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Analysis of Anthocyanin Composition and Color Factors in Five Species of
Melastoma

YU Zhicheng, HE Xuejiao, LIN Xiuxiang, CHEN Zhendong", ZOU Longyun

(Fujian Institute of Tropical Crops, Zhangzhou 363001, Fujian, China)

Abstract: In order to clarify the pigment composition and color mechanism of petals of Melastoma, the
anthocyanins in 5 species were determined, the structure and distribution of petal epidermal cells were observed,
and the influence of pH value, soluble sugar and soluble protein content on flower color was analyzed. The results
showed that the petals of Melastoma had not chlorophyll and carotenoid, violet color mainly contained
anthocyanin and flavonoids, and flavonoids in white color. The anthocyanins distributed in upper and lower
epidermis of M. candidum and M. sanguinrum petals, and aslo in palisade tissue of M. malabathiricum, but the
petals of M. candidum f. albiflorum and M. malabathricum var. alba had no pigment accumulation. The cells in
upper epidermis of violet Melastoma show conical protrusions, which in white Melastoma show irregular flat
shape, and those in lower epidermis of both colors show irregular flat shape. The brightness (L") of flower color
decreased with the deepening of petal color, which was negatively correlated with the redness (") and positively
with the blueness (b*). The anthocyanin content had significantly negative correlation with L™ and b", and as well

as pH and a". Therefore, anthocyanin was the main determinant of flower color in genus Melastoma, anthocyanin
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content, pigment distribution and shape of upper epidermis cells were the main factors that cause color diversity.

Key words: Melastoma; Flower color; Anthocyanidin; Color factor
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1.1 A8
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Fig. 1 Five species Melastoma. A: M. candidum; B: M. candidum f. albiflorum; C: M. malabathiricum; D: M. malabathricum var. alba; E: M. sanguinrum.
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Table 1 Petal color data of 5 Melastoma species

ENREEFAEFHROR, A 60.58. (0 REFHFHLLE (a7
¥ R0 AR, RIMRIGRGRE; KT 26RK
a"fENIEQ1~36), S, UEBRMERK, 4%
e, AN 3555, EEEETHLFHOEDN, AERTS. H
o RBP4 PF I B (BT 3 9 1E BARIE, RIS
Mt RPZER0bMENT, RIMAFRFEER
W, BRMpPMAELXMER KN, EEaRE, NEE
HPHR N, AR AORIEECHEL N
6; BT ZERM CHEARK, N 32~46, LLERK
BOK, BIEEEFH SRR . ARG ()2
1105 ELP 2B RN, A 312~322. 47567
&, AGRBHSHO L. o', b* CH heHIBUE A,
Ha's CHRI heff B a3 — 3.

2.2 et R EH T
2.2.1 TR R IRFIEE o ) B

M 2 T, AR AL IS BURA  E
o, VLHEIR PSS MR, 10%R BRI 1)
T 20 R RGR 2R 6, WIS a1
BRI AR LA, Bk
AERFRHRAEEFRTTEED . 30%2/KNHR
AL IR B9 (0, RUIEIR P & FE K
W&

N CIEL"a"b"
Sﬁﬁs (mﬁiwp ;ﬁ%gﬁi WHEE (L) 4 @) WEE o) BE (C) &l 0°)
Brightness Redness Blueness Chroma Hue angle
YP4EFE M. candidum %% Violet  N82B 56.08 25.37 -24.95 35.24 315.24
AL 4P M. candidum £. albiflorum M White NN155D 84.68 -2.08 5.63 6.00 110.72
E[EE B4 P M. malabathiricum Y2 Violet N84 A 60.58 21.47 -23.37 32.01 312.35
HAEENEE B4t M. malabathricum var. alba 1 White NNI155B 85.14 -2.06 5.46 5.95 109.99
B M. sanguinrum %% Violet NSOA 53.02 35.55 -27.92 45.19 321.74
2 AL (B R
Table 2 Color reaction of petal pigments
Y Species C¢He 10% HC1 30% NH; H,O

WPt Melastoma candidum JE i Colorless #i 8 Pink M Yellow

EAER 4L M. candidum £. albiflorum JE i Colorless JE 5 Colorless 0 Yellow

ENFEETHAT M. malabathiricum JE i Colorless #i €8 Pink {0 Yellow

HACEN T4 M. malabathricum var. alba JE i Colorless JE 5 Colorless A Yellow

B M. sanguinrum Tt Colorless ¥yt Pink R Yellow

2.2.2 AN RN
(1) R N : RP R EANFREE

Rkt s Zi e, WHIRTRE S A . HERE . —
AR BAEHF R TR EY: ABREIRE, W
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BT BE B A 2 B B S

(2) WEHM-F N BE 2O R B A
t, RPHTRSEEIAEE R TR, Af
REEDIRTE, VLS A SRR

(3) BEERAY M : WHIIL B VTTE, VBT RE
SHERER Y, B a4 mEk, 5 4-
FiJE. 3-OH B8R 4-fli L. 5-OH 4514

(4) =E BB SBNIREEE, Ul B 2
HEAM R,

(5) ZEMAERNL: B LR B M, YIS
HHERT; AGRERE, WHSHHIZMLED.

&3 TEIME P T ) St SR

Table 3 Color reaction of flavonoid in petals

(6) WRIRI N Brlke i Bl s, HiES
JREBE AR, RS AT .

(7) BIEEACEE R LUl ah 2y IR B B
UUUE, VEHIANE &8 My ek a5 ) R S SRAL 50 -

(8) WRBRIR SN : HLkkEdh Sy IR B, ]
e & A IR S B B

GEKRE, ARRMED 2O RIS H
IR, MEY 2O RTHMEEAHER
o BY 2 OREHITTRES A IR 3¢
B, BEEARESE. 1 OREFALIT AT RE S KSR
A B R

A LigaRRs AR AP Bl R HF ALY FIAEEN BB AT SET

Reagent Melastoma candidum M. candidum f. albiflorum M. malabathiricum M. malabathricum var. alba M. sanguinrum
W - HCl-Mg 2115 Red 1 Yellow 41 Pink 1 Yellow ML Pink
K ERIR-FF HCI-Zn B 41 £ Pink I Light yellow B 41 £ Pink I Light yellow B4 Pink
L] [=REMT S B UTE =REMT S [=REMT S SRR
Pb(CH3;COO0), White precipitate White precipitate White precipitate White precipitate White precipitate
=S AR FeCls TRZE S Dark green VRS Dark green VRS Dark green VRZE( Dark green  R%E S Dark green
=&ML AlCK ARG ZUIN Tt Yellow B 41 £ Pink Tt Yellow B 41 £ Pink
T E4 NaCO; = Yellow {1 Yellow {1 Yellow {1 Yellow {1 Yellow
A [yl [yl [yl [yl eyl
SrCl, Brownish yellow Brownish yellow Brownish yellow Brownish yellow Brownish yellow
RS HaSO, KB Sepia KB Sepia KB Sepia KB Sepia KB Sepia

23 WP HEERFNRENSE

HE 4 70, AERERAIETRESTEN 0;
KY =B RN 9~15, DIEFH P Emr, EIEEEP 4P
Wz, BRI, HERZEER, AGRMEY
2RI PHEIEE S A R, A ST 2E
WS E R, N 1291, ELEEE R4 PR,
N 8.78; MNP EMARLIN105, =“HETLREE
o UHATETE R B UOE B AL PR AL )

F4 TEM pH A, TR R KW, AAVERAT AR A A

K7, REEEBIT R, LGRS,

2.4 TEIRH AT AE A ARAR

PR R D 2 0 R AR pH (N 4~4.16 (R
4), E2FERME, AGRETEDEOR, ATLHEE
A S5ERE BEZER, TS AT LR
FERFALFHAI TR 2 5 . I RRIER D 22 6 KA
ATV R AT A AR, RS AR

Table 4 pH, contents of anthocyanins, flavonoids, soluble sugar and soluble protein in petals

=LY oH H R eS| AR (mg/g)  ATTEMEERE (mg/g)
Species Anthocyanin Flavonoid Soluble sugar Soluble protein
Bp4LEPF Melastoma candidum 4.07+£0.03b 14.67+0.21a 10.61+0.45b 2.26+0.29a 50.02+4.21a
HIEEF 4T M. candidum f. albiflorum 4.12+0.02ab 0.00+0.00d 12.91+0.07a 2.52+0.31a 54.29+3.64a
ENFZ R4 Y M. malabathiricum 4.10+£0.02b 13.37+0.25b 10.48+0.27b 2.71£0.34a 57.43+4.35a
FITEENEE 4L P; M. malabathricum var. alba 4.16+0.02a 0.00+0.00d 8.78+0.36¢ 2.55+0.31a 55.53+0.67a
EX M. sanguinrum 4.00+0.04¢ 9.03+0.12¢ 10.49+0.03b 3.14+0.39a 57.58+2.64a

[ FIH 5 AN [ 3 BE R 22 57t .3 (P < 0.05)

Data followed different letters within column indicate significant difference at 0.05 level.
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REMFAATLRKR. 5 0" EMBZMIEATKR, B
Wi bEFK, o (EMTEF R & BT R, TEOAN;

16 a™5 b°. pH HEMNR FEEFE TR R, A
WEAE b E T N pH EHEE, EMBBORIRZL. TR b7
SHFRGTEERENIMICRR, NEELTRS
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Table 5 Correlation analysis among indictors of flower color

5475 Index L a* b* AN FL pH SS SP
L 1
—0.987" 1
0.996™ -0.978" 1
AN -0.908" 0.832 -0.927" 1
FL 0.112 -0.120 0.130 -0.118 1
pH 0.849 -0.908" 0.814 —0.572 -0.142 1
Ss —0.343 0.471 —0.341 0.003 -0.097 —0.598 1
SP 0.000 0.097 -0.036 -0.185 -0.188 -0.125 0.845 1

*: P<0.05; **: P<0.01.
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&2 TR, b TREMMIES. A~C: ¥4 D~F: e8Py G~ BEEEFAEFE; I~L: RSP HPE M~0: BF&. #5X =100 um

Fig. 2 Cross section of petal, showing upper and lower epidermis. A —C: Melastoma candidum; D—F: M. candidum f. albiflorum; G-1: M. malabathiricum;

J-L: M. malabathricum var. alba; M—O: M. sanguinrum. Bars=100 gm
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