] T RS, R
HAT N TR A B By, 75 DG IR B T & ) 5
Wl [F, 0R 5 S AR A5 DR 5 24 1 0T B 5 L
|Gk = P

YRR LR SRR AR SRR B, B N. P K
TR ERE R, R RS &R R T SRR
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&%, H N. P. K JERIFEAEHIAAAEE, KT
EIR U R HEVE S, v R R BN S DL AE
FAPO o SULAR L3282 7 A= A R v 2 Lk P 18
SR T, AHEIRBER A RS & BRI =
LERTESE S

Bk 7 AL B2 2 29 28 T S B AR R I B
SR o S S R R 1 i 2 SIS A ATV 90 e
I OCHE G 5 R RGN RS R, AR 2SI
HR 2R BRI OGRS BRT, ARSI
Wi o 24 A AR PR 1 S R SR A I i S ML
MBI A Z W EFEEPNNRBEFEIE T
S VS RS & ML IR 53T, J5 L
PRIEREY DEPSEY I VNS
3.3 AHMEREREI T THHIIRER

B2 R JE O BTN E SRR . LR 254 A2
I 245 R RN e IR T A Yk A R Rt . o
R O R AR PEAN — B R H R R, IR
DNRE I PR 247 it R 1 20 DR BRI L R, R 5K
FAT s AR, iR R B AR RIS LM, R
BT LA AR A P, Sy e 2 S UK G

LM B LI E T 5 AL PR 204 i AR R
TP LE RUER I e B O PR o 8 e SE B AR 24547 J
ERE AR, R IRBET 2R 5 T 27 R R R
AT, O 25 B IR PP 50T R T R SRR
25 R AR B I i) A AT H B
[ 25 b LT, 38U 7 BT LM R R AL
HLABIF T LA OR B 24 B4 A ) i e ) AT

WAL DX AL 25 i O R R R R R L
RIPER o ARAC CAREEEZ) St “FsMeeil”, Ak
SRRTE 2 TR R (Y 1 DR B R PR Gt R 3D P
FATHOE B CIUESCH R E NS B S RE 2
PEMEAETE B35 B0 AR, 2 W xR 24
PR 53 FHLRI AT T IRRD1 (02 R 25h
AU CRAE) AR AN 3 — /2 B 5L K] P 31 3k 7
B, R T BN KRR ThRe . 2
RIEIF LHUHEIRIBE U AL WL, B MARAS L ]
W LS A BOR R, #1120 1 R 1
AT BT A TR

It 5 T T R R B 20 T L D
P, IR X I S A PO R A .
& A RGEYE RS AR R, SRRERIN 5T
RIGHEELER, RIS 5 i A% B B SR AR i

Y. PREE R T E BEE RS S AR
Yokl AFEERE 2D, ARIE . HEARFK
BRI B 2 g SO0 s S
LA W 343 150 A 26 35k IR ) e B AN Zh g 43 BT L3R 19 12
ANGERIFERA 4 MCEHAIE IR, KIS A
KIEN G e 21 LA HE 24 & U A S A
FA O TP, R — S N T 35 5 A R0
A A O A, R R R B
Jil 3 47 Hh R R ) T R A AR PO R 1 43 A ),
HH-3- Ak BE (F3°H) FISSHEER-3" 5 -2 54k g
(F3°5°H) JERHFEHTH), R2R3-MYB #8614
AEr AN ShBEB6AE S O U1, Bl R A B
B8 5E A ) BV 2R 2 2 A OPL R R B S LB
Bl AE R R LRI 2 T R AT
et

BORE, (AR EE T, SR
AN TR TR PR AR o 2 e s ok L 538 (R R
PIFRSE, kM i s, FRAT
MR A BoE B (@SR S, i
HOH: 2 s« 40k im 5 Bhte), I RAM &
T K oy AL BRI 7T O BRARAT R o

ZiM R BT R TR SR T 25, T
W, EYE RS RIENMERAE, &
BN RO 5 R RE T 46 B L0 7 Bk P
Hor, MBS . T B 2y
S, AT RBRR E A R AR N R A T R A
FAREAEARIGER, ®WaIlR 5 REFENNE
FeF, AN R B R A TR SR
CRUTLL-FE 1" BATE T BB, ik Rk
AL HR A F A3 AL IR F oS R i IR 7, R B o
T R AT 5 E T 12—
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