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Study on general object “imprinted template” for in vitro metabolism of volatile
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Abstract: Objective To study general object “imprinted template” of volatile oil metabolites of Houttuynia cordata based on in
vitro metabolic model. Methods Houttuyniae Injection was incubated in rat liver microparticle (RLM). The samples were collected
at different time points for GC-MS determination. The molecular connectivity index (MCI) of all metabolites was calculated. The
common and non-common components of metabolites were selected, and the structural characteristics were summarized. The
similarity was calculated by angle cosine method, and all metabolic components were classified. Results A total of 62 metabolites
of volatile oil from H. cordata were obtained, including six components: tetradecane, n-decanoic acid, hexanoic acid, 2,6,10,14-
tetramethylhexadecane, D,L-isobornyl acetate, and 1-hexanol. Except D,L-isobornyl acetate, MCI have high similarity with the total
metabolites (0.914—0.964). The non-common components were classified into six component groups, and the average MCI was
highly similar to the total metabolite MCI (0.939—0.999). However, the average MCI similarity between each component group was
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significantly different. Conclusion Under the theoretical guidance of supramolecular “imprinting template”, the metabolites of
volatile oil of H. cordata were classified. The molecular connectivity index and angle cosine method were used to characterize the

general guest “imprinted template” of volatile oil metabolism of H. cordata.

Key words: volatile oil of Houttuyniae Herba; metabolite; supramolecular; imprinted template; MCI; GC-MS; in vitro metabolism;

general object; Houttuyniae Injection
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Table 1 Peak area and frequency of volatile oil metabolites of Houttuynia cordata in each group
‘ VTR -y
AWy % s % 9 % % s s sz s s 55 s O
1 408 0 0 0 110409 0 0 0 0 205874 0 0 0 0 0 0 0 2
2 4442 190943 82507 438373 1048818 546398 296325 750568 0 178555 251608 461648 202090 162363 310799 191703 162253 15
3 4842 0 0 39965 133474 0 205558 46314 0 0 173139 0 247726 194637 256397 150697 115319 10
4 522 56350 0 122044 140556 0 386876 130181 0 0 0 12082 0 0 0 0 0 6
5 5642 0 0 0 319473 390514 94632 0 759894 401667 0 0 123203 289515 0 35083 0 8
6 6.042 0 0 0 23371738 0 0 95046 3749445 2091963 0 0 01818691 0 0 05
7 6442 81080 3925 138002 1737539 619063 126528 126933 0 0 55082 125237 119430 0 87348 100432 50485 13
8 6842 0 0 0 291619 0 0 02550002 1870836 0 0 01270083 0 0 0 4
9 1202 0 0 330902 0 0 0 0 0 0 0 326214 0 0 0 0 0 2
10 7642 93715 0 494812 207004 127965 414950 1822563 0 0 512485 373356 610145 0 482178 160832 449773 12
118042 157499 0 1360793 521726 760116 499925 7245425 504256 375760 946756 1303687 864434 281503 1199715 433071 688363 15
12 8842 41425 0 0 1104438 0 4063399 13714216 0 0 0 010392261 555168 1969992 370676 676698 9
13 9242 0 0 0 16423 0 69482 0 0 0 0 0 41149 0 0 0 03
14 9642 83762 39037 136520 295046 0 105726 0 0 0 4332 0 0 2128% 0 0 07
15 10042 224866 157536 1304480 918738 696851 205991 511027 0 0 542401 1164908 106824 0 74283 500811 230239 13
16 10.442 0 0 846930 64788 0 160414 151495 0 0 43385 213399 1127418 162672 373965 34802 35691 11
17 11242 161026 66719 0 0 0 0 0 512163 0 0 0 0 0 35023 0 0 4
18 11642 98894 0 0 1886925 0 15157 67715 0 0 497747 150669 0 905617 131211 0 39009 9
19 12042 85341 0 0 748% 0 40504 82071 0 0 0 0 96343 0 0 65846 66191 7
20 12442 34790 0 0 20702 0 0 417%2 0 0 0 0 676783 0 109454 0 05
21 12842 0 0 0 35754 0 0 0 0 0 0 0 0 0 0 0 01
22 13242 60100 0 0 67416 0 0 0 0 0 0 0 0 0 0 42850 0 3
23 13642 1850287 725891 1791209 996635 385352 929093 716018 0 01545776 1508041 105227 0 562849 151029 249023 13
24 14842 137623 55908 158078 789182 0 286254 397407 0 224914 103240 0 120006 0 0 0 45519 10
25 15642 154991 75712 119333 251287 0 0 30097 0 0 0 0 0 0 0 0 05
26 16042 154623 0 133458 906531 0 250387 331948 0 0 123981 0 109103 0 115200 0 46313 9
21 16442 0 46884 0 1096027 0 279108 226140 530001 0 119287 150952 157910 0 139169 0 49977 10
28 23642 0 0 155785 423101 0 45053 152831 0 0 242645 491171 0 0 59312 0 07
29 24442 727765 365568 1325917 1140337 0 7125371 425310 0 265414 252877 659531 912068 0 934100 273440 164834 13
30 24842 284785 145030 339559 1215650 273063 691911 440269 299777 0 555573 765151 585586 429313 1106118 333078 114886 15
31 25242 04374421 0 410562 0 160605 201492 0 0 0 0 505572 0 133601 0 31839 7
32 25642 13310934 739967 18565127 520048 7423618 12346198 9330912 1893342 2581057 5567972 5270122 0 0 192422 1825149 2363500 14
33 26042 291568 124545 1057063 19949594 1404323 3862517 25155% 0 1088820 2073542 5500701 7372767 4750097 9296 845 0 013
34 26442 257603 83481 1180721 1450229 0 139837 93963 0 0 0 844023 4834600 2544519 4234866 1811151 1090157 12
35 26842 51950 49745 129767 4428204 1093113 322307 0 655883 0 0 428752 3092% 0 70654 191491 01
36 27.242 434654 217520 1100042 10260 601 0 327685 0 399642 0 0 0 226531 0 281479 50723 09
37 27642 868730 6041852 1502528 4164026 0 287375 125667 1101990 718504 335362 995072 467749 230075 635689 0 44314 14
38 28042 0 0 065473915 893125 25507514 86 734 537 0 13783002 1349827 10580315 78956932 1872299 3483440 1294779 3528993 11
39 28442 169166 0 791368 20059613 0 0 0 369821 0 0 0 0 377559 179642 0 0 6
40 28842 248040 0 487371 22087159 0 232584 13229 0 0 100327 0 1062084 162209 216251 51029 10
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4129242 147056 0 269381 15143253 0 619012 0 0 0 0 0 0 304476 0 171081 0 6
42 20642 823180 257410 2631450 31385948 0 0 0 969690 0 71038 189771 712808 197203 85086 0 010
43 31242 6782126 3050538 4566613 76209750 706015 4088110 0 15355377 724212 2781742 3609340 4231878 1823988 3222743 1237997 1323433 15
44 31642 522864 0 8177311 0 625728 0 4367746 30790634 2325935 5358910 4219421 0 2454452 4410633 2278257 3192034 12
45 32042 7124617 1637406 3024 537 03292517 13868022 12738634 27 412565 0 488374 5286437 0 3321838 4327424 47047 45298 13
46 32842 2128340 431312 5583758 202312703 4205051 9691520 0 43086534 1487725 355656 1021726 12585681 4364433 7851830 2796034 1466327 15
4733242 125791 70040 3118862 01238554 2764343 1266078 46507143 12177684 896167 3898292 0 03202649 656344 531384 13
48 33642 298647 106909 807090 0 0 1910733 630239 41174836 16835093 431678 1892111 2364271 1908992 0 0 192932 12
49 34042 304651 61131 852348 0 0 0 600008 55418935 23411865 0 0 2313750 1279330 2112507 400282 60571 11
50 34842 366898 57495 1130887 0 0 0 0104253612 43907504 0 0 93252 0 0 0 M%7 7
51 35,642 1326123 100947 4608826 0 0 268158 1068848 83013068 42500233 654889 2334305 618772 18718216 556044 200098 0 13
52 36.042 5150505 795102 18030 606 0 0 1427066 433345 56652998 84425233 250151 817206 1813498 41899029 1192129 0 012
53 36442 987566 239767 5237699 01929231 6797267 3303876 124623442 87084394 2682978 10504098 727819 31524892 978514 1334949 603473 15
54 36842 3640215 143635 0893 962 610 7145666 0 1159078 56845498 58655234 642195 3470868 6094001 121897644 5720950 770615 216404 14
55 37642 1050463 342829 3920015 0 0 823245 379119 165268624 98446604 86759 0 2860983 4077035 3374786 38933 012
56 38.042 2060478 364733 5775607 0 0 1461486 1362774 136577372 128137289 536143 3533786 1056305 01588977 221089 154570 13
57 40842 1465773 535886 8732611 0 0 1393033 1574455 0 01432976 5410457 0 0 0 13529 677329 9
58 41242 0 7243 0 453116 604960 3721512 1069264 0 01283215 7734506 2007088 0 3585688 0 865634 10
50 41642 3248158 48132 18068 284 0 0 0 0 0 0 0 1965916 1483664 764914 2667221 497243 1336963 9
60 42042 716160 123894 3324351 0 636892 2764575 1668437 0 04017420 10793550 272416 700056 2577210 353176 3310469 13
61 44.442 256589 0 2821955 0 0 1509880 154552 0 0 0 902613 3534564 0 711032 145810 137757 9
62 44842 0 0 0 0 0 524875 0 0 0 0 100577 0 0 286959 0 03

*2 HARSWIFREERS MC
Table 2 Molecular formulas and partial MCI of common components

TR o tr/min TR Fhr —Fr =B HBUE

1 +PU%ke (tetradecane) 32.842 Ci4H3o 10.485 6.914 4.536 0.924

2 fEdE (2,6,10,14-tetramethylhexadecane ) 36.442 CooHa2 15380 9452  7.910 0.964

3 IE%W (n-decanoic acid) 31.242 Ci10H2002 8.012 4988  3.265 0.930

4 ¢ (hexanoic acid) 8.042 CsH1202 5184 2983 1.851 0.925

5 LIRS EilE (D,L-isobornyl acetate ) 24.842 Ciz2H2002 10515  5.902  6.405 0.786

6 IECEE (1-hexanol) 4.442 CeH140 4,983 3.023 1.784 0.914
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R AR e SR B s e B2 M

WU 1S e, R, A 1A K
Irite LR 6 I RER BN 7, 4Lt iR
LR AU P 2 A < EVEARAR 7, RE PR B I 8] Vi
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*x3 MOBENREREREY MCI
Table 3 Retention time and average MCI of component
groups

Koy WP, EHRANEESEM s BT 4 ARSI
&, SRRy e 5 LA ke vk
R, BEGHRE. MR B R 6 LU NAR

G HE tr/min | —. £, FENER. ERRE,
WATEE L 3.842~7.042 6.071 3.328 2.454 34 @ETEELHMKEEAEE “ENEER” AR
MRE2  7042~13042 6954 4158  3.133 ¥ 6 MRS BEN « EEDRR” AT AR LR
JBorHE3  13.042~29.042  9.165 5587  4.466 ELEL, Wk 4 foR, AN S S s R AE LR
MOYEE4 2004231442 9770 6202 4291 gy (0.939~0999), HULFTLURIL, EAAHAIE
By RES  31.442~35.042 10742 6.847 5191 B4 (BB S84k “Eiik” 1
MUbRE 6 35442~45042 11584 7360 5510 UK (0.786), (HIHFLEM R HE 3 AR
x4 GRETEL MRS E MCIEIE
Table 4 MCI similarity of metabolic components of volatile oil from H. cordata
P p— — MR —
B L B HE 2 B4 HE 3 B 4 5 B4 Hf 6 585 %
B 1 1.000 0.946 0.975 0.832 0.977 0.867 0.969
B HE 2 0.946 1.000 0.990 0.958 0.975 0.974 0.995
B HE 3 0.975 0.990 1.000 0.927 0.989 0.951 0.999
B 4 0.832 0.958 0.927 1.000 0.890 0.997 0.939
B 5 0.977 0.975 0.989 0.890 1.000 0.922 0.988
B HE 6 0.867 0.974 0.951 0.997 0.922 1.000 0.961

HEHm ) (0.999), BI&ANmo T Ae AR B 1A
AU F=I “ ENIEREAR 7o & B B 2 8] R AH UL BE
Y FEI7E 0.832~0.990, HH - HE 1 SRR 4 11
FEALRE f & (0.832), #iPHIX 2 MAHE AL Ao
B35 2 A R (0.990), BEHHIX 2 MRy
W RE® . TR, BRI =)
CENEREAR 7 2 18] A LI R A EASI Y, EAT
SR 4 R T e U A e il AR U AR ) “ BN IE
AR 7
4 Tig

AT T A “EER . | FEEA
A, CAAIRRLIE RO AR IMRIR =Y R4, 5T
TR TSR RO By e
B Bk FIEEER B HRR, RHIAR
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B ABUE T REAE AR MR T R I AR AMR I R
ORISR B
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PRI 72 6 4, 23 DUk AR
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TeRRERAN, HA Ry MCI 5 A =4 B A DL R
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