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Characteristics of the "imprint template' of the volatile

components of Houttuynia cordate Thunb.
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(Abstract] Objective To elucidate the characteristics of the "imprint template" of volatile components from 144 batches of
Houttwynia cordate Thunb. roots from different origins and harvesting time through quantitative analysis, providing an theoretical
reference and experimental evidence for the quality evaluation of Chinese medicine imprint. Methods Houtiuynia cordate Thunb.
from various regions and harvest periods across the country were collected. The volatile oil from the roots was extracted through
steam distillation. GC-MS was used to acquire their fingerprint chromatograms and establish a corresponding component database.
The "imprint template" of volatile components from each batch was quantitatively characterized to obtain parameters such as
molecular connectivity index (MCI), core index (CI), total statistical moment parameters, information entropy, and amount of information.
Results Significant differences were observed in the types, numbers, and content of chemical components among different batches.
Variations in peak area and information content among the batches were considerable (with RSD values of 68.67% and 79.72%,
respectively), and the number of peak also varied significantly (with RSD value of 22.03%). However, information entropy, total
statistical first-order moment, and core index (Xvp zeroth—order, Xvp first-order, Xvp second—order) showed minimal changes (with
RSD values of 16.17%, 13.32%, 546%, 6.38%, and 6.03%, respectively). Conclusion The growth process of raw Chinese medicines

centers around the "imprint template", which modifies specific individual components with certain content, and the types and
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content of those components vary with time and field. The overall performance exhibits patterns of "changed" and "unchanged". The

evaluation of imprint quality can offer a novel method for more comprehensive and precise quality control of Chinese medicines.

(Keywords) Houttuynia cordata Thunb.; volatile oil; fingerprint chromatogram; core index; total statistical moment; infor-

mation entropy; amount of information; imprint template
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Fig.1 10 bitches fingerprints of volatile oil in the root of Houttuynia cordata
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Fig.2 The percentage content of methyl n-nonanone of Houttuynia cordata root volatile oil in different harvest time and place
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Table 1 Molecular connectivity index of volatile oil components of Houttuynia cordata root on May 5

3% Xvp B Xvp —Br  Xvp B Xvp =B Xvp PUBY  Xvp HBY Xvp 75K Xvp -EBY
D-Limonene 6.98 4.01 3.37 2.33 1.41 0.98 0.54 0.10
gamma—Terpinen 7.15 4.04 3.39 2.11 1.22 0.81 0.52 0.10
5-Isopropyl-2—methylbicyclo[3.1.0]hexan—2-ol 7.72 4.71 5.00 3.55 2.70 1.79 091 0.12
2—Nonanone 7.15 4.26 2.87 1.63 0.98 0.57 0.31 0.15
(+)—4-Carene 7.15 4.33 4.30 3.05 221 1.31 0.61 0.10
Nonanal 6.94 4.35 2.72 1.68 1.01 0.59 0.33 0.17
cis—beta—Terpineol 7.56 4.39 4.12 2.76 1.73 1.29 0.81 0.12
Bicyclo[2.2.1]heptan—2-ol, 1,3,3—trimethyl- 7.72 4.65 5.32 4.19 3.28 2.13 1.05 0.20
1.4-Hexadiene, 5-methyl-3—(1-methylethylidene)-  6.59 3.55 2.07 1.18 0.57 0.29 0.14 0.07
alpha—Campholenal 7.55 4.20 3.94 3.13 1.71 0.82 0.36 0.09
2-Cyclohexen—1-ol 7.67 4.43 4.16 2.54 1.52 1.07 0.77 0.11
Camphene hydrate 7.72 4.68 5.08 4.55 3.09 1.88 1.18 0.32
1-Nonanol 7.10 4.52 2.84 1.76 1.07 0.63 0.36 0.19
1-2-Bornanol 7.72 4.66 5.13 4.75 3.16 1.95 1.04 0.33
(=)-Terpinen—4-ol 7.72 4.42 4.01 2.83 1.49 1.11 0.64 0.12
p—Menth—1-en—8—ol 7.72 4.38 4.18 2.64 1.61 1.07 0.70 0.14
Decanal 7.64 4.85 3.08 1.93 1.18 0.71 0.42 0.23
(1R)—(-)-Myrtenal 7.13 4.31 4.36 3.65 2.41 1.55 0.77 0.31
trans—Piperitol 7.67 4.46 3.95 2.62 1.79 1.02 0.68 0.12
1-Nonanol 7.10 4.52 2.84 1.76 1.07 0.63 0.36 0.19
Fenchyl acetate 9.59 5.53 5.90 4.42 3.72 2.63 1.25 0.38
beta—Cyclocitral 7.61 4.23 4.05 2.66 1.90 0.88 0.53 0.10
cis—Geraniol 7.72 4.06 3.05 1.53 0.85 0.36 0.28 0.07
2-Undecanone 8.57 5.26 3.57 2.13 1.33 0.82 0.49 0.28
p—Cymen—7-ol 11.68 7.06 5.87 3.57 2.04 1.19 1.02 0.44
Undecanal 8.35 5.35 3.43 2.18 1.36 0.84 0.50 0.29
alpha—Cyclogeraniol acetate 9.59 5.23 4.83 3.20 2.16 1.15 0.79 0.19
Cyclopentanemethyl— 9.38 5.31 4.45 3.36 2.40 1.24 0.73 0.30
Elixene 10.69 5.85 542 3.98 2.61 1.75 1.22 0.43
2-Carene 7.15 4.29 4.51 2.74 2.08 1.62 0.99 0.32
Terpinyl acetate 9.59 5.27 4.72 3.03 2.05 1.24 0.80 0.22
Nerol acetate 9.59 4.94 3.67 1.81 0.99 0.49 0.40 0.11
(17R)~3B-Hydroxyspiro[androst—5—ene—17, 1531 10.32 10.16 9.76 8.05 6.37 475 3.59

1"—cyclobutan]-2"—one
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gx1
% Xvp ZBr Xvp—Fr  Xvp ZBY  Xvp =B Xvp WUBT  Xvp ABY Xvp KT Xvp EBY
n—Decanoic acid 8.01 4.99 3.27 1.99 1.23 0.75 0.44 0.25
Nerol acetate 9.59 4.94 3.67 1.81 0.99 0.49 0.40 0.11
2—-Dodecanone 9.27 5.76 3.93 2.38 1.51 0.94 0.58 0.35
(=)-beta—Elemene 10.47 5.85 543 4.11 2.79 1.93 1.29 0.46
Dodecanal 9.06 5.85 3.78 243 1.54 0.96 0.59 0.36
Caryophyllene 10.47 6.34 6.19 4.57 3.32 2.28 1.52 0.88
(Z)-beta—Farnesene 10.47 5.65 4.27 2.34 1.30 0.66 0.52 0.20
Undecanoic acid 8.72 549 3.62 2.24 141 0.87 0.53 0.31
alpha—Caryophyllene 10.64 5.98 5.44 3.02 1.80 1.24 0.83 0.39
Guaia—1(5),11-diene 10.47 6.46 5.72 4.56 333 248 1.85 0.96
4-Tridecanone 9.98 6.33 4.16 2.59 1.68 0.99 0.61 0.37
Eremophilene 10.47 6.39 591 4.94 3.46 2.68 1.63 0.98
cis—4,11,11-Trimethyl-8-methylenebicyclo 10.47 6.34 6.19 4.57 3.32 2.28 1.52 0.88
(7.2.0)undeca—4—ene
Guaia—1(10),11-diene 11.40 6.79 6.40 5.35 3.86 2.76 1.88 1.04
Dodecanoic acid 9.43 5.99 3.97 249 1.59 1.00 0.62 0.37
14-Bromo-2-methyltetradec—1-en-3-ol 12.01 7.52 5.33 3.40 2.07 1.34 0.86 0.54
Docosanoic acid 18.17 11.96 7.92 5.29 3.58 2.37 1.58 1.06
Asarone 9.53 4.69 2.95 2.08 1.36 0.86 0.46 0.21
4-Tridecanone 9.98 6.33 4.16 2.59 1.68 0.99 0.61 0.37
Octadecanoic acid 15.34 9.96 6.50 4.29 2.87 1.87 1.23 0.81
2,6,10-Dodecatrien—1-ol 11.21 6.11 4.64 2.56 1.49 0.73 0.59 0.22
Pentadecanoic acid 12.90 10.17 8.95 7.02 5.40 4.39 243 1.74
Farnesyl acetate 13.08 6.99 5.26 2.84 1.64 0.86 0.70 0.26
1,6,10,14—Hexadecatetraen—3—ol 14.71 8.07 6.56 3.71 2.05 1.09 0.92 0.37
R2 14 #AEF AR EEEERZER MESTSH
Table 2 Each parameter of 144 batches of Houttuynia cordata Thunb root volatile oil from
different harvest times and different regions
L WmRY R R R “
#He 33 Xvp Xvp Xvp Xvp Xvp Xvp Xvp Xvp
(v sec) (v -sec) (v sec) B4 /min
o~k ZF =B By Il B BB
AH1 62 1.84x10® 6.37x10* 3.46 12.25 8.12 4.82 4.50 3.51 2.39 1.58 0.91 0.34
AH2 75 4.16x10’ 1.81x10* 4.36 22.00 9.68 5.98 426  2.65 1.68 1.04 0.68 0.37
AH3 47 2.76x10° 8.29x10° 3.00 17.53 9.25 5.63 4.08 2.54 1.61 1.01 0.63 0.32
AH4 64 7.05x10° 2.66x10° 3.77 15.92 8.71 5.29 422 281 1.86 1.19 0.72 0.33
AHS5 94 3.75%107 1.69x10° 4.51 19.94 9.47 5.84 4.16 2.60 1.65 1.03 0.68 0.36
AH12 90 3.24x10° 1.51x10° 4.66 16.09 9.12 546 4.67 333 2.22 1.37 0.83 0.34
GD1 56 2.41x10? 2.68x10° 3.51 16.77 8.98 5.47 3.98 2.52 1.61 1.04 0.65 0.33
GD2 47 2.45x10° 6.33x10° 2.63 17.42 9.16  5.61 4.07 2.60 1.69 1.09 0.68 0.36
GD3 69 1.32x10® 6.05x10° 247 14.32 8.43 5.08 4.60 3.55 2.46 1.65 0.98 0.42
GD4 26 3.90x10° 4.48x10° 3.39 15.11 8.67 5.29 4.59 3.36 231 1.54 0.94 0.43
GD5 55 4.96x10° 8.46x10° 2.17 14.86 8.57 5.26 4.03 2.72 1.77 1.14 0.67 0.32
GDI16 68 3.03x10° 1.09x10° 3.60 17.79 9.23 5.70 442 3.01 1.97 1.28 0.76 0.37
GX1 80 4.58x10° 2.46x10° 3.13 18.36 9.08 5.47 4.11 2.59 1.67 1.09 0.72 0.37
GX2 43 2.37x10? 9.81x10’ 3.85 17.79 9.39 5.76 4.10 2.57 1.63 1.03 0.64 0.34
GX3 50 3.07x10? 2.09x10° 4.57 15.31 8.76 5.36 441 3.07 2.04 1.33 0.80 0.36
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fits 15238 HETEBY e G RS — Xvp Xvp Xvp Xvp Xvp Xvp Xvp Xvp
(v -sec) (wv-sec) (wv-sec) B /min

EHr —B =B =B By HBY ASB EBr
GX4 50 2.75x108 6.93x10° 2.93 12.88 8.11 4.80 3.79 2.47 1.57 0.97 0.57 0.23
GX5 58 6.46x10° 9.73x10% 3.16 15.03 8.44 5.08 4.08 2.66 1.81 1.19 0.68 0.29
GX12 60 1.94x10° 1.73x10° 4.46 15.74 8.41 5.16 4.28 2.88 1.88 1.26 0.77 0.34
GZ1 48 2.69x108 8.15x10° 3.03 17.18 8.85 5.38 3.94 2.46 1.55 0.99 0.61 0.30
G72 62 2.60x10* 8.51x10° 3.06 17.65 9.19 5.62 4.32 2.83 1.82 1.20 0.74 0.36
GZ3 73 9.24x10? 2.70x10° 3.66 15.73 8.79 5.33 4.17 2.75 1.78 1.14 0.68 0.30
GZ4 63 5.16x10° 2.65x10° 3.69 14.33 8.45 5.11 4.03 2.71 1.76 1.12 0.65 0.28
GZ5 62 1.08x10° 4.45x108 3.69 14.57 8.34 4.96 3.87 245 1.54 1.00 0.61 0.25
G712 46 5.54x10® 1.45x10° 4.31 15.45 8.79 5.38 449 3.14 2.10 1.32 0.75 0.34
HN1 56 5.03x10* 1.58x10° 3.13 15.03 8.46 5.05 3.82 242 1.51 0.96 0.59 0.26
HN2 53 1.19x10° 4.50x10° 3.79 18.72 9.52 5.84 4.37 291 1.87 1.25 0.77 0.40
HN3 55 4.59%x10° 1.49x10° 3.25 16.88 9.20 5.61 4.10 2.63 1.68 1.08 0.66 0.34
HN4 53 2.84x10° 9.28x108 3.27 14.14 822  4.89 3.75 231 1.48 0.96 0.58 0.26
HNS 58 4.28x10° 1.19x10° 2.78 15.00 8.64 5.18 3.76 232 1.45 0.91 0.57 0.29
HN16 75 3.01x108 1.29x10° 4.29 16.04 8.92 5.39 4.62 3.38 2.25 1.46 0.87 0.36
JS1 68 2.31x108 6.64x10° 2.87 15.74 9.26 5.63 4.11 2.60 1.67 1.07 0.68 0.36
Js2 49 3.44x10° 1.13x10° 3.29 14.44 8.44 5.03 3.68 2.26 1.40 0.88 0.54 0.25
JS3 69 2.79x108 1.14x10° 4.08 14.37 8.00 4.77 3.83 2.60 1.67 1.07 0.64 0.27
Js4 60 5.55x10° 1.75x10° 3.15 14.30 8.36 5.01 3.84 2.47 1.56 0.99 0.60 0.28
JS5 53 2.38x108 7.15x108 3.00 16.99 8.86 5.44 4.08 2.66 1.71 1.11 0.68 0.34
JS14 50 2.41x10* 9.26x10¢ 3.84 11.53 790  4.66 4.03 2.81 1.85 1.16 0.67 0.24
JX1 54 2.47x108 7.77x108 3.14 18.76 9.79 6.01 4.32 2.70 1.74 1.09 0.71 0.38
JX2 56 1.60x10° 4.34x108 2.71 20.26 1039 6.54 4.48 2.88 1.87 1.17 0.73 0.43
JX3 84 5.27x108 1.85x10° 3.51 14.98 8.45 5.15 4.18 2.85 1.87 1.22 0.73 0.33
JX4 57 2.19x10* 6.05x10° 2.76 17.10 8.93 5.50 4.03 2.57 1.67 1.08 0.67 0.36
JX5 50 3.17x108 1.06x10° 3.34 15.28 8.61 5.25 4.14 2.81 1.83 1.18 0.70 0.33
JX10 84 2.84x108 1.20x10° 4.22 14.07 8.43 5.12 4.11 2.82 1.85 1.20 0.70 0.31
SC1 56 1.93x10° 6.79x10* 3.52 18.05 8.77 5.32 3.88 245 1.52 0.98 0.60 0.29
SC2 37 2.83x10° 7.38x108 2.61 16.92 8.94 5.42 3.94 244 1.52 0.95 0.60 0.30
SC3 53 3.25x107 1.14x10% 3.50 13.15 7.93 4.82 4.02 2.84 1.84 1.19 0.67 0.27
SC4 59 7.50x108 2.91x10° 3.87 13.85 8.53 5.07 3.85 2.41 1.48 0.95 0.58 0.26
SC5 67 6.37x10° 2.97x10° 4.67 14.45 8.60 5.11 4.07 2.61 1.65 1.05 0.63 0.26
SC17 39 2.09x107 6.43x107 3.08 17.70 9.57 5.87 4.32 2.82 1.78 1.13 0.68 0.34
YN1 49 3.66x10° 1.56x10° 3.56 13.67 8.01 4.99 4.35 3.15 2.14 1.41 0.77 0.31
YN2 33 4.37x10° 1.46x10° 3.98 11.20 796 473 4.03 2.69 1.76 1.14 0.66 0.23
YN3 54 2.40x10° 8.33x10° 3.47 16.39 8.71 5.37 4.16 2.77 1.76 1.20 0.71 0.33
YN4 57 9.91x10* 3.99x10° 4.02 12.81 8.52 5.20 4.23 2.86 1.89 1.21 0.70 0.28
YN5 67 2.75x108 9.44x108 3.43 14.41 8.35 4.95 3.82 2.47 1.57 0.97 0.58 0.25
YN22 53 6.29x107 1.44x10° 2.28 15.56 7.33 4.37 3.11 1.88 1.16 0.70 0.39 0.20
ZJ1 50 2.47x10* 7.89x108 3.19 17.69 8.88 5.40 4.15 2.72 1.76 1.14 0.70 0.34
7)2 50 2.30x10° 7.09x108 3.08 18.14 9.38 5.76 4.21 2.69 1.74 1.11 0.70 0.36
VAK) 50 1.89x10° 5.77x108 3.05 17.21 8.85 5.37 3.95 2.48 1.59 1.01 0.64 0.32
yAL 81 1.50x10® 6.03x10* 4.03 15.27 9.04 5.53 4.64 341 2.29 1.50 0.89 0.39
7)5 40 6.85x107 1.39x10* 2.03 13.27 8.10  4.95 391 2.69 1.76 1.12 0.64 0.28
ZJ13 78 3.53x10° 1.56x10° 4.43 14.41 8.51 5.32 4.64 3.33 2.18 1.39 0.84 0.37
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Table 3 The mean value and RSD of Each parameter on 144 batches of Houttuynia cordata Thunb root volatile oil
W TR AR HEE MRS =
A =5 EEILV— -
Ejins2 UEERY ( ) (n E) K’iﬁ; ) Xvp Xvp Xvp Xvp Xvp Xvp Xvp Xvp frEH
W sec v e sec Y1 HE /min . N
o —Br =K =B WE IR RSB BB
FHME 58.71 4.44x10° 1.54x10° 15.61 8.66 5.25 4.08 2.70 1.75 1.12 0.67 0.31 3.55
RSD/% 22.03 68.67 79.92 13.32 5.46 6.38 6.03 10.11 1234  13.65 13.08 15.69 16.17
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Fig4 Each parameter value and RSD value of Houttuynia cordata Thunb root volatile oil in different harvest times
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Fig.5 Each parameter value and RSD value of Houttuynia cordata Thunb root volatile oil in different origin
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