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Metabolomics Analysis of Anthocyanin in Different Flower Colors of
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Abstract: In order to further investigate the anthocyanin biosynthetic pathway in Phalaenopsis-type Dendrobium (Den-Phals)
varieties with different flower color, this study used widely targeted metabolomics technology to analyze the anthocyanin
composition and content of five Den-Phals varieties with blue-purple, light peach-red, red, purple-red and deep purple-red
floral color, respectively. The results showed that a total of 38 metabolites were identified from the tested Den-Phals, most of
which were glycosides and acylated derivatives of cyanidin (Cy), peonidin (Pn), pelargonidin (Pg), delphinidin (Dp) and pe-
tunidin (Pt). There were significant differences in the composition and content of anthocyanin in five Den-Phals varieties.
Metabolite difference analysis showed that Cy and Dp glycosides in purple flowers were significantly higher than those in
light peach red flowers. The contents of three Dp-type glycosides in blue-purple flowers were significantly higher than those in
other colored varieties. Only one Cy-type glycoside was screened out, and the content of which in light pink flowers was high.

FSBEE 2023-07-26; EEIBH  2023-09-12

HEEWE RN s R L AR 45 284 1 ( No. 1630032022002 ); R4 H ARFHE L4 5 2 A A B ( No. 321RC
648 ),

fEEE N REM(1999—), Lo, B-LHFs A, Fge Iy i) . WE k2.5 . il EE# ( Corresponding author ): ZE4H% ( LI Chonghui ),
E-mail: blchh@sina.com; 433CH| ( YU Wengang ), E-mail: yuwg2008@hainanu.edu.cn,



2168 o AE A F AR

%44

The content of Cy-type glycosides was the highest in most samples. With the increase of cyanidin and delphinidin and the
derivatives, the color of flowers deepened and turned to red-purple. It was speculated that Cy-type glycosides made Den-Phals
tend to purple while Dp glycosides gave Den-Phals a blue-purple tone. Based on the above results, it is speculated that there

are acylation synthesis pathways of the above five anthocyanins in Den-Phals, which can provide a basis for flower color for-

mation mechanism and flower color improvement of Den-Phals.
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Fig. 1

Flower color and total anthocyanin content of petals and labellums of different varieties

of Phalaenopsis-type Dendrobium
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Fig. 2 Total ions chromatograms (TIC) of positive ion detection mode
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Tab. 1 The anthocyanin components in Phalaenopsis-type Dendrobium
N 22} e
i ity e, RIS ORERE whEpx AR
Code Metabolit mlz Retention - Molecular Formula Chemotaxonomic Precursor
ctabolite time/min weight type
1 REHE 3-0-FAWFEFH 449.109 8.3 449.108 CyH, 0, cyanidin M1
2 AJHAEE 3-TEHAET 609.178 9.3 609.182 CysHs3045  peonidin M1
3 OREHER 287.055 9.8 287.056 CisH1106  cyanidin M1
4 REHPER A-FEET 449.107 53 449.108 CyHy0,1  cyanidin M]*
5 RIMERLR 3-BFUMET 465.101 8.0 465.103 CyHy01,  delphinidin M]"
6  REAE I-ZEHBEF 595.164 8.3 595.166 Cy»H3015  cyanidin M]*
7 KRR 3S-AEETT 611.160 73 611.161 C»H3016  cyanidin M]*
8 TRIEELZ 3-PLBETT 627.154 7.8 627.156  CypH3; 0,  delphinidin M1
9 WHERLE 3-SIHMEIT-S-H AT 773.205 8.0 773214 Cs33Hy Oy delphinidin M]"
10 KHEEFE 303.050 8.3 303.050 CisH;;0;  delphinidin [M]*
11 KMEEZR 3-(6- RS F LA 611.160 7.7 611.161 CyH3016  delphinidin M]"
12 £ 271.060 10.5 271.061 CisHy 05 pelargonidin M]*
13 REEFEZ 3-(6"-18 Bbi) 519.112 10.2 519.114  CpHp0y3  pelargonidin M1
14 RAEHER 3-FFUMAE-5-F AT 611.160 8.3 611.161 C»H31016  cyanidin M]*
15 RHEE R 3-MLMET-5- A AT 789.219 7.6 789.209 C33H4102,  delphinidin M]"
16 BAE42Z 3-0-4-D-M I A 479.116 9.2 479.119 C»Hy01,  petunidin M]"
17 AR 301.071 10.6 301.071 CigH 1306 peonidin M1
18 KAEHE 3-FFUBRR AR 581.147 8.6 581.151 CaH2s015  cyanidin M]*
19 KIEELZE 3 AIMETY S0l mE A 2 R 789.188 7.6 789.188  CieHs,0  delphinidin M1
20 ZERI] 817.226 10.3 817.219 C33H41090 other anthocyanidin M1
21 KB E 3-(6-N BEMAMETY)-SM AT 713.150 8.3 713.157  CsH330y  delphinidin M1
22 RAEBYER -FHE LT 757.223 8.7 757.219 C33HyiO2  cyanidin M]*
23 RAEYER I-MBTE-S- R ARAE 773.205 9.1 773.214 C33Hyi02  cyanidin M]*
24 RIEZHFR 3-FIMLBORE T 595.164 9.3 595.166 Cy»H3015  cyanidin M]*
25 KRB R 3-AG MM -5-(6- 2 BRI A B 669.173 8.7 669.167 CyH;30,s  delphinidin [M]*
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Tab. 1 The anthocyanin components in Phalaenopsis-type Dendrobium (continued)
75 ity S =1 whxny  BEBRS
Code Metabolite miz Rgtentlgn Mole_cular Formula Chemotaxonomic Precursor
time/min weight type
26 AKMEEE 5,7- AN 595.165 5.9 595.166 Cy7H3015  other anthocyanidin M1
27 KHEFLE 3-[6-(WNMEGE R A T)]-5-[6-(F = 875.178 8.2 875.188  Cs0H300y3 o M]*
LA AT )] delphinidin
28 WHIEHE A 773.184 9.1 773.193 CscH3;0,0  other anthocyanidin M7
29 FEAFEEER MR 641.166 9.1 641.172  CyxH330,;  petunidin M1
30 KMEBIEE 3-[6-(4-(MIMEREE 2RI WA 935.261 7.8 935246  C4Hy0p  delphinidin M1
A ]-5- A
31 RAEFHR 3-(6"-MIMEBER 450 1)-5- A H  773.189 8.0 773.193  CiHy019  cyanidin M1
32 BEAALE 3-S5 AN 787.236 9.0 787.230  C34Hy;0,  petunidin M1
33 KREHFE 3-HALBEH-5-6-p- X FEEM  903.270 8.7 903.256  CyHypO0x  cyanidin M1
HERETT)
34 REZHE 3-(6"TN ZELR A NETT)-S-MAFET  697.169 8.8 697.162 C3H3;019  cyanidin M]*
35 RIHERLE 3-(6"-TN BEHET) 551.101 11.0 551.104 CyH,30;5  delphinidin [M]*
36 ATAAEE 3-ZSAT M-S A R T 771237  10.5 771.235 C34Hy302  peonidin M]"
37 RMEEE 3-[6-(4-p-XFHFE BRI 919.248 122 919.251 CyHy:055  delphinidin M1
AR ]S - 2
38 RAEZHE 3-(6"-TN BT 535.106  10.0 535.109  CpHy0y4  cyanidin M1
A - B
R Firch Pyl

KRG

25.26% 34.21%

A: (EHERMZE; B: EHFRTE.
A: Anthocyanins classification; B: Anthocyanins contents.
B3 #“FEMEXSSESIT

Fig. 3 Classification and content statistics of anthocyanins
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Fig. 4 PCA score of quality spectrum data of each group
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Fig. 5 Common differential metabolites Wayne diagram between Phalaenopsis-type Dendrobium groups
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Tab. 2 Common differential metabolites of bule-pulper cultivar Den. Blue Sapphire and other cultivars

o — T114 vs HM T114 vs HZZ T114 vs MN T114 vs SMT
Code Metabolite log,FC ﬁﬁ%’ﬂ ﬁlﬁ%ﬂ log,FC ﬁlﬁ%ﬂ log,FC ﬁﬁ%ﬂ
Regulation type Regulation type Regulation type Regulation type

1 B R -B-D-ML I A 4.10 up 1.84 up 4.01 up 5.61 up

2 RFERIE 3R 5.18 up 2.64 up 4.12 up 2.98 up

3 KRR A -5-(6-2 Tk 0.57 up 2.67 up 1.95 up 3.09 up
HIRIBETT)

4 REFEIWEELEEET 5.66 up 4.71 up 5.65 up 5.64 up

5 SER] -1.72 down -3.08 down -3.11 down —4.58 down

6  CHFE 3-[6-(MMEEEA A —5.56 down -1.72 down -5.22 down -4.46 down
1F)]-5-[6-(F B A 4B )]

7 REHFE -RIBRETT-5-(6-p- —6.78 down —4.86 down -11.21 down —11.48 down
XA R AT

8 KL R - AN -1.01 down -1.33 down 1.19 up -1.55 down

9 AMEBE 5,7- AT —-0.50 down -1.08 down —-0.79 down —-1.84 down

10 REZEE-3,5-HHEETT -2.48 down -2.41 down 3.16 up -1.86 down

11 KRR 3-[6-@"-p-WHEEHE  3.12 up 271 up -1.26 down 1.68 up
SR R A T 15
WEH

12 REEZEE 3-(6"-H BB -0.79 down -1.15 down 1.48 up -0.79 down

13 KGRI 3-(6"-N BB -1.23 down 0.73 up -3.78 down -3.84 down
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Tab.3 Common differential metabolites of dark red cultivar Den. Black Cat vs Den. Udomsri Beauty,
Den. Yaya Victoria, Den. Airey Peach
HM vs HZZ HM vs MN HM vs SMT
igZ R —— — —
Code Metabolite log:FC ﬁlﬁéﬂ ﬁ%?éﬂ log:FC ﬁl%?‘é’ﬂ
Regulation type Regulation type Regulation type
I RIEHZ 3-(6"-MMEBE I A T )-S- AT 3.39 up 3.38 up 8.58 up
2 MEEEA 2.68 up 2.73 up 6.36 up
3 TR 3-SR A 3.62 up 2.71 up 12.33 up
4 RFEREFE 3-[6-(4-(MNMERE R ZERE ) WA 1.89 up 5.88 up 2.13 up
A ]-5- A T
5 AjHER -2.73 down -2.69 down -3.48 down
6  REFER M —6.28 down -2.71 down —4.80 down
7 REHFE I-JIMEIRL-5-(6-p-FEF T KA 1.92 up —4.43 down —4.70 down
W)
8  TKAMERIE 3-(6"-H _BLHEY) 1.96 up -2.55 down -2.61 down
9 REHFE 3-PILRRANE T -0.32 down 2.20 up -0.54 down
10 REHER 3-2F:FLIET-5-H 2 05T -1.25 down 5.87 up 0.39 up
11 RHEE R 3-HA T -5-(6- L BER AT 2.10 up 1.37 up 2.52 up
12 REHR 3-(6"- W _FHE A M)-5-MEMET  —0.52 down 4.04 up 3.28 up

(6" W Pl P 2 ) - 5 4 B Y g A G L 9 2
ST RN TZM Iy ~TAERMERESR 3-M
Bl RN A AL E PR E R R, U
ZERERVSANGNLE LR i iU A v G i
EFARGNTT LR 37 NP Y ISERE 17 SANGNTEL VN
AR ILE 22 7 AUA 11 80 (| 5C), L 2

S LA 5 R (K 4), L Cy BB
T Dp BIEH N E, KEHR LMK Z, 1
RO EER AR, o (R R 340
H-5- A A LR AR 3 T A e
S @A P ILE NIRRT RIAREHR 3-

PR A T FAR S 5,7- AT
F 4 ABHABARS B S HL & 2K E B E E SR B

Tab. 4 Common differential metabolites of light peach red cultivar Den. Airey Peach vs Den.
Udomsri Beauty, Den. Yaya Victoria

s o MN vs SMT HZZ vs SMT
Ei=2 i - - - -
Code Metabolite logFC PRI A logsFC P E A
Regulation type Regulation type
1 KR R 3 AT -5-(6- L BRI A ) 1.15 up 0.42 up
2 KEEFHE 3-(6"-MIMEmE 25 b8 )-5- i a1 5.20 up 5.19 up
3 TKAERR 3-SR AR 9.62 up 8.71 up
4 RAEZHE 3-(6"- B 1.71 up 0.62 up
5 RIHE 3- L/ 1.73 up 3.29 up
6 RKEFHE 3-LANERANEH -2.74 down -0.22 down
7 RBBUE 5,7- —FEIME -1.05 down —0.76 down
8 KAETER 3-(6"-T _BRH ) —2.27 down 0.36 up
9 REBEHR-3,5- BT -5.02 down 0.55 up
10 RIFER 3L FU -5 A -5.48 down 1.63 up
11 AR 3 -2.09 down 1.48 up
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Fig. 6 Anthocyanin biosynthesis pathway (ABP) of Phalaenopsis-type Dendrobium
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