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Fingerprints and Heavy Metal Contents of Dendrobium
of ficinale Produced from 12 Areas
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Abstract; With different origins of Dendrobium of ficinale fresh stem produced from 12 different areas seg-
ments as material, we performed gradient elution,with Ultimate XB C;s(4. 6 mm X250 mm,5 pm) acetoni-
trile-0. 1% phosphoric acid solution as mobile phase gradient elution, velocity of 1.0 mL ¢ min ', detection
wavelength of 270 nm, column temperature 30 ‘C. Through Chinese medicine chromatographic fingerprint
similarity evaluation system (national pharmacopoeia committee) similarity analysis and establish the 12
different areas fingerprint,at the same time by microwave digestion processing materials,using ICP-AES a-
tomic absorption spectrometry determination of different origin of cadmium, copper,lead and mercury con-
tents,so as to compare the different origin of quality,to provide theoretical basis for establishing quality
standard. The results show: (1) A total of 23 different producing area features was established. The similar-
ity of different origin of D. of ficinale was 0. 918 —0. 987, which shows differences,but there was no differ-

ence in the chemical composition and chemical contents; (2) Through clustering analysis, D. o f ficinale of
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12 different regions can be divided into four categories: Anhui Huoshan,Jiangsu Nanjing, Yunnan Shiping,

Yunnan Yuxi, Yunnan Simao, as a category, Yunnan Wenshan, Zhejiang Xianju as a category, Yunnan

Honghe,Guangxi Tian’ e, Dabie Mountain in Anhui and Fujian Ninghua as a class, Zhejiang Tiantai for a

class; (3)Including the copper contents from Yuxi of Yunnan,cadmium contents from Fujian Ninghua, Jian-

gsu Nanjing.exceed 26. 25%,27. 33% and 122. 30% , respectively. Other orgin of copper, cadmium, lead,

mercury levels in countries. Our aim is to provide theoretical basis for D. of ficinale medicinal materials

quality control.

Key words: Dendrobium o f ficinale Kimura et Migo;different producing areas;fingerprints; microwave di-

gestion; heavy metals content
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Table 1  Origin of different D. of ficinale
45 7 S U FEIE SR AR
Code Country of origin Main morphological characteristics Growth characteristics
e g 20 g . I o AGBEMRE A AR L WA 0 R L B BR Not
Sl ES ol ERE B RE, LT EMAE Stems purple, internodes easy lodging,leaves turn yell);w in the second year from the

Dabie Mountain, Anhui

green, thick stems close up and down

2 LRI LG RS, BT ML Variegated dark green,
Huoshan, Anhui stem internodes green,thick stems close up and down
$3 P FARD) WG e, R A, BN M ARE A4/ Stems green,
b Honghe, Yunnan internode black,up and down the stem diameter,tiny at base
B T LT T T TP T P
S4 Yxi Y ;1n'n Stems green, internodes green, stem thickness, base small,
Xt Tunna stem thick short
SR Zahf, W6, T ZHAGE. AN ZAF K
S5 é‘ ‘0"“Y Stems green, internodes green, stem 1h1ckness. ba\e small,
1mao, tunnan slender stem
ZH WG E TR, BN AT, KA/ Stems pale
S6 Wenshan. Yunne green,internodes green,up and down the stem diameter, tiny
enshan, Yunnan At base
SR 2o, gk, LR ZERMGE 24D Stems red, stem
S7 Shi Ain Yunnan internodes green, up and down the stem diameter, tiny at
Shiping, Yunna base
R ZWREE WG E, LR MM AN Z K
S8 lfliin E— Fufian Stems pale purple, internodes green, up and down the stem
ghua, Fuya diameter, base small,slender stem
9 YL 00, RS, LT ML A 55K Stems green, in-
Nanjing, Jiangsu ternodes green,up and down the stem diameter, stem bounty
WL E G IR, B, B R ML B AN Stems red-
S10 Tiantai E'thejiang dish,internode black,up and down the stem diameter, tiny at
’ base
S11 WAl E EMAp LR A, N ZM AR Stems black. internode.,
Xianju, Zhejiang black thick stems close up and down
RGN NS 1L S i B S VY
S12 PR MU R4 K Stems black, stem internode sheath leaf phi-

Tian’e,Guangxi

mosis, up and down the stem diameter, base small, stem
stout, internodes long and thin

base,some leaves falling,strong resistance

SER, 8 R M R T R T B Easy
lodging,leaves turn yellow in the second year from the base,
some leaves falling, strong resistance

Ao B AR, i 2T T Bt S Not easy
lodging,leaves turn yellow in the second year from the base,
all leaves falling, resistance is weak

A G ER B AR SR TR B W 0 R B PR BR Not
easy lodging,leaves turn yellow in the second year from the
base,some leaves falling, resistance is strong

DR AR AR L 2 T B S Easy lodg-
ing,leaves turn yellow in the second year,all leaves falling,
resistance is weak

Sy AR B AR L, AR i R BT R Easy
lodging. leaves turn yellow in the second year from the base,
some leaves falling, strong resistance

SER, 8 AR M L I R T B Easy
lodging,leaves turn yellow in the second year from the base,
some leaves falling, strong resistance

L1 LN s o ) ol P L o S O W
Easy lodging, leaves turn yellow in the second year from the
base,some leaves falling, resistance is weak

SEVR, 5 AR M L I R T B Easy
lodging,leaves turn yellow in the second year from the base,
some leaves falling, strong resistance

Gyt o ARSI F AR A R A R T UM Easy
lodging,leaves turn yellow in the second year from the base,
some leaves falling, resistance is weak

ARG B 5 AR JEF 8 2 3 4 iEE L MR R Not
easy lodging,leaves turn yellow in the second year from the
base, some leaves falling, resistance is strong

SR AR M T AR AR 0 R LSS Easy lodg-
ing, leaves turn yellow in the second year, some leaves fall-
ing, resistance is weak
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Table 3 Results of HPLC characteristic spectrum of D. of ficinale
I HH 5 i) A% T R Relative peak area
Peak  Relative retention time g 2 S3 St S5 S6 S7 S8 59 s10 st S12
1 0. 095 0.079 0,748 0.198 0.238 0.348 0.432 0.806 0.675 0.356 0.568 0,745 0.976
2 0.172 0.213 0.503 0.298 0.654 0.832 0. 345 0.712 0.660 0.634 0.436 0.389 0.459
3 0.196 334 0.619 0.373 0. 886 0.959 0.786 0. 846 .559 0.813 . 604 0.465 L 422
4 0. 845 0.736 0.629 0.854 0.730 0.621 0.867 0.754 0.629 0.662 0.545 0.767 0.765
5 0. 296 0.149 0.335 0.168 1.330 0.619 0.933 0.682 0.174 0.320 0.256 0.567 0.543
6 0.521 0.503 0.567 0.538 0. 826 0.598 0.534 0.703 0.426 0.712 0.459 0. 545 0. 440
7 0.362 0.676 0.324 0.433 0.459 0.789 0.309 0. 862 0. 345 0.298 0.245 0.309 0.233
8 0,448 0. 850 0.623 0.442 0.543 0.552 0.339 0.925 0.536 0.510 0.592 0.234 0.454
9 0.489 0.024 0.032 0.024 0. 545 0.873 0.036 0.721 0.372 0.620 0.839 0. 546 0.654
10 0.525 0.784 0.322 0.795 1.098 0.710 0.908 0.460 0.604 0.528 0. 802 0.235 0.439
11 1.000 1. 000 1.000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1. 000 1.000
12 0.620 0.163 0.249 0.168 0.603 0.370 0.368 0.163 0.332 0.207 0.609 0.233 0.343
13 0. 648 0. 365 0.388 0.320 0.503 0.209 0.687 0.187 0.185 0.172 0.558 0. 345 0.256
14 0.724 0.285 0.177 0.271 0.222 0.142 0. 364 0.144 0.153 0.159 0.240 0.453 0.412
15 0.789 0.350 0.538 0. 360 0. 876 0.376 0.310 0.273 0. 306 0.217 0.639 0.564 0. 356
16 0.828 0.076 0.062 0.216 0.348 0.496 0.223 0.228 0.367 0. 305 0.626 0.323 0.465
17 0.876 0.574 0.469 0.602 0.389 0.567 0.256 0.323 0.613 0.897 0.398 0.476 0.532
18 0. 890 0.235 0.987 0.322 0.176 0.098 0.342 0.234 0. 833 0.567 0.456 0.343 0.320
19 0.532 0.078 0,453 0.654 0.690 0.328 0.443 0.217 0.323 0.996 0.770 0.433 0.253
20 0.956 0.098 0.576 0.655 0.765 0. 455 0. 349 0.324 0.564 0.925 0.103 0.123 0.225
21 1. 060 0.182 0.415 0.413 0.713 0.434 0. 800 0.478 0.463 0.526 0.550 0.213 0.121
22 1.128 0.161 0.478 0.235 0.465 0.333 0.109 0.165 0.343 0.025 0.309 0.332 0.098
23 1.156 0.270 0.363 0.223 0.434 0.211 0.216 0. 100 0.261 0.154 0.245 0.234 0.154
T :SI~S12 Fm Bk A b= i 5 T [ .
Note:S1—S12 repesent the codes of origin of different Dendrobium of ficinale. The same as below.
x4 FEAFHEEAHIELEEECE
Table 4  Similarity in fingerprints of D. of ficinale produced from different areas
7= 4 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
AL Similarity 0.918 0. 950 0.955 0.975 0.987 0.935 0.982 0. 959 0.984 0. 944 0.951 0.939
7N 5 12 FhAS [] 7 8k K A e 22 B & A Ak 2 1o U1 % Distance
N . 0 5 10 15 20 25
k- EHERERBRRK. LD AL RA B ——
(ST0) Bk B2 A fish 9 20 1] 3% 36 A7 W T B O iy ok _ 3]
f— v S pe (5]
34 851, mEI3CIL(S6) IR Z 35 23 110, i BRI th wg ‘5‘]
o s
(SDHAK N 7 398. 2; BRI Hr 458 (B 3) K 12 Fif E 67—
= e
ASTR] 7= WLk Bz A ik o SR DU R 2 i e 08 1L TR £ 1;_
N N — wn n
MO aEAaR ZHER . ZMEAF N K. B/ ]
LT VA J — 2, 2 B LT L P R ek L A R 10
W AR T — 2 LRGN —2K, ,
= &3 [ 7= s gk B 1 ik 2R 25 4y B 1
2.2 ExREE Fig. 3 Clustering analysis of D. of ficinale
8 A A T B X 12 Fh O TR] 7 Ak K A fifE 5 AP produced from different areas
N SN § N B A b 4 4 - N e
T B AT I A0 T AT 8 PR & LR 26. 2506 AL 1£CS8) ML A7

AT 2 AR B ifil 5 IJ HE SR ATl bR o ) BR 4
B T 4 R R N <C20. 0 mg/ kg, H<C20. 0 mg/kg,
FE<<5. 0 mg/kg. 4 <<0. 3 mg/kg, KR<0. 2 mg/kg
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Table 5 Common peak areas of fingerprints of D. of ficinale from different areas
A W45
Common peak S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12
number

1 70.298 689.13 182. 48 1021.6 1186.9 2165.1 741. 64 620.98 1004.9 1879.4 920. 11 200. 89
2 180. 71 441.03 261.58 1221.8 729.07 1067.9 623.59 577.80 556. 03 1616.6 876.62 345.78
3 156. 50 2 905.7 1755.6 4167.3  4504.6 5236.3 3970.9 2622.0 3 816.9 1051.8 4695.3 678.90
4 444,02 1395.4 822. 89 1710.8 21.9 4599.9 1801.7 744,28 1 830.3 710. 10 3253.9 89.768
5 347.93 785.69 397. 04 773.13 1448.9 2184.8 1596.6 408. 06 751. 34 4 070. 2 2 340.9 134.98
6 287.73 930.73 307.79 172. 39 641. 32 1255.7 402.01 243.63 407.62 787.07 571. 84 320. 89
7 95.990 769. 06 576.43 484.93 151. 54 178.03 122.56 230. 40 147. 34 152. 90 142.05 298. 65
8 219.13 160. 75 113.72 140. 16 142. 43 87.497 238.65 138.48 131.73 1974.5 258.06 330.23
9 56. 356 73. 444 56. 647 1282.4 2 054.4 85.507 1697.1 875.32 1460.1 720.13 2 352.2 1232.0
10 70,455 1731.5 714.01 943.73 637.38 1721.2 413. 38 541. 89 474,25 804. 20 897.70 187. 89
11 398.93 483.09 386.92 283.18 295.59 709. 99 356.92 238.83 324.56 709. 66 493. 60 456,23
12 190. 50 290. 83 195. 65 701. 45 431.90 428.24 189. 59 374.99 241,41 420.92 1164. 4 784.09
13 275. 54 293.18 241.92 379.94 158. 26 518.99 141.63 138.96 130. 56 181.02 754. 82 178.93
14 215.25 133.70 204,78 167.63 106. 66 274.63 108. 38 115. 06 115. 96 217.63 340. 30 231.45
15 119. 10 183. 14 122. 64 549. 34 374.68 105. 82 93.045 104. 28 73.980 537.56 96.535 765.48
16 65. 327 52,609 185.52 298. 84 426. 55 191. 24 195. 96 315.75 262. 88 563. 44 85,927 654. 35
17 304,74 249.09 320.02 769.45 346. 87 576. 54 624.38 325.45 547. 30 444,15 531.18 376.50
18 400. 18 350.71 128. 56 876.09 78.075 342.70 617.29 892.52 296. 14 222.04 355. 26 278.94
19 555.25 667. 31 654, 82 198. 85 435. 82 306. 45 466. 35 543.23 286.97 196. 74 288.06 197. 43
20 271.15 520.17 445, 34 168. 10 577.33 180. 59 377.20 244. 87 153.07 196. 74 162. 37 75.987
21 174.75 161. 54 178. 54 141. 36 86.105 158.76 94. 859 91. 826 104. 23 109. 03 198. 30 675.94
22 240. 96 363.39 109. 78 103. 69 370.97 602. 32 286.11 442. 38 570.13 363. 28 250.62 765.09
23 205. 62 318.11 398.79 705.51 115. 89 131.70 218.98 279.93 427.37 477.23 105. 41 478. 85

S I B i AR -

Common peak area 7398.2 13 949 8 635.0 17 856 17 322 23 110 15 378 11 110 14 114 34 851 21908 9739.3
6 RMARFHHIRAMIMESREIEGN=3) B AR AR a6 X €8 3 4% 1 Bt T TR
Table 6 Heavy metals contents of D. of ficinale ) I 25 7 AT T B e o, e YR O 2 0 B AT R e A5 1

produced from different areas/(mg * kg™ ')

45 Code i Cu i Cd K Hg it Pb
S1 4.119 0.056 0.023 0.198
S2 12.510 0.060 0.109 0.557
S3 5.526 0.005 0.034 0.258
S4 25.250 0.070 0.012 1.086
S5 8. 407 0.076 0.052 0.384
S6 7.549 0.042 0.012 0. 340
S7 4.149 0.040 0.033 0. 206
S8 10. 500 0.382 0.167 0.500
S9 15. 340 0.667 0.029 0.651
S10 3.019 0.257 0.042 0.164
S11 3.834 0.136 0.067 . 187
S12 3.230 0.126 0.059 0.151
ST 3
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