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WE L EFHNM(Solanum habrochaites)y T Z K3 AR 7k, - RAFE R EWRERWYR, X2 Fp 2 B e oy
FaEEEEH o« RS - Btk 1 (GC-MS) B AR 43 #1531 (S. lycopersicum ) 97065313 2 B & 7ifi(LA2329. LA1777
FIPI134417) PRI R IR AR . 45 TR, 303 2 T35 0 3 AT AT 81 f) 0 A= AR 4 B Ph 28 R 5 380 v 1350 75 0,
[ IS 22 26 38 300 S P ) 2k A AR R PR P RN B A A 2 o 3 3 i P2 W A A I 4 5 g STl B4 R 3 £ - s 2 0
oAb PRE RN 25 M 2 ) o A U R A 60.3%H1139.7% . £ BT HiLA2329FNLALT777H- 245 - 15 240 J5 1) el
KA R, AT L T AT MR R . WILA2329v S BB s o260, S 2 409.1 ug-g T LALTTTHR SRR
B y-ME A FIE-B-1E e s, & B4y h573.3 ug-g ™ H1289.9 ug-g™, 6 Hw T AR b A A I 315X 3045 21 5 2K

PI134417 b & g i (2 I HERR 418, L4805 312.8 ug-g ™, 7RI A il X — 4 5k WA . P1134417 1 F AL 254
RO B, b 2ot 2- 1 e 1 R4 )k 689.8 ug-g R 459.7 pg-g . BFT SN SRSk 3 RS s R
FRAAR D) BT R AR BB AR AR -

KR B, 2R, HIEE
WE, BEE, £FH, EH#Hg, John C. Snyder, HukE (2014). A FIZ MR TIH R A AT, HYER 49, 19-29.

HATAED) A2 b 32 2R T A 27 o degn) kAT i3
MBI va, ARG R BRI il se g N8k BK
M VFRUR T a2, Wnfa s NRMgRE. F dipidy
PRI A A2 2% HAE FH A 210 e ) AR AE 8™
FHOREIIE T A SRS 35 Jageil, LTk
% HOFR IR A R 3 BRI 8 B 5 R Ik 1201236 ot
(Pimentel, 2009). #HLL Tk 2% 257856, FIHMEZPT
PEIEDR RS G HATFE A DU I PR Bk 22 55 R
A1) 7 ¥ (Jansen, 1993). A FE 4 v A AT
YLk B PT A H 1, o —RR R
(Simmons and Gurr, 2005). LL_F PRl VL 1 SL i)
7 B P R AE AR U AT AR 4 1.

AN T 8 5 SO 75 4 351 3 P Ak i DL
PR E R (P ), 17— LS AR 3 A R BT AR
#i(Mirnezhad et al., 2010). BFAF AP 2 Fh
DT 5% [ ALY, a3 B AR T A P A B 2 R
R R AARU ) 5 BUR AL A HiME(Guo et al., 1993;
Snyder et al., 1993), HARKARGD TN T

Wk H 3 2012-12-18; 5% H #H: 2013-05-02

2B 32 5 HUf7 (Simmons and Gurr, 2005). #f
AT AR 2 B R PL R FI R Z, U R
(Farrar et al., 1991), HmRRAAY I EEZ,
b2 4k Ky 22 FEME B (Schmidt, 2011).  H AT, 2 50t
FUAX N T3 22 7 2 it B — B A B LR I A AR
WY 3 AT, 2D R A AR ) S A 43 BT (Son
et al., 2009).

A - TR (gas chromatography-mass
spectrometry, GC-MS) & f5 A 1 24 ) €6 3% - 5 i Bk
FR, B REE T sAAH
MR R, CIF R AL B RS ARHEAR I P 1 s
K, (TR SR R R LLST . B Cedh B H
T2 MDA P T AT, R AL 2T A
I TR(BERESE, 2011; MY K4E, 2012). ek, A
F GC-MSH A 7 st AL 51 - A 4 BT IR A 5T A
Wroess, WA A AL SR B A T e
HPUTE RS T A U AEAR I IR AR T R R S
FLAHFNHE AR5 (Schauer et al., 2005; Bovy et al.,
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2007; Kovécs et al., 2009; Bleeker et al., 2011b;
Falara et al., 2011).

ARSI A FH GC-MSHE AT 147335 38 7 73t F1 3473 %
B AR DA AT o, RN
IS B DA TR RS B R A, LUy
HE— 2R T 22 26 3 i 0 Al 558 Y5 S o AR AR ) ot
FHN T R FPG R BRI S

1 #8557 =*

1.1 #HPHH

S 56 B4 ) Ay % T8 Ak B 5 it (Solanum  lycopersicum
Mill.)9706 Fi1 £ & # #ii (Solanum habrochaites S.
Knapp & D.M. Spooner)LA2329. LA1777/IPI13-
4417 I IE 59706 H AV R B S AL ST
FUITEE R LI AL, 2 BRI E R
e 22 Bidohn C. SnyderZi 14t

1.2 RHFISUE

S BT F 34 i E B A Sigma HPLC 1F 2L %5¢ (n-
hexane), W #x & Sigma HPLC iF -+ V4 4% (n-tetrad-
cane)fl1FE 1 JUkE(n-tetracosane). LL20 mL77 55 3%
AR AR IBOM . 73 BT A 1 G C-MS-QP2010
plus, {4iF: }VF-5MS (30 mx0.25 mmx0.25 pm).
BEAR N E S (He), FERAE L mLmin™. FREM
METTLERJj 73 Z—KF-s

1.3 XWH*

1.3.1 FHiHFRIsIES

20114710 H, s 7& AiMRHRIoRE 7 o Al B2 B
BRI TN = o = LB $E I E (1R 28°C
W Mi20°C. JEOYIER HIR, WA NGRS SR
RORHEAAH10 cm, EHFEAHM15 cm, 15 cm)
B, EaEp MR BERR2RPKLIK, BN
NPKE &AL

1.3.2 FHEHHFTRERBFRERE

F it e U A AR o I B B 2 B SR (Besser et
al., 2009; Kang et al., 2010)#1T, RHIENFRIRIE . &
06 v 56 4 e TF R 5 At Ae bk, BY N Tl 56 4% JiE IR
[ — 2 F /N, PRI, W AUE R - 7R

WAE Tkt i AN W AR IE P ke, &K E R 2.0
ng-uL™te EUL R, AERBOE A LS mURIBGH, 1R
LIS KL mL 5RO RS B ERE A,
HA pLm 32 B0K T GC-MSZ BT - S U 1 B 4%
MF, BT a2 — RV EREH -+ Edry
weight, DW). B #1kHE6IR EH .

1.3.3 FEmMHFTRXERBFMREOGC-MSHH
GC-MS 43 #t 2 BUHT N 1 J7 ¥ 9F 347 3 7 i 2%
(Tikunov et al., 2005). AR GCHEFE 136
J£5280°C. KA ¥IEHFEHR60°C, {R¥F4
ayh; LLRE4r #h8°CTF 2 315°C; {E315°CHE 774
Bl RS BTN T ERENE, BORHR N
70 eV, & IR IE A300°C, UL ¥ ok 150°C,
HHEH50-650 m-z, fHH % A 4FP0.5 scans,
FHI (R 4.5-41.84 84

1.3.4 HESH
i & i AMDIS(Automatic Mass Spectral Deconvo-
lution and Identification System)# - (ilx4< 4 2.68) %
B ERHATIRMESEOE . AR E: GC-MSH
K 15 L0 Shimadzu, #5270 YA, 477
WA Te. HSEC BARITECN 760, AMELAEYIT
ZEEE, B EYBEEEow, EHAMKE, o
I LRI calibration/performance. fi# 4= 14
2H 4y S8 N 32, Omit/z 0, FHARUEIRERIEL, 73 #F
Ry High, 1R 25K Medium. B H 146
BV 1 NISTOS Fr #E 5 ik K 5 . QA/QC: il
WeHi 2 84 mzt, MK N207 mzt. FIH R
IR BCE LI IT A I 0] A start, 26101 /) 246,007 84,
Low m-z*415.00, High m-z™*:4300.00; 141 &2
(1) T 46 B 1) 24 6.00 43 B, 2% 1k i 3] 2 6043 B, Low
m-z 1 429.00, High m-z*4350.00; +-/H ¥ & 3 IT
G IR) 607> B, £ 1k IR) 9 999.0074> £, Low
m-z"* 440, High m-z " 4425,
F|HIMET-IDEA(METabolomics lon-based Data
Extraction Algorithm) % X} 2 jifi i 2 A AU ) it
AT E R BARESH. ikSHe G
ik (GC), T sE 4 0.15, /Mg DE 0.5, ik
W Ry 3, ALAR/Z IR 1.5, Ok B I TA) R K
40.5, WEHIL R ECN0.75, S AR N



VUZht, Biehifse 0.1, SR (+)0.2. AMDIS
FEZ L mARTUR IR 150, 20 70 21
F IR 1

A FH SIMCA-PLL.5 A1 of ¥k A AR 40 0 A %o o
I 4 SR BE AT M d /) 3R A i) 3 A (partial  least
square discriminant analysis, PLS-DA).

FEDAEAR ) TAE 1) 3 BT I, R FH 0308 P LR 1)
J7 BT T 8 BRI W FRE T & A
e

AR A B (pg-g =21 43 B4 TR A
RS THIRR X A AR S xS IR A AR T () -

2 HR5VHE

2.1 FEHFRRERGYRBIPLS-DAS
K FHGC-MS J7 2565 # it 2 I A AR ) b A T sl
TEAG B A L rh 2858 tH 2 P ik AR BT (R 1) . R
FWARETT S G AR S, T & YA ik
J5£ 42 B I TRIHE A AR o R 22 J0 G vk 24 A AT
i B8 /1> = 3 B 0l 43 H, 43 i 49 B PLS-DA R 7Y 1)
ScoreE fllLoading ¥ (K1) . PLS-DA% #7145 S 1,
A AR DL IR I B X 43 (1 1AL, A2), JfH4
13 3 A4 RE R AR A P o R BT W 2 e (B
B1, B2). wiHH IR IRAEARI ) I A E A A]
AN, Ty B R AR A ZE 5, A X g0 2 R )R R P 22
(1) L R AL

SEVE AT A R 7R, A B nii AR 28 o A AR
WJSCR] 73 AR, B J5t (T 22 A2 Coo—Cose M K BB
k). WER T W R ) o e )i, PLS-DA
152 1Y v m] 1) AR ) AR B 2 1 { (variable im-
portance in the projection, VIP), HrhVIP{E k1°1.0
R S 5 A Ry o A0 A A R AR AR ] ek LR IX 23 ot
BRI A 3., 45 DK s IR A S 1 284 Joit % 8
3 W T (RIS R Y 7R) o IS5 kg B i 2 3 A A TR )
. HeARY s M2 R Y D Re S VAR,
HH U I () — A 752570 % 2 W] o FEBR IS T 1 5% 1),
FRATIOS He e 32 A 1m) Wy ST AT 5 PEA g B 4347

22 BMHREEAVREEREEST

SIS AR R OR, AR AR R A AR i e
i EZES, NWKBNERF PIL34417>LA2329>

SRR AN AR O R A 21

LA1777>9706(F=269.88, P<0.000 1). AN[H& it
BEHRAZE AR ) ot & i H AT 535 % 5+ (F=125.45,
P<0.0001; F=146.10, P<0.000 1; F=72.84, P<0.000 1,
F=954.13, P<0.000 1), L fifY-ili A4 i 75 & {r 4
WA R 38 HA 25 % 7 (F=146.10, P<0.000 1)
(1) o ANIRIF ARl A2 A AR 0 5T i ) i A
FILKF AR B — e 2%, FEUCEREY)
JUMSEA & B & A A o DI IR AR AR ) R R
PREGAE 1) e 2 R AUHF1IE(Van Der Hoeven et al.,
2000; Besser et al., 2009; McDowell et al., 2011),

119706 A B 6 Fh AL AU A 5T (I 2A), 48
NHEEYIR, B A174.2 ug-g e SFHEAREEY TR
HEN105.1 ugg, AR A R 60.3%.
a-¥/fi(a-carene). B-7K i/ (B-phellandrene) flfr iz
4% (limonene) & 7> %1 430.5 pg-g~*. 40.5 pg-g " #l
34.2 pg-g~t. SRR T A S N69.1 pggt,
b a- 47 77 45 (a-caryophyllene) () & & 5k, 4 4.6
Hg-g™, & #5747 (5-elemene) 1 B- Hi 7 4 (B-ele-
mene) & 543 3 h31.6 ug-g F132.9 pg-g~t (F1).
PRdRIE, BmG M) T # R 7 0 i £ Z Ik AER Y
JoT, ARSI 2 1 32 22 PR 4 (a-pinene F1B-pinene) . 2-
i (2-carene) K B-7K T M, o B-ZK ORI B E
(Farag and Paré, 2002; Besser et al., 2009; Bleeker
et al., 2009; Proffit et al., 2011). #&&5 & Hih &A1
{52 24 Jot 2 B- 41 77 ) (B-caryophyllene) . i
7 ;i (elemene) & a- 1 B 4% (a-humulene), 5 &AL
T 5 25 i (Zhang et al., 2008; Besser et al.,
2009). ARKE B L AR FUR R B D> . ARSE
B AT W H IR IR S o, ARSI R AT A S R A A
).

LAL7773 A4 A0 E A= 4 300 B B A AR i 1) Bk,
7 S A e R AT S N 1S LT 72 (Momotaz
etal., 2010), LAL777 il £ 2270 I A AR 4 o (]
2B), WM& A1 993.7 pug-gt. PR LY
J18H, HIEEESRY A, 53 A e 5k
SR N1 739.3 pg-g T, AR SR
87.3%, Hrhy-#iFEki(y-elemene). B-A T HIE-B-1%
Je 4 (E-B-farnesene) & i, 43145733 pgg .
353.1 ug-g - F1289.9 ug-g . HAMELALTT7 PRI F]
WeE R 2-+—%Ef(2-undecanone) FI3F H- e W)k, &
B4 00107.2 ug-g tRI147.2 pg-g i(FR1). HRiRiE,
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Table 1 Quality and quantity analysis of target secondary metabolites on tomato leaf surface

No. RI’ Components identified” 9706 LA1777 LA2329 P1134417
Chemical components content (ug-g—DW)
Monoterpenoids
976 2-carene 30.5+7.4 - - -
986 a-phellandrene 40.5+14.7 - - -
1017 Limonene 34.2+9.6 - - -
28 1031  Trans-limonene oxide - - 3.6x1.4 -
Monotenoids contents (ug-g™) 105.1a Ob 36b Ob
Monotenoids percent (%) 60.3 0 0.1 0
Sesquiterpenoids
1347 O-elemene 31.6£7.9 89.8+10.0 55.9+11.5 513.54£55.9
1430 B-caryophyllene 32.94£7.9 353.1+52.7 - 53.8+17.1
1462  a-caryophyllene 4.6£1.2 - - -
10 1374  Copaene - 130.4+27.8 - 36.4+14.0
11 1426 a-bergamotene - 42.5+4.0 4.8+1.6 -
12 1435  vy-santalene - 104.6+4.7 - -
13 1449  y-elemene - 573.3194.3 - -
14 1472 B-santalene - 12.2+1.9 - -
15 1476  a-curcumene - 67.5+5.8 87.5+10.0 -
16 1484  E-B-farnesene - 298.9+57.1 - -
17 1495  Aromadendrene - 42.2+3.8 34.5£6.5 -
18 1507 B-himachalene - 17.7£2.7 443.2+235 -
19 1519 B-sesquiphellandrene - 26.4+1.9 22.1+3.8 -
20 1544  B-bisabolene - 43.7+2.9 - -
21 1561  (+)-0-cubebene - 163.3+20.4 - -
22 1588 (+)-valencene - 40.1+11.1 - -
23 1617  y-gurjunene - 15.3+1.6 - -
24 1636 Germacrene D - 9.7+1.2 - 90.2+25.6
25 1660  Palustrol - 7.5+0.3 - -
32 1523  o-zingiberene - - 2409.1+448.1 —
33 1582  Trans-a-bergamotol - - 17.9+4.9 -
34 1657 Cedren-13-ol - - 17.2+4.4 -
35 1684  a-santalol - - 23.5+6.8 -
38 1732  Ar-turmerone - - 16.2+4.3 -
39 1737 B-turmerone - - 5.4+1.5 -
40 1758 o-longipinene - - 6.2£1.0 -
43 1814  o-turmerone - - 4.7+1.9 -
46 1538  Caryophyllene oxid - - - 5.3+1.9
Sesquiterpenoids content (ug-g™) 69.1d 1739.3b 3148.2a 699.2 c
Sesquiterpenoids percent (%) 39.7 87.3 91.9 8.1
Methyl ketones
7 1260 2-undecanone - 107.2+19.5 - 689.8+151.7
44 1325  2-dodecanone - - - 45x+1.8




1 (%) Table 1 (continued)

SRR AN AR O R A T 23

No. RI Components identified” 9706 LAL1777 LA2329 P1134417
Chemical components content (ug-g—DW)
45 1469  2-tridecanone - - - 1459.7+427.5
48 1600 2-pentadecanone - - - 41.9+12.1
49 1650 11-dodecen-2-one - - - 35.0+8.3
Methyl ketones content (ug-g™) Ob 107.2b Ob 22309 a
Percent (%) 0 5.3 0 25.7
Others secondary metabolites
1304  Bi-1-cycloocten-1-yl - 58.3+16.0 - -
1317  2-(1-cyclopent-1-enyl-1-methylethyl) - 47.8+11.7 - -
cyclopentanone
27 847 trans-B-terpinylacetate - - 43.7+16.9 -
31 1461  3,9-dodecadiyne - - 7.442.2 -
47 1590 Dodecanoic acid ethenyl ester - - - 5312.8+388.2
50 1712 Myristicacid vinyl ester - - - 442.8+71.0
26 1753 Unknown - 41.147.6 - -
29 1278 Unknown - - 10.5+2.9 -
30 1438 Unknown - - 35.0+6.9 -
36 1713 Unknown - - 97.9+12.6 -
37 1727 Unknown - - 12.6£1.9 -
41 1780  Unknown - - 55.7+10.1 -
42 1801 Unknown - - 11.3+4.1 -
Others secondary metabolites content Ob 1472 b 274.1b 5755.6 a
(g-g™)
Others secondary metabolites percent (%) 0 7.4 8.0 66.2
Total secondary metabolites content 174.2d 1993.7c¢c 34259b 8685.7 a

(bgg™)

TREETEHG TR B o T K G VCT AT SE R I AR HE 2 R [RAT AN R R AEO.OL KT [ S
"Retention index; “Compounds listed by class. All data represented the mean value+standard deviation of six independent rep-
lications; Values followed the different letter in the same row means differ at the 1% level of significance.

LAL7 77w n] R 0 4 21 il S0 ot 32 B4 A A7 M
(caryophyllene). Mi& /i KHRAH-J7B(germacrene
B). KH#FH4iD(germacrene D). A4 (ber-
gamotene). 187 i (santalene) & B-3E & i 1M 4
(B-cubebene)%(Van Der Hoeven et al., 2000; Bes-
ser et al., 2009; Bleeker et al., 2011a). 7 ikiE
7, LALT77 05 A0 My mUE A7 R 1 1 1) 22 300
(curcumene)flZ/ii(zingiberene), & 5474 12.3
ug-(24 h-10 g) "#19.71 pg-(24 h-10 g)™* (Bleeker et
al., 2009). S&HAIBILAL777 A LR IR K
e ARy, LB AR AU B 211 90%,

i o- 18 7 J5- 2 He R (a-santalenoic-acid) . - F7 45 4
-FR IR (a-bergamotenoic-acid) Fl B-F A7 45 1 - 1R 5=
% (B-bergamotenoic-acid)®, X464 )i vl DL
Sk (Spodoptera exigua) Al i 14 L (Helico-
verpa zea) 14K KRG % (Coates et al.,
1988; Van Der Hoeven et al., 2000; Frelichowski
and Juvik, 2001; Besser et al., 2009). K7 C. Ik iE
FR) 25 i T TR A% 21 s SR 49 Jo A A 52 3 v 4 e A
B, BEAMERT I H 2 Bl R AELALT 77 TR ARIE 1)
DAY BT, ELHE o A% 1wl 2R ot Je2-+ K
Wil o AHJE A2 R AELALT 77 FR RS I 31 3245 2 A 2 il
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Figure 1 PLS-DA based on the secondary metabolites on leaf surface of four tomato species
(A1), (A2) Score plot; (B1), (B2) Loading plot
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Figure 2 Chromatogram pattern of some secondary metabolites on leaf surface of four tomato species
(A) 9706; (B) LA1777; (C) LA2329; (D) P1134417
The figures represented the No. of secondary metabolites and corresponded with the No. of Table 1. IS1 was tetradecane.
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W D . AN SIS 78 LA2329 Hh e I 1) 114 vk 28 A i
WM, 23R (K2C), HiA k2K il
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B, BRESMIRLRE, TSR . LR A
03 148.2 pg-g™, AR T RLK191.9%,
H Ha- 22 4 (a-zingiberene) & & & =, A2 409.1
ug-gt, JL UK B-F KA M (B-himachalene), & it b
443.2 ug-gt. FELA2329FFd Ao il ) i i 1 B 254
Jit - 0 S AL ) (trans-limonene  oxide) F1 L F#
TMEYIIT(ERL) . AHFFURIE, LA2329 1 #4 K MHEW) Jits
4202.50 pg-cm2(H ), Hrb o i 2 5 (3F)
NE- MM+ y-HE & Mla- 2245, & 543 7)) h0.06
Hg-cm™. 8.29 pg-cm2#114.23 pg-cm? (Eigenbrode
and Trumble, 1993). 73 i 5 i nLA2329 7 % & 1
PO 96 ng-(VIIRE) ™, b g 2 1215,
Y- MEF A Fla-2205, SR 583 ng-(VIIREE) R
25 ng-(VIIi &) (Eigenbrode et al., 1996). 754 7
LA2329 A5 I 21 (1) IR AR AR U ) o Rl 2 ze 22 T LA L
FUITHEEIMIRPS, IF HASIN 2 22 P35 2 B R £ 1=l
B o, ARARA I B)y-Hid i . Lei Bl Bgf R
O-Mi I Al a- ZE M AE LA2329 e e fa s, I Ha-28
LR T e o S L /)T

P1134417 46 31 12 Fh vk A AR 42 )5 (1€ 2D),
MRN8 685.7 pg-g e Hirp TR TG K
T W) TS50, BERY)i2R . N2 T
#2 230.9 ug-g, Hrf2- gl A2+ = b (2-
tridecanone) (] £ i 73 % 4 689.8 ug-g A1l 459.7
Hg-g ™, MANEA R 2-| kil (2-dodecanone).
2-+ Ti 4% fiF (2-pentadecanone) £ 11- -+ 4 E-2- i
(11-dodecen-2-one) . 55 %5 2 il 240 0 I R =l
699.2 ug-g~t, Mg EE NS MM, 5135
Hg-g e AR T BRI RN & BB, (R
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Secondary Metabolites on Leaf Surface of Different Tomato Species

Guangjun Guo'', Jianchang Gao™', Xiaoxuan Wang®, Yanmei Guo®, John C. Snyder?, Yongchen Du"

"Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China
2Department of Horticulture, University of Kentucky, Lexington 40546-0091, USA

Abstract Solanum habrochaites, an important tomato germplasm resource, is resistant to multiple insect pests and
produces an array of secondary metabolites on the leaf surface. We used gas chromatography-mass spectrometry
(GC-MS) to determine the secondary metabolites on the leaf surface of 4 tomato accessions: one S. lycopersicum 9706
and 3 S. habrochaites accessions LA1777, LA2329 and PI134417. The 3 S. habrochaites accessions produced high
amounts of secondary metabolites, whereas S. lycopersicum 9706 lacked most of these secondary metabolites. Secon-
dary metabolites on the 9706 leaf surface were 6 terpenoids, which included 3 monoterpenes and 3 sesquiterpenes, of
60.3% and 39.7%, respectively. LA2329 and LA1777 accumulated high amounts of sesquiterpenoids, but the types of
sesquiterpenes differed between accessions. a-zingiberene was the most abundant sesquiterpene (2 409.1 pg-g’l) in
LA2329. y-Elemene and E-B-farnesene were the major sesquiterpenes in LA1777: 573.3 and 289.9 pg-g’l, respectively.
Dodecanoic acid ethenyl ester, at 5 312.8 pg-g’l, was the most abundant secondary metabolite in P1134417. This me-
tabolite has not previously been reported in any tomato species. In addition, methyl ketones, specifically 2-undecanone
and 2-tridecanone, at 689.8 and 1 459.7 pg-g‘l, respectively, were abundant secondary metabolites in P1134417. Our
study provides the theoretical basis for the use of tomato germplasm resources and the development of secondary me-
tabolites.

Key words secondary metabolites, Solanum habrochaites, Solanum lycopersicum

Guo GJ, Gao JC, Wang XX, Guo YM, Snyder JC, Du YC (2014). Secondary metabolites on leaf surface of different
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