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Pigment analysis on different colors of leaves
from Malus sieboldii

WALIBAI Tangnuer, LI Hou-Hua”, LI Guo, LIU Tian-Qing, LI Ai, HAN Mei-Ling

( College of Landscape Articulture and Arts, Northwest A & F University, Yangling 712100, Shaanxi, China )

Abstract: Malus sieboldii is a kind of plant with great ornamental value for its abundant colors in the autumn. Green,
yellow and red leaves of M. sieboldii with obvious difference in leaf color were taken as experimental materials. The spe-
cies and contents of pigments were detected by UV photo-spectrometer and HPLC-DAD and the relevant causes of leaf
color change were analyzed afterwards. The experimental results indicated that the main pigments in the leaves of

M. sieboldii were chlorophyll, carotenoid and anthocyanin( mainly Cyanidin-3-galactoside). In red leaves of M. sieboldii,
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the coloration was significantly related to the changes in anthocyanin content, whereas the coloration of yellow leaves was

closely related to changes in chlorophyll content, as well as changes in the chlorophyll and carotenoid ratio. On the other

hand, green coloration in the green leaves of M. sieboldii was attributed to extremely high chlorophyll content. Color

changes of M. sieboldii leaves during fall could be attributed to multiple factors, and the most direct factor was the

change of pigment content and ratio. As auxiliary pigments, mono-phenols were found to play a supporting role in the

fineness of leaves. Furthermore, the total flavonoids content (from high to low) were red, yellow and green in three spe-

cies of leaves of M. sieboldii.

Key words: Malus sieboldii, leaf color change, anthocyanin, chlorophyll, carotenoid
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Fig. 1

Different colors of leaves from Malus sieboldii
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Table 1  Contents of chlorophyll and carotenoid in leaves of Malus sieboldii
i
nHR % At P Colors
Chloroplast pigment content
(me - ke') G Rt i s (0, 0 o AN
Green leaves Yellow leaves Red leaves

42 a 2 668.08 + 20.95a 1 010.70 = 90.96b 639.87 + 11.96¢
Chlorophyll a
M4k b 982.62 + 27.74a 500.06 + 68.23b 245.67 + 41.83¢
Chlorophyll b
JENUES S 3 3 650.70 + 14.67a 1510.91 = 24.24b 885.54 + 46.39¢
Total chlorophyll
N 381.60 + 16.48h 591.24 + 49.66a 526.74 + 24.08a
Carotenoid content
ek RS M RILE 9.57 2.56 1.68

Ratio of chlorophyll to carotenoid

M FRRRRALERRE (P<0.05). T,

Note: Different letters in the same column indicate significant differences ( P<0.05). The same below.
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Table 2 Nonophenol contents in leaves of Malus sieboldii
4 Contents (mg - kg™)
G5 IR YA
No. Chinese name English name s a0} H Nt PR
Green-leaf Yellow-leaf Red-leaf

1 WE TR Gallic acid 373.29 + 44.78 420.48 + 28.07 424.01 + 11.09
2 JFAEH & Bl Procyanidin Bl 7 245.07 = 204.62 6 618.64 = 220.98 5275.16 = 84.87
3 JIR 53 Catechin 5292.67 + 69.41 5747.76 + 28.29 7 094.26 + 136.11
4 JRAETF R B2 Procyanidin B2 7 437.77 + 196.29 6 230.1 = 269.25 4397.41 + 140.80
5 FTILAER Epicatechin 3414.82 + 55.34 2420.8 + 136.12 4514.23 + 80.83
6 THER Syringic acid 376.64 = 27.65 437.45 = 123.99 657.53 = 117.83
7 LitSAcs Phloridzin 726.08 + 39.46 641.72 + 15.01 1375.26 + 60.93
8 SRR Chlorogenic acid 5929.19 + 180.46 6 539.06 = 153.71 9 613.7 + 234.76
9 Wi R Caffeic acid 245.48 + 11.58 345.15 + 18.66 325.34 + 12.06
10 7 R Coumaric acid 98.98 + 3.67 215.42 = 107.42 49.08 + 18.11
11 BeT 2 1 Ferulic acid 148.68 + 8.83 474.22 + 271.99 177.11 = 29.61
12 =2 ST Hyperin 1354.31 + 85.70 1 600.34 = 43.09 2 362.42 + 35.87
13 &7 Rutin 10 937.43 = 102.83 13 284.48 = 348.64 15 292.04 + 324.26
14 Sl Isoquercitrin 13.94 + 2.19 12.16 + 0.51 17.61 = 0.78
15 Biop7iaci Reynoutrin 486.48 + 38.69 544.91 + 18.70 253.97 + 4.42
16 i e Quercitrin 521.18 + 37.76 456.86 + 15.84 318.74 + 8.87

17 KRR

Cyanidin-3-galactoside

27.89 = 91.70

250.23 + 18.71

2 162.38 + 48.94
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