[ &M4 Guihaia May 2020, 40(5) ; 687-695 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201907047

BRSO, AT, ZERK. B D 22 AR EITAR [J]. VY, 2020, 40(5) : 687-695.
YU JJ, TANG DQ, LI X. Anthocyanin compositions in petals of Freesia hybrida [ J]. Guihaia, 2020, 40(5) : 687-695.

EE=RNLEEFANK
mE &, ERE", 2 K

(1. Bigsgi ks Rl S0, i 2002405 2. FHEASE K Aot B 200240 )

& E: NWRARIG RS 2L E A R S ORI Z ORI 22 68 UL,
AT AN AL CL I T 2% (Freesia hybrida) 11 SRR R SR B8 B 2 58 0d 252 25t (RHSCC) il
(22 SGHEAT AR (O R A | R FHRRIE 250 €5 S5 o7 4 25 At o (0, 3R 28700 SR pHL 78 26 06 DN AR R v B A £ 1 1Y) %
HETT A UPLC-Q-TOF-MS H A 53 A7 45 St F AL I v 46 17 R S FAR XS & o, 25 3R WL 11 A>T 8 o ol i 25
FHEEPRER, WMAOR HOR LOR GEEOR; Prika M Sa s aw, A& sS0E A ik
HIZEEI S N2 BR ¢ White River’ ‘ Fragrant Sunburst’ ¢ Gold River” ‘ Tweety’ 4}, ¥ & H £ 41 ;  Red Passion’
e A i, i K2 ¢ Lovely Lavender’ , Hi% 5K ¢ Red Passion’ HY 24% ; £ 7 35 % fp e vh 3t
Rty 10 AL 2 53, 430 KAl - R AT R AR - A AR R R - AR R
TR -3-0-FEBEH REHR-3-0-FE M ATAR-AEREE BER- AR BR300
BEE ATZH R -3-0- A B R 2 R 3-0- AR ; 00 R S Bl Red Passion” FI¢ FARZL G R AL p 382
LAY R B E LAY, 152 0 R 5 Bl ¢ Pink Passion”’ “ Castor” * FRIRE T Ml BRI Bl &
LAY A L BRI ZE AL AW, ¢ Lovely Lavender’ 16N & KIEH Z KA AW, PFE R WA R 5
P 35 22 4G G 1) 2 I S AR G R A OC TR (0 R B2 ) 5 A0 e P oA i S BN [, IR 4G
F R R AR R R R AR AL AR
KW M, B, ] L O, RO
hESEES,: 0946  XHEIRIRAD: A

M EHE . 1000-3142(2020)05-0687-09 FRFZE(RIRRS) #RIRFE(OSID):. £

Anthocyanin compositions in petals of Freesia hybrida

. .. 1 o 1 . 2
YU Jingjing' , TANG Dongqin °, LI Xin
(1. School of Agriculiure & Biology, Shanghai Jiao Tong University, Shanghai 200240, China; 2. Shanghai

Jiao Tong University Instrumental Analysis Center, Shanghai 200240, China )

Abstract: In order to study the relationship between composition and contents of anthocyanin and flower color to clarify

the formation mechanism of different colors of petals of Freesia hybrida. 11 cultivars of F. hybrida were used to analyze
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the anthocyanin compositions. The petal color was observed according to the royal horticultural society color card ( RH-
SCC) and color meter, pigment type was determined by characteristic color reaction, total anthocyanins were measured
by pH differential method, and UPLC-Q-TOF-MS was used for qualitative and quantitative analysis of anthocyanins. The
results were as follows; The 11 selected cultivars covered four major colors of F. hybrida, those are white, yellow, red,
and blue-purple. All selected cultivars contained flavonoids, which did not contain or contain very low amounts of carote-
noids; meanwhile, all tested cultivars, except for ‘ White River’ and Fragrant Sunburst” ‘ Gold River’ ‘ Tweety’ , con-
tained anthocyanins in petals. Among seven anthocyanin-contained cultivars, the highest anthocyanin content in detected
in petals of ‘Red Passion’ and the lowest in ‘Lovely Lavender’ which was only 24% of ‘Red Passion’. A total of ten
anthocyanin components were detected in petals of 11 cultivars, including Delphinidin-diglucoside, Cyanidin-diglu-
coside, Petunidin-diglucoside, Delphinidin-3-O-glucoside, Cyanidin-3-O-glucoside, Peonidin-diglucoside, Malvidin-
diglucoside, Petunidin-3-0-glucoside, Peonidin-3-O-glucoside, Malvidin-3-O-glucoside. “ Red Passion > and
¢ Shangnong Hongtaige’ mainly contained Cyanidin derived anthocyanins. ‘ Pink Passion’ ‘ Castor’ ‘ Shangnong Danx-
ueqing’ and ‘ Shangnong Purple Rose’ mainly contained Delphinidin and Malvidin derived anthocyanins. ‘ Lovely Lav-
ender’ only contained Delphinidin derived anthocyanins. The results indicates that the colors of petals of different F. hy-

brida cultivars were related to anthocyanin components. Meanwhile, the degree of petal coloration is proportional to the

total content of anthocyanins in the petals. This study provides theoretical basis for the cultivation, color improvement

40 %

and breeding of new cultivars.
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Table 1  Petal color parameters of 11 Freesia hybrida cultivars
CIELab
P i i AL RSHCC
No. Cultivar Color No. )
L’ a’ b c’ h(°)
1 “Red Passion’ 2144, Red RHS45A 36.25 33.50 51.18 61.23 56.72
2 ‘bR B ES 214 Red RHS45A 39.80 39.54 32.50 51.30 39.52
‘SN Hongtaige’
3 ‘ Fragrant Sunburst’ WA Yellow RHS6A 78.68 9.39 64.03 64.72 81.66
4 “ Gold River’ B, Yellow RHS7D 78.37 7.30 55.52 56.00 82.51
5 ‘ Tweety’ H A, Yellow RHS12A 82.79 8.30 55.88 56.49 81.55
6 ‘ Lovely Lavender’ WRWE 0 Light violet  RHS85B 75.63 13.57 -9.28 16.48 -34.17
7 * Pink Passion’ Wy Pink purple  RHSN74A 38.18 58.32 -23.27 62.81 -21.93
8 * Castor’ W0, Violet RHSN87A 35.46 37.32 -35.05 51.21 -43.16
9 ¢ BREEEL £ (% Purple pink  RHSN74B 37.72 58.66 -29.89 65.84 -27.00
‘SN Purple rose’
10 CERREE HRIELE (A Light violet ~ RHS76B 53.13 33.40 -14.00 35.98 -21.80
‘SN Danxueqing’
11 * White River’ [ {4 White RHSN999D 88.42 -0.32 7.10 7.08 6.59

-0.321 58.66 Z [, ¥ W& P b {H B9 5 A A T
-35.05%1 64.03 Z [, & CT{HE I3 i/ T 7.08
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‘Lovely Lavender” * IRIREF T ¢ LAREHI

Il. ‘Red Passion’ ¢ FRZLEE ; M. ‘ Tweety’ ‘ Gold River’ ¢ Fragrant Sunburst’ ; IV. ¢ Pink Passion’ ¢ Castor’

I. *White River’ ; I ‘Red passion’ ‘SN Hongtaige’ ; IIl. ‘ Tweety’ ‘ Gold River’ *Fragrant Sunburst’ ; IV. ‘Pink Passion’ * Castor’ ‘ Lovely

Lavender’ ‘ SN Danxueqing’ ‘ SN Purple rose’.
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Table 2 Test of pigment types in petals of Freesia hybrida
sl A ik 10% 3512 30% # K BRI
Cultivar Petroleum 10% HCI 30%NH, - H,0 Pigment type
‘ Red Passion’ Tt i EaR A R AE A0 R E TR
Colorless Orange-red Orange-yellow Anthocyanin and flavone
CERAEE pm ) EAR N e dun A6 A B
‘SN Hongtaige’ Colorless Red Yellow-green Anthocyanin and flavone
‘ Fragrant Sunburst’ T AL pigul B
Colorless Yellow Yellow Flavone
‘ Gold River’ Tt WG, A BT
Colorless Yellow Yellow Flavone
‘ Tweety’ T pigul pigul B
Colorless Yellow Yellow Flavone
‘ Lovely Lavender’ T e pigul A6 A8 I E TR
Colorless Pink Yellow Anthocyanin and flavone
‘ Pink Passion’ T b NN G TE R
Colorless Pink Yellow Flavone
¢ Castor’ Tt meE i piAuN Ry
Colorless Pink Yellow Anthocyanin and flavone
¢ EAREBOR T Wk A AE €8 0 TR
‘SN Purple rose’ Colorless Light pink Yellow Anthocyanin and flavone
¢ EARIRER Tt B Cye) A6 T I E
‘SN Danxueqmo Colorless Reddish orange Yellow Anthocyanin and flavone
¢ White River’ T Jo R B
Colorless Colorless Light yellow Flavone
300 2.6 EE =ML ERASEETHHEXERHE
250 AR AL (03 R 2 50Hls 45 & A6 10 3R Lo p
c o
wEE ol GRS R A AT TR A1 4 A1 (R R
> o
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S L
c
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0 et 1001 A
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EFH;SH. ¢ BB ng, o

PP. ‘ Pink Passion’; RP. ‘Red Passion’; CA. ° Castor’;

LL. ‘Lovely Lavender’ ; SP. ‘SN Purple rose’ ; SD. ‘SN Dan-
xueqing’ ; SH. ‘SN Hongtaige’ .
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Fig. 2 Total anthocyanin content in the petals
of seven cultivars of Freesia hybrida
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Table 3 ANOVA analysis of total anthocyanin contents among seven cultivars of Freesia hybrida

A5
S HE Vi 3 ~
Variation source S8 df MS F Foo
EYE] 74 576.1 6 12 429.35 22.544 8 4.455 82
Regression
B2 7 718.448 14 551.317 7 - -
Inner class
At 82 294.54 20 - - -
Total

WSS FHA df. AR ; MS. ¥ F. ¥ F,,,. F7£0.01 KF LRIGAAE,

Note: SS. Sequare sum; df. Degree of freedom; MS. Mean sequare sum; F. Mean sequare sum among class/mean sequare sum inner

class; F . The threshold value of ¥ at 0.01.

x4 BEE=ZREEFASWEIN-TRRYEES RIEHE

Table 4  Chromatographic and spectral data of anthocyanin compositions from flowers of Freesia hybrida

PIAUREE PN

Anthocyanin identification

Reference

U5 PR B 6 18] ( min ) I3 R BT (m/z)
Peak No. Retention time Molecule and fragment ion
1 4.25 627 303
2 4.70 611 287
3 4.94 641 479 317
4 4.97 465 303
5 5.44 449 287
6 5.45 625 301
7 5.62 655 331
8 5.78 479 317
9 6.28 463 301
10 6.53 493 331

KAHE R - A R
Delphinidin-diglucoside
RIEBH R - A HEAT

Cyanidin-diglucoside

SREE AR - AN AT
Petunidin-diglucoside
KR F 3-0- M E AT
Delphinidin-3-0-glucoside
RIHHR-3-0- M F BT
Cyanidin-3-0-glucoside
AT R - AR
Peonidin-diglucoside
HRZER- AR
Malvidin- diglucoside
BRAE A K -3-0- AR
Petunidin-3-0-glucoside
A -3-0- R AT

Peonidin-3-0-glucoside

28R -3-0- I A BT
Malvidin-3-0-glucoside

Wu & Prior, 2005
Wu & Prior, 2005
Wu & Prior, 2005

TR
Standard identification
IRARYEE
Standard identification

Wu & Prior, 2005
Wu & Prior, 2005

TRbR % e
Standard identification
TRbR % e
Standard identification
IRbREEE
Standard identification

OFT 22 M A Sl 5 M IERH T, 0 B E

OIS B RN ER L EL O

FAR REHFE R MER AR, L
B 10 AL 04 25 0 IF 3 100 38 5 A v RS B 5
s AW T, P AT R - A ER T R
AR - BT R AR -3-0-F AT A
HR3-0-HEMAT 4 MEOATESFS 2 by
WAFENLE R (HAE [ Sl BRAR AL A7 10 & A R 4 A
LA A S RE (RS, 2014)

AR REFS L MR RA RO S5EE
TR & B DI, FEAD S, 0 R A
WO R SR LR h B B A R R ) A

W, R R B R 5 6 A (Liv et al,
2016) ,iX & ¢ Pink Passion’ ¢ FACZ L ¢ Castor’
CERIRE T ¢ Lovely Lavender’ 5 /™ i F 48 i 52
P50 R 10 A AL Rl 5 AT N RIS A5 R — 2
(BUBF-4,2018) o LA F il © Red Passion” #l
C AL G D AR 3B AR R A R AT
Y, R4 R M AT E Y R A O RIERE O
Wy J Sl (3 58 AR R R, 2002) , PRI A4 b
FPAEME R AL (03X 5 10 2848 (25 75 55 ,2019) |
WUEF (Fg 75485 ,2015) MIBFoE 45 RARRL, A
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Table 5 Percentages of anthocyanin components in petals of seven cultivars of Freesia hybrida
A AL T L A
A Percentages of anthocyanin components ( % )
Cultivar
1 2 3 4 5 6 7 8 9 10
‘ Red Passion’ 16.9 37.6 6.0 13.5 8.9 — — 15.0 1.0 1.0
C AL fE’ — — — 9.2 52.4 — — 35.2 1.0 2.2
‘SN Hongtaige’
‘ Lovely Lavender’ 97.4 — — 2.6 — — — — — —
‘ Pink Passion’ 22.0 8.6 42.3 3.6 — 5.0 — 6.6 — 12.1
‘ Castor’ 15.2 L 48.3 — — 0.15 21.0 — — 15.4
CERBET — — 57.87 — — — 42.13 — — —
‘SN Danxueqing’
S $EY 11.8 0.3 26.6 — — L 61.4 — — —

‘SN Purple rose’

TE: “1-10" 8RR 4 FHEE R 10 FAEOQH A “—" FRAEAMFEOH ;L7 R i% 4o & BART AR 2 A e R 1

Note : The numbers “1-10" in this table represent the ten anthocyanins in Table 4; “—"represents not containing the anthocyanin;

indicates that the component content is below the lowest detectable value.

Fo6 HERASIUNBEHESENMEXE(n=21)
Table 6 Correlation coefficient between flower color and

total anthocyanin content (n=21)

MAE AT TR Z L
. CIELab . -
Total anthocyanin content Correlation coefficient
TA L" —0.914
a” 0.762 =
b 0.140
c’ 0.921 =3
h° 0.393

. o#x o P<0.01,
Note: *#* means P<0.01.

x7 PEL o C5RTEBHEIEEINXER
Table 7 Relationship between L™, @™, C"

and total anthocyanin contents

a5 1k .
o bt 197 2 KA
Flower color and total Regression R’ ’
. . Formula
anthocyanin content equation N
(TA) 0.
L™ 5 TA L* =81.884-1.998TA 0.826 I
a" 5 TA a” =1.794TA+6.214 0.559
C"5TA C" =2.437TA+4.476 0.841 I
O B B o 5 R A (0, I I R R R 9 1Y i

ENSVIRWRCRES =8 bl DK Rkl i R A EAN

“1,7

O LA I SE T, TEARF S, ¢ Red Passion’
‘Pink Passion” 55 fE G AL 01 & 405, AH N Hb
O TE LT IRA IREL (7, ¢ Lovely Lavender’ 1
AL O & 5 AR, A ORI B, X 5 A i
(Z5:ME5E 2013) B 4K (Fh LA ,2010) 25 4L 7 AR
fBLo AN [v] it il A6 R AR (0 2 B 25 S T, PT B
R T — DB 2 AL O 5 S5 1 5L [H R kK
V-0 S 25 S T 245 4 e DR 98 8 el A L 1) T
P T JE$% ( Davies ,2009) . I IEHFFEA IR (0 R & T
A I R J5 226 XA 6] & AE @
A BGRFE h K i 45Ae e PR R (B I P R
RV b 1Y 22 S AT TR AT Y, B o 4 T I 3A
B2k 2 OB SR U S O PR SR IR

2 B N o VT O B e R T Y L
AL R AT A I 10 A6 A ) B, 38
i OB ) (8 28 3 55 22 it T A €0 1 20 R 5 & LA
FAe a2 6] (4 22 5, AR B A AL 2 AR T T A6 A
22 S LT, 5 SEIR AT 3R =5 2 4B 4 41
FIRAEAILERAT T LA SR A6 0 i R 8 B SR AR B

Y=
—_—Ap

SE
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