- EH -
I MEFEMHMRERS BRUEANFR

SRR, AR, EHM, RWAS, B, LHI, B KDL (1 mseE e, i 210023 2. T
ZIRBRZ R EL R, EIK 4041205 3. B RUEGE BRI TISHE, MAt 210023 ; 4. SN PR R, $HIH 55002555, [E254E M52 (M)
AR MRAE, BB 550200)

HE.BY ASHATE I MIZEE TR AR AR, A th L+ 8 B 52 A 5 A HAE, A TR L2 F B HMOA S
ARBAZRE, FiE RAEKRER SR ERN R BMERN Tk, S AFRASRBEAR, B O EE M SEAKER N,
F 3R 45 A B AT HCFALIR IR, SR SPSS 26. 0 SRAFATAIT F 04, SR M REFNHFAE P et L4k rH k] o FAB L
R e 2 A B MA@ A K et R A RE AR R AF AR P e 1 ROR R R IR RIS A B B LY A
FAEH O MIEF Bt R LA 0 F B R S A R T AR A Bt LR R s BRI E b AR LR B S AR
HEFAAGRITFEL(P<0.05), &5t Mbkfe ZMER TR 59 #IEF 8 ob, M ARFIE609 SR G5 5 547 PRAb
THAZHENZ EIEF e 78, A4 TEFILEFESMAE Bl 6 RN S EATEREF THRBAE

KSR 2 F T AR BACE A R s it oA

doi:10. 11669/cpj. 2024.09.003  FEHSFEE:R282  XEAREAL:A  XEHS:1001 -2494(2024)09 - 0776 - 13

Micro-Characteristics and Microscopic Identification of 9 Kinds of Epimedium Leaves

ZOU Lisi', YI Dongyang’, PAN Yanan’, LIN Liqun®, XIAO Chenghong®, PEI Gaosheng’, XUE Jia', LIU Xunhong'*
(1. Nanjing University of Traditional Chinese Medicine, Nanjing 210023, China; 2. Chongging Three Gorges Medical College, Chongqing,
404120, China; 3. Nanjing Traditional Chinese Medicine Ouipatient Department, Nanjing 210023, China; 4. Guizhou University of Traditional
Chinese Medicine, Guiyang 550025, China; 5. Sinopharm Tongjitang ( Guizhou) Pharmaceutical Co. , Lid. , Guiyang 550200, China)

ABSTRACT: OBJECTIVE To systematically study the micro-characteristics and microscopic characteristics of 9 commercially a-
vailable Epimedium leaves, summarize more exclusive and practical features and provide reference for effective identification of Epime-
dii Folium on market. METHODS Using the character identification, micro-character identification, microscopic identification and
combining with the technique of depth synthesis, high definition feature images of 9 species of Epimedium leaves were obtained. Some
of the feature maps were extracted digitally and analyzed by SPSS 26. 0 software. RESULTS The micro-characteristics of petiole hair,
leaf margin spines, nipple and hairs on lower surface, parenchyma number on the base of leal main vein transverse section, cuticle on
the surface of leaf, as well as the microscopical characters of upper epidermal cell wave depth, non-glandular hair and nipple surface
morphology, all of that can be regarded as specific features of 9 species of Epimedium leaves in classification and identification. There
was statistically significant difference in the angle of thorns at the edge of leaves, the proportion of wave depth in upper epidermal cells
and the density of nipple among all samples (P <0.05). CONCLUSION Nine kinds of Epimedium leaves could be distinguished
through the micro-characteristics and micro-identification methods. The quantitative analysis and statistical analysis of micro-property
will make up for the deficiency of traditional experience identification by subjective factors. The results of this study will provide a refer-
ence for the circulation, inspection, clinical medication and standard drafting and so on.

KEY WORDS: Epimedium leaves; micro-characteristics; micro-identification; polarized light; statistical analysis

RPEZA MW TCHARARRE) FIU P RS2SR AL, i R T T8 SO AL o 25
Ry VIR, BAAMITF SR A BB AR FERBRIE 55 MBI R TR O LR L i E | 1A
I, AR TR 2T R . BRI R SAEIILR O E S R SRR . 2020 4F AR
W] AL A IR RE et B R G M 253 WO 4 ( Epimedium brevicornu Maxim. ) |
AR RO LB L HTIR SRR P WM R E. sagittatum (Sieb. et Zucc. ) Max-

ELTH T H SR L 8% TR H % ( PPZY2015A070) ;3 AUTH 2023 45 Rl = i8ef 7" 3PS M XX O 238500 H ¥e Bl (20231018-01)
EER N AR SRR BRIy R R S R P S CEIWEE . L, B R B B
YooE R AFSY Tel: (025)85811511

- 776 -

Chin Pharm J, 2024 May, Vol. 59 No. 9 | 22p ek 2024 4R 5 55 59 5 9



im. | ZRBEY A (E. pubescens Maxim. ) | F} #f % 2
72 (E. koreanum Nakai) AR IEFEZE (E. wushanense
T. S. Ying) 5 LI | 4 & i A 2508 2787,
JE B AZIRR BRI AR s (RN 2 b R
MBI ARE) 2003 AR NI B IR -8 (E.  acumina-
tum Franch. ) K- IE 728 (E. myrianthum Steam) |
WA EFE (K. leptorrhizum Stearn) , o 370 A 24
PR RIS BRI & IS
7F2(E. lishihchenii Steamn )4, 25 M 25H LA
PREONE, HEUET R A R BIE R R IE
TR/ ISR N TR, AR A7 2, iR 2%
BGRET SUR A ZG  A s E A N
FEFIAE S5 AR R AR 502 5 1Y T SRR AEXE L) DL
), FEOLANFEE PR 254 A I IR Y
— e TR AR 2GR BT TR RN, B
AT AFE RN S G 1) 22 4 TP 7 2020 4
JRC I 280 R HE R AN R G, R ZE G
FE R DR T RGER LS
BT C A BFTEERE B R T K PR
WCAR LA b O A SE R A i, SR T MR B R A
TN IT 2 Hatt AT R G R W5, AN TR &
J& HLS R S RAE , 256 SR RER HEAT 418,
FREER I RHIE AL, 455 GE T2 3 B, DT D T B 7%
AR R S E S S BRI 2

1 R GAFIRER
L1 {3

EOS 70D %I 8 7 41 L. EF 100 mm /2.8 USM
RUGKEEGE Sk (EF 24 ~70 mm 1:4 L USM B ffi 453k
( HAs Canon 22 7]) ;FF 25 mm £/2.8 2.5 ~5 x #{}
RS Sk (CEBUR B B A BRA ) ; Eclipse
E100 BIA=¥) 2 355 ( H 7 Nikon 23 W] ) ; RM2135 #Y
) APl (#E[E LEICA /A7]) ; Helicon Focus Pro 7.7. 0
Al i B A ME 10 AE (Heliconsoft 23 ] ) ; Adobe Pho-
toshop [&15 Ak BE4RA;: ( Adobe 2y ] ) ; Fiji Is Just Im-
age] FIRAEHER M (NIH A H]) .
L2 iR

Jok (R R =R A R A ) =
IR (5 T BOBUAR A BRA 7)) A 0 (R fEoK
AT BRA R]) FREL (18 RUIBIO AH]) 4%,
1.3 &

SR Pl I SRS AR S 4 O BB B RS T2 bl
46, ¥ e e R R 2 R e 24 8 E HOE XN AL 2L
AT RN S B M IE R . FERE LR 1,

P 242 2k 2024 4E S 55 59 55 9 )

2 FHiE
2.1 R R bR KA

XoF [F) — gt A [ 7 e ) 2 - 78 T 43 ) A T
3 YT R EE o A il 3 TV B T4, SR R 5
BROLEE ], AR R B ERAE T Hi4E Dk R ) . K
1 S Y 71w TR 11 G R s Gl WO DA E I 9
FIMLRIE 4 3k , R4 A SR B HR ™ gk 5
B RE i [ — 0 B A R SRR S (BB
30 ~ 505K F) , F-{#i F§ Helicon Focus Pro 7.7.0 &
b SR A B A B i A R (8 UG R
2.2 Bk
2.2.1  FpEHlF BGEEEM S8 2020 A RR(CH
] 24 81 ) DU E U] 2001 8 e Ik SR o B
M BETF-UI AR BOWE Y] Fr, T i s T ge, Of
FHAEBLISCEE 5 B
2.2.2 HEYNES R R BGREEEMN b
o T 3 ER G, BT T4 U, TR SR AR 2K
IR AR (FAA) 58 i 2 48 h J5 IEvE, (R F]
I3 1% T (R 50% L BEFLH) e, 2L
W 2RI T IR KB A, 4 — W ORI GE W G 12 0
A HE 5 Wt e T 2l 7K IR 6 05 Y R, R ERORS I 500 0
50 CHARAE2 d, B ZREA T B0 i Ak 381 5 AR FH 3 5
0. 5% [E S Y (RFL I 95% L BERL il ) Y o,
N E S s i N R X €l S S I S L £ B
FM ARG F0r g , I AR R B
2.2.3 Ky A AEAVB R, S0 2020 AR
(22 ) DS U 2001 AR R L T
U S, ISR Sl A AR o
2.2.4  HEELINE AR E T BT, HARBL
WA I A S A i EMA, R Tmagel (1) £ BEIE T
L h R £ BE s S B 3R K Al v, FHE
BEDFIORGIN 2 K AR B R TR BE o b ( e Bz 4
370 5% R {0 D T 2 BB A R B 5 IR LA A i e v [
AT I 2 5 — i A I RE S ) 5 R HCA FL
SRR AR R B R, FHAHBILSCAR 1 I 9 it S ]
F,FIIF Adobe Photoshop RS ZR K/ IMHIRR X I, 4
B A Imagel , J#E SU(E, 22535 55, I Analyze
Particles ffi{: B 8l 5307 , 15 2 7L 5 % BE (R FAEM T 3R
R B TR N FL IS T AR S E AR T 6 B B T AR X
100% ) 5 LA 145, ASIR) S Ah S s LR B it 20 1K
2.3 GZitFEFE

K SPSS 26. 0 GE it 43 51| X AS ] it F 22 =
FEM R AR BE b 3R B AR R o L
R B IR BRI T AR

Chin Pharm J, 2024 May, Vol. 59 No.9

<777 -



®1 2FETHREGEER

Tab.1 Samples information of Epimedium leaves

No. Herbal name Habitat (in Chinese) Acquisition time Lot number
S1 E. brevicornu Maxim. Zhang county, Gansu province (75 ) 2021.6 202106001
Weiyuan county, Gansu province ( H7HTE TR E) 2021.6 202106002
Wudu district, Gansu province ( H7fE#HRX) 2021.6 202106003
Li county, Gansu province ( H7f#LH) 2021.6 202106004
Li county, Gansu province( HilFLE) 2021.6 202106005
Qinzhou district, Gansu province (HilZEM X)) 2021.6 202106006
Lintan county, Gansu province ( H7flfaiH 2 ) 2021.6 202106007
Jishishan county, Gansu province (H LA 111E) 2021.6 202106008
Huating city, Gansu province ( H i #&52117) 2021.6 202106009
Yangcheng county, Shanxi province (L1 PG BHEE) 2021.8 202108001
Pinglu county, Shanxi province ( [L[FHFFfi E) 2021.7 202107001
S2 E. sagittatum (Sieb. et Zucc. ) Maxim. Liuba county, Shaanxi province (74 87415, ) 2021.12 202112001
Liuba county, Shaanxi province ([BJ75 i 318.) 2021.12 202112002
Rongjiang county, Guizhou province ( H/H¥A7T.H.) 2021.12 202112003
Anhua county, Hunan province (%L EL) 2021.12 202112004
Nanzhang county, Hubei province (it g5 H.) 2021.12 202112005
Sansui county, Guizhou( Ht/H =F#E ) 2022. 1 202201001
Leishan county, Guizhou province ( $2H 7 111E) 2022.1 202201002
Leishan county, Guizhou province ( F+/HFF111E) 2022. 1 202201003
Xuanhan county, Sichuan province ( PUJI|E X H) 2022.1 202201004
Xuanhan county, Sichuan province ( PUJI| &7 H) 2022.1 202201005
S3 E. pubescens Maxim. Shawan district, Sichuan province ( PUJ17H5 X)) 2021.10 202110001
Shawan district, Sichuan province ( PUJ17HTE[X.) 2021.10 202110002
Bazhong city, Sichuan province ( PUJIJELHTT) 2022.4 202204001
Bazhong city, Sichuan province ( PU)JIJELHTIT) 2022.4 202204002
Ningqiang county, Shaanxi province ( [Bp4 55 H ) 2021. 12 202112006
Ninggiang county, Shaanxi province (BEPH T35 ) 2021. 12 202112007
Liieyang county, Shaanxi province ([P FHE. ) 2021.11 202111001
Liieyang county, Shaanxi province ( [B Pt FHE ) 2021. 11 202111002
Xingwen county, Sichuan province ( PUJI[2%3CE:) 2022.2 202202001
Xingwen county, Sichuan province ( JUJI[2%3CH.) 2022.2 202202002
sS4 E. koreanum Nakai Fengcheng city, Liaoning province (1L RUikil7) 2021.8 202108002
Fengcheng city, Liaoning province (317 XU ) 2021.8 202108003
Hengren county, Liaoning province (il 7*fH{"H) 2021.8 202108004
Hengren county, Liaoning province (1L 7*{H{"H.) 2021.8 202108005
Kuandian county, Liaoning province (i1 7* 9 fa H) 2021.8 202108006
Kuandian county, Liaoning province (1L 79 fa) £ ) 2021.8 202108007
Qingyuan county, Liaoning province (LT EUii% H iA-H) 2021.8 202108008
Qingyuan county, Liaoning province (iL T FiliiE BIGH) 2021.8 202108009
Fusong county, Jilin province ( FFFEHAE ) 2021.6 202106010
Fusong county, Jilin province (5 HRFEHAE) 2021.6 202106011
S5 E. wushanense T.S. Ying Zhenping county, Shaanxi province ( [BePGEEEEE.) 2021. 11 202111003
Zhenping county, Shaanxi province (BEPHIF-H ) 2021.11 202111004
Zhenping county, Shaanxi province ( BRPGEHIF-H.) 2021. 11 202111005
Dazhou city, Sichuan province ( PUJI[3KM ) 2021.7 202107002
Dazhou city, Sichuan province (PU)I[3EM 117) 2021.7 202107003
Dazhou city, Sichuan province ( PUJ1[3KM ) 2021.7 202107004
Xuanhan county, Sichuan province ( PUJI|'E{XH.) 2022. 1 202201006
Xuanhan county, Sichuan province ( PUJI| X E) 2022.1 202201007
Badong county, Hubei province (LM %5 H,) 2022.4 202204003
Badong county, Hubei province (IiJLE 4 H.) 2022.4 202204004
S6 E. myrianthum Steam Yongchuan district, Chongqing( FPKJI[[X) 2022.1 202201008
Yongchuan district, Chongqing( 5 Pk )1[[X.) 2022.1 202201009
Jianhe county, Guizhou province ( S &7 £ ) 2022.4 202204005
Jianhe county, Guizhou province ( HH &I H.) 2022.4 202204006
Baojing county, Hunan province ( IFg{45 H.) 2022.4 202204007
Baojing county, Hunan province (#§JRg{45 £ ) 2022.4 202204008
S7 E. lishihchenii Stearn Dayu county, Jiangxi province (7T.PG R4 EL) 2022.1 202201010
Dayu county, Jiangxi province (7IFHRAYEL) 2022.1 202201011
Dayu county, Jiangxi province (VT4 K4vH:) 2022.1 202201012
S8 E. acuminatum Franch. Nanming district, Guizhou province ( SN FEHX) 2022.5 202205001
Nanming district, Guizhou province ( S FEFHX) 2022.5 202205002
Nanchuan district, Chongqing( #PKEG)I[[X) 2022.4 202204009
Nanchuan district, Chongqing( FPCRG)I[[X.) 2022.4 202204010
S9 E. leptorrhizum Stearn Nanming district, Guizhou province ( H7 M EFHIIX) 2022.5 202205003
Nanming district, Guizhou province ( St FEFHX.) 2022.5 202205004
Songtao county, Guizhou province ( F+HFAREEL ) 2022.5 202205005
Songtao county, Guizhou province ( SRHFABEE ) 2022.5 202205006
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Fig.1 Trait characteristics of Epimedium leaves
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Fig.2 Microtrait characteristics of Epimedium petiole
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Fig. 3 Microtrait characteristics of the central edge of Epimedium leaves
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A ~1 - the same as Fig. 1.
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Fig. 4 Microtrait characteristics of the hair of the lower surface of Epimedium leaves
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Fig. 5 Number of wooden cores in the transverse section of the main vein at the base of Epimedium leaves
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A~1-[E 1O - MR Q - L%,
A ~1 - the same as Fig. 1 ;D - The cuticle; @) — The mastoid process.
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Fig. 6 Microtrait characteristics of the cuticle (the upper surface) and the mastoid process (the lower surface) of Epimedium leaves
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Fig. 7 Microscopic features of epidermal cells on the upper surface of Epimedium leaves( x40)
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A —E. brevicornu Maxim. ; B — E. pubescens Maxim. ; C — E. koreanum Nakai; D - E. sagittatum(Sieb. et Zucc. ) Maxim. ; E — E. wushanense T. S. Ying; F - E. myri-

anthum Steam; G — E. lishihchenii Stearn; H — E. acuminatum Franch. ; 1 - E. leptorrhizum Stearn.
B8 ZFEATREHNERE LML

Fig. 8 Microscopic features of non-glandular hair on the lower surface of Epimedium leaves
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A - E. sagittatum(Sieb. et Zucc. )Maxim. ; B — E. wushanense T. S. Ying; C - E. myrianthum Steam; D — E. lishihchenii Stearn; E — E. acuminatum Franch. .
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Fig. 9 Microscopic features of the surface view of processus mastoideus on the lower surface of Epimedium leaves( x40)
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Fig. 10  Microscopic features of the main cross section of the basal vein of Epimedium leaves( x 10)
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A = RFIE A B - N4 C - HB R A,

A - E. myrianthum Steam; B - E. lishihchenii Stearn; C — E. acuminatum Franch. .

11 ZFERARNILRMNERL R B x40)

Fig. 11 Microscopic features of the side view of processus mastoideus in powder of Epimedium leaves( x40)
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R2 EFEHALHARNREITFLMER. n=20

Tab. 2 Statistical analysis results of angle of the thorn at the edge of Epimedium leaves. n =20

Herbal Angle of thorns at leaf edge/° F test
No. Comparison of multiple means
name (x%s) P
Sl E. brevicornu 56.66 +11.35 11. 12 <0.001 P <0.05,when compared with $4 and S5
S2 E. sagittatum 48.65 £14.39 P <0.05,when compared with S3 and S4
S3 E. pubescens 64.54 +13. 12 P <0.05,when compared with S2,584,S5,57,S8 and S9
S4 E. koreanum 36.32 +10.41 P <0.05,when compared with S1,S2,S3,56,and S8
S5 E. wushanense 43.17 £9. 83 P <0.05,when compared with S1,S3 and S6
S6 E. myrianthum 58.04 +8.78 P <0.05,when compared with 4,85 and S9
S7 E. lishihchenii 47.99 £13.41 P <0.05,when compared with S3
S8 E. acuminatum 48.97 £10. 41 P <0.05,when compared with S3 and $S4
S9 E. leptorrhizum 45.56 £9. 86 P <0.05,when compared with S3 and S6
. Wy w3 3.4.3 W FEEIRHE  Welch % 8
| RS BE ¥ 0 T 58 A 2 B S
S9 S N
(P <0.001) ,Tamhane's T2 £ & ¥ % Lt 3% 45 =
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Fig. 12 Cluster analysis results of angle of the thorn at the edge

of Epimedium leaves
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Tab. 3 Statistical analysis results of the wave depth ratio of epidermal cells on Epimedium leaves. n =20

Herbal The portion of wave depth of The P-value Comparison
N name epidermal cells in the leaves/% (x +s) of the Welch test of multiple means
Sl E. brevicornu 33.17 +4.35 <0.001 P <0.05,when compared with 84 and S5
S2 E. sagitatum 28.41 +5.49 P <0.05,when compared with 84 and S8
S3 E. pubescens 34.08 +6. 86 P <0.05,when compared with 85
4 E. koreanum 38.56 +4. 14 P <0.05,when compared with 81,52,85,86,S7 and S9
85 E. wushanense 26.01 +5.57 P <0.05,when compared with those of S1,S3,54 ,and S8
S6 E. myrianthum 29.73 +4.41 P <0.05,when compared with S4
S7 E. lishihchenii 27.37 +6. 16 P <0.05,when compared with S4 and S8
S8 E. acuminatum 34.02 +4.31 P <0.05,when compared with those of S2,S5 and S7
39 E. leptorrhizum 31.07 +4.05 P <0.05,when compared with $4
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Fig. 13 Cluster analysis results of the wave depth ratio of epi-

dermal cells on Epimedium leaves
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Tab. 4 Statistical analysis results of the density of mastoid of Epimedium. n =20

No. Herbal name The density of the mastoid/% (x +s) The P-value of the Welch test Comparison of multiple means

S2 E. sagittatum 9.08 +2.64 <0.001 P <0.05,when compared with S6,S7 and S8

S5 E. wushanense 11.09 +2.94 P <0.05,when compared with S6,S7 and S8

S6 E. myrianthum 15.74 £2.87 P <0.05,when compared with S2,S5,87 and S8
S7 E. lishihchenii 34.09 +3.94 P <0.05,when compared with S2,S5,86 and S8
S8 E. acuminatum 39.71 £5.35 P <0.05,when compared with S2,S5,86,and S7
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Fig. 14  Cluster analysis results of the density of mastoid of

Epimedium
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