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Changes of coloration and pigment compositions during leaf development of
Osmanthus fragrans colour group cultivar
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Abstract: [ Objective] This study aimed to explore the relationship between leaf color changes and pigment composition
in Osmanthus fragrans color group during the leaf development. [ Method] Different-colored leaves of the O. fragrans
color group cultivar ‘ Qiannan Guifei’ were selected from five developmental stages (S1-S5) for phenotype mensuration
using the Royal Horticultural Society Color Chart and colorimeter. Chlorophyll and carotenoid concentrations of the leaves
were determined using visible light spectrophotometry. Flavonoids were qualitatively and quantitatively characterized
using ultra-performance liquid chromatography triple-time-of-flight/mass spectrometry ( UPLC-Triple-TOF/MS). The
correlation between leaf color and pigment components was also analyzed. [ Result ] The results indicated that the
changes in leaf color could be roughly divided into two stages in relation to the leaf development: the first stage was from
red to yellow (S1-S3), and the second stage was from yellow to green (S3—S5). The color parameters L™ and b~
initially increased and then decreased, while the values of @ and C* decreased. Eight flavonoids were detected in the

leaves of ‘ Qiannan Guifei’ , including one anthocyanidin (Cy3R), three flavones ( Ap7G, Ap7R and vicenin-2) , and

15 %5 H # Received :2021-09-28 & BHA Accepted:2021-12-05

BETR WA B AR EEETH (LQ20C150003) 5 WL —Fia B (A TA) #50 H (11141131282001)

S —1EE AL (cuiqivivi@ zstu.edu.cn) PRI, BAEVEE : 25 (dongzeli06@ 163.com) , Y,

SIactEs: AL, SR AR AF. B R R B R AR S G Z [ T]. AL R RS R (B ARBLERR) L2023 ,47
(2):79-86.CUL Q, WU Y, LID Z, et al. Changes of coloration and pigment compositions during leaf development of Osmanthus
fragrans colour group cultivar[ J]. Journal of Nanjing Forestry University ( Natural Sciences Edition) ,2023,47(2) :79-86.DOI.;
10.12302/j.issn.1000-2006.202109057.



80 oA ARl R s

(AR B E R D)

AT 4

four flavonols (Km3R, Km7G, Km3G7R and Qu3R). The quantitative analysis showed that chlorophyll and carotenoid

concentrations were relatively low and stable during stages S1-S3, whereas the concentrations and ratios of the two

pigments increased significantly during stages S3—S5. Cy3R concentration significantly decreased from stages Sl to stage

S3, and it occurred in undetectable trace amounts in stages S3—S5. The concentrations of Qu3R, Km3R, Km7G and

Ap7G also decreased from stage S1 to stage S5, while vicenin-2 and Km3G7R showed a continuous increase. Ap7R was

stable from stage S1 to stage S3, and then it initially decreased and then increased. [ Conclusion] The decrease of

anthocyanidin (Cy3R), flavone ( Ap7G) and flavonols ( Qu3R, Km3R and Km7G) was critical in promoting changes in

leaf color from red to yellow in ‘ Qiannan Guifei’

in the leaves changing from yellow to green.

Keywords : Osmanthus fragrans colour group; leaf color; chlorophyll; flavonoid; anthocyanin;
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Fig.1 The leaf phenotype of ‘ Qiannan Guifei’ at

different leaf color stage
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Table 1 Color parameters of ‘ Qiannan Guifei’

at different leaf color stages
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(P<0.05) , The different letters within the same column represent sig-
nificant differences among different leaf color stages at a 0.05 level.
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Fig.2 The chlorophyll and carotenoid contents of ‘ Qiannan

Guifei’ leaves at different leaf color stages
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Fig.3 The UPLC chromatogram of anthocyanin ( A) and other flavonoids and

phenolic compounds (B) in red leaves of ‘ Qiannan Guifei’
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Table 2 The chromatographic data of flavonoids and phenolic compounds in red leaves of ‘ Qiannan Guifei’
. RAfE, W TR e .
Wby RRENSIEREET ey s -
min (m/z) . e Ak
No. of . (m/z) tentative . .
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component . . fragment ions compound
time 1ons
R H-3-0- 5T \
) B
Pl 6.06 395 287,449,596 cyaindin-3-O-rutinoside, Cy3R 5 3CHk[20]
s %
P2 4.30 354 191,353 BRI Scifinder Fl Reaxy £yt
chlorogenic acid
3 5 86 so4 353,383,413, AT TR Scifinder il Reaxy $UH /% ;
: 473 503,593 vicenin-2 Z% Wk 21]
93,134,173, Bl B 42 JE R PR
P4 6.11 368 191,193 367 5-feruloylquinic acid BH IR 22]
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fRH R 2 -3-0-= MY \
% :
P6 779 610 609,301 quercetin-3-0-rutinoside, Qu3R BEIM[24]
W70 WA it
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2B -3-0- A B AL-7-0- B BE
P8 8.38 594 593 .447 285 kaempferol-3-0-glucopyranosyl-7-0- 225 k[ 26]
rhamnopyranoside, Km3G7R
S -3-0- 25 T P
P9 8.71 394 393,285 kaempferol-3-rutinoside , Km3R SEXM[27]
Fr R -T-0-H % Wi .
F 72,%
P10 9.06 432 431,269 apigenin 7-0-glucoside, Ap7G 575 SCHR 28 ]
S 7.2
P11 9.22 578 577,269 FERE-7-0-S B S 3CHR[29]

apigenin-7-O-rutinoside , Ap7R

X 8 RS E R Ry, A5 1 MAE T R (K G4
K-3-0-ZEFWH, Cy3R) |3 MR (53 K -7-0-7
B Ap7G; IF S R -T-0- 25 F W, ApTR; #ii 4

BEFL T2 &K vicenin-2) | DL K 4 F o il st (1L 2%
3-0-Z5 F B A7, Km3R; 1 25 By-7-0-%5 % K 77,
Km7G; 1l 25 fiy-3-0-# % B 3-7-0-F 2= b
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Table 3 Flavonoid contents of ‘ Qiannan Guifei’ leaves at different leaf color stages Bl mg/g
W stage  Cy3R Ap7G Ap7R Vicenin-2 Qu3R Km7G Km3G7R Km3R &1 total

S1 0.47+0.01 a 1.51£0.01 a 1.99+0.01 b 0.43+0.01 d 2.04+0.04 a 1.68+0.01 a 0.69+0.04 b 0.85+0.14 a 9.19+0.04 a
S2 0.19+£0.01 b 1.36+£0.01 a 2.06+0.01 b 0.47+0.01 d 1.94+0.02a 1.31x0.03b 0.69+0.02b 0.96+0.02 a 8.80+0.07 b
S3 — 0.99+0.01 ¢ 2.05+0.03 b 0.62+0.01 ¢ 1.78+0.01 b 1.41£0.02 b 0.95+0.02 b 0.73+0.02 a 8.53+0.07 ¢
S4 — 0.50£0.03 d 1.47+0.03 ¢ 1.25+0.02b 0.91+0.01 ¢ 1.16£0.01 ¢ 0.83+0.01 b 0.25:£0.01 b  6.37+0.04 d
S5 — 0.61+0.04 d 2.91+0.05a 1.84+0.03 a 0.67+0.01 ¢ 1.09+0.01 ¢ 1.25+0.02a 0.27+0.01 b 8.64+0.07 c

T FIFVEER G R R 7 BN R B RIS SR & e P < 0.05 KPR BE, — LKA ], The different letters within the same

column represent significant difference among different leaf color stages at 0.05 level by Duncan test. — represents not identified.
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Table 4 The correlation coefficient of leaf color

parameters and pigment composition content
of ‘ Qiannan Guifei’
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M
pigment L* a” b* c*
composition
-4
Far -0.469 -0.704** -0.035 -0.603 "
chlorophyll
IS MR \
KD f‘? -0.519" -0.714"" -0.206 -0.626 "
carotenoid
ey il
KA . -0.102 0.608 * 0.181 0.429

total flavonoids
Cy3R -0.447 0.936"" -0.306 0.475
Ap7G 0.009 0.903 "~ -0.019 0.508
Ap7R -0.219 -0.275 0.312 -0.200
Vicenin-2 -0.370 -0.786 " 0.018 -0.586 "
Qu3R 0.321 0.814"* 0.046 0.614*
Km7G 0.016 0.852"" -0.072 0.834**
Km3G7R -0.037 -0.785"" 0.333 -0.279
Km3R 0.291 0.782"" 0.077 0.464

H:*. P<0.05;% . P<0.0l,

MR 4 " LLFE W, BT SR R-7-0-25 B BT
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B EEAHSE, M vicenin-2 M4 B MK E MR 5
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