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‘HEHS HELEHANT R S EEFRANERR
A, BRA, #R, KB, EHE, BE, XA, K
B 5 AR SO, T TG AR TR TS 5, R 530007

FHE: HARLREHTARETREFARFEZO IR . F)8 5 B0RAR &38R T4 F (HPLC-MS)#m| R R & F #14¢
#65H B (Vitis sp.) R ¥ I EF WA RAAE, FI AT ZPCRADN AL € 3 4 M AR K 254 A B Ao dd B F £ GA KT,
FERREBAY AR E R MAT . 45 REI, EH6H H HRMFMB 27 RRAY R 695 EF, ERRA R EF S
B BANELLEEZ T AT R PR EFEBIRE MR ERARIIZ, KA AEFTCT HARELFLEH
BE/REREGT HRER, XEVWDFRAVVLDOX R EK-FRGH K, ‘HH 65 L EFARERIM FER £Z7Y
B, ARBEFHREFEURETIBFAL, LV SFRGOATELF E-3,5-0-RF HEF; TRMEMH 7 Xt &
PR F IR L% se At #oh; R0 T RA T RFEF LG -AARR)EF LG ST FER, X5 LRFZWIWFIH

FIAFH K AR 6T T A EF 6 5 T R G 2R, MBI &3 ) b A F2R1K.

KA HEF 65 R, L& A E &%, HPLC-MS

&5, # (anthocyanin) H 28 55 B A 1 26 1% 5 ik
(He%5:2010), 175 % (Vitis L.)RN 176 2 10 2 (2 2 2
Sy KW B AE 8 P T 1), e B P E A
15 B B 2 AR 77 2 ] ATV R Ag Dh A B DTk 2
— o e IR AT DUE I e M A T S I AR
F 3 NP R — R 5L AE FH (Mori%$2007) .
ST R BRI S AP e T AR A B — BRI

2010; FhE2£2015).

6 108 HI A6 0 3R AR ol 0 25 B S kA PR
HHCHE S PELE & A Rk, A8t =AY 1) C6-C3-Co
FUHEE 4L, TR AR R AN, AT
A thefh = E AL AT I, S £ 2 Z (pelargonidin)
167 % (cyanidin). &3 % (delphinidin), HE:IEFH
Z (peonidin), I FEAE 222 (petunidin) M1 — FHAE AR K
(malvidin) (HoltonFf1Cornish 1995; Mazza 1995).
T — AR A i o5 1 B AG R0 5 B v 1K 52 2 (R 2R
R SR AT S A O, T L L AT 2 R E T
2] S T R S AR e . SR -3 R
1Ll (flavonoid 3'-hydroxylase, F3'H)F12 85 fd-3",5'-¥%
F AL E#(flavonoid 3',5'-hydroxylase, F3'5'H) & 257,
AR R AT S50 E R SR R RO E S B
I 2 32 AL B (CastellarinZ52007) . 5 Fi B A
J5i i (dihydroflavonol 4-reductase, DFR)ff# L — & 3%
i B A AR LB e e 2R, Bttt m A o
A B BN 4 B (leucoanthocyanidindioxygenase,
LDOX)fEAb & At 2%, i %0 b L 5% 7% li§(UDP glu-
cose-flavonoid 3-O-glucosyl transferase, UFGT) {1k,

TR SRR . TERR T Fh A &), 8 &0
I F IR R AR B CIML T K3-O- B 4
T, BN EATTE = 2 BOUUNE (1) 5 PR S A7 2 A
(Janvary%52009). 78 Wb 25 r, 6 1) B
P R e AR AEC3AICS L (Janvary452009) . 6t
R -5-Pl L F RS I (anthocyanidin 5-glucosyltransfer-
ase, 5-GT)BEMS MM AL (0 3R -3- bl T T AR (. 35-3,5-
KUK (HausmannZ5:2009), XUHEEF B [F] 28R [ Bk
FfasE, (HEi i (Jackson 2008). H|il, BXAH
£ 3% 5 1% B (high-performance liquid chromatog-
raphy—mass spectrometry, HPLC-MS) A M #% hif 3L 47
(nuclear magnetic resonance, NMR)&E bR iz 3th 73 55
% 58 1601 (Castafieda-Ovando£52009) .

HEH6 T A YL H ) BUR
{0 L 35 0 55 o P, VR T T A WA R ) B AR TR,
20154E 4 B Jafn 44 o HERI65 & BRI it BT R
B, AT E Y ATk 18% L b, B sz iy 254 5
FRR R EESE2015), & U 2 H LR 1)
BRI Fl . H AT, AR 65 RSk B ik AE
BRIy R L A TR R R IE FUR AT
. AHFFCHHPLC-MSH AR & A7 65 56 %)
Rk B R R e oy A H S BN
k., S22 E B PCRA I AH O JE R R IE HUEE, IF

2016-09-20 &E  2016-11-24

IR B AR %% B T (HE AR L 201502150,
2015YMOSHI2015YT8S) A1) 74 B SRR} £ 4 (201 5GXNS-
FBA139091).
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55 W o 2 < /R B ERREAT XS LE, o e R i
6T M AR R, JNIRABIE T HACU S R ANE
AR E Ik B E i

MREREZE

1 LS S5HR

SEBS R AT A AR 2R 4 2 T
AT RT3 H(22°50'59"N 108°14/35"E). i 4
% (Vitis L) FhoA20144F 8 1) 3165 (Vitis sp. cv.
Guipu No. 6)F120074 5 H8 1 IR EZ Bk (Vitis vinifera L.
cv. Cabernet Sauvignon), P54~ i Fh i3 I 7 2090 51
N—F BB XUE A, AR % B ON2.5 mx1.5 m,
A ACAT 1), REBETT IR, HERI6'5 F AR ER
TR 2 & SRR T-20154E9 H 28 H, BNAE 544,
R 2 A AT R SR R AR B AR, A
vt 126 F3E A0S AR A AR LA T — B0 PR O R i ) B A
NRAERR, B3R — DNV EES . BIUCEFER
8] 241 [ 5 T~ 2F-9:00~10:00, #£ 5 K48 J5 37 B vk
ERAFAT [ S50 =
2 IBILIEFRNE

NEEAN A W2 2 R 3 AR AR BEHLET T 100
BB K B IR WA IE300K7), PRIEBT )
SRR B T R R) &AL, Fo 150k SR SR i
(AW EESOR)H TR EE, RLEEE,
AT ] T2 40 A 5 R AT 3 o BRI s, B AR D R
N R EEH, RENOK RS RAMF
TS, WKL 22 2 RK 5 JaFRE . FIHPAL-1
R F-H 4 i (Atago, Tokyo, Japan)*f 5 & 3575 )
Bk 47 AT VA [ JE ) (total soluble solids, TSS)il
SE o A FH BRI 2 20 72 BT R € R (titratable acid,
TA), &5 R H AR LR . BN EE
IT3MEARE L L . G MMENKE R T
(191500 5 < (g AN A 427 35 52 50000 VR AU kR e
F—80°CUKFH LRAT
3 REEEEHLEMEEN

[N R E B 1500 SR S (REAN R 2 B 50
FOFE S LE AL TR ARSI, IR 3 5 R A5
B R ECE R, B R R S E—40°C T
AT, FIR e RS Em &, B E & T,
PLA JE st . R rh e i iR IS ] i 42
(2010)H 77V

KHIAgilent 1100 25 BCAH —ARE FEFIAE I 25
(diode array detector, DAD)FJLC/MSD Trap-VL&
HR €015 - B8 B 1 006 OCE AT A o M E B
Hr, MSD U35 I 55 25 U5 AN B - Bt 0T 1 e i 4%,
BT 34 2 FE A v, 5.240 2% A ol 42 il 58 AR
M. a8 F:: Zorbax Eclipse SB C-18 (250 mmx 4.6
mm, 5 um); JMBIFHA: 52% (VIV)HERA6% (VIV)
CHERIZRKEEE WBIAHB: 52% FH R A1 54% L5
IKVEW. VEBLFERE: 10%~25% B, 18 min; 25% B, 2
min; 25%~40% B, 10 min; 40%~70% B, 5 min;
70%~100% B, 5 min, Jii#: 1.0 mL-min"; #Eif:
50°C; KM K 525 nm; KA TE FEl: 200~900
nm; FEAEE: 30 pL. Rk SRR Dy TS R T
(electronic spray ion, ESI), 1E & FHz. &4
VAR 9: 100~1 500 m-z"; LA J): 35 psi; T4
ASRIE: 12 Lomin™; TSR E: 300°C. BEAMFESL
BRI AF 3R E R .

4 RESPHEHXYRELESEERN

2 [ o [ Al oK 2 ) 3 AT AT 0 B
%] 55 #4546 A FFHPLC-UV-MS & 80tk 3 ik
ATAE T E (T %22010). %57.5~500 mg-L" 2
E]. ONKTL 3NEER R ER-3-0-H & HE
¥ (malvidin 3-O-glucoside)br#E Hh £k, #5¢ RETE
0.999V ., HAhAE (o LAAH 2 T — I fEZR K -3-0-
CIRAE RERIURES o7 UM Al SR S N 7585 A Y A
“mg-kg (FW) 3R, 2 B0 g K2R o
5 EEFRIESH

fd YD S RN ASR BGR 7 & (Sigma, b5, o
) B R 65 M R B BR 1 &1 SR X RNA, [l J5
F| FPrimeScript™ RT reagent Kit with gDNA Eraser
(cat. #RR047A, TaKaRa)/x % 3¢ & ficDNA. K H
SYBR" Premix Ex Tag™ (cat. #RR420A, TaKaRa)
RIS A R 65 R AR EE B 4 R ST
BB AH 1 74> G5 7 5 DR AN AN 3 3 R 7 1)
FILIKF, 52t & EPCR T LightCycler” 48052 %¢
Yt € EPCR & 4 (Roche Diagnostics Ltd., Forren-
trasse CH-6343 Rotkreuz, Switzerland)i#47. A
FK 552 E(2015)fTHausmann 4
(2009)BEAT BeiH (1), Faid Ba b e it vk A
fiff 2 23 BRI S R S . e Mlubiquitinl A
actinFEFE NN SEER, K27, ACEC, gppssm
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Table 1 Primer used for quantification of transcripts by means of real-time PCR

K A4 TR 1EF 5 FHI(5'—3") KI5 FFFI(5'—3")
VWF3'5'"H AAACCGCTCAGACCAAAACC ACTAAGCCACAGGAAACTAA
VWEF3'H ACTCATGGTGCACCCACG CACAAAACTACTAAACTCGCTC
VvDFR GAAACCTGTAGATGGCAAGA GGCCAAATCAAACTACCAGA
VWwLDOX AGGGAAGGGAAAACAAGTAG ACTCTTTGGGGATTGACTGG
WUFGT GGGATGGTAATGGCTGTGG ACATGGGTGGAGAGTGAGTT
W5GT ATAGTCTTCACATCCCCTC CCAACTCCAATCGACTTAAAC
VvMYBAI TAGTCACCACTTCAAAAAGG GAATGTGTTTGGGGTTTATC
VvUbiquitinl GTGGTATTATTGAGCCATCCTT AACCTCCAATCCAGTCATCTAC
VActin GCATCCCTCAGCACCTTCCAGCAG CCACCTCAACACATCTCCATGTCAA

C sy CONEARBI{E(Bogs%2005). HMNKH
JIRE A 3 R A 3N A A P A
6 RXFISHrtE

TEEE AR A Z R R -3-0- i B W H
Sigma-Aldrich/y & (St. Louis, MO, USA). i
FIEE . R A 2 i W E Fisher A &) (Fairlawn, NJ,
USA). 4 Hrall B B R FE R 2 5l ) ) R T R R AL
TARET & FRE4M AR AR .
7 LIHIELIE

I J ST R AR TR 56 7E P<0.05 7K 7 R 4T &
EE M. AR FE R4 43 #T (principal component
analysis, PCA) 5 il B AL S WA [7] it Fet o4 €21 2 Bk
FE St o KR AL EAN T By 43 B R HSPSS 20.0%
(SPSS Inc., Chicago, IL, USA). B4 H7% FiMe-
taboAnalyst 3.0iF47 . 228X ] Origin 8.0,

SMUTE LS

1 ‘EFS TRLZEHRIEENMR A
IRERER RS TAE 5 8 A N (e R, T A
65 H I T LS 108 (K1) . WAE S5 6 T 45 kE
165 BB S S EE 2 R [ < /R ER BR SR 24,
TE R RT & 20 0 5 & 192.56%, HZERIEF %
PEAKT(BI1-A) o P bR S Rz B Bl 7 I
(BT N, H A 65 By SR R i E UG 2w T
TRERER, RN 208 AR ERER 1245, HER B
(Kl1-B). E 4858 BRI, HeHio5 RSl i
PERE TR AR 2R T AR R R, (BAE RIS A
fn PR 22 AN S, HEEI6°5° 18.0°Brix, /R
B> N19.1°Brix (K1-C). {654 %8 )& W/ i Fh 1
ST S8 BRI BEANWT I N, Bl SR T PR E 2R

I, BRI R 65 RLm i ER S /T E M
TIRERER (E1-D).
2 ‘HEEHS ARIABHREEEHAEAMFSR
FIHHPLC-MS % € ARl K B I i 65
IR LG AR, 5 OREH AT SR
RO, TERACHHCE 5 148 AN #6401 B o
SR I B 2980 A [F) 2R (A6t FLrp 152
PSRRI e B R B GR2ATER). hAh, ke
165 FR I A W B 1 24 BSOS T S LB AT A
BRI 2, HER6S T AR AR EE R B A 1)
H AL 32-3-0-(6-0- LAY R 46 W 0 R
16372 25-3-0-(=-6-O-F L BEAL)- 578 &
NT YRR 65 S 0 A R
AL AR B ke 65 5 AR IR R A R
S 2 A8 A AT S T (B13) . HEI3-A
A LAUE H, 431 (principal components 1, PC1)
filRRE 7 S AR [1)42.63%, F 2 (PCMRE T &
A I25.91%, A IR ER R —#E, 7]
Lo s R IX 4 FF(E3-A). g B UE
H, XUREFF K L ER AT A 2 RE R 65 4
AR AEI (A2, A3, AS. A6, Al4, Al7,
A18. A22F11A23), H RS FERI6 5 4 4 SR B
(A6 SRR pg R TR R E R (B
3-B). AN ELRPEREA 1S3 (ot T, 65
R AR R -3-0- A G FE T (A4). L
BR-3-0- B & (A9 NI AL 32 R -3-(6-0-F&
G- AR (A2 SRS T ORER (B
3-B).
3 FTEI4EHEES EaFSESHHITK
FIFAS R & & WA R 65 S B R 21 (1) 44
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Fig.1 Physical and chemical characteristics during berry development periods of ‘Guipu No. 6’ and ‘Cabernet Sauvignon’ grapes
*R AN KM (L J5 14 J5) IS PIAS R [ 48 B7 22 5734 2 2 7K (P<0.05) .

o S R 5 R B DL e B S S AR
B3 3K (EI4), 58— AE RS 1) R TE AR
8, BRBUAGE G 148 w3 148 B8, dnde
H3-3-0-(6-0- L) - A M (15). AT
F-(I5R-6-0-F L IE)- XU 2 M7 (18) 3R % -3-
(6-O-F S b)- W # BT (14). H IR R -3-0-
A EEE(8) WAL 2-3,5-O- XA EI M (3)+
I AE 3 R -3-(6-O- 7 TLE)- ] A BEH (25). =
HTESR 2K -3-O- s B R (10)F R AR R -3-(x
R-6-0-75 5 1 )- XU B (23).

B RRAEFEYIAAEE 10 AR ER, 3
G 12F R R, KU & B B & = e B, W
TETH 2-3,5-0O-XH BT (2). HEAEHE %-3,5-0-%
HEFET(5) WAL #=-3-(kX-6-0-F G l)-
RUE E T (22) (EFR-3-0- LA EFET(4). 1
R -3-(-6-0-7 S )- 5/ ) M EF (19), HI &R
TR 22-3-0-(6-0- L 1)-FR A A FE 7 (16) . HI LA
ZR R -3-(RK-6-0-F 5Tt )- 54 6] B EF (28) . F &R

TEF K -3-(6-0-F GBE)- W & HEF(17). —FH 1L
B -3-0-(6-0- ZI)- 13 & BEE Q0) A1 — F 1538
F-3-(R-6-0-77 5 1E)- 8 A (27) -

B RRRIE RIS B, RUCH T %
AT, AFG: 65 R-3-0- B B METH (7). it
17 R-3-0- A EFETH(9). ERK-3-0-(6-0-2
T )- B A I HE R (11) AE T 22-3-(6-O-F T2 IE)- 4
B (24) LR F-3-O- XU A i (1) F1 — H e
BR-3-O-XVH HHEE(6). HHMLA W, 6T R
B HAS TR 28 0 A (0 5 B B R B B IR AR (b a3
FAEZE ST

Fe3 TR SRS T 4R 28 SRR A R
TEF AR BIRE RSB IE AT 5
BT, 851K, LIE 10/, FEmes R
R AT B BMAIRER TR SER, 25
HERT65 H R R B S BRI G Y, AE
KA o T AR ER, SRR 2 Rk B
EVEAKF . TRERER AT A AR I B R RE
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Fig.2 HPLC chromatograms of anthocyanin compounds in the berry skin of

‘Guipu No. 6’ (A) and ‘Cabernet Sauvignon’ (B) in maturation period
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Fig.3 PCA of anthocyanin compounds in the berry skin of ‘Guipu No. 6’ and

‘Cabernet Sauvignon’ during different development periods
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Fig.4 Cluster analysis of total anthocyanin concent and concent of each anthocyanin
in grape skin of ‘Guipu No. 6’ during different development periods
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Table 3 Total anthocyanin concent, total concentration and the ratio of different modified anthocyanins
in grape skin of ‘Guipu No. 6’ and ‘Cabernet Sauvignon’ during different development periods
- 16)E 8 165 108 1eE 124 1EJE 14
£
HEAeS  AREER HEHies TREER R[N TREER eSS TREER
XUBEE L9/ % 0.00+£0.00°  0.00£0.00"  45.94+0.94° 0.00+£0.00° 58.85+2.34° 0.00:£0.00° 51.19£2.25 0.00:£0.00°
R LU /% 0.00+£0.00°  100.00+£0.00°  54.06£0.94°  100.00+0.00° 41.1542.34*  100.00:£0.00° 48.8142.25°  100.00+0.00°
35-HURELE/%  0.00£0.00"  45.11+0.83°  48.84+1.85° 75.90+0.11°¢ 45.67+5.82° 83.02+0.18" 53.88+1.13¢ 80.58+0.47°
3R L% 0.00+£0.00°  54.89+0.83"  51.16+1.54° 24.10+0.11° 54.33+5.82° 16.94+0.18" 46.12+1.13° 19.424+0.47°
AREEACLLE)/% 0.00+£0.00"  45.11+0.83%  94.84+0.59° 52.28+0.86° 89.09+1.43" 49.20+0.24° 87.87+0.70° 48.17+0.20"
LA EL/% 0.00+£0.00°  54.89+0.83"  1.59+0.45" 15.33+0.36 2.94+0.20" 9.61£0.15¢ 3.03+0.31° 12.54+0.20°
FEEBHLEE/%  0.00£0.00"  0.00£0.000  3.56£0.03° 32.39+0.59° 7.97+1.23¢ 41.15+0.09" 9.09+0.39° 39.29+0.02"
AFHEALE%  0.00£0.00°  0.00£0.00°  40.61+1.31° 43.78+0.91° 35.3842.56° 40.59+0.20° 25.14+0.71¢ 42.35+0.14°
AL EL/% 0.00£0.00" 100.00£0.00°  59.39+1.31° 56.22+0.91° 64.6242.56° 59.41+0.20° 74.86+0.71° 57.65+0.14°
Mo /ug k! 0.00£0.00"  2.19+0.07° 457.08+89.85"  811.47+43.22" 1439.43+89.67° 791.56+6.84° 1547.91+30.19" 1 124.71£29.97°
SRR /g kg (FW)  0.00£0.00"  5.14+0.17° 400.89+78.80" 1368.35+72.88°  937.89+97.13° 1281.12+11.07° 1852.26+75.45" 1696.16£96.02°

A — AT et AN RN S P R IR RO 22 570k 2 35 1K1 (P<0.05)
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Fig.5 Relative expression levels of genes in the anthocyanin pathway in grape skin of

two cultivars during different development periods
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IR BAE S . HER 65 # &) R B 3,5 - R A
HRAECEF LB B AR T AR EE R . B,
65 MR ER R B R AE AT L BIBE A &
WIEHT AR, BAE @ eI, B Edios 4
BEAC A7y S AL LBl A AR T R R R . FEJR 10
Ji 2RI, BT 65 A R A A A 4 P
BE T OREER, HARRN 2 5718 B K
4 TRIXEBHERS HEH S REXER B
RILE
F3'HANF3'S'HEL AL B2 2K B 7 7] 2 5
AR 2% 0 SRR AR, IR 3 - FR 2 U AE
HAEHERIOMIS - IR OTFAERRR).

F KT (P<0.05)

52 mPCREE R B(HS), 1E/58~14JH, “HAi6S R
FHVVF3' S HIN R IE R E KT ARERR, M
WF3H R I ERE S TEE. HEHes Rkt
VW3 HINRIE K PAEAE G 12 A B B K ME . 1E)5
8. 10FN12J&, PN M R h VWDFRFE I &R H
REMEZE R, BG40, A6 S R VvDFR
KiLBBFEE T HFER . WLDOXIE LB K
B HALE PR A R R R T R B R
e LORI2J, k65 J - VwDFRIE A 7 i
EE T AREER . BREFH FTUFGT 4 /i kA
3-O-glucosyl transferase (3-GT). {t)58J#, ‘FEF6
SR G R WUFGTRIE & B ER T IREER, Mie
JE10. 12F014F B R SR P VWUFGTR L &
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T FEVEZE o AE 2 B RROTE b o6 2] BB AT A
A bR, B A 2 R AR AEC3AICS 7 (5-O-glucos-
yltransferase, 5-GT)JE At (4 25 XUFE £ (anthocyanidin
3,5-O-diglucoside). {&0H A G & i A B H
Ak S-#: # i (glutathione S-transferase, GST)#%1z 3|
T ) (Alfenito%1998) . 458 128114/, &
65 R IWSGTIHRIE R R E & T FER .
1EJ5 84, HA65 B GSTIH R IA 2 B K
TIREEER, MAEJE 10 128014 J& HAS &b 5L o
WGSTRIE BRI REWNZE R LG8, ‘HEHes’
R VWMYBAI R & B EZ KT RER, i
JE10. 12H114)5 VwMYBAI{E 465 i & ik /K
TR T AREER
15 %

A AFEIRN, SR &R A T
N8 2 AR R (LiangZ52008; #hEiE452014;
PNEESE2015), R — b R R Rl AL € BT o B A
94 5E (Pomar&$2005). LiangZ%(2008)k I 7110
ANASTR] it o (10 9] 260 SR S (0 A6 €8 4 A, 6 RROTE
Bl SEPF . BRSEZH . IR P, RIASTH
o 2] 46 (0 B AL AEE R K ZE 5o Jin%§(2009) far
T 104K B T35 [ 75 bbb X174 R T Ao R ] 25
MR AL A R, & RBR AL AT AR &
FEARE S A 2 AR K. FEARE R, A6
FE R R AR B B I B LB R
B LR A W R Q- A R R R R A
PEE, X5 H MM G ZHIER R PP
(malvidin 3-O-monoglucoside) & KV F 7 % o f
B —RAC B b 2SR A R0 AR 0 AR A
HH ] BN A7 7 A6 € 2R 00 SR L R OURE o [ P
(V. rotundifolia) &4 SFRAE L ZR [PSUEEF, 10 JG 5%
H (Huang%$2009). AW 7045 REH, fEHMO/E 2
SRMSCHA A7 65 8 6 R Rz R SURE A L A1>50%, 15t
HFSOURE 7 2 1% b 2 LA B 2R 8, SRR A
RGRRBL . FVEEE(2015) 77 b 38 [ B A5 4 %
R EATH R, 4502, Hp [ B A 40 4 SR B
et XU N E, B EREZNIEERR
T E . 65 i 2 S B T IR A8 (5 LUOSURE
NE, AR EZFET ZWRAEOT, KPS E
e R -3, 5-0- W B b, BILS &

B R B HAAR AT I, IXARER T 65 IR R
RHIE, X HAYE R Bl B w2

35 -FRERA AT AR R HREER
. HIERRULENNATAEY, 3- BB
EF AT R FREAEE R UAATRTE
YI(Matsuyama52014). &) F % e 21 28
(3',5"-FRHE AR AL (01 & f b = b 2 A R S i 58
SIS, TAETE 3G -FR R IR s 4l ) R %
B (He M Giusti 2010; Matsuyama%s
2014). AHFFLA, BB B RERE 65 & R R
TEH 7R BEm TR R AR E R, B,
L REEER AL, A 65 M A R At i
0, X5 RER65 A R A A A
o A RS A A IR 7 3032 B A
AR A EEBE AL, 16 (T 22 Tk 5L b AB 1 v] 8 0
FLAE R PR A 26 4R T B M 2 Z22010)
65 B LA AN S Ak A (T (1 EL
bt K B BRI =, SRR o LA ik B i KA,
53 23.03%F19.09%, {HIGZART [FI A AR 2R .
FERI 65 H R A i A AT SRR AR (AR A R
Tk A0 A& 1 ) SR 0 HF BlO0URE T, 2 il FH AR AE T
2-3,5-O-XUH B HEFH . AR R &K -3-0-F] 4 b
T AEHER-3,5-0- X BT 1633 -3-0-575
HPEE AN B R AE T R -3-0-FAH AT BT . R S
P B B BIR 2 0t A0 AR 2 PG ) F2 2L 1 b
SRR, RS B nfa s, WAL B R B
FEHEEE R, FEEREM - HER R (KimsE
2006). {EEEANKBHEL, 65 M % L
BN EF G 2 LS, Hf%aE T RE
RO, RSO B AR L BT B L
74.86%, XX T B (1) R e i B AR AR o JE Rk
AT RSP SR S I R Y R e 1 S0 A A R R
P Ak A6 €T 5 A (R P2 2 0 B0 1 62 1) LU 431 (Tar-
ara%:2008; L R2015), XX T J5 2k ARG f BT
FLUMAT ST AR 65 B B i ek AL i g,
migmABEReEtE L ARSE L.

X T 40 €0 R A R, 18 G B SR S B SR
BB, AR ERERNP RSO
(Burns%2002). & (0 F T 78 47 5 5 i 40 2185 A
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F| f% =1 (Boss & 1996; AR 552010), 7EAW 5L H,
R 65 I A RS B AR 10 T an i (o, B
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WAL L R AEE E =, R E WA
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KGR IR, RO H & R W3 HER A
KV T VwE3'S'H, HAEHREAN K E VvF3 HIN R I
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Analysis of anthocyanin composition characteristics and gene expression patterns

of ‘Guipu No. 6’ grape
CHENG Guo', ZHOU Si-Hong’, HUANG Yu', ZHANG Ying', GUAN Jing-Xi', YANG Ying', WEN Ren-De', ZHANG Jin"’
'Grape and Wine Reaserch Institute, Guangxi Academy of Agricultural Sciences /°Guangxi Crop Genetic Improvement and Bio-

technology Laboratory, Nanning 530007, China

Abstract: The grape skin colour varies mainly due to the composition and the content of anthocyanins. The
composition and content of anthocyanins were surveyed by HPLC-MS in berry skins of ‘Guipu No. 6’. Tran-
script levels of both structural and regulatory genes involved in anthocyanin synthesis were confirmed by re-
al-time PCR, and then were compared with Vitis vinifera ‘Cabernet Sauvignon’. The results indicate that 27 an-
thocyanins were detected in ‘Guipu No. 6’ berry skins, and the content of each anthocyanin changed with
development periods. Total anthocyanin content exhibited a continuous increase during the development period,
and the total content/concentration of anthocyanin in ‘Guipu No. 6’ berry skins were higher than those in ‘Cab-
ernet Sauvignon’ at harvest. That could be related to higher expression levels of V'vDFR and VvLDOX. The
composition of anthocyanin in ‘Guipu No. 6’ berry skins showed significant difference with that in ‘Cabernet
Sauvignon’. ‘Guipu No. 6’ berry skins contained more diglucoside anthocyanins, and peonidin 3,5-O-digluco-
side was the most abundant one. The proportions of different modified anthocyanins changed during develop-
ment period, and were controlled by the cultivar. In the berry skins of ‘Guipu No. 6°, the proportion of cyani-
din-type (3'-substituted) anthocyanins was higher than that in ‘Cabernet Sauvignon’. That could be related to
higher expression levels of VvF3'H. The methylated anthocyanins had higher proportions in ‘Guipu No. 6’ ber-
ry skins, but lower acylated anthocyanins were presented in the ‘Guipu No. 6’ skins when compared to ‘Caber-
net Sauvignon’.

Key words: ‘Guipu No. 6’; berry skin; anthocyanin; gene expression; HPLC-MS
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