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Detection of Anthocyanins in Rosa Plants and
The Effect on Petal Color
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Abstract: In this study, eight Rosa plants showing different flower colors were subjected for phenotypic
observation using the CIELab color measurement system. The anthocyanins were qualified using the high-
performance liquid chromatography-mass spectrometry (HPLC-MS/MS) techniques, and examined for the
relationship with the flower colors. The results showed that eight anthocyanins components were first detected,
including Cyanidin-3- (caffeoyl) -glucoside (Cy3CafG), Cyanidin-3-O-galactopyranoside (Cy3Gal), Peonidin-
3- (caffeoyl) -glucoside (Pn3CafG) , Cyanidin-3- (cis-caffeoyl) -dimethyl-glucoside (Cy3 (cisCaf) DmG) ,
Cyanidin-3- ( trans-caffeoyl ) -dimethyl-glucoside ( Cy3 ( transCaf ) DmG ) , Cyanidin-3-dimethyl-glucoside
(Cy3DmG) , Peonidin-3- (cis-caffeoyl) -rutinoside (Pn3 (cisCaf) Ru) , Peonidin-3- (zrans-caffeoyl) -rutinoside

(Pn3 (transCaf) Ru). The anthocyanin glycosides include galactosylation, methylation modification, and
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caffeioylation modification, all of which have been reported for the first time in Rosa plants. The correlation

analysis between anthocyanins and CIELab parameters showed that Cy3CafG and Cy3 (cisCaf) DmG were

positively correlated with petal redness (a’). Cy3Gal and Cy3 (#ransCaf) DmG were significantly positively

correlated with petal yellowness (b") and luminance (L°). This study provides a theoretical reference for the

precise identification of anthocyanins in Rosa plants and the study of the mechanism of flower color formation,

and provides a methodological basis for molecular breeding of Rosa plants.
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Fig.1 Eight Rosa species
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Table 1 Eight Rosa species used for detecting anthocyanins

BF

K LI &N LT AR K1Y Color PGk B2 i RHSCC Lh i
Number Chinese name Latin or variety name Type system Preliminary color description RHS colour chart

1 ek Spectra WHRAFE  wWEFR SN EILER N ERY N~ o7 AR Yellow Group 2 D

2 b LR Fortune's Double Yellow H&HZFE  #HEFR HOFERLE R EIRE Yellow Group 13 D

3 MR Teasing Georgia BUCAZE ®BEaR e Nl EEals%  Yellow-Orange Group 18 D
4 Bl AR A Brass Band WA E  BER RS Orange Group 29 A

5 SEIZHINAT ) HR Felicite Parmentier WeHE EaaR rh P (630 2 1 0 Red-Purple Group 62 D

6 K Rosa x damascene WEHZE 4z i Red Group 55 B

7 — e Surpasse Tout LEESE SARGEA Hear (o Red-Purple Group 57 C

8 K& Tianxiang WAZE Ra6R 7148 Red-Purple Group 58 A
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Table 2 Color data of 8 Rosa species
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Fig.3 Chromatogram maps of 8 Rosa species (535nm)
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Fig. 4 Chromatograms of anthocyanins in 8 Rosa species (535 nm)
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Table 3 Analysis and identification of anthocyanin components in the petals of 8 Rosa species

PRF B 1] —RETF

(min) e (=58 CHETER

Retention Putative identification (m/z) MS? fragments

time [M+H ]+

6.05 SRR -3-MIMERE - A 611 287 (Cya), 449 (Cya+3Glc), 611 (Cya+3CafGle)

6.58 REHR-3-0- LA 449 287 (Cya), 449 (Cya+3Gal)

7.44 AL 2 -3-WIME L - A HE 1T 625 301 (Peo), 463 (Peo+3Gle), 625 (Peo+3CafGlc)

8.17 R 3R -3- O - P 56 ) - — Y 5k 639 287 (Cya), 477 (Cya+3dimethylGlc), 639 (Cya+3cis-CafdimethylGlc)
M

8.36 RIEHEFR-3- (- MMM E 5L ) - — 3 639 287 (Cya), 477 (Cya+3dimethylGle), 639 (Cya+3trans-CafdimethylGlc)
AT

9.71 R IEA TR -3 S A AT 477 287 (Cya), 477 (Cya+3dimethylGlc)

13.80 A2 23 ORI L ) - 25 7 771 301 (Peo), 463 (Peo+3Glc), 609 (Peo+3Rut) , 771 (Peo+3cis-CafRut)

15.68 A2 3-3- (e - S ) -5 & 11 771 301 (Peo), 463 (Peot+3Gle), 609 (Peo+3Rut) , 771 (Peo+3trans-CafRut)

Cya: REHZ: ;Peo: A2 2 Gle: MATHETT ; CafGle : BIMERE - 2581 ; dimethylGle : — HI L 2T ; cis-CafdimethylGle « U -MimERE - —
LR B 5 trans-CafdimethylGle : (52 2C-MHERESE ) - — FF ZEA 49 B ; CafRut: MIMERE 3-S5 F 4
Cya: Cyanidin; Peo: Peonidin; Glc: glucoside; CafGle: (caffeoyl) -glucoside; dimethylGlc: dimethyl-glucoside; cis-CafdimethylGlc: (cis-caffeoyl) -

dimethyl-glucoside; trans-CafdimethylGlc: (trans-caffeoyl)-dimethyl-glucoside; CafRut: caffeoyl-rutinoside

Msfer SR E] 6 B AL E F AT AL, o Cy3CafG
h FEAEFT R AT, ) B RS
95.34% .94.63%. Z1{4 ] Z= R AR E] 7 R AL T &2
A, Hodb Cy3Caf o FEAE T R4, i Sdk
HREITH R 94.59%. % PR, bR H H6iksh,
HoAth 7 Fh %70 8 AP AL Cy3CafG 16 Z i HIxT
Ty AR T F9T . 8P,
M R S-S B H 2 — 5 24 g fa A
R ALE R ATFIZE L T A 5 AR
24 STHEHEEVERIETEESESMAERK

BN

KT HE— AT AR T R AT LE 8 B i Ak E
FEIAEE R 1 Dl ARG HS A A6 7 RAT RIS B &
I TR ST, SR ER, K. —54% K
ORI AT R AT R T A A
JEAEY) T ZE AT 2 i SR T
FoAt 7 4~ SRl (6,26 4) o HEMN B (8 ] 6140
g BRI A ST R MRS R B E KT
HoAl S FPA G . SRS SR Y AEE R
T T AN 5 o™ A EE A

8 Al 1 s AL AL IRAE T 28 T AR S % i A
s (B 6), Brega ] 2256154k, Cy3CafG 7E4 i Fil
AT R b7 Fesok; i ] ok, Cy3Gal
A R o, I HEN Cy3Gal 2 Xt H 5t
TR AR KR T R, KRS LR Eai

il 2] Cy3DmG, J& A 5% 8 Tl 1k Ja AE ) I AT 11
TEH 2= T, AT BB K H LR BOR MR AR (4 10 52
MR Z— o 2R KA — D56 e mrh
Cy3CafG, Pn3CafG. Cy3 (cisCaf) DmG. Cy3
(transCaf)DmG ,Pn3 (transCaf) Ru B9 7% 5 78 P4 i
FlveR AR ARL, B Cy3Gal %) 7 it 25 55 8 K Z4b, Pn3
(cisCaf) Ru iy RAFFEA B>, 31X 22 A HE A2 i Al
w825 BRI AL
2.5 HBEEREXNRBRESHNZN

R T BRI AR TE RS
FHPIAE €0 2Z [R5 2R, %) 8 i it 7 Jes A 0 1 2 e AE
B R AT A AT 734 (1 7) |, S5 SRR WA
R Cy3CafG )G S EMILLIE o IEME, 5
LD A, REIR LT 8 S Bk B AR, X —
IR E ] FH IR JRAA O] B8 R
BA R 12 P MA T )35 7K A R E AR B 4L
1R B EH] = — D5t 6 Fh s pi s fE
Yy RIIRUE, £ R Cy3Gal & 552 L
ML b R IEAC, 5 o A E, XL o 2
P AR, X — 45 A 0 ] s A i
MRS W BB IE . Pn3CafG 552 i L FI
FE b R AIEARSG, 5 a” A OC  HAR G R Y
/o Cy3(cisCaf)DmG 552 B L F185 i ™5 Al
X, 5 o' RIEAE, AT BEXTAE AL o AR B A 5
M, Cy3(transCaf)DmG 545 & L"FI#E & ™5 1EAH
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Fig.5 Total content of anthocyanins in 8 Rosa species
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K, 5 a RIEA S, EA S R B KRBT 0.5,
Pn3 (cisCaf) Ru 552 & L AT JE b IEA L, 5a'
UM G, AT RE X A6 5 B R 68 )7 A T R Y
M, Pn3 (transCaf) Ru 5 4% B L™ FI ¥ & "5 i A
K, 5 a BIEMSE AA S R BB/, AR
BRI M B T A AR T 2 T 43 Cy3Gal, Cy3DmG
A3t H Z et an B R R L1 PR AR R, .
FHOC M BB 78 AR o nl e R 45 2
AIFET

3 e

A6 R AT OB IAL | SRk DL S ot S A 1 25
AT RN EERN . BRI
BB AEE RWRUEME SKEYE, 2ARR T R
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