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The relationship between the expression of lipoxygenase and
flavor components at different brix levels of Hongyang kiwifruit
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Abstract: The changes of flavor components of Hongyang kiwifruit at different Brix levels, and the rela-
tionship between the expression of Lipoxygenase (LOX, EC1.13.11. 12)and flavor changes were inves-
tigated. With the measurement of a sugar concentration detector, the samples of Hongyang kiwifruit in
different ripening stages were expressed as different Brix levels. By using the technique of HS-SPME/
GC-MS, the flavor components of Hongyang kiwifruit with different Brix values were determined. The
results showed that the content of esters was increased whereas the contents of alcohol and aldehyde
were decreased, when the Brix values of kiwifruit were increased. According to the analysis of Quanti-
tative real-time PCR, the expression level of AcLox1 and AcLox5 were increased but AcLox2.AcLox3.
AcLox4 . AcLox6 were decreased with the increasing of Brix values.
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2T BHBRME Bk (Actinidia chinensis cv. Hongy-
ang) f& A4 T BT — > 21 68 5 P 0 R oMl AR R A Bk
Foft s VR4 J T 2L A, 2R RO Bl (5, SRR PR B Ak
O, AR LA B RO RS RO EGE A
T 0T 45 52 T B Y Rk R T B E
EFRE S PR AR R R 0 A L2 0 2 7 bk
M R K2 — TR GC-MS Bk
BE B T IR O /R T A R 2L TR
Wang 25 A € T 56 0k R IR A b2 R Hort
T6A PIFERERE A, K BLBR 2 BER5F R H/ A
153 ¥ A AE B i 25 YL Coralia 45 A X6 76 Bk Ak
B (Actinidia eriantha) T S84 19 53 B . 45 R 3k
B, R 2 ke Bk 1) A SO S A A
JRR TR » SV 91T » A ATY 52 FFIRGE ik 52 55 L 30 40) 21 ik B 17
Mok A AR TR I D R

AT R W Bre bk 1Y & TR J5 2oad 72 v
A IS IR R AR R KA . IRE A B (Li-
poxygenase, LOX, ECI. 13. 11. 12), & —Fp & 4
MLET R BRI BT — PRI S A I -1, 4-
PN B AR W 22 T AN 1 IR T R 1 i R A Ak
A UEA B U i B B S . TERL IR
V9 R A R R 2 LOX 19 ZR W, e A1 ad
N A 22 B KUk AL A 4 LOX AL 7= 4 b i 2
PRI L 40 B 1 7K R 7 2B O R A R A 3 LA
LOX Je R K 22 $0Hf 2 LA KL R 58 15 19 JE XA AE S
eI TomLoxA. TomLoxB. TomLoxC., Tom-
LoxD. TomLoxE 1 TomLoxF 3t A &S, iR #E
LOX S A0 i 8 9 007 &, AR 43O 9-LOXs F1 13-
LOXs Bk, B 9-LOXs 78 Co b AT 4
MIE % 9-HPOs, 13-LOXs & 78 Cy; b #E47 n4&
BB A 13-HPOs . LOX 76 2R 92 g4 3 51 15 3
NG b S Ak, 5 | S 200 S R A, R TS il 5 R DT R
LOX 528 1 33 1k, % S 92 b e 4/ Y LA
FEIL RN FR Lo BRI By 3R 3K &, ) 23 ik
WY G B, Chen 25 ATE B AP s T
TomloxC FAIF 5212 He PG g i 18 25 AR08 & L4y
A JE VR LR S R B h R B LoX
RHHEEHE DB AdLoxl. AdLox2 . AdLox3 . Ad-
Lox4 AdLox5 il AdLox6 %5 6 4~ A 5% X 26 Bk A
B R R SN A ER ISR Cs BE2EHIE B A A A
A E YR X AR Bk 1 AR A B Y AR
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PR,

A SR T 25 - [ R A2 B0/ 0 685 I 3% I
FH SR E fE PCR 45 B R X6 R [ i 24 8 19 200 BH 6
TR B B HEAT I L IR A AT T AR SR Bt R
B Loa S 4% 15 K (9728 4k, 38 23 X P & 2Z 7]
(A8 A 56 R HEAT 0025 40 BT, Ry Bk ik it o ik 7 2 1L
PRI

2 #MRMTE

2.1 # #

ZL AR o SR TR B 7K 2 SR A Ak o A R
Hi s SRAF I O/ A, Je B E L Brix KZ 6.5
AR SIZ T KR A R L A IR 18 ~20°C A X
MR 809 ~85%.

TransStart Green qPCR SuperMix UDG #l
TransScript I Two-Step RT-PCR SuperMix ¥
T R Ve /NS

DVB/CAR/PDMS(50/30pum) Ti %5 - [ # f3f %
A, 6 W A 3% B B s Trace DSQ T AL UAH (45
J i A, 55 B 8 8K €A ] s CEFX Connect Y 5E2
i 5E 7t PCR AL, SEE AR A Wl

MQK-90A RUMEEEAL . b KT B2 AL
2.2 LWHE
2.2.1 @A Brio sy & RS, B
RN BT, E T 1 S5mL B0 T, 10000 1/
min B0 2min, BCEIE TR RS AT I 2 2k R
Brix {H43 514 6.5.10.13 FI 16 )5S AE R AN R A%
B B R AR
2.2.2 ME-BMBMERF F WEHPCOKNFE Brix {E
BRI SR 52, 26 B 5 K SR A IR &), BRI S B
T 20mL BTN % B ETE 40°C KB IEE
TOmin, T HORE [ AR i3 2 B0k oA T3 28 i, 7 45°C
KRBT T A B 30min. & HCSE BRI B #E Bk i
BT GC-MS ¥E# O, 7E 250°C 254 T ## A 3min,
3 GC-MS FEAT A W o 19 34 R AL
F T BRI 2 (NIST 05) I 25 A MK 2 % 3
Hk 77 20 i & AP R ) il ] — R
PETHE A H A AT & . GC-MS 1y 40t 5%
HanF

@Rl TR-5(30m < 0. 25mm., 0. 25um) #if
PEA BB A 203 He L AW & 1mL/
min; $EAE DR BE S 230°C 5 T8 43 It o #F 5 TH IR AR
5 50°C— 230°C (6°C /min) ; f# #r Bt 18] 5 Smin; B
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dr

TR ELJE ; 8 7R EE 230°C ;422 HRLEE 230°C 5
VU 2T T 35 i B Ry 150°C s 534 88 L Kl 1200V
HLESHLE N 70V RGTHLTE A 34, 6 A A H T
20~500amu.

2.2.3 LOX AR E# 55 EHXK  FIHKESEAN
TEE WA AR T % B LOX 3L K% E 905, 1
NCBI 25 145 2 A B i CDS ¥ 31 6 B 45 5 511k
T BRI Bk 5 35 DR BCHE I v 0 AT R ik R
AL f =5 1) )3 5 AR R 20 BE Bk A Bk LOX JE I R
T 5 5.

2.2.4 RNA #HE RT-PCR &4 f#i il TRIzol
IR ICAR] Brix B 2L 52 8 RNA L $2 U7 1k
Z M Invitrogen 9308 Ui Bl 45 i 47. RT-PCR &
Bt Z N 20l 85 — 4 &4 11l 7K. 0. 5ul Y
Oligdt, 0. 5L # DNTP (10mM), 1L 4 Inhibi-
tor, 2ulL By RNA. IZ17F2/F 4 :65°C . Smin. %5 25
A 4pL 28 5x buffer, 1pL 19 ACE J # 3. i5
PR F R :42°C ,40min; 95°C , 5min.

2.2.5 qPCR Fi# qPCR KR K 20.0 pl,
A 10.0ul. B9 2 XSYBR Green PCR Master Mix
(UDG) (Bio-Rad. 2£[#),2. 0uL # #HJ cDNA. 5|
Y 122 250. Opmol /L. i H] 52 1) & & PCR AL A%
FFJE qPCR #0012 17 #2 )% 4 : 50°C , 2min; 94°C,
10min; 40 PMEHAY 94°C,5s Fl 60°C, 30s. LI WRKk

Bk Actin fEH NS, FiEal % 5'-TGCAGATCT-
TCGTGAAAACC-3", FiiF 5 ¥ 5'-CCACCACG-
GAGA CGGAGCAC-3'.

2.2.6 #HEBEHRITE5 S ALK ESEES
W BRI An i 227 1T 2R R I 50 25
B SPSS12. 0 i#ff7 it Hr. B EM E R P<
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Brix {5 (6.5.10,13 F1 16) &Y £L BH AR Ak £E & b 4G
8 A AT F ALy 40 o O E L (E)-2-C i
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Il e e W W N IO W A 11 A R o N 2
Hort 16 A FVEIRFEh 3 Z M T H IR LR M LR 2
Tt o T 21 BA Hh oA 2 30 106 B — PR A 5 s A 2 1) B 1)
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Tab.1 Relative contents of common aroma components in kiwifruits during different storage stages
HHRT & 1 (%)
A=) HFAA

Brix=6.5 Brix=10 Brix=13 Brix=16
1 (Z)- 3- O s 17.37 17.76 9.702 3.96
2 IE O 13.785 10. 47 7.434 2.233
3 (E)-2-C K s 12. 505 9.915 5.768 4.235
4 [y 6.195 7.815 6. 356 3.432
5 T B 5.16 6.315 23.842 32.527
6 TR H s 3.345 4.68 19. 362 30.921
7 T-fR 0.285 0.12 0.028 0.033
8 2,2,6,6-PUH 3-4- 2, BE L P b 1.26 1. 245 0.714 0.616

3.2 AR Brix FHTHBERRLIEFSIK ST

TH ST

2RI L 21 PR A MG B A O A2 T B
BRI HAE AR Brix (EAF & Y
i 28 BB E R AN T R,

Fh Pl R S A A X R B Brix /934 00 5

W B b T B BT R R R LA 5 T 288 A AH
FrEAE RGBT — T R (B 1B) ; i
IR RO U W N T B T < - S
10) s B ZE AR G B it 28 30 by S 100 3 Jon -y T 3ok R
IR (& 1D).
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Fig. 1 Relative contents of aroma components in kiwifruits during different storage stages
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A: n-hexanal, (E)-2-hexenal; B: n-hexanol, (Z)-3-hexenol; C: methyl butanoat, and ethyl butanoate
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DU e o TR AR 1 A L X R S D IR 2R S i B
Th B 45 R AHAE
3.4 [ Brix FHTAMEBBEMRSH LOX &
#:371 Realtime-PCR #9] , AcLox1(Achnl198621)
1 AcLox5(Achn220011) ) 32 1K B - 52 5l 30 3 f) 358
IS b TR R Brix {H i 13 #n = 16

R R BT R EE B84 hn (& SACFIEL SED. i
AcLox2 ( Achn022081 ). AcLox3 ( Achn098971 ).
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A RS LA B BT BT B A # (18] 3B, & 3C,
&l 3D FEl 31).
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Fig. 3 Relative intension of AcLox1,AcLox2.AcLox3 . AcLox4 ,AcLox5,AcLox6 in different Brix from kiwifruit .
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