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Research of microscopic identification of 40 medicinal plants from 25 families
based on characteristics of leaf epidermis

LI He-min, WANG Sen, ZHANG Hong-rui, HUANG Yong, ZHOU Yan, XIA Zhi
College of Agriculture, Henan Agricultural University, Zhengzhou 450002, China

Abstract: Objective To study the significance of leaf epidermis morphological characteristics on microscopic identification of
medicinal plants. Methods The leaf epidermis of 40 medicinal plants species from 25 families were observed and studied by
optical microscope and micro-mapper, and the characteristic parameters were analyzed by correlation analysis. Results The
stomata shaft type of 40 medicinal plants species can be devided into five types: irregular type, unequal type, horizontal type,
paracytic type and four-cell type, and 47.5% of species were irregular types. The morphology of epidermal cells can be divided into
irregular, polygon and rectangle shape, while the anticlinal wall can be divided into straight, smooth, VV-waveform and U-waveform.
Stomatal index of 50% medicinal plants was between 10—20, stomatal density of 45% medicinal plants was 100—200 N/ mm?. The
length to wideth ratio of stomatal apparatus of 70% medicinal plants was between 1.00 and 1.50 with wide oval shape. Stomatal area
of 42% medicinal plants was between 401—600 um?; The vein islet numbers of 77.5% medicinal plants were between 1.00 and
10.00 N/ mm=2while the palisade ratio of 88.2% medicinal plants was between 1—10. Conclusion A single characteristics of leaf
epidermis is species-specific withnot specificity in the microscopic identification of medicinal plants. The combination of multiple
leaf epidermal features or the establishment of plant apparent pattern based on multiple leaf epidermal features is an effective way for
the microscopic identification of medicinal plant.
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Table 1 Medicinal plant species

F5 # il NFiifi 5 i e MNfi
1 IR Labiatee FHEE Prunella vulgaris L. R 20 B3} Portulacaceae 51k Portulaca oleracea L. AR
2 EW# Labiatee H% Lycopus lucidus Turcz, s 2 EEH Ranunculaceae 4} Paeonia suffruticosa Andr. 4
3 EF/H Labiatae %3 Perilla frutescens (L) Britt wEoHE 23 EHH Ranunculaceae A7 Paconia lactflora Pall [
4 KEH Euphorbiaccae %1 Sapium sebiferum (L.) Roxb, Wi, AT 24 HEF Rubiacese TS B Paederia scandens (Lour) Merr. e
5 K#iH Euphorbiacese %% Euphorbia helioscopia L. i 5 it Solanaceae A5 HE% Daturametel L. T 1 ff
6 5 H Leguminosae HeB Cassia obtusifolia L. i 2 i Solanaceae 2% Solanum nigrum L. AR EN
7 5# Leguminosael % Sophora flavescens Alt i 0 A Umbelliferae S Glehnia littoralis Fr, Schmidt ex Mig. il
8 AI7EH} Balsaminaceae L% Impatiens balsamina L. W £ R 2 4%# Umbelliferae %447 Bupleurum chinense DC. i
9 #FiH Cucurbitacese  §5#% Trichosanthes kirilowii Maxim. R fF R R O| 29 R Phytolaccacese 7K Phytolacea acinosa Roxb. i
10 58 Violaceae %1630 T Viola yedoensis Cav. £ 0 M Cruciferse  #415 Isatis indigotica Fortune i
U FAH Crassulaceae  f 75 Sedum lineare Thunb. i 31 %% Serophulariaceae %% Scrophularia ningpoensis Hemsl. i
12 KB Crassulacese %M /\E Sedumverticillatum (L) H. Ohba. 4% 3 %FH Nyctaginaceae %51 Mirabilis jalapa L. SN S
13 RS Campanulaceae 105 Adenophora stricta Mig, I 33 i5H Alismatacese %15 Alisma plantago-aguatica Linn. e
14 % Compositae ] Cirsium japonicum Fisch, ex DC. AR 34 3i#l Dioscoreaceae %% Dioscorea opposite Thunb. Huft
15 % Compositae 417% Carthamus tinctorius L. it % H4H Liliaceae  #F Polygonatum sibiricum Delar, ex Redoute Rz
16 %% Compositae R Eupatorium fortune Turcz. W 3% 4k Lilaceae A7 Polygonatum odoratum (Mill) Druce Rz
17 %# Compositae /NE Cirsium setosum (Wlld.) MB. iR ) 31 Bh#Liliacae X% Hosta albomarginata (Hook ) Ohwi N
18 %7} Polygonacese 7 % Polygonum aviculare L. W 38 HEH Idceas 4 Belamcanda chinensis (L.) DC. Rz
19 Z# Polygonacese 45% Fagopyrum dibotrys (D.Don) Hara 1% 39 AAH Gramingae £ Coix Laryma-jobi L. -
20 ZH Polygonacese 5 Rumex japonicas Houtt i 40 = Orchidaceae 1% Bletillatriataa (Thunb. ex A Murray) Rehb.f, ~ Hi%
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Fig. 1 Different kinds of stomata shaft type
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Table 2 Anticlinal walls of leaf epidermal cells of different medicinal plants
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Fig. 2 Different anticlinal walls of epidermic cells
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Table 3 Leaf epidermis characteristic index of different medicinal plants

/= 2] BRE
B AILEE% ?fjﬁz’) Ailkam  AAl%am K%K AALTRV® RGO MERL
1 20.03£0.90 220.33%£13.61 27.16+0.80 15.24+0.45 1.76%£0.10 322.25+9.45 8.30+£0.44 11.76+2.63
2 33.304+1.60 323.67+6.11 2212+1.62 15564056 1.40+0.11 272.41+255 5.34+0.06 6.70+0.19
3 22.37+0.85 413.00£6.58 21.72+150 17.30%£0.85 1.27£0.07 272.83%£37.12 10.23%£0.70 3.13£0.06
4 1527+1.12 143.07£12.76 25.084+1.89 19.18+1.42 1.33+0.05 351.83+52.45 13.89+0.68 6.001+0.12
5 15.23+0.83 51.67+8.62 3570+147 2141+154 1.66+0.06 588.36+1545 5.66+041 3.74+0.09
6 27.30£0.92 403.33+44.09 23.16+1.70 14.38+1.18 1.58+0.04 266.63+12.46 9.16+0.32 8.05+0.34
7 21.60+0.60 256.33+20.03 25.97+1.65 22.02+0.74 1.21+0.09 437.38+10.20 1246+0.54 565+1.22
8 27.67%£1.25 228.93+27.18 31.19+2.27 1357%0.98 2.34+0.05 31454+1293 557+055 2.37+0.14
9 18.47+£0.86 152.67+£2159 2594+1.76 22.46+0.82 1.16+0.12 450.90+18.35 7.44+048 3.0910.08
10 16.33+0.61 136.47+£20.52 30.06+1.45 2254+156 1.36+£0.09 557.34+£1220 3.96+£0.32 12.06+1.02
11 12.17+£0.96 23.33£551 3541+225 16.99+1.04 2.00£0.10 481.63+13.35 1.84%£0.08 3.35+0.12
12 16.00£0.26 53.33%£12.34 30.27+£2.25 21.89+1.18 1.38+£0.09 515.16+£17.21 247%£0.11 1.01£0.06
13 25.67+0.65 140.67+11.02 39.06+2.14 22.87+0.70 1.66+0.11 68545+21.15 5.71£0.17 10.70+0.74
14 18.03+1.02 159.67+24.68 28.84+2.14 21.49+0.73 1.28+0.07 49541+21.78 563+021 3.97+0.14
15 19.20+0.75 230.33+27.30 28.80+2.56 20.45+1.58 1.45+0.04 463.97+735 1445+0.82 5.06+0.12
16 25.13+1.82 330.67%£35.84 26.03+0.74 19.88+1.10 1.34+0.05 423.15+16.81 6.25+0.13 5.16+0.17
17 15.63+0.83 151.62+22.61 28.44+2.72 20.49+152 146+0.08 472.11+850 1543+0.82 1.63+0.12
18 22.23+1.38 181.73%£10.54 2471+£2.18 1750%£1.12 1.38+£0.08 353.27+£13.53 20.44%064 7.61£0.13
19 18.97+£1.40 289.33+18.01 25.33+1.60 2237+£1.32 1.12+0.10 446.12+15.18 7.43+£0.10 3.94+0.19
20 19.53+1.02 53.67+9.07 38.53*1.69 27.50+1.08 1.37+0.06 834.39+8.08 436+0.17 3.92+0.12
21 12.534+0.90 21.67+569 50.72+£3.79 27.79+1.01 1.81+0.11 1033.94+53.83 5.62+0.06 1.30+0.08
22 23.13+1.07 88.03+6.25 41.48+1.41 30.26+1.26 1.36%0.04 1065.71+103.15 7.56+0.12 24.13+2.59
23 2247+1.60 104.68+14.53 40.74+£0.77 28.37+1.19 1.42+0.07 889.07+15.36 554+0.08 9.03+0.65
24 18.67+0.78 168.33+13.58 28.27+5.39 18.11+1.03 1.75+0.07 489.92+15.01 3.63*+0.09 7.67%=0.71
25 25.03+1.10 111.33+10.97 36.68+1.57 28.74+0.36 1.27+0.08 823.27+13.51 6.83+0.12 8.29+0.15
26 23.03+1.02 207.60+27.18 28.98+1.53 20.50+1.19 1.40+0.06 476.50+10.33 14.56+1.10 7.15+0.23
27 2217+160 121.83+14.53 38.94+1.74 28.38+0.63 1.31+0.05 856.42+18.91 156+0.10 5.36%+0.07
28 25.67+0.90 335.67+19.86 18.27+2.05 15.40+1.96 1.19+0.08 213.524+21.20 11.50+0.45 6.77+0.35
29 15.134+2.16  287.67%+18.15 25.54+1.36 21.51+0.94 1.17+0.06 451.45+15.03 4.39+0.62 1.94+0.18
30 2420+2.71 209.67+16.50 20.05+1.48 15.21+237 1.37+£0.06 246.27+15.77 6.32+0.30 8.324+026
31 19.70+0.95 236.33%+21.52 26.74+1.01 22.25+1.25 1.16+0.07 480.82+11.45 5.86*+041 6.36X0.22
32 18.40+1.32 174.33%+19.86 32.29+1.66 25.65+1.08 1.27+0.04 646.48+6.26 3.54+0.14 3.40%+0.36
33 8.30+0.40 49.67+18.50 48.361.90 27.53+0.67 1.7440.05 1050.39+78.29 3.64+0.18 2.50%0.13
34 17.83+0.68 83.67+6.51 2858+0.93 21.35+3.89 1.31+0.09 480.56+8.49 3.96+0.17 554+0.32
35 31.03£256 163.00£21.38 31.17+1.05 34.61%£296 0.91+£0.03 864.96+14.49 1.20+£0.04 —
36 35.23+2.14 141.67£19.55 33.62+1.57 32.30+1.33 1.02+0.09 851.06+8.83 1.53+0.08 —
37 15.33+1.91 113.67+21.73 38.47+1.83 35.74+1.12 1.08+£0.06 1075.74+90.63 1.95+0.08 —
38 32.10+£2.33 157.67+£14.01 24.26+1.93 28.73+4.72 0.98+0.09 491.31+10.47 3.06%0.09 —
39 16.23+1.17 120.33%+14.64 4455+2.37 10.10+0.89 4.26+0.12 363.01*+6.12 10.73+0.81 —

40 13.30+0.89 103.33+13.61 3537*£1.69 32.25+1.19 1.10£0.06 923.55+11.25 1.35%0.07 -
SFIJ% 20.82+0.29  177.68+0.58 31.53+0.23 22.64+0.26 1.47+0.37 569.174+045  6.691+0.67 5.02+0.85
=7 FoRBTEY), WAL AL, Tk

“—”means samples 35—40 are monocotyledons, and there is no palisade tissue in mesophyll tissue, Palisade ratio can not be observed

N 1.20 NMmm?, FKIIRE, N 20.44 ANmm?, F 17.5%, 15.01 ANmm? UL EFIE 2 Bl 5 4 ER 5%,
%1759 6.69 Nmm?. IKFHE 1~5 F 15 F0, HaE R/ IR E. B EYER T ECSN, kS
1) 37.5%, 7t 5.01~10.00 ™M/mm? B 16 Fi, L4 FEREUDS, fE 1.20~3.06 Nmm?,

#I% 40%, 10.00~15.00 ANmm2 5 7 Fh, 4 ERT) ANIEZ AR 5 N E R A B AR S AN
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x4 TRABEYMRESEEHAIEX M
Table 4 Correlation of leaf epidermal characteristic index of different medicinal plants

- AR R
AL AL ALK SALTE K58t AL k&% MR
SALIES 1.0000
AL 0.462 5™ 1.000 0
ALK -0.362 2" -0.722 7" 1.0000
LT 0.0051 -0.486 2™ 0.463 2™ 1.000 0
KA -0.1991 -0.119 8 0.356 6" -0.562 1** 1.000 0
SALTHE -0.178 4 -0.661 7* 0.792 8" 0.8736™ -0.193 4 1.000 0
Fik 55 %4 -0.0378 0.360 4" -0.2780 -0.480 8™ 0.176 4 -0.485 8™ 1.0000
i b 0.1552 0.1347 -0.0477 -0.074 7 -0.046 3 -0.047 7 02512  1.0000

*P<0.05 "P<0.01
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