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AR A U AR BRRPEDS AR RO
PO S, 2o R U XA o AT
TR, (BT MOEA RN A R AR 7
FRIE M ANTERE o ST, A6 0 FH s OB £
Tt A IR ( HPLC-DAD ) FilHE sk
TROAH € % - DU B AT - A T (R B R B AR ( UPLC-
Q-TOF-MS), XfF:ESLLILZE . L5 Pam S H 2y
L RAEE o 5 & it Ty, s 1
AR SRHE, DI SRS 1 S i LA Ak E
PRl AR R, 2 N AR T RE - T &
FIFHEE ALY A

1 #RET
11 B

RIS AL RS LI ILAS . LA YHmN S 35 A4~
FA8 Fo AR FEESLD LA AN LA YE I 43 AR ek
D A1 M, LDALZEYHRN A EEAS, FERSZ LA A A
() 27 232 5 A0ARIE s MD 51, DAREBSZT IS
KA IR YRR A AR 8 24 R RRIE A
DM 51, FLRSLTILASAE (O e (o, S, 1
RUBI AL O ERL (6, B A A,
et R wiv I L W AN T PR A T P T =
RAEATRLL BIRLUAGE, AR SRR | R
FFCHEAISE (& 1), FrAEMEER AT MARHE 2
FEEARAF] . dBUER ISR, K#H—Bm
PR 5Bk, XTSRRI TRENIRAE B
K 3k, BABBASEETH IRE KSR EEFE b
A7, BESAAT R SZER S, —80 °C vkAH TP ARTT o
1.2 REF*E
121 RFEFFZHELSH  MHRAVELR, R
B2 g AR, A 5 mL 3R ( = 5EERR:

KB, AR 1:2:27:70), #&25), HOE
HO, WiRTFRIE24h BRIESRF, KBR
FEAN 0.22 pm IEIR UGS I8, IEIEIA 2 mL 5
R T % B, 5B T -20 CIKEE T
021
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FA) e 0 TR (8 i - F AR B S R ( HPLC-
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WA A K EER (AR 98.5:1.5); sl
B /K & i (R DU A Wk o R (IR R L
48.5:25:20:5:1.5 ), e il 14 ¥ A 0 1 A5 1F T
0.22 pm MFASLIERI 38, @S RUE 8 . B
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) FH 8 e RSCVRORE € 3 - DU BT - sk [) S5
FH AR (UPLC-Q-TOF-MS), 454 1R & bRk i
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AT A5 HmIZS R IR (ESI), IES
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C. azalea, C. japonica 'Meili' and their representative hybrids
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JE=>98% ). MPEAWE 2R 5k, RAMARER 316 nm PR R IR RS HAE T HH07 7R
R Fs‘ﬁ%ﬁ%ﬁ nEESORTEE AP A AT T B,

PRESRIAETT AR (pgg™ ), HEA 3K i P2 H1 P4 53 B4 o T B T m/z 449,

0 LR W F T m/z 287, ,\EP m/z 287 Jy Cy ¥ ICH%

21 MBEBAUFRSLFREW HLZERERS 2030} P3 i
£E % 025} |

4 UPLC-Q-TOF-MS &l % , X fF A% 21 11 g 020} |
26 LS R B 258 5 A M b B 7 1 3 ‘go 18 \
i, SERGIIE] 14 FAETT I (12), HESM- o - | N
AT UL BT WA 1o AR Cy BT AR 513~ 201k “L g
520 nm A ¥R WO K i 7 B F m/z 287, HEE o 5 10 15 20 25 30 3
14 FETFHE N Cy BIAET TR, 7 17E 440 nm &1 ] Retention time/min
5 Avismax PIAE WS 22 L A gagfAvis man 25 115 FH M2 *iﬁf%ﬁmfﬁ ‘g,’jﬂg’gjﬁmﬁﬁ%
79 32%~34%., i 14 FETT I 3-O-HfT Fig.2 HPLC chromatogra:I of anthocyanin
SRR 290~340 nm ?EZJE/‘—FF'[“& 1 2R components in hybrids of C. azalea and
HEE G YT TIRIEAL", 1 P5~P14 7£ 310~ C. japonica 'Meili’

F1 MBEBILFEELEEW RZERIEETEREIN-FT N RELIE S ks
Table 1 Chromatographic and spectral data of anthocyanins in hybrids of C. azalea and C. japonica 'Meili'

i A B Bk i) RSB Aggol STET WHET HEE LR S5 30k

PeakNo. Retention time/min Amax/nm Ajismax/% Molecular ions(m/z) Fragmentions(m/z) Tentativeidentification Reference
P1 8.25 281, 516 32 581 449, 287 Cy3GaX [10-11]
P2 8.78 282, 516 32 449 287 Cy3Ga [2-4]
P3 9.98 282, 516 33 581 449, 287 Cy3GX [10-11]
P4 10.54 282, 514 32 449 287 Cy3G [2-4]
P5 25.64 281, 315, 516 33 611 449, 287 Cy3GaECaf [2-4]
P6 25.89 282, 315, 517 33 743 611, 449, 287 Cy3GaECafX [10-11]
P7 26.76 284, 311, 515 34 727 595, 449, 287 Gy3GaZpCX [10-11]
P8 27.19 285, 310, 516 34 595 449, 287 Gy3GazpC [10-11]
P9 28.52 283, 315, 515 33 743 611, 449, 287 Cy3GECafX [10-11]
P10 28.77 283, 316, 515 33 611 449, 287 Cy3GECaf [2-4]
P11 29.68 283, 313, 516 34 595 449, 287 Cy3GaEpC [2-4]
P12 30.07 282, 312, 516 33 727 595, 449, 287 Cy3GaEpCX [10-11]
P13 31.89 284, 314, 514 34 727 595, 449, 287 Cy3GEpCX [10-11]
P14 32.24 283, 313, 515 34 595 449, 287 Cy3GEpC [2-4]

7E: Cy3GaX: KREHR-3-0- (2-O-B-AWiIL) -B-L AN, Cy3Ga: REH#-3-0-p- LA ; Cy3GX: REFHHK-3-0- (2-0-B-AHFHE) -p-4i
HWEL; Cy3G: K44 % -3-0-B-Hi &bl ; Cy3GaECaf: K44 % -3-O0-[6-O-(E)-MNHERE]-B-- L H; Cy3GaECafX: K44 %&-3-0-[2-O-B-A Kl 4-6-
O-(E)-MnmEfE]-B-2 FLBEH; Cy3GaZpCX: & 44 2 -3-0-[2-O-B-A Wi %:-6-0-(2)-p-7 5. HE]-B-L AL 1F; Cy3GazZpC: K 4% %-3-0-[6-0-(Z)-p-F &
T]-B-F- LK HF; Cy3GECafX: K43 3 -3-0-[2-O-B- K i £:-6-O-(E)-Mn kit ]-B- 7 % Bl 17; Cy38GECaf: 455 % -3-O-[6-O-(E)-MnmHF it ]-B-7 %1 bl 17;
Cy3GaEpC: 4% 4j %-3-0-[6-0-(E)-p-7 . BE]-B-2L AL, Cy3GaEpCX: K 4% %-3-0-[2-O-B- A H 1-6-O-(E)-p-7 5. lk]-B-2 FLHH; Cy3GEPCX:
K25 F:-3-0-[2-O-B- KK $-6-O-(E)-p-7 G Ik]-B-H £ Wi 1F; Cy3GEPC: KE4i%-3-0-[6-O-(E)-p-#& T]-p-H B Mitr. Tl

Notes: Cy3GaX: Cyanidin-3-O-(2-O-B-xylosyl)-B-galactoside; Cy3Ga: Cyanidin-3-O--galactoside; Cy3GX: Cyanidin- 3-O-(2-O-B-xylosyl)-8-
glucoside; Cy3G: Cyanidin-3-O-B-glucoside; Cy3GaECaf: Cyanidin- 3-O-(6-O-(E)-caffeoyl)-B-galactoside; Cy3GaECafX: Cyanidin-3-O-(2-O-8-
xylosyl-6-O-(E)-caffeoyl)-B-galactoside; Cy3GaZpCX: Cyanidin-3-0O-(2-O-B-xylosyl-6-O-(Z)-p-coumaroyl)-B-galactoside; Cy3GaZpC: Cyanidin- 3-
O-(6-0O-(Z)-p-coumaroyl)-B-galactoside; Cy3GECafX: Cyanidin- 3-O-(2-O-B-xylosyl-6-O-(E)-caffeoyl)-B-glucoside; Cy3GECaf: Cyanidin-3-0O-(6-O-
(E)-caffeoyl)-B-glucoside; Cy3GaEpC: Cyanidin-3-O-(6-O-(E)-p-coumaroyl)-B-galactoside; Cy3GaEpCX: Cyanidin- 3-O-(2-O-8-xylosyl-6-O-(E)-p-
coumaroyl)-B-galactoside; Cy3GEpCX: Cyanidin-3-0-(2-O-B-xylosyl-6-0-(E)-p-coumaroyl)-B-glucoside; Cy3GEpC: Cyanidin- 3-O-(6-O-(E)-p-
coumaroyl)-B-glucoside. The same as below.
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TEEAT e, YRR 162 u X —4r T Ok AR
P 1g P2 Fig P4 545 1fEfh Cy3Ga fl Cy3G Stk
IR L R AR T B FUBE R () /N A 7 R A4
FEERRERY, B g P2 SR ZE45 R -3-O-B-F-ZLHk
15, g P4 N 4% %535 % -3-O-B-7 % W41 2529 1%
P1 Fl P3 B gl o 7B F m/z 581, iR BT
m/z 449, 287, m/z 581 #| m/z 449 %7k 132 u,
m/z 449 3| m/z 287 %k 162 u, =% Li 20101 3¢
ik, e HA BN R G4 ER-3-0- (2-O-p-KHHk ) -
B-LFLAET (Cy3GaX). K4 E-3-0- (2-0-6-
ARBEHRE ) B (Cy3GX ),

U P5 il P10 ST Bl b 4y F B m/z 611,
MR B m/z 449, 287, m/z 611 3| m/z 449 F
4 162 u, m/z 449 3| m/z 287 £k 162 u, HE
H ok 2K %3 & -3-O-[6-O-(E)-M M Bt 1-8-2F FL o4

(Cy3GaECaf ) FIK%-3§%-3-0-[6-0-(E)-MimHkft -
B-#i % BETE ( Cy3GECaf) P4, 1% P6 Fl P9 it ik
BIE N F BT miz 743, A BEF m/z 611,
449, 287, m/z 743 3| m/z 611 £5: 132 u, m/z
611 3| m/z 449 %k 162 u, m/z 449 5| m/z 287
EJ 162 u, HEEH AR EFHE-3-0- (2-0-B-AWk
55-6-O-(E)-MiHERE ) -B-FFL ( Cy3GaECafX)
FRHHER-3-0- (2-O-B-AHliH-6-0-(E)-irERE ) -
B-#i%IE (Cy3GECafX ).

s P8, P11 Fll P14 ik B A T8 F m/z
595, WEREST m/z 449, 287, m/z595 3| m/z 449
EJ 146 u, m/z 449 3| m/z 287 FJ 162 u; R
I H AgolAvismax ( 34%) M fE 310, 313 nm
P TR R B, e Hoh Cy-3-0-07 Fr iRl it
TRURE T HERR B EY AR =08 7 et
] /N T B AR T 7R3 AT 21 FUE T DR A
[ /NF AT R AT R, HIE g P8, P11
1 P14 43 51k 2% 2244 2% -3-O-[6-O-(2)-p-7 Bk ]-
B-FF B (Cy3GazpC )., K%4%-3-0-[6-0-(E)-
p-7r Gt -B-FF U (Cy3GaEpC ) Mk 435 &-3-
O-[6-O-(E)-p-# 5. [t ]-p-#i % #i 1+ ( Cy3GEpC ).

g P7. P12 F1 P13 BLig & o+ & F m/z
727, MR BT m/z 595, 449, 287, m/z 727 %)
m/z 595 F 4% 132 u, m/z 595 3| m/z 449 % &
146 u, m/z 449 | m/z 287 £:2k 162 u, g H
I3 9 H K 43 % -3-O-[2-O-B- K Ml 1 -6-0-(2)-p-7
UL -B-2EFL B (Cy3GaZpCX ). K4 % %-3-
O-[2-0-B-/& ¥ 5L -6-O-(E)-p-7 . Bt ]-B-2F 7L ¥ 1

( Cy3GaEpCX) Fl1%k 44 % -3-O-[2-O-B- A b % -
6-O-(E)-p-# 1t |-B-Hii#ih T (Cy3GEpCX) I,
22 MBALFESLFEWLAZIERIERSH
I R4SFE

FRESLT 2% . 2R W R 35 A AR
o, CWE TR I B 7 AP, b Cy3G.
Cy3Ga. Cy3GEpC #il Cy3GaEpC & # % &
Cy3GaECaf. Cy3GaZpC Hl Cy3GECaf & ¥k
F 10 pg-g™'. FERSLTILAS AR IR 14 FPAEE AT,
BRI AS WA AR G 7 Fhah, AR A
2-O-B-ARBEEMIETT 15 FEBEALE A 8 Fh

(#£2), 4%~ Cy3G. Cy3Ga. Cy3GEpC i
Cy3GaEpC VI MAHR Y7 2-O-B-AKEFEAY Cy3GX
Cy3GaX. Cy3GEpCX fl Cy3GaEpCX, H 4% i
SPEET 1 pg-g™e FRBSLL A S L2k PN 35 4
325 AR MD78 4b, A6 3] 8 Fh 32 BAH G AE
H, HARRN & SRR 2,

FERSLT I 2K EEAEFH &1k 735.81 ug-g™,
WA WE TN FEAE T 1 &+ oh 526.61 pg-g™', FhAY
CLINAS BT & 2 0 DR Y 1.40 %5 2455
b FEAEE A o = TA RSO LAY 11.43%,
T ILAS YRR & 37.14%, XGEZ A, 51.43%.
7= =2 Ja 1 H Cy3GX. Cy3GaX, Cy3GEpCX
il Cy3GaEpCX ¥ % 5 + #t B 21 1L 2%, Hop
Cy3GX. Cy3GaX & # Ik T At A 21 1L &5, 1
Cy3GEpCX. Cy3GaEpCX & & Kl 4 i T 4L A8
211l1%; Cy3G. Cy3Ga. Cy3GEpC 71 Cy3GaEpC
FEORE T ILA YA, &8RN TUEZ
B YR h S AT NAAET TS EEE T
FARE & FU T AEE H; FERSLLILZS S desc /AR
& 2-O-B-RBEEL AL T 1T & i A L TAH LY
NG 2-O-B-RWEILIAL T AT, ST s
T (BRSSO ) B db o AR & > F U
T 1.

23 MBILFESLFEWEAXEREIERSH
teBlRIEET R

FEES LT IR 5 IS W 225 e AR R EAL &
b 7l 0L 26 3. Ak BY 20t A AL b E AL T
Cy3GX. Cy3GaX /4l i 63.14%. 19.17%, &
il 82.30%; H ¥ & Cy3G. Cy3GEpCX fi
Cy3GaEpCX, 437l 6.08%. 5.42% £1 3.17%.
L 28 W B 3 B 4> Cy3GEpC. Cy3G 7 4l i
44.76%. 40.26%, & i 85.02%; H & A
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Table 2 Content of main anthocyanins in hybrids of C. azalea and C. japonica 'Meili' Hg-g”

B4l Samples  Cy3GaX Cy3Ga Cy3GX Cy3G  Cy3GaEpCX Cy3GaEpC Cy3GEpCX  Cy3GEpC £t Total
M — 28.23+2.15 — 215.4315.70 — 43.75+2.55 — 239.21+12.68 526.61+30.67
D 141.54+0.47 5.75+0.00 466.23+1.57 44.88+0.16 23.3840.07 2.07+0.01 40.05+0.12  11.90+0.03  735.81+2.43
MD2 8.3810.43 1.70£0.02 120.51%0.78 25.76+0.20 24.35+0.74 21.04+0.52 125.89+4.31 34.18+1.42  361.80+7.28
MD4 5.56+0.46 6.81+0.33 85.4824.70 163.12¢9.15 57.52+2.64 10.50£0.47 108.55+5.92 293.89+17.35 731.42+40.29
MD6 17.8210.10 29.37+0.96 189.85+4.36 561.41+16.24 78.56+2.88 6.62+0.34 136.90+4.33 385.62+11.67 1406.15+40.60
MD10 29.25+0.58 2.5410.06 392.53+10.24 29.80+0.96 32.91+1.01 20.20+0.52 171.04+5.41 34.88+0.64 713.15+18.34
MD11 35.13:0.80 10.78+0.50 366.20+10.17 105.87+3.84 31.48+1.00 10.96:0.28 115.86x3.46 31.16+0.93 707.45+20.81
MD13 47.85£1.37 6.9940.30 200.59+6.58 31.68+1.06 47.06+1.92 6.54+0.19 63.09+2.22 21.2841.20 425.08+14.58
MD14 5.89+0.23 3.81#0.20 61.03+1.81 46.92+28.29 39.04+1.90 6.72+0.25 63.89+2.29 137.81£7.90 365.11+17.43
MD16 27.63:0.67 9.84:0.39 141.62+3.56 64.23+1.86 88.17+3.66 14.15:0.47 132.94+4.70 75.58+2.29 554.15+17.33
MD17 4.53+0.19 3.20+0.20 44.43+0.93 45.16+1.94 46.88+2.01 10.22+0.65 55.05+2.13 151.13+5.51 360.60+10.59
MD19 11.2620.19 3.78+0.08 213.63+5.02 82.64+2.20 25.56+0.84 19.46x0.58 119.21+4.19 59.73+2.04 535.26+14.87
MD25 71.58+1.22 25.06+0.85 296.79+7.71 144.74+426 53.97+1.86 9.52+0.26 62.47+1.88 40.19+1.41 704.32+19.41
MD26 15.6710.42 5.16+0.21 121.23+2.96 90.56+2.84 26.51+1.04 4.87+0.12 60.60+1.87 76.01+3.90 400.62+12.73
MD28 16.9240.33 26.95+0.93 117.73+2.28 404.54+11.30 42.36+1.23 5.75+0.17 52.93+1.31 134.92+3.63 802.10+£20.82
MD29 75.06+2.68 10.31+0.56 247.46+9.47 52.06+2.27 50.62+2.05 11.12+0.37 79.52+3.00 18.59+0.60 544.74+20.75
MD36 25.58+0.02 5.111£0.13 297.9445.12 61.06+£1.57 51.02+1.07 17.45+0.29 245.78+5.83 42.02+0.62 745.96+13.88
MD51 32.13+0.12 11.11+£0.42 202.10+4.49 65.13x2.00 49.53+1.67 14.86+0.39 115.04+3.31 36.94%1.19 526.84+13.49
MD52 20.28+0.86 6.24+0.42 64.94+2.97  30.45:1.95 19.40:+0.98 6.73x0.17 38.10£1.64 19.35:1.75 205.49+10.60
MD55 12.7210.18 8.59+0.38 147.86+4.38 159.45+6.94 33.86+1.43 9.44+0.34 63.87+2.05 91.74+541 527.53+20.67
MD58 5431043 1.3840.12 148.40+6.29 48.22+2.32 25.57+0.62 5.40+0.18 231.67+6.20 133.23+4.19 599.30+19.03
MD61 13.01£0.48 4.40+0.05 183.65:2.61 64.41£0.41 40.28+0.67 17.82+0.38 139.72+2.68 66.94:0.29  530.236.65
MD71 7.6910.20 0.54#0.06 151.50+5.97 12.13+0.49 12.81+0.32 13.421+0.22 99.70+3.21 11.9940.53  309.78+10.13
MD72 20.99+0.42 2.50+£0.09 403.1748.23 72.35+1.94 17.82+0.50 17.10+0.30 107.89+2.82 22.98+0.70 664.79+14.82
MD73 8.58+0.33 7.46:0.12 83.90£0.49 122.28+0.99 66.67+1.25 12.9620.33 113.60+1.51 198.84+2.32 614.28+4.71
MD75 18.3410.35 16.631+0.73 166.68+4.85 250.27+8.99 42.84+1.63 9.11+0.30 71.60+2.35 126.47+4.01 701.94423.12
MD76 3.06£0.15 1.62+0.10 66.26+x1.13  71.27+1.55 27.10£0.21 7.80+0.05 79.77+0.78 123.34+0.76 380.23+4.41
MD77 122.71+2.05 7.85:0.04 409.23+8.97 42.62+0.62 78.89+2.43 11.22+t0.30 97.25+2.64 17.84:0.32 787.61+17.30
MD78 1.29+0.01 — 38.99+0.15 7.36+0.05 6.85+0.03 11.03+0.05 51.73+0.09  17.07+0.03 134.32+0.31
DM3 15.9520.59 5.24+0.25 196.31+4.31 87.41+2.76 36.88+1.39 17.38+0.56 215.33+7.68 77.81+2.09 652.32+18.26
DM4 7.20£0.11 2.39+0.03 85.17+0.28 28.77+0.06 33.49+1.10 21.63x0.57 149.18+4.98 64.55+1.45  392.38+8.30
DM5 12.10£0.33 3.06+0.12 198.38+6.15 67.83+3.02 32.01+1.47 14.22+0.58 217.57+11.09 61.49+3.53 606.66+25.62
DM7 15.40£0.27 3.66+0.18 174.09+6.82 43.46+2.21 31.28+1.54 11.85+0.48 160.62+7.20 27.73+0.89 468.08+18.76
DM8 14.56£0.25 3.84+0.17 193.72¢6.54 56.72+2.41 32.83+1.66 11.03£0.48 197.11£9.37 46.40+1.57 556.21£22.35
DM9 22.60+0.65 33.44+0.95 72.24+1.98 270.50+8.07 49.54+1.07 5.49+0.07 36.62+0.86 123.99+3.08 614.41+16.57
DM10 9.06+0.20 2.09+0.06 134.33%x8.01 38.70+2.11 22.95+1.02 12.46+0.65 155.33+8.08 37.94+1.81 412.86+21.63
DM11 12.6740.51 2.55+0.13 177.88+4.03 40.91+1.00 28.88+0.96 11.49+0.29 182.83+6.24 35.34+0.81 492.54%+13.81

W R R . T

Notes: “—

”: Not identified. The same below.
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Table 3 Proportion of main anthocyanins in hybrids of C. azalea and C. japonica 'Meili’ %
¥ fhSamples Cy3GaXx Cy3Ga Cy3GX Cy3G Cy3GaEpC Cy3GaEpCX Cy3GEpCX Cy3GEpC

M = 5.27 = 40.26 8.18 = = 44.76

D 19.17 0.78 63.14 6.08 0.28 3.17 5.42 1.61
MD2 2.24 0.45 32.12 6.87 5.61 6.49 33.53 9.10
MD4 0.75 0.92 11.56 22.06 1.42 7.78 14.68 39.73
MD6 1.25 2.06 13.35 39.47 0.47 5.52 9.62 27.11
MD10 4.00 0.35 53.64 4.07 2.76 4.50 23.37 4.77
MD11 4.90 1.50 51.12 14.77 1.53 4.39 16.17 4.35
MD13 10.98 1.60 46.05 7.27 1.50 10.80 14.48 4.88
MD14 1.54 0.99 15.93 11.95 1.76 10.20 16.68 35.98
MD16 4.86 1.73 24.89 11.29 2.49 15.49 23.36 13.28
MD17 1.21 0.86 11.90 12.11 2.73 12.55 14.74 40.47
MD19 2.05 0.69 38.79 15.00 3.53 4.64 21.64 10.84
MD25 9.92 3.47 41.11 20.04 1.32 7.47 8.65 5.56
MD26 3.85 1.27 29.82 22.27 1.20 6.52 14.90 18.68
MD28 2.08 3.31 14.48 49.74 0.71 5.21 6.51 16.59
MD29 13.46 1.85 44.36 9.33 1.99 9.07 14.26 3.33
MD36 3.32 0.66 38.69 7.93 2.27 6.62 31.91 5.46
MD51 5.91 2.04 37.17 11.98 2.73 9.11 21.16 6.79
MD52 9.44 2.90 30.21 14.15 3.13 9.02 17.72 8.98
MD55 2.37 1.60 27.49 29.62 1.75 6.29 11.87 17.03
MD58 0.88 0.22 2414 7.84 0.88 4.16 37.72 21.69
MD61 2.38 0.80 33.53 11.76 3.25 7.36 25.51 12.22
MD71 2.43 0.17 47.88 3.83 4.25 4.05 31.52 3.79
MD72 3.11 0.37 59.82 10.73 2.54 2.64 16.01 3.41
MD73 1.36 1.18 13.30 19.38 2.05 10.56 18.00 31.51
MD75 2.56 2.32 23.23 34.87 1.27 5.97 9.98 17.62
MD76 0.79 0.42 17.09 18.38 2.01 6.99 20.57 31.81
MD77 15.33 0.98 51.13 5.33 1.40 9.85 12.15 2.23
MD78 0.94 —_ 28.29 5.34 8.00 4.97 37.54 12.39
DM3 2.41 0.79 29.63 13.19 2.62 5.56 32.49 11.75
DM4 1.77 0.59 20.91 7.06 5.31 8.22 36.60 15.84
DM5 1.96 0.50 32.18 11.00 2.31 5.19 35.26 9.97
DM7 3.24 0.77 36.62 9.14 2.49 6.58 33.78 5.83
DM8 2.57 0.68 34.19 10.01 1.95 5.79 34.77 8.19
DM9 3.59 B3 11.47 42.95 0.87 7.87 5.82 19.69
DM10 2.15 0.50 31.83 9.17 2.95 5.44 36.82 8.99
DM11 2.53 0.51 35.53 8.17 2.29 5.77 36.50 7.06

Cy3GaEpC. Cy3Ga, 7ildi 8.18%. 5.27%. #¢  HYZLILZ%, 1 Cy3GaEpCX (k& MD72 4 ) fir /5
IR T, Cy3GX. Cy3GaX it fi b il #4141 T4t e ) ¥ @/ F kA% 40 1 4% ; Cy3G. Cy3Ga,
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Cy3GEpC #i1 Cy3GaEpC Jir % L il K &R 434 T W i 85% LA b5 24385 AU AL 1 Cy3GX Al

ez MEl, Hrp, Cy3GX., Cy3GEpCX -4 kbl 43
WK 31.24%. 22.18%, 4 it 53.42%; Cy3G.
Cy3GEpC - ¥ Lt #4143 5l 4 15.37% Fl 14.20%,
Bt 29.57%. Al WL, FEESLLINZSAET H EZA
5 Cy3GX Fil Cy3GaX, Il 2% ‘Uil & Cy3GEpC
M Cy3G, 24 = i % F % A 4 & Cy3GXHI
Cy3GEpCX, Hik A Cy3G Fil Cy3GEpPC.
3 it

TP 2R AT IMEE 55, 4k
FEE (R AR ARA PRI BT 1L AR A b
R FEONEE, Hr, #eRINAEEE
[ s AR G S TPy e S S U
AR TR 50 10 FH 150 A5ORCRE €0 % - L AR A PR A G D 2
TR #5580 A 0 1 - DU B R - R AT R () JB 33 6 FH
AR, MAERSET IS A28 Ja b 485 14 Rk
B, 7S 2-0-B-AMEE AT 15 1LASIEDT
FLERAHLFEA ) 7 Fhfr 2-O-B-RMEEL M H T S
EILZS A BRI — 2" 8 Pl o fraie,
HI Cy3GX, Cy3GaX, Cy3GEpCX #1Cy3GaEpCX
DL A AN 5 2-O-B-K B 3L 1) Cy3G. Cy3Ga,
Cy3GEpC Hil Cy3GaEpC; 11145 YamN" H A Kzl )
& 2-O-B-RBEEALT 1T, RUIRZFR T 2-0-
B-ABHIEAE T T E 8L A AR LIS,

AR AL ASLT I 2% 8 Fh R EAEHF I RS T
WA WEMN, 22550 EZAEH 1 A2 KN T
MR ], A& T A RS L LA sl K F LU A YR TN,
FHHZ A SR A TR BRI R AR, 4258
J5 8 Cy3GX. Cy3GaX & &t ¥ T At A% £ 1L
%%, Cy3G. Cy3Ga. Cy3GEpC fil Cy3GaEpC
TEEAR AT WEZIE; {H Cy3GEPCX,
Cy3GaEpCX & siA I m TAERSLI IS, XAl HE
TS, BARERA fF ik — 2P0
FERGLL LA R Ja Ay, S A A T 1
TAHER BB AR 1T, FHOCES R 5 O LA
B —FY; & 2-0-B-KBE LA E H &5
FAHN A 2-O-B-ARMEIALT 1, S IS5 F
WFFEEE FARFFC 38 KA 2-O-B- K BEFAL T it
FERE R THINA S 2-0-B- AW FH T,

FOES 20 2R E I H O Cy3GX Al
Cy3GaX, Z—#H A IH G HAT IS ER 82% L
by I ZEYEEE %4 Cy3GEpC fil Cy3G, &t

Cy3GEPCX (i 50% L4 I, H & £ Cy3G i
Cy3GEpC 495 30%, & 2-O-B-KHMiHpfLdE 1
It 5 A3 A AN 1 2-O-B- A M SE I AL
1, R E 2-0-B-ARWEIL AL T 11 H B0 1Y ik
R J1 . 225251t Cy3GX. Cy3GaX . il f#
i, Cy3GEpCX. Cy3GaEpCX it , Hik
JE A R Tt — 20 oE . M S P XE AL Ok
( Cyclamen persicum Mill ) . 2= HE 240 %t A 2=
( Rosa chinensis Jacq. ) FIFFIIASEE 3 Bk £ it
*% ( Dendrobium spp. ) HIRFFE45REM, AELE
R SEAR GNP S SR k& LD SN0 =¥ 4 W i A4 W X i )
FECGRERE S 3R T H A ARSI P ARG R 2T
o, A YR B AL i, HAR RS SR ARG
SHAEERLLE, DR I EE R B, R
R I T, FEEHEEPIREN,
INZAEAETT T & i 5 Le s Hofb 5, A
R R RS LTI 28 2 A R AR 1 U o 5 LAl
XL R AN i, BRI A R T — e .

AGRIE T 11.43% 194385 R B0 1 o
T AR LDl R, o o HE 2 4% (1.406.15
Hg'g™ ), R B AL, HAEm e
T HAT AN 38R AT 1 5 e 4%
I GRS IL A IR, A B I AL AR
R, LR F B EAAT TSRS, 1AL,
FERSLLI A 24 IR A IO 2T AR R R, AL
AR TRENM R, BT R AT

4 i

AR50 7 v S5O 3 - L A R G
D25 TR0 o 28R € 3% - DU A AT - A T IR ) BT i 256 FH
FAR, XPFERSLLILZE . 2R YR S Lz 5 A
AT, WARSLT LS B s R AR 3
14 FEF H, 7R 2-0-B- R AEEH H
RIETFHAGLIAS . FERSLT ILZS E B A
TP, AL EE B R B ERR 2
5, Cy3GX. Cy3GaX % s MIL-FALAg L1l 4%,
Cy3GEpCX. Cy3GaEpCX & f& itk I T+ BY
2111125, Cy3G. Cy3Ga, Cy3GEpC #1Cy3GaEpC
THEAR LATFRCEZM, FERSL LA KA R
b 2-O-B-RMEEL AL T H & 5 TR A &
2-O-B-ABHHALFH 1, S MaM e 1 m TARL
SRR E . RS R B BT H N
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Variation Characteristics of Anthocyanin in Hybrids between
Camellia azalea and Camellia japonica 'Meili'

YANG Mei-ying'?, LI Jian-bin', ZHANG Ying?, LI Xin-le/,
LIU Xin-kai*, ZHONG Nai-sheng®, LI Yan-ling®
(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, Yunnan, China; 2. Research

Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China; 3. Guangzhou Zongke
Horticulture Development Limited Company, Guangzhou 511316, Guangdong, China)

Abstract: [Objective] The object of this study was to determine anthocyanin components and contents in
petals from Camellia azalea, C. japonica 'Meili' and their hybrids, and reveal variation regulation of main
anthocyanin components and content, that will provide the scientific basis for breeding and utilization of
camellias with high anthocyanin content. [Method] Anthocyanin components and contents of C. azalea, C.
Jjaponica 'Meili' and thirty-five hybrids were measured by high-performance liquid chromatography coupled
withdiodearraydetection(HPLC-DAD)andaultra-performanceliquidchromatography-quadrupoletime-of-flight
mass spectrometry (UPLC-Q-TOF-MS). [Result] Fourteenanthocyanincomponentsweredetectedin C. azalea
and the hybrids, eight of which were main anthocyanin components with high content, including cyanidin-3-O-
(2-O-B-xylosyl)-B-galactoside (Cy3GaX), cyanidin-3-O--galactoside (Cy3Ga), cyanidin-3-O-(2-O-B-xylosyl)-
B-glucoside (Cy3GX), cyanidin-3-O-8-glucoside(Cy3G), cyanidin-3-0-(6-O-(E)-p-coumaroyl)-B-galactoside
(Cy3GaEpC), cyanidin-3-0-(2-0O-B-xylosyl-6-0O-(E)-p-coumaroyl)-G-galactoside (Cy3GaEpCX), cyanidin-3-
O-(2-0O-B-xylosyl-6-O-(E)-p-coumaroyl)-B-glucoside (Cy3GEpCX) and cyanidin-3-0O-(6-O-(E)-p-coumaroyl)-
B-glucoside (Cy3GEpC). The total amount of eight main anthocyanin of C.azalea was higher than that of C.
japonica 'Meili', and that of hybrids have larger variation. The contents of Cy3GX and Cy3GaX in hybrids
were lower than that of C. azalea, and contents of Cy3GEpCX and Cy3GaEpCX in hybrids were higher
than that of C. azalea. The contents of Cy3G, Cy3Ga, Cy3GEpC and Cy3GaEpC in hybrids were basically
in the middle of the parents. [Conclusion] The contents of anthocyanins with 2-O-B-xylosyl is higher than
that of corresponding anthocyanins without 2-O-3-xylosyl, and the contents of anthocyanins with glucoside
is higher than that of corresponding anthocyanins with galactoside. The main anthocyanin components of
C. azalea are Cy3GX and Cy3GaX, and those of C. japonica 'Meili' are Cy3GEpC and Cy3G. The main
components of hybrids are Cy3GX and Cy3GEpCX, followed by Cy3G and Cy3GEpC. Anthocyanins with
2-0O-B-xylosyl in hybrids originate from C. azalea, and the proportion of anthocyanins with 2-O-B-xylosyl is
higher than that of corresponding anthocyanins without 2-O-B-xylosyl, that indicates anthocyanins with 2-
O-B-xylosyl has stronger genetic ability.

Keywords: Camellia azalea; hybridization; anthocyanin; variation; ultra-performance liquid
chromatography-quadrupoletime-of-flight mass spectrometry

(RS &)


http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.3969/j.issn.0513-353X.2013.10.017
http://dx.doi.org/10.3969/j.issn.1000-8101.2011.05.006
http://dx.doi.org/10.3969/j.issn.1000-2561.2016.09.002
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.3969/j.issn.0513-353X.2013.10.017
http://dx.doi.org/10.3969/j.issn.1000-8101.2011.05.006
http://dx.doi.org/10.3969/j.issn.1000-2561.2016.09.002
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.3969/j.issn.0513-353X.2013.10.017
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.1007/s11101-017-9537-x
http://dx.doi.org/10.3969/j.issn.0513-353X.2013.10.017
http://dx.doi.org/10.3969/j.issn.1000-8101.2011.05.006
http://dx.doi.org/10.3969/j.issn.1000-2561.2016.09.002
http://dx.doi.org/10.3969/j.issn.1000-8101.2011.05.006
http://dx.doi.org/10.3969/j.issn.1000-2561.2016.09.002

	1 材料与方法
	1.1 试验材料
	1.2 试验方法
	1.2.1 花青苷定性分析
	1.2.2 花青苷定量分析


	2 结果与分析
	2.1 杜鹃红山茶与山茶‘媚丽’杂交后代花素青苷鉴定
	2.2 杜鹃红山茶与山茶‘媚丽’杂交后代主要花青苷变异特征
	2.3 杜鹃红山茶与山茶‘媚丽’杂交后代主要花青苷比例的遗传变异

	3 讨论
	4 结论

