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Fig.1 Flower color of three species of Dendrobium at fully opened stages
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Table 1 Analysis of carotenoids in petals and labellums of three species of Dendrobium
A B i ] Lol S BT YT M) HEELR TR AR IR
Retention time/min Detection waudio-video length Amax/nm  Parent ion Second ion Tentative Identification Constructive basis

2.52 435,461 536 444 B-fH# N & B-carotene FRim
4.33 431,458 552 460 a-fE & a-cryptoxanthin [15]
4.50 436,462 552 - B-PREE 2 B-cryptoxanthin [15]
4.99 431,458 613 335 -5 Z g b4 Lutein-5, 6-epoxide N
5.13 429,456 601 - 2LH T Violaxanthin [15]
5.26 432,459 568 - -3 Lutein AN
5.33 432,457 584 568 1258 i Antheraxanthin [15]
5.55 438,463 568 = F K I Zeaxanthin B

T =7 ORI B EAEAE,  Notes: “ =7 :Not detected or not existed

2.3 HBERARZEXHE NRLULEYEESH
XTHEE S 8 PP N R i 7 & i,
SESL(F 2 [ 2) R BRAE A M e b 25
B NR AL, A8 52.26 pg - g7 BEH EAN
TR N3 BRI, BR A A 4 R
H R N R B, i85 3 810.89 pg - g7,
FRACA M AAER P A2 N R R

UORM B R, 29407 21% , B R IR 29 1 11% .
WAEAT IR O AR P R S R R, AL
64% , HUUE o-FRBR, 2015 18% , i B R IR AL W)
29045 14% ; OSSR o- B R SRS, 4
33% ,HUTEM BRI, 2915 28% , W3R 2915
26% o BB (ShE A1 ARHEAR T, TOK B R R,
2915 55% R B R, 49 i 20% , B 25 5 i 2

R, oW OERT ol R TR, A0 54% 1 5 13%,
R2 3MARMBEEMENRE NRASHEREESN

Table 2 Quantitative analysis of carotenoids in petals and labellums of three species of Dendrobium pg-g’’

415 GoyiZey i - B EmAEAR - i ERAEA f}’E%@ BRAEA iR} - AL SR AR — BT
Component Den. densiflorum Den. densiflorum Den. thyrsiflorum Den. thyrsiflorum Den. chrysotoxum
labellums petals labellums petals petals
B-fH 4 h % B-carotene 14.32 +1.38 2.99 £0.28 20.06 +0.56 0.64 £0.05 30.03 £2.46
a-fE & a-cryptoxanthin 315.61 +28.94 29.02 £5.35 2 056.96 +62.44 - 20.80 £1.92
B-F#% & B-cryptoxanthin 4.18 £0.09 - 13.78 £1.04 0.05 £0.01 23.04 £0.51
¥ Z g 1Y) Lutein-5 ,6-epoxide 265.56 +24.43 23.30 +4.78 431.48 +31.12 - 3.89 +0.24
2957 [fi Violaxanthin 37.17 £4.55 2.84 £0.46 64.94 £0.85 - 10.44 £0.08
H-# 2 Lutein 247.82 +18.34 103.66 +10.72 812.20 +33.77 51.57 £0.72 166.09 +3.74
.25 i Antheraxanthin 41.20 +6.21 1.20 +0.06 265.57 +4.04 - 108.20 +4.63
F KB R Zeaxanthin 24.36 £3.02 - 145.90 +3.80 - 451.00 +12.41
it Total 950.22 163.01 3 810.89 52.26 813.49
W =7 ORI B s AN FAE . Notes:“ — " : Not detected or not existed.
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Analysis of Carotenoids Compounds and Their Biosynthesis Pathways in
Flowers of Three Dendrobium Species

HUANG Xin-lei' ,\WANG Yan' ,ZHANG Hui’
(1. Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation, National Forestry and

Grassland Administration, Beijing 100091, China; 2. Institute of Botany, The Chinese Academy of Sciences, Beijing 100093, China)

Abstract . [ Objective | To investigate the composition content and structure of carotenoids in yellow flower of n-
ative Dendrobium species and their biosynthesis pathways, thus proving references for further investigation of the
floral pigment mechanism and molecular breeding of Dendrobium. [ Method | The flower color in yellow petals
and labellum of Den. chrysotoxum, Den. densiflorum and Den. thyrsiflorum were observed according to the Royal
Horticultural Society Color Card (RHSCC). Besides, the carotenoids in the petals and labellum in 3 Dendrobium
species at full opening stages were determined using UPC*-MS/MS. Based on the results of UPC*-MS/MS, the
biosynthesis pathways of carotenoids in Dendrobium were proposed. [ Result] The result indicated that the floral
color of the 3 Dendrobium species could be divided into white group and pale yellow-yellow-golden yellow group.
Totally, 8 kinds of carotenoids were detected from the petals and labellum in the 3 Dendrobium species, respec-
tively, including B-carotene, a-cryptoxanthin, B-cryptoxanthin, violaxanthin, lutein, antheraxanthin, zeaxanthin
and lutein-5,6-epoxide. According to the results of quantitative analysis, white petals of Den. thyrsiflorum con-
tained the lowest carotenoids (52.26 pg - g ). The content of carotenoid increased with the enhancement of
yellow color and the carotenoid compounds in the golden yellow labellum of Den. thyrsiflorum was the highest,
reaching 3 810.89 wg - ¢'. Among 3 carotenoids contained cultivars, the lutein was majorly contained in pale
yellow petals of Den. thyrsiflorum, while golden yellow labellum of Den. densiflorum and Den. thyrsiflorum ma-
jorly contained a-cryptoxanthin,lutein and lutein-5 ,6-epoxide. Yellow petals of Den. chrysotoxum contained vio-
laxanthin, lutein and antheraxanthin. [ Conclusion | The carotenoids in pale yellow and golden yellow petals are
mainly @-carotene and its derivatives, while that in bright yellow petals are mainly B-carotene and its derivatives.
Regulation of the LCYE genes which may cause carotenoid biosynthesis will result in flower color change in yellow
flower of Dendrobium.
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