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Abstract - Anthocyanin, polyphenol contents, and antioxidant activities of introduced small fruits and berries varieties
were investigated. The anthocyanin and polyphenol contents were different according to the varieties. The highest total
anthocyanin was 927.9~1,149.1 mg, 100 g'1 FW, and the highest total polyphenol content was 502.2 to 530.5 mg, 100 g'1 FW
in black chokeberry. A linear correlation (r*) was shown between DPPH free-radical scavenging activity and total
anthocyanin (’=0.7669**) and phenolic content (’=0.8956***). The content of quercetin, catechin and epicatechin was
higher among the all types of polyphenols in small fruits and berries varieties. The main anthocyanin of blueberry and
black currant was delphinidin-3-glucoside, and the major anthocyanin of saskatoon berry and black chokeberry was
cyanidin-3-galactoside.
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Table 1. Growth period of small fruit and berries in orchard of
Nation Institute of Horticultural & Herbal Science

Species Blooming day Harvest Start

Blueberry

Duke 24 April 5 June

Bluecrop 24 April 8 June

Elliott 25 April 6 July
Chokeberry

Viking 20 April 11 July

Nero 22 April 11 July

Mackenzie 20 April 11 July
Saskatoonberry

Northline 20 April 5 June

Smoky 18 April 5 June
Black currant

Titania 25 April 20 June

Fig. 1. Flowers and fruits of small fruit and berries in orchard of National Institute of Horticultural & Herbal Science. A, blueberry;
B, black chokeberry; C, saskatoonberry; D, black currant.
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Table 2. Fruit characteristics of small fruit and berries in orchard of Nation Institute of Horticultural & Herbal Science

Species Weight Length Diameter L/P SSC TA Firmness
(2) (mm) (mm) ratio (%) (%) (1 mme/N)
Blueberry
Duke 243 a 10.70 abc 17.56 a 0.61 e 12.03 ef 0.62 d 0.61 cd
Bluecrop 1.89 b 9.66 d 1571 ¢ 0.61 e 10.03 f 0.85 ¢ 0.56 d
Elliott 222 b 10.18 cd 16.80 b 0.61 e 11.07 £ 0.67 d 0.57 d
Chokeberry
Viking 111 d 10.46 bed 12.60 e 0.83 be 12.07 ef 151D 1.09 b
Nero 0.74 ¢ 9.16 ¢ 10.80 fg 085 b 13.10 d 1.64 b 132 a
Mackenzie 1.06 d 10.21 cd 1233 e 0.83 be 11.67 1.59 b 1.04 b
Saskatoonberry
Northline 1.42 ¢ 11.16 a 13.90 d 0.80 ¢ 16.73 b 0.58 d 0.47 de
Smoky 0.71 e 791 f 1134 0.70 d 20.77 a 0.36 e 0.71 ¢
Black currant
Titania 0.72 e 9.49 e 10.26 g 092 a 14.83 ¢ 401 a 0.45 de

*Values are mean separation within columns by Duncan’s multiple range test, p<0.05.
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Table 3. Total anthocyanin and polyphenols contents and DPPH radical scavenging of small fruit and berries in orchard of Nation
Institute of Horticultural & Herbal Science

Species Total antl_llocyanin Total pol;_flphenols DPPH :
(mg-100 g~ F.W.)* (mg-100 g& F.W.Y RC50” (mg-mL™)*

Blueberry

Duke 549.33 ¢ 33141 d 3.18 ¢

Bluecrop 336.83 de 256.51 e 231 d

Elliott 475.44 cd 34472 d 377 ¢
Chokeberry

Viking 927.94 b 502.22 ab 837 a

Nero 1,100.72 ab 508.76 ab 817 b

Mackenzie 1,149.06 a 530.49 a 827 ab
Saskatoonberry

Northline 483.78 cd 404.37 ¢ 387 ¢

Smoky 268.78 e 367.02 cd 3.19 ¢
Black currant

Titania 614.06 ¢ 473.86 b 713 b

"Milligrams of total anthocyanin contents per gram of fresh weight based on tannic acid as standard.

YMilligrams of total polyphenol contents per gram of fresh weight based on naringin as standard.

*Concentration of the material which is required to scavenge 50% of 0.15 mM DPPH radicals at 30 min. after starting
the reaction.

“Values are mean separation within columns by Duncan’s multiple range test, p<0.05.

Table 4. Correlation coefficients of DPPH antioxidant activity with total anthocyanin and polyphenol content of small fruits and
berries

Factor DPPH Total anthocyanin Total Phenols

DPPH - 0.7669** 0.8956%**
Total anthocyanin 0.7669** - 0.6984**
Total polyphenol 0.8956%** 0.6984** -

Bk k% Gionificant at p=0.01, or 0.001, respectively.
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Table 5. Polyphenol components of small fruit and berries in orchard of Nation Institute of Horticultural & Herbal Science

trans-cinnamic Procyanidin Procyanidin

Quercectin  Resveratrol Myricetin  Kaempferol Catechin Epicatechin

Species acid B1 B2
(mg-100 g’ F.W.)
Blueberry
Duke 8.70 bc” 0.00 b 097 ¢ 049 e 0.00 ¢ 525 ¢ 230 d 0.96 ¢ 0.52 be
Bluecrop 1212 b 0.00 b 092 ¢ 0.81 ab 0.00 ¢ 558 ¢ 1.79 d 0.74 cd 0.53 be
Elliott 16.63 a 0.00 b 133 b 093 a 0.79 b 8.77 ab 1.75 d 1.55b 0.66 bc
Chokeberry
Viking 8.94 be 0.00 b 0.46 d 0.56 ce 0.64 b 530 ¢ 470 ¢ 0.56 de 125 b
Nero 8.16 ¢ 0.00 b 0.44 d 0.55 cd 0.00 ¢ 0.61 e 623 b 0.39 ef 1.12 be
Mackenzie 621 ¢ 0.72 a 0.53 d 0.50 e 0.00 ¢ 1.38 ¢ 4.08 c 0.20 f 0.84 be
Saskatoonberry
Northline 17.90 a 0.00 b 047 d 0.72 be 098 a 9.52 a 10.64 a 227 a 480 a
Smoky 18.88 a 0.00 b 0.51d 0.67 bed 1.00 a 7.28 b 9.50 a 133 b 461 a
Black currant
Titania 254 d 0.00 b 262 a 0.72 be 0.00 ¢ 3.51d 477 ¢ 0.15 f 041 ¢

“Values are mean separation within columns by Duncan’s multiple range test, p<0.05.

Blueberry Saskatoonberry

0.94.4 20-03 o4
® Cyanidin-3-galactoside

# Delphinidin-3-glucoside
m Malvidin-3-glucoside

® Pelargonidin-3-glucoside
® Peonidin-3-glucoside

= Petunidin-3-glucoside

= Malvidin-3,5-diglucoside

Black currant Chokeberry

1.7 0.0 1.10.5 0.5

Fig. 2. Anthocyanin components rate (%) of small fruit and berries in orchard of Nation Institute of Horticultural & Herbal Science.

glucoside 2 AA| STEAJOP 2 52~71%S A}A|F o, ARA ZIH= cyanidin—3—galactoside®?} cyanidin—3—arabinoside,

7IEH 22} S 23 H|2]9] 8 SFEAOPI-2 cyanidin—8— cyanidin—3—xyloside, cyanidin—3—glucoside 5 47}4] 5%
galactoside® 75~80%% H5-51aL QIQUtHFig 2). B &3 9] otEAJod 0 7 JLAE] o] QITKSlimestad ef al, 2005)= &
H|2]9] £ otEAJold 8 thE AT A% cyanidin—3— 119} 2] cyanidin—3—galactoside, delphinidin—3—glucoside,

galactoside® X 1% H} QITH(Kim et al,, 2017a), SFEA|O} malvidin—3—glucoside, pelagonidin—3—glucoside, petunidin—
2= SRt EUAYE S 65, ARXIHEHE 55, &Y 3glucoside 552 & HEo] QUL
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