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1L R IRSICCD 1AKE P T i WU & o

Kept', TR, KiER, AEEE, BRE=, R
LR MBI R E %R, Beit M 7121005 2 3EZ KP4 mRlEsErE, Bb &% 716000)

W% AR EN (Solanum lycopersicum) ZEHHEE N ZHXUINABFA (Solanum lycopersicum carotenoid cleavage
dioxygenases A, SICCDIA) H=Ps %25 i 5 S AR it J5T s PR - DABEBR R AR CT1005F K R ZE A ACISICCD 14-
OEWR R MW AN G0 G54 S B A BB X s B4 AR s e 3 R DR AR AR, %o 0 B TR bk SR 4% R 00 o = 8 i TS R 3 A 7 0
o WREY, SEAR (wild type, WT) ML, SICCDIA-OEX: B4R RS/ ALLENB-IHE MK, me-H
FE-5-PM-2-BRAE 11 R RIS B, CII00580E-30k & M & i i AT I EWTHI5.68 5, ACHIOE-8
PRABIZ1.88 fi5, HSfed. REMEEARZERT. CI1I005BHOE-3%k R E MBI R E AT, B4 =
UL LAy )1 456.2% 37.34 mg/gH110.37, SERAIVCET SRk 4 5l 4K %50.36 mg/LA142.10 mg/mL; ACH [
OE-7THk RATIEVEE M i & /0 5. RObE & AR ER L 7y 38 £4.77% 20.03 mg/gf5.23, KERFIVC 5K 5 5 51
A% Z20.38 mg/LA137.10 mg/L, {3 5525/ =i KER . SICCDIAFEK A F) TR T sl sy M RATAEER YN & &
SR, BRI EE Y. SR ACE, TR RS KUK R

REER: Fan; RHE M RIUINEAREA; R Rk

Overexpression of the Gene Encoding Solanum lycopersicum Carotenoid Cleavage Dioxygenase 1A (SICCDI1A4)
Regulates Tomato Flavor Quality

LOU Qiangi', MENG Liangzhe', ZHANG Qinghua', CHENG Baohui', CHENG Guoting®, LIANG Yan"*
(1. College of Horticulture, Northwest A&F University, Yangling 712100, China;
2. School of Life Sciences, Yan’an University, Yan’an 716000, China)

Abstract: SICCDIA-OE lines of cherry tomato CI1005 and large-fruited tomato AC were selected to investigate the effect
of SICCD1A4 on tomato flavor quality. The transgenic plants were identified by real-time polymerase chain reaction (PCR),
and the volatile components and major quality traits of the transgenic lines were determined. The results showed that
SICCDI14-0OE mainly cleaved lycopene and f-carotene in tomato fruit, and increased the contents of 11 volatile isoprene
compounds, including 6-methyl-5-heptene-2-one, compared with the wild type (WT). The total amount of these isoprene
compounds was the highest in strain OE-3 from CI1005, which was 5.68 times of that in WT, and it increased 1.88 times in
OE-8 from AC compared with WT, significantly enhancing the floral, fruity, and sweet aroma. The soluble solid content,
total sugar content, and sugar/acid ratio in strain OE-3 from CI1005 increased to 6.2%, 37.34 mg/g, and 10.37, while the
contents of total acid and vitamin C (VC) decreased to 0.36 mg/L and 42.10 mg/L, respectively. The soluble solid content,
total sugar content, and sugar/acid ratio in strain OE-7 from AC increased to 4.77%, 20.03 mg/g, and 5.23, while the total
acid and VC contents decreased to 0.38 mg/L and 37.10 mg/L, respectively, resulting in high-sweet and low-sour taste.
The SICCDIA gene is beneficial for enhancing the content and richness of carotenoid-derived volatiles in tomato fruit and
increasing the contents of soluble solids and total sugars, thereby improving the flavor quality.
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Fei (Solanum lycopersicum) RFRVELLAT . VEMT
%, RETEEMNY. HHEFEEMERGT. 2R
DR it LIRS B B %2 . AR, T il 5 0 B A B
KEMEm s a M, SECRSEM TR 2 R
BRAIC™,  Rp52 T A SRR vk AN RE RS 5 T P 7R
SRI, TR, BT RO T A 2 BRI AT s

TER P 3 I EERE R G BOERE, 702 NR
WilR &% . BERGBFEMEHE b FKigE. oFX
BT R I S A T AR E DR G R B R, e
KA MRERPRIEHAE M EXNER (carotenoid
cleavage dioxygenases, CCD1) ZfEISHHE MR =41
. REGERL MR DR X R BRI
FEAG, (A S u&amn s, S P 5 m R S aEAE
Simkin" A" 51 50 KB fiiLeCCD1A45 CCD1Hk %
H83% Y5, BEAEMRAN KM Z MR KIE bR,
HERREZFCI3MAIFE KL bREUED, MEMIER
(NSt TR R ) (R S DiIE N S
Gb, NAFMALR. NEAFMAER. z-% PRI
B LeCCDI1AS AL A= A FE IR, Frah 20 3R W Be bk
AR E 6- F FE-5- P 4%-2-Fi". Cheng GuotingZ!""
BT R BISICCDIA S K% b EAVM R R ENEY),
SICCDIAAT Bl A A A VR IR T SC B R 1A

ARSI AR T ARCII005 1 K R & A ACIHISICCD 1 A-
OBk R N FE Xt 5, F) A Tl 2 [ AH 1 26 B - <A
TR (headspace solid phase microextraction-
gas chromatography-mass spectrometry, HS-SPME-
GS-MS) ME R HE (high performance liquid
chromatography, HPLC) %577k, HERHIEETINYG
BPAEAL (wild type, WT) #RRFSL MR Z ST, W5
SICCD 1A} % Jifi A & AR ATE I5 b B K 520, LALYTN
SICCDIAFER il ity J52 50 R HP 82 B2 7 R AN

1 MWHEHE

L1 FRS G

RS2 % 3K 15 T SICCD14-OE I TOR 3 A Ak,
TE LA | H A $RAFCI1005 (Solanum lycopersicum var.
cerasiforme) FIACE MM KL (Solanum lycopersicum var.
lycopersicum) i FIETHRELFE AR, C11005 4 XUk

BT A, FEMR Y5 NOE-2. OE-3. OE-8
FIOE-9; ACHNIREZEML AKX RE MK, TN
OE-7. OE-15MI0E-16, P ALARMEHL K2 2 5B
e bR BT R R A B A

- (r#rdd) R T AR R R
Ad; K. JE/KNaCl. IEcke. WER. TKZEE. 4
IROER. 26T HAHEIR BB ERATR
A7]; Omega RNATRHUANGE  EEOmega BioTek A
Evo M-MLV 55 TR 77 & . SYBR® Green Pro Tag
HSTVRAqPCRIANI G iR SRR A TR PR A w5
VCeilflgE. BrAnE R REEREAIRA A
12 fERER%

B R SIRN. EEE RS  £HE
TroemnerA @) ; ISQ GS-MS1X € [EThermo Fisher
ScientificA®]; SPMEF-#iAEFAH. PDMS (100 pm) %
sk E[ESupelcoAT; LC-2010A HT HPLCAX — HA
BEEaal; modl. BEMmE UM (polymerase chain
reaction, PCR) ¥ #{  fEE AR AT HIKAX
R EREAA: BREE RS ALY A A,
wEEMN  KRENHAEMRSAAH.

1.3 ik
1.3.1  DNAFEHUEZPCRYE

REGh K 2 DYk — OB, HURT I R R oS e 3
— RIS (hexadecyltrimethy ammonium bromide,
CTAB) #ZH(DNA. K&, DAIREUDNA MBI,
PCR%SEBH MM R o 1 RIAESLCCD1AFE[F 23k # 44 i b
NBATEXTEE, WTHEPRDNATE 9B X B

PCRAZ (20uL) : Tag mix (2X) 10uL; 1E. &
597 %1 uL; DNAMEH] puL; ddH,0%M5% %20 uL, AN
7 uLo

PCRFE)¥: 94 CHIAMES min; 95 CAEME30 s,
56 ‘CiB-k30s, 72 ‘CIEM40s (30 MEH) ; 72 CLEfH
10 min; 4 C{%I5.

132  SEZIPCR (real-time PCR) %5

Gt — R ICE R R S, MRS MR E
2, RIS BOmegail MG UL 15 FRHEUMRNAH
RNA PCRi®AF &1 #5% NcDNA. % [ Evo M-MLV i¥i #%
SEFRANRF & RHSYBR® Green Pro Tag HSTH
TR qQPCRIA T &k T real-time PCR. [ MAK £ 20 uL,
H:412 X SYBR® Green Pro Tag HS Premix 10 uL, ¢cDNA
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200 ng, 1E. &M FI%%0.2 umol/L, ROX Reference
Dye 0.4 umol/L, FIRNase free waterfh5F %20 pLo M
%M N95 CHAEMES min, 95 CTAEM10s, 60 CHIE
1 min, 40 MEH. FMFEMYRES MEYEESE, H
R I E RN REE. BAERES R &R
T, SIWIFE AR IR.

#1 real-time PCRY| %14

Table 1  List of primers used for real-time PCR
k4 ERG (53D R (539
SICCDI4 AAAGGGCTGTTTGGTCTGTT TGCTTCCTGCCTGTGTAGTT

Actin TGTCCCTATTTACGAGGGTTATG ~ AGTTAAATCACGACCAGCAAGAT

1.3.3 ¥RV E

K FIHS-SPME-GC-M S £ A M 5 75 i S sL ¥ R/
Y. ZIREE"". Cheng Guoting "5 il 55 55" 1) J5 ik
WEAE ) o

SPMENUFE:  HURSGH /NS S5 AN RS, HISIHK
WUITHST 3, BUAS g B/ AR SHK, H A3 g KR
FRAN, A ANN10 mL 0.025 mg/L#3-FFilbrAE T40 mL
T, BT50 CHEEBM RS L (xR
500 r/min) , “F#710 min /5 T T0 25 [ A8 f 3 B F
40 min, FHACETNHE, K3 min/5HETGC-MS/ 1T .

RSt i E HHP-INNOWA X A S B 4 4
FE (60 m>X0.25 mm, 0.25mm) ; HEFEEIREE250 C;,

R AR FHRFEF: 40 CIREF
2.5 min, 10 C/minfF£110 C, 4RJFLL6 C/minTHEE
230 'C, 4EFF8 min; AN 4iHe (99.999%) ; Uik
1.0 mL/min. FiiafF: A7 MTPHE; HEH
JE70 eV; B E250 'C; SRR E PRI T
i, R VEFE35~500 u.

EE R ER: RATENEE (NIST 201D #H4T
KR KW, 57 5 % L UG B DL K AH 5% Sk % 8 R
S R R PR 2 4y CIE )R VT L FEFE800~ 1 0007 [#]
D o SRS R MY B e R A BRUE AR —%.
134  KWHE MRS ENE

B RS RN RR A, AF T, PRI g i
A10 mLE O, IS mLEORIREUR (IE Sk Nl: L
KBE=2:1:1, VIV , HEFEEE20 min. 600 r/min
B0 10 min, K B3SRBS OE: mERNEOE
IS mLERRIOR, EREHEL, &2 kB
O EER . K PR E S RAE R TR H2 mLa
IR TR RS MR, 1300 r/min #0225 min,
B EER AR 0.22 pmJE L JE2 K, ¥ A2 mLiE
iR . FILC-2010A HT HPLCACHEAT A . F
YMC Carotenoid C L3 X RS R AT, HE
FALE . B-T18 DR, h B AR A E R ), O
VELRE [ VAR #E 1 28

1.3.5  HAbg RS E

B B S FH RO B s e s VO Bk R A
BHE L el s B Tk [ A o 4 S T R
A E s R T A R R FH R s v I e
14 BHEZIT 500

K HExcel 2007 2SPSS 20.0% 14 4t i1 5 73 ¥ I
AT REVE T AbRHEIm 22 7H 5, R Originfk AHH1E & .

2 HRSHH

2.1  SICCDIA-OEk R IMRIE K4
UMK 1986 bp i H 14
(B, CILOOSHITIAPH MRS 17 Bk, ACHITIAR
FH AR I 15 #k. EELCI1005(%OE-2. OE-3. OE-84l
OE-9%k ZFACOE-7. OE-15HOE-16%k RiFITHRILAE
M . real-time PCRAM T 45 R E2F 7w, SWTAHHL,
SICCD 1 AFE RIAE X ik B AEOE-3MIOE-9%k & i i 2 T
B (P<<0.01) , 4r55E3.82/13.41, SICCDIAX:PAHXF
KIS EAEOE-2MOE-8tk R & THE (P<0.05) , 737l
F&2.92F12.27, SICCDIAXER A%} ik FE/EOE-THIOE-15
MRAP R EETE (P<0.01) , Zp591J&2.74512.09. 7F
OE-16tk 2 R EFF = H1.68 (P<0.05) . EHIEIL R
1 K i B B ORI CI1005 1 OE-2. OE-3M10E-9, ACH)
OE-7HIOE-15%% 2 47 J5 2L 1) i 5l & A0 44T

M+ — CO2 CO3 COo8 CO9

1000 bp

1000 bp

1000 bp

M. DNA Marker DL2000 plus; . [H{ExH#;  — B PExT
M, CIO05H AR NCOME F s ACHARTENAOK R o
{11  OEHIKEPCR% 5T
Fig.1  PCR identification of OE plants
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“ O 1 1 1 J
WT OE-7 OE-15 OE-16

415

a. CI1005; b. AC. SWTHtL, « ZRFEH
(P<0.05) ; =« MR (P<0.01) ; F.
2 CI1005 K% ACHSLSICCDIARIR & i
Fig.2  Relative expression levels of SICCD1A in CI1005 and AC fruits

2.2 SICCDIA-OEX o2 FIZEHE N K52
22.1  CI005%& i

WE3ARTZR, OE-3F10E-9%k &2 5WTAH b B szt
Bk H—PHITEES (£2) , KILOE-3MOE-9
fla*fl. C*HEFILTWT, iEPOE-3f10E-9484¢, 4
HHMEARG. (HOB25WTERFEZR. Azt
LHMEFRR KA AR, [, Rz
W, a*HRRNLEE, ([AMmEETL e, (HBIgkeE
It bHERRTE, EbkeBREr e, ERKER
BindE A, CrENOEBMNE, 5®RTIESER
R, GEA2 1 R, SICCD1AFR Ik il v 2
Bk, ok EIE IR T RS B W R
PR FHHPLCYE R M SR SR 1SS PR AR, FEEE
ISR P RMBRBIALER. HEEMB-AE MK,
Hp Bk PR E=F 2 M, ERESICCDIAZA
fEF RS REAE PRGBS, WEBBHR. 5WTH
[k, OE-9OEZEIAE MRS E. FTIMA RS EMNE E K
(P<0.01) , 4r#1°457.55 mg/gH138.88 mg/g; OE-2.
OE-3t B L TWT (P<0.05) , il &60.33.
41.83 mg/g#160.36. 40.73 mg/g, {NOE-2/IA-#HE K
S BN FE R N12.73 mg/g (P<0.01) . 74,
SICCDIAKERI N &Pk R 3 3% & S R PRI 2 35 5,
AR ABMA RS ELEE® THERSE, M
A ERZ .

~ Bl

» 80r mawgiqE onfiE mAHIE NE

s 60 N * * sk

i

&1 401+

¥

& 201

z , . .

® WT OE-2 OE-3 OE-9
A7)

XM TR

~ BZ
= 80r maEmiaE onfmE mpAMIE MR
E 60_
i
41 40+
¥
2 20¢-
=
X 0 WT OE-7 OE-15

215

ASRIAML; BRI MRS E. AR CII005S3RE;  FhR2. ACRSE.
13 SICCDIA-OEXfCI1005FIACH WIS | & A& REbsg i
Fig. 3  Effect of SICCD1A-OE on carotenoid contents in CI1005 and
AC fruits

#2  SICCDIA-OEXFCI1005 L5 {0 0 11 3 Wi
Table 2  Effect of SICCDI1A-OE on color difference of CI1005 fruit

)f;k/% L* a* b* C*

WT 35.68+£0.15  26.71+0.11 16.68£0.08  31.49%£0.07
OE-2 35.15+1.04  2583+039  15.94+038  30.35+0.42
OE-3 35.19£0.68  20.02+0.4* 16.39£0.50  25.87+0.62*
OE-9 34.81+0.87  20.7+1.29* 16.27+0.51  26.33+1.26*

222 ACHE

W3R, OE-THRL*E S CEWM B ZEMLTWT
(P<0.01) , ZF51/&32.518121.79; a*{EMIb*{H & FHL
FWT (P<0.05) , 4355&16.37H114.39. OE-15/(C*{H
WEFLTWT (P<0.01) , N21.12, L*, a*. b*H
FELTWT (P<0.05) , 2 517&33.17. 16.68F114.49,
RS R R RSB, (HAESEBRRE WSS R
WAL OE-THith A8, OE-15JF LR &2, HETWT,
OE-7TH R B EHAY MRS ELREMKTWT (P<0.05) ,
N55.66 mg/g; OE-7HIF 4L 3 M i 3 P4 R36.79 mg/g
(P<0.01) ; OE-15/438.61 mg/g, @ &EZNL
(P>0.05) ; OE-7TMIB-#H% M & &2 MW N F RN
13.08 mg/g (P<<0.01) ; OE-7HMIOE-15fJH# &K & BEE
AR (P<<0.05) , 737))°45.76 mg/ghl5.82 mg/g.

43 SICCDIA-OEXFCI1005 %2595 5 7% (¥ 3% il
Table 3  Effect of SICCD1A4-OE on color difference of CI1005 fruit
H;/% L* a* b* C*
WT 35.6610.30 18.26+0.91 16.791+0.74 25.3840.14
OE-7 32.514+045%% 16.37+£0.16% 14.3940.22% 21.794+0.21%*
OE-15 33.174+0.26% 16.68+£0.22*  14.494+0.04* 21.12£0.97**

23 SICCDIA-OEXIISHHE N ZRATAHE VI 52m
23.1  CI1005% i

TECI1005 3 Rk e WTHk 2 AL 30 11 Fl 2 2
NRITAEERY (R4 , SREKRBIERY S BN
BEETWT (P<0.01) , 730lZWTH4.31, 5.68 5l
5.02 5. HHOE-3FOE-9%k & H 1) 6- H 5-5- B 45 -2
g, FEAERE . VRS IR B-IRFT R . (E)-FriRiE
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SEYWMEFSTWT (P<0.01) ; OE-3/p-4 %' .
(BE)-¢- LT 6-H FE-5-FF)fi-2-FE 13,7~ — F IE-6- 2 Ji-1-BF
SEMBEETWT (P<0.01) ; OE-26-H-5-5¢
J5-2-B . 6-FHE-5-BEI-2-BE . BHMEE. AL, B-R%
il (E)-a-5PWi. LRI, 3,7- = H H-6-Ff-1-
BE. B-IRFTREEE. R TERAI(E)-FT i & B R E
FWT (P<0.05) .

CI1005 & WTHk & ) SRKFAESS 73 W 4w . 2
FESICCDIAZR LR EBEXFCII005 (LA FHHEAR 7 ik
HEEH. B TWT, OE-2. OE-3FOE-9fEH
Ak, RLESRFMEE R E N (P<0.05) , OE-2%
AN17.28. 5.72. 6.55 4, OE-34371°822.03. 7.35.
8.82 4r, OE-94r%1°419.62. 7.13. 8.25 /3. BZ,
CI10057 K iEtk R AR LR Y & & 0 3 m TWTHRSE,
FHERAFIME R E I S, AR IR AR .

§25_ S s OWT
| D OE-2
:E @ OE-3
® 15+ mOE-9
r

2 L1

5 0 1 1

1A RS R
vl

14 SICCD1A-OEX CT1005” k13 43 5%
Fig. 4  Effect of SICCD1A-OE on aroma scores of CI1005 fruit

232  ACHEH

EACTE FRIE LWTHE R i 3LAa I 219 P ® &
TR RY) (R5) , WRIEKRSERY S &N
FTWT (P<0.01) , OE-7HFIOE-15%) 5= WT1.88 %
.73 ff. HAOBE-THE REETERE . 3,7- W JE-6-F Mi-1-
B, f-HFTER S ERE R TWT (P<0.05) , 6-FH-5-

B -2l . 6-F RS- -2- 1. B-EFP . (B)-a- %%
i, (E)-frERESEREE S TWT (P<0.01) ; OE-15
()6~ FF -5 B 45 -2- i . 6- F JE-5-PEJd-2- I . P AL
B-RBW . HMENEESELEESTWT (P<0.05) ,
(BE)-a- L2, p-HArgE. (E)-IFEBSEWEERST
WT (P<0.01) , 3,7-=HH-6-Flf-1-lE S EE5WT LR
EER (P>0.05 . B2, fERESICCDIASLFREWBIET
ACHSKIAE NRITAEERD G E.

RRFEAEAS - S FT R . #HETWT, OE-7.
OE-15Mfe . Mk, RERZENM, OE-74 414
10.74. 7.49. 8.40 4%, OE-154>%1410.42. 5.85.
7.64 5y, MHISRIE, SICCDIA-OEZE iR seh A Kk
Vs BN EERT, HAEARESMEEERE, Kk
RN

& 151 OWT
= @ OE-7
~ ek

N 5 m OE-15
r

<

Q

< 0 1 1

HiRil
Fl5  SICCDIA-OEXFAC UK 1355 IR 550
Fig.5  Effect of SICCD1A-OE on aroma scores of AC fruit

24 SRR
2.4.1  CI1005% #ii

MF 6T ~, OE-3FOE-9 K] ¥ I & % 4 i &
S EEDTWT (P<0.01) , 4% 26.2% A
6.1%; WT{N4.47%. OE-3MIOE-9Of i &N ZE
TWT (P<0.05) , 737]/237.34 mg/gi35.77 mg/g;
T R R ER R EMLTWT (P<0.01) , 4

44 SICCDIA-OEXFCI10053E 5 I W85 b KA1 A5 K90 3 B 1R 50

Table 4  Effect of SICCD1A-OE on the contents of carotenoid-derived volatiles in CI1005 fruit
ng/kg
6-FEE-5-pE 6-FRIE-S-BE o o e RSt 3,7-ZHk-6- o . s BERD
i o 5 it 5 4 i -4-4 T - [ BN It i - =
H‘(,‘?‘\ ‘Jifﬁ—z—ﬁﬂ 'J/fﬁ—z—ﬂﬁz § *@\?‘ %ﬂ%% ﬂ :f:?ﬁﬂ (E) a ﬁ?’?ﬁﬂ Viﬁﬂ ‘kfﬁ-l-ﬁ?’— ,B H‘h’*?\% é ‘I’%WEH (E) 4T*%E§ é’n\i
WT 46.23 6.00 1.43 2.94 4.63 21.38 1.38 1.24 4.44 25.16 5.79 120.62
OE-2 172.52% 30.77% 8.18* 55.32% 24.56* 26.83* 7.40% 15.09%* 19.75% 96.35* 63.91* 520.68%*
OE-3 202.15%* 37.57%* 25.17%* 83.16%* 28.27%* 39.90%*  25.34%* 27.34%* 28.73%* 111.76* 75.25%* 684.64%*
OE-9 185.46%* 25.56* 16.85%* 85.38%* 22.15% 29.49* 13.95%* 13.27%* 34.27%* 107.8* 71.29%* 605.47%*
E: « SWTAMLZEREZE (P<0.05) ; = SWTAMLZRREZE (P<0.01) ; T,
#5  SICCDIA-OEXACH T REE b HAEFR Y & Wi
Table 5  Effect of SICCD1A4-OE on the contents of carotenoid-derived volatiles in AC fruit
pe/kg
6-FIEE-5-BE  6-HEE-5-PF e . o PR Iy B B o - e M TERY)
N - i -d- i ’ -IA ? i} i - ¢ fey
WR o Choan . R pRTE @wm TR 0T paivhm muws  @-rem S
WT 187.65 31.98 8.58 16.27 19.71 16.98 17.40 40.57 12.40 351.54
OE-7 288.40%* 80.69%* 26.10* 25.82%* 28.87%** 32.58* 30.90* 102.50* 45.88%* 661.74%%*
OE-15 241.09* 39.77* 17.13* 40.21%* 30.42%* 19.36 31.46%* 94,52+ 95.21%* 609. 17
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Table 6  Effect of SICCD1A-OE on quality indexes
e CI1005 AC
WT OE-2 OE-3 OE-9 WT OE-7 OE-15
LY [ T > U % 4474021 4.8740.29 6.20£0.10%* 6.10£0.20%* 4.4040.10 4.7740.29% 4.9740.12%
MBS R (mg/g) 33.67+1.03 33.33+1.32 37.34+3.39%  3577+0.77* 16.68+1.12 20.03+0.40%  18.7040.21
MER S/ (mg/L) 0.66+0.14 0.5740.05% 0.36+0.08%* 0.37£0.11%* 0.75%0.13 0.38+0.12%%  0.41£0.02%
VCR =K%/ (mg/L) 52.11+0.28 447754+0.65%  42.10£020%  42.68+1.29% 44374258 37.10£1.31%  41.234225
WERRLL 5.0940.33 7.2040.30 10.3740.58%%  9.6740.32%% 2.24+0.23 5234+020%%  4.60+0.19%*

H1J2£0.36 mg/LF10.37 mg/L; PRI EZEHTWT
(P<001) , 4353£10.37419.67, OE-2Fk & BT L 4
RS, B EIFLREER (P>005) , AR
BRI R AR RIAM REEA S TR RIVC
JREIRFERWT AT BT R B, 435 244.75. 42.10 mg/mL
F142.68 mg/mL. $EESICCDIAZIE F A $#2 CI1005 R 52
IR YERE R R B H . SRS E AR L .
242  ACHEH

ACTT R IE Bk 1 0] ¥ P [ P ot & 5 B0 2 2
Mo AR TWT, Fik& & & FOE-THE & nl A ME[E TE )
RESBEZERTTE477% (P<0.05) , REEEEL
FEIE%20.03 mg/g (P<<0.05) , FEERLLHZ B &R
%5.32 (P<0.01) , 4351°520.03 mg/gh5.23; EERH
BIWRENREZERFIL (P<0.01) . VCJFE B EF &3 HIK
(P<<0.05) , 4r%15£0.38 mg/LA137.10 mg/mL. OE-15[f]
PERR LR L35 3 4,60 (P<<0.01) , MR IREH G
FZIEN041 mg/L (P<0.01) . MPEESEMVCEEWRE
BHEZEER (P>0.05) . #&ESICCDIARIEKT %
PR ACK S n Ve B T o B S S E AR R
tb, BB SE ARV BRI,

3 9 ®

K NRETRR ERRERE M, £
POt RS ) B R PEPY, Simkin! AT SR 7 %
B, SICCDIAREW 2RISR MR- HEHE R, HIER
ST N R BB W E = R
FW, LR TR A St R R G R R i SICCD 14
REFLE, HRLBMLRMB-TE R A
(P<0.01) , MERTERAWEMN, EARLEHH
RIEMGER (K6) , RESICCDIARENRIERE, &
KEXBRLHFNRLEMP-HE MK, HERSEXK
HREER (P>0.05 . IR EEHY NRSE
BWT R ZFE (P<0.05) , FLFie Ak, Kk
SICCDIARRF L BIR M E —EFRE, KERFE MR
W, BRI R AN,

£ Xt SICCDIA-OE#k 2 RSt H RS BR A B %
LIS (P>0.05) , HEMATREH PSR R — 27

i CAUEWICCD LA SR ZHh B FOK SR . e Ahar
RMB-LBWRI AR, FAFMBELPFMHLRSE
R ZE i (P<0.01) , BEBESICCDIAZMR &
X —ESICCDIALET itk N AR B R
PEEO, LR B SRS T B 5 2 R R Y

Eipwx SICCDIA o qist s paff-2-i
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W RS
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Fig. 6  Model of the mechanism of SICCDI1A action in tomato fruits
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