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Abstract

The nutritional compositions and antioxidative activities of the Kimcheon lowbush and Pyungtaek highbush blueberries
cultivated in South Korea were investigated. The approximate compositions, pH, and soluble-solid and mineral
contents of P, Ca, Mg, Na, and Zn were determined. Both blueberry cultivars had mainly fructose and glucose
as free sugars while disaccharides such as sucrose, maltose, and lactose were not detected in both. Oleic, linoleic,
and linolenic fatty acids were the major fatty acids in both types of blueberries. The total of 16 free amino acids,
including seven essential and nine non-essential amino acids, were higher in the Pyungtaek highbush blueberry.
Among the amino acids, arginine was especially much higher in the Pyungtaek highbush blueberry. The anthocyanin,
resveratrol, and polyphenol compounds, which are the important biologically active compounds in blueberries, were
found. The anthocyanin contents of the Kimcheon lowbush and Pyungtaek highbush blueberries were 22.0 and
18.1 mg/100 g, respectively; the resveratrol contents by HPLC, 0.12 and 0.11 mg/100 g; and the total polyphenol
contents, 141.3 and 138.4 mg/100 g. The electron-donating ability determined based on the DPPH radical scavenging
activity was increased in a concentration-dependent manner, and it was higher than that of the Pyungtaek highbush
blueberries, which implies that it is highly comrelated with the higher amounts of total polyphenol, anthocyanin,
and resveratrol in it. In conclusion, the two varieties of Korean blueberries can be suggested as potential sources
of high-value-added functional foods.
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Table 1. Regional characteristics of lowbush and highbush
blueberry cultivars in Korea

Environmental Factors*

. Plant
Cultivars CWVaed pion Annual Annual
(m)  Soil pH temperature  precipitation
(©) (mm)
Lowbush  Kimcheon 04~05 45~50 148 1,300
Highbush Pyungtack 12~15 50~55 123 1,200

*The data obtained from National Academy of Agricultural Science, RDA
(http:/fsoil.rda.go.kr/soil/index.jsp)

= A 2 32 micro-Kjeldahl™ 2
gl Tkl 215541 7](Kjeltec protein analyzer, Tecator
Co., Hoeganaes, Sweden) 2, A% g2F-& SoxhletH S ©|
Loto] EASIATE Aol e EATHHOE B4
39, & B g2 ApHoz ALt

rlo

pH % soluble solid contents

pHE AR 5 g2 A&t S/HTE 718t 50 mL=
3], #As}et & o 22| (Whatman No. 2)= o 23k of i3
pH meter(691 pH Meter, Metrohm, Herisau, Swiss) = =7 5}
St} Soluble solid &2 ZA T =AI(N-1E, Atago, Tokyo,
Japan) S o] 83l] =731 tH19).

Mineral contents

raule ARFel 8 5% 24 gFe AEA
Z2| 1CP-AESH ol ol 713}e] 24 aTh). 5, A= <
3 g2 FiFol © =yl Fgs] FHal D7) Sl dH]
B} 5 550C B)skzel A WAl e suslo] @ v
3T Ao m Wzhgk & dolsle A Al &
T 1082 A =5 dojrmg] dejA] BEF o vk F2
AMALZFF=L1, i) 3 mLE Y3 Aol 71 s
o ALk s AuAFTh o] F 550T H7]3]st=0

AhSF=1:1, v/v) 10 mLE H 33 7fete] A=
SHA AR E SFRTE °]85t] 50

Longjumeau, France)E A}-8-3}%1.2.™ RF power 1,000 W,
nebulizer gas flow 0.7 ~0.8 Ljmin, plasma gas flow 12 L/min,
sheath gas flow 0.2 L/min & pump speed 20 rates/min2]
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Free sugar contents

E7ulg] Alsd FhE F232 50% cthanol = =39+
Ty n&AA|AZrtETa 9 E o] &ste] A5
(19). A EZS mixer® $H3] FAAA 5~10 g 250
mL flaskel] #|3}3L 50% ethanol 50 mLE 7}skd 65C &
ZelA 1AIRE B9 SRE7 FESITE FEEE 045
um syringe filter2 ] 2] 831 HPLC-RI(Jasco RI-2031 plus,
JASCO International Co., Ltd., Tokyo, Japan) 2 +213}1t}.
F-292 carbohydrate column(4.6 mmx250 mm, 5 pm particle
size, Waters Co., Milford, MA, USA)S A}-&3le] AR S
10 pL 38}l ©] 5/ S 2 acetonitrile:water(74:26, v/v)2]
538948 jsocratic mode®| A 1.0 mLymin®] £E 2 &g
WA 38CollA A5 frelde S v 2o
s o=

Free sugar=(Rx/Rs)*(Cs/Wx)*xD
Rx : Peak height of sample(area)
Rs : Peak height of standard(area)
Cs : Concentration of standard(g/100g)
Wx : Sample weight(g)
D : Dilution factor

Free fatty acid composition

EFHE] A5 A A 2442 Folch 5(21)<] Wl
9st] A AE F& 2 A3 T 14% BFs-methanol &
methyl ester8}5}0] Gas Chromatography (HP-6890GC FID,
Agilent Technologies, Santa Clara, CA, USA)Z 23}
GC £4JA] HP-FFAP column(30 mx0.32 ym ID, 0.52 mm
film thickness, Agilent Technologies)S A}-8-5}%1 11, injector
2307, detector 50°C, column oven 100C(2 min)~4 Cfmin~
230°C(20 min) % carrier gas9! He2 1.5 ml/min, split ratio
10:19] 2707 3 FHA B3 E7|FID)E &
A8+ th22).

Free amino acid composition

wMAS o e shRestel s felot
2FZ ion exchangeE &3l £2| 3kl ninhydrin post column
FEAE A7 T TAR]A visible detector® A1 3=
AL E o] §3fo] ol icat 2Y S BASRATHI). Z, A
2 #slo] ampuleo] ¥& ¥ 6 N HCI
15 mLE 7Hd v 383t ARSigin darkag 3035t
2| gste] Hggh & Aavbavt A9 AElA 105T
heating blockell ZZA171 £ 24A13F FRt 7hrita) stttk
a7 B¢ AR E Aol A] whgskar 50 mL -8 flaskel]
NEgAE BE §7] Be F ER5R 4830 14 F8

32 A214 A6Z (2014)

AlZAT £9& o] x| (Whatman No. 5)% ] #3}o] test
tubecl] 10 mL F = AL B2 T 2 mLE FH3|A 25 mL
& flaskell 32} SHTE &3t 221 FlsISith ol &
0.45 ym PTEFE filter(Millipore Co., Billerica, MA, USA)%
oAet F AP LN O R Stof ofn] i ibalEA] 7] Hitachi
AAA 1.-8900, Hitachi High-Technologies Co., Tokyo, Japan)

AT ofn 4t EFEEZ 2 amino acid standard
H(Pierce Co., Rockford, IL, US.A)E AF&35t5 o, Bz
Z1-& ion exchange column(4.6x60 mm, packed with Hitachi
custom ion exchange resin), column flow 1.0 mL/min,
injection volume 20 jL, wavelength 570 nm % 440 nm (for
proline) 2 #443}% t}.

Total anthocyanin contents

EF1 2] 9] total anthocyanin & 412 Lee 5(24)2]
S WEsle] =48t on, AR 1 g9l 0.1% HCIO|
¥3E methanol S 10 mLA% 7}8te] K150 rpm, 2 hr,
257) & YAIE2)(3,000 rpm, 20 min)3t 522 anthocyanin
A AREE ARSI 9] 5% 1 mLdl 0.025 M

potassium chloride buffer(pH 1.0) 1 mLE T3d] UV-
spectrophotometer(Shimadzu UV 1700, Shimadzu Co.,
Kyoto, Japan) 2 510 nm<} 700 nmo| A EF =S =43
<, cyanidin-3-glucoside®] &5&37(e=26,900)E ©|-&-3st
o o}l 2lo| 9J3) total anthocyanin FHEFS AT

Total anthocyanin=[(AXMWx 10*xdilution factor)] / €
A= (14520—14700) pH 10 - (14520-14700) pH 45

& = molar extinction coeflicient for cyaniding-3-glucosiae(26,900)
MW = molecular weight of cyanidin-3-glucoside(449.2 g/mol)

trans-Resveratrol

EFW 29 mransresveratrol - Adrian 5(25)9] W
HE FHst] A9t AR ZF 1 goll 80% methanol
5 mLE 7}ale] Lo A] 24417 &3 F 045 pm syringe
filter 2 ©]2}5}o] HPLC(Varian 920-LC, Agilent Technologies)
2 B39 Column XTerra™ RP18(4.6x250 mm, 5
um particle size, Waters)< AF&-3}91 2™, column &%=+
25CE FAA ) o] B2 acetonitrile/waterS 81 2
3l gradient 27 kel A 0.6 mLymin®] FrEEER 50587t
ZAFA AT ol Al FYEE 20 Lo, gvie
gradient 2718 82714 4:69] acetonitrile/water, 35%7}4]
1:9, 18] 31 S0E7HA] TA] 4:60. 2 Z 353 21, 308 nm
AA =43tF T} trans-Resveratrol 3% EAe {TF
trans-resveratrol(Sigma, St Louis, MO, USA)¥} A] 52|
B A AF vlste] gRlstda, EFEe A7
21 peak®] WA S vt AFEstAiTh
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Total polyphenol contents

S5 2] <] total polyphenol contentsi= Song 5(22)2] W
ol ek 233k %, BFuel 459 | mLel 2 N
Folin-Denis reagent 1 mLE 7}3ste] Z1®sta % 8s] 3%
F 10% Na,CO; &4 5 mLE 7}gh tha Ao A 1A]3E
S WREAIFATE WS A R 760 nmoll A &3
T2 239 gallic acid2 2HJ3F a4 0 2 2E
total polyphenol 3}3t&9] &S Tttt

Electrol Donating Ability(EDA)

EFugle]  HApFo]2t-E-(electron  donating  ability,
EDA)-& DPPH(q,a-diphenyl-picrylhydrazyl)2] 2}t]Z2A
2R 7 A5 e S ste] YERITE Ethanol
1 mL, EF4|2] A& 10 pL, 100 mM sodium acetate
buffer(pH 5.5) 990 uLE 53 A|g &<l 0.5 mM DPPH
£ 05 mLE $o] myteta, GalofA] 53 S i
gt & ZHE radical®] F%5 UV spectrophotometer& ©] -8

stod 517 nmel A S 8ka tha o] ARSI Th23).

EDA(%)=(1-As/Ac)><100
As : Absorbance of blueberry sample
Ac : Absorbance of control

EAx 2

Agol|A] Ao Aol BAH 9492 SPSS(21.0,
SPSS Inc., Chicago, IL, USA) program- ©]-&-3}o] A3
FH+RFAAR FAS L, 2 2 3709 AIRE A
sto] AE-E 33] wHRA| YT

a2

Ul o| Al AYibeE 2Rl EFH 2l (A4 lowbush, ¥
&) 4k highbush)o] LR S £33 Z2}= Table 294 2
t}. Lowbush EFHElE F5 91.08%, ©3E 4.17%,
ZA 6 3.01%, ZA W 0.97%, 2T 0.63%, 232 0.14%
o] e, highbush EFH 2= T 90.77%, &=
5.17%, 2735+ 2.57%, ZAW 0.72%, =9 0.60%, 3]+
017% o2 FF94 Aol A fle Ao Yeey
TR BT A el Blud =2 Zo] SAA A
t}. Jeong 5(26)°] Eagt AZEFH e +E 1047%,
Z A 2.66%, ZAW 2.04%, 3% 1.99%, 24+ 1.48%
=] AN, vl=AE BFu 9] 4 S(dry basis) T
0.65%, ZTHl 241% %A 230%, 232 1.41% 2 24
- 0.88% ¢ Ao UEh}27) A 2 FFel wet
thefst o2 Alsdrt

pH % soluble solid contents
Eeuje] Aol pH L /HEATERE TS =
A7}, Z74ko] pH 4352 3 8l4ke] pH 4578t o W

[e]
‘Brix® 734 835 Brix Bt thAh & 7kS HY
Moon $(27)& X524 A %3 ZAE-2|2lo] Y8 pH
449 2 7140858 3 62.67 Brix® E.u8t9th

rlo

Table 2. Approximate compositions of Kimcheon lowbush and
Pyungtaek highbush blueberries

(unit : %)
Composition Kimcheon lowbush Pyungtaek highbush
Moisture 91.08+0.78" 90.77+0.14
Crude Lipid 0.97£0.09 0.72+0.03
Crude protein 0.6310.03 0.6010.03
Crude ash 0.14£0.03 0.1740.02
Dictary Fiber 3.01+0.14 2.57+0.05
Carbohydrate 4.1741.08 5.17+0.36

DValues are meantSD (n=3).

Table 3. pH and soluble solids contents of Kimcheon lowbush and
Pyungtaek highbush blueberries

Variables Kimcheon lowbush Pyungtaek highbush
pH 435001" 457001
°Brix 15.35+0.12 13.71£0.22

"Values are meantSD (n=3).

Mineral contents

T 5% g &5 559 T8 U T g
= WA 2= Table 49 o) 38402 FI14E
Z P7} 11.60%, 1227%2.2 7V =4 YEFEa, Ca(5.33%,
8.06%), Mg(4.70%, 6.05%), Na(0.24%, 0.20%), Zn(0.06%,
007%) =22 27} gHir=lo] UATE Jeong F(26)> F&
2 A= WA o] QA kot I AWHtE|A Fujjg
S]] F71dw0.2 Caol 451.34 mg/100 go 2 713

Table 4. Mineral contents of Kimcheon lowbush and Pyungtaek
highbush blueberries

(unit : %)
Composition Kimcheon lowbush Pyungtack highbush
P 11.60+0.04" 1227+0.13
Ca 5.3310.02 8.06+0.31
Mg 4.700.04 6.0540.14
Na 0.2420.01 0.20£0.01
Zn 0.06+0.01 0.07£0.01

DValues are meantSD (n=3).
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=7 YERE R, K 355.40 mg/100 g, P 321.10 mg/100 g &
Na 137.58 mg/100 g <=2 & dHfHo] 9SS Hagh vl
AT} Rupasinghe®} Clegg(28)= &-FH|2] & o] &3] A=
gk ofQle] FIIES A5k 7MY B Ca 958 ng/gs
H] %3] Mg, Zn, P 2 S o] 3750l SleS skt

B ATl 4% F F5 =7l P, Ca 3 Mgo]
H A o giEo] e A FF o585 982
Eigd e Bt I L e U i B R B S e R =)

Free sugar contents

32 A214 A6Z (2014)

HelAk 302% 5 -5k AN T2 2 linolenic acid”}
7247} 23.5%, 20.5%% FHE Ao = YERth 3 23}
| gtk el rko] 18.8% 2 T A 17.8% Kt o
A =toy, Exsiaile] g W ko]
81.7% % WA 799% KT} Tha =] diala = Ao
2 et Moon 5(27)& 4t n=4k EFu 2] 9
F oA Hko] oleic acid, linoleic acid, palmitic acid 2] <=4
A Aoz Hyste] 2 AE Ayele tha Aol & B

N

Table 6. Free fatty acid contents of Kimcheon lowbush blueberry
and Pyungtaek highbush blueberries

Fed TFE A3 A7) Table 59F o] o] 9] F2 (unit : %)
fre| g glllCOSCS”}' fructose®] 21 &2 WEFSITE XA Fatty acid Kimcheon lowbush ~ Pyungtaek highbush
fructose 2.99% 2 glucose 2.81% 5 T3t AN, HE) Saturated fatty acid (SFA)

AR 27} 2.89% B 2.61%E TRkl AE ACRE A Capric acid 0740.1" 08:0.1
gor AAHe= ALY lowbush Sl 7F e At Lavic acid 02:01 02:0.1
highbush =7 2] vlaf tha w2 s HATh ol Myristic acid 02401 03401
TE 2 A3t lactose % maltose= H=HA| LAl Palmiic acid 10,102 10,101
jgt‘f—:‘j S;ﬁiiiﬁjfﬂﬂ 2‘;(’3:}' o;% A]f‘ U}'Z‘ Stearic acid 2.740.1 28:0.1
o] Moo 1 g e s O(ilz ?1753)7 Arachidic acid 30402 35401
sucrose7t RE A2 Hud AAe v § ol A Beheric acid 0301 05401
°ITH27). EF Roosi S(29)= highbush =FuE 6T Lignoceric acid 0.6+0.1 0.5%0.1
2338t fEld S 4% A3 glucose 5.31%, — —
fructose 4.50% = glucose &go| fructose T} -2 o2 2.5FA 178202 18.7:01
Hsls 5 Bl A, 2 989 £3} of 2 o Unsaturated fatty acid (USFA)
wha} guw skl WS g2 Roz Yehtm 9ok o9} Palmitoleic acid 0.2+0.1 0.4+0.1
o B2yg)e] el deke g5 sjukd| o] mlo] A% Oleic acid 16.910.2 18.110.3
Aol JakS nA 4= gl golojma g o] Myl glo] Linoleic acid 39.7+0.2 392404
293 7|zAR7 @ Aow Algdrt Linolenic acid 235402 205402
Gadoleic acid 1.120.1 1.7+0.1
Table 5. Free sugar contents of Kimcheon lowbush and Docosenoic acid 03:01 ND2)
Pyungtaek highbush blueberries > USFA 81.4+02 79.940.3
(unit : %) Unknown 0.5+0.1 1.340.1
Composition Kimcheon lowbush Pyungtaek highbush Total fatty acid (TFA) 823 100
Glucose 2.81:0.04" 2,61+0.01 ZVahj% are meantSD (n=3).
Fructose 299+001 2894001 ND=Not Dedected.
Sucrose ND? ND
Lactose ND ND Free amino acid composition
Maltose D ND EFugle felohn| At 248 B3 3= Table

"Values are meantSD (n=3).
IND=Not Dedected.

Free fatty acid composition

EFH ] AL 2S4S A= Table 63 2
o} 9 A4S palmitic acido] 3, £ EESHA
A& linoleic acid, linolenic acid, oleic acid 59 4F2°. 2
vebgtt 7hg 28 Ak linoleic acid® 7134} 39.7%,

73 2} T FF BT oAt 205 F 165(2BF
ofr| At 7, BB obniedt 98] frelot|mats &
ot e A2 Yehsith Azl g Faoln
=4k Jeucine>lysine>phenylalanine>valine>threonine>iso-
leucine>methionine =922 % 153.7 mg/100 g©o & YEh}
F frefotul et & 31.8% 5 A 8HA oL vl rotn it
< glutamic acid, aspartic acid, arginine, alanine, glycine,
serine, tyrosine, proline, histidine®] =22 % 330.2 mg/100
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g% ST 9t Ao Uesth Feite] Bop
k& leucine, lysine, phenylalanine, threonine, valine,
isoleucine, methionine 2.2 % 147.6 mg/100 g= H7-3}
2 UoR(F frelotrlieat S oiu] 289%), ¥ B0l
v =2k 33617 mg/100 g2 FH3tal e Aoz UE
Stk g, frobek 4737] ool Al B adk Fd oty
=4kl arginine©] % &4+ highbush E-FH|2]ol] £3] @o]
e Aoz vehd A2 vl 54|t g, felo}
n=Ate] FEAIS AT EH FEAE highbush &1l 2] 7}
509.3 mg/100g - & 71714} lowbush E-F1|2] 483.9 mg/100
goll vlal] Bol kot daron| ik W2 lowbush7}
highbushH.t} 3.9% U B Ao 2 Yepyitt 7]Ee o2
I S FHl Pl AEEA datdMe o AL 1259
ofu|:zAikgte] 4 EE| 31 arginine, amino-n-butyric acid,
glutamic acid, alanine, serine 52 T2 2 -5 50|
HuEejer & A3 Aade v AfolE 13

Table 7. Free amino acid contents of Kimcheon lowbush and
Pyungtack highbush blueberries

(unit : mg/100 g)

Fatty acid Kimcheon lowbush Pyungtack highbush
Essential anino acid (EAA)
Leucine 432+1.1 40.7+0.2
Lysine 305412 29.740.9
Phenylalanine 20.5¢1.1 21.840.1
Valine 19.8+0.3 17.50.1
Threonine 18.80.7 19.240.6
Isoleucine 16.1£0.9 14.420.1
Methionine 48102 4.310.5
>EAA 153.7+14 147.6%1.7
Non-essential amino acid (NEAA)
Glutamic acid 85.7+4.6 86.612.3
Aspartic acid 55.142.3 54.6+1.9
Arginine 54.7409 712412
Alanine 30.740.9 344108
Glycine 294109 30.9+0.7
Serine 25909 26.6+0.7
Tyrosine 20003 20.110.1
Proline 16.810.0 19.2£1.1
Histidine 11.920.3 12.120.0
Cysteine ND ND

> NEAA 3302+11.20 361.748.55

Total amino acid (TAA) 483.9+12.60 500.3+12.60
EAATAA(%) 31.840.54 28.910.25

"Values are meantSD (n=3).
IND=Not Dedected.

JooB0)E M2l f & WHEE7 oA 18%2] ofu] Al B
2], 543193 21, 53] arginine, lysine % alanine®] Fo]
o

CACEIR-= ]

Total anthocyanin contents

A4 lowbush E-F0]2]9] total anthocyanin &8-S 22.0
mg/100 g© &, He AL highbush EF4]2]2] 18.1 mg/100
g BT} =9kTHTable 8). Anthocynine 2} 3} A 4 5ol A
AR, A4 g A S| Ped FASYES Ak A
84 AnolZ|E A MarAe 7% 9o ket
24 5 g el g4do) Bad vt 99l9,16) 7154
Aol Bvlele] FAS Beke & Qe F03 ARA
o] & 4 ik gl AuE BFue)e] anthocyanin
o] 497 mg/100 g Ha¥|o}31) ¥ Ao 13
% Felito] 958 We o stk o skl
£ 2] 9] anthocyanin 32 3, He 9 @ T 471
o2 Az o] EF 9 7|$E5A0l o) B 9= T
Aoz e

_{

il

T H e

fr

Table 8. Anthocyanin, resveratrol and total polyphenol contents
of Kimcheon lowbush and Pyungtaek highbush blueberries

(unit : mg/100 g)
Content Kimcheon lowbush Pyungtack highbush
Anthocyanin 22.0+0,04” 18.1£0.04
Resveratrol 0.12£0.01 0.110.01
Total polyphenol 141.313.12 138.4+2.02

DWalues are meantSD (n=3).

trans-resveratrol &2

714 lowbush E-F| 2] oF &4} highbush &1 2] €]
trans-resveratrol ¥ 21435 Table 80 YERATE
Z744F lowbush 2 =] A highbush 717+ 0.12 mg/100 gt
0.11 mg/100 g& & LFERL} o] H ¢l 2ol ¢l Aoz
HoJAT  fransresveratrol(trans-3,5,4 -trihydroxystilbene)
2 o8] A& EA)3= phytoalexin AlE 2] Z&]¥ =4
EAR dAav3F A, A uAAS o, AR RS 2
&, & 83, e 23 55 AYe Ao LA
21°1(32) anthocyanin¥} 7 EFH2]e] F8 7154 &
o2 FFEEa k. geFdt wlgl{e AT F FEo] e
erjet ALt BFu 2] 9] resveratrol S EA A o
91 1201 pglg, FL LY 8.67 nglg, 3L 20 6.92 ng/g
2 FA SFH e 720 pg/gdl Aow Hawo] JlTk33).
©] & resveratrol 3 G A Bl FFol whet B
zko]7F l52 AlAbetth

Total polyphenol contents
T EFuge = Zovs S EA3 Ay 747
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o

141.3 mg/100 g 2 138.4 mg/100 g & YEFHTHTable 8).
HFNA Al SFH 2] o] F E2)HE-S 213.6 mg/100g
olgtx Ki¥ o] 913(31), Zheng 5(34) Rl o)A
e EFu2]e] - 313.1 mg/100 go] 2k Hasle]

2 Azt olsb it

Electrol Donating Ability(EDA)

A7 2AZEE A FdA = A LSS A
shal QAWM = A2 w3k5 AAst=dld w5 58
gt ghaksl 71210 2 o]s)|E 12 ) th35). DPPH radical 427
PPoz BH T EF B AT w S
T EA M 1,000 ng/mLe] F=oA ZH2} 79.7%
9 741%02 Aa4e] Fe e B4 JEtFe 1),
HAFge] 52 total polyphenol, anthocyanin 2 resveratrol
S 22 kst & A RS At sler
B AFAME ol AR ko] BT =2 A
lowbush®] A}l gk =& o2 Vel dX|eh=
73 BTk gk, Tkt B el Y] dAgod s
2 5457% % Ba1%0](33) & AFolA B A 2
FEAE SRl ot o wEokTh

r
i
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Fig. 1. Electron donating ability(EDA) determined by DPPH radical
scavenging effect for Kimcheon lowbush and Pyungtaek highbush
blueberries

DPPHradical scavenging activithy (%)

o ok
I =

4} lowbush &-Fw 2] <} &l 4}t highbush £EF
A E 2 ksl A8 BAskgc IR
A3} Aol w2 2 A Q) Apol= gl pHE
| 4352 HElAke] 45780 Ugky e R
Hel2k 9,71 “Brix ¥ AHAF 8.35 “Brix® 2|7}k
559 dFF14 s A4 A4
ol ztzb P(11.60, 12,27%)>Ca(5.33, 9.06%)>

A
=
2 oY
b

r

30 mdh N BN
D30 o B ox T,

2 oo iz
L
ko

T2 ZAA-FEE A A21HE A6E (2014)

Mg(4.70, 6.05%)>Na(0.24, 0.20%)>Zn(0.06, 0.07%) %=2. 2.
SHrEo] AT Fo frelde AHA B FEqt 7z
fructose 2.99, 2.89%°} glucose 2.81, 2.61%% YESEL
sucrose, maltose 2 lactose 2] ©|FF= HEFA &y
B SAARE 713 ske] 81.7% = HElike] 79.9% K.t} o
& T F FF BT 165ET o=t 7, vE s
obr] 4t 98) 9] FrElobn| Ak AL & ot
=4t ek e] Fapotu| ik Ak 31.8% & W ELE
] 289% Kt =okth F o] =4kl arginine-S ¥ €4k
o ®o] e-fHol e Aol wl¢ SR U A2
4] %-91 anthocyanin, frans-resveratrol 2 total polyphenol<-
g 7Fsto] Az 4t e At A ZH2} anthocyanin 22.0, 18.1
mg/100 g, fransresveratrol 0.12, 0.11 mg/100 g % total
polyphenol 141.3, 138.4 mg/100 go| 235 AU} AA-F
oeo 2 TAT F 55 kst 2L FRoEH
o]1lom 1,000 pg/mLe] oA 2tz 79.7% 2 74.1%2-
= fRske] FEitEnt =4 Yelsit) 34kt 2 total
polyphenol, anthocyanin 2 #rans-resveratrolZ} 22 71543
giEe] ghko] XLt o =3 Aol WS
AL e o' HojXi) o] g3t 2 7124 d74

TR 9 494k Bl S Oidel] g wuje] B
o) AR S oheh 154 AFELARAY o] &

o Qo e AT B89 5 U Ao AuHn

ZAe 2

E ATE 20139 FHAE7|EH 7Y n R A
2 E71ENEAG o] A1) 2 4(113030-3) .2 3y H
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