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Abstract: Using 12-year-old Aquilaria sinensis plantation as the research subject, this study compares and
analyzes the differences in the discoloration range at the xylem part, contents of starch and soluble sugars,
alcohol soluble extracts, agarotetrol, and volatile aroma components induced by drill hole, red-hot iron
drill bit and solutions of Melanotus flavolivens treatment. The aim is to explore the effects of different
methods on the formation of aromatic substances in the xylem of A. sinensis and provide theoretical refer-
ences for innovation and optimization the technologies of agarwood induction. The results showed that,
(1) the largest discoloration range at xylem part was observed on treatment of M. flavolivens solutions,
where the discoloration range could reach 120. 02 c¢m in longitudinal and 3. 84 c¢cm in horizontal directions.
Though the longitudinal discoloration range could exceed 110 cm for the other two treatments, the largest
horizontal discoloration ranges were only 0. 58 ¢cm and 1. 06 cm, respectively. (2) The starch contents in
xylem of the three treatments were significantly lower than that of CK (P<C0. 05), the decreased amount
ranged from 24.82% to 55.25%. The soluble sugar contents of M. flavolivens solutions and red-hot iron
drill bit treatments were significantly higher than that of CK, while significant difference was absent be-
tween drill hole and CK treatments. (3) The contents of alcohol soluble extracts were 11. 84%, 13.26%
and 21.08% for the treatments of drill hole, red-hot iron drill bit and solution of M. flavolivens. It was
significantly higher than that of CK. The agarotetrol contents of the three treatments were 0. 18%,
0.26% and 0.42%, respectively, and no agarotetrol was detected in CK. (4) There were 29, 33 and 36 ar-
omatic substances in the A. sinensis of drill hole, red-hot iron drill bit and solution of M. flavolivens
treatments, respectively. The main components mainly include 2-(2-phenylethyl) chromone and its deriva-
tives, agarospirol, guaiol, aromadendrene, benzylacetone, dihydrokaranone, kusunol, a-santalol and non-
anal. A. sinensis trees with injection of M. flavolivens solutions could induce the largest discoloration
range, increase the contents of starch and soluble sugars and be beneficial for the accumulation of agarote-
trol and aromatic substances.
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Fig. 1 A. sinensis samples obtained from three agarwood-induction technique treatments
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Table 1

Horizontal and vertical discoloration range of xylem tissue of A. sinensis

T 1) 7% €4, 5% ¥ Horizontal discoloration width/cm

Y\ n) AF {6 K E Vertical discoloration length/cm

b 2
Treatment

[EHERES

Light colored area

WEX

Deep colored area

EREAES WX

Light colored area Deep colored area

459l Drill hole 0.4240. 08¢
B2 fl Red-hot iron drill bit 0.9640. 14b
B L B H B W
M. flavolivens solution 2.7140.23a
Xf IR 4] CK 0

0.58+0.05¢

1.06+0.09b

3.84+£0.18a

106.4248.03b 111.83=£9. 27a

128. 24+6. 25b 114. 36+8. 34a

145.65+6. 14a 120.0245.12a

0 0 0

T« [ — B A R R R 6 B 3% 25 5+ (P<C0..05) .

Note: The same letter in the same column indicates no significant difference (P<Z0.05).
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Fig. 2 Starch content and soluble sugar content

of xylem tissue of A. sinensis
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Fig. 3 The alcohol soluble extractive content and

agarotetrol content of xylem tissue of A. sinensis
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Table 2 The main volatile aroma components of A. sinensis obtained by

agarwood-induction technique treatments

FH XU T FL Relative peak area/ %

= Ny - N
ﬁo‘.j C,onﬁ%)?nent ()dorhfitfrjii:tion . %}L Regf}%t?l;ron ﬁ]\;«i;;‘iﬁ—o;ﬁiﬁn{{?z
rill hole drill bit solution

1 [ Al il Nootkatone T 1 #ER & Grapefruit is sweet and fruity 0.52 0.58 —

2 [a] — F1 2% m-xylene #iT A Sweet — — 0.37
3 % & Elemicin #it R A& Sweet fruit aromas 1.43 2.12 —

4 a-JE M a-pinene AR Rosin — — 0.11
5 THR THS n-butyl butyrate Hi & Sweet — — 0.45
6 a-£1 P74 a-caryophyllene Spfy%wi(o}giy%c’lﬁj?ﬁfum%}}ffous 0.41 0. 94 1.82
7 ¥ M Cinene ¥ % Lemon — 0.18 —

8 I B Benzaldehyde Almﬁﬁ%&ﬁ&*ﬁﬁ}%ﬁoms 1.08 1.34 2.06
9 T- ¥ Nonanal HA Sweet 2.08 1.55 2.81
10 4-3 T He 8] —HH 2K 4-tert-butyl m-xylene 7 Sweet 0.85 1.03 0.42
11 3,11-/F T Z4-9-f Seline-3,11-dien-9-one Frf e ORI 95 & Lemon., fresh — 0.17 -

12 K HEA R Benzylacetone Floral. ﬁ:f;tiﬁfﬂjiiﬁli Aromas 5.47 4,23 6.82
13 4-2#F-2-T i 4-phenyl-2-butanone B’ A HF M EF Fruity, floral, medicinal 1.59 1.48 2.54
14 B-MEF I B-elemene i, # 7% Lemon, milk aromas — — 0.11
15 1, B}Af};f;r?;l%:ié?lztfg()ne St(frl(‘)fg ﬁ(fdsﬁvjfxﬁflﬁrllill 0.18 0.36 0.84
16 K 2 Bt Aromadendrane W&/, K2 HE Flower, magnolia flower aroma — — 0.34
17 A UL W Dihydroagarofuran A AR Woody, nutty aromas — — 0.45
18 W4 Alloaromadendrene 1 & Orange-like aromas 5. 49 5.24 2.83
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%23 2 Continued table 2

HH X I T #H Relative peak area/ %

?\']i‘i(:l% C()rﬁj;(ﬁ){lent ()d(jiiﬁrzftion 4L R J(‘EE{L ﬁﬁ%ﬂ:%‘g{&
Drill hole Cd*_hot iron M. Slavolivens
drill bit solution

19 4 5+ F R Tsoaromadendrene epoxide & Orange-like aromas 0.48 0.51 0.76
20 9,1(?*&%3%?&%50&22@16% A FiF Mg FH Woody, ambergris — — 0.13
21 K 22 5 Ylangene 22 467 Magnolia flower aroma — — 0.16
22 K14 Longifolene A AFF Rosin — 0.26 —

23 a- i ZE M5 a-bulnesene A JFEHF Woody — — 0.15
24 B-ARZE B-vatirenene % Orange-like aromas 0.08 — 0.11
25 a-FE W a-curcumene 1R A7 warm, spicy — 0.21 —

26 A BIA-4,11-—4 Guaiacol-4,11-diene A, 5 F Woody, medicinal — 0.12 0.19
27 W WS B Palustrol KFEF A Tea and milk aromas 0.17 0.09 —

28 a-f 75 B a-santalol Z MM A Soft sandalwood 2.81 3.05 2.06
29 Hi 77 % Kusunol A A AHE Woody, burnt 3.59 4. 26 2.82
30 WOIREE Guaiacol Woody. ﬁﬁfﬁfﬁ;éﬁjﬁﬁiﬁifiphorﬂnm 6. 34 7.45 8. 32
31 YLF B Agarospirol Woj;;ﬁ,ﬁft%%fﬂfﬁﬁrm 7.35 8. 67 8. 56
32 F % AR B Hinesol 277 Medicinal 0. 34 0.48 0.93
38 A B IR Valerenal BFH L IRIER Fruity, light flower aromas — — 0.68
33 & E i Dihydrokaranone A Woody 5.28 5.52 3.06
34 M AR &/ Baimuxinal KJF . 25 ¥ & Woody. medicinal 2.05 1.61 1.43
35 W2 Oleic acid iR 539k Slightly sour odor — — 0.37
36 T g R Stearic acid g W5 < % Fat odor — — 0.62
37 HiE-4,7(11)-_# Valerena-4,7(11)-diene WRAEF Light flower aromas 1.34 1.28 0. 86
39 2-(2-R K R 2-(2-phenylethyl) chromone A AN Woody, nutty aromas 8.46 9.77 12. 06
40 2{27(/21:g;f}féi;ﬁﬁzj;li}%%@cﬁl?omonc AKBFFIE R H Woody . nutty aromas 2.17 2.04 3.85
41 2{27(/fil[y%i?r((;ijf%h)e%yit%hgl?iqﬁromone AJF AR Woody, nutty aromas 1.32 1.06 1. 64
42 simetﬁfﬁ%’i;iﬁiﬁ;%Efjomone AR Woody, nutty aromas 4. 45 3.71 4,32
43 HEME B Eremephilone AR ANIE R F Woody ,nutty aromas 0.83 0.75 1.08
44 =8N Squalene B A N RS Green fresh 0.26 0.47 0.65
45 Y- i B 7-sitosterol JLFJGHE Almost tasteless 0.12 0.16 —

46 7R R ALY 7-sitostenone JLF-JEBR Almost tasteless 0.25 0.23 —

Bl AL AR 38 A+ A T A b 0 29 B R
A3 s AT B 66. 79 %6 5 32 B AR A A 45 i K
A9 (16, 4020) , DUAF BRI (7. 35%6) . ML A1) K it
(6.34%0) FEMI (5. 49%) REILNER (5. 47 %),
ARPIE (5. 28 %) FIAL IR EE (3. 59 %) o MMLLM%E
T U I E Y T RS 33 Py, R
(1) 70. 92%;£Eﬁiﬁj\fsﬁﬁﬂ&,\mﬁi%(16.584)\
LA IR L (8. 67 20) JHALBIAREE(7. 45 %) . & R
(5.52%) FE MM (5. 24 %) . H%@?@ 26%) K %k
PR (4. 23 %) F o fE FF BE(3.05%) . B4k SR H i

WAL IR A-TUF D5 By e rh L 85 36 R, b B
WETE R 76, 78005 B R A TR K FL AT A W
(21. 87 %) UL MR (8. 56 %) , A B A W% (8. 32%) .
NHE B (6. 8200) . A R LR (3.06%0) | A I
(2.83%) M I EE (2. 82 %) FIT-1E (2. 81%)

317w

A FE ARG AL L JCRE LR B 2 s H TR T RO B
X LA 45 7 A T A €3 PR 9 5 0 2% 525 JLvh L U

o 2 25 HL R VA AL B S 49 TR R R TR X (UL
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