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Abstract

The aim of the present study was to investigate the quality characteristics of the aronia cultivar ‘Viking’ as affected
by cultivation region. Aronia cultivated in 5 different regions (Danyang, Geochang, Gangjin, Gochang, and Ganghwa)
was collected. pH, total acid, soluble solid, redness, total anthocyanin, total polyphenol, tannin, and organic acids
were analyzed. Correlation analysis was also performed to determine the relationship between the quality characteristics
of aronia and meteorological factors in each cultivation region. All variable assessed differed significantly among
samples. pH ranged between 3.86-4.06. The highest pH was recorded in aronia cultivated in Gochang. Aronia grown
in Ganghwa had the highest total acid, soluble solid, and total anthocyanin content and the highest redness. Malic
acid, tartaric acid, and citric acid were detected in all aronia samples, with malic acid being the predominant organic
acid in the aronia cultivars. Correlation analysis revealed pH and soluble solid content to have significant positive
correlations with sunshine duration. However, redness showed a significant negative correlation with precipitation.
Therefore, it can be confirmed that cultivation region play an important role in determining the quality characteristics

of aronia ‘Viking’ from the results of this study.
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pH, 34(%) ¥ 7184 IFE(°Brix) &4
pHT pH meter(Orion 3 star, Thermo Fisher Scientific Inc.,
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mmx250.0 mm)Z 23} t} o] F42 0.1% phosphoric
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Flow rate= ©]| %7} 0.5 mL/min, Y289 1 mL/min®] ™,
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Table 1. Quality characteristics of ‘Viking’ black chokeberry
cultivated in 5 main regions

Region pH Total acid (%)  Soluble solid (“Brix)
Danyang 3.910,03"% 0.600.00 11.43+0.06°
Geochang 3.86:0,06° 0.520,00° 11.37£0.06°
Gangjin 3.9540.04™ 0.62+0.01° 12.87:0.06°
Gochang 4.06£0.04° 0.590.00° 14.57£0.06"
Ganghwa 3.99:0.02° 0.66+0.01° 14.57+0.06"

DAIl values are meantSD of triplicate (n=3).
Different letters within the same column differ significantly (p<0.05).

HMz g £ etEAotd

iR ofZ= Yo} Viking’ o] AME, F FEA|obd,
% Z2)vs, ede] gk Table 29} 2t} AT 733}
ok AR AR, 1% o2 747 1.82, 1.81, 1.71, 1.70,
L6022 YEItom fol4 xfo]7} I THp<0.05). 2t A
A o] Awg 23| & A7 giA Ao StEAJopd gl
A SHE ARl AR Ffo] =2 A o® UEte
™, 3t Aefe UHA] A FelMe Aert & £o 8
gk A el = Ae gl & 5 Utk Noh 5(17)2
Aulde] 22 vhE oQle] AT = 0.52:0.692 Hilst
Rt £ ofZ o} FAeM = 233502 ¥ w2 5=
YERJSITE o] 9918 7 o] ¢ole] Axs A4S
AR E 84 Fo U= ol A wo| P n|zlck
= AT oo up2w(18), of2yole] Fe Ap5dl Mas
eRIME 2 7k E =Y § A& Aoz AtHETk19).
gl olol APkl A Fak = g o] StEAJod FHo]
vrol 3o ofZo} o1} B3l Slo] &2 ARE fA
st A7 estth

FEAlOPA-E pHell wha} A avt vl e AE M4,
ofZYolel] HfrHo] gl FEAlOPD 2 F2 cyanidin-3-
galactoside, cyanidin-3-glucoside, cyanidin-3-arabinoside,
cyanidin-3-xyloside &2 A% WA <] Fej= At
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Fig. 1. Meteorological elements at 5 main ‘Viking’ black
chokeberry orchards from July to September in 2014-2016.
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Table 2. Red color, total anthocyanin, total polyphenols and tanin characteristics of ‘“Viking’ black chokeberry cultivated in 5 main regions

Region Red color Total anthocyanin Total polyphenols Tanin

s (A520 nm) (mg/L) (mg/L) (mg/L)
Danyang 1.81+0.08"%? 1,434.7847.73° 1,963.98+14.12° 2,488,01£32.06°
Geochang 1.71+0.08" 1,300.0029.16¢ 2,178.79+15.21° 3,181.07+47.73"
Gangjin 1.70£0.03* 1,293.55£1.44° 1,954.994.89° 2,178.17+64.61°
Gochang 1.600.03° 1,393.88+10.10° 2,163.29+24.29" 2,896.51£75.03
Ganghwa 1.82£0.07° 1,423.20+18.40° 2,082.33£29.23" 2,561.94+63.69°

DAll values are mean+SD of triplicate (n=3).
Different letters within the same column differ significantly (p<0.05).

mgkgl 2 7 =k, SHI FAR FolHQ Apelt
A om, GFo] 4405 megkg®E 71 RE F o2 el
th 2 A7 Hlugd s o ¥ dEFS e ole
A7 FFo] Aol = Qlal Aol7t Sle AR dAdkEH,
A3 A]o] thaA gk FEH A 9Ql wefoA] tEAJo}
o] o] £XHE= Ae 58 F Utk E3 Jeong
“5(10), Wangensteen 5(21)¢] 74 StEAJoR ke
7247} 23524 mg%, 447 mg% =, Park(22)9] ATFolME
252.82-395.10 mg/100 g & ¥ Ao K} etEAJold
o] 7 Yelgom, ol olZyo} Al YA, 5,
317, A17] ol wet tEAloPd kol 3k = A
2 HaEY) 3 Spayd 5(23)2] dFoME X
71 =9 QFEAopd dhako] Srkettal Had
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2,16329 mg/L= 7}¢ =9ka1, 73k 2,082.33 mg/L, T
1,963.98 mg/L, 7% 1,954.99 mg/Le] <o & vrEbyton,
oA 2ol 7t AATE whd ek A%l 3,181 mg/LE
7V =skal, el @k o4 Atol 7t gidlen Azle]
2,178 mgLZ 7} st Zelvs3dEe] FRE
4,000-7,000%°]H thARFE 2= ¥ Hphenolic acids;
benzoic acids @ I =4, cinnamic acids ¥ L =),
Z2}H 0] =(flavonoids), ¥ (tannin) 502 T ECh
(24). &, o}ZY o}l = phenolic acid, quercetin =
5 goke 2o e R A0 1©Rs), 53, &
s gitel EAd 2 7195 v Hausa ot
(26). Jeong(27)2] ATl A& olZYole] =5 ¥ F Zg
Hzo s 4% 43 ‘Nero' FF2 393.73 mg%,
“Viking’ #%-& 510.60 mg% S UERfo] ulo]7 EF3Fo]
H =2 s VeI, B A vladls W o B2
s YeRQIT o= of2Yole] FE, DA, A,
A7) T Abolo] WE RO Holn, B3 Jeong(27)
AT A BE v2E $AAE BUg o] 83 Zow AR
= Al FEUH T A1 & AR g mE Aol

o

we} o] ThE Ao AT, & EeiuEd v
of ke A%, w7, 28, w47 wow Yepten,
% Zo)ds Sl B e uae A%S ngle, ok
olzUoke ZelosaeE 5 72 whdel g o
Ah9tn 458 & Ao

AlZH} ofZ Yo} Viking’ 9] o|s}ed 544 1t AFHEAl
A 8F A TH(Table 3). a3t 24 2(-0.552, p<0.05)=

24-S YeEbd a1, 2 241743 pH(0.653, p<0.01), 71
% (0.634, p<0.05)2 Fe] FHs HATh o] o=
} ‘Nero’e] 72 dAtgd} 7M1 Fo] & 49
HOl A9} v]s3t A9E 7PRITH(14).
FAHE T2 7|20 G won 7)o F
&= vde] BEs kst Sk Aadva ¢
ATH?28,29). L&} & AolA H7]| & 7148
F7H0.616, p<0.05)Rto] Fo] FHE B, A8S
= FABAE HolA ZAUTE Won(14)2] AFolM &=
o2y ole] B AA 7 uAETE fFelH oz =k
on, A AU AAYELY fFeHg oz A A}
Helthe 235 Beka wf, e S 7L, Ao
Wtk ol AR o] ko] et A& A P HAEE
Ae ggita B 5 3tk30).

o] tEAloId S FA, 7|2, Fi 5o T2
A3do] ExdE vt HuE A Eu(31-33), & AtellA
o2 ool QtEAlopd#} 7|2, i, d3AIzh
o o gt FAAA = EREA] ekttt o2 Uote] tE
Alobd ke 87|17} A2l whet 98 274 F7F
3l o] & Fsl vt Hadul glom(34), FF ol
Yol vlo]Z] FF2] A7 e QFEAJoRd A3 e
#HS A7 de3 Aoz AT

A B4 7] ZaaAl o] disiA = 4] 8k ThTable
3). pHE £2HK0.530, p<0.05), 7184 113 +#(0.830, p<0.01)
o} Fo] ABAAZS B, T4 74 13 1(0.644,
p<0.01), & SHEA]oFA(0.543, p<0.05)2} <] &S 714
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Table 3. Correlation coefficients between meteorological elements at region from July to September in 20142016 and quality characteristics

of black chokeberry

Total Total TotalL

prge  Preipiaion e i widy e ot .ol .

Average temperature 1 0616" 0.169 0204 0.086 0271 0462 -0.106 -0.037 -0.179
Precipitation 1 0269 -0.179 0364 -0.256 0552 -0407 0.079 -0.004
Sunshine duration 1 0.653" 0289 0634 0330 -0.105 0.140 -0.038

pH 1 0.530" 0.830" 0259 0318 0.138 -0.101

Total acid (%) 1 0.644™ 0334 0.543" -0.480 -0.709"
Soluble solid (°Brix) 1 0214 0334 0251 -0.118
Red color (A520 nm) 1 0388 -0.396 0275
Total anthocyanin (mg/L) 1 -0.074 -0.104
Total polyphenols (mg/L) 1 0.895"

Tanin (mglL)

1

UCorrelation significant at “p<0.01, p<0.05.

d(-0.709, p<0.0)THE 29 AABAES FHAT &
[e)

E1=s

Z2)9 53 814(0.895, p<0.01)& E& ¥ A4S 714,
T Zofvlsd 9de] FF2 AR dFE FE AR
e h

7|4t

AR S ohzu]ofe] §714F $FL HPLCR #A43
A3H= Table 4014 YRR 57 A eje] o}z olell A
A} H(tartaric acid), AF2HHmalic acid)e] T4 o= HE
9917, 23hE A9lF A olA e TAKcitic acide] F
Mo PEEh F710e ARS Gehls Fe4¥
o7 ¥XEJXE F2 tartaric acid, malic acid, citric acid
5ol = X Hof 2lx, ol = WFEHA lactic acid,
acetic acid 5°] A H = Ao ® HuHA=H(35), & 4
o] chzujole] 710 FHE FARE 202 etk
HE4 Yoon 5(19)9] ofuio} gfele] FAEHeIA £714
Z/J2 tartaric acid, malic acid, citric acid, lactic acid, acetic
aid .= ERHEd), §714F 249] Aol clziiol 99l

YUeRdR gt A s 2] olZ Yool e At
Z/Hacetic acid), AL, FA4 o2 % %-ﬂ ATH36).

7¥atel| A ALY 543.0 mg% 2 71 ol HEH oM,
FANHE 0.66%2 M B s 1,].\:/}1)1\;}_. kel A
ZF AFME 3363 mg% = 7P AAl HEHQom A
AN 052%% 7P Ae Fe uglL, ol Yol
Al A& H=e AEFS 1ot ol2|e A7 Bl of
2ujole] F8 f71Ake Abhilolnl, B4t el /by 2
dgFS FE Aoz Yehyth

00"

o ok
hd =

B oAM= AR o] M o2 ole] TAENS
goluy] gl ¥z FHEAT 201420160 79€ 7173
a9l F Hi7)e, B, dRAE o] 88l FAEA
I} GHEA S SRk Al E ok= Yo} “Viking’e] pH
= 3.86-4.06°.= oA ztolzt giglon, FAH 0.52-

)
o)

xom

&
Ao 7F A

o] HFEHA n Y& 9)&] lactic acid, acetic acid S°| 0.66%, 7}&A 11852 11.37-14.57 °Brix® 27t 27
A8 Aoz Aerdn. =g 2 Apoe 574 Ao o AMEE J8E A el Aol
ofEUolel A ALY, FA, FAM ROR B FFE  AEs} e 0 Be FFS Uehith F SeslE
Table 4. Organic acids content (mg%) of ‘Viking® black chokeberry cultivated in 5 main regions
Organic acids (mg%) Danyang Geochang Gangjin Gochang Ganghwa
Tartaric 116.5+8.2" 82.542.0° 152413 322422 200.143.6'
Malic 441.216.0° 336.3%15.7° 4918467 388.3+10.6° 543.0%11.2°
Citric 10.8£1.1° 10.742,0° 124£10° 25934 ND*
Total 568.5 4295 519.7 4464 743.1

"Different letters within the same column differ significantly (p<0.05).
ND, not detected.
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FEE 1,954-2,178 mg/L, T 2488-3,181 mgLE A&
Hglon, Eevsa gde AR 9T vA= Ao
Uehsttt AR g 7] 219t Viking' FF2] o] sket
2 54 3 A AN (0552, p<O.0d)E &
o S, LA pH(0.653, p<0.01), 7HATLF L
(0.634, p<0.05)> Fe| F#HE BTk AujAgE ofzy
ofe] f7Iat g Al M4 PN CoR HEH
A3 f715F T Abate] o] mE&eE Sk FEE
=/ Ueh, o5 Fell Afghate] ofzuole] S8 #7]
A& Rl S A dFs Te
o= gefA glel, ofmuole] F4 8 Sl wet 54
P AR 9l Aolgta Bdn

2 N >

ZAtel 2

2 dATe THsdAd FEdFHAHAM s
PJ01348102) ¢} 7] /-2HA| (ZhA 1 5 PI01127001)2] A
Aol oJalf o] Folxl Zolw, AgtH] Aol A=Y T
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