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Abstract: The objective of this work was to study the effects of different light treatments on the color development of peach
skin during postharvest storage and to explore the regulatory mechanism of light on anthocyanin metabolism. Peach fruits,
cv. Zhongtao 9, were subjected to different lights (red, green, blue and white) for 12 h and darkness for another 12 h at
(22 £ 1) "C, while those kept in darkness for 24 h were considered as a control. The variations in fruit skin color, anthocyanin
content and enzymatic activities involved in the anthocyanin metabolic pathway, as well as the expression levels of the
structural genes of anthocyanin biosynthesis and related transcription factors after light treatment were measured. The results
showed that the color development of peach skin was not affected by red and green light, but was weakly promoted by white

light and significantly induced by blue light. The anthocyanin content in blue light-treated peach skin was 27.26 mg/kg,
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which was 4.48 and 10.34 times as high as that in the white light treatment and control groups on the sixth day after harvest,
respectively. Under blue light treatment, the enzymatic activities of the anthocyanin biosynthesis pathway and the expression
levels of structural genes and transcription factors were significantly higher than those in the control and other light treatment
groups at most of the time points tested (P < 0.05). The expression levels of the structural genes PAL, CHS, F3H, DFR,
ANS and UFGT and the transcription factor MYB10.1 showed significantly positive correlation with the color parameters
and anthocyanin content of peach skin. Collectively, this study indicated that blue light treatment promoted the synthesis
and accumulation of anthocyanins in peach skin by up-regulating the anthocyanin synthesis pathway, which will deepen the
understanding of the regulatory mechanism of anthocyanin metabolism by light in plants and provide a theoretical basis for
the development of postharvest technologies to improve peach skin color.

Keywords: peach; light; color; anthocyanin; gene expression

DOI:10.7506/spkx1002-6630-20211229-334
&35 TS255.3

g1 3CA% K

g8, FNINAR, AL, S5, ASFEDEFTAR BN R Ja B R B P KAE H A BRI D). BB, 2023, 44(3): 209-217.
DOI:10.7506/spkx1002-6630-20211229-334.  http://www.spkx.net.cn

CHI Ming, SUN Lijuan, MA Lijie, et al. Effects of different light qualities on color development and anthocyanin

WikbrE: A WEHS: 1002-6630 (2023) 03-0209-09

metabolism of peach skin during postharvest storage[J]. Food Science, 2023, 44(3): 209-217. (in Chinese with English

abstract) DOI:10.7506/spkx1002-6630-20211229-334.  http://www.spkx.net.cn

Bt —FE RN EAR S KR, R EE SR
ZHMRSZ TN E % B AEE AR, AT
WD SRIZWT BB AR, 0K S ) 4
TR . SRTIAE H R bk S R A A
AORHS, R R RO R E R A RFEIR DG
AN ™ B s ma kSR R B 1, 2Ok SR R AF A R I
W, BEESrmERESIEMEF . B, TFRERE
IR G R HOR S B AT R 57 1A

ET ZKREEYIR, HRENkE K2
M EBERY, TEEFAELR BT KR RGN 23,
EEAZFELENEEIIA, WHRAE. Jik. SEN
HUAE LA IE k375 B AR P H R TR O i 505
I, FF Rk SR AR AR 2 0 T BT TN B T4
TERERAM L BT, b Re il s RS E SR, RAEZER
=X

T H 1A AOE B B AT O R AT B, R i A
Bl 4 & (chalcone synthase, CHS) . & i
fE4-38 5 (dihydroflavonol reductase, DFR) . %
fili3-¥24L.l§ (flavonoid 3-hydroxylase, F3H) FlZK%
Wi -3-O-% % ¥ HL # F2 g (UDP-glucose:flavonoid-3-0-
glucosyltransferase, UFGT) #& Ay 218 a1 G i PR
Ao G fith b3 AL 0 A G A A i TR 1) R0 52 M DR B
SRR, Hob i E B ZEMYB. bHLHAWD40.
X3 Bl AAH EAE R 42 2 A5 (MYB-bHLH-
WD40, MBW) , il 5455 E 37 B E &
SEEIEHRIE, RS A R

Ak, AE 6 B ARG R 2 B 2 R AR A R
P, BERE. b MMBEE. TR AE %

MRS, K elE AR EBENRERT, SHEaFN
AR R EA DG, WHRRE], XEAFATOLRALE,
et HSREERT, 2525k, HEFHSRIEEX
FREHI3 A5 AEXFERITE T h, DG RRAR B nT DA 3
e AR R, HREEOSCRRE R e tE & &
Bt XA AT RS, EETHIRR
TR S, WPERESRE, RTINS ER T A
133%™ . (HAEARFDAR, A [F 65 5 16 68 FH A R
AR, EPFEEEROLFENTESHEETHRBGF )
R, W FE R IR ) 480 1 G BT A B S R N 2
BT, 5EBEHEM, CHS. F3HMDFRE MR %
EACFEE R, AT HEERE125 5Y; Bait
X UV-BA MR,  FE S AL FR 5 25 2 5 0 A AH L
B T10%"; fEX IR, B fuv-ciyml
BOG SRR FMIMYBLRIRIE, Mg s Fiffe sy &
A ML R IE, (Rt e & ! s a0k iR
T, HERPMBWIREE GAKREEEE L, MG
TN A BUE R, R TeaE SR A
T, Al LA [F) % o ik 5 Rz €33 B e B AR 5
FALHI RGHT A

A S B AR IR WA AN [F) 6 5 SR Bk R gk R
K Ae e ARE s m, a0 b 18 1 A A DG Bl
T JIAE G R 5 1 A8 Ak L B 25 4 5k DR AN B 5% DR+ o 1)
AT e 6 R SRR G L, W5 AR BT AS R 6 6 kR
AR G s AL, AR R S AR R T
AR B LB AR AR, T A BRI B L ) B g
iRt =%,



MALKEW 5B BEmitz 2023, Vol.44, No.03 211
1 MRS hE 133 BIEE SR

L1 MRS

R S I L VI =AM S i 5 S I o 5
#OCHEE (7.504+0.56) kg/em?. W] i 5E R i &
H (0.15+0.01) % W ¥EEE YR E S B
(10.31+0.41) %) - KJFd hNis EITTHE LA RFE B
PNy it 5 2 WA, PRSI K/ —FH T R
G IR SR R S IR R

B-FiKE O RIS LI . PR iR b

ERMAEMRHEGERAT: KL 820000  EiFREH
EVRIEAERAR:; KNEAR AR REREA R

NAE; R ERERE R A RAE BRSO ER
WG R AR BERREY ) M S R AL 2
ARATE: HEE  EERER AR, BEE
G BE B 5 %€ (enzyme linked immunosorbent assay,
ELISA) il & HaR&EEMREAERAA,
FastPure Plant Total RNA Isolation Kit (Polysaccharides &
Polyphenolics-rich) RNA#RIURA I & A HiScript 11 RT
SuperMix for gPCR (+gDNA wiper) cDNAG R &
T VA P A DR R A A R A A
12 U5 RE

LEDJGIR | AR Z R A PR AR s PL202-L
R R-IER 2 A (Bl GIRAA;
HH-S R Y E R ATIRK IS 5 N T8 TS5 08 A B
AF]; CR-4004 HAENM 4 574 [ AKonica Minolta
AF]; ALl BasicliAMTER: R 7D AR BE
AIRAF; UV-1102R5Ah-] Worote it RilERSE
FHEA AR AT WD-2102AB B G fc  dbst
M/N—1X#E] 3 CFX connecti’ )6 & & 5 A B 55 20U M AL
¥ EBio-Rad A 7 .
13 Tk
13.1  AFEDCHEALE

M. &, . B4 FOGRAABHR, DR %
PRAE NI, BEF (22+1) C. FABH AN
12 he R+ 12 h B Es, WL Jy24 has E b #E .
LED G i 1 # 40 B 18] 6 IR 9 2 — 20, 1 000 1x
(18 umol/ (m* = s) ) o WGFEMBUEITILIIE LI548
(50 cmX35cm, 0.2mm) 1, fEE12 AMBRR. hHEE
0. 2. 4. 6. 8 dFENLIEI A EME &, B2,
FIANEEAN TIP3 B R R B, DR BT V20 P ok R A7 T
FE—80 ‘CoKAa, TGS I5E i3 b ik ¥
RO 2B TR 5T, CAORUEIURE A R
132 @ERE

2R T BE 2 5 10 F CR-400 2, 22 {30 2 Bk 5 157 11
LE. a*B. b*H. OFEICIRG, FAAEHNES6 4
PR, SERECFE.

B SR R A A 0 A I S SR B pHOR 2R

BU1 gBk 5 R, INS mLARAR 23 5095 % {1 B AL FP i
(0.1 mol/L HCD) , T KM TG4 h, O
(11 000X g+ 4 °C. 15 min) $HEH_IEMH. FREGE S5
F10.025 mol/LE A 2 rh (pH 1.0) F10.4 mol/LBE5 &
NI (pH 4.5) FiRE3.5 %, =i FCE 15 mindllE
TIRAES20 nmAI700 nm KA RO E, 4450 (1) |
(2) WHEAEAHEE.

AX My X DF X1 000
eX1

4= (A52()nm_A7(}{)nm) pH1O (A520nm_A7()Unm) pH45 (2
Ao M Oy F AL -3- %0 & R EE R &
(CsH,,0q: 449.2 g/mol) ; DEAMBER T elEEIRIK
J6RH (26900L/ (mol * cm) ) &
134 AR GRS /7 (e
RINEIRREAN (L-phenylalanine ammonia-lyase,
PAL) & AMsE : R H AR ik, K0.5 g
w52 mL pH 8.8 I ER 2%+t (0.05 mmol/L) %4,
4 CHEH1 ho 11 000X g. 4 ‘CE020 min, S FiEW
B OAL A . HX0.2 mLAHAER 51 mLA &R« 2.8 mL
PR 2R 5], 7E37 "C/KIR1 hJE 0.2 mL 6 mol/L
HCWAEW . M S LVRAE290 nmi K AR IR, THE
s FPALYG /1, B AU g.
CHS. CHI. DFR. UFGT. F3H. £ & & kg
(anthocyanidin synthase, ANS) 3% 77K HHELISAAA &
Mg, HHAEEARENG Y, #4050/,
1.3.5  FEOH & O G R F0k & 1l 2
13.5.1  RNAPHIUL cDNATI & AL
RNA#$EH 4% i FastPure Plant Total RNA Isolation Kit
(Polysaccharides & Polyphenolics-rich) RNA$ZHURFI &
BEATHEME . cDNAIA B f# FIHiScript III RT SuperMix for
qPCR (+gDNA wiper) cDNA# GRS HEAT#10E
1352 S5O0 E B R Al U N oA
T IR 1R SN AR 2R HEAT SEI 9O 8 B 3R A g o
JZ . (quantitative real time polymerase chain reaction,
qPCR) , RA2 YA HAMN RiB & . B AEE3 K
HE . IIMFHSHEL2 . qPCRIEF A: 95 CHlAL
P30s, 95 CEH10s, 60 ‘CiBK30s, 65 CLAMS5s,
39 MEH

MAEET SR (mgkg) = (D

#1 qPCR{EFR (20 uL)
Composition of quantitative real time polymerase chain
reaction (qPCR) system (20 pL)

Table 1

< 2XSYBR Premix PCRIF[i] PCRJZ ]
JR i1 5 Ex TagTMII 519 519

PRF/UL 10 0.4 0.4 2 7.2

HHDNA  ddH,0




=S50

212 2023, Vol.44, No.03 Ebo

=

#2 qPCREHIFSI
Table2  Primer sequences used for gPCR
RFAT LENFY (5'-3) i (531
Actin GGTGTGACGATGAAGAGTGATG TGAAGGAGAGGGAAGGTGAAAG
PAL GTTTGGTGCTACCTCCCACA AGAGTAGCCCTGGAGGAGTG
CHS CAAACCATCCTTCCCGACAG TTCTCAGGCTTCAGGGCTAAT
CHI  TGAAGACCTCAAGGAACTTCTCAATGG ACACAGGTGACAACGATACTGCCACT
F3H CCCAACTTGACCTACCTCCA CTTTGGGATGTGGAAGCTGT
DFR GATGCCTGCCGATAGTTCTT CCCTAACAGTGTAGCCTCTTTC
ANS  AAGTGGGTCACTGCCAAGTGTGTTCGTC ~ GTGGCTCACAGAAAACTGCCCAT
UFGT GCAAGACTGGTGGAGGACG GCGAGTAGTTTGACGGTGTTTAT
MYBIO.I GGATTCTCGCCTGAAAAAGGTG CGGCGTACTAAAATTCTCGACTG
bHLH-3 TCTTGTTCAGAGTTCCGTTCCT TTGGCGCTGAGCTCATCTTGTG
WDA40-1 AGCTTTATCGGGGAGTACTC AGAAGACGCTAAGACGTCGT
L4 HEkbE 5547

B BE 2473 UCPAT I, B SR T M £ 5
WEVRZE LR, [ HISPSS 22,0804 v K & 7 2 o Hridk AT
BEMEST (P<0.05/HZRFEE) , K Pearsont k&
HOFd AT A S ME b, FH Origin 20183 HH-E A .

2 RS540

2.1 AN R AL SR A € ) B
T R E R R HER R, B8R
BRI TR RAE ARSI, SECREZ A, it
A o SR JE BEAT AN R ' HE AL 3% B 2R 2 5 5 e A
Ao HHEITRIAL, 2006, SROGALRLH 550 R4 VA BH i %
5, AR ERH M EEARITIEE WIS A, T
HMEORIFAEEN LB LT 0, PR, G IRETRERS
PR HER G MR B B TR, SRR A s T, e
WAL R A

SR

1 AFDERAR B BRR Bz % it s m
Fig. 1  Effects of different light treatments on color development of
peach skin
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Fig. 5  Effects of different light treatments on the expression of genes associated with anthocyanin biosynthesis
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Table3  Correlation analysis of value of chromatism, anthocyanin content and genes associated with anthocyanin biosynthesis expression

~ . e AL PALHHR CHIFx CHSHR F3HFR DFRHR ANSHIXF UFGTHI%  MYBI10.1#8%f bHLH-3#%  WD40-1#H%f
fths o CRGH  REWAR e wke  &kRE kR AR BkR RERE BaR RAR BuE
a*{E 1
CIRGH 0.000% 1
PIZEN 0.000%* 0.000% 1
PALMIM ik & 0.033* 0.032% 0.005% 1
CHIfi RIE & 0277 0.206 0.114 0.001%* 1
CHSHIW Rk & 0.043* 0.027% 0.031* 0.010%* 0.000% 1
F3HMR R & 0.001% 0001 0.001% 0.002% 0.000%* 0.000% 1
DFRHIN Rk & 0.006%* 0,004 0,002 0.004% 0.000%* 0.000% 0.000%* 1
ANSHIN R & 0.001% 0.001%* 0.001% 0.000% 0.000%* 0.000% 0.000%* 0.000%# 1
UFGTHIN Fib & 0.044* 0.032% 0.012% 0.000%* 0.000%* 0.000% 0.000%* 0.000%* 0.000% 1
MYBIO.IA AR 0.001% 0.001%* 0.002% 0.000% 0.002% 0.011* 0.000%* 0.006%* 0.000% 0.000%* 1
bHLH-3 41 ik & 0.092 0.059 0.058 0.209*% 0.011%* 0.001%* 0.003%* 0.003%* 0.008** 0.004%* 0.050% 1
WD40—1$EN£@3§ 0.237 0.230 0.555 0.220 0.166 0.230 0.846 0.738 0.873 0.107 0.590 0.869 1

i« REHE (P<0.05) 5 s MREFMHK (P<0.0D) .
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