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Studies on Anthocyanin Composition and the Coloring Rule
of Peaches with Different Red Leaf Coloration Types
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(1 College of Horticulture, Nanjing Agricultural University,Nanjing 210095, China;2 Institute of Horticulture,Jiangsu Academy

of Agricultural Sciences, Nanjing 210014 ,China)

Abstract: The early maturing peach (‘Zaomei’, ‘Chunlei’) and red leaf peach (*Tsuku-ba-5",‘Rutgers re-
dleaf’) were used as materials. The changes of leaf color and pigment composition in four varieties of peach
were studied from May to September and the different red leaf phenomenon mechanism between early ma-
turing peach and red leaf peach was investigated. The results indicated that: (1) The leaves of red leaf peach
appeared “turing green” phenomenon in late May. The chromatic component a* became from positive to
negative. The leaves of early maturing peach turned to red from green after the fruits were harvested in
June and the chromatic component a* became bigger. (2) There were 5 anthocyanins were tentatively iden-
tified, early maturing peach contained three kinds anthocyanins and red leaf peach contained four kinds an-

thocyanins. The main anthocyanins were cyanidin-3-O-glucoside (Cy3G) and cyanidin-3-rutinoside. The
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kind of anthocyanin did not change much but the pigment contents showed significant difference during the

leaf color process. (3) The multiple linear regression analysis showed that chromatic component a” of red

leaf peach leaves positively correlated with the contents of Cy3G and chromatic component a” of early ma-

turing peach leaves positively correlated with cyanidin-3-rutinoside. The chromatic component a* negative-

ly correlated with Ant/Chl. The research showed cyanidin is the material basis that the leaf showed red.

Not the different kinds of anthocyanins but the content of anthocyanins that cause different red leaf phe-

nomenon mechanism.

Key words: early maturing peach;red leaf peach;leaf color;anthocyanins; HPLC-PAD; HPLC-ESI-MS
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Fig.1 The coloring change of four peach varieties from May to September
A. Zaomei; B. Chunlei; C. Tsuku-ba-5;D. Rutgers redleaf; The leaves of each variety

from left to right belong May to September, respectively
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Table 1 Leaf color changes during the coloring process of different peach cultivars
S Cultivar BBt Stage L~ a b* C* h
5 H May 34.74£0.87a —9.5340.42¢ 15.81+1.49a 18.46+1. 48a 121.154+1.39b
6 7 June 34,0040, 16a —7.1840.07d 11.43+0.19b 13.50£0.17h 122.1540.41b
Zla‘iofei 7 H July 30.474+1.57b —3.20+1.38¢ 6.44+2.29¢ 7.9240.68¢ 121.26+£3.57b
8 H August 27.2940.09¢ 2.84+0.16b 3.04+0.49d 4.58+0. 34d 46.71£5. 38¢c
9 H September 23.49£0. 20d 3.98+0. 16a —2.2740.15¢ 4.17£0.11d 330.38+2.37a
5 H May 35.1740.61a —9.06+0,30d 14.22+0.51a 16.86+0.59a 122.4940.13b
6 H June 34,95+0. 19a —6.92%0. 16¢ 10.84+0.37c 12.86+0.39¢ 122.58+0.47h
(‘ﬁ?ﬁei 7 H July 35.32£0.43a —6.40%0. 80c 12.504£0.57b 14.074£0.17b 117.15+3.96b
8 H August 29.1840.79b 2.06%0.99b 3.9140.97d 4,5440.54d 61.19%3.90c
9 A September 24,73+0.30¢ 3.31+0.32a —0.86+0.37e 3.427+0. 40e 345.73+4.62a
5 H May 24,2540, 66d 5.9940.39a 1.20+£0. 46e 6.12+0.46d 11.1543. 69c
6 H June 29.86+0. 10¢ 1.1440.79b 4.81%0.33d 4,980, 47e 77.00%4.16b
W S5 7 - 5
Tsukuwbas 7 H July 34,4740, 27b 4.70+0. 33¢ 10.75+0. 20c 11.73£0. 31c 113.60+1.11a
8 H August 37.80£0. 13a —5.6540.36d 16.42+0.31a 17.3740. 19a 109.00+1.43a
9 H September 37.4740.10a —6.4740.28d 14.90+0.58b 16. 2540, 44b 113.51+1.69a
5 H May 25.33£0.41e 4.03740. 28a 2.3840.51d 1.70£0. 25¢e 30.47+3.42d
6 A June 30.7640. 26d —2.1440.28b 7.3340.02¢ 7.63%0.05d 106.25%+2. 03¢
B AN 7 5 —r : e 5
Rutgers redleaf 7 H July 35.2940. 20¢ 5.1740. 10c 12.52+0. 66b 13.554+0.59d 112.47+1, 32ab
8 H August 36.6140.09b —5.9440.02d 16.61+0. 26a 17.63+0. 25a 109.67+0, 22bc
9 H September 37.5340.41a —6.3940. 31e 13.07=£0.42b 14.55£0. 39b 116.05=%1. 35a
AN B Rm i F A A 3 BT7E 0. 05 K P AAERE LR,
Note: Different letters showed significant difference among months in the same cultivar at 0. 05 level.
§ 1.4r 449.2
200r 3% KWave length=515nm al 2 A 0000
L —1.2r
_17s »
150 ~T1.0r
z 2 1157.000 00
S 125F A A4S 0.8f
{HEJG:D = £
w 2100} Z20.6f
< 75t it
% 204
& 501 a2 a3 = |
25l 5 0.2
a4
o HL N TV T
0 . . . . . P 100200 300 400 500 600 700 800 9001 000
o 10 20 30 40 50 60 = 6} 157.000 00
200¢ al % slm 595.200 00
o 175} KWave length=515 nm Bt
< 150} B 2 4
E= 1250 g 32,
w2 100F =8
= 0 = 2_
<= 75| o
2 5ol Z 4l 353.300 00
& a3 a4 as =
25F &/ K &3 0 v [Ny l !
0 . 100 200 300 400 500 600 700 800 9001 000
§ § § § § f— e o
0 10 20 30 40 50 60 ]}% 12 ? Counts vs.Mass-to Charge(m/z)
£ f I} 6] Retention time/min
3 al(A).a3(B)EFaifkE
B2 R H Ay (AR gkt

JBCTE 1] S e i) 5 00 A [0 3% 1 (] R A5 5 S

5 H 6y (B HPLC K3 Fig. 3 Extracted ion chromatogram of al (A),a3(B)

Fig. 2 HPLC chromatograms of ‘Zaomei’ on

September(A) and ‘Rutgers red leaf” on May(B)

The peak time of HPLC chromatograms is later

than HPLC-ESI-MS spectra
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Table 2 HPLC-ESI-MS analysis and tentative identification of anthocyanins in peach leaves
B B ) N L BTET b BT -
415 Retention time Max absorb Quasimolecularions Fragmentions %{EE%% .
Peak . h Tentative identification
/min peak/nm /(m/z) /(m/z)
al 38.9 514 449. 2 287.0 KB4 F-3-3 % B Cyanidin-3-O-glucoside
a2 41.7 — - - KW No identification
a3 42.9 517 595.2 286.8 RIHF-3-2F BT Cyanidin-3-rutinoside
ad 44,2 - 579.0 - AW No identification
ab 48.6 — — — KW No identification
Oal Ha2 MWa3 [Ma4 B as —— H% Zaomei —k— %% Chunlei
[7: 900 r A /&,—/\—WSET k b 5
- | ﬁ DL 7 1SukKu-ba-
i) g ?/88 IH 0301 o wigsrnt Rutgers redleaf
Atk g o 41 €
;1; ; oy 600 v % 0.25
W E 00T % S 0.20
TS a 4007 ==
DE< 300} =g 0.15
Bt 7] 2
= 100 b _ = 0.10
56789567895678956789 ;jE
WX RE ST Wt 2=
Zaomei  Chunlei Tsuku-ba-5 Rutgers

redleaf

B4 Bkt R e e R & Ak
al. REJE-3- WA a3 REHE-3-LHWH

a2, ad, ad RAMHEEE 5~9 3 HILEK 5~9 A0y

Fig. 4 Variation on anthocyanins content of peach

during leaf color changing stage
al. Cyanidin-3-O-glucoside(Cy3G) ;a3. Cyanidin-3-rutinoside;

a2,a4. a5. No identification;5-9 represent May,

June, July, August, September, respectively
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Fig. 5 Changes of Ant/Chl of different peach cultivars
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Table 3 The stepwise multiple linear regression

analysis of leaf color parameters and the pigment

composition of different peach cultivars

.
s 7 DRERM gy
Type Regression equation - 2 P

coefficient(R?)
Hapk  L* =34.429-0.8054340. 02841 0.848 2 0.001
Barly = v 7 163.368+1.01443—100. 4085 0.835 4 0.002
maturing

peach  p* =12.299—0. 46343

(=3

L7123 0.002

L*=36.222—0.018al . 864 9 0
gt ‘
Red leaf a* =—5.994+0.080al—212.917h 0.988 0 0.001
peach
L7921 0.001

b* =13.537—0.017Ant
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