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Abstract

Objective: To analyze the volatile terpenoids composition in the pathological leaves of Amomum
villosum Lour. and to explore the response of metabolism of volatile terpenoids while the leaves
are stimulated by pathogenic bacteria. Method: Volatile terpenoids in the healthy and diseased
parts of pathological leaves of A. villosum were extracted respectively and detected by GC-MS. Re-
sult: More species of volatile terpenoids were detected in the diseased part, including ten mono-
terpenoids and one sesquiterpenoid, as fenchene, carveol, campholenal etc., most of which were
oxygenated monoterpenoids. The contents of 3-thujene, camphene, D-limonene and pinocarveol
in the diseased part were significantly higher than those in the healthy part (p < 0.05), especially
the content of D-limonene in the diseased part was 5.27 times that in the health part (p < 0.01).
Conclusion: Different quality and quantity volatiles terpenoids were released when the leaves of A.
villosum were infected. More species of volatile terpenoids were induced and the contents of some
volatile terpenoids had been significantly increased. These volatile terpenoids may be involved in
the resistance to disease in A. villosum.
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1. 5|8

FHAAD (Amomum villosum Lour.) &% AW 25, AR E . BMIEE. BEAZBIRs, HTR
MR BEAYL. S ERE. s, R BaiA % . FEAKERE. . TR B
PR S5 X S R Ry s DX AR B iR A o PHAR DA K R B R AE B Bt R, 2 il
IR T, AR, HARSMMIEE LKA — AR RE 1] [2].

TR IR AR AR 7 S 18 A i 7 o i BB VR A IR AEARE =4, HoanAiT iz, %%,
R YA E W EEY) R (3], FHED R AT EE BTN K, HEER SR
B AE IS SRR RIS (4], PR R AR BRI PP 5 K I MeJA X BHBERD SR &
B iR AR Y o0 i B L [ AvHMGR  (3-hydroxy-3-methylglutaryl Coenzyme A reductase) . AvDXR
(1-deoxy-D-xylulose-5-phosphate reductoisomerase)fl AvDXS (1-deoxy-D-xylulose-5-phosphate synthase) &
RBIEEHEF[S], HIERVEM R o-JR0 . AT & B A BB TR IR 6], ViU BHERDIiE 2R A 32
MIEAE T FRAERM G T FHERD R T ME N B 8 KA AR AR WARIE,  ASHI 750 B B b o AL i
R ARG U EAT 23 A, IRTTRHARRD v 52098 5 RS 48 R MR 2R e S L, PR
B A s SR A% R AT T 23 1 B LPURATL B R AT 5T 35 A

TN R SR FH 7K 28 SR R0 BRI i P 2 R 3 AT W9 7] (8], ASHIE 78R VA SRV B SR PR
i o R R VERS SR, TR R FEA R D, SRR AT o BE TR AR D B AT
AW FEILIE] — ity (R4 R AR AL A AR B, 40 ol B i s 2 o0 AT LU, 36 F B 88 AR FR ANt AH XS

DOI: 10.12677/br.2019.83026 197 JERZIEERTI


https://doi.org/10.12677/br.2019.83026
http://creativecommons.org/licenses/by/4.0/

Bt &

T RO L 4% A P 28 e 15 B AR
2. SElUM
BHARRDIIAE I F SR 1M T B2 R R X AR R el o A8 ] 1

Figure 1. The pathological leaves of Amomum villosum Lour.
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3. EWH*E
3.1. ERMIEAHZE

53 VA BE AR 95 A8 e By () Ak B A 5 9 AR SRR VR T B At A, BN R E 4 NEE, B
FERPREL 0.2 g ¥3K, AN 1 mL IECkE, ZERIEIRY:, #A AR 30 min, 40°C7K# 1 he 10,000 r/min
B0 5 min, HUEZEHE YA
3.2. SHEHEE - RIEFGRERSZ*

KA 7890B/597TA A EATE — Joi P AG I 25 Al 22 5848 HPS-MS A FEBANE (30 m x 250 pm x
0.25 pm film thickness), #EFEE 1 uL, LN 1 mL/min SN ES, BIGIRE N 35°CIHFARHF 5 min,
PL 12°C/min 3 FHZE 300°C, {#FF 5 min. XA ELERIRRE, (LAEYERAEHRFIF NIST14/Wiley275
JR B EABRAEAG B SIE s mE A B-IRIEAE MR, s A i A TR AR, bR
2R g7 E & .

3.3. Gt AE

KM SPSS19.0 Siit A dt AT BRI Gttt . TS 9% + bR ERoR, 2 DFEAREmIT

R AR R 7 257 M1 (One-Way ANOVA). P <0.05 N4iT#ZER, P<0.01 AREEZER.

4. ERESH
4.1. REBNERRBAUASELMIERZEBER I

FEFRF DI Ao A s Anrhr, SRR 20 A A RS, Horh s SRAe 59 18 B, iR 54
2 s AR RERRAL R ICATI E] 12 FHERVERESS, A RS S 9 B, SR A 2 Bl A
BV R SR L RIE 2. WEERWTLLE L, HRFEDI AR, PR AR AR S
EEIASTE A R
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Figure 2. The percentages of volatile terpenoid. (a) The healthy part; (b) The diseased part
B2 BEAMIELNE DL, () BEIML; (b) BT

Table 1. Volatile terpenoid of the healthy and diseased part from the pathological leaves in 4. villosum
= 1. FAEUHREM R iR SR R E & 1 HEE

R PR flozat S _ HRCgmeW)

f BT A
a-Pinene CioHys KU B 452.57 + 150.74 644.07 +179.28
f-Pinene CioHye HUIE Bl 854.71 +219.62 1037.73 + 163.64
3-Thujene CioHj6 PYEZN 9.02 £ 1.00 13.72 +2.85T*

Camphene CioHie U Ll 8.09 £ 1.29 14.47 +3.23T*
Myrcene CioHys ToHR i 16.98 £5.16 16.76 £ 4.43
D-Limonene CioHys BATR BT 32.31+£893 170.56 + 17.631#*
y-Pyronene CioH PAIL BAE 26.92+£2.92 28.97 +2.47
Fenchene CioHis PYEINE N nd. 9.48 £0.68
Cymene CioHis BATE A n.d. 10.28 £ 1.16
Thujadiene CiH4 U Ll n.d. 7574023
Pinocarveol CioH;60 A A R B 7.51+0.38 41.8+19.70T*
Terpinen-4-ol CoH1s0 A A BN B 9.95+0.38 n.d.
Carveol CoH160 RN A n.d. 13.34 £ 5.31
Campholenal CioH;60 B BRI LG n.d. 16.93 £3.74
Verbenol CioH60 B IR n.d. 15.94+5.51
Pinocarvone CioH,40 A R B n.d. 24.77 +13.07
4-Thujanol CoH;s0 A R B n.d. 6.01 +£0.15
2,8-p-Menthadien-1-ol CioHi0 B RER L n.d. 20.03 +9.36
p-Mentha-1(7),8-dien-2-ol CioH10 A RIS n.d. 14.49 +4.23
B 1418.06 + 390.42 2106.92 + 436.67
Caryophyllene CisHys PYEIN RS 26.8 + 1.08 26.12+0.93
Alloaromadendrene CisHa PYEIN RS n.d. 21.48 £0.69
Ambrial Ci6Hz60 BRI i 27.43+£2.23 nd.
52 5423 +331 47.6+1.62
Phytol CaoHaoO BETCIR 128.26 +27.15 n.d.
FER VRIS 1600.55 + 420.88 2154.52 +428.29

IR EAL AN ERRALAE P < 0.05 KT ZRA G EE L #N P<0.01; nd RENE; FW NiFE,

DOI: 10.12677/br.2019.83026

199

LEkZE20Ii


https://doi.org/10.12677/br.2019.83026

Bt &

4.2. FRERML S RREPAIE R MEREAR LR

S AL LU A R A A I B B 2 B R MERE 2R (] 2), A 10 PRERBEART 1 f5 2=k A A o A A s
B, PAGEALREFF 4 (Fenchene) . XJ <488 (Cymene). {41 %% (Thujadiene). 7 /7B (Carveol) 7o i fi s
(Campholenal) i #7E (Verbenol) ¥A 75 ST BR(Pinocarvone). {M#1E%(4-Thujanol) LA & 2,8-p-Menthadien-1-ol
A p-Mentha-1(7),8-dien-2-ol, AP 7 F& & mE (L 1), 2AIARESE, W rRe. SHESERE. Mt
. 2,8-p-Menthadien-1-ol. p-Mentha-1(7),8-dien-2-ol FEESSCMIA L) BIZRGFAEF TER). AT HRAL A BT
B A B A B A RS I IR 2 o B N ()45 2 i 75 #8 ) (Alloaromadendrene), J& AL
Gk DA EmESRER T R IRIEmE . R <pAE e F R AR i R i R I B LA 7] 8], HAthHT I
I0E) 53 ¥ e IRAE PR AR 3 o s AR AL 5 i B AL AR L, A A 21 2R BE (phytol), 5%
ARFR AL AR B R (A 1),

4.3. WERPUSRBEBAIFELEIEXSEER

FHBRD I AR H Fr AN R B AL A I 5] B-R 4 (5-Pinene), Hed B (/4 2), AL A 1037.73 ng/mg,
T RN B HE SRR 7 53.40%, (@ EEFEAI N 854.71 ng/mg, & 48.17%, HKN a-JE M (a-Pinene), i
AL RO BESR AL 53 ) 644.07 ng/mg 1 452.57 ng/mg, IX 2 FE ST AR AL ¥ S B AR K ek B AL
Frigs, EARARENZES . SHEEMAXT I, AR5 AL % (3-Thujene)  #X ) (Camphene) FlF2
7 B (Pinocarveol) (1) & 2 H R E 2 &, ol RAERALM 1.52 f5. 1.78 f5H1 5.56 %, &M
(D-Limonene) ) & & 5@ FRESAAH LA M R EVEZE 7, RO 5.27 (R 1) AR BE,
AL E O R P S B 84 1600.55 ng/mg, AL LA 2154.52 ng/mg, 5 R LU e ff Ao o
i, X5 PR s AR S i S R AR AR AR TS T VR R OC . 09 AR A S WU 3] 1 B e B o T g AL,
T A5 2F= s A 2 DU EC T e 6 o
5. wig

PHBERD & iR ZRHEY), H A8 5t & A MR & MR R RS . AT 78 R I FH &b it
TR A S A T A R A R A B 22 (A R I 2, HEW PHA RO I v 52 20998 R B MLk /= 5 5 BB L,
W R AE UL AR RR, AT 2R RS, XS R MRS R TTRE S 5 1 PR X F B 1 o
TEYLE R BE RIS, FORAERU 280, FEnlbR R e, X LERE IR o) AT RE X [
PR U — 8 B R, RIS rT R B 5 5 3 HUREE R, LART A A= P el B 42 28 9] [10] [11],
PR R AR iy Aok U R B I B ms SR &9, Ko JB TS A it o Sl R Mot M2k, Wik,
B, WE2K, b ISR 2R 0 o M PR AT B RE F I S A T 2 A Wb v v 1 1 S B R A, EATTIIRT 2 s >
WSS > 2R > B2 > PR > BRESK[12]. AR AL 2 11 Bl mims s, Horb 7 Fhoy & a2k
EY, BAGEWIRMAEMIE L, X5 Kalemba D S50 FEARRE, 0I5 42005 28 1938 nm] $2 & e
FRB W X9 Pk

TR T A AR B £ 552 95 JL 1 45 35 K2R A0 7= AR 1) — RS i 5T, s 2846540
HEAAANEMEIEIIRE, ZHWREAME . AW ER13], i, s e BaT i hiEE
P, U0 RS T A B BR S A SR (Carveol) [14] & B ¥ (Dracocephalum foetidum) ™ F) BLmEAT B IR [15]
| E# (Pogostemon cablin Benth.) " (15 - | 28 F BE (Patchouli Alcohol) [16]55. AW IR I, BHERIH
R SR AARL, AR . B ATEE. ME RN S EHG RERS, o IRE. B-IRIG
SRMARE. FEskiE, MEEEIEER7], ad G p-IRM MG FrEM A R wEE
FHUL S BR BAEF[18] [19] [20] [21] [22]- JpaAR My ARG I 158 3 im0 £3% ~F- i 75 #8445 (Alloaromadendrene) »
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KT HAFE MMM OCHRIE, A 4 Pl o @A i Bt G vh oy B AR A A, LA B Bt eh
s mEAEH[23], FLAGIE A B A — € I BUB TG PE[24] [25]. HoAdRE A7) Hh I e 48 e M SR 10 5
Hm S AT PTAE A RIE, WXt f IR ¥ (Hottuynia cordata)i#4T UV-B 1S, KIUFFE I & H At s ps %
WA YIRS I ] N 15 B KR EH AR B26], RAGHIE B (Artemisia annua) B A p-IR G S 2 EEZRE
[27] AN Tt 2 B AN [ R 47 5 1A BT i Ae B B8 0 #5 mT Re AN IR [28 ], i B A2 iy v 2
BRI S B S, AR BIZR G PR AR .

22 5 i (terpene synthase, TPS) & il 2R A& A EERE, 7 B B SR RIFE S YR =4,
g KRG MR VI N (Populus)it 2 B HRE G, Hit RS 7 TPS BRI #RIAFE K
PSRRI [29]. WK, ZHMERE R EZ AT M[30]. TR C MBHFERD v B F4E e
T A TE R AVPS (pinene synthase, JEfi7H§) A1 AvBPPS (bornyl diphosphate synthase, i fixiE —
B Al R AL BN EAIE—A, Horh AVBPPS A ZAEIFYI[31]. BHFRD AL a B A I 2]
FRREE 2 ME S, PRSI T WP R T i R AR, (R Lens SRS Mg L IR H IS O T & U 2 R
Y/

TV RENS LA 58 I 18] RS RS [F) HE R VERS 28, i B8 A2 (4bies grandis)Z B ERZ G, 5Ll
s 2o A s AR RRAE B [R] B AR RS G 22 57 (32]; A S G A B R 2 2R E N RpeRvb s g-2' %)
Ji(B-ocimene), TE H#BIRA AR K ERTL(33], REWIEZ BIREG, 2 AEAN RN [A] SR TROAS [F] 4%
RYEWER . AR FRALR A a- IR f-IRIG S EEAIEM, HIFRRMEEEZER, X5 KT
Tt 24 ERVRE TS TR] AR B A K

6. &t

AW FE L T BRI AR A A A5 A R AL v R A P DS, R B BH 00 OO R bl S ) 5 2
TAERIBARAGTERR, PR AT RER A PUREEVE IS S 2E,  DUBHAERD PO AR G Al A S e
HLER B 78 B 5 Ze Ao

e HE

IR B EAR T S A A T H (2017KQNCX258);  [H 5% | AR R 243 41 _E 0 H (81872954); il
REH 2B B — R I H (2018 YBO15) .
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