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Quality Characteristics of Sugar-Preserved Peach Juice prepared Using
Concentrates of Different Peach Cultivars

Kyung-Mi Jung*, Young-Jun Kim, Gi-Woo Lee and Oh-Heun Kwon

Cheongdo Peach Research Institute, GyeongSangBuk-Do Agricultural Research & Extension Services, Cheongdo 38315, Korea

ABSTRACT

This study was conducted to investigate the quality characteristics of sugar-preserved peach juice manufactured using
concentrates of various peach cultivars (NT: non-added peach concentrates, KC: Kanabam white peach, CC: Chunhong, JC:
Janghowon Hwangdo, MC: mixed cultivar (KC+CC+JC)). The sugar content of sugar-preserved peach juice increased by 5
°Bx relative to NT, and the total acid contents of CC and MC were found to be 1.14+0.02% and 1.02+0.02%, respectively,
which were significantly higher than those of other experimental groups. The contents of free fructose and glucose of KC
and CC were significantly higher than other groups, while the levels of sucrose and maltose in CC were not detected. The
lowest citric acid content and the highest acetic acid content were observed in JC while CC showed the highest citric acid
content and the lowest acetic acid and tartaric acid content. In general, the nutritional components of the MC group were
improved. The antioxidant activity, total phenol and total flavonoid contents were found to be significantly high in the CC
and MC process areas. Overall, the sugar-preserved peach juice manufactured using peach concentrates showed improved
quality characteristics and antioxidant activity. Specifically, MC had similar or better quality characteristics than juice prepared

from individual peach concentrates.
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E5oWPrunus persica L.)2] 745 v 4 (ha)2 7,903 ha
2 A5 ] 51% Aot BAabde 1223 E0 s A o
H] 58% HH(=sdADTY, 20159) 5t 2| A
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1. dedZs0td M=

B Ado] oA, 20170 S b e, HE IS
HIEE Aol F5H S A xRt 429 F5E 55
o} 70 kg= A2 AlH 2 7AZX T, 4247](Koryeo, Daegu,
Korea)Z 3.5 psiz 7}g3ste] 259 54 L A2 A} 247t
FoE 59 1355 71(Koryeo)= 60T, 1718} stell 65
°Bx7} B W74 FFt, 2 F5E S 2 LA 4
Atk EFAL 70Tl HAsIHAA ddEsold A zol

F2H Bool w59 247 Hrtste] g b = (Kano-
iwa Hakuto) /¥4 (KC), & Hd55oF4(CO), &
SAGE HFRFHJ0), 2 FFE 5L 111 HE
2 e s Ao PE N e+ ST
HIE; MO)= AlZsom, Az WhH& vz 2ok a3
Z}F(CJ, Seoul, Korea) 42%, %014 Z(Superfarmer, Sangju-
si, Gyeongsangbuk-do, Korea) 20%, TI4HES food, Gunpo-
si, Gyeonggi-do, Korea) 0.1%, HEFY C(ES food) 0.05%, 2]©]
4-HES food) 0.5%, EB-5°F3KSEGAE FL, Nonsan-si, Chung-
cheongnam-do, Korea) 0.5%, A5 30.85%% 9 U, &
T ol w59 6% st FE9] 42 H, 80Cel
A 5EZE 7t 3, WA Bakel Ao ARESith tix
TOo R AMEH BgolsEd FAH7HENT)S 59 il
BATE 6% FH7tste] Ag-stATh
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1) pH, &, B4t & e 22 £H

2 disolye) FwE e
sttt Az HFESor 10 mLol| 90 mLe] SFTE
HArketa F8 Aol ¥, 20 mLE F3k] 1% phenolph-
thalein(DEAJUNG, Siheung-si, Gyeonggi-do, Korea) 2~3%-&
< 7RIS 2 H, B8] fAIEE A7) HlE 0.1
N-NaOHE A43ha, 127e o igolys $iwg 7
dAato @ ghiksto] algitt AlMHAE T2 ZTH(Lee JK
5 2013).
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A: F71AF S
V: NaOH AM&-3F
D: &]Auljs

Z3d dAtES5olA o] pHE pH Portable Meter(OrionTM
Star A221, Thermo Scientific, Waltham, MA, USA)E- ©]-8-3]]
5743+ 1(Kim EM 2011), BE= T=A(PAL-1, Atago Co,
Tokyo, Japan)Z =73} t}.

Dinitrosalicylic acid(DNS)H 0.2 dAtE<=ol3 o] 29l 3}
F& SoATE A T3 Bl SR E Test tubeol]
1,000 8]43}ka1, DNS Ak | mLE 78l 53] 412 H,
Be & ¢ 5EI 93AITE 2 3 20T 2 test tube
£ SEA EAIA whgS s FE o, Bl Bt test
tubel] DW 3 mLE ¥o] 3|43} Microplate reader(SPEC-
TROstar Nano, BMG LABTECH, Ortenberg, Germany)=. 546

el FREES Zgaqh

s .
A 59| FE e vlo| AR o] B R4 7](LMA200-
PM, Satorius, Géttingen, Germany)E ©]-8-3l] =439t} 1
9], vl A B4 AFEA(KFDA, 2009)2 Farste]
Astolen, 3% e ARSI, dide Ao

Y, ZA WL Soxhlet FEHOE ZH3h

o J

A

F2H QFETO 25 g2 THRTE AUl AT 30
gol EA| g]Aate] Yilie] el Ftitt o & 85TA 25
=3t 7hEsta Ao ' Wzt 5, 3,000 pmell Al 1023F <
Al i-2](Heraeus Megafuge 16R, Thermo Scientific, Waltham,
MA, USA)3}I3iTE dilitelsle] 42 3 AE 045 pm mem-
brane filter(Advantec MFS, Inc., Dubulin, CA, USA)Z ©]3}5
o HPLC(COULTER System Gold, Beckman, Brea, CA, USA)
2 BA3519tE 4 Columna Carbohydrate Analysis(3.9 x
300 mm, 35, Waters Co., Milford, MA, USA)E A3l
o, B2 th33 2t} Mobile phase= 80% Acetoni-
trileE- A}8-3}53 11, flow rate= 1.0 mL/min, injection volume
2 20 uL, detector= Refractive index detector(RID-10A, Shi-
madzu) & AHESIATE TEEZ S fructose, glucose, sucrose
2! maltose(Sigma-Aldrich, St. Louis, MI, USA)E- Al&-5}o] A

o)
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FTH WIEFH 1 g& THTE FAste] HF 25 ¢
< AR ol FHate] AEEE F, 3,000 pmell A 1083 9
%) &-2](Heraeus Megafuge 16R, Thermo Scientific)3F$3ith 1
9, A A-E 0.45 um membrane filter(Advantec MFS, Inc.)Z
ofsfele] Al gale e 1433
modular HPLC(Shimadzu) & AF8-3l A3t} #4921
53 2} BA4o A" Columne RS Pak KC- 811(6
m, 8 x 300 mm, 35C, Shodex, Tokyo, Japan)©|™, Flow rate
£ 0.8 mL/min, injection volume-> 20 pL, mobile phase=
perchloric acid(pH 1.88)& Al&-3lc] 433}t Detector=
UV/Vis Detector(205 nm)E AF&-3}1th EFEZ 2+ citric
acid, tartaric acid, lactic acid & acetic acid(Sigma-aldrich)E
A A Bt B 2o R BAsIa, HEgaMes

HE e AEsksith

. ¥ 717]= Prominence

S
21 EFZH(KFDA, 2009) LA &H S
Farste] JPsisitt. F5H g S 47 1 ¢4 A
sto] DW 20 mLE 371k &, 70% A4k 20 mLE 718t
28| WA oloA, AA3] 7hesle] 4@k wkgo] |
T, FER Fafste] ol FAo] d w7ix] Zhd skl
a7 b 50 mL §FE ekl 74 A 50 mL= 5o
Algdgl oz ARgsl o, Ax} &4 E3BAIGCE3000 Series
AA Spectrometer, Thermo Scientific)E ©]-83dl] 712 &

(
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6) Bst BY 5

g B polel Gats BYE SR 99 % vl 2
% Zejuico|= e 2743 DPPH, ABTS #tiz 47 =
He AR

Z 3E =2 Folin-DenistH & Fa1sle] v & &ttt
(Folin O & Denis W 1912). 96-Well-plate®] 2} wellol] Al& &=
= Gallic acidE 2 pL? ¥ 31, 2 M Folin & Ciocalteu’s phe-
nol reagent(Sigma-aldrich)E 10 uL} 7% Na,CO; 100 pLE 3

7V} 1 & S/ 00 ubE 9 Aol 1AI7F 308 Bt
RS £, 595 nmel|A FEEE ST Gallic acid=
FEHAe 28 F vs sgEe s Steksith(Park
HS 2010).

F o7 % Ao
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ﬁo]'}\] O]— ﬁi(ﬁﬁ— (=] wu

ZF FgiolE ¥ 34 e o Atk AlRE 2
uLA Zh wellell A71et 5 S/5E 100 pLA 7tk 18]
L 5% NaNO,Z 5 pLA Z} wellol] 7}aked 108 9+-3-3F T2
10% AICl; - 6H,0 = 10 uL 713 5 102 vkg- & 1 M
NaOHZE 40 pLell 574 45 uLE 7138l Microplate reader
2 405 nmollA FFE=E =451t} Catechin EFJAI 0 R
FE F Zehieol= 35S gl ti(Zhishen J 5 1999).

(2) DPPH 2! ABTS 2}CjZt 27 =3

DPPH &% &7 %2 96-well-platecl] A|55 2 uL
A 7} wellol] 713 5 200 uM DPPH-E-9-2- 198 ¥ A7}
Bt} 1] an Ao A 1087 WX 3 vl Microplate reader
2 520 nmolA] EB=S 24313 THBlois MS 1958).

ABTS &}tz 275 542 =3 22 yor g
}AtE 7 mM ABTS[2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulphonic acid)]¢} 2.45 mM potassium persulfates F 5T
B2 Eqoto] haollA] 24413 Bt WA G £, 595 nmoll A &
F% #ke] 0.700+£0.0027} ¥ == phosphate buffer saline(PBS,
pH 7.4) 0.2 A3l A3k &, A& ARESITE 96-Well-
platec]] A|2E 2 ulL¥ Zt wellol] 718 ¥ S48 233
ABTS solution 198 LE 7}8te] &0l 204 WHS- = Mic-
roplate reader® 595 nmollA FFE=E =439 THRe R &
1999).

7) SHXE

2 AT BE A vE 33 2]
o|E] #-2]-& SAS(Statical analysis system) 9.4 215 o]
|oto] W # FFAAE AL, Alsite] foA A
%2 One-way ANOVAE ©] 834t p<0.054-F< 4] Dun-
can’s multiple range testE& AAIst] 7+ A|57ke] FoAQl A}

18 AZHY

o]g W 4YHAT

O

M

ST, pH, SAtE 9l el a2t &8 Zn}
= A7 ddEFoly o] B, pH, TAE
S Table 19 YERN QI /ol o] &
gt A3}, 279 NT] D& 35.27+0.06 °Bx 2
SAE AL, FFE Beol w595 UK, CC, JC, MC
o] G+ z+z} 40.00+0.00 °Bx, 39.47+0.06 °Bx, 39.90+0.00
°Bx, 39.40+0.00 °Bx® KC, CC, JC, MC %7} NT<| H]&}
TrAZigi =S FAE YRRl B3l 5 w59 A
7ht FollAl KCol B=rt 7MY A S AT
7t A &) pHE NT, KC, CC, JC, MC7} 242} 3.39+0.02,
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Table 1. Sugar content, pH, total acid content and redu-
cing sugar of sugar-preserved peach (Prunus persica L.) juice
with various cultivar

Cultivar” Sugar content Total acid  Reducing
(°Bx) P content (%) sugar (%)

NT  35.27+0.067% 3.39+0.02° 0.78+0.05¢ 20.42+0.45¢

KC  40.00£0.00°  3.66£0.03* 0.88+0.02° 20.15+0.29°

CC  3947+0.06°  3.47+0.01¢ 1.14+0.02° 24.37+0.10*

JC  39.90£0.00°  3.61+0.01° 0.91+0.02° 22.47+0.23°

MC  39.40+0.00°  3.56+0.02° 1.02+0.02° 23.65+0.37°

Y Cultivar using in preparation : NT: No treatment, KC: Kanoiwa
Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.
? Values are meantS.D. (n=3).
3 274 Means within a column not followed by the same letter are
significantly different (p<0.05).

3.66+0.03, 3.47+0.01, 3.61+0.01, 3.61+0.01, 3.56+0.02% =%
Ak NTol ¥]8) KC, CC, JC, MCE #2222 ¥ pH
E Uehlon, 53] CcCo MC7F frd o vhe pH & U
BRI A3 EFolg o] TR NT7F 0.78+0.05% 2 1
Ebgtom, KC, CC, JC, MCE Z+2} 0.88+0.02%, 1.14+0.02%,
0.9120.02%, 1.02+0.02%= Vet 2 A3 o] Aol ofg
AP S o] &8 Mge] 7hgo ek A7 A3 (Lee HL &
Youn KS 2012)°4 = W& 71323 HE2] pH7} 3.95£0.01 =
Uehd A Fnd uf, =A% 2lgte] 733t 5] pH
oF FAbwe] Aoghel Jks nzl Aoz Holn, Fio] 7}
A= EAQ1 §4o] dFEFoH Az Az g
fA1d Fo= AlRHnh

A S =3 A o 2o 7h AlRe] S
g S NT, KC, CC, JC, MC7} 247} 20.42+0.45%, 20.15+
0.29%, 24.37+0.10%, 22.47+0.23%, 23.65+0.37%°]H, 3% =

o ©

AL A3 CCoF MC7T frefdoz w2 S s
YeRATh

2. datmsolde| AAUME BN

3 Bpol H5A9] i upE dAEolA o] ok
A RIS S8l 8, 238, 20 =AW, geeskE, &
2 Z 6714 P52 St Table 2). 8 ¥4 A3} NT
o] 48 ke 65.00+£0.01%7 12, KC, CC, JC, MC9] 453+
e ZF7E 60.30+0.04%, 60.62+0.22%, 60.42+0.06%, 60.32+

=}

10%% NTET Egol w59 Hrlato] 5% J& e
ErEe UelIRlch 18]a Bgol 59 Ayt 5 CCY
TSl frolH o2 #A S HUE 23| & TFS 54
< |, NT, KC, CC, JC, MCE 22} 0.09+0.03%, 0.23+0.09
%, 0.14+0.06%, 0.22+0.03%, 0.12+£0.01%% =3 = AR 9k F
o]#9] zlolE gl Aoz Yehyth

Zoh hek =4 A3l NTE 0.28+0.08 g/100 g & =3
Flem, KC, CC, JC, MCE 71} 0.88+0.00 g/100 g, 0.91+
0.04 g/100 g, 0.72+0.08 g/100 g, 0.77+0.00 g/100 g = 2H}
o’ =A SFHATE 1 F, KC ceel 2k ko] &
olFoz EA Yedth

A e S 9S W, NTo| 24 32 0.04+0.01
g/100 golt}. 1ol wrall, KC, CC, JC, MCY] A3t
0.0120.00 g/100 g, 0.02+0.01 g/100 g, 0.02+0.01 g/100 g, 0.01
+0.00 g/100 g© = NTof| Hl3)| & raks Yok

e3HE 3HS NT, KC, CC, JC, MC7} 22} 34.61+0.06
/100 g, 38.59+£0.06 g/100 g, 38.32+0.20 g/100 g, 38.63+0.06
/100 g, 38.80+0.09 g/100 g& & = =]t} tzxtol| H]&)
ARwre] st hgo] frelH o 7 S HU e, IC
o MCe| &3k geko] 7P = vERsTh
OA S ekl 22 gprslE ks uiRe 2 7}

A5 g8 &3tk NT9 €3S 140.00+0.00 Keal$d

o
% ot
o

¢
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Table 2. Nutritional components, moisture and ash measurement of sugar-preserved peach (Prunus persica L.) juice with

various cultivar

Cultivar” Moisture (%) Ash (%) Protein (g/100g) Fat (g/100g) Carbohydrates (g/100g) Calories (Kcal)
NT 65.00+£0.017* 0.09+0.03 0.28+0.08° 0.04+0.01° 34.61+0.06° 140.00+0.00°
KC 60.30+0.04° 0.23+0.09° 0.88+0.00° 0.010.00° 38.59:+0.06% 158.00:£0.00°
CcC 60.62+0.22° 0.14+0.06" 0.910.04* 0.02+0.01° 38.32+0.20° 157.50£0.71°
JC 60.42+0.06% 0.22+0.03" 0.72+0.08" 0.02+0.01° 38.63+0.06° 157.50+0.71°
MC 60.32+0.10* 0.12+0.01° 0.77+0.00%® 0.010.00° 38.80+0.09° 158.50+0.71°

Y Cultivar using in preparation : NT: No treatment, KC: Kanoiwa Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.

? Values are mean£S.D. (n=3).

3 2~ Means within a column not followed by the same letter are significantly different (p<0.05).
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= o

omn, 59 H7k*l KC, CC, JC, MC9] & 717} 158.00
+0.00 Kcal, 157.50£0.71 Kcal, 157.50+0.71 Kcal, 158.50+0.71
KealZ WSt thzel Bla] 5 M7kt et 18
Keal¥ S7He 93-S Uebdet, ole Hgobesd 37t
o o3 G, AN, d o] & 2fol 7k EF Afol
o] Adatz olojn Ao HAlrh w5 Hrkr 3te] #2
Al I Aol gle Aow Uyt

EFH TH5YS HUTS AFEFoH Y fructose, glucose,
sucrose, maltosed] &S 243 Ga|9 S BT
(Table 3). #2]% A& = fructose 3 NT, KC, CC, JC,
MC 212} 19.46:0.03 /100 g, 20.66:0.03 /100 g, 20.47+0.18
/100 g, 20.18£0.11 /100 g, 20.0940.04 g/100 gO.= NTHT}
&5 HrhrdA A4 S EAT &, w5 Ao Tl
Al KC CCY fructose §Hgol fol2 oz =7 yebsih

Table 3. Free sugar content of sugar-preserved peach (Pru-
nus persica L.) juice with various cultivar

Cultivar” Fructose Glucose Sucrose Maltose
(g/100g) (g/100g)  (g/100g)  (¢/100g)

NT  19.46+0.037Y 11.64+0.21° 0.00+0.00° 0.57+0.21°
KC  20.66+0.03"  12.43+020° 1.72+0.24* 0.23+0.01°
CC  2047+0.18"  12.49+0.18" 0.00+0.00° 0.00+0.00°

IC 20.18+0.11° 12.08+0.16™ 1.86+0.13* 0.38+0.22°

MC  20.09+0.04°  11.88+0.13° 1.49+0.78" 0.56+0.47*

" Cultivar using in preparation : NT: No treatment, KC: Kanoiwa
Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.
? Values are mean£S.D. (n=3).
3 2~ Means within a column not followed by the same letter are
significantly different (p<0.05).
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Glucose e 7}7} 11.64+0.21 g/100 g, 12.43£0.20 g/100
g, 12.4940.18 /100 g, 12.08+0.16 g/100 g, 11.88+0.13 /100
gO &, NTOl| H|a} 5 H7pte] ko] oA g =5k
on FEA HI7l F KC9 CCY glucose g3©] fructose
o] Z¥e}t v 2 71t =4 S AT

Sucrose S-S =43-S v, NT9} CCollA = sucrose”} =
AE A ¥ttt YA KC, JC, MCY sucrose 3 1.72+
0.24 ¢/100 g, 1.86+0.13 g/100 g, 1.49+0.78 /100 g2 =7
HAo, fFolAQl atole gle AR UERRT

Maltose®] @& 3¢ 27}, NT, KC, JC, MC7} 742}
0.5740.21 /100 g, 0.23+0.01 /100 g, 0.38+0.22 ¢/100 g, 0.56
£0.47 g/100 g2 YEFG O™, CCollA = maltose’} S 5
A ekt 2 Adad F2]9 ztole slov, BAEA 2

7 freldo] gl Aew et

4. Mr==0olHe UL g2k

Citric acid, tartaric acid, lactic acid, acetic acid®] &% =
e B3l AREFode] R FEE B8 tHTable
4). AEolA 9] citric acid &% =% 47, KC, CC, IC,
MCe| =% ZAFZHS 183.24+0.11 mg/100 g, 243.12+041 mg/
100 g, 151.79+047 mg/100 g, 196.99+0.25 mg/100 gL,
NTOl| A= citric acid7} S8 =R &3dtt 55 A7k Fol
A CCb o)A o m A =L citric acid $3-S YER T

Tartaric acid $F%-2 NT, KC, CC, JC, MC7} Z}2} 27.90+
1.04 mg/100 g, 33.83+0.28 mg/100 g, 28.29+0.27 mg/100 g,
34.17+0.30 mg/100 g, 30.42+0.02 mg/100 gC.& CCE A2
KC, JC, MC9] tartaric acid®] gFo] NTol| W&l Fojzxo =
= velgen, KC} JC7F M =2 o] S E T

Lactic acid®] &2 NT, KC, CC, JC, MC7} Z+2} 310.32
+30.30 mg/100 g, 327.22+0.86 mg/100 g, 300.43+0.14 mg/100
g, 299.62+0.25 mg/100 g, 314.02+1.05 mg/100 g & L}E}R:
o} AAHE<=01 4 9] actic acid T HS BE Ao 79

Table 4. Organic acid content of sugar-preserved peach (Prunus persica L.) juice with various cultivar

Cultivar" Citric acid (mg/100g) Tartaric acid (mg/100g) Lactic acid (mg/100g) Acetic acid (mg/100g)
NT 0.00+0.007<Y 27.90+1.04° 310.32430.30° 385.24+2.35°
KC 183.24+0.11° 33.83+0.28" 327.22+0.86° 462.91+0.40°
cC 243.1240.41° 28.29+0.27° 300.43+0.14° 415.65%1.15¢
jc 151.79+0.47¢ 34.17+0.30° 299.62+0.25° 531.2241.04°
MC 196.99+0.25° 30.42+0.02° 314.02+1.05° 470.94+1.97°

D' Cultivar using in preparation : NT: No treatment, KC: Kanoiwa Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.
? Values are mean£S.D. (n=3).
3 2~ Means within a column not followed by the same letter are significantly different (p<0.05).



27(6): 668 ~675 (2017)

Q1 Aol Y= A= UETh

W FE5oFd 9 acetic acid g2 574 ¢ 27, NT 385.24
+2.35 mg/100 g, KC 462.91+0.40 mg/100 g, CC 415.65+1.15
mg/100 g, JC 531.22+1.04 mg/100 g, MC 470.94+1.97 mg/
100 g2, NTo|| H]3] 5=H H7t2] acetic acid ko]
ooz A SHEHJLE E BE F5Y MU = &
oAl o7} oM, JC, MC, KC, CC &< =
e

AN FFE ool w59s AR dtEol
& NT|| vlaf dsE f714t g2 vebith S50t
fro] Fu|E Hsolol] I3 A E2A AR A
2t o] dolet &EA 9lem(Lee DS & 1972 Lee
1972), B0} w5 9] ko = NTo Hla) A<5H 771
g 2 Bool 5/ FnE XFshs ZoE Alsdh
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A7k BF NTHUE 24 o] & Ca &2 YERIT

Table 5. Inorganic compound in sugar-preserved peach
(Prunus persica L.) juice with various cultivar

Na Ca Mg K
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Ca e JCAA 7 =7 S =HATE M| ke NT,
KC, CC, JC, MC Z+Z} 1.67+0.00 mg/100 g, 4.48+0.02 mg/100
g, 4.69+0.04 mg/100 g, 4.01+0.08 mg/100 g, 4.46+0.03 mg/100
g o2 UERHTE NTe Hlal Eo} 5545 7H KC, CC,
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Table 6). & H&
Ei 578 ﬁﬂr NT, KC,CC, JC, MC7} 27} 1.85+0.05 mg GAE/
mL, 2.62+0.12 mg GAE/mL, 5.00+0.06 mg GAE/mL, 4.15+0.11
mg GAE/mL, 3.91+0.08 mg GAE/mL=Z =% %% 3, NTo|| B]

& F5AS Aol wet F vlE de] foHo® e

Table 6. Antioxidant activity of sugar-preserved peach
(Prunus persica L.) juice with various cultivar

Total Total
phenol flavonoid
(mg GAE/mL) (mg CE/mL) ABTS (%) DPPH (%)

Radical scavenging

Cultivar"

NT  0.29+0.067™  70.11£0.32°  1.67£0.00° 0.10+0.00°

KC  036+0.51®  166.52+3.49"  4.48+0.02° 0.77+0.09°
CC  0.46+0.09°  166.58+2.02° 4.69+0.04* 1.38+0.06°
JC  0.04+0.05° 175.30£1.76°  4.01+0.08° 0.63+0.16°

MC  0.77+0.28° 171.18+0.83"  4.46+0.03° 1.25+0.07°

NT  1.86£0.057%  0.00£0.01°  5.79+0.29" 12.28+0.79
KC  2.62+0.12¢ 0.07£0.00°  20.03+1.74° 12.23+0.25°
CC  5.00£0.06" 0.11£0.01*  30.29+2.32* 26.76+2.23"
JC 415+0.11° 0.05+£0.00° 27.08+0.73" 23.54+1.72°
MC  3.91+0.08° 0.09£0.01°  27.22+1.77° 25.25+1.99*

" Cultivar using in preparation : NT: No treatment, KC: Kanoiwa
Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.
? Values are mean£S.D. (n=3).
% 2~4 Means within a column not followed by the same letter are
significantly different (p<0.05).

" Cultivar using in preparation : NT: No treatment, KC: Kanoiwa
Hakuto, CC: Cheonhong, JC: Janghowon Hwangdo, MC: Mix.
? Values are meantS.D. (n=3).
% >4 Means within a column not followed by the same letter are
significantly different (p<0.05).
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