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Screening and Evaluation for High Anthocyanin Content and Antioxidant
Activity of Fruit Mulberry Germplasm Resources
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Abstract: Germplasms with high anthocyanin content and antioxidant activity in mulberry are important for
fruit mulberry breeding. 160 fruit mulberry germplasm resources were screened for evaluation of anthocyanin content
and antioxidant activity in this study. The results were summarized as follows,the ranges of anthocyanin content, to-
tal antioxidant capacity (TAC) ,1,1-Diphenyl-2-picrylhydrazyl radical( DPPH ) scavenging ability in 160 fruit mul-
berry accessions were 106. 5-1472. 0 mg/L,5.4-32. 3 mmol/mL, and 33. 7% -87. 8% , respectively, displaying sig-
nificant varieties differences. The differences among accessions with ploidies were not significant at 0. 05 levels. 160
fruit mulberry accessions could be clustered into 6 clusters which consisted of 13,11,56,44 ,10,and 26 accessions,
respectively. There were significantly positive correlations between the anthocyanin content and TAC, anthocyanin
contents and DPPH. The results showed that total anthocyanin in mulberry were the important antioxidat substances.
The accessions with high contents of anthocyanin and antioxidant activity would be expected to be used in further
quality breeding of fruit mulberry cultivars.

Key words ; mulberry ; anthocyanin ; antioxidation ; germplasm resources
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1.1.2 X5 =7k g =0y 8 ( TPTZ, tripyridyl-tria-
zine) , W [ Fluka 23 W] 51, 1- 7 9K 3k 35 B K ik ( DP-
PH, 1, 1-diphenyl-2-picrylhydrazyl ) , #) H Sigma 7%
5 H AR 14k [ 7 4 Hr

1.2 7k

1.2.1 FEmAMEE  7E AN R A% S 5 Fh ot 9 U
B M, SR 5 7 BV 100 H X2 20 A i 8 4 IS
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.22 REAHEBFESENE AT S
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FWOEHE, DF A BEAR L, M D97 11 449.2,6
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1.2.3 RETERENLEANE (TAC) LEHHE
e RE S I 5E R FRAP 37 4% 3 mL FRAP T.
YE# (10 mmol/L TPTZ 20 mmol/L = & 1k k.
0.3 mmol/L pH 3.6 {Y§ER4HZE wh i L 1:1:10 (1)

PR &) B 2 37 °C, i A 0.1 mL & 5 1
0.3 mLZEIBK,EE)FHE 4 min, T 593 nm T
WS W BE 5 L 0.1 ~ 1.0 mmol/L FeSO, 4 b5 #i
WA AR R 2, BB M3y oy =
0.7258x -0.0025(r=0.9998) , £ 5 i At A
fbfig 71 L2 BE IR FeSO, /5 2 T+ BT 3RoR , B4
mmol/mL,

1.2.4 2 DPPH ERBRZEME'" DPPH [k E
2 x10 *mol/L, B 0. 1 mL S H 7 B 100 1%, 78
e R (517 nm) &, f0FE S5 I 7 2% 6 (OD) ,
B— OGRS AT I E 3 Wk, O34 (E . W BRIt
BAX N AEBRE =[1- (A, -A)) /A, ] x100, X
A, 72 mL DPPH %W +2 mL JG/K 2, A, 282 mL
DPPH %W +2 mL FE W, A, 2 mL JC/K OB +
2 mL A

1.2.5 SEita M 160 Oy R &P o 5% I ) RALIE
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PH {5 BRfE J1 0 28 i, R DL R S ik gk 47 R 2K 40
Hr s DPPH 35 BR % [ TAC 5 G A6 0 & & 2 8] 19 AH 5
AT R AR OC R E0E . Bl Ab SR SPSS 11,5 %k
A ST B B OT HEAT S T o A B o

2 HREHWH

2.1 REMWREABEHEHSERNEUENER

160 {3 5 52 o7 5% 5 2 1] S5 HE A 4 84 % 5
H TAC 1 DPPH V& B B8 1 19 28 R A0 A8 S5 3 Hh0 34 4
KOF 1), RS BT 5505 19 46 6 % & TAC Al
DPPH 35 bR BE 1 7 A6 B S 1 Fopp ) 25 5 o iff — 204y
T 45 ol 5t 43 A 2R WY, SR S8 0 T e R SR b B AR B
HrR P L IE &5 A, £ 486.5 ~979.5 mg/L 2
[i] f b o o SRR BT 61. 3% (18] 1) s TAC 231
T I 534, 73 A 7E 8. 6 ~ 19. 4 mmol/mL i [l P R
FMERERZ, ST 81.3% (& 2) ;DP-
PH ¥ [ B8 77 2 B2 B0 245 1) B0 43 A3, 72. 5% 1) 2R
S T B R ) DPPH (5 BR g I AE 62.1% ~
82.8% Z Al (& 3) . 160 )y L 58 Fl jii 7% U S Atk rp 4E
A & B d = & DPPH i bR BB 7 5 % 1) o i 35 2 2R
FHEVR TP, Bt A AL fE 7 fe ok 0y b i 2 SR & B AR
L HAE A FRAGR TRIE IP1(FR2),
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Table 1 Variations of anthocyanin contents and antioxidant activities in 160 fruit mulberry accessions

%43 Component 25 1§ Range SEHIE + kR IEE Mean + SD A5 AR % ) CV
A 14F (mg/L) Anthocyanin 106.5 ~1472.0 687.9 £316.9 46. 1
WP AL fE /) (mmol/mL) TAC 5.4~32.3 15.2 £4.5 29.6
DPPH %% fE J1 (% ) DPPH scavenging ability 33.7 ~87.8 71.6 +10. 4 14.5

w2
(=4
T

201

No.of accessions

E1

[\
<

b No

RELBESENMERS®

Fig.1 Distribution of anthocyanin content in fruit

mulberry accessions
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Fig.2 Distribution of TAC in fruit mulberry accessions
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Fig.3 Distribution of DPPH scavenging ability in

fruit mulberry accessions
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Table 2 Part of fruit mulberry accessions and their anthocyanin contents, antioxidant activities,and DPPH scavenging ability

ity 1 4 et rE HBPURLRE DPPH 7§ R fE il o 24 R et sE ShiRiESs DPPHIEERRES
Name of (mg/L) (mmol/mlL) (% ) DPPH Name of (mg/L) (mmol/mlL) (% ) DPPH
cultivar Anthocyanin TAC scavenging ability cultivar Anthocyanin TAC scavenging ability
JP1 1472.0 30.2 87.8 PE M 4 1158. 8 22.8 81.4

1 1416. 0 32.3 84.4 7 34 1154.7 22.1 80. 6

ik 04 - 104 1387.7 29.8 82.9 5 M B S 1135.9 22.4 79.8

ik 04 - 120 1383. 6 28.3 82.4 98 - 12 1149.7 20.9 81.4

97 -103 1380.2 24.6 83.7 8 02 1126. 8 20.5 81.8

203 3 1338.2 23.9 81.5 5 2120 1089. 6 20.3 81.9
7403 1322.6 22.5 82.5 12 1056.9 19.7 80.6

Rk 04 - 132 1297. 6 22.3 82.4 il 11 1048.7 18.5 77.9

It -2-8 1316.7 20. 4 81.1 T 1027.9 19.2 79.8
KIH3 -2 1290.2 20.0 80.9 T 2 1026. 1 20.2 80. 8

Rk 04 -55 1226.5 19.8 80.5 M 2 1005. 6 19.8 80. 4

Aril 1 1201. 4 19.3 80.4 MK 10 1000. 3 16.9 78.17

£ 2R 1182.3 23.3 82.9

xR3 TEEEREMARFNEECESE.ERELEHNT DPPH ERENERLE
Table 3 Variations of anthocyanin contents, antioxidant activities, and scavenging rate of DPPH in mulberry from

different ploidy

DPPH i 3 (% )

il F (4 1F Anthocyanin Mt AL RE Ty TAC
51 Variety Scavenging rate of DPPH
Ploidy umber A2 iR SR AR5 R A 72 R RN A5 5 R A A2 i ¥H 5 R
Range Mean = SD (%) CV Range Mean + SD (%) CV Range Mean = SD (% )CV
B 113 106.5 ~1416.1 691.0 +328.5 48.3 5.4~32.3 15.5+4.9 32.3 33.7~84.4 71.0x11.0 15.2
IERALN 47 170.3 ~1472.0 673.0 +301. 6 45.0 7.2~24.6 14.5+3.4 24.2 45.5~87.8 72.2+10.1 14.0

x4 160 pREFHRAURELERRELELD L 407 y=0.0104x+7.6728
Table 4 Cluster analysis of 160 fruit mulberry accessions r=0.8025 .
301 -

and final cluster centers

BT LEE J1(mmol/mL) TAC

¥ fr

xpr I R 20
Cluster o Anthocyanin g JJ TAC . o

accessions scavenging ability 1ok
1 13 1.61 2.25 1.18
2 11 -1.63 -1.53 ~2. 14 0 , , \ ‘
3 s6 0. 69 0.39 0.71 0 500 1000 1500 2000
4 44 ~0.27 ~0.27 0.02 WHaFER (mg/l) Anthocyanin content
5 10 -0.87 0.24 -1.53 B4 REXBESESENEXENZENXER
6 26 -0.80 -0.98 -0.64

Fig.4 The correlation between anthocyanin

contents and TAC in fruit mulberry

RS BEREPOZHEEES

- y=0.0259x+52.207
Table 5 Distances between foci of cluster %100 Y x
SETE Cluster 1 2 3 2 5 g\éé 8oF
2 5.99 ﬁ%” 6oL
3 2.13 4.15 g2
&N O
4 3.35 2.85 1.35 #r % 40
5 4.19 2.02 2.74 1.74 z 2
e = 20r
6 4.42 1.80 2.43 1.11 1.52 Qg
A 0 . \ \ )
0 500 1000 1500 2000
S A Bk o - .
5 H TAC .DPPH 3 FR 68 11 2 [H] £ 7% 1 35 (%) 1E AH 5%, 4645 i (mg/L)Anthocyanin content
AY A S ~ B N7 =%, e = . . .

AT R R B RV E S BT & (AR (B 25 Fig.5 The correlation between anthocyanin contents and
Jﬁﬁ;’é , %@ﬁ%%ﬁ%iﬁ?ﬁ%{h’f/ﬁﬁﬁ E‘]%Jﬁ%ﬁ'ﬁﬂ ° DPPH scavenging ability in fruit mulberry
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160 {3 55 52 Bl o ¢ I S AR P ) 4 (1 & i Rt A Ak
REIEM WP R W], R B R R M PGS
it 5 H TAC & DPPH ¥ B fig /7 ) 722 i A48 53 3 50
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Z o AR (20 =28) Qe R K H 92 2 F BOE
A VR S 2 R R
Xb 113 iy ZAEPRFN 47 53 DU A% A SR 58 Ao 5 95 U 22 1]
FMhAE @A & & L TAC F1 DPPH 35 BR BE J1 1Y
ZESEEAT T LA, SRR W] 113 4 A% RN 47 430
AR Z 814 @ FF & it ) TAC Rl DPPH i B fig
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FERHAL R S A ST R 160 (73] AR S IR 5
Ji B S R AR 5 5 B 5 TAC & DPPH 5 BRfiE
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