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# E: DGR R, P E 2R EZE S S AR (Royal Horticultural Society
Color Chart, RH.S.C.C.) FIAZEAII B PIFIEMIENERAL, W W ERAEIS— TS E T
PRI B2t 3R, IF HAR T S 80U (50— i — A& BE41 (HPLC - DAD) P& {6 2K % b
FOFUR B B, A RO (0l — R R 2 W B — O B (HPLC - APCI - MS) bz
ST EEISHE MR BRI, BRI RIAE I BEA IS4 (RHLS.C.C. 12B ~ 13A) 482
PLLts, HAEEO A ARSI AE (P RH.S.C.C. 23B, fEM#4M4 RH.S.C.C. N25A); PiFf{Eilidiy
IR AEY), AT R, BWEHERAY D ESRAE 225 NPITREm o 8 % 3=
BRIAE DFEBT N a - THE MR - WS DE, KR FISEIAE bR AR R
T REA, T AR R R B S R e . NIk, B AT DU E SR 2R AR AR (AR Ak () R R
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Flower Color and Pigment Composition in the Petals of Bud Mutation and
its Stock Plant of Osmanthus fragrans ‘Jingui’
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Abstract: The flowers from stock plant and bud mutational branches of Osmanthus fragrans ‘Jingui’
were used for this research. First, the Royal Horticultural Society Color Chart(R.H.S.C.C.)and colorimeter
was used for the measurement of the phynotype parameters. The pigment types were preliminary identified
with the method of color reaction and UV - Vis analysis. The HPLC - DAD was used to measure the
contents of carotenoids and total flavonoids. The dominate carotenoid components were further identified
by the HPLC - APCI - MS and standards. The results showed that the flower color of the mutational
branches became into reddish orange (inside: R.H.S.C.C. 23B; outside: R.H.S.C.C. N25A), which was
different from the yellow color (R.H.S.C.C. 12B - 13A) of the flowers from stock plant. Furthermore, it

was comfirmed that both of these two kind petals contained flavonoids, but without anthocyanins, and
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different content of carotenoids. Finally, a-carotene and f-carotene were detected as the main carotenoid
components in the petals of the two kind flowers. The content of a-carotene, f-carotene and total
carotenoids in the petals of the mutational branches were significant higher than those in the petals of stock
plant, whereas there was no significant difference between the total flavonoid content of two samples.
Therefore, carotenoids were considered as the dominate pigments which led to the change of flower color
of mutant.

Keywords: Osmanthus fragrans ‘Jingui’; bud mutation; flower color; pigments; carotenoids

FAt. (Osmanthus fragrans Lour.) PRIFZE G R B RCRAMG N 95— H LURIRSZ AT &%
fe o R OB ER 2 —, [N SR S8 = 2K O s 48, 2012). BEEHT
WA T KA 43 AL EE (Albus group). 44t (Luteus group) FJHA: (Aurantiacus group) #h R .
Hop, MM E R, MWRAZEE A6 (RHS.C.C. 1 ~8) A-fL; kMR Lty L
ANE, BSEG., SWOEFEFEG (RHS.C.C.9~20); FHEEMFRAECRIR, s oS
AL (RH.S.C.C. 21 ~30) A2k Claf HARAIX] £3%, 2008).

] 173 3 DA Ay AP A = PRt e 7 R O ) ok s o A v sk N TR R 1 AR A A8 A W S )
(%E@E, 2013) b 2R R AR HT AR N BRI —, SR RO E L,
Bl TR (BB M (W) SR, IAEETRM . R AR A
EW%FL&E%F%&H%%W%(QEM%WE » 20080 (HR FHALZFARMIRAMIIT, i
SR EE AR IR S R 53 3 A AR DL

AHIE T DAY A R IR A 2 AR A BE S0 5, INAE IR (0 2 28 380 (0 38 o kAT LU B oA, LAY
A SRR A ST I FIEAL, TG Sl A U S A 3R 2%

[ VL SRS DARE

L1 EYBSEREE

IR i R B 1D, PRSI, A 58 (0 B AR D B (0 o IR PR
W10 A, ARRES REF Tomdud . T 2015 45 10 I HAETF AR 3 0l R AR 7 A6 1 2 AR R 4% I
BEAR K, FEORIEARES T PR [ S = I e A (R MY, [ IN RAE R 2% 40 T T I M,
LA R TS T - 20 CA&AF FIRAE, T E o

1.2 #HeRBMNZE

FEAS it AP BRI IR /NMEE T B A4 40 1, eGSR B K 254
bt (Royal Horticultural Society Color Chart, R.H.S.C.C.) BT LEXFIfic sk X AL {i; fH CR-10
AU S0 ZE A CHASHTJE R SERIA A FDD KA LR AETEIREI R I L (oAl o R b7, T
FJE C7 (Gonnet, 1998), A 5 KHUCFHIH.

13 BRERESVILT IR

131 R&ERM
P TER5 PIRETEAE IEIE B o R, B 0.1 g 20 I AT B . 10% R IR A Z K% 5 mL, E¥¥%
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A IE, MBS A AL (BT 55, 2006,
1.3.2 9 —~T LA E, AT

I AR T 0 % 0.1 g, 23N 5 mL N : Ak (91, AR, W : Ak (1:1,
RRLE) FIERMR - FIEE (1:99, MRBILL), 7E4 CEH&AFTEERIE 24 he BRSO IE 5 2 2%
2 10 mL, H UV-3802 LA u] WL 236G BETE 73 il 400 ~ 700 nm. 200 ~ 700 nm £ 220 ~ 600 nm
AR GRKER 55, 2004; EBFE %5, 2006).

14 EPLE MREHEEST

FKIAE N E LS Delpino-Rius 25 (2014) 1775, H HEGHE AR AL T8, FINALE
FIIE O S M, RN 0.1 g - mL™ /1) NaCl A4 25 850 o [HCA HLAH IR
FHEWAL T WA T A PRI T o 5 TR % T 0.06 g - mL () KOH F B, Sinsc
PER RNV 24 he ARJGFIFHIE CREM — ZBRR AW (3: 1D AR MR, JEHEWRAORT 5
HARAET - 80 CAAF N o BN R IS AF Pl S, BiibISiHE b #Z e R,

PRI IS DR TR T AT JEREE M A s A (i RS e Pk e s, £F
MR FL 0.22 pm A g2 id 38 . )T Shimadzu HPLC &4E (HAREA T SHATHRAE M &
PEBUR AT 2 00 (17 B A E B0 8T (Zhang et al., 2016). 20 B {0 AK M C30 (4if4: (4.6 mm x
250 mm, ¥ift 5 um, HABHE GL A F)D. JishAH L EE (methanoD) 1£24 A AH, FIEEACT JERK (methyl
tert-butyl ether, MTBE) {F & B AHHATEREUENL: 0 min, 0% B; 18 min, 46% B; 35 min, 70% B;
37 min, 70% B; 40 min, 0% B; 47 min, 0% B; FEifk 25 °C, AU 450 nm. LA g - FilAp - 8” -
FKHAE NERE (B-apo-8'-carotenal) 1E K WARIEAT & &4 #HT (Baldermann etal., 2010).

K NI E PEHTE T Agilent-1200 HPLC R 40864 6210 Time-of-Flight 5% (3 [
ORI AR o U B IR KSR EE (APCD), {EIE&E TR IHT 24, 6
JGHN 100 ~ 1 000 amu. (HEAE. FBIAH LK PEIRAR P45 (Al 4 5 e i — 3. DA 2l &l
(99.999%) ENWEE SRR TISAA, WAk ) 413.7 kPa, ZSUE N 6 L - min™'s VLR ER]
TR L4 450 ‘CHI 300 °C; EFEFEIE 175V, FfiHIE 6V, BAEHIE 3.5kV,

15 ZHEUSYREED T
ST (2014) PdIE Jrid, R TR AN [RIAR P At N7 b i e v 5 5 S i 35

2 HiIR5 0

21 TRACRBESHARHLLE

PR HI, BEAA AR ek 4 B e B 20 (B Do BX ke tamifem 5 th
X, RIEEAIAE S RH.S.C.CAHE N 12B ~ 13A, SIrP et i (n, J& 1 008 i G i b v
(RH.S.C.C. 9 ~ 20); A8 54 4 AL A 4L 5 R H.S.C.CAH LT+ 51 23B, {eIMAMNKEFA IR,
RH.S.C.CMHMIA N25A, Zrll UM i e RRps 2 6o, & TPHE e aduf (R H.S.C.C. 21 ~30).

R 20 E AT, e LA R A IOAE (A B LML 3% b (AR CHEAT A FIFE S b
BEARG: MR, LR o M3 T REAAE 0 (181 2), UiHIAR SRR 4% LT IAE AR, S I i 1
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B EEFEREETE
ORI EEA, AL OIERIFL RS,
Fig.1 Color change of flower from mutational branches of Osmanthus fragrans

Yellow flowers were from stock plant, whereas orange flowers were from mutational branches.

100

n 0
LS S HA A LS S HA A
Stock plant Mutant Stock plant Mutant Stock plant Mutant Stock plant Mutant

)} EEBARFELEREENHERESH

Fig. 2 Comparison of phenotypic parameters of stock plant and mutational branches
*P <0.05, **P<0.01.

22 TREBATRPEERD VT DT

B 3 W HEAEAEIRAE AN RIS A S N AT BRI, BEACE % L RORELERT i 2 AR 5
o, AR W R B s O, NPT AR R R A RS RSN bR SRR, P

A1 ik 10% 30% aRil 10% 30%
Petroleum ether HCl NH,- H,0 Petroleum ether HCl NH,- H,0
BEAR AL Sample of stock plant 5 54k 44 Sample of mutational branches

B3 T e R MR G R

Fig.3 Color reaction of pigments types in petals of Osmanthus fragrans
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FRFEAE SR IR T M AR L0 e, UE AP H S A A & EA SR #21. PIRE AR edE
SRR RIVEREE S, BLIER S A KR R S

h Tk e CUREAEAE IR T B (R R A, R AN TR (R S O AT SR A0 AT OGS 23 A
(K 4), PIREUEEELL B A BRI (9: 1) 1E 644 nm Fl 662 nm Ab35 LW g, 156 fE 3
HIA G, BEARAACM I E A BRI (1: 1) 4 450 nm PTG W) S Wl ie, i WA &5
B E R SRS b3, AR, AR AAE W IR b R RS 450 nm AT 478 nm.
PR it 11 55 R PP I R PRV R T IR e I T e 35 22 5, B9 EAE 360 nm PfHIT, b A B84k &4
(10 AR I MR A U

B - A hEE (90 1) VIR - e (1 1) R PEE(1:99)
Acetone : petroleum ether (9 : 1) Acetone : petroleum ether (1 : 1) HCI : methanol (1 : 99)
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g
8 3 3 3t
2
'<% 2 2 21
!
R 1 1 1r
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Fig. 4 UV - Vis analysis of pigments in petals of Osmanthus fragrans

23 TEREZEHEAEMRPEPE MRS SERLXEE MR

FIFH = R s — R AU A 2% LB UE— TS B FH 8K (HPLC - APCI - MS) MBEACKS 26 Fil 7R
FERARACIERIA S N RO o B A S AR K41y (&5, P2 R P3).

FEIE 23 7R R IRAF AN B P2 0 m/z 537.4[IM + H] T, K22 80 u G 158 m/z 457.4[M +
H - CeHgl ™o

G55 BN LIS (P2 Ol 445 F1 472 nm, P3 24 451 F1 476 nm) %J LEAHIESCHR (Breemen et al.,
2012; Delpino-Rius et al., 2014; Lietal., 2014), J5Fr#ES (Sigma-Aldrich, USA) 7EAH A (i
AT R OR B I [R) R 28 SRR AR SO BEAT LEXT, e e X AN L 2 il o - BHE DR B - A
L
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Es5 BE8F (A EEREE (B BELEHE MREAEER
P12k 5 - BAh - 8 - 8 NZEEE (WS, P2 ha- 8% NE, P3hp- I M.
Fig.5 HPLC chromatogram of carotenoids in the petals of stock plant and mutational branches

P1 represents f-apo-8'-carotenal (internal standard), P2 represents a-carotene, P3 represents f-carotene.

DL B - BiTAR - 8" - W% N EWE A bR, XFRIAE M RA AT BN, KN PREEN
HU TR W S REAR AR R AR AR P 2R P RS R (R D 4, R
B o - T8 M3 - THE M ERMBIGAE MRS EERE S m T AN Kb o - 0
N AR BEAAS S AR o A (15.15 + 0.52) pg - ¢ 'DW, 17648 Sed 4 A0 I g B B i v
5 (74181 £ 0.67) pg - g'DW; Mtk o - 1% MRS R, PiFp- Y NENSREERHZERE
K, Fi# N (6430+434) pg-g'DW, 5k (1700.59+7.84) pug- g'DW. HIT PR & B
BEES, WRACM RIS DR AREL S TR A& AR, PRI A A I b 2 2
MBI RENZS, BEARLN (11529879 +4 076.27) ng - g'DW, HAFk 4k (108 477.67 +
6242.79) g - ¢'DW. I 51 I et 2 5 I o R N &,

R1 BARFSEREFUBLAST MASHIERSELE

Table 1 Comparision of carotenoids and flavonoids content in petals of stock plant and mutational branches ng - g
ok - WE MR p- W% MR ISESTEAN sE sy ]
Material a-carotene [-carotene Total carotenoids Total flavonoids
REA Stock plant 15.15+0.52" 64.30 +4.34" 90.95+5.57" 115 298.79 + 4 076.27
4% Mutant 741.81 +0.67 1700.59 + 7.84 2504.23 +8.30 108 477.67 + 6 242.79

e R T RIAE P < 0.01 K EERREE.

Note: ** indicates significant difference at P < 0.01 level by 7 test.

3 e

ARSI R 2 HOUZF RIS, m2F R T MOE A (RIK 55, 2013). 497 (B 45, 2008).
FRES GRS 48, 2012) S8 EAES R A0 dh M I B 752 — o MR XTEEAE 2848 SO REARTE I
AT, GIEAE R R O R RIS M RIMA LI &Y. WE R



Wang Yiguang, Luo Yibo, Zhang Chao, Fu Jianxin, Hu Shaoqing, Zhao Hongbo.
Flower color and pigment composition in the petals of bud mutation and its stock plant of Osmanthus fragrans ‘Jingui’ .
534 Acta Horticulturae Sinica, 2017, 44 (3): 528 - 536.

NEFEAE (FEZE o - SE PEMB-HE M5, HEEERNILEE, XMWY
B & m AL S At P SR RE L P (Han et al., 2014) F1 ‘48074 (Zhang et al.,
2016) HAHRL.

A D Z M SRR T OGS AR IS B4 B €0 5%, i BIOR Y I 4 38 S 32 RO IIER 1R 4 H (Bartley
& Scolnik, 1995). M2 M F KER R T RLAACEF I, AL ROUMoE . B, B, a
o, IS | S K B % BB Rl T (Ronen et al., 1999). Al 2548 57 il i R Sz th EAR B KB
TS MR, RRMNRARR B ask s E A B AL R a6 OS5, 2013; #5555, 2014).
BEF o NSRRI MRS EEE S T AARRNMEREAR, HREAMISHI S b 32w L
CCD4 ¥/ R 1 2 CRIBE 2%, 2015). Han 25 (2014) W90 T KEE M EARUHERS
o BN RV e R RBRLLPHEET JRErh i RIARIUR I, EEHE DR A MR
Kl OfHYB 1 OfZEP UL} [ f#FE R OfCCDI 1 OfCCD4 75 FFEE T AR ik B WAL T A A4k,
T F ST HACIE P SIS N R REM R BERRSE (2015) b RV R RRLPHET Wik
HITE IR AL A A N B ARAR IR R R IA 22 5, RIRE R “BELLPHEE ARAZh i) OfcCD4
WKIE, 1 OfCYP450. OfLCYe. OfISPS. OfZEP. OfGES. OfPPO. OfMAT F! OfLOX “53LH H B
FREI G . P, ABFFU R PHE R AATE R D o - B DR - P RS EEE BT
A AE A BT B BT I S 3 e R AR R 3 R AR S () SRR T R AR R R L BRI
SR MFER AR, ] B T-#5 JE T35 ) 5 DNA H3E4L%F (Hao & Deng, 2005; Trainin et al.,
2005).

FREE 3 AN BEZ IR AR ) W Z200), 0 A OGN SR B I R YR A R 2 I 9, 209
G —MEIL. BEEESE (2006) I LETE A FTHENACEESS 3 AP 2 AR IR 2
S PR AR R A P, O BRI A A PR R e AR R T A I, X 2 5%
(2015 ) 38 38 1 00 6 30 S AR 31 S8 - 2 3] 25 b o B A e PR P 80 2 v 250 e DL R s A7 AE A
SFEFPHER B PIANMAE, A 3 ANFREE SR BEAA AR AT A S . RIS RIFR 0 A [7] 5 o
LK AW TR R 2 BERIE P A A 2518« BR@kas (1995) FI A [A) T o0 A1 A R B AL ol
IWHEHERPHEARIEMRE KR, KERK IS (1992) XL SR> FAHIT; FIH ISSR (H
YRR %5, 20045 ZEME 4%, 2009a). AFLP (Hhizid %F, 2008). SRAP (Z=Hff %%, 2009b) Fl SSR
(BRI, 2015) FHRARDTAFERAL MRS KRR, WA R B ORIR N SN PHESR 2K,
UEBH 8 R s B 2 o L IRAE SRR AR b H BP0 25 AR (R B % n B85 e W) PR i o ) ok
JEARL, AR 38 Z R R IR AL T Ak
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