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The gadic cultivation area is moved by change of grown environment due to global warming. It is important
to predict changes in cultivation area, quantity and quality of each crop. This study was carried out to estimate
the yield and response of garlic growth by the rapid temperature changes in the greenhouse with thermostat
control system. Seedlings of Namdo gadic were planted on September 27, 2012 and harvested on May 30, 2013.
The used treatments for a rapid temperature change in March-April-May were TO (control): 6.0-10.4-17.2°C,
T1: 6.0-5.4 (-5)-17.2°C, T2: 6.0-10.4-22.2 (+5)°C and T3: 6.0-5.4 (-5)-22.2 (+5)°C. Total dried weight per
plant of garlic significantly increased by 5.0% for T2, but T1 and T3 decreased by 12.5 and 4.6%, respectively,
compared to TO. Total yields of bulb within the temperature change as T2 and T0 increased significantly
(p<0.05), as compared to T1. Decreasing temperature significantly (p<0.05) reduced plant height, SPAD
reading, crude protein and fiber contents etc., as compared to T0O and T2. ABA contents gradually increased
with time but IAA content rapidly decreased. Conclusively, growth and yield of gadic were more affected by
decreased temperature than increased temperature at bulb development stage.
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Bulb yields of gadic as affected by different temperature conditions at harvest.
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Introduction

T A2t g G vhsol 2003do=

TR Q} FHl/MA 7R HapH o7 EAfe= Ao R U
Bt o (Heo et al., 2006; Kim et al., 2008), 2= H3}of|

weh 3 AR QLB 9 FASHe 9ol Yl
A0z FAET 9Jr (Shin et al,, 2004). S-2|Ltee] 7]
FHsks T2 Uelel Hlste] AdEst a2 5
7)ol o] ML QIE} (Jeong cf al., 2014). Xt A
B A5 ool o3t FARPA 5, FAste}

'_19

F

TAol WNE] Uolut nhse] 8o AL Fu glo
u], 7p7he: vleel SRl YRSl Sgel BAL

= 27k ek, ko] FRAEele) Qe choRa )8
2 a2lo] oJaA] FFE W= A 0T HIE Q=1 Ledesma
et al, (1997)& ¢1Ao| H|tfE=E AEZFo] =om =

LA et 2y} Tzl sleFo] =y skt AT §}
of We AgA W B ollee e S
neoR QIF BEE ¥aRL Zefely ASTAS A
HFELO 2 wheA) Slo] B4 MBI Jang et ol., 2009),
s} Fuke] wl-2uky) TS pyruvic acid, &, SS1EHE
o] g} Folet ATEAE AL e AeR Hil (Lee
and Suh, 2009)%]3L Q=] FEF Haxo] B Aol W
St W-9)2] ASdE7E WEel Hol o #AE o
o7 7¥s/d %= A7 Sl 1377}1] FEA o et
9] QI7gn[choll gt 4] s =it kel ol s 5
Az aQlat g2 allel tiste] AFE s e
Q1O 1} (Shin and Lee, 1988; Park and Lee, 1992; Hwang
and Tae, 2000; Ahn and Yoon, 2010; Kim et al,, 2011) L
A3k olu|st /\]Z-]o]]:]_ UuHA 0 7 abscisic acid (ABA)2
RS 49 el 4y o Vs DT A )
2|3l Q)L (Yamazaki et al,, 1995), ¢173¢] v]tjo]] ABA7}

OFRIth= W11 (Yamazaki et al,, 2002)7} It} E3F Sohn
et al. (2011)& J2|& np=2] YAY gibberellic acid (GA)L}
jasmonic acid (JA)+= QIHES}7| Hof| Z|tjo]] Gato] 1 o]

b sk WhH ABA SRS vItiAAIZ]RE HAE
7hRtekar Harshoiet, 47:‘—4 H]tholl thgh A= AR
5 A2 %_# GARFFol W2 wf A9 vith7} =
i %*Eﬂl?% 31 (Jackson, 1999), Allium sp.ol|4] ABAS]
of wje} vt} ExlE k= A-23 (Sohn et al., 2011)
s 1 Aok, e AdolA gol Aulisks dAIE nhee
oz Aol ATt ThAIEO] ol AErie Holmd= 7
7k Qltk, ol= e 7] °F vhs =719l 3-5¢f| 2=
7} B T Fo 24do] W] e - vheol ©f
213 o] ey (70-80%)3 o] AFEA] A3 2l 2z
O = o]ojx]|iL Qlt} (Sohn et al., 2011), 12U oF&7HA]
AgA ol 71goldol whe 7ol 24 9 A4
1 A7 AL = Aol

upeba] 2 Aol A= AR oA e = v o]
ool 2 G JPAl v s AR AEA

WSk 18|75 slelshi Shiet,

oM ofN o

HOH‘L‘

%xlsm 2 17171 Spstel 7
el whe-e 2L 5

E92 olgste] 2012 94

=+ 23271 Al vls AYAR ol SH —,—]0 A Bt (Chon et
al. 2014), RCP8,5 7| %2719 ZHEA S m ol AT £
Leh FEA4E A (Kim et al, 2012), E79] 25=of u}
E A4 dAAF 5 (Shin and Lee, 1988; Park and Lee,
1992; Hwang and Tae, 2000; Ahn and Yoon, 2010; Kim et
al., 2011)& 7|22 AAsiect FAS U It L
s12 Agel] 9isl 7o) HE HELEE Ha 59zt vt
FA Y] P2 s 7EoE Al (Fig 1), a9
exvso] giet Helpe] WA 20194 3-4-59 39
7 Bt 7IEe® dj2Ael TO (6.0-10.4-17.2°0),

10 A

[ R, |

Average temperature (°C)
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Decade of the month (month day™!)

Fig. 1. Temperature changes of Naju city during the experiment in 2013.
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A2A 2Tt Tl (6,0-5,4(-5)-17.2°C), IL-A2+- T2 (6,0-10,4~
22.2(+5)°C), A2a1-285k A2l T3 (6.0-5.4 (—5)—22.2(+5)°C)
2 AAstelon, A 2= 49 Tt T332+, 14
2= 5]l T29} T30 Wit if 51 glo] £5°CH] =A==
il 1o ASEAE ARSI (Fig. 2). nH=9 a4
25 24517] 918 1<3 m ol Hld ¥'dS& 2013\ 3
Hof| AAste] 59 WA FA8HeE Hd Wf W S
2 HI7HY SRe2d] pollon, HAURE FAISH
7] 98l & B-&3F A2] (LP- X1450, LG Co,, Korea), T
AE gloflo] AH|o|A (WHA-600KR, Weller, China), HlE 3]
E] (RWPH, Raon system, Korea)o]] =R A& AAE &
ofAl o] F HEE X5t 7 Aitels &
ERHBLE Haslely] flete] dEAYE T, TESE
2 Nam et al, (2007)2] ¥e] whe} B3t 30%7
£ o) Al AsE WhEc, ZIeeh o
Flol E5lod ANBIST), A% % I 3585
WK 2L 2412 14, 2-39) Tbe] ARS w14
13 EHlo|Ae} F71 3 AP Afm) c 25 e g
Skoith, 2k9] A5 AelE el e ARE 9y
7] &8 fll 2-3Y &FY Al 2EARE HEE
of #7shadrt.
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Obs ZHEHEA A3l AM8H vhs F5& 3AF
Z=uRsE ARl en, 32 20129 99 27 4282 2013
| 59 3040l &siqict. HErnks 4-6 g &9 QlES
A A= 18X11 em® WAGFRd (153 ol THE5}ct,
AF wj A I gekE o 2 shglc) Al W]

o oz EEAE (RDA, 2000 Fo E3}o] AAjslsich
nphso] QEN O BA 24 24k 914 (SPAD-502, Minolta,
Japan), B3HAE (Li—Cor 6400, Li—Cor Inc, USA) 52 3
4 30¢, 49 30¢, 5¢ 30 1 7HAo R ZASHGL, -
He 3%, a0, 74 5L ZARIC e 2ApY
o2 TEXZTAHERAIE (RDA, 1995)0] &5to] ZAFSH
o}, AJH|EES 10 atd AEEEO 2 NiPiK= 20-8-15 kg, EH]
2,000 kg@} 413] 120 kg A8tk 3249 12} F+8]=
39 5] 22} F=r]= 39 250l AlE-SF3IT

a dm

Mo

SIS BY v B8R 242 5 30
AT AEE 50°CoM T =t HSO-hO2 &

St A RS AEA] B4l ARSI EYFEAS w2

i

78 EYSSHEAR (RDA, 1988)0] &sko] AAlskglo,
AR o] Bk SAIIA 23] 2 mmAlE FIA

=3
A SRR ALgSHT) pHet BOR AT ok £
T 1I5= o] 3041 X3t A SA5I3aL, f8
IS Lancastertd], 7] E3=FS Wakley?} Black®H o2
shodct. e Mg ol (Ca”, Mg, K2 5 g
FAJEo] 50 wl2] 1 M NH,OAc (pH 7.0)Z 7}3}o] 30
e} oj}sto] YRFEIEAH (Atomic absorption spec—
trophotometer, Shimazu 660, Japan)o. &2 ZA3}3c) Al

Foll AR =] oFel4] 5442 Table 19 HER ATt
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tr

e 1o fr o
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ABAZ} IAA B12 2t 2ln} ol7olA] ABASHIAA
S EHYS =257 J5te] 2290 (80% methanol containing

2% glacial acetic acid)= {3} S| WRPAREO] Wil sk
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—
!,i —e— 2013 Real ave. Tem. (T0)
) 25 ~ T1 (Real treatmented Tem.: -5°C)
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Fig. 1. Temperature changes of Naju city during the experiment in 2013.

Table 1. Chemical properties of soil used test before experiments.

Exchangeable Cation

Parameter pH oM T-N EC Av. P,0Os CEC
K Ca Mg
(1:5) g kg"1 g kg'1 dS m mg kg'1 ----------------------- cmole kg —---mmmmme e
Mean 6.0 12 0.60 0.08 140 0.25 4.5 1.0 10.2
SD' 0.2 1.0 0.06 0.001 52 0.01 0.2 0.04 1.1

+SD, Standard deviation.
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Soir), mepiee AEs 5] lsto] At oh2
EAES AASH] fIste] FE5oll polyvinylpyrrolidone
column¥} Cig (Sep—Pak Vac) cartridges (Waters, Milford,
MA)® oju}stiey, ofabe NS AT E=71E ol
3lo] Axs=3190m, ELISA A2 A Tris—buffered saline
of HELAIZC 1AM A4S 918 SRE ARE 200 nl
methanolo] o] ARE5}Y o, 83f= 300 ml phosphate
buffer saline (PBS, 1.3 mM NaH,PO4, 8.7 mM NayHPOy,
0.14 M NaCl, pH 7.4)-& Y11 ELISAR B3 & #eks}s)
At} (Walker—Simmons, 1987; Yang et al,, 2001), ABAQ}
IAA immunoassay detection kit (PGR—1)+= Sigma—Aldrich
BlAfol A FQASEST

opn|lett B vhzo) 3-E ohv| Al St Sakano
(1981) 9] WS WRste] 0.5 g2 A|=E 6 N-HCl= 7}s}
o] 100°ColA] 24A17F 59 ZhpatsliAlzl - Aes5stkaL,
0] =93 sodium citrate buffer (pH 2.2)0] 0] ofn|i=
AF A5 H A7) (LKB-Biochrom 20, Pharmacia LKB Biochrom
Ltd, UK)E ©]&sto] 45k} oo column Bio 20
PEEK sodium feedstuffE AR5, buffer+= sodium citrate
(pH 3.2-6.5)2 AME8F1om. ninhydrin®] 84S 25 ul
hr'2 243}t Column &%= 50-80°C, HMS-or=
131°C2 3}al, EHAI7HS 68 min© 2 33Tt
Ut FUME B 4o 105°C ARPIIAEY
Moisture analyzer, MB45, Ohaus, USA) S &2 7}¥3t & A
22 275j0] 295k eI RS Keldahl®
o] g3lo] Bl (K—424, Buchi, Switzerland), &5 2
o} (B-323, Buchi, Switzerland)@} Ao GAIE #A
Aokl AATHE A4z 6,255 Felo] ATk 24
}-& Soxhlet =& (Universal extraction system, B—811,
Buchi, Switzerland)2} ZA|HAE2Z7] (Foss 2050 Soxtec,
Hoganas, Sweden)E ©]83F3itt, HxEAIR 0.3 g& FI8l
0.9 NaCl-&9 1 mlE H7Fste] 43X ths CHCL
CH;O0HZ 1:2% 42 89 4 ml-& Y31 7514 vortexdS
o}, 25°C 2204l 154 WA|SHIL 4°C, 3,000 rpmof|A]

—~

BN

e ofN o

oL |

1047 dalEelsto] ofjE2 Fotal Aar S &
I FAE SAsIelth 23E-2 550°C A3 dgive s,
ZA9AE HSO,—NaOHY (Fibercap System, 2022, Foss,
Hoganas, Sweden)©.2 A 0.A.C, (1995) FFHo| we} &
A3}k, Ascorbic acid H-492 A|& 0,3 g& F3l| 6% HE}
Q14 10 miS H7Fste] 7PHA vortex®t Thg A-2ofA] 10
=1H A, o) AS YR (4°C, 3000 rpm, 10 min)

3t B AF=ol-S- F|5}al syringe filter (0,45 ul, Waters Co.,

u

acide] TS 2t AoS ohA) Aatk & o e}
QLIS © Arste] Sioh 2e NS vhEste] 272 BA
&I T}E Ascorbic acid TeF 4o AR8E 7]7]= HPLC
(LC—2010, Shimazu, Japan)< AMESFECE ARESE column
£ Nova—pack Cis 2.2 3,9x150 mm®]¥. 2, 1.0 ml min 9]
ey 259t FFEZRRE L-ascorbic acid (Sigma
Co., USA)E ARE-SISITH

EAX2| RE flojels B4 TE 1S CoStat software
(CoHort Software, Monterey, USA)S Al83}to] HolE5L
BAsgon, WE el o E stk 2 Hel o
Aol gk frofat A kA AARE - 1X0.05 4
FoA FAqo)x} A% (LSD, Least Significant Difference)

& WA

Results and Discussion

S T2 At FToll= S AARA] A o] Au=]
I Qle] 7152 d3to] whet AfufA| o] EAdskaL it (Heo
et al,, 2006; Kim et al,, 2008), 18} 2U3sle} HE9]
s ASE[d7]o] =9 S4s U J7dstE Qlsto] od
7 A5 S 9 o]l FFS FaL Uk webA 2
AgtolM= IRk WSt gt nkEo] el &
A& Tefstarat 201849 3-4-5¢ 37§ U=A19 9
W72S 72 A 49 (T1a} T3A2h)ol|, iL-2%]
2= 59 (T29} T3A|2]h)ol| £5°CH] =5 dAste] A

MREN  AdAGS A nhsrcks U ks
=
(e}

Table 2. Growth of gadic in tunnel house and outdoor by different temperature conditions.

Treatment Plant height Neck diameter No. of leaves Photosynthesis rate Blooming time
cm umol m? s May
TO 88.9b 1.62 6.0 12.5b 5.1-5.5
T1 83.5¢ 1.56 5.7 12.6b 5.1-5.5
T2 96.2a 1.67 6.7 13.7a 5.1-5.5
T3 93.0ab 1.65 6.3 12.9b 5.1-5.5
LSDo.0s 4.22 ns ns 0.75 -

"Mean separation within columns of each observation by LSD, 5% level.
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Fig. 3. SPAD reading of gailic leaves as affected by different
temperature conditions. Data represent mean values +SE
(n=3).

Hgt 23}, Table 204 Kol BRe} Zro] 242 #1232
=+ T1o] tz- TOo| HIste] 6.1%7} H=4stATt (p<0.05).
Hid o] ALA]2]at T29F EdhA|2]Tel T34+ = 23]
8.2%2} 4.6%7F Z713t Zloz ZAE ALt (p€0.05). 3]
T3A 2= 49l A2 AZEUdgole Etstal 249
WEl7} Holx] g olfi: 58] B4 FP-LErt +5C
iﬁﬁhﬂé o I FATO RN AL AEFH AT A

= ASXZ AR 011- Ax 3)ESE Aoz AHZIEQ
ot FRHES Jllxiﬁl?‘ﬂ T2= TiHGH 9.6%7} S7F
(p(0.09)5}0] 4:3fo] Fwlizd] Uzt Ao Az
s 4dith= 39 IMs=rt 0=t (Fig. 3)
o]b mao] H]cH 9 oAkt J—}'!—:E‘O] 748 Hoz /\H71—Q
et oFulbafufof A Steer (1980)2} Brewster (1990)+= SHA|
Ugole] ZAo)H MLUSE T u|thrt WMED Aol
Spgstthe Baet SARE Anilrt wrebd vhse] )
7)ol Aj27)7ko] AojAH o] g 4 glon Hiy
2 AYe A nhso] A8S Z7H1Z 5 9k 2

o= 2},

SHEN ks 53 3 7o) Bolot A8 aelx
S 29 215} Table 29 el visk 2ol 5914 2
o7k QA EA] esket (p=0.05). Lefut vk 15 7o)
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Fig. 4. Bulb yields of gadic as affected by different temperature
conditions at harvest. Mean separation within columns of
each observation by LSD, 5%]level.

g =t oo H|ske] T1, T2, T3A2|L7} 212t —12.4,
5.0, —4.6% Z}o]7} A=t (£0.05) Steer (1980)= A4
PwRt 129 ] 70 BAS 27K B ek 94t
Shlek (Fig, 4). L2t - H|th7]of @8 AJXF A2 =
25 39 7o) TS Bapols 20102 FEAYLE B
o1&} 4= 9JQIt} Tae and Hwang (2000)2 nl&2] 3171*1'34
Bl AL AN TES ATk B 5T, Steer
(1980) %= WHEF2] Creamgold HE5 ol-8sto] Fdx1is)
4] A LAl At 0] w]efE ARk st G4
stoich. web whsel Hgrlo] 7129 Aol Wasi

N2 FE SRl AFS F 5 ULOR ol

et AelE 2 5o A7k AaEolof & Solc

2|0 HE  Fuene] JRe Wwe ko) ¥
7148 fpe] Wk Table dofl Lehiole) mhsel 3
ol Ut UFUAS F VY WS BRFS NI RS 2
Folglon] 7P 2e TS 71 FrjoleL Qlatolgl
t}. Shin et al. (2004)> A5} SJGA] S nhz9] QA £

E
QL
R
=
g
o

3
o ZE8ol 7 Bol e ﬂ°1 Ve

et al, (1999)%= Fujofulo] oFE S auko 39 24 o|Zof
Solsp] Al LRS- 7 U bRk
sheith. g2 E ARt 449 da

Table 3. Bulb characteristics of gadic plant as affected by different temperature conditions at harvest.

Treatment Bulb height Bulb diameter  Bulb moisture content Bulb weight Bulb Misss-planted
cm % g plant'1 %
TO 3.28 4.67 62.1 32.2ab' 0.13
T1 3.10 4.13 62.0 28.2¢ 0.05
T2 3.34 4.68 63.6 33.8a 0.17
T3 442 4.59 62.8 30.7b 0.15
LSDy.0s ns ns ns 2.19 ns

"Mean separation within columns of each observation by LSD, 5% level.
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Table 4. Mineral contents of leaves of gadic plant as
affected by different temperature conditions.

Table 5. Amino acid contents (mg 100 g'l, FW) of gadic
plant as affected by different temperature conditions at harvest.

Plant Observed Mineral content
Treatment

part date N P K Ca Mg

) ) Treatment
Amino acid

TO Tl T2 T3

g kg’
TO 222 3.05 402 247 391
TI 216 3.14 413 256 375
T2 234 3.16 409 251 3.80
T3 225 3.10 411 236 3.64
TO 226 301 397 236 3.80
TI 256 3.10 412 274 398
T2 213 322 380 242 3.57
T3 234 322 427 290 375
TO 203 321 3790 135 345
TI 229 3.00 3720 1.60 3.44

March 30

Bulb April 30

May 30
T2 19.8 336 3550 1.26 3.21
T3 20.7 3.11 3420 123 3.36
TO 18.6 3.82 60.2 173 8.56
T1 179 3.80 54.6 169 8.04
March 30

T2 185 3.74 562 155 8.12
T3 18.8 3.65 584 175 832
T0 169 332 499 16.6 7.04
T1 17.8 372 585 185 824
T2 158 344 502 15.0 720
T3 172 356 577 17.6 792
TO 158 324 440 162 648
T1 162 322 435 158 6.34
T2 150 348 406 145 5.87
T3 152 337 393 148 5098

Leaf April 30

May 30

Aelel T1ak T3A 2loflA] 2t ToRTE Qlat Q17 olA
ol Walth Lee et al, (2012)& FH¥-25ko|A] QAR
R Aas xR Frlol AR Aol AA| Yot
£ Baek= Afol7h it AleAfe|tolA e &
A Aol 2= A5Al sk AFol

ot o Wle|sh WHF FFol U= AOR &

=

d

ol
AR

7},

)

oz ;O

ol

Oto|ite| SIZFHSL whsollA opnicAle] g Table
5ol LERA e} o] Arginineo] WA THS] 15,692
ZABHAL Q1o O th2- 2 2= glutamic acid, proline,
glycine <=0t} URFH O & glutamate®] T2 arginine
I} proline®] AT oA Az 2ot Ao=
A Ut} (Lee and Lee, 2011; Shin et al,, 1999), o}H]
w=ARe] FRo] w2 A@jzt e sie 728755 mg 100g
(FW) A=z Zpol7} IqITh

S220| FaHst Tyl Lwusi] T oo y

Aspartic acid 59.2+4.1" 582443  60.2+4.8 61.244.7
32,6427 329428 332425 33.043.1

Serine 393425 422421 433435 445434
Glutamic acid 82.6+64 73368 77.2+5.1 78.8+6.3
Proline 652452 692454 72.1+50 73.3+4.8
64.142.8  63.5£3.6 64447 62.1+3.2
18.6£12 18513  15.6£12  16.1+1.0
Valine 22.3+1.7 21.3x14 209+1.6 20.5£1.5
Cystine 322426  30.6+2.8 34.8424 345429
Methionine 5.6+0.4 5.9+0.4 4.840.6 5.1+0.6
Isoleucine  8.6+1.0  82+05  8.0+0.8  82+0.4
321419  31.582.0 312422 32.5+2.1
Tyrosine  19.3+1.6  253+15 22112 224420
Phenylalanine 38.9+3.5 433+2.6 39.9+24 412429
Lysine 514435  46.7+2.7 49.743.8 482423
Histidine —~ 42.843.5 42.143.1 41.043.0 42.3432
1140450 1244453 118.5+4.2 131.045.1

Threonine

Glycine

Alanine

Leucine

Arginine

Total 728.8+£35 737.1£36.1 736.9£32.2 754.9£32.6

"Data represent mean values =SE (n=3)
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Fig. 5. Effects of rapid temperature change on the ABA (a)
and IAA (b) content of gadic plant. Vertical bars represents
the standard error of the mean (r=3).
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Table 6. Nutritional characteristics and changes of gadic plants as affected by different temperature conditions at harvest.

Treatment Crude protein Crude fat Crude ash Crude fiber Ascorbic acid
% mg 100 g'l
TO 4.67a" 0.766 1.656 0.268ab 27.7
T1 4.07b 0.709 1.710 0.21% 28.8
T2 4.70a 0.826 1.670 0.306a 27.8
T3 4.23b 0.8183 1.673 0.278a 28.5
LSDy.05 0.311 ns ns 0.054 ns

"Mean separation within columns of each observation by LSD, 5% level.

AT =2 ABAS} TAA S 2ARRE Ail= Fig, 50 Yeh
Welet 5€9e] ABA k2 3ol H|ste] 715kt
ABA SFEE tj 2t TOL} aL2A]2f+t T3 A A S7FslSle
H] o= 2% A5} o] s Ao R AZPET Yamazaki
et al. (1995, 2002), Park and Lee (1992) 5% <17 H|t|7]
o= WA ABA 3HFo| mopx|n 9] uitfof ytofgith=
Huet fAFSHH, Sohn et al, (2011) SJA] FAE vlz9] W
Ay GAS}F JA= )1 =317 Aol o] dsto] 1 o] 3
A} 7H4sdh= WHA ABA g2 H|TZRAZ 1R E 3} S71RE
ohal skGlet o]2A] o] Ht7]ofA] ABA 3 S7H= <l
Ao vt £R1 07 o]olA] kS AFH o2 Fol= 89l
o7 2golas SISk TLeju TAAY] SF ABA
Srge Wi e okRe HSlrh

AYMEL| HEt s <l

Y}i= Table 60 YEPH ST, 2t d 39k Al 2
59 A$- 5-7%X %= (Shin et al,, 2004)°]|L} & A3
A ko]l WA A= ST, Kim et al, (2000)2} Jeong
et al. (2006) Az}t 2EWE S} T2 T el
el §-8A4E ko] gk 4 93 Eash W8t
Akt FRHE At 2 s YA w9
2 TOQF IL2A 2| T2olA =2 e B
AL-eb a1-7ke] 2y FhEe Zol 7t 9lsiet (p40.05).
A5, 2315 9 ascorbic acid T A E|ZE Zfol= ¢l
Fou 2HARE 2u7t w2 AYFLFE el St
(p€0.05)3H= HEFS Bt

He JPHES

Conclusion

2] 17 HIth7]¢l 3-5¢of 2= 2

3
2733t ol59] ekt e 2ABHATE AR
=

£ 1o

2 4 99 279
304l sieitt. AP EFE 25t As2d He
sho-2of 2ERAE YIF2EVE F7EE AAskL 3-5
2 PIUIE HYTER 4508 FAES S Hel T
TO (control): 6.0-10,4-17.2°C, TL: 6.0-5.4 (~5)—17.2°C,

T2: 6.0-10,4-22.2 (+5)°C and T3: 6.0-5.4 (-5)—22.2 (+5)°C
= st g A3, AESEE T27F 22 ToR
t} 5.0%7F Z71skg ot Tiah T3: 7+ 12,59} 4.6%7F 74
St 23S Bl 12 H ks A20] nhso] F{EeS
AR 771489 e A E oA Zdgel &
Aue Ao 2ou 2ehid S T09F 2014 =
< e Hole A0R AU ABA IS TO9F T3
oAA 2A F7Istet ole 257t SEHeE Sl
ZBFolie). webA Wi H|th7]of] o] Al H ks oA
20| nlz9] S sl o AR aflem Ageke
SIS, Yor o5 7|22 FFFo A ol
71948 &= Ql= A7t SfjEojof & Zof,
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