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Abstract: Objective To provide scientific basis for the advanced application and popularization of agarwood produced by
Whole-tree agarwood-inducing technique (Agar-Wit), the compositional differences between agarwood induced by Agar-Wit and
natural agarwood were analyzed and compared in the study. Methods The ethanol extracts and volatile components of samples
were analyzed by ultra-performance liquid chromatography tandem quadrupole time-of-flight mass spectrometry
(UPLC-Q/TOF-MS) and gas chromatography-mass spectrometry (GC-MS) combined with non-targeted metabolomics and
fingerprint in this study. Results The common components of agarwood induced by Agar-Wit were consistent with natural

agarwood. The similarity coefficients among Agar-Wit agarwood were higher than that in natural agarwood. In addition, the content
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of three low-molecular-weight aromatic compounds, four kinds of sesquiterpenes and eight 2-(2-phenylethyl)chromones were richer

in agarwood induced by Agar-Wit. Conclusion The main chemical composition of agarwood induced by Agar-Wit, which is more

stable, is proved to be in accordance with wild agarwood.

Key words: agarwood; whole-tree agarwood-inducing technique (Agar-Wit); wild agarwood; non-targeted metabolomics; fingerprint
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Table2 Overview of common compounds and potential markers from agarwood induced by Agar-Wit and natural agarwood

analyzed in UPLC-Q/TOF-MS total ion chromatograms common models fingerprint
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1" 506 3402590 KEE

2" 537 319.1182 0 301.1080,283.096 8,255.1020 4XOH Ci7Hi1s0s THPEC  2-(2-phenylethyl)-5,6,7,8-tetrahydroxy-
5,6,7,8-tetrahydrochromone (isomer)

3555 4077908 KEE

4 604 3191180 —0.6 301.1089,283.0968,255.1054 4XOH Ci7Hi1s0s THPEC  2-(2-phenylethyl)-5,6,7,8-tetrahydroxy-
5,6,7,8-tetrahydrochromone (isomer)

55 630 319.1180 0.6 301.1084,283.096 5,255.1019 4XOH Ci7Hi1s0s THPEC 2-(2-phenylethyl)-5,6,7,8-tetrahydroxy-

5,6,7,8-tetrahydrochromone (isomer)
6" 858 329.1023 0.6 301.1078,301.1078,137.0598 2X-O-  OH; OCH3; CisHis0s DEPEC oxidoagarochromone C (isomer)
7 1181 3311172 -3.0 313.1073,285.1120,121.0649 2XOH; OCH3 CisHisOs EPEC  2-[2-(4-methoxyphenyl)ethyl]-6,7-epoxy-

-0- 5,8-dihydroxy-5,6,7,8-tetrahydrochromone
(isomer)
8 1204 3011090 4.6 283.0978,255.1038,227.1091 2XOH; Ci7Hi60s EPEC  2-(2-phenylethyl)-6,7-epoxy-5,8-dihydroxy-
-0- 5,6,7,8-tetrahydrochromone (isomer)
9" 1433 3131076 0 283.1125,257.1201,121.0685 2X-O-  OCH; CisHis0s DEPEC  oxidoagarochromone B (isomer) L1
10" 14.69 283.0971 0.3 255.1020,227.107 1,192.0420 2X-O- Ci7H140s DEPEC  oxidoagarochromone A (isomer) L2
11" 1747 297.1138 3.7 137.0600 OH; OCH; CisHi60s FTPEC  2-[2-(2-hydroxy-4"-methoxyphenyl)ethyl]
chromone (isomer)
12° 1747 3271232 0 191.0710,137.0599 OCH3 OH; OCH; Ci9HisOs FTPEC  6-methoxy-2-[2-(3'-hydroxy-4-methoxyphenyl)
ethyl]chromone (isomer)
13° 1772 3271234 0.6 191.0706, 137.060 2 OCH; OH; OCH; CisH1s05  FTPEC  6-methoxy-2-[2-(3"-hydroxy-4"-methoxyphenyl)
ethyl]chromone (isomer)
14° 1808 297.1138 3.7 137.0600 OH; OCH; CisHi604 FTPEC  2-[2-(2"-hydroxy-4'-methoxyphenyl)
ethyl]chromone (isomer)
15" 19.06 297.1127 0 137.0606 OH; OCH; CisHis04  FTPEC  2-[2-(2"-hydroxy-4"-methoxyphenyl)
ethyl]chromone (isomer)
16" 19.71 267.1027 22 137.0239,176.0474 OH Ci7H140;  FTPEC  2-[2-(4-methoxyphenyl)ethyl]chromone (isomer) L3
177 2094 341.139 1 0.6 121.069 1 2XOCH; OCH;  CxHxOs FTPEC 6,7-dimethoxy-2-[2-(4-methoxyphenyl) L4
ethyl]chromone (isomer)
18" 21.61 311.128 5 0.6 121.067 8 OCH3 OCH;  CwHisOs FTPEC 6-methoxy-2-[2-(4"-methoxyphenyl) L5
ethyl]chromone (isomer)
19" 24.16 251.107 6 1.6 173.0601,121.029 3 Ci7HuuO2 FTPEC  2-(2-phenylethyl)chromone L6
200 24473111281 0.6 121.0650 OCHs OCH;  CwHisOs FTPEC  6-methoxy-2-[2-(4"-methoxyphenyl) L7
ethyl]chromone (isomer)
217 24.88 281.1179 0.3 121.0692 OCH;  CisHigOs FTPEC  2-{2-(4-methoxyphenyl)ethyljchromone (isomer) L8
22" 2514 2331545 AEE
23" 2540 255.1546 KEE L9
24" 26555491911  —03 531.183 4, 458.136 8, 440.126 0; CauHxs07 PEC
283.097 5 dimers
25 926 301.1076 0 283.0974,255.102 5 2XOH,; CisHi60s DEPEC  2-(2-phenylethyl)-6,7-epoxy-5,8-dihydroxy-
-0- 5,6,7,8-tetrahydrochromone (isomer)

26 1093 367.0945  -0.8 349.0842,331.1182,313.1076 3XOH;Cl OCH;  CisHxnClOs THPEC 8-chloro-5,6,7-trihydroxy-5,6,7,8-tetrahydro-
2-[2-(4-methoxyphenyl)ethyl]chromone

(isomer)
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28 11243370841  -0.6 319.0737,301.062 6, 283.0967 3XOH; Cl CiHisClOs THPEC = 8-chloro-5,6,7-trihydroxy-5,6,7,8-tetrahydro-
2-(2-phenylethyl)chromone (isomer)

29 12423131077 0.3 285.1128 OCH;  CisHiOs DEPEC  oxidoagarochromone B (isomer)

30 1675 267.1025 1.5 189.073 3, 176.047 5 OH Ci7HieOs  FTPEC  2-[2-hydroxy-2-(2-phenylethyl)]chromone
(isomer)

31 1605 267.1021 0 173.0562,161.059 9 OH Ci7H140; FTPEC  2-[2-(3"-hydroxyphenyl)ethyl]chromone
(isomer)

32 1669 297.1130 1.0 137.060 5 OH; CisHisOs FTPEC = 2-[2-(2™-hydroxy-4"-methoxyphenyl)ethyl]

OCH; chromone (isomer)

33 17.11297.1129 0.7 137.0596 OH; OCH; C1sHi60s  FTPEC  2-[2-(2"-hydroxy-4'-methoxyphenyl)ethyl]
chromone (isomer)

34 1834 327.1257 7.6 137.0593 OCHs OH; OCHs Ci9His05s  FTPEC ~ 6-methoxy-2-[2-(3"-hydroxy-4"-methoxyphenyl)
ethyl]chromone (isomer)

35 2357 281.1174  -14 151.0393 OCH; CisHi603  FTPEC  6-methoxy-2-(2-phenylethyl)chromone
(isomer)

36 2588297.1129 0.7 206.0575,191.034 5,167.0346  OH; OCH; CisHis0s FTPEC  6-hydroxy-7-methoxy-2-(2-phenylethyl)

chromone (isomer)
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FTPEC-flindersia type 2-(2-phenylethyl)chromones PEC dimers 2-(2-phenylethyl)chromone dimers; “*” the common components in the fingerprint;
L1—L9 represent significantly different components
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The numbers in the figure correspond to those in Table 2
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Fig. 3 UPLC-Q/TOF-MS total ion chromatograms common models fingerprint of agarwood induced by Agar-Wit and

natural agarwood
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Fig.4 GC-MS total ion chromatograms common models fingerprint of agarwood induced by Agar-Wit and natural agarwood
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Table 3 Overview of identified common compounds and potential markers from agarwood induced by Agar-Wit and natural

agarwood analyzed in GC-MS total ion chromatograms common models’ fingerprint

WS tr/min EY AR WHET (k) VLlCRE 7 ERAS
1 6.02 KR 105.1,77.1, 51.1 98.3 C7HesO Gl
3 9.75  REHH 148.1,105.1,91.1,43.1 993 CioH120 G2
5 1074 4-FEEIER R 135.0, 77.0, 63.0 96.0 CsHz02
7 1515 24- T HKEW 206.0, 191.0, 57.0 95.5 CisH20 G3
8 1851 o fEEEE 206.0, 191.0, 57.0 80.1 CisH240 G4
9 2062 4-(4-HHEEFEH)-2-THEH 178.0, 121.0, 43.0 93.8 CiiH1402 G5

10 21.75  UIEMEEE 204.2,161.1,119.1,59.1  93.1 CisH260

11 2257 ()-S5 161.1, 105.191.1 90.1 CisHas

12 2342  2-((2R.8R,8aS)-8,8a- - FH3E-1,2,3,4,6,7,8,8a- 204.2,161.1, 59.1 90.7 CisH260
I\ ZE-2- F ) S TR -2 -

13 2396  (4aS.8R)-4a,8- W% IE-4,4a,5,6,7,8- 136.1,121.0, 107.1 85.5 Ci2Hi50
INEZE-23H)-T

14 2612  13-Z(1-HHEZFE)E 162.0, 147.0, 105.0,59.0  80.9 Ci2His

15 2665  6,7--H%-1,23,588a- A% 162.2, 147.1, 59.1 96.4 C12H1404 G6

19 4032  (4aR-cis)-4,4a,5,6,7,8-/N & -4a,5- — F 3k- 175.0, 161.0, 147.0 89.0 CisH20
3-(1-F 5 2. 35)-2(3H)- %

21 43.08  [35-(30,4a0,50)]-3,4,4a,5,6,7- 75 A 177.1,147.0,91.1 79.9 CisH20 G7
4a,5- " FHE-3-(1-F2E 205 55)-12H)- 25

26 53.68  (4aR.,5S)-1-$2dk-4a,5- — FIHE-3- 232.2,217.0,91.1,77.1  83.1 Ci5H2002 G8
TR 2E-4,4a,5,6- D0 ZE2-2(3H)-i

27 5394  5,8-"¥2%E-4a-FH3E-4.42.4b,5,6,7,8,82,9,10- 185.2,105.1,91.1 82.0 Ci5H2203 G9
+4&-2(3H)-3E

29  57.88  (2aS,3aR,5aS,9bR)-2a,5a,9- = Hi - 261.0,105.0,91.0 67.9 CisH20: G10
2a,4,5,52,6,7,8,9b- )\ & -2H-Z 5F
[1,2-b]FR S FE[2,3-c]Pk IR

30 67.02 22-THEX[6-(1,1- B 2 3)-4-FE K 340.0, 177.0, 161.0 97.0 C23H320:>

31 68.02  2-(2-FFE LI 250.1,91.1 94.7 C17H1402 Gll1

32 7243 6-FAHE-2-Q-K LA B 280.0, 91.0 83.4 CisH1603 G12

G1~G12 REEEZFIER T
G1-G12 represent significantly different components
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Fig. 5 S-plots of agarwood induced by Agar-Wit from natural agarwood analyzed by UPLC-Q/TOF-MS and GC-MS
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Fig. 6 Heatmap of 20 potential markers between agarwood induced by Agar-Wit and natural agarwood
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