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ERMN MEMREMELETFZEHRHEXERERIENFN
F, ZAN, T8, ERA
LA BT, 1112 5271000

THE: A T IRAT £ RAT(Prunus persica) R 5 &0 Ji BACH & A AR KA B F R 620, vA KT A XA, BFA
TERREERERAMREARLFTIRFRALFTFSE. REXD. RABLSZARFESAAXA
B & BACHAE, R AT AR T RRAT A R R R F AR £ 7. SREAN: ERRANRFTHFLERRITEE
KT RERM, RRGRE EA, R 5 RERAANY; BERITEFZEHIERT RETEAENETRIES
=, RIREA T B, 246 84K T R B R, 5L F RSB R P ) XA R KA LI, BRI R EF
FRRANELERERAMH LN T ALY, MERRERREE AR A LR LA, L FF3H.

LDOX. DFR. ANRF=CHIZA R FILATEH A BB F K KTFAR L, mUFGTHIR ¢4 F K KT 4l A AR 4A34E 00
b BN BN TR A AR, ERAENFAMRAASELERTAERYA, ERRIJTREPBREF
BERYMP A2, T RENFEE, LERKT BEYRSE. FIREAYN, BRTUARGREINGER, 12F b

st R R — R ERE.
KA B 2R RFES; AR &L

Bk(Prunus persica) &R IE )y A% 1) B AW
B EbRE g A Rz —, B AT E Ak ks
Mgy B — 6, HiEak 2 FEHm
s . PERSCEFER AU EER R
—, HOGNEEE S MmN E. RLER
FE— € FE L AT DA CS et B S () 2 WA A L i
B0 PO 2 7 B &, 4 R o B FH 22 A 1 A
P (£ 2 BU5F2003; 1 3 HE2009) . F1E AR AE
(2000)F1 P4 HEFIT25(2003) % e 21, < L ZE ik bk
Ao R SRk A T BRI, SRR, B
AR F A SR e S I kR . R A (2004) 519
Ak an P ELE, BRI ATEEE B & B
Toouk T EL A R A B ik Bk 1 [ R A R L
TR PEACIE BB K. BER e AR A RS AR K
KRB BRSS9, A R 1 S R
SEMRE, S AN TR Y LE BT, B T
(S5 IA552012; Lima%$2013). BEARAEHE RS
AU [ET R, Sxof SR S5 A A it Joid 7 A — g S (L
MIFELLIE2009; 3R AE2011), EEE /D> IR SHE
0, FRAS 7 FESE] VI R 2 &, A AR AR VR
(F:42412007) . AHIEFT LA 55 2 (0 1 G 28k ot o< Bk
TONRPRL, BT AR S Jo SRR B Bk R S 5T A
FHOGHE R R IR B 5E ), DUHAR ) 2 48 5 i ik 2R 5
5 RS T IRIALE, R NI TRk SR ST R i 2
DRz HL AR BB AR 38, 1 — 28 D9 D0 B pk 2R
A= et 2% .

1 AR5 73

1.1 MR RERAE

RIS T2014~20 1 S4F 7 Ll R 28 BB 50 B R
SPGB AT . DAL AR AR T T B
TR [ Prunus persica (L.) Batsch]#T i F < Fk 5>
R RL RIE R L, B R, ARAT
PEN2 mx4 m, ET BN . EFEK. 48, T
JA AR B A S R — B AR AT

PERIRAS N RUZ 55 N A AREE, BUA% 14 cmx
18 cm, #MNZAEAREKA, WENAMEA, EHF S
NRAFIESE TR A A

RIE WA ELS OO IR AU AE 5 50 dE4$(2014
FESHI0H) A, 8H15HEUAS, Btk /NX, BEHLFE
B, REfRFFESRIEW AR K I — 5, 3
108k, 51 F6)H20H (S1). 7H18H(S2). 8H15H
(S3)A19 H 4 H (S4)VH W et 71 [ B b 17 1.5~2 mAk il
LR W20 sz, 3IREE, H AR HE A K,
—80°CIR /A% H -
1.2 NEIEIRR A

IR AR RS BEALIE 304N R,

ks 2017-06-26  fEE  2017-11-13
BE AR RO E RN B ARG HT IR (2014-38) FT L AR B 4k
WP AFE R AR A TFE5TH (CXGC2016A03).
* o JEIER (11g6536@163.com).
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FUEbR = RO E R SEH . B, 4e, FHRPRR
5, AP R,

REEFEH GES RIS E(2000) 1 L a3%
HEAT M 5E o

SRR ATV SR S B R L 9 T K620
nm FIE, MR R AR 2t RS R A R H
3,5- AN EE K RV 5E I K 540 nm R (10 %
B, R4 2 A R A A it 2 H SO IR R S

SR R oI e BENLE R0 H4H
SRS AR S, VI R JE TR 2], HERAFRELG gff it
N EN10 LA FR43- /(0.4 mg-mL™)HFE
R, RV O T 5 S gIRE h%s . 21
FHFPE(2013) 7712, R HERAS T S 5 0 1%
B AR, 49 7 F) H PerkinElmer TurboMatrix 40
Trap 17 7 #E 4 23 f1Shimadzu GCMS-QP20105 #H
T 5 R H P ORI e SR S 4 R M
1.3 #MARNAZEL. cDNAGR KKK EEPCR
baK i

X RARTRIzol Universal s RNA #2 HUR 57
(DP424)FE BBk 53R 2 IRNA, P IRZ 2% FL i
F5. K TransScript IT All-in-One First-Strand cDNA
Synthesis SuperMix for gPCR (It 514X &)idH &
XTHEEURNAEAT SO 5%, FISYBR Green4uft gt
17796 52 mPCR (QPCR)Z 1, A2 kit B 3E X
2 E. BAME3IRE R . A PPNI (55
ppa009483m) Ny N ZHE A, 51 FF HI I 1R o

L4 BURSHRT
S 96 AE P SPSSEAESE it 0 #r, B Edls o
BT 250K, FHExcel F i 1 Kl 2

2 SKIER

21 REESESESH

HH SRR E R ORI R R
SR, MEAROEETFSELAARE L
THiass, HA P& B AR TR, Hd, B8F
UHE SIS AT, A HE H S & HYE R
PAR AKXt R D 77 S2 3T T 4 K, S3HTHURE
I CLk B — 58 1 B, FF7E SA3RU R I B4 K
F(E) . B4 RIEIAS 5 BT H & Rk -
T, IFAESAAR AT R R A6 7 8 5 5 It K
Fo AT, BEHFT I BRI R R
HIRLER, ek R s
2.2 BREEMALREES

FRE PR ELSAbEEAE B R A R SRR b
RN K, B8 R 50t I 2 R BUINE2).

BN, BT B AT B S AR
1 50 R R SRR — 3, 1 RS F T, A
ZALT X HRIK T o SRS (SA )i 22 4% B u] v I S
AN TR SR AT pk SRR
R TR SR R ) AR AR AL, (H S T
SRR L, I SRR S BT O 0 H E I, 1 L
AR A X /N(E3)

®1 HITqPCRIIHTHIE R S 51 W)
Table 1 qPCR primers for selected genes

FER 2R S A)(5'—3") PR /N bp #iC 5 (GenBank)

CHI 1E1): TGAAGACCTCAAGGAACTTCTCAATGG 142 ppa011276m
J2 If): ACACAGGTGACAACGATACTGCCACT

F3H 1E[): TCCGAGGGCAGAGCGAAGAAC 115 ppa007636m
J2 [f): TTGTGGAGGCTTGTGAGGATTGG

DFR 1E1): GGTCGTCCAGGTGAACATACTGCC 113 ppa008069m
J2 Jf): ATTTCTCATGCCATCCATGCCAC

LDOX 1E1): AAGTGGGTCACTGCCAAGTGTGTTC 150 ppa007738m
J2[f): GTGGCTCACAGAAAACTGCCCAT

CHS 1E1): AACCATCCTTCCCGACAGCGAT 149 ppa006888m
J2 f): CAGAGATACCCAAAGGTTGGAAGGC

UFGT 1E[i): CCGCTGCCTCTCCCAACACTC 121 ppa005162m
J Jfi): CCATCAGCCACATCAAACACCTTTAT

PpNI 1EIi): CCAGGAGAATCGGTGAGCAGAAAA 129 ppa009483m

J2Jfi): TCGAGGGTGGAGGACTTGAGAATG
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Fig.1 Anthocyanin contents in ‘Qiuxue’ peach fruits
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M~ THE BRAEMR I BR . AFK TR T BE,
345k &4, FLEILFEL G R Z R PR K
AR E A B
2.4 HEMEXERTRIESH

e HACH @R T R R R F3H (ppa-
007636m). LDOX (ppa007738m). DFR (ppa-
008069m). CHS (ppa006888m). CHI (ppa-
011276m)FUFGT (ppa005162m)iit 17 qPCR 4>t
(F14), KIELAE IR KL Bk R e % R 2Rk
SR AR EE BRI g, R RAERUR S %
FEA R IERE BF, A F3H, LDOX. DFR,
CHSAN CHIE K7 S4 1R WA 5 068 I R 3K 7K~ A
2, 11 UFGTH: R 3k KT 28 N 3 A5 LA .
3 Wi

SRS RS i B R R —,
SRS A 0o T S B PR, RIS R IR
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(A 520006), B AGGRREZIEDG S 1EH, 2

150wt
b a
= jh
¢ 4q

g 100
S
ﬁ e
o £
W o, £

0

S1 S2 S3 S4

K2 KT e R E MRS B AR
Fig.2 Weights and diameters of ‘Qiuxue’ peach fruits
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Fig.3 Contents of total soluble sugar and reducing sugar in ‘Qiuxue’ peach fruits
K2 I BRELEFDFR SN S &
Table 2 Chemical classes of aroma components and their relative contents in ‘Qiuxue’ peach fruits
£zt Mg [N FE e LEES [i7ES Foft
TR Guike 17 6 10 16 2 3 1
AR5 5% 37.25° 32.74° 5.78° 1.94° 0.25° 0.12 0.07
X A 13 7 10 16 4 - 1
AR5 5% 36.84° 28.68" 19.53° 0.82° 0.43° - 0.05
ANFN G TR R IR [ 2R 5 22 ik 5% 5 7K F
3 KEBRSELE RS &
Table 3 Contents of each aroma component identified in ‘Qiuxue’ peach fruits
X o HEngg!
Fa D% £ B i [1] /min NI S VT
B Xt B
1 2-FH LT 2.95 839 901 - 0.51
2 [ 3.09 762 999 0.15 -
3 Al 3.44 923 938 1.05 -
4 3-FIE-2-T I 4.30 697 903 1.30 -
5 J 3 -2- A 4.59 881 896 0.44 -
6 -2 13475 T 4.53 891 911 0.79 -
7 IECE 5.61 870 930 90.62 564.37
8 J-2- Tk 7.08 918 932 452.67 598.34
9 IECEE 7.50 930 941 165.44 593.87
10 2- A JE-4- [ A e 8.17 835 870 15.98 -
11 B 8.37 899 920 2.07 -
12 (E,E)-2,4-C. _J#i%E 8.60 683 869 1.93 1.52
13 2R 9.98 923 946 25.31 157.13
14 1E PR 10.29 842 901 0.51 0.73
15 WA 10.53 654 907 2.18 -
16 6- F -5 4552 - i 10.77 876 912 - 1.51
17 M 10.85 886 895 5.66 -
18 (E.E)-2,4-FF —Jiiits 11.05 824 901 1.03 0.65
19 LTR N 11.46 928 931 20.54 198.35
20 LI 2 -2-C il 11.53 928 935 1.24 215.33
21 2-2. KO 11.86 917 953 - 31.57
22 K 12.15 939 954 1.07 5.19
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*3 (4
A~

55 F5Y {5 [ /min TLRE JRICRLE =

ESENY S Yot
23 e 12.39 867 875 235 431
24 2 -2-F A7 T 12.65 844 879 0.65 5.39
25 1E 2845 12.98 731 812 - 5.13
26 1E 13.10 755 826 1.08 -
27 PR IF T 13.15 684 816 - 0.65
28 it it JH 0 13.40 893 925 0.91 -
29 1-E4f-4-F 13.45 721 852 0.83 3.56
30 g 13.74 944 965 15.72 95.36
31 T 13.85 935 938 0.47 10.81
32 1,2,3,5-[0 F 3 2 14.28 943 951 - 1.28
33 S -2- T 15.28 899 925 - 0.85
34 L~ i 15.64 792 854 - 3.19
35 2% 15.75 951 957 0.58 5.69
36 o-Fa I 15.93 891 899 - 0.56
37 JK A% H e 16.18 938 948 - 5.09
38 + 16.25 698 854 - 0.98
39 & 16.38 924 936 1.27 6.83
40 34- R RE R 16.47 751 963 0.58 -
41 2-FR I 17.04 847 885 0.23 0.55
42 2-FI3EZE 18.57 794 862 0.53 3.49
43 B4R LT 20.65 851 901 0.66 -
44 Uk 20.76 925 931 0.18 1.85
45 + R 21.05 775 892 - 291
46 2,6-  HEZE 21.33 695 857 7.95 9.32
47 1,7- %Lz 21.50 763 931 0.21 -
48 B-—E T 21.83 912 928 0.52 7.33
49 AR — F R — WP g 22.05 857 965 0.69 0.83
50 E+ )\ 2223 781 845 0.48 1.02
51 y-Z5 N i 22.37 921 935 0.51 1.07
52 B-45 % 4 i 22.67 686 844 - 9.55
53 Bk 22.76 680 923 2251 12.39
54 2-Z L 22.81 576 853 1.04 0.51
55 2-HHEFR U 23.05 644 816 - 0.19
56 2-FAFE-2- TR A7 T 23.12 694 822 0.61 -
57 +=m 23.20 848 853 0.21 -
58 2.4- T K 23.25 914 953 0.88 6.38
59 E7Nk 24.51 851 903 0.57 9.32
60 Ek 25.39 918 954 - 5.29
61 7 R T 26.21 782 905 0.15 -
62 Bk 26.57 861 897 0.34 5.10
63 Eo+—k 27.10 866 953 0.39 -
64 ET Uk 27.53 853 911 - 5.43
65 + 27.66 782 863 0.14 -
66 RVAYLS 27.81 856 943 - 0.39
67 A 5 R e A 27.83 861 952 0.29 2.40
68 SRIE IR T g 28.15 921 945 0.54 7.32
69 2,6- SN HESE 28.67 625 832 0.22 -
70 TR AR R T 28.95 876 921 0.18 0.68
71 AR W T 29.55 849 921 0.74 3.51
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Fig.4 Transcription profiling based on qPCR of genes involved in anthocyanin synthesis in ‘Qiuxue’ peach fruits
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Effect of bagging on fruit quality and anthocyanin synthesis-related
gene expression of ‘Qiuxue’ peach

HE Ping, LI Lin-Guang', WANG Hai-Bo, CHANG Yuan-Sheng
Shandong Institute of Pomology, Taian, Shangdong 271000, China

Abstract: The experiment was proceeded with ‘Qiuxue’ peach (Prunus persica) as material to investigate the
effect of bagging on fruit quality and anthocyanin synthesis-related gene expression. The contents of anthocy-
anin and flesh sugar, fruit size and related gene expression were measured, and aroma components were investi-
gated after debagging. The content of peel anthocyanin was notably less than that of control, but increased
quickly after bags removed and was the same as control before harvest. The total soluble and reducing sugar
decreased for the bagged ones, sucrose content was increased immediately after debagging, which was declined
later. The expression of related key genes in anthocyanin biosynthesis pathway was down-regulation than that
of control, but increased quickly after debagging and was the same as control before harvest for F3H, LDOX,
DFR, CHS and CHI, more than three times for UFGT. A total of 71 different volatile compounds were detected
in ‘Qiuxue’ peach fruits. Compared to controls, total content of aroma substance was reduced in bagged fruit.
Bagging improved aldehydes and alcohol contents and increased acid contents in peach fruits, but decreased the
contents of esters. In conclusion, bagging was beneficial for ‘Qiuxue’ peach fruit, but the fruit quality was af-
fected since the total sugar was declined partially.

Key words: peach; bagging; fruit quality; gene expression
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