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Correlation of formation of hexanal and hexanol, LOX activity and gene
expression in fresh waxy corn

NIU Li-ying', SHEN Ling-yan'*, LIU Chun-ju’', LI Da-jing', LIU Chun-quan', XIAO Li-Xia’
( 1.Institute of Farm Product Processing, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2.College of Food Science and Engineering ,
Yangzhou University, Yangzhou 225000, China)

Abstract: To explore the role of lipoxygenase ( LOX) in the formation of hexanal and hexanol, the main volatile com-
ponents in two fresh waxy corn cultivars, Jingtianzihuannuo-2 and Suyunuo-11, at 4 developmental stages were collected.
The content of hexanal and hexanol, the activity of LOX, and the relative gene expression of ZmLOX1, ZmLOX2, Zm-
LOX3, ZmLOX10 were determined. Correlation analysis were performed and the results showed that hexanal content and
hexanol content were significantly positive correlated (P<0.05) , and there were significantly positive relationships among
the expression of four LOX genes ( P<0.05) ,however, LOX activity didn’t show significant correlation with other parame-
ters. Principal component analysis (PCA) plots showed that all the parameters were clustered into three groups: the expres-
sion of four LOX genes, hexanal and hexanol contents, and LOX activity. No significant relationships were found among the
three groups.
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HHE RV EZ T, T RE SR EK R H &
XD LOX i8N LOX & s H5 1 25
22 I8 AN 10 F IS 5 B2 ( Polyunsaturated fatty acid,
PUFA) W4 Ak B, 4B P v 22 LU I 9% RS JRR IR Sy
&M, HE LOX VETF A= i 9-2 3 4L ¥ (9-HPOT)
N 13-Fad E 49 (13-HPOT) , R = th &0 & Ak
46 (HPL) VE A U Co RN Co I8, 7 L
SUNE (ADH ) B9 R A2 R, i ™ = Co 1Y
T T TR LA B AT A 1 TR 2 B PR O T A R T ARy
(Green leaf volatile, GLV)"'. GLV 7 ¥ 2k B HF
B BT S B bR P AR
R BTG o e R R AE RS, AE
S R TR KRR A v ) 5 i B AT
PRAEAN R XURAR G

A R K I 2E LOX 842 K JRUMR 1 42 2 3T 4F
e, LOX & —AREEH G5, B Y s
SHZA LOX R T, a7 SER S Sy op
HAERFRER LOX [ TR GLV A, BT
TN FE K PAE 13 Fh LOX, ZmLOX1 R FEAE T B3
Frkih B 9-LOX FI 13-LOX 193 A% G B R A5,
S ZmLox2 HERE R AER R E LR E
ik, ZmLOX3 F77E T 5 KA BR B AR 38 LA e & & R
H 20 ZmLOX 10 {3 TS | EZETT GLV 194
Y TEXS EEERE oK LOX BEERPERTIE T R BN,
o Bk oK R B AEAE 2 B LOX W) TR 9 HAE
feERR SR GLY M EZ hO 5|, T
FEEER IR KF E AR EORG oK GLV Az Al
T ML AT TR 2 A S Bh 4 A K 7 40 i e
B EK P OB O B & 5 LOX BETE PELL S Zm-
LOX1 .ZmLOX2 . ZmLOX3 . ZmLOX10 (¥ 5 %} 3t H 3¢
IR Z (AN AH DGR R AT 43 A, Ry i EAR EOKR R
PP SR AL IS IERE

IR ik

1.1 iRIew A

WEE AR LA 2 50T HER 115
(SY) ¥R B VLI A LN B2 Be 7S & sh PRk 2 5L 1
I, 2 G R TR G 14 d.19d.25d .31 d
PEAT SR, 435905 o7 A7 i A | FL AT A | 2L
JE AR 108 JTI~4 A SY1~4, RS H T
T ABRAI, 738 583 FORFPRL , R R Je B2
X HT-80 C UK,

1.2 FENSEMIRF

Agilent 7890A/5975C S AH (1% T 1 1k FHAX, 56
Agilent 23] 7% & ; CAR/PDMS/DVB [ A fil ¢ BU A% B
3k, 3218 supelco 28 F] 72 i ; HP-INNOWAX B 415 (33
FE, 3 [ Agilent 23 7 7= fh; 286 2 & PCR X, & H
Roche A A] 7=, Trizol i857 &5, 32E Gibco 23 FI =i,
1.3 REHE
1.3.1 TE TEASEHNE BEEARR 10 g
A 40 ml 4 CHAHZEEAK, BB mFEE, H 5 mlk
MR GH TG E 455 50 ml, B S ml T
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40 C K45 15 min, 7 A # Sk ( CAR/PDMS/
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WIHREE 40 CLEFF 2 min, K5 5 C/min THE E 220
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s,72 °C 30 s, fGFF 45 ¥k, 72 C L SREMES . R
2B A SR VA TR A AT
1.4 HiESH

K H JMP (JMP 10.0, SAS Institute Inc.) #E47 5
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Table 1 Sequence of primers 2 éﬁ %Eﬁ}*ﬁ
EH BIAHK BRI (5'3) ’*f’fzg“‘ 21 AERKYPFAMHESETRPOBNCES
ZMLOX1  2536LOX-1F  GACTGGGAGGTGGAGAAGCA 70 B
AN ST > NEE N fi39 Nad =]
2536LOX-1R  AGAACTCGGAGGCGTGGT 4 'jqﬁ%ﬁmﬁﬁiﬁ%i#a ATSRAERE 2 %
NEE = s U = Y
ZMLOX2  2536LOX-2F GAAGCCGACGCAGACAGAC 128 (JT) F95 T i 11/? (SY) TR i Y 6.00
e = N -
2536L0X-2R  CCTTGATGGTGTAGCCGTAGAA 59.90 ptg/kg;i@? . ij; 0"11/\8"52‘93 ig/kgj Zﬂ;ﬁl
ZMLOX3  2536LOX-3F CGGCGTTCAAGAGGTTCAG 139 *ﬁiiﬁﬁ@ﬁ@@ @fﬁﬂi el E;ij'ﬁj ’f?Lﬁ“’ﬁﬂ
SU=N | b=F =3 PN NEE
2536L0X-3R TGGTCAGAGGTGTTGGGATAGA i ?E’ﬂf& EL U} %\I:E;qj%ﬁ [a] }I‘L, 1:% ?/H;?g Di] bf*%;ll
X +|“;_‘f,_é"\\_‘f‘/ f’ﬁ\\ 7 :L\‘ R \:72
ZMLOX10 2536LOX-10F TCGACTGCAACTCCTGGGTG 80 zgzi i; %?klﬁjlilﬁﬁ? * )ﬁé ?ﬂ? H/\ %g;
B FEKE(E 1), JT 892 S =k
2536L0X-10R CGGCAGGTATGACTTGAGGG Ei i = % ( )o ] Ao %/\:
. e . LB A HE A T 22 R AT 35 T SY A O
GAPDH  GAPDH-F  CCATCACTGCCACACAGAAAAC s
A
GAPDH-R  AGGAACACGGAAGGACATACCAG
70 10
60 . g
o on
4 50 & 7
on on
2 40 = g
I 30 i 4
Pt Qo 3
14 20 g ;
w10 m 1
0 P 3 4 0 ﬁ 3 4
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Fig.1 Hexanal and hexanol content in two waxy corn cultivars Jingtianzihuannuo-2 and Suyunuo-11 during grain development
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Fig.2 Comparison of LOX activity of corn cultivars Jingtianzi-
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LOX3 FEHFIRBATHIA R ERE 1150 117.25 F1 8 115 XF0 4 SR E I RUEHEIERE 2 S H &
4. 92 % BEPRH RUE SR AEKG 2 S ZmLOX3 BRI R IREA IR IR BRE 11 S A9 2.56,92.96,10. 52 F
KNI EAG 11 50 5.54 1%, Ji4b, 5 GLV ¢ 45.15 4%,
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Fig.3 Comparison of relative expression of ZmLOX1, ZmLOX2, ZmLOX3, ZmLOX10 genes in corn cultivars Jingtianzihuannuo-2 and
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24 EXCEMOCEEES LOX FEMHE.LOX EE M SRS O R AR Z B DL 4 Fp LOX N Rk &

RIFEWE XD ZHEREFMLRLR, CHEEHCESER!
CE O B R AR SOV P iR MR, FIEASC AR S E AR E s EZ

Ayt IR pH DRI M LoX B3 B HR AR LOX TEYE  LOX JER KA R

PERT DA/ —F A AR P, B LOX & AR e — PSSV NTE N

AR EE R, XS TE R (R 2) R, 2

R2 ASHEFXDCENCESE.LOX FHE . LOX EEREEZ EAHEXMN

Table 2 Correlation of content of hexanal and hexanol, LOX activity and relative expression of LOX gene in fresh waxy corn

T H CES & O LOX T4k ZmLOX1 F3k4 ZmLOX2 FikiE ZmLOX3 Fikg
CBE 0.824*
LOX it -0.400 -0.599
ZmLOX1 Fik i -0.090 -0.257 0.509
ZmlLOX2 ik -0.067 -0.269 0.548 0.995 **
ZmLOX3 Fikig -0.347 -0.290 0.403 0.831°* 0.801*
ZmLOX10 ik & -0.133 -0.252 0.445 0.988 ** 0.970 ¢ 0.862 **

T SERAE 0.05 10.01 K B A

EW AT (PCA) G251 (18 4) 3R W, Easr 1 50 2 kST 221 87. 0%, WA 4 ] L
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Fig.4 Principal component analysis plots basing on seven pa-
rameters from corn cultivars Jingtianzihuannuo-2 and

Suyunuo-11
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