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Rapid identification of medicinal herbsthrough plant Direct-PCR
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Abstract: Direct-PCR technology was using a 15 minutes heat-lysis step instead of DNA extraction to get
DNA templates with small amount of plant materials followed by sensitive PCR process to amplify target genes.
In order to facilitate DNA barcoding in medicinal herb identification with Direct-PCR, we collected different
tissues from 80 medicinal plants as material to amplify the ITS fragments. Through optimizing the PCR
reaction, ITS of 80 plant samples was all successfully amplified. PCR products were sequenced and to do
Blast analysis. These results suggest that Direct-PCR would improve the efficiency of DNA barcoding in the

application of medicinal herb molecular authentication.
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Table1l Plant species and Direct-PCR amplification and Blast results.
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Note: A total of 80 plant species belong to 27 families and 71

genus
Sample No. Species/Family Part of plant Blast results/(Species), GenBank number, identity
1 Abutilon theophrasti Medicus/Malvaceae Root KY 063587, 100%
2 Eupatorium fortunei Turcz/Asteraceae Leaf GU724295, 100%
3 Peucedanum praeruptorum Dunn/Umbelliferae Stem DQ132871, 100%
4 Polygala tenuifolia willd./Peucedanum Root KU662307, 99%
5 Ricinus communis L./Euphorbiaceae Leaf KF186448, 100%
6 Lycopus europaeus/L abiatae Leaf KF454271, 96%
7 Perilla frutescens (Linn.) Britt./Labiatae Stem KT220698, 99%
8 Mosla chinensis Maxim./L abiatae Root Mosla dianthera, KT210242, 99%
9 Peucedanum terebinthaceum/Umbelliferae Leaf K C295086, 96%
10 Taraxacum mongolicm Hand.-Mazz./Asteraceae Leaf JIN407433, 99%
1 Angelica dahurica (Fish ex Hoffm)/Umbelliferae Leaf KR052189, 100%
12 Salvia miltiorrhiza Bge/Labiatae Root/L eaf K J397256, 100%
13 Daturainnoxia Mill./Solanaceae Leaf JX467607, 99%
14 Foeniculum vulgare Mill/Umbelliferae Stem JF421498, 100%
15 Houttuynia cordata Thunb./Saururaceae Stem EU329333, 99%
16 Polygonum aviculare L./Polygonaceae Leaf FJ493491, 99%
17 Fagopyrum dibotrys (D.Don) Hara/Polygonaceae Stem FJ503008, 100%
18 Antenoron filiforme (Thunb.) Rob.et Vaut/Polygonaceae Leaf HQ843129, 99%
19 Rumex japonicus Houtt./Polygonaceae Leaf AB744073, 100%
20 Datura stramonium L./Solanaceae Leaf K F022335, 100%
21 Platycodon grandiflorus (Jacg.) A. DC./Campanulaceae Stem KM110829,100%
22 Carthamus tinctorius L./Asteraceae Stem K 397481, 100%
23 Helianthus tuberosus L./Asteraceae Leaf KX394610, 99%
24 Verbena officinalis L./Verbenaceae Flower FJ867414, 100%
25 Daucus carota L./Umbelliferae Leaf FJ150184, 99%
26 Thermopsis chinensis Benth.ex S.Moore/L eguminosae Leaf AF123443, 100%
27 Allium chinensis G.Dor/ Liliaceae L eaf AJA11948, 99%
28 Cirsium japonicum Fisch.ex DC./Asteraceae Leaf KM051436, 99%
29 Xanthium sibiricum Patr./Asteraceae Stem KR011990, 99%
30 Scrophularia ningpoensis Hemsl/Scrophulariaceae Leaf FJ980433, 100%
31 Cryptotaenia japonica Hassk/Umbelliferae Leaf AY 548233, 99%
32 Phytolacca americana L./Phytolaccaceae Leaf KU377334, 100%
33 Coix lacroyma-jobi L. var. ma-yuen (Roman.) Stapf/Poaceae Leaf KC181916, 100%
34 Sachysjaponica Mig/Labiatae Root Solidago virgaurea, KX 166001, 98%
35 Impatiens balsamina L./Balsaminaceae L eaf AY 348749, 100%
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36 Rorippa montana (Wall.) Small/Brassicaceae Stem Rorippa palustris, KX167730, 97%
37 Prunella vulgaris L./Labiatae Leaf KT695250, 100%
38 Plantago asiatica L./Plantaginaceae L eaf AY 101862, 100%
39 Caryopteris nepetaefolia (Benth.)Maxim./Verbenaceae Leaf Teucrium scorodonia, KX167151, 92%
40 Viola prionantha Bunge/ Violaceae Leaf Viola tianschanica KP231355, 97%
41 Bidens frondosa L./Asteraceae Leaf U67094, 97%
42 Leonurus japonicus Houtt/L abiatae Leaf KU743141, 100%
43 Dianthus chinensi s L./Caryophyllaceae Stem KU722882, 99%
44 Senecio scandens Buch.-Ham/Asteraceae Leaf FJ980344, 100%
45 Eclipta prostrata L./Asteraceae Root K J004296, 99%
46 Patrinia villosa (Thunb.) Juss./Valerianaceae Stem Patrinia scabiosifolia, EU591961, 100%
47 Artemisia annua L./Asteraceae Leaf KX581795, 100%
48 Sonchus brachyotus DC./Asteraceae Leaf Sonchus arvensisk X 166002, 96%
49 Melilotus suaveolens Ledeb/Leguminosae Stem Melilotus officinalis KJ999361, 99%
50 Slybum marianum L./Asteraceae Leaf GQ281038, 100%
51 Atractylodes macrocephala Koidz./Asteraceae L eaf KF301212, 100%
52 Juncus setchuensis Buchen/Juncaceae Leaf JQ811756, 100%
53 Saposhnikovia divaricat a (Turcz) Schischk/Umbelliferae Stem FJ609730, 100%
54 Anemarrhena asphodeloides Bunge/Liliaceae Leaf K J405448, 99%
55 Commelina communis L./Commelinaceae Leaf KY 218780, 99%
56 Iris domestica L. (Belamcanda chinensis L. DC)./Iridaceae Leaf KP058312, 98%
57 Malva sinensis Cavan/Malvaceae Stem Malva pusilla, KJ999384, 100%
58 Carpesium abrotanoides L./Asteraceae Leaf JQ062529, 100%
59 Potentilla discolor Bunge/Rosaceae Stem KF912937, 100%
60 Sanguisorba officinalis L./Rosaceae Leaf K X394606, 100%
61 Agrimonia pilosa Ledeb/Rosaceae Root KX394602, 100%
62 Trigonella foenum-graecum L./Leguminosae Stem KU956947, 100%
63 Papaver rhoeas L./Papaveraceae Stem DQ250273, 98%
64 Sophora flavescens Ait./Leguminosae Stem HQ207664, 100%
65 Abel moschus esculentus L. Moench/Malvaceae Leaf KP222392, 99%
66 Aster tataricus L. f./Asteraceae Leaf FJ539125, 100%
67 Artemisia capillaries Thunb./Asteraceae Stem Artemisia campestris, KX 167650, 99%
68 Artemisia argyi Levl.et Vant/Asteraceae Leaf GU724269, 100%
69 Rorippa globosa (Turcz.) Hayek/Brassicaceae Stem Rorippaindica, AF128108, 99%
70 Astragalus membranaceus (Fisch.) Bunge/Leguminosae Leaf KU956933, 100%
71 Arctium lappa L./Asteraceae Leaf KR011991, 99%
72 Artemisia anomala S.Moore/Asteraceae Stem GU724268, 99%
73 Zea mays L./Poaceae Leaf EU955045, 99%
74 Vigna angularis (Willd.) Ohwi et Ohashi/Leguminosae Leaf JX 233499, 100%
75 Canavalia gladiata (Jacg.) DC./Leguminosae Leaf FJ176928, 99%
76 Phaseolus vulgaris L./Leguminosae Leaf KF943718, 100%
77 Alliumfistulosum L./Liliaceae Leaf JF990845, 100%
78 Glebionis coronaria (L.) Cass ex Spach/Asteraceae Stem Glebionis segetum, KX282421, 99%
79 Coriandrum sativum L./Umbelliferae Leaf KMO051454, 100%
80 Eriobotrya japonica (Thunb.) Lindl./Rosaceae Leaf KJ170768, 100%
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Flgure 1 Samples from different plant species. A: Samples before treatment; B: Samples after treatment.
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indicate the sample numbers, which are consistent with those in Table 1
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Figure2 Agarose gel electrophoresis results of Direct-PCR amplified ITS products.
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A-G: 1st PCR results; H, K: 2nd PCR results.

Numbers in the figure indicate the sample numbers, which are consistent with those in Figure 1 and Table 1. Daily 1 kB DNA ladder

(HerogenBio) was used to measure the size of PCR products
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Figure 3 Re-collected 10 samples Direct-PCR amplified ITS
products. A: Samples before treatment; B: Samples after treat-
ment; C-E: Agarose gel electrophoresis results with different
PCR reactions. Direct-PCRmix with original DNA samples (C).
Direct-PCRmix (D) and Sure-PCRmix-PR2 (E) with origina
DNA sample of No. 37 and 1/50 dilution DNA samples of No. 37,
61 and 12. Numbers in the figure indicate the sample numbers,
which are consistent with those in Figure 1, 2 and Table 1.
DM3000 DNA ladder (HerogenBio) was used to measure the size
of PCR products
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Figure4 Repeated Diret-PCR results of ITS PCR amplification.
A: Agarose gel electrophoresisresults of ITS PCR products using
original DNA samples as template. B: PCR products using 1/50
dilution DNA samples as template. 6-61: Sample numbers as in
Table 1. 6, 61' and 19" The same samples correspond to 6, 61
and 19, respectively, but using /50 dilution DNA samples as
template.  DM3000 DNA ladder was used to measure the size of
PCR products
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