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Effects of Baggng on Accumulation of Phenolic Acids and Flavonoids n
Peach Pericarp Dur ng FruitM atur ity

ZHOU Jun', CHEN Zong-ling, ZHANG Qiond’, and WANG Hong-qing "’
(ICoIIege of Agriculture and Biotechnology, China Agricultural U niversity, Beijing 100193, Ching 2 Shandong Institute of
Pamology, Tai'an, Shandong 271000, China)

Abstract: Trail cultivarwas Warmmi' peach (Prunus persical.). Fruitswere bagged on 75 days and
bag ramoved on 144 days after full bloam, the nonbagged fruitswere as the control The phenolic acids and
flavonoids in pericamp were qualitatively and quantificationally analized by HRLC - M S Three kindsof pheno-
lic acids, five kinds of flavan-3-ols, eight kinds of flavonols, and wo kinds of anthocyaninswere ilated,
detected and quantified in pericamp of ripe peach. W ith the ripe of fruits the contents of phenolic acids and
flavan-3-ols in pericarp were gradually declined; The content of flavonolswas high at early ripe stage, itwas
increased shaply at the early fruit coloring stage, and then shamply declined at the late stage of fruit matura-
tion. A nthocyanins in nonbagged fruitswere found t be accumulated on 144 days after full bloom, whichwere
accumulated in bagged fruits after ranoving the bags The contents of phenolic acids and flavan-3-ols had no
obvious difference betveen bagged and nonbagged fruitswhen fruitswere ripe. The contents of anthocyanins
and flavonols in the bagged fruitswere 1. 74 times higher than that in the nonbagged fruits The reaults indica-
ted that phenolic acids and flavan-3-olswere sensitive © light, bagging could restrain the synthesisof them in
fruits except the ripe fruits, but bagging could enhance the accumulation of anthocyanins and flavonols signifi-
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cantly in the ripe fruits Three major biogynthateswere found in the pathway of accumulating anthocyanins,
each metabolisn branch was existed at the stage of young fruit, flavonols and anthocyaninswere accumulated
synchronously at the early fruit coloring stage and anthocyaninswas accumulated at the fruit ripe stage.
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Tablel Identity, chramatographic and spectral character istics of phenolic acidsand flavonoids
n nonbagged® Wanm i’ peach pericarp harvested on 158 d after full bloan
/min /mm I (m/2) /(m/2)
Retention time A max MS[M" ] MS M ] Tentative identification
8.641 332, 295 353 179 Neochlorogenic
11. 108 278 577 425, 407, 289 Proanthocyanin
12. 296 281 577 425, 289 Proanthocyanin
14. 355 289 289 289 Catechin
15. 270 277 577 425, 407, 289 Proanthocyanin
16. 894 325, 290 353 179 Chlorogenic
27.825 289 289 289 Epicatechin
31.118 515, 279 447 285 3- Cy 3-glucoside
36. 610 514, 279 593 285 3- Cy 3-rutinoside
44. 257 332, 249 367 179 Chlorogenic acid methyl ester
52.811 355, 255 463 301 3- Q 3-glucoside
54. 409 355, 255 609 463, 301 3- Q 3-rutinoside
58. 868 355, 255 463 301 3- Q 3- galacioside
62. 453 355, 266 447 285 3- K 3-rutinoside
63. 070 355, 250 593 285 3- K 3 -galactoside
64. 426 345, 255 477 315 -3-0- I-3-0-glucoside
65. 227 358, 257 624 477, 315 -3-0- I-3-0-rutinoside
66. 038 355, 252 477 315 -3-0- I-3-0-galactoside
. Cy. ;o Q: ;K oL
Note Cy: Cyanidin; Q: Quercetin; K: Kaempferl; I Irhannetin.
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Table2 Effectsof bagging on the content of phenolic acids dur ng matur ity
of Wanmi peach I Wg g'm)
/d Days after full bloan
Phenolic acids Treament 118 133 144 151 158
Chlorogenic Bagged 20.40 a 14.94 b 10.68 b 9.43 b 8.59 a
Nonbagged 25.83 a 22.60 a 23.60 a 14.00 a 7.30 a
N eochlorogenic Bagged 16.44 a 10.59 b 7.62 b 6.35 a 6.43 a
Nonbagged 12.18 a 12.90 a 9.07 a 6.67 a 4.90 b
Bagged 8.12 b 5.09 b 4.68 b 5.60 b 4.39 a
Chlorogenic acid methyl ester Nonbagged 16.39 a 15.36 a 14.91 a 13.53 a 5.76 a
Total Bagged 55.65 b 33.43 b 21.78 b 18.53 b 18.78 a
Nonbagged 65.59 a 57.54 a 51.03 a 35.25 a 17.35 a
: , P<0.05,
Note Datawere analyzed with Duncan’smutiple nev range test at 5% level. Different letters indicate significantly difference. The same be-
low.
, , 144 d,
, 158 d
2.2.2
3
) 3
144 d, 151 d

158 d
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Table3 Effects of bagging on the content of flavonols dur ing matur ity
of Wanmi peach I Ug glmw)
/d Days after full bloom
Flavonols glycosides Treament 118 133 144 151 158
Quercetin glycoside Bagged 2.38a 1.90 a 1.74b 4.22 a 3.25a
Nonbagged 2.72 a 2.16 a 2.90 a 5.25 a 2.57b
Kaenpferol glycoside Bagged 2.13 a 2.09 a 1.88b 2.34b 2.49 a
Nonbagged 2.40 a 2.17 a 2.21a 2.92 a 2.03b
Iothanmetin glycoside Bagged 3.40 a 2.60 a 2.41 a 3.93 a 3.02 a
Nonbagged 3.79 a 2.77 a 3.06 a 4.38 a 2.40 b
Total Bagged 4.40 a 3.15a 2.55b 7.20 a 5.20 a
Nonbagged 4.58 a 3.32a 3.91a 7.92 a 3.19b
2.2.3 -3-
-3- 4 ,
, -3- :
: 144 d ; , 158 d
-3-
, 158 d,
4 ‘ )
Table4 Effects of bagging on the content of flavonols dur ing matur ity
of Wanmi peach I Ug glrm)
-3- /d Days after full bloan
Flavan-3-ols Treament 118 133 144 151 158
Catechin Bagged 18.45 b 12.69 b 8.04 b 6.34 b 5.62 b
Nonbagged 20.90 a 17.83 a 16.68 a 13.68 a 7.97 a
Epicatechin Bagged 2.84 a 2.44 a 2.92 a 4.33 a 4.79 a
Nonbagged 2.6l a 2.84 a 3.04a 5.18 a 4.32 a
Proanthocyanin Bagged 14.64 a 8.75b 4.83 b 6.03 a 5.26 a
Nonbagged 13.37 a 11.13 a 11.62 a 6.72 a 4.32 a
Total Bagged 50.90 a 30.34 b 19.72 b 20.93 b 19.80 a
Nonbagged 45.97 a 40.21 a 43.77 a 38.43 a 22.18 a
s - 3 - ’ !
) 144 d, -3-
, 158 d,
2.2.4
3- 3- 5 , 3-
, 80% 90%, 3-
158 d, 3- 3-
8.31 9.18, 5.96 7.64
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Table5 Effectsof bagging on the content of flavonols during maturity off Wanmi peach I bg gtrm)
/d Days after full bloom
Anthocyanins Treament 118 133 144 151 158
3- Cyanidin 3-glucoside Bagged 0a 0a Ob 3.18a 5.55 a
Nonbagged O a Oa 0.79 a 2.86 a 3.16 b
3- Cyanidin 3-rutinoside Bagged O0a 0a Ob 0.51a 6.36 a
Nonbagged 0 a 0a 0.26 a 2.18 a 3.12b
Total B agged 0a Oa 0a 3.69 a 6.16 a
Nonbagged 0 a 0a 0.93 a 3.36 b 3.53 b
144 d ,
1.74 , 133 144 d , 144
151d , 151 158 d ) ,
3
, (Awad
etal., 2001g , 2008; Benjamin et al., 2006)
( , 2004) , .
(PAL) (CHS)
3-0- (UFGT) ; ) PAL CHS UFGT ,
( , 1995; Juetal., 19953, 1998) Tsuda (2004)
, CHS DFR
, , CHS DRR ,
CHS DFR UFGT
, 118 144 d -3-
- 3 - ’ 3 ’
-3- ,
, (Vandercook & Tis
wrat, 1989; Awad et al. , 2001b) 144 d ,

-3- ,
Awad (2001b)

(Awad et al. ,
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2000) (Burbulis & Shirley, 1999)

, UFGT UFGT

(Ju etal., 1995b; Lister & Lancaster, 1996) ( , 2004)
, UFGT (Halbwirth et al., 2006)
DFR , DFR
(Tsuda et al. , 2004) , DFR UFGT ,
1 y - 3 -
-3-
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