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| dentification of Ten Seeds Easlly
confused and misused Raw M aterials of
Chinese Medicine

Lee I-Jung, Ph.D.
National Research Institute of Chinese Medicine

ABSTRACT

Traditional Chinese Medicine plants have been usmmga long period of time.
But within the period of inheriting the knowledgencerned and the environmental
limitation, a few changes happened, such as theofosaditional Chinese medicinal
books and records, the changes of the source afe€hiMedicine plants and the
substitution of the Chinese Medicine plants usetl. these, making the Chinese
Medicine plants used at the moment are so diffefesth what they have been
considered. The Chinese Medicine plants sold avards market appeal to be
misused, or confused easily. This phenomenon happewause of the confusing
naming system used for Chinese Medicine plantd) sgcdifferent Chinese Medicine
plants might share the same name, or a name magiregent different kinds of
Chinese Medicine plants or its substitutions, oaineven worse condition, the false
Chinese Medicine plants are used. This happengiefigdo the seed, due to its small
in size, the similarity in its appearance, its Bass being mixed-up-with. The aim of
our project is to authenticate the 10 chosen sbedght from the market which are
Astragalus complanatus R. Br., Daucus carota Lgn&iangularis Ohwi et Ohashi.,
Plantago asiatica L., Celosia argentea L., Cuschitgensis Lam., Cnidium monnieri
L., Kochia scoparia L., Malva verticillata L., Sshnhdra chinensis (Turcz.) Baill.
Through the appearance and the microscopic chasate HPLC and TLC, DNA
sequence analysis of the seed. The results amdl@sd Astragalus complanatus R. Br.
like as Astragalus sinicus L., Daucus carota Le lds Torilis scabra (Thunb.) DC.,
Vigna angularis Ohwi et Ohashi. like as Vigna undiauOhwi et Ohashi or Cajanus
cajan (L.) Mill sp., Kochia scoparia L. like as Qlopodium album L., Malva
verticillata L. like as Abutilon theophrasti Medi€his results stand on might able to
establish the database for justifying the seedutiitdheir authentication. In this way,
we might provide reference for the using of cormacidern Chinese Medicine plants.
Meanwhile, we might also enhance the safety farqu§ihinese Medicine plants.

Keywords: seed, confuse, misuse, identification
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SA-1001# 7 vk 3
# 7 v+ Schisandra chinensis (Turcz.) Baill.
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10467 Ehfe+ 2 i F R pE %

v gh;%ﬁfﬁ (ki) -8 57 p

2 (1)
i P TR E (%) B4 A (%) f? % & A (%) k3 3L+ (%) Tk L (%)
Mean 11.73 4.4 1.04 14.97 29.93
Mean+ S. D. 11.73+0.2 4.40+0.14 1.04+0.04 14.97+0.95 939.55
Mean- S. D. 11.73-0.2 4.4-0.14 1.04-0.04 14.97-0.95 29.98
NA-0101
W33 Max. 11.95 4.55 1.08 15.86 31.42
Min. 11.54 4.26 1 13.97 28.32
Max./Min. (ratio) 1.04 1.07 1.08 1.14 1.11
Mean 4.25 3.95 0.5 15.06 29.76
Mean+ S. D. 4.25+0.09 3.95+0.12 0.5+0.02 15.06+0.7§ 076
Mean- S. D. 4.25-0.09 3.95-0.12 0.5-0.02 15.06-0.78 20.76
CA-0101
P Max. 4.36 4.08 0.51 15.64 30.61
Min. 4.19 3.85 0.48 14.17 29.17
Max./Min. (ratio) 1.04 1.06 1.06 1.10 1.05
Mean 10.82 5.17 1.6 17.39 29.08
Mean+ S. D. 10.82+0.12 5.17+0.43 1.60+0.41 17.38+0.53 .0829.27
SA-0101 Mean- S. D. 10.82-0.12 5.17-0.43 1.60-0.41 17.39-0.53 0&0.27
w -i, & Max. 10.96 5.54 1.97 17.72 29.31
Min. 10.73 4.7 1.17 16.00 28.78
Max./Min. (ratio) 1.02 1.18 1.68 111 1.02
it 2 (2)
4 P ¥ % £ (%) B (W) | A B AL (%) | Ak AL (%) k3 3L (%)
Mean 10.54 13.76 1.29 13.68 15.75
Mean+ S. D. 10.54+0.75 13.76+0.22 1.29+0.03 13.68+0.26 15.75+1.4
NE-0201 Mean- S. D. 10.54-0.75 13.76-0.22 1.29-0.03 13.68-0.26 15.75-1.4
® Wi Max. 11.38 14 1.33 13.93 17.05
Min. 9.98 13.57 1.27 13.41 14.27
Max./Min. (ratio) 1.14 1.03 1.05 1.04 1.19
Mean 11.64 12.57 0.51 11.48 12.67
Mean+ S. D. 11.64+0.08 12.57+0.06 0.51+0.05 11.48+0.34 12.67+1.04
CA-0201 Mean- S. D. 11.64-0.08 12.57-0.06 0.51-0.05 11.48-0.34 12.67-1.04
F3 i Max. 11.73 12.63 0.56 11.87 13.87
Min. 11.59 12.53 0.47 11.24 12.01
Max./Min. (ratio) 1.01 1.01 1.19 1.06 1.15
Mean 10.66 13.11 0.78 10.08 12.16
Mean+ S. D. 10.66+0.63 13.11+0.22 0.78+0.1 10.08+0.8 12.16+1.24
SB-0201 Mean- S. D. 10.66-0.63 13.11-0.22 0.78-0.1 10.08-0.8 12.16-1.24
Fa i Max. 11.06 13.25 0.89 10.57 12.95
Min. 9.93 12.85 0.7 9.16 10.72
Max./Min. (ratio) 111 1.03 1.27 1.15 1.21
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CREEE (LPR) -

it % (3)
EH Ei g SRR E) | RAA (%) | BABRAAS(%) | FRERIES (%) | kBEF (%)
Mean 11.03 4.04 0.43 18.62 21.08
Mean+ S. D. 11.03+0.19 4.04+0.19 0.43+0.07 18.62+1.38 .08*6.53
NB-0301 Mean- S. D. 11.03-0.19 4.04-0.19 0.43-0.07 18.62-1.38 0&6.53
* 5 Max. 11.17 4.19 0.48 20.16 26.55
Min. 10.9 3.82 0.38 17.49 13.85
Max./Min. (ratio) 1.02 1.10 1.26 1.15 1.92
Mean 13.92 4.18 0.15 14.3 18.3
Mean+ S. D. 13.92+0.06 4.18+0.12 0.15+0.03 14.3+1.29 3018L.31
CA-0302 Mean- S. D. 13.92-0.06 4.18-0.12 0.15-0.03 14.3-1.29 8.31
* & Max. 13.99 431 0.18 15.74 23.83
Min. 13.87 4.08 0.12 13.26 15.1
Max./Min. (ratio) 1.01 1.06 1.50 1.19 1.58
Mean 11.39 4.27 0.14 15.15 18.08
Mean+ S. D. 11.39+0.04 4.27+0.08 0.14+0.02 15.15+1.17 .0818.67
SA-0301 Mean- S. D. 1139-0.04 4.27-0.08 0.14-0.02 15.15-1.17| 88.67
o) E Max. 11.43 4.33 0.16 16.46 22.32
Min. 11.35 4.18 0.11 14.19 15.81
Max./Min. (ratio) 1.01 1.04 1.45 1.16 1.41
it 2 (4)
EH 3P FRRE%) | RS (%) | BFRAS (%) | HFEREF (%) | k#EF (%)
Mean 8.99 5.05 0.8 9.09 8.06
Mean+ S. D. 8.99+0.1 5.05+0.1 0.80+0.13 9.09+0.78 8.066+0
Mean- S. D. 8.99-0.1 5.05-0.1 0.8-0.13 9.09-0.78 8.06-0.2
NB-0401
P Max. 9.09 5.17 0.94 9.84 8.31
Min. 8.9 4.99 0.69 8.29 7.8
Max./Min. (ratio) 1.02 1.04 1.36 1.19 1.07
Mean 5.39 51.28 47.84 6.21 8.95
Mean+ S. D. 5.39+0.37 51.28+8.78 47.84+9.16 6.21+0.2 5022
Mean- S. D. 5.39-0.37 51.28-8.743 47.84-9.16 6.21-0.22 5-8.92
CA-0401
5 Max. 5.72 57.27 53.85 6.39 9.14
Min. 4.99 41.27 37.29 5.96 8.71
Max./Min. (ratio) 1.15 1.39 1.44 1.07 1.05
Mean 8.05 29.96 25.83 7.85 8.39
Mean+ S. D. 8.05+0.17 29.96+4.16 25.83+3.72 7.85+0.51 3944).57
Mean- S. D. 8.05-0.17 29.96-4.16 25.83-3.72 7.85-0.51 9-8.87
SA-0401
B3 Max. 8.25 34.16 29.44 8.42 8.74
Min. 7.94 25.83 22.01 7.44 7.73
Max./Min. (ratio) 1.04 1.32 1.34 1.13 1.13
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SRFEH (KPR BB

2

$1p

N
2 (5)
4 P % £ (%) 24 2 (%) [ AN O} e 424 (%) kAL (%)
Mean 9.79 4.94 1.79 4.64 9.4
Mean+ S. D. 9.79+0.54 4.94+0.02 1.79+0 4.64+0.35 9.4+0.8
050 Mean- S. D. 9.79-0.54 4.94-0.02 1.79-0 4.64-0.35 9.4-0.82
NB-0501
$ @ Max. 10.39 4.96 1.79 4.99 10.31
Min. 9.35 4,92 1.78 4.3 8.74
Max./Min. (ratio) 1.11 1.01 1.01 1.16 1.18
Mean 14.45 6.55 2.44 3.67 10.07
Mean+ S. D. 14.45+1.01 6.55+0.21 2.44+0.09 3.67+1.06| 0740..04
CA-0501 Mean- S. D. 14.45-1.01 6.55-0.21 2.44-0.09 3.67-1.06 .04
# -475—? Max. 15.57 6.76 2.53 4.89 11.26
Min. 13.60 6.33 2.36 2.92 9.29
Max./Min. (ratio) 1.14 1.07 1.07 1.67 1.21
Mean 13.66 9.44 4.88 1.78 10.54
Mean+ S. D. 13.66+0.42 9.44+0.63 4.88+0.49 1.78+1.38 544M.49
SA050 Mean- S. D. 13.66-0.42 9.44-0.63 4.88-0.49 1.78-1.38 4:0.89
A-0501
#3+ Max. 13.91 10.05 5.29 3.37 11.1
Min. 13.81 8.8 4.34 0.91 10.22
Max./Min. (ratio) 1.01 1.14 1.22 3.70 1.09
N
"t % (6)
1t BEP %R £ (%) B~ (%) e 3 A (%) HrfE 0 424 (%) ke 3 (%)
Mean 8.67 5.97 2.53 14.27 17.57
Mean+ S. D. 8.67+0.24 5.97+0.08 2.53+0.11 14.27+0.61 57¥2.17
Mean- S. D. 8.67-0.24 5.97-0.08 2.53-0.11 14.27-0.67 72.97
NB-0601
w4 3 Max. 8.94 6.06 2.65 14.82 19.8
B Sh
Min. 8.48 5.89 2.44 13.62 15.46
Max./Min. (ratio) 1.05 1.03 1.09 1.09 1.28
Mean 6.31 3.35 0.79 12.85 19.58
Mean+ S. D. 6.31+0.22 3.35+0.09 0.79+0.04 12.85+0.75 5842.63
CA0601 Mean- S. D. 6.31-0.22 3.35-0.09 0.79-0.04 12.85-0.75 89.63
ﬁﬂ_; Max. 6.52 3.45 0.83 13.68 22.13
Min. 6.08 3.29 0.76 12.64 16.87
Max./Min. (ratio) 1.07 1.05 1.09 1.08 1.31
Mean 9.33 6.21 3.43 11.57 13.86
Mean+ S. D. 9.33+0.19 6.21+0.16| 3.43+0.06 11.57+0.21 8643.10
SA-0601 Mean- S. D. 9.33-0.19 6.21-0.16 3.43-0.0.6 11.57-0.21 86:3.10
;ﬂ‘,:_; Max. 9.51 6.37 3.48 11.78 15.05
Min. 9.14 6.05 3.37 11.37 12.88
Max./Min. (ratio) 1.04 1.05 1.03 1.04 1.17
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SRFEH (KPR BB

2

$ 1

it (7)
4 P ok R £ (%) B4 2 (%) L3 B A (%) e 424 (%) kAL (%)
Mean 10.38 10.39 2.43 15.7 13.2
Mean+ S. D. 10.38+0.19 10.39+0.1 2.43+0.08 15.7+0.33, 2013.36
NAOT0L Mean- S. D. 10.38-0.19 10.39-0.1 2.43-0.08 15.7-0.33 8.26
Iy Max. 10.59 10.48 2.50 16.04 13.44
Min. 10.23 10.27 2.35 15.38 12.78
Max./Min. (ratio) 1.04 1.02 1.07 1.04 1.05
Mean 10.14 13.41 5.17 13.48 13.05
Mean+ S. D. 10.14+0.44 13.41+5.18 5.17+5.05 13.48+1.03 3.05%0.19
CA0701 Mean- S. D. 10.14-0.44 13.41-5.18 5.17-5.05 13.48-1.03 .08:8.19
iﬁ}% 3 Max. 10.58 19.38 11.01 14.64 13.26
Min. 9.7 10.19 2.24 12.67 12.9
Max./Min. (ratio) 1.09 1.90 4.92 1.16 1.03
Mean 9.56 10.26 1.86 15.48 14
Mean+ S. D. 9.56+0.03 10.26+0.27 1.86+0.21 15.48+0.31 .0010.29
SA0701 Mean- S. D. 9.56-0.03 10.26-0.27 1.86-0.21 15,48-0.31 0@0.29
Y Max. 9.6 10.52 2.1 15.84 14.32
Min. 9.54 9.98 1.74 15.28 13.76
Max./Min. (ratio) 1.01 1.05 1.21 1.04 1.04
tif 2 (8)
#4 P SCRFE%) | BRAA(%N) | AR AAS(%) | FERAEF(%) | ks (%)
Mean 9.91 14.01 7.17 13.44 14.27
Mean+ S. D. 9.91+0.37 14.01+1.26 7.17+0.93 13.44+0.45 .2740.39
Mean- S. D. 9.91-0.37 14.01-1.26 7.17-0.93 13.44-0.45 27:8.39
N:;g?l Max. 10.34 15.44 8.20 13.79 14.52
Min. 9.69 13.06 6.38 12.94 13.82
Max./Min. (ratio) 1.07 1.18 1.29 1.07 1.05
Mean 10.17 8.31 2.29 15.99 17.86
Mean+ S. D. 10.17+0.51 8.31+0.66 2.29+0.39 15.99+0.55 .86KD.57
CA080L Mean- S. D. 10.17-0.51 8.31-0.66 2.29-0.39 15.99-0.55 86L0.57
P Max. 10.86 9.04 2.71 16.32 18.47
Min. 9.7 7.74 1.93 15.36 17.36
Max./Min. (ratio) 1.12 1.17 1.40 1.06 1.06
Mean 12.25 14.11 6.38 11.69 12.26
Mean+ S. D. 12.25+0.31 14.11+0.43 6.38+0.55 11.69+0.44 2.26%0.58
SA0801 Mean- S. D. 12.25-0.31 14.11-0.43 6.38-0.55 11.69-0.44 .2612.58
%7— Max. 12.53 14.59 7.01 12.17 12.92
Min. 11.92 13.77 5.97 11.32 11.83
Max./Min. (ratio) 1.05 1.06 1.17 1.08 1.09
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44 (9)
1 i SCRFE%) | RAA() | BT B KA (%) | AR (%) | kTR (%)
Mean 10.33 7.08 0.74 54.77 23.55
Mean+S.D. | 10.33+0.32 | 7.08+0.22 0.74+0.01 54.77+35.41 | 23.55+2.99
NA0901 Mean- S. D. 10.33-0.32 7.08-0.22 0.74-0.01 54.77-35.41 23.55-2.99
£ %3 Max. 10.67 7.33 0.75 76.93 25.52
Min. 10.03 6.93 0.73 13.93 20.11
Max./Min. (ratio) 1.06 1.06 1.03 5.52 1.27
Mean 9.02 5.14 0.12 18.32 16.98
Mean+ S. D. 9.02+0.29 5.14+0.1 0.12+0.02 18.32+0.22 16.98+0.4
CA-0901 Mean- S. D. 9.02-0.29 5.14-0.1 0.12-0.02 18.32-0.22 16.98-0.4
x5 Max. 9.31 5.22 0.14 18.57 17.4
Min. 8.73 5.04 0.12 18.14 16.6
Max./Min. (ratio) 1.07 1.04 1.17 1.02 1.05
Mean 9.66 7.66 1.09 12.48 16.13
Mean+ S. D. 9.66+0.25 7.66+0.61 1.09+0.47 12.48+0.97 16.13+0.49
SA0901 Mean- S. D. 9.66-0.25 7.66-0.61 1.09-0.47 12.48-0.97 16.13-0.49
£ %3 Max. 9.83 8.36 1.49 13.25 16.62
Min. 9.38 7.22 0.57 11.39 15.64
Max./Min. (ratio) 1.05 1.16 2.61 1.16 1.06
4 (10)
&4 by FCERFEO) | BAA(%) | 7B AA (%) | AR (%) | k4 EF (%)
Mean 16.16 3.4 0.29 32.09 29.76
Mean+S.D. | 16.16+0.32 | 3.40+0.19 0.29+0.03 32.09+1.31 | 29.76+0.54
NA-1001 | Mean-S.D. 16.16-0.32 | 3.40-0.19 0.29-0.03 32.09-1.31 29.76-0.54
AT R Max. 16.45 3.52 0.31 33.56 30.32
Min. 15.81 3.17 0.25 31.07 29.24
Max./Min. (ratio) 1.04 1.11 1.24 1.08 1.04
Mean 12.16 3.53 0.3 43.08 45.92
Mean+S.D. | 12.16+0.17 | 3.53+0.12 0.3+0.02 43.08+1.38 | 45.92+0.56
CA-1001 | Mean-S.D. 12.16-0.17 | 3.53-0.12 0.3-0.02 43.08-1.38 45.92-0.56
R Max. 12.34 3.67 0.31 4453 46.54
Min. 12.01 3.45 0.27 41.79 45.45
Max./Min. (ratio) 1.03 1.06 1.15 1.07 1.02
Mean 19.82 4.3 0.16 53.45 46.65
Mean+ S.D. | 19.82+0.36 | 4.30+0.11 0.16+0.09 53.45+2.29 | 46.65+2.76
SA-1001 | Mean-S. D. 19.82-0.36 | 4.30-0.11 0.16-0.09 53.45-2.29 46.65-2.76
S Max. 20.22 4.43 0.25 55.83 49.82
Min. 19.51 4.21 0.08 51.25 44.81
Max./Min. (ratio) 1.04 1.05 3.13 1.09 1.11
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PREEEE (RTR) F-F BT

"4 (11)

#Z + /Mean g R EGDig s ()i A s (imdk () i-kddEPF %)
NA-01013) 353 11.73 4.4 1.04 14. 97 29. 93
CA-01017) 3= 4.25 3. 95 0.5 15. 06 29. 76

CHy) 35 5 13 51 21 - -
NE-0201 % 4 # 10. 54 13. 76 1.29 13. 68 15. 75

CH=z 3g# - - - - -

CA-0302+# & 13.92 4.18 0.15 14. 3 18.3

CH(# ] 2) 14 | 5] - - -
NB-04012 # 3 8. 99 5. 05 0.8 .09 8. 06
CA-0401 2 % = 5. 39 51.28 47. 84 6. 21 8. 95
SA-04012 # 3 8. 05 29. 96 25. 83 7.85 8. 39

CH® + = 12 6| 2| - -

JP# % & - 5.5 2| - -
NB-0501 % 3+ 9.79 4. 94 1.79 4. 64 9.4
CA-0501%# 39+ 14. 45 6. 55 2. 44 .67 10. 07
SA-0501 % 3+ 13. 66 9. 44 4.88 1.78 10. 54

CHA %—5_;_ _ _ _ _ _
NB-0601 # 4%+ 8. 67 5. 97 2.53 14. 27 17.57
CA-0601 3% 54+ 6. 31 3.35 0.79 12. 85 19.58
SA-0601 # 5%+ 9. 33 6. 21 3. 43 11.57 13. 86

TW & 5= 14| 14 | 8| - -

CH® 55+ 10 | 10 | 4 - -
NA-07018% & =+ 10. 38 10. 39 2. 43 15. 7 13.2
CA-07012¢ & = 10. 14 13. 41 5.17 13. 48 13. 05
SA-07012¢ 4 = 9. 56 10. 26 1.86 15. 48 14

CHw i + 13 13 6 71 -

TPt i & 12| 17 6| 81 -
NA-08013 & =+ 9.91 14. 01 7.17 13. 44 14. 27
CA-0801 & = 10. 17 8. 31 2. 29 15. 99 17. 86

CHy & & 14 | 10 | 3 - -
NA-0901 * 3 = 10. 33 7. 08 0.74 54. 77 23.55
CA-0901 * 3 = 9. 02 5. 14 0.12 18. 32 16. 98
SA-0901 * 3 3 9. 66 7. 66 1.09 12. 48 16.13

TV * 3 5 - - - - ~

CH* %3 10 | 114 - - -

NA-1001# 7 vk 5 16. 16 3.4 0. 29 32. 09 29. 76
CA-10014 7 &+ 12.16 3.53 0.3 43. 08 45, 92
SA-10014 7 vk + 19. 82 4.3 0.16 53. 45 46. 65

TWA T ek 3 - 8 1] - -

CHA 7 vk & 16 | 79 - - -

JP# T vk - 51 - - -

TW: ¢ #¢ =g

AT | R AR

’CHZOIO&):IR‘:‘%A%+'¥V'W’—%‘-E— > JP: ,;):15tI_L_Bﬂ\%é’: Py
1A Mt
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PREEEE (RTR) F-F BT

1048 ¢ #4448+ 22 HPLC ~ {7.¢ %

it HPLC BI3#(1)7) 553

System: Agilent 1100 series coupled with DAD detect
Column: Syncronis C18, 5 um, 4.6*250 mm
Mobile phase: (A): 100% Acetonitrile, (B): 200% kD with 0.1% HPO,
Gradient:
Time (min’ | 10C% Acetonitrile | 100% F,0O with 0.1% FPC,4
0 0 10C
10 0 10C
12 1 99
16 1 99
20 2 98
23 5 95
28 5 95
33 10 9
37 10 9C
45 15 85
50 20 80
55 20 80
60 25 75
64 25 75
74 40 60
78 40 60
85 70 30
9 10C 0
10C 10C 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: 73+ 70% MeOHZ 11 3
Injection vol.:  5uL
Chromagraph:
Wi A Ve =266 i (SHAWTIVEY T 1180257
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PREEEE (RTR) F-F BT

t HPLC Bl3#(2)5 #2

System: Agilent 1100 series coupled with DAD dedect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% D with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 5 95
4 5 95
10 15 85
15 15 85
25 20 80
45 60 40
50 100 0
60 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: % #8F 70% MeOHZ ) 4~
Injection vol.:  1uL
Chromagraph:

VWD A, Wavelengr=266 nm (SHAWTIMEVE 121201.)
250
200
150

100

137




PREEEE (RTR) F-F BT

't HPLC B 3% (3)+* &

System: Agilent 1100 series coupled with DAD dedect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% D with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100% 4@ with 0.1% HPO,
0 1 99
4 1 99
8 5 95
10 5 95
25 20 80
35 40 60
40 60 40
45 100 0
55 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: # 2 70% MeOHZz ) 4~
Injection vol.:  5uL
Chromagraph:

\WDLA Walength=266 nm (SHAWTIVIEGL10401D)
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PREEEE (RTR) F-F BT

4 HPLC 3 (4) 8 % =

System: Agilent 1100 series coupled with DAD dedect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% D with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 10 90
4 10 90
6 15 85
20 30 70
40 60 40
45 80 20
55 100 0
65 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: & w3+ 70% MeOHZz 1 4
Injection vol.:  2uL
Chromagraph:

VWDLA Waielength=266 nm (SHAWTIMEWELLOA03D)

| T TRV |
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PREEEE (RTR) F-F BT

# HPLC W3#(5)F -+

System: Agilent 1100 series coupled with DAD detect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% O with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 0 100
4 0 100
6 6 94
10 6 94
20 12 88
30 25 75
35 60 40
38 80 20
40 80 20
50 100 0
60 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: 7 3+ 70% MeOHz 1) 4~
Injection vol.:  10uL
Chromagraph:

mAU

\VWD1 A Wavelength=266 nm (SHAWTIMEVE 110704D)

m,
40,
w,
20,
101
OiJ W
T T T T T T T T T T T T T T T T
0 10 2 Kl L] 50
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it HPLC Bl3%(6) % 54 +

PREEEE (RTR) F-F BT

System: Agilent 1100 series coupled with DAD detect
Column: Syncronis C18, 5 um, 4.6*250 mm
Mobile phase: (A): 100% Acetonitrile, (B): 100% O with 0.1% HPO,
Gradient:
Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 0 100
4 0 100
6 5 95
10 5 95
23 18 82
25 18 82
32 25 75
35 25 75
45 50 50
60 100 0
70 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: %55+ 70% MeOHZx 41 4~
Injection vol.:  1uL
Chromagraph:

mAU

120

100 4

\VWD1 A Wavelength=266 nm (SHAWTIMEVZE110803D)
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PREEEE (RTR) F-F BT

it HPLC W3 (7)be k- =+

System: Agilent 1100 series coupled with DAD detect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% O with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 5 95
4 5 95
6 12 88
9 12 88
15 30 70
20 30 70
30 50 50
35 50 50
45 70 30
50 100 0
60 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: Wk + 70% MeOHZE 1 4~
Injection vol.:  0.5uL
Chromagraph:

\VWD1 A Wavelength=266 nm (SHAWTIMEE:110900D)

mAU
80
60
{0
20
! ;.
I I I | I
0 10 2 Kl L] 5 min
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'tt HPLC W% (8)% f +

System: Agilent 1100 series coupled with DAD dedect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 200% D with 0.1% HPO,
Gradient:

Time (min’ | 100% Acetonitrilc | 100% F,O with 0.1% FPCy

0 0 10C
4 0 10C
6 4 96
10 4 96
15 10 9C
20 15 85
25 15 85
40 30 70
45 30 70
50 40 60
55 45 55
60 55 45
65 80 20
70 10C 0
80 10C 0

Flow rate: 1 ml/min

Detection: 266 nm (extracted from DAD detector)

Temperature:  2%C

Sample: ¥ K+ 70% MeOHZ 1 4~

Injection vol.:  5uL

Chromagraph:

VWD1A, Wavelength=266 nm (SHAWTIME\#110902.D)

%5
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it HPLC B3 (9)* % +

System: Agilent 1100 series coupled with DAD detect
Column: Syncronis C18, 5 um, 4.6*250 mm

Mobile phase: (A): 100% Acetonitrile, (B): 100% O with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile | 100%4@ with 0.1% HPO,
0 0 100
4 0 100
10 8 92
15 8 92
20 20 80
30 40 60
40 50 50
45 85 15
50 100 0
60 100 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: % %3 70% MeOHZ 11 3
Injection vol.:  2uL
Chromagraph:

mal |

VDA Waelength=266 rm (SHAWTIMEVE LL1004D)

&),
&),
40,
20,
OUWMWMMW\JMM“—M
i T T T T T T T T T T T T T T T T
0 10 2 K| ) 50
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"t HPLC Bl3# (10)# 1 v+

System: Agilent 1100 series coupled with DAD dedect
Column: Syncronis C18, 5 um, 4.6*250 mm
Mobile phase: (A): 100% Acetonitrile, (B): 200% D with 0.1% HPO,
Gradient:

Time (min’ | 100% Acetonitrilc | 100% F,O with 0.1% FPCy
0 1 99
4 1 99
8 8 92
12 8 92
20 18 82
30 23 77
40 28 72
48 35 65
55 70 30
58 70 30
60 10C 0
70 10C 0
Flow rate: 1 ml/min
Detection: 266 nm (extracted from DAD detector)
Temperature:  2%C
Sample: A7 vk3+ 70% MeOHZ ) 4~
Injection vol.:  1uL
Chromagraph:

VWD1A, Wavelength=266 nm (SHAWTIME\](:111102.D)
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1048 ¢ #4148+ 22 UPLC ~ {78 %

i UPLC Bl3#(L)7 55

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: 75353 70% MeOHZ ! 4~
Injection vol.:  1uL
Chromagraph:
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fit UPLC Bl (2)% 54 &

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: % t§3F 70% MeOHZ ) 4
Injection vol.:  1uL
Chromagraph:
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't UPLC B3 (3)#* &

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: # & 70% MeOHZ 1! #
Injection vol.:  1uL
Chromagraph:
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4 UPLC 3 (4) 8 % =

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: & w3+ 70% MeOHZz ! 4
Injection vol.:  1uL
Chromagraph:

155



PREEEE (RTR) F-F BT

AU

HEHH]F 203 nm

o \LLMA_LL_.L “L.l .

10 2(
Retention Time (min)

AU

HHF 210 nm

10 20
Retention Time (min)

AU

AT F 230 nm

..Ll PO DT | l.'u.-.\ T YT | AL i

10 20
Retention Time (min)

156



PREEEE (RTR) F-F BT
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't UPLC Bl3#(5)F 0+

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: 7 3+ 70% MeOHz 1) 4~
Injection vol.:  1uL
Chromagraph:
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fit UPLC Rl 3% (6) 51 =+

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: % st 3+ 70% MeOHZ !
Injection vol.:  1uL
Chromagraph:
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it UPLC WI3#(7)30 f +

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: Wk + 70% MeOHZE 1 4~
Injection vol.:  1uL
Chromagraph:
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‘it UPLC WI:#(8)% & +

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: ¥ 3+ 70% MeOHZ 11 4~
Injection vol.:  1uL
Chromagraph:
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it UPLC BI3#(9)* % +

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: % #3 70% MeOHZ 1 4~
Injection vol.:  1uL
Chromagraph:
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"t UPLC Bl (10)4 7 s+

System: Waters Acquity LC system coupled with DA®ettor

Column: BEH C18, 1.im, 2.1*100 mm

Mobile phase: (A): 100% Acetonitrile (LC grade), (B): 100% dd-® with 0.1% HPO,
Gradient:

Time (min) | 100% Acetonitrile (LC grade)| 100% dd@with 0.1% HPO,
0 0 100
2 0 100
15 100 0
17 100 0
18 0 100
20 0 100
Flow rate: 0.4 ml/min
Detection: 203, 210, 230, 254, 266, 280 nm (extxhétom DAD detector)
Temperature:  38C
Sample: A7 vk3+ 70% MeOHZ ) 4~
Injection vol.:  1uL
Chromagraph:
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10467 HHAE+ 2 TLC A 4575 %
17935F ~24%F 342 42 %35 <5+ 7+ -
BRI F ~TITHEF ~8HEFF ~9.4#FF 1047 kT

%t TLC ¢ 3#(1)n-Hexane/EA 2/1

3 5 8
W B | e
e AU | 23 4567 8910 12345678910
GRS 254 nm 366 nm
"t TLC ¢ 2 (2)n-Hexane/EA/CH2CI2/Acetic acid 4/1/1/0.5
3 5 8
R o7 8 50 1234567 8910 | 1234567 8910 pERE
ok 254 nm 366 nm
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it TLC ¢ % (3)EA/MeOH/H20O/Aectic acid 7/1/1/0.5

’ 7% A g
I
L
-‘i234$67851q 1234567 80910 123 4567 8 910 BEEL
ok | 254 nm 366 nm
"t TLC ¢ 2% (4)BuOH/H20/ CH2CI2/Aectic acid 4/1/1/0.5
Dagt S e
: %A B
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1234567 8 910 [ENeEY
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TS B 7 % A 17 R(2) % #4

21* 22 23 24 25 26 21 22 23 24 25 26 21 22 23 24 25 26 Mark

Ll 28 AFE e R il B ks 1~6 1 & primer e

PCRif

ER(C) | PF | Rk
94 2min | 1
a4 s
58 30s | 40
72 s |
o 5min | 1

313 Bl ~ Primer R 5L 2 4k 7L AL ¢

B Primer i~ g5 % 25
1 Its F AGG TGAACC TGC GGAAGGATCATT G
Its R CTTCTCCTCCGCTTATTGATATGCT
2 Ptc F
Ptc R
3 Its 5p GGAAGG AGAAGT CGTAACAAG G
Its 4p TCC TCC GCT TAT TGATAT GC
4 X12
A25-3
5 Y582
A25-1
6 Y582
A25-3

il IFREEZG S H B ORKATE
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TS B 714 (4)2 + 3

A

N

1}

:-l |l=m]:~|.ll.JE-’.|ﬂE"-"'-'.1 Plantago asiatica partial 183 rBWA gene, 5.83 rBNA gene, partial

283 rPFHA gene, IT31 and IT32, =pecimen voucher Hoggard BEE

fa0&

Length=771

Jcore = 1136 bhit= (€615}, Ewxpect = 0_0
Identitie=s = E30/63€ (3%%), Gap= = 5/€63€ (1%}

Ftrand=Flus=/Flu=

Query
Sbict
Query
Sbict
Query
Skict
Query
Skict
Query
Skict
Query
Skict
Query
Skict
fuery
Skict
fuery
Skict
fuery
Skict
fuery

Sbict

545

487

05

547

L]

€07

AARRCTAGACCT I G ACACGT I I I ACATGAACGT IGCCTCGT I GEECTGEAGCAATCC

PEErrrrrrererr rerrrree e rreerrerrerreerrrreerer el
ARRCTAGARC I GIGAACACGI G I LARCATGAACGT IGCCICGT I GEECTGEAGCAATCC

AT T G GACAC I GO I GO OO GCI T AT I GFIGEECT ARCGARRCCCEECE

PEERTERn e r e e e e e reerere el
AT T TG GACACCGI GO I GO CCGEI GCI I GCACT IGEFIGEECTARCGAARCCCGEDS

CEECRRGCECCRAGERR R ACARRE AT GER RGO I GCICCCCETGACT CCCGITOGOGETE

PERRTERnr e e e e e e el
CEECRRGCECCRAGERR R ACARRE AT GER RGO I GCICCCCETGACT CCCGITOGOGETE

TEEIIIIGEEEAT GIGAT GT AT CTIGARRGT CAR R RCGRCTCTCGECRRCGEATATCICSE

PERRTERRnn e e e re e el
TEEIIIIGEEEAT GIGAT GT AT CTIGARRGT CAR R RCGRCTCTCGECRRCGEATATCICSE

G T CGCAT AT ARG AR C T AGCGAR AT GCGATACT I GEI T GARTI GCAGRATCOCC
Trrrrrrerrrrrrrerrrrrrrrerrrrrrrrrrrrrrrrrrrrrrererrrrreeen
GO T GCAT AT GAAGAAC T AGCGAR AT GCGATACT I GET T GAAT I GCAGRATOCC

G GARRCCAT CGAGICIT I GARCEC AR GT I GOECCCGACEOCTTOGEECTGAGEECRACECC
Trrrrrrerrrrrrrerrrrrrrrerrrrrrrrrrrrrrrrrrrrrrererrrrreeen
GIGARCCAT CGAGI CI T I GAARCEC AR CT T OGO CGACGOCT T OGEECTGAGEECACECC

TECCIEEEC T CACGCAT OGO T OGO CTACRCCARTTTGEI GAGEEEECEEATARTE

PEERTERnn e e e e e el
T EEEC T AT OGO T OGO CTACR AR TT T EEI GAGEEEECEEATAARTE

GCATCCCGITAGCICGEITI GO CCRRR R R AT CCCT AT CEAT GEAT GT CACARCCRET

PERRTERnnn e e e reerrrreerere el
AT G AT G T IO CAA A A R AT OO CTCATCGAT GEAT GTCACRRCCAGT

GEI GG AGE T AT T eI T I G GCI T CACT T CGCAT GCTIGEECATCGTIT

PERRTERnr e e e e e el
GEIGEIIGAARRGAT AT TG I TG GCITCACTCCEICECAT T GEECATOGTT

ACEREERCE T TG AL GO I T CGACCEOCACCCCAGET CAGACGEEACT ACCOCGEE

PEERTERre e e e e e e e e e rrreerere el
ACHRRRRCEETGET G ARG GO I T CGACCECEACCCCAGET CAGRCGEEACTACCOGE

TGACITITARGCATATCRAATARC-GCARRGCAGREGE €41

trrrrrrrrrerrrrrrrrerrr Lrrrrnnd
TEAGITIAAGCATATCRAATARGCGEG—GEAGAAGE TE2
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¢ Tfﬁﬁﬁﬁ (REE) &

TS B 7 £ (6) % 413

4"qb|:9211534.1|

gene,

riboscmal BHNZ gene, and internal transcriked spacer 2, complete
Seguence;
Length=€52

Score = 111€ kits (&804), Expect
Identities = £0%/81l (35%%), Faps

and 2Z£5 rikoscmal BENZ gene, partizl seguence

a.a
15811 (0%)

Strand=Flus/Flus

fuery
Skict
Query
Skjct
fuery
Skict
Query
Skjct
fuery
Skict
Query
Skjct
Query
Skict
Query
Skjct
Query
Skict
Query
Skict
Query

Sbict

[

40

&5

100

580

&05

&40

COTTECEETAG-ATGACT TGO T AR CCTCTACCARTTATTEATTCEARTETCEEEETECCE
Frr reererr reerrererrererrerrrrerrrrrrrerrerrrrrrrerr et
CCTCECEETAGARTGACTTGCTARACCTGTACCARTTATTGATTCEARTETCEEEETECCE

ICTITICIGATITECCCACGRACGRACARRR RCACCEECECAGCAGCECCRAACGEARTATRALT
trrerrerrrrereereererrererrrrrrrerr et rer e rrerr et
ICTTICTIGATITECCCACGACGRACAR A RCACCEECECAGCAGCECCAACGEARTATART

AL TEACTCTECARCCTCECACACCTTAGTTATECTECCTETEAGCTTTECATCCTTTITAR
trrereererrereerrererrererrerrrrerrrrrrrerrerrrrrrrerr et
AR TEACTETECARCCTCECAGAGCTTAGTTATECTECCTETEAGCTTTECATCCTTITAR

TR TERCTCTCEECARTGEATATCTCEECT CTIGCATCGRT CARCARCETAGCGRARE

Prrerrerrrerrrrreer ettt ettt e e et et rtrrrnl
TRRR TR CT TG EC A A TG EATATCTCGECICTIGCAT CCAT CRARCRARCETAGCERRR

TECEATACCET T T AR T TECAGAATCCCECEARCCATCERARCTTTEARCECARETTE
trrereererrereerrererrererrerrrrerrrrrrrerrerrrrrrrerr et
TECEATACET TG T EARTIGCAGAATCCCECEARCCATCERRARCTTTEARCECARETTE

CECCTCARCGCCATTCEETTGAGEECACGTATGCTTGEETCICRATECATTATETCTCCCCT

et err ettt ettt ettt ettt rtrrrrnl
CECCTCA RGO A TT ORI TCAGEECACCT AT GCTTCEETCTCATZCATTATETCTCCOCCT

CTC T T T AT AR TACATCCTEECCTCCTEEECCCTTCCTTEEECETEETTEED
trrereererrereerrererrererrerrrrerrrrrrrerrerrrrrrrerr et
CICETCEI T GEACT GEEARTACATCCTEECCTCCTGEECCCTTCCTTEEECETEETTEED

CEaRn T TCGICCTIGAT I TIGITGRATGICT T GEI G TGCEETGEATETZCCRAGETETEC

Frrerrerrrrrrrrrrereerter et rerr ettt et ettt rrrrrrnl
CERR T T I CCT IR T I T I I T GATCICTITGEIC T EOCCT CEATCTEZCCAGETETEE

ATAETT ECCACCCTTECTCEEC T TCAT TR T EECETCEEEATCCTATERACCTECOCEETTT
trrereererrereerrererrererrerrrrerrrrrrrerrerrrrrrrerr et
ATACETTECCAGCCTTECTCEECTTCAT TG TEECETCEEERATCCTATGRAGCTEOCEETTT

IGECTICTTTGAT TECERCCCCRACTCRAGECEREACTACCCECTGACGTTTARGCATRATCRR

Lrrerreerrerrrrreereerr ettt r ettt rrrrernd
IGECICTITI AT T GCEACCCCA R CTCAGECCAGRCTACCCECTGACTTTARGCATATCRR

TRLRECEERGER £15

Frrerrerinl
TRAECGEEAGER €50
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PR FEA (RPE) B

TS B 7 % (9)% ¥ 3

A

N

1}

:-l_ Iq’]:-lEE'ilil.S-‘lE"-'.il Malva verticillata isclate IMved42 internal transcrikbed spacer
1, partial =seguence; 5.83 ribosomal ENA gene, complete sequence;
and internal transcribed spacer 2, partial =egquence

Length=T1&

Jcore = 1240 bit= (€71}, Expect

o.0

Identitie= = E74/675 [39%), Gap= = 1/E75 (0%}
Ftrand=Flu=/FPlus=

Query
Skict
fuery
Skict
fuery
Sbict
Query
Sbict
Query
Skict
Query
Skict
fuery
Skict
fuery
Fbict
fuery
Sbict
Query
Sbict
Query
Skict
Query

Skiet

7

42

&g

Rl
1
=]

342

deE

402

582

&06

€42

EE6

702

GCAG-ACGACCCGOEAACGT I TAT CGAACARCCGAT CGAGEEEETGOGEAT ZCATCCTC

TR rrrrrrerrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrerrrrerrrerm
GCAGAAR RO GCEAAC T CITAT CCAACARRCCGAT CGAGEEEEFIGOGEAT ZCATCCTIC

O R O O T A OGO T OGO ERECCI I OO AT O CEI OCTOGEECEEE

Lrrrrrrrrreerrrrrrrrrrererrrrrrrrerrererrrrrrrrrrrrerrrrenn
RO O I R OO T OO ERECCICI OO ECAT COEICCTCGEECEEE

TEI GG I I CEIGCICCEEEECARRRCGRRC R RO CCCCEECECEARTOEOGICR

Lrrrrrrrrreerrrrrrrrrrererrrrrrrrerrererrrrrrrrrrrrerrrrenn
T EEEI T I T CCEEEECARRRCEAR TR RO CCCCGEECECEARTOECGTICR

AGGRATARL A T ARG AT GGG I ICFIIGICFIATGECAGCGAGEECETTACTIC

Lrrrrrrrrreerrrrrrrrrrererrrrrrrrerrererrrrrrrrrrrrerrrrenn
AGGRATALRLG AT GARL LA GT GG I I GICGIATGECAGCGAGEECGTTACTC

TOGTCGIGAARRTTARRR ACGACT T OGECARCGEATAT CTCGECICICGCATCGATGAR

Trrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrrrrrrerrrerm
IO GARRRTTARRE RCGACT T CGECARCGEAT AT CICGECICICEGCATCGATGAR

GAACTAGCGARATGCGATACT I GGG TGAAT T GCAGART CCCGTGARCCAT CGAGTICIT

Trrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrrrrrrerrrerm
GARC T AGCGARATGCEATACT TG G I GAAT T GCAGRRT COCGIGARCCAT CGAGICIT

TEARR AT T ARG T T TAGE T EAGEECACEICTGOCTGEEI GTCACEDR

Trrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrrrrrrerrrerm
TERR AT TGO A RGO CIT T AGE O CEAGEECACEFICI GO CIGEEI FTCACGCR

T OO T AR OO CGA GO T O CEEEAT AT G GEEOEEAAATT B

Lrrrrrrrrreerrrrrrrrrrererrrrrrrrerrererrrrrrrrrrrrerrrrenn
T o T AR R O ORI O OO EEEAT AT GO GO GEEOEERAATT RS

T T e T CAC G T OGO T I GG CTARAT T O GACT CCT T GECGAT GAAGCECC
Lrrrrrrrrreerrrrrrrrrrererrrrrrrrerrererrrrrrrrrrrrerrrrenn
T T e T CAC G T OGO T I GG CTARAT T O GACT CCT T GECGAT GAAGCECC

R AT T AR R I T ORI GO T I CEEAST OGO ECEOECTOETIOEAT

Trrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrrrrrrerrrerm
ORI eI EEEAR CEOCIT O TGO I O GTICEERET O EOEOECTCOEICERTC

GEEARCECIT I CGACCCITTAAGEC AT CGCGACGTCGAT T CGCAT CGOGACCCCAGETC

Trrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrrrrrrererrrrrrrrrrrerrrerm
GEER I T I CGACCCITIARGEC AT CECGACET CGAT GCI CECAT CEOGACCCCAGETC

AGGCEEEATCACCCGE €80

trrrrerrrrrenrnm
AGECEEEATCRCCCE TI16

186

341

3E35

401

545

581

€05

€41

EES

701



v %%ﬁfﬁ (R - FIp

TS A 7] % i A 45 BI(10)# T vk

101* 102 103 104 105 106 [@M101 102 103 104 105 106/ 101 102 103 104 105 106 Mark

IR LT 108 A BN T RS B B kT 1~6 1 & primer%HEL
PCRif i

_EAECC) | mE RS

S A 2min & 1

IS A 0s

- S 0s .4

L I 0s

72 5 min 1

313 Bl ~ Primer R 5L 2 4k 7L AL ¢

$%.  Primerit 55 $& 75
1 Its F AGG TGAACC TGC GGAAGGATCATT G
Its R CTTCTCCTCCGCTTATTGATATGCT
2 Ptc F
Ptc R
3 Its 5p GGAAGG AGAAGT CGTAACAAG G
Its 4p TCC TCC GCT TAT TGATAT GC
4 X12
A25-3
5 Y582
A25-1
[} Y582
A25-3

Y IERR R IH B2 ORRATHE
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