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KEGTE AL L ARARSE D AETE 4 A6 €% T L 76 391
KIMAEARSGHAEFNE. BIEERLEN EEWH
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BERGaEFaa, BREMMOERAERT —

F—1EER/ N AW (1990, ), E AR &, BF L5 & H B AR
B h A,

BEEE : FHBAMA968) %, AALBFR R AF R H & A A
HRRRERZEE,

E&TH:BRARAFEALFKBT B (31101578) ;4 iy 4 #H 3 AR
RS ERARBA B (CGTG20100004) ;5 5 B KA F A 4K
By B (311075); % R BN B WA AR LEH F AL
2R BARB PLOTD ; F B#F R A+ 23 X2 TR
B (PZSB1003)

W5 H H#:2012—04—09

68

FERAT BT 5 E B E R EN B MR REET R R
FA) S5 5 T S 2 X R R B T R ) B AR, i
R ETEES A EMIEEE A . AR WL EENER
SR EESESMIGEE A2 K LR, Tt
REEX A EMIGEEAMIER.
1 #MRS5F*
L1 K5eak

ST IR F B 21 3 R A o [ 3 Al B2 B
PAFVEY) SRS TRA 5T BT U IR FE RO B IR . BHEYITE
MEEAG, 3L 23 SRR, MORHCER B[R] D 2011 4E 4 A,
BURE B BETTHLAAR 1 T0 s 1 ) 2L E A AL A T g
(F D, UBR5RAF NF333 #4602 (HA R @ T
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Aldrich A RIRER R -2/ WEHRS T (MR R 3-2%
BWEE) . HAREG I ol , 5560 K 818K .
L2 Rk
L2.1 fpamsaillie S @FESNE /N ERY
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Table 1 Plant materials

Y s Cut-flower cultivars

AL F Plotted flower cultivars

BAE’ Anthurium “ Tropical ’ | * FF L3R’ Anthurium *Pistache’
CFEWE’ Anthurium ‘Sirion’ | %’ Anthurium ‘Presence’

CFH#’ Anthurium *Cheers’  ‘FIRR PG Anthurium ‘Marysia’
B’ Anthurium ‘Rosa’ | ‘ B B4R’ Anthurium ‘Evita Yellow’
BEHE IR Anthurium ‘Xavia’ | #RUR’ Anthurium ¢ Spice’

‘FK’ Anthurium ‘Essencia’ ‘B3’ Anthurium ¢ Narita’
PRl Anthurium ‘Lukadi’ | ¢ B+’ Anthurium ‘Baron’

CPAHE X Anthurium ¢ Tropic Night”

Y EZE’ Anthurium ‘Red Champion’
PIHIE S’ Anthurium ¢ Alabama’
‘WAR’ Anthurium ‘Impreza’

UMb’ Anthurium  Vitara’

‘I 2k’ Anthurium ‘Sharade’

CKEFK’ Anthurium ‘Dakota’
‘W%’ Anthurium ‘Pink Champion’
‘HEAFE’ Anthurium ‘Baixuegongzhu’

L2.2 fMeamsmmes B4 MaRAOEREREM
PR WA, AR AR P28 FIh D7 5 8
BRI BEGER MR IREAR WAL %6
RO . FATI R BRI 21 5 o A v (e BB 4, 12
ZIRHERY) A 7 Leica BAYEE T ME O RGIEN .
L2.3 b et el KBt
0.1 g BYFE, - AINA 3 FHUR CA k. 10. 090 2R AR
JKEEBOR 25. 0% I E/K), £ 25 5 mL,2 h JF WA
25. 0 0 S KM G T B (A8 4k, 24 h J5 FERInA
ATHEBEF 10. 06 £RERIMNRIR A BB AR L™

L2.4 fEamPmERRNERSSENE SR4EP
B AR BT I A . R R E B A E R
LB B WES . M 470,663 F1 645 nm &b Y8
(ODfB), M4E a.b MRS HIFLLITFAKXITHE,3 K
FE., 5 a (mg/L)=12. TDy; —2. 69D ; 4 ZE b
(mg/L)=22. 9Ds; — 4. 68Dys3 ; FF 2% E a+b (mg/L) =
20. 2545 8. 02D4s5 5 FF 4 2 & & TCh (mg/gFW) = ({4
R B X JRBUR AR X TR A5 80 /e

L2.5 e BT ZTMNRRSSENE Wk
JARL 0.5~2.0 g, IR RERE, 2 1R B AR (IR U
AU A 5 mL & 0. 10888 (v/v) By H BV
BWIRBE T 4COMERRE 24 h,FE 12 h k% 1 k. i
UEE] 10 mL AF AR P ES, HWE ODpsE. AR
TR - ZEFMEEI 0. 1205888 H B K (0. 005.,0. 010,
0. 0125,0. 020,0. 025 mg/mL) % i ¥7 v th 2% , 3k H) £k 1
BIEGE, HHERES AN FIRESN BT RTS
2,458 mg/g FW R/R,3KEE .,

1L.2.6 et BB E ENE S A AN E
KA AICL 8 a3k, DL T Y B9 MR (0. 2,0 4,0. 6,0. 8,
1. 0 mg/mL)FRMEM L . WHL 200 pL $EER S T
B ARWANA 800 pL 7K F1 60 pL 5% ) NaNO, (w/v) 1§
)35 min J5 FIIA 120 me 10% 19 AICL (w/V B, ik
& 6 min; A 400 L 1 mol/L % NaOH 1 500 L 7KiR
5], # 8 15 min; U E 510 nm FER IR G AR YR T Frife

TSR S P AR XS P TR SR R S &, B . mg/ g
FWH, 3 (REH ,
L3 BdEST

Sk F SPSS 13. 0 X8 #4T HIN R Ir £ 0t L H
A LA K 2 oM 5 404 . 23 B3R A Duncan £
0585 7E «=0. 05 JKF o B3 s 2o mIR 40 R
FH% 41 (Stepwise)
2 BREHSW
2.1 EMGEENEIG

SORAEWIEEEEER BE AR R &
B a” b ARFRI ST ATIE L, K T 21 2 S AR E 7S R
R AIHR LR TR R el 2
VAT PRI PR i REFR,
BMELERMN T R B PR R AR
B PR TR EFEK L HAERCOBE L HE
AELVREORW G L, B E S RORN
GBI BRE . RERELA (Red,a”
35.55~ 67.64, 5" 17.57 ~ 44.84) ¥ £ f8 (Pink, a*
11. 49~51. 34,b* 11. 26 ~16. 10) . 4 {8 X 35 (Green, a”
—9.89~ —15.90,b" 25.35~44.89), 1 f4 (White, a*
—1.61~ —4.43,b" 8.05~14.71). % #& & (Light -
Yellow,a"” —12. 66~ —10.50,5" {& 30. 24~40. 23) X I,
B D, HERHFBELDGGETHS (@ =—21.02,
b* = 43.91) F o 8] Hr 4@ fa F 4 («@ = 36. 16,
b* =22.69) . WFHIE’ (a” =51.66,6" =25.73) F1
B’ (0" =62. 67,6" =35. 8D RAIEEEF,
2.2 TeERFEMIEE T 510

RUDS EARCEY IV S EAR SN P RN ool -9 21
AR E T RE S MERBENAGAER, WTREALTE
. B ETNREINAEERTE YR R4 4
WA XS FFREORY, FRERBTEZNA
., MPLERT ETRERBEWAEFTREEHBLT
AR, A PR 2RO AR B RS, ]
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Fig. 1 Distribution of 20 cultivars of Anthurium on

a”* ,b" coordinates
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Fig. 2 The transverse section of Anthurium spathe

2.3 e AR EN

BRI B W ARBRERNZAMEAER 2, 4
BR LRI ORGP AT BB, R
B M BRAL e AL G R R, BB B R
FHAEFTRT . BMASTEF R, EAMWiF, AR

70

BRBAREC BERONBLO, HHASARIROR.
AERFRE MBI O, RRE S A AWERLS
Y. WAMBEINKE A L6 R 0 F Pl 20
BIRE G, AR D RRGE D RFTE, HAR 2
Tt AR ERKNE P K,

®2 AEHBEEREBHNIR K

Table 2 Color reaction of pigment types of Anthurium spathe

10%Eh 25% {

. ax "u"ﬁ’z 10% H/yiﬁloric 25% {fcn;inja Pﬁrﬁfm
Color group Cultivar acid water ether
FAREE ‘R af AR Fta

Red group Rz R a1 e WHE

AN af A ¥ Fta
ME A af e Fta
‘AR af AR Fta
‘Y’ a1 e Tt
5 B AR fiEAR ) Tt
CRER af e Fta
PERE af wRE Fta
b EARGR TR P e gut Tt
Pink group WL’ ErARCR AR Fta
‘HH’ B AR e Tt
BELER? ErARCR BHE Fta
BRER WakS N WL e e Tt
Green group FK R e Tt
FFLR WL BHE Fta
Hf R A’ R fiEAR ) Tt
White group ‘HEAE’ R et Tt
WE AR 3510 PG 3. oy gk fiEAR ) Tt
Light-yellow group 3 BiAF#’ MR E A e Fta
HER HRBR af e Fta
Bicolor group ‘4R L3R FAR:A W T fa
‘Bt e e gut Tt

2.4 ARSFHBEEFHERTEEZS

SRR FARGN ) EAN | P SN U FARGN: % A
ORI TERZEFTFRE, MO 0O RE O
BRIOZEHDIILFAGTEFTRT. KONLERG
MR ERRZHER. AORFHEFTR
HEHEAREREE SRS BEOA AR
HORFEZREE HEARPERAEE HERE
REOFFEFEE.
2.5 PEEBIOSHEORIKER

TES ARG5S GRS B Z B AR SC PR R
23AEFRGY R 2 41,1 AN A AFRA ML MARE
ML ERMLL GRS Gt 15 A 55 1 4 %
BREGAH, OFES . HIRENRORBF RIS AR
Gt MR, AEHBBEETBEFTRHF SRSV
& L RILHAR B AR, SEM o (E. M 0" {5
FHE C B E B (P<0. 0D, I pEE BT £
FREM. MEENT MR ORI NS,
B R B, TS B 5 B S b M R (A T B A
KEOBEFTEHFSTEESWE L MEOM " Wi

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

R F B L 2012315):68~73 i o ERIEFE -
x3 AEHBELRETRE. SEWMM

100
=
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Table 3 The content of total anthocyanins, . 60 . R*=0.662 n=15
flavonoids and chlorophyll of Anthurium spathe = 40
BIEHERHT py ] e 20
BR R4 . . )
. . Total anthocyanins Total flavonoids ~ Chlorophyll 0
Color group Ciltvar e g FW  /mgeg FW /mg+g! FW 0 05 10 15 20 25
LR ‘R 1.5420.56a  23.59=41 50cdef 0. 00440.001d MAEEES
Red group ‘P> 1.605+0.29a 28 2342.33bed 0. 2554-0. 056b Total anthocyanin/mgeg' FW
LT 1.883+0.14a  29.92+4. 1labed 0. 02074-0. 004d -
FATHLE 1.769+0.12a  26.57740. 98bedef 0. 014+0. 007d B3 A8A0FERRERETSESVE L HEBXAR
W 196940.34a 32 1247.0%be 0. 022-4-0. 014d Fig. 3 The logarithmic relationship between total
“Yedt’ 0.659+0.03bc ~ 23. 8742 67cdef  0.0070. 002d anthocyanins content and L* of red group
“fik’ 0.75640. 11bc ~ 30.0243. 14abed 0. 009=-0. 008d
‘REA 1.53040.20a  347542.8%ab  0.016--0.010d 80
‘Fer 0.81640.77b  30.66=1 16abed 0.12274-0.071c 60 .
LIARCES R 0.006=-0.00d  29. 836 33abed 0. 008-+0. 001d £ 0 /= 5.9448Ln(x) + 61,846
Pink group Wy’ 0.36740.17cd  23. 655, 80cdef 0. 00740. 006d R*=0.6326 n=15
B’ 0.0324-0.01d 24, 1743, 59del 0. 0400. 003d 20
‘BEAER’ 0.02040.00d  22.22+43.19def 0. 0160. 002d 0 I L I . )
FRER ¢ i 0.01140.01d  23. 4642 46cdef 0. 07140. 023¢d 0 05 1.0 15 20 25
Green group ‘K 0.01340.00d  33.95-4. 88abed 0. 076=-0. 001cd ME LR
TR 0.012£0.00d 203242 5defg 0. 295+0. 070b Total anthocyanin/mgeg"' FW
HEAR ‘I 0.005+0.01d  17.66+5.18fg 0. 0060. 002d
White group HTAE 0.0020.00d  22.42+3.43def  0.004::0.001d B4 dBETELEBTRTESESAME  ENXNEXER
HER R 0.108+0.01d 7.36+1.29h  0.135+0.023¢ Fig. 4 The logarithmic relationship between total
Bicolor group HREL R 0.12740.02d 35.22+3.60ab  0.334740. 035a anthocyanins content and @* of red group
B OIS 0.02040.01d 27,6141 32bede 0. 0280. 007d
‘B RIS  0.085+H0.06d  38.214-9.24a  0.378-0.143a 100
WEGER ¢ FO R PE I 0.00840.00d  13.729.45gh 0. 0280. 003d 80
Light-yellow group  ‘Zg4&# 0.003+0.00d  27.4941. 53bcde 0. 0154-0. 009d 60
\ 5 4 y=-100.11x + 84.399
U BLA AR E i 2 (B 3~4), g H g2 % 40 09218 1o
A ESERMRZPALUANR, BEHEE5Y 20
) 0 . . . )
B L° BB H A, 5 G b RTUM B T e
IR RSB SWE L M6 o E2IHR 8 ER -
AR, SEMMA L BN EEEHEC HHEREES Chlorophyll/mg-g FW
X 3 M SR RER T 3L A S 2R vk Ak Bk 4% (B B5 RENAGATEMHERSBSHE L SHXA
5~D), AN MR ESBEAR S EOM 0" HHNEE C RH Fig. 5 The linear relationship between chlorophyll
SETEMAL, MG ESENNFEHIGES OO T H content and L* of green and white group
0 £ R (R I 5, 20 € AR I T e R AR B IR GGR D) 0 . . . |
>
F4 AEBBETBEEEERRERNXER 5 01 02 03 04
Table 4 The relationship between spathe color and 0 y=-3.1943Ln(x) - 21.332
pigments of Anthurium % R?=0.7988 n=38
6% & & Pigment content 5T *
EESH BAEFRT&R AR R AR 20 *
Flower color Total anthocyanins content Total flavonoids content — Chlorophyll content
R R R o o
parameter s
FAR | AN AN Chl hyll/mgeg' FW
SRR SRR SRR roropnylmers
L* —0.651% * —0.743** —0.049 —0.585* * —0.251 —0.897* * & 6 ﬁﬁﬂﬂﬁéﬂﬂﬁﬁﬁ%ﬁﬁﬁﬁ*ﬁ a* fﬁﬁ‘]x‘fﬂ?&%
@ 054477 061877 0.095 - —0.4897 0.01L 07550 Fig. 6 The logarithmic relationship between chlorophyll
b* 0.673**  0.401 0.071 0.26 —0.057  0.493* )
c* 0.627% %  0.441  —0.057  0.297  —0.022  0.540* content and a” of green and white group
h 0.158  0.521* 0.203  0.598**  —0.100 0.718% * 2.6 IBEEFaSESAESERZITLERNITFE
. % AR P<<0.05, * * {3k P<C0.01, Note:* ,P<0.05,* * ,P<C0.0l. ﬁﬁgﬁiﬁiéﬂ%'ﬁ 5] UEI ﬁ.ﬁ’ 1@@%@%;& Hﬂ JE
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Fig. 7 The logarithmic relationship between chlorophyll

content and h of green and white group
L Gta B M EH.EZE C Mt h 5HE
BHREFZENF (TAC)  BE (TFO Mt G R & &
(TCh) Z [a} {4 |1 )=
261 HEL S5HEAXEENXR aad+H
EL 5REFRFAMZERSEEAMER, 5HAH
TR & 8 5 IF A 26 (L* = — 14. 733TAC — 77. 268 TCh+
0. 549TFC+47. 351,R2=0. 617), B BibH ZH 5014
A BN B B A O L ) B BE DRSS, B A &
MBEHEEMAKR, EMEAGHTHE L
EMGEMAAETRTSERFERIA A MX
(L* =—73. 886 TCh—167. 561 TAC +-83. 867, ,R* =0. 907) ,
2.6.2 M« ESHEAEGFENXE aadha
CHEHEMHETERRSREDEEMAL, SAEMEER
Bk B2 R A% (a8 = 11.542TAC — 0. 581 TFC +
60. 367 ,R*=0.364), BPfiE BT RHT S EMIE N, B
YRR (0 R BB AR AT , o B A B A3 in 2> i b M A e
BRI N, fEaMaaAPEH  ES5HREE
BEM HHM L@ =—31 998TCh—7. 727, R* =0. 570) ,
BPBEE 2R R & BN Rl R aR e R nsE .
2.6.3 G EHSHOAERSENXR aadh6EM
V' ESEAEFERTTERMIEMK 0" =9.879TAC+
19.917,R*=0.453), Bl B 6 F R & &30, b e & s
EEARS. FEMaEHAPTSESESEHE L |
KIEAESE (b* =46. 577TCh+25. 813,R* =0. 243), M4
RE R, e aaiiingg.,
2.6.4 BEC 5HARFENXR a6aAMEE
MWEEC 5 EERTSEEEMER, 5a8EHE&E
FW 17 A 26 (C* = 14. 681TAC — 0. 618 TFC + 66. 219,
R =0. 454) , B S TE T R & 2308 0 £ n a8 194 6 780 i) ot
HORERE , TS I A BRI S A MR MR, Saf
HEH MG AT G e R R 5t REEMEX
(C* =55.11TCh+26. 952,R* =0. 292) , fE E M F E & &
FIBEIN , Bh A B (o R 4
2.6.5 @AM SHARTENRR ZKENHE4A
IGENEHEA A SMEE BERNSEENEEN
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TFAE & (h= 18.922TCh -+ 0. 185TFC + 102. 277, R* =
0. 619) , R A45 2 L5 B TR & & i 1S IR 2 5 3031 2 1)
ST RES

3 #Hit5itie

IHFRR A A3 M2 TR 23 A% SR JE R B
EHEFTIE  IRIES A S HH T E G REIE SR 2 4
ARORAEH G MAEKER) . GEMAGA
(B BHIREOR) . FEEYNERS e g6 RIM
FEARE (EEETRT R E RS

NERMEHEARY , B I 4 3 IR 6 R A R
HRER. ACAFBESAATR T EWAEREL
BYRERFEESA AR R B B
RAEY IRE AR A E 6 R E A & A B RS 1
Y. SRR AR, 36 R EE M
R A AR MEARNARERTS . EE.E
FEESES, BARRTHI R B L2 W a R AL
FHREFRAT B 0D P G B TR 0 B I B 2 A R
DLARIE . W BT R R AR 2 R
HERDEEHE MR, AT AU E N
FEARAE M RMIEB", L TFRHE P EXOIEHE
KACTF B TE B 5 i i 75 B — P IR AR . A
FRAME A RAEMGE T SMMEARR. ZHR
RANT R FEME L REHRES, D ESTET
T X SRTABF RS R AW, BRI R
BREEDESF B4R M 2 h WA 501,
e urnr kel s S P wirpesy iy e Al N

IGE FERNRBANEEZME G KRR,
MR EAARAFAE AN EETEETRFSER
2RO BRAETEARSESMGEPG 2 H AL
BRR., BMRERER, EMAERBIGEI R
R FEREMAMR R, EAR @R hia
BEEMTMKDAR., 2adb ot T 1 TSRS 6
tHa ERAMEEMEHEL RALETRTSE
[0 )y RARGR R o e = Rk el S
ROREEYMEAMEC EMFEER 7, ELS EWE
b, o (HB/N, RERIEHE., B, BEFRT
ESRMHBAERTFOEMIGEEE MO 6T mwE, it
ZRETEMEINAER FHGEEEEES, MU, a6
R HEREFHFRRRREOEHOHBEAED,

AF A B B a5 AR NARBAER
KRR, AT RTE N ESWALCHS MG
L REE R AR B (HE L B0,
H b+ CEBE C 30 - 40 “ Bl 2 25 7 (4T 68) B B AE
BEHEEQ7 mg/gFW) EH FHE®R QR4 f,
0.76 mg/g FW), H By fF (L* =34.42) ik F “1F &~
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U417 EC = 78.23)F T “IEk’ (73.45), 7EV S E Wk

MR RN EFHRGERBFHHIEE T GEE S BRI
g I, ke nsa (e MM A B, w1 4% 67
WD U0 RO IR () IR R & & (0. 26 mg/g FW) i
FFHA (KBS ,0.08 mg/g FW), HBIEE L* (61.50)
T F A (77.83), A M h(114.81) K F “FHF K’
(111. 31°), 7 LA I 0 55 I O 3 5 A9 |3 68 o o 0
R H R A BB n T {5 B R n (G AH M A B,
fREEE T D . M HEAE GLEHG) L& SR
(22.42 mg/g FWO i F ‘&’ (i H {8, 17. 66 mg/g
FW), Hfa M4 h(106. 742 K F HFE’ (101, 45°), Mtk
b, BAEERT SR E A BRI LR E
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The Relationship between Pigment and Coloration of Anthurium Spathe

YANG Lan™?,LI Chong-hui? , HUANG Su-rong? ,CHEN Jin-hua® , WANG Cun® , YIN Jun-mei®
(1. College of Horticulture and Landscape Architecture, Hainan University, Haikou, Hainan 570100; 2, Institute of Tropical Crops Genetic
Resources,Chinese Academy of Tropical Agricultural Sciences, Key Laboratory of Crop Gene Resources and Germplasm Enhancement in
Southern China, Ministry of Agriculture,Danzhou, Hainan 571737)

Abstract; The spathe color of 23 cultivars of Anthurium were divided into six groups:red, pink, green, white, yellow and
mixed color group. The distribution of flower pigments in the Spathe tissue was observed and the flower pigments in
Spathes were generally identified and quantified. The results indicated that flower pigments of Spathe mainly included
flavonoids (including anthocyanins, flavones,and flavonols) ,chlorophyll,and carotenoids. The flavonoids of most cultivars
mainly distributed in the both upper and lower epidermal cells,also in palisade tissue of some cultivars” Spathes such as
‘Xavia’. The chlorophyll and carotenoids were found in the palisade tissues. All cultivars tested contained flavonoids. The
red Spathes contained more anthocyanins than other cultivars, besides, the green Spathes contained chlorophyll. Only in
Spathe of ‘Tropical Night’,a little carotenoids were detected. The anthocyanins and chlorophyll were key factors for
Spathe coloration. In general, total anthocyanins content (TAC) and chlorophyll content (TCh) showed negative
correlation with color lightness (L* ), while the positive correlation with chroma (C* ). In red and pink spahes, the
increase of TAC could enhance the red hue; while in green and white Spathes, the accumulation of chlorophyll might
strengthen the green and yellow hue.

Key words: Anthurium;Spathe;flower pigments;coloration
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