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Genetic Diversity of Anthocyanin in Peach Fruit and the Evaluating
Criterion of Red-flesh Peach
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Abstract ; Sixty-eight peach cultivars were measured for their anthocyanin content by Vis-UV Spectrophomery
and High performance liquid chomatography for comparing the consistency of the two methods and analysis for culti-
var genetic diversity,and then suggested a criterion for red-flesh peach classification. The results showed that antho-
cyanin content in white-flesh peach was very similar by the two methods,we could choose one of them, while only
HPLC was suitable for yellow-flesh peach. The major anthocyanin in peach fruit was cyanidin 3-glucoside that was
existed in 48 cultivars,while cyanidin 3-rutinoside was identified in some cultivars,such as Wuheijitoutao , Daguohe-
itao. Grade index and reference cultivars were given by statistical anthocyanin data for red peach description. These
grade indexes were recorded on 1-5 scale which classified 20 mg/100 g as critical points. From this study,we in-
dentified five true red-flesh peach,other cultivars with visual red-flesh and sweet flavor did not conform to the crite-
rion, we would do further study to solve this problem.
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Table 1 List of the tested cultivars and their anthocyanin and titratable acid content

A B

Name of cultivar

RAZIO

Fresh colour

i (mg/100 g)

uv

(Cyias) HPLC il45-1¢

SR A (%
1 A (mg/100 ) A E R (% )

Titratable acid content

Anthocyanin content by UV Anthocyanin content by HPLC

829 i
[14£ Baihua =
Jt3T 40-10 Beijing 40-10 S|
KRB Daguoheitao o0
KL Dahongpao a0
KB Daxuetao H
KA Bk Dazhaohuangtao #
KBEMRHA Dazhenbaochiyue M
WAL Diaozhibai =
JE3KZT B 6 5 Feichenghongli 6% M
% 2 5 Ganxuan 27 Ci}
#I4 Gegu H
St X 4EHE Guangyibaihuatao &
1 XL Hakuho &
A48 Heibudai o1
213K Hongchuizhi 2
218k Hongtao H
£IM8 W Hongyazui H
# Bk Huanglatao B
# A 6 5 Huangrou 6* B
16 £ #% Huayulu =]
ISMELT A Jiazuihongrou Pan
FIRIEBE Jiagingpantao &
Pk 8903 Jilin 8903 =]
42 A Jinfeng #

33.

52 27.97 0.22
86 0.60 0.29
44 2.00 0.74
57 2.84 1.3
54 4.27 0.26
18 0 0.23
35 0 0.20
18 0.71 0.27
83 0.22 0.33
88 0 0.41
25 0 0.37
4 0 0.41
03 7.92 0.26
14 0 0.21
08 23.04 —
26 0 —
.28 7.73 1.23
82 1.37 0.5
8 0.40 —
04 3.76 0.51
04 0 —
43 6.20 —
78 0 0.25
12 0.63 —
16 0 0.16
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Fz1(%)
UV 5L HPLC 54E N
SRR R o e AT AR (% )
o T (mg/100 g) B F i (mg/100 g) _ _
Name of cultivar Fresh colour Titratable acid content

Anthocyanin content by UV~ Anthocyanin content by HPLC

B E Jingyu H 0.56 0 0.28
3011 Bk JTinmenmaotao i 27.51 14.16 0.34
XS Jizuibai H 1.9 1.01 0.37
A% 2% 4% Legrand H 2.31 0 1.06
3Bk Linchengtao H 1.55 0.51 0.56
J¥ 124 Long 124 L} 2.73 1.03 0.37
¥, 246 Long 246 # 1.54 0.36 0.45
Fifi k7K 2 Lulinshuimi H 1.19 0.68 0.35
5 7% Mangxialu H 1.89 1.54 0.63
HFLLL Meiguihong H 0.41 0.19 —
R LIk Nanshantiantao i 2.01 0.13 —
DLHEHBE Okitsu H 0.12 0 0.77
KA Okubo H 0.76 0 0.25
AT Pingbeizi & 3.44 1.4 0.6
FFWELT P Qizuihongrou Fan 14.45 12.74 0.26
HEB T4 Qingmaozibaihua E| 9.87 5.71 0.41
AIEHE Roupantao H 3.84 0 0.35
144 A 2 Shandongsiyueban &l 4.06 9.1 0.75
/K% Shanghaishuimi =i 3.78 2.63 0.41
RN BSA% /K Shenzhouliheshuimi & 1.87 0 0.27
3L Mk Shitoutao H 1.67 0.2 0.26
7#H Shoubai 5 1.07 0 0.97
FZE Spring snow =] 2.45 2.06 0.45
ik Suantao H 4.76 0 1.24
FBM 07-4-33  Zhengzhou 07-4-33 a0 34.66 27.8 —
KK % Tianjinshuimi Fan 43.52 30.79 1.12
HEiH 1 % Tugou 1* # 1.22 0.17 —
J7 M EHk Wanzhousuantao a0 56.35 72.99 0.86
TARET A Weijianhongrou 2l 13.22 12.27 0.15
15 35 Bk Wuheijiroutao an 4.53 1.17 0.63
I 2 5 Wuhan 2* H 21.09 5.37 0.47
Ak Xiayetao H 0.17 0 0.3
PE# 2 5 Xijiao 2% # 1.35 0.15 —
#MELT Yanhong 1.86 0.79 0.25
T Yinggetao E| 0.32 0.07 —
JEWE Yingzui S| 1.22 0.36 0.54
%14 Yubai =i 0.73 0 0.49
% H Yuanchunbai H 6.76 5 0.86
HL Bk Zaochuntao & 12.89 8.67 —
FLEWEH Zaoshuhuanggan H 3.47 1.03 0.47
K1 5 5 Zhangbai 5* H 5.02 2.56 0.41
R TERL Zhufenchuizhi 5 2.38 0 —
Ak Ziroutao HE 2.67 1.52 —

1 R 2 I8 e S 1 R A A RS RO ) 1107 2. Wi S R 5t LA SRR I T 43 3 3 ;3. < — IR B R KU
1. Fresh colour was referred to Descriptors and data standard for peach ( Prunus persica L. ) (') 2. the percentage of malic acid indicated titrable acidity,

3. “—"indicated missing values.
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FEAE ST FH A (8 R S 0 1 2 (0 K 43
W RIS A R, A A G AR
A TR 374 DLE, FEE0H SRR N A A 2
FURER ) | SRR 5 Bk, 23 500 170 OBk 795 A0 SR PR T
B AR, -80 CHRAF,
1.2.1 [kBBENEEEESE SN FRIUE
BHRM1.0 g, A 10 mL 1% Eh 12 H BEE K ,60 °C
KB h,BHGET 4 CEOLREERA LA, U
1% FhW W W 25 1, ISR 288 BlueStar 41
LU BILL 530 nm 600 nm WU K
M E WO . 2 Pirie 25177 Rk W 2B (3
BT AEOAT SR mg BEAR R K305
WEH /100 g fifFEFRIR
1.2.2 HPLC ME#BHESE SHHEESN
D5 FREUETES S SR 1.0 g, IMA 5 mL 1. 6%
PR F A TRLE 4 °C NI R, BB 5 P AR FE 15 min,
H0.22 wm JERR I IE G waters Y8R (035 00 22 16 (6
S, A% A vE B Wonda Sil C18 # (250 mm x
4.6 mm) ,JishH A:1.6% FRR/KEW ;B 1. 6% F
TR VA U, B FEE VR M 0 ~ 5 min,85% A +15% B;
5 ~10 min,80% A +20% B;10 ~ 30 min,72% A +
28% B30 ~36 min,40% A +60% B ;48 min,100% B,
KM% 4 510 nm, Fii#E A 1 mL /min, #:E K 40 °C
FHR | HH sy Ay e 46, 7K o 0. 22 m 3 U8 1) 8 46
K AR 1) E i FHAMR T S5 R U mg &=
K E 3BT /100 g BEREEIR
1.2.3 NaOH RBHPMBEEENEAN B ER S
B REWHE G RARES 1.0 g, 1230 mL KBEA
50 mL 258, B 75 ~ 80 C /K Fm#4 30 min,
B8 Sh B, SO A, K Z 2088 #2501 58, AR
et U R B, RS VR W L 30 mL RV, A R TR FS
T3 ~5 0, A A AL AR TV VRO 2, 2 I
214430 s AR (A 205 10 N RTIHAE AR, ik
1 AT A TR i A SR 2R R S SR MR 1Y 1 4
HER,
1.3 HEHH

S EXCEL 2003 #1 DPS 7. 05 48314544, %l
AR PRI T AR I GE T AT

2 FHRE5HMH

ttBEESRURHEREEFEXMEITER
P12 R OB (TR A AL (O B0 5 1
AT AT X T], 5250 B AT (e 22 5 (HE AL,

2.1

27 85% H) A E A A 7E 0 ~ 10 mg/100 g, R
AL @ A AT RO RGeS R L 1,
1R AR S EEAE O ~ 4 mg/100 g X Ja] P 11
SRIECE AR B 25 5 e R LR R B 25
S F TR R B RS B 210 2 10 1 P M R, K
B3 T FAL o ) 2 SR T T T 2 DAY R
OIWFLS LY WM 3 B 2 AR 2 1, S B0
A RIS A0 X [ R A AR . 4T B A A R
B EROWTELE 5K 1A 5 P R 43 553 T DPS
B 2 7 W A O HE AT A G AT, 4

FEH LE 0. 01 B 3K 1,2 Fr k5 11 1A
FRAE (T A R ADE AN 0. 94 185 T35 P il Pl
0.64,

LN Bouv
15 OHPLC

Numbers of cultivar

NN TN ST s D~ ST
0~2 24 4~6 6~-8 8~1010~2020~3030~40 >40

(mg/100g)Anthocyanin
E1 #EeEEESHHIT
Fig.1 Frequency distribution of anthocyanin content

2.2 RABHEELASHYEDN
2.2.1 RAEBERESH EL ARG R
1), F P i AR A AR 6 & R A AR 0. 14 ~
56.35 mg/100 g, J7 M R BE % = B, RS i A
AL S B2 0. 12 ~4.04 mg/
100 g, T m BN E R 6 5, & E R AR 24
Bk

B 1 0. 0003 mg/mL.0.0007 mg/mL .0.001 mg/
mL 0. 0035 mg/mL 0. 008 mg/mL.0.04 mg/mL 6 4~
WIEHR 423 R 3- M AP AR IR W . TEbRVETS
VR P52 A VAR B BBl P, A 6 1 5 o S5 A e 1 I T
Z AT B A R Ltk M H ) . Y =
784.03 +25446725. 16X (R* =0.9997) , @i
B(R D, BRMMRRALEET 2H R 0 ~
72.99 mg/100 g, 7 & fe w12 T MRk 5 15 4y b4 4
KK AR & &, A AR 27. 78% 5 % = AE
0~1.99 mg/100 g Wy anAP (i 31.48% ; & & TE 2 ~
19.99 mg/10 Og MY &b A (5 31. 48% ; & = & T
20 mg/100 g (45 9.26% , &R &FPR AL At &
N0 ~3.76 mg/100 g, &R E I EH AN 6
T 6 AR AR AT & 42, 86%
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FHAE 0 ~0.99 mg/100 g 5 28.57% , & & T
1 mg/100 g Ay mFIELY 28.57%

2.2.2 RAEBEMELTE HPLC EMahik
B, MR AR O A R A4 -3 AR 1 R 434 -
3-ETMEE . EE AT R BRI K 4L A3 A
48 (MBI H & R A48 3- A . R4
B3-S AT I A A AR AS T3z A R Rk
L XS PARE 2 3 AR RGNt | 2 7E A K 42 -
3- A AR I 5 S 235 3- S M, R
B E A R A AG3- A RO S R, AN TR RE

2.2.3 kBESAHERSIENLER
ERBRA G BERAL 1K 60% | K AT L
SERRBRIE 4 S EFRHER RN T BRI, A
A 2R SRR S ' A i 7R 0. 149% ~
1.303% , 28 GB/T 12293-1990 #4171l jif & MR &
HEVEO, A R 2 S R <0.30% 1, 4
34.50% ; e fRry Az, i 25.50% 5 SR T
0.60% ~0.75% 1) 5 B B /b & & b 8 A
KAV AP BRI Y 15% 247, XHAE T & &
5 B AT AR O 3 AT, 3 WA DG M R A

PR S

I E LA 2, B K- ) W SR PR L € 1) R0k 5 T i
. P B2 I R
Ml 7 o g 2.3 RALGHSBNAREHRRSBEMEY
2 S il 4 =) S N/ASYALS 3
8 vou | = E AR HPLC DURHE G O R R AR R VRV
s 0 chch . . X
g e QAN S AEGOFA ISR R (£ 2, 3), DL
oooz | § 0.002 20 mg/100 g FAE (0 & 1 g 20 IR S 1 s 3
S BRI B 5 0y i AR AE 8 S R T I
0000 =500 3300 0000’3000 o R TR 2T IR B U 425 1 s AIHE AR U R
Timefmin "~ Timemin Mkl K HK# 82-9 N 074-33 BALE,
F2 MRARBEIESRIERRSRMT
0.010 F Q Table 2  Scale index and reference cultivars of white-
“% 0.008 | %_ % 0,020 % flesh peaches
3 ¥
§ 0.006 | 2 £ 0015 g A EEFTE(ng/100) M S
< 0.004 , :g -:E Scale Anthocyanin content Evaluation Reference cultivars
[ 0.010
0.002 |- 1 0 G B
L AMAUAIAML 0.005
0.000 | ‘ ‘ 2 0~1.99 (eAn X
30.00 33.00 30.00 33.00 3 2-19.99 LN S S FERk
Time/min Time/min ‘ )
4 20 ~29.99 AN A4S
& 2 *mﬁ*ﬂﬁﬁ':ﬁ"] HPLC E“’Jﬁljég 5 =30 Fisran Fertok
Fig.2 HPLC chromatograms of standard and samples
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=] A TS P AE b A Far
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3 SHERWER
Fig.3 The picture of reference cultivars
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3.1 EBFNELERERE SE 68 Bk A AL B LA 2 Fh Oy A I 4

A8 RSN A6 (5 & 8 A 5 0k B2 L@k
R OB @, 2 #4235 344

R —FtE AR R, 2 FhOTIRIE H A A R A AR
SR ZR B TN A B P ol D B A e e el
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W B S PR € 24 30T AL 1 €2 T 1A B Bt Redhaven
RS MR KRB R, RAFEEE ) FE
LENIMIR SR R R ATRAE MRS
BT & 2 O OCOC AR, H M A T 2R 52 i s
Jo L E A RN G R T S A R MR,
Z5GATR] R 2 T 7 20 R 25 2R Y AH OC R B —
ACHED  SEE B D R R U G AR HUIR Y 32 2
PR, AR, W06 4 R /9 I % , HPLC 2 Ui o )&
HHf

HPLC Ze5l R iR & R 0y ok 40 85 LU | B
frE s, IR AW n 2w/ e i 45 R
. PLEEASREXT A 5T X G 04 B 4 43 1, T
JERHEAALE T H I E , Z RN SR T Mk
IR 2 B A BRAE L B HERR PR . R, Bk AR £
5 LUK 258 3 - MR R I AR SR AT
B — 7 B I 1 A R T E B P RRAE 8
Tt IS B R P TROAR 35k
3.2 HERAEBESEMMENSH

[F] — RPN ] it Rh )AL (1 & AP TE 22 e, A
Wb AR AEaE S8 0. 11 ~
56.35 mg/100 g, T M MR Bk & & e i, B 2 & T
Bolvar'™ B A4 4 i % 5 {8 (37 mg/100 g) , 1M LA
T Vizzotto 25" B4R} b 14 f5¢ 155 (. (266 mg/100 g)
B S — M YR B A ™ W, TE P R X
BRADE IR A& IR I I 00 R A, IAh B 2%
F AR R ARATE | 23 B A BE DT 125 | SRS A
S U R AR 6 2 i 2 S R 0 B

AT TE R AR S P 4B T Tl 2R R 45 -3-
R AT R G453 F/ AT, A-Francisco
SRR A R MR R A RO R A
B3 AT AR R 42 3w . AR
B ORCR TR L5 RS ARk 2 Al o ] A AGE I 1 2
PR 102 ik, 9 B HE DR, BRAN [v) o Ao ) SR PR A 65
TR WA E R,
3.3 JRMFIERERNA

AE AT 5 f ot vh 22 BE DR o p) o Mtk 2 ik
PRI RIS O 1 R [R5 , 7KAE b i 7Bz x4
O Y 508 T B S GO AN A e, B0 X &
AE BT Y (0 R BT 05 DR VP AN RN S e AP M H
EEN [RIRR B4 ) A0, B 7 b 3 2 R P o
SR EPE EANASE) ARS8 s rt E AT E )
LLRBRAP A A B B R T8, E AT R

TR K R K8 G A 21 AR ) 5 IR e, B/ B b
FEbR . A0 W A A A B, R
LT ARG I bR, 45 AR R bR RS B
PG AR AEILAS BB 5 Or2r Bk SRl 5 M ERBE L K
HUKE 829 FBM 07-4-33 BB A 4% 5 5 E ) hr 4% 5
W4, B S R Pk R SRR AT M R
AN AR ENANARG S FAN I oS T A= Ve EAN L o
ARG E G R E R, WE S BRI K
SRBRA IR R BRI, K R IR A, i
BRMLL AR BRSO b, 5 5 e Fp B A
LT AR SE AN R, X T AR 1 A T & i
TRAJEIR . KETHL RMELT IR SFMELT A TR AT A
SRR B 2L H A 0 5 R AT R i A A
%, WIRIRE RO LA o REE RN R R
TR 22— 5 TR pH (H, B8 A Y
8 5 HARENE, U1 — 7 AR AT A B R R &
PR $2 fE — > Gl B9 pH 25, AE PR A
pH =2.3 (1) H i R i i T kit f 2 4t i rp e £
HI RS (0 3R 4 A AR S Bk, A5 I 7E
WORE SRS i R AR 1 R AE R, S0 1K,
HETTHEWTSZ PR B B IR T 052 M, X R 2T A Bk 1
FIEATFE AW FEHE AR X — ) B T 22—

553 it o DR AS Ti) 0 2 o o 7 2 1) 3 1P IR
A Z RSP BARBUE TR b, A Bk e AT 3
WA FB A i B AR, Wil A S IR
P SOANBEUEIA fr T 2045 i o 22 5% BRI, —A>
B2 S AR Y 202 BE A S B A O LR
B
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