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Abstract: [ Objective ] The peach (Prunus persica L.) is a stone fruit tree with high economic

value, favored by consumers worldwide for its rich flavor and nutritional value, and is one of the
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main fruits consumed in many countries. Currently, fruit quality has become a key factor
influencing consumer choice. Among fruit quality attributes, skin color is one of the most intuitive
factors that consumers consider when selecting fruits. Chlorophyll content is a crucial factor
affecting the base color of the fruit skin and the overall appearance of the fruit, as it is closely
related to fruit ripening. However, there has been no report on the impact of bagging on the
degradation of chlorophyll genes in peaches. This study used two peach varieties with similar
ripening periods as materials to preliminarily explore the effects of bagging on the degradation
pattern of chlorophyll in peach skin and the expression of genes related to chlorophyll degradation,
with the aim of providing a basis for determining the ripening period of peach fruits and the
differences in base color. [ Method] Using the two peach varieties/lines 'Zhongyou No. 18' and
'Zhongyou 19' as subjects of study, the color changes of peach fruits before ripening were
quantified using a colorimeter, and chlorophyll content was measured using a UV
spectrophotometer. There has been no report on the expression of chlorophyll degradation genes in
bagged peach fruits to date. To fill this gap, the expression of genes related to chlorophyll
degradation was detected using real-time quantitative polymerase chain reaction (QRT-PCR), and
the coding sequences (CDS) of the relevant genes were sourced from genomic databases. By
establishing the correlation between chlorophyll degradation and gene expression through
statistical analysis, the impact of bagging on the chlorophyll degradation in peach fruit skin was
determined. [ Result] The L* values (indicating the lightness or darkness of color) of the fruit skin
for the bagged 'Zhongyou 18' and 'Zhongyou 19' peach varieties showed a significant increase
compared to the control, which suggests that bagging can enhance the brightness of the fruit and
improve its color. For both 'Zhongyou 18' and 'Zhongyou 19', the a* values (representing the
red-green color axis) of the fruit skin rose rapidly from 44 to 12 days before full maturity (DBM),
with the bagged fruits exhibiting a more rapid increase in a* values than the control. Bagging
accelerates the increase in a* values during this period, leading to lighter coloring and a cleaner
base color of the fruit skin compared to the control. Bagging results in a decrease in the b* values
(indicating the yellow-blue color axis) for white-fleshed peaches, whereas in yellow-fleshed
peaches, bagging leads to an increase in b* values. From 44 to 12 DBM, the chlorophyll content in
bagged fruits significantly decreased compared to the control. Therefore, bagging treatment
accelerates the degradation of chlorophyll in the fruit skin. After bagging, the chlorophyll content
in the varieties reaches the harvest level approximately one week earlier than the control. The
fluorescence quantitative results indicate that the expression levels of PnCLH]I in bagged fruits at
23 and 12 DBM are higher than those in the control. The expression of PpPAO increases during
the ripening process of 'Zhongyou 19' fruits. The PpSGR gene is significantly more highly
expressed in fully mature fruits of both 'Zhongyou 18' and 'Zhongyou 19' compared to the control
material, and its expression is advanced and markedly higher after bagging treatment at 23 DBM.

[ Conclusion ] This study investigates the impact of bagging on the expression of chlorophyll

degradation genes and analyzes its relationship with color difference and chlorophyll content. It



was found that bagging leads to the premature high expression of chlorophyll degradation genes
PpCLHI . PpPAO . PpSGR, indicating that PpCLHI . PpPAO . PpSGR are key genes in the
degradation of chlorophyll in the skin of peach fruits before ripening. This provides a new
perspective for further elucidating the degradation of chlorophyll in the skin during the
development of peach fruits and also offers a reference for exploring the molecular mechanisms of
chlorophyll degradation during peach fruit development.
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Fig. 2 Changes in L* value of fruit skin color difference before maturation of Zhongyou No. 18 and

Zhongyou No. 19 fruits

2.1.2 a* {ERT

BT 3 0T, Hhyl 18 S, il 18 S AR, il 19 SXTHRAIH I 19 SELAE 44~12
DBMIW R = da*l (A &ktaz) PJuk BFb, 78 12 DBME AR, BRI a*
H_ETFEER, LIS N R 5L 44~12 DBMfJa* M ETF. 7E 12~0 DBM, #HELT-#E4%,
X HR e BT R AT AR, AR RS (T

OCN18 CK OCN18TD B CN19 CK B CN19 TD

a*Value
a*Value

FREAETRE (d) FREABTRE (D)
Days before maturity (d) Days before maturity (d)

3tk 185, il 19 SREMBATREEE HENTK
Fig. 3 Changes in a* value of skin color difference before maturation of Zhongyou No. 18 and Zhongyou No.

19 fruits

2.1.3 b* ERTHL

B A%, i 18 St B 18 ‘SR H A 44~0 DBMAY R et 22 hp* (. (B
7)) BN EES, il 18 XA pELE 44~12 DBMHIE FFE T 43.9%; H1i 18
SERKbHELE 44~12 DBMIIA] FEE#aH ik, TR T 48.7%: I Hoih 18 S &R il
18 SRR p*{E TR L, ] W B IR E ARk R . i 19 S0 R T 44~0
DBMI IR et 72 b (i (B 5 (0 72) 22818 T FEi& %, (Al 19 SER M {EAE 44~0 DBM
R R 2 b (B 05 (22D B e 208 H 5 & T R ds . il 19 50 BB b (A 1E 44~12
DBM AR FEAN B, (HAE 12~0 DBM FF& [ 37.2%; 1t 19 5 &R b*{E1E 44~12 DBM
WA ZEF E, T T 111%, R8T, TRERS REAkLE .



O CNI8CK O CN18 TD b B CN19 CK W CN19 TD
60

b*{E
ra
wn

b*Walue
b*Walue

44 30 23 16 12 8 4 0 44 30 23 16 12 8 4 0
BB R (d) RRAEIRE (d)
Days before maturity (d) Days before maturity (d)

4 il 18 5. Fiil 19 SREMATREEE \ENTIL
Fig. 4 Changes in b* value of skin color difference before maturation of Zhongyou No. 18 and Zhongyou No.

19 fruits
22 ERMMRILERHREHER BRI

Ry 18 S ESHIAMLRTL L 18 SRR F- At s Rl 19 S ES/MR T
Ebrh 19 S xR L R b ek s 8, K 5 fios, M 44~12 DBM, E8MHETXIRHG RS
IR FHW/D, 1E 12~0 DBMHI, EASHM 436 218 K.

a OcNi1s CK OCNI18TD b
35 -

35 F
30 F
s 30 F

B CN19 CK B CN19 TD

40 r

T s o

s 2 = 0

P o f:izs 3
:Dﬂ 20 5\;“
5z Susl 20
£ 24
i AP K
B a5
= e ST
2% 10t 3=
ZE 5 w0}
5

0 {IRLRRERS
4 0

L L
44 30 23 16 12 8

44 30 23 16 12 8 4 0
FERARIREY (d) FERETRE (d)
Days before maturity (d) Days before maturity (d)

5 Wi 18S. Hil 19 SREMAMREMHERLIEMNEN
Fig. 5 Changes in chlorophyll content in the peel of Zhongyou No. 18 and Zhongyou No. 19 fruits before

maturity

2.3 ERMHRI R FEHAH R RERBXERRENZ W

L7 B AR AL 2 ANk A 5 2R SR PR AE G 10 N3] (PpNYCI. PpNOL.
PpHCAR. PpCLHI. PpCLH2. PpPPH. PpPAO. PpRCCR. PpSGR. PpSGRL) [fIFHX}# 3%
KV, SEREIR (B 6) , PpHCAR. PpCLHI. PpPPH. PpPAO. PpSGR fEEAS Rzl
FiLEH & T AR PpNYCIAEH I 19 5848 16~12 DBM A B B F+ 51, PPNOL.PpHCAR



R 19 SE48K) 23~16 DBM £k E W& Fil. PpCLH2 fE 18 S ESREM LK T
XTRE T A, (AR 19 S EREE IS . PpCLHI {EELR 501 23 DBM A1 12 DBM %
B E AR, i 18 S AT 19 St B HAE 12 DBM KA E T E, (H7E RS
i PpCLHI #1558 R %, PpPAO. PpRCCR {EE451f) 30~16 DBM Fik & & Tt 8. PpPPH
122 MRS R A BT, JEH PpPPH fEH 19 S48 23 DBM &3 Fif.
PpSGRL 3L R{E £ B E W], HETRh 19 524809 16 DBM W RIAW BT+, B
PpSGRL #i A it 5 6 H84T K « PpSGR R 7E il 18 ‘S &AM Hih 19 S5 &4 23 DBM W%
BEAT S, BERERE, REMHSREEM, RS, il 18 S, fil 18
SEE ik 19 S0 RARH 19 58S PpSGR W I . RN AT A8 A2 k5 i
PpSGR AT RIE .



HAHELE

Relative expression

.

EEE
-

Relative expres
18

¢ expression
HiEE

At

PpNTCI

30

PpHCAR

OcNIsCK OCNISTD ECNI9CK ECNI9TD

45
4
35
[~
= 3
o
|
S 2
fwm
Tos
1
0.5
0
23 16 12 8 4 0
FRIAET R (d)
Days before maturity (d)
OCNISCK OCNISTD EBCNI9CK ECNI9TD d
50
15
10
35
R
fum
i 2s
B
o &
= »
s
[
10
5
0
16 12 8 4 0
RN ES (@)
Days before maturity (d)
OCNISCK OCNISTD BCNI9CK ECNI9TD 14
12
10
E
G 8
127
1
i °
4
0
16 F] 8 4 [
FRERE (4)

Days before maurity (d)

PpNOL

PpCLH]

PpPPH

OCNISCK OCNISTD BCNI9CK ECNI19TD

23 16 12 8 4 0

2

ARmEER ()
Days before maturity (d)

OCNISCK OCNISTD BCNI9CK EMONI9TD

16 12 2 4 0
RBITES (@)
Days before maturity (d)

OCNISCK OCNISTD BCNI9CK EONI9TD

16 12 ] 4 0
MRS EH (a0
Days before maturity (d)



OCNIBCK ECNISTD ECNI9CK ECNI9TD h

g PpPAO
5 25
4s
4
35
g -
in ™
BH s 54
o g
= %
',; 1
& 3
15 h
1 05
o5
0 0
i 30 bi3 16 12 s " o
FREES (d)
Days before maturity (d)
1 PpSGR OCNI8CK OCNISTD BCNI9CK BCNI9TD ] a0

A EAE

Relative expression

44

RBRabr (B 7D BoRTfEdil 18 SXF PpCLHI. PpPAOFIPpSGR

30 23

R RN (4)

16

HARER

Relative expression

Days before maturity (d)

PpRCCR OCNISCK OCNISTD BONI9CK ECNI19TD
4 30 23 16 12 8 4
PR ES (d)
Days before maturity (d)
PpSGRL DOCNISCK OCNISTD ECNI9CK ECNI9TD

44 30 23

FRAHRE (d)

16

12

Days before maturity (d)

El6o MEREEMEERLE
Fig. 6 Expression of chlorophyll degradation gene

18 S &4 PpCLHI. PpPPH. PpPAOFIPpSGRAES

18 R HE
Zhongyoul8 CK

CLHI

I PAO
I ISGR

DED T .

PPH

SGRL

RCCR

NYCI

CLH2

NOL

HCAR

i 18 48
Zhongyoul8 TD

II RCCR
‘ I. CLH2 ;
‘ My II HCAR
L ‘Il SGRL
—I NYCI
I wop | —

19 X 18

Zhongyoul9 CK

HCAR

CLH2

RCCR

NYCl

SGRL

RESER—2K, il
=2, fEHH 19 SX AT 19 5
B8 PpCLHI . PpPAO. PpPPHFIPpSGREEF B —25. fE il 18 SR, i 18 5E4E,
Hl 19 SxHEAIR 19 5848, PpNYCI. PpCLH2. PpRCCR. PpSGRLAEFF|—2%K.

Ut B 7E AN R - 2 2K P it A h PpCLHI . PpPAO. PpSGRIT A AL .

il 19 4%

Zhongyoul9 TD

250
CLHI 2.00
1.50
PAO 1.00
0.50
0.00
PPH
-0.50
-1.00
SGR 150
-2.00
NYCl -2.50
HCAR
SGRL
CLH2
NOL
RCCR



PpSGR 5+l 18 SERMM SR & 8 B & UK.

7 ANHEmI/ AR REMERNREN N
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Table 2 The correlation coefficient between chlorophyll degradation genes and chlorophyll
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PpNYCl 0.859%* 0.799* 0.218 -0.226

PpNOL 0.938%** 0.961** -0.045 0.012
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