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Abstract. Anaerobic treated green teas were sealed with aluminum pack and stored for 12 months at three

different temperatures such as 25,

4, or -10°C. Anaerobic green teas were evaluated with respect to physiochemical

properties and physiological functions. The longer anaerobic green teas were stored, their total nitrogen, tannins,
or chlorophyll contents were reduced. Especially, the lower storage temperature of green tea resulted in less
loss of physiochemical contents in green tea. Since green teas stored at -10°C exhibited less loss of physiochemical
contents, compared to green teas stored at 25 or 4°C. The qualities of green teas stored at -10C for 12 months
were similar with those of teas stored at 4C for 8 months or stored at 25°C for 4 months. Since ‘a’ value
(green color) of green tea was considered as an important criteria to evaluate the tea quality. Anaerobic teas
stored for 12 months were monitored their ‘a’ color values with -12.40 (fresh one), -10.54 (-10C), -9.77 (4C),
and -9.06 (25°C). Sensory evaluation results showed that anaerobic teas at -10C were more favored than those
at or 4 or 25°C. In conclusion, optimum storage temperature for anaerobic green teas should be -10C.
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Table 1. Manufacturing process of N, gas treated green teas.
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Process Manufacturing machine Specification
Steaming Steaming machine Boiling pressure: 7.84 pa-cm®
(ED-2000) Steaming pressure: 1.96 pa-cm'3
Time: 60 s
Primary Primary drying tea roller Number of main shaft rotation: 37 rpm
Drying (ES-2000) Air supply temp: 100 + 2C
Time: 60 + 2 min
Rolling Tea roller Number of main shaft rotation: 40 rpm
(EJ-2000) Time: 15 min
Weight: 2.15 kg
Secondary Secondary drying tea roller Number of main shaft rotation: 37 rpm
Drying (EC-2000) Air supply temp: 70 + 2C
Time: 30 £ 2 min
Final Final drying tea roller Number of main shaft rotation: 30 rpm
Drying (EH-2000) Air supply temp: 80 + 2C
Time: 40 £ 1 min
Drying Drier Chamber Temp:90 + 5C
(NDH-60) Time: 80 + 2 min
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Table 2. Content of chemical components in N> gas treated green tea according to different storage temperature and period.

Sé?irc?(?e Total Nitrogen  Total Aming Acid Tannin Caffeine Chloropnyll Vitamin_1C
(Months) (%) (mg-100 g~ dw) (%) (%) (mg-100 g~ dw) (mg-100 g~ dw)
Before storage

5.17 + 0.06 a° 2,783 + 27 a 1298 + 0.21 a 2.89 + 0.13a 401 + 128 a 179 + 13.7 a
Storage at room temperature
2 5.03 + 0.07 ab 2,699 + 45 b 12.38 £ 0.18 ab 2.70 + 0.06 ab 375 + 121 a 137 £+ 141 b
4 489 + 0.06 b 2,601 £ 32 ¢ 12.00 £+ 0.14 b 257 + 0.12 bc 302 + 23.9b 112 + 10.7¢
6 467 + 0.08 c 2547 + 31 cd 11.68 + 0.11 ¢ 247 + 013 bcd 273 + 16.4 bc 85+ 96d
8 458 + 0.06 cd 2,498 + 36 de 1135 £+ 0.14 cd 242 + 0.11 cd 251 + 13.2 cd 63 + 9.4 de
10 4.47 + 0.06 de 2,467 + 20 ef 10.76 + 0.14 de 2.34 + 0.12 cd 230 + 127 d 48 + 6.7 ef
12 4.41 + 0.06e 2411 £ 22 f 1054 + 0.12 e 225 +011d 222 + 74d 35+ 54f
Storage at 4C
2 5.15 + 0.05a 2,765 + 26 ab 12.92 + 0.16 a 285+ 0.15 a 392 + 203 a 162 + 14.3 ab
4 5.05 + 0.07 a 2,705 + 25 b 1243 £+ 0.16 b 2.73 + 0.09 ab 379 + 20.1 a 144 + 91 b
6 492 + 0.05b 2613 + 26 ¢ 12.05 £ 0.17 bc  2.59 + 0.12 bc 313 £+ 208 b 117 £ 10.7 ¢
8 469 + 0.05 c 2,553 + 39 cd 11.71 £ 019 cd  2.49 £ 0.10 bc 278 + 19.7 bc 87+ 96d
10 460 + 0.07 cd 2,504 + 30 de 11.38 £ 0.24 d 247 + 010 c 256 + 17.6 cd 67 + 8.0 de
12 449 + 007 d 2471 £ 32 e 10.78 £ 0.15 e 235+ 012 c 233 + 143 d 52+ 57 e
Storage at -10T
2 5.16 + 0.08 a 2,783 + 27 a 12.98 £ 0.19 a 2.89 £ 0.20 a 401 + 204 a 179 + 123 a
4 5.15 £ 0.07 a 2,771 £ 25 ab 12.94 £ 0.18 a 2.86 £ 0.12 ab 394 + 205 a 168 + 10.1 ab
6 5.07 £ 0.08 ab 2,735 + 18 ab 12.75 £ 0.14 ab  2.79 £ 0.09 ab 381 + 121 a 156 + 128 b
8 5.03 £ 0.07 ab 2711 £ 37 b 1251 £ 0.16 bc  2.72 £ 0.11 abc 370 + 133 a 147 + 94 b
10 493 + 0.08 b 2632 £ 34 ¢ 1213 £ 019 cd  2.60 + 0.12 bc 322 + 161 b 123 + 65 ¢
12 473 + 0.07 c 2563 £+ 26 d 11.83 £ 0.20 d 251 +0.07 c 286 + 126 ¢ 106 + 6.4 c
*Mean separation within columns for each storage temperature by Duncan’s multiple range test at P = 0.05.
Suof A% 6711E A3t Al 4.67 + 0.08%, 1271 A3} Al A & w20 Fotu|weAt ok e 42 > 5T > -5C
4.41% + 0.06% FreFo] ZaE|glaL, 4Tofl A A% 87) o wolglon, w2 F4L -5C B A] 7P getglvka
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A7k Qs A0 ol I vt 2NY AE AdEE  Aksh Al 72 B0 o8] £AS WEAYE BUe e
AL & 4 Q%I tH(Table 2). AAF Al AR A 12,98 £ 0.21%0) A AR, 4C ¢ -10C A
-10C A Alof ek HAFE AL, 4T vle] Agle AREoA AR7Ire] Aojd4E Hastgled A% 12
o, I A ATl Ao vl 8719, 4T o vlgia= Y & AFLo)A 10.54 + 0.12, 4C 10.78 = 0.15, -10C
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J_o}"“E} Fobu| At S A% Aol 2,783 + 27mg-
100g” dwdi=t), A2 A& A] 270 AT 2,699 + 45mg
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o] A&AHor Fasct 4T -10CE A2t fA
For A7IZke] dojdas ool fAastdion,
SheF 7FAE S AFS > 4T > 10T &0t} Tsuji(2001)7}

11.83 + 020%2 -10C A% A 5 3 wsprt 714 A
Ak 7HAQl T A A 2.89 + 0.13% A A= A%
2709 2.70 + 0.06%, 671Y 247 + 0.13%, 127]1Q 225 +
0.11%2 LRI, 4C A0 A< 270 2.85 + 0.15%,
671 259 + 0.12%, 12701 235 + 0.12%2 A& AAFET}
ek wislr) golom, -10C A% A 270Y 2.89 + 0.20%,
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30% o]} Wl A o] dA|5] AHeo] Ak =(Ezawa,
1988; Kim, 1996) ¢=4= A& A 401 + 12.8mg- 100g”
dwol2 oLt AR A& A] 270 375 + 12.1mg- 100g" dw,
6719 273 + 16.4mg-100g" dw, 127HY 222 + 7.4mg-
IOOg'] dwz 217} 6.5, 32, 44.6% 3= A4S Vel
4Ce 2709 392 + 203mg-100g" dw, 671Y 313 =+
20.8mg- 100g” dw, 1271 233 + 14.3mg- 100g" dw= A}
© ARt g Hst 4ot AgIte] Aoyl uf
o} stefo] Zrasigom, -10C AAS 2, 6, 127) °Joﬂ aaF
2 401 + 204, 381 + 12.1, 286 + 12.6mg- IOOg dwo =z
Areo|L} A& AR ek Wil F9lom AL A& o)
Hl3) 6719, 4T Aol vls) 24709 Y B vt A
%21t} Haraguchi et al.(2002)0] A&7 7F W 2 of o}
w2 ABa AEES BAY AT 23 A% Y

B 70°C 94%, 4C 83%, AL 67.4%, 37C 33.7%= A&
Btk Havk qlo] & Aldat g A= Yoy frARRE
et AZhEIc vebe C BEEo] 60% o]3hel g
F5] o] T AT 4 A =tl(Ezawa, 1988), A]

rlm re

o>

A} 2 vey] C R AR A 179 + 13.7mg- 100g” dwo
A AFe AR A 4709 112 + 10.7mg - 100g’1 dwz ZH28
0] 62.6%, 4C 67§ 117 + 10.7mg- 100g" dwz ZELo]
65.4%, -10C AL 127]1Y0] 106 + 6.4 mg- 100g" dwo.
2 AEE 592%2 AR 4709, 4C 670€, -10C 127 L4
of W&ol o3t F4 W3yt LAY O}Odﬁ} Haraguchi et
al.(2002)= -70C ¢} 4C B3+ A] 35749 &, 259} 37C o]
A 127058 HIE] CY] ZHEE0] 60% ofstE Hol R
ot Wk {8k Sk A gol et

MNE2T & 7[2Hgato| M2 &7|X2| =Rie| X|dhit etz

Aol EAfst= At
acid, palmitoeic acid, stearic acid, oleic acid, linoleic acid,
linolenic acid7} 311 2bof| E0iQl= AARS oF 70-80%
7} AFsbE] 7] 48 Exst AHbako g 2 1y A 2| Ao] ¥
stof| oz 212, W2 FHo S Frhl TrhAnan and
Nakamura, 1977). Z}oj| x| 9] Z]vbAl gheF2- Table 3¢ e}
Walem, A% A AgAE e 23F Akl palmitic

} e+ myristic acid, palmitic

Table 3. Content of fatty acid in N, gas treated green tea according to different storage temperature and period.

Storage Content of fatty acid (mg-100 g dw)
period Cie0 Ciso Cia: Cis2 Ciss (mg-1;|)'8tag|_1 dw)
(Months) Palmitic acid Stearic acid Oleic acid Linoleic acid Linolenic acid
Before storage
575 + 11.4 a° 67 £ 3.7 a 162 £ 9.9 a 602 + 219 a 1,510 + 23 a 2,916 + 28 a
Storage at room temperature
2 541 + 18.0 a 58 + 3.6 ab 151+ 7.0 a 569 + 179 b 1,428 + 15 b 2,748 + 11 b
4 498 + 180 b 49 + 59 bc 130 £ 10.2 b 524 + 152 ¢ 1,345 + 21 ¢ 2,546 + 18 c
6 435 £ 139 ¢ 43 £+ 5.7 cd 1M1+ 70c 468 + 16.4 d 1,268 + 18 d 2,324 + 148 d
8 401 £ 184 d 39 + 58 cd 98 £+ 9.7 cd 407 £ 116 e 1,104 + 22 e 2,060 + 28 e
10 377 + 14.7 de 36 £+29d 85+ 54 de 359 + 81 f 935+ 17 f 1,793 + 17 f
12 353 + 13.0 e 35+43d 79+ 70e 336 + 10.2 f 899 + 15 f 1,702 + 20 g
Storage at 4C
2 557 + 139 a 60 £ 4.6 ab 160 £+ 6.6 a 588 + 19.0 a 1,445 + 251 b 2810+ 43 b
4 549 + 95 a 58 + 6.7 abc 157 £ 12.0 ab 575 + 13.5 a 1,435+ 25 b 2,774 + 18 b
6 545 + 170 a 56 + 4.0 bc 150 £ 11.2 ab 567 + 15.6 ab 1,430 + 16 b 2,749 + 62 b
8 499 + 208 b 50 + 2.9 cd 138 £ 131 b 537 + 19.2 b 1,356 + 27 ¢ 2580+ 7c
10 431 + 228 ¢ 45 + 54 d 108 + 73 c 475 + 171 ¢ 1,287 + 26 d 2,346 £ 31d
12 402 + 228 ¢ 40 + 39d 98 + 94 c 414 + 9.0 d 1,121 + 25 e 2,076 + 30 e
Storage at -10TC
2 568 + 17.4 a 64 £ 42 a 162 £+ 12.8 a 595 + 234 a 1,493 + 30 a 2,879 + 44 ab
4 559 + 136 a 61 £ 5.0 ab 160 £+ 7.3 ab 590 + 139 a 1,465 + 190 ab 2,833 + 31 bc
6 551 + 119 a 58 + 3.7 ab 157 £ 10.0 ab 581 + 19.3 ab 1438 + 15 b 2,785 + 227 cd
8 549 + 224 a 57 + 5.9 abc 152 + 6.6 ab 569 + 15.0 ab 1426 + 30 b 2,753 + 34 d
10 507 + 208 b 53 + 5.9 bc 141+ 6.2 b 543 + 164 b 1,376 £+ 161 ¢ 2,620 + 20 e
12 452 + 20.3 ¢ 47 + 46 ¢ 119 £ 115 ¢ 483 + 18.6 ¢ 1,315+ 20 d 2416 + 21 f

*Mean separation within columns for each storage temperature by Duncan’s multiple range test at P = 0.05.
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acid(Ci6.0) 1} stearic acid(Ciso)©] Z42F 575 £ 11.413} 67 +
3.7mg- 100g" e Agsta a, Bx3F 2HAkel oleic
acid(Cis.1), linoleic acid(Cis2), linolenic acid(Cis3)-S ZH2)
162 + 9.9, 602 + 21.9, 1510 + 23.0mg - 100g"' 2 2}2|5}1
ATk A AA; A] 3 A HFALO] C16:0L 670Y AT} Al
435 + 13.9mg- 100g™ 0] )31, AA7]71o] 7lo1x1o1] we} 3t
ZFo] k43 1270 353 + 13.0mg- 100g"'S Lyehyom,
Ciso= FAFSH Ao 2 A3 7|7ko] dojF]of whe} gl
g 12709 AAF A] 35 + 43mg - 100g" S UrepiTh &
23} A ARl Cisad 670 A4 A] 111 + 7.0mg - 100g™ 0]
AL, 12704 AH A 79 £ 7.0mg - 100g”
Fom Ciso, Cisae 12719 AR Al 336 + 10.2, 899 +
14.7mg- 100g" $HFo] gastirh. & A4 S A%
2,916 + 28mg- 100g ol 4] A& 670Q 2,324 + 14mg-
100g", A3 1271€ 1,702 + 20mg - 100g" 0.2 #Z7|71o]
ZAoALE 3laFo] k43It o]+ Anan et al.(1982)9]
A A Al AR 3Tl AAE B kY] 10%7F A%
o7l & =F 15%7F gt Bagh W83k A

O o] i

ok Aol

4C ARoA= 60 A% Al & AAE S 2,749
+ 62mg- 100g" 22 A% A FeF 2,916 + 28mg- 100g™ o]
vl 9.4% a7} WA AL, Cieo, Ciso, Cisit, Cisa, Ciss
o 7}7} 545 £ 17.0, 56 + 4.0, 150 + 11.2, 567 + 15.6, 1430
+ 16.4mg- 100g" 0] 220, 12784 A& A] 402 + 22.8, 40
+3.9,98 = 9.4, 414 + 9.0, 1121 = 249mg- 100g" 0.2 3}k
o] a3tk o]+ Anan et al.(1982)0] A& A Cigy,
Cigo, Cis1, Ciga, Ci339] Z2AH|E0] 203, 1.7, 7.6, 214,
4839 =4, 6719 AR A] 21.2, 1.6, 8.1, 21.9, 46.6%= &
ORI QUSAThe Haeh ofF FARE BeE & ¢ Tk
-10C oA A& 270D A Cigo, Ciso, Cisit, Cisa, Cisad}
Z A HPAF SheFe Z17)F 568 £ 174, 64 £ 4.2, 162 + 12.8,
595 + 23.4, 1493 + 30, 2879 + 44.1mg- 100g" 0.5 A%
A u @) He W) Aslo), A97Itte] Ao des
223 AR Cigott Cigo 18]AL =323} AHAR] Cisa,
Cisa, Cigadt & A4l o] st Ao R 1271
A% Al Ciso, Cigo, Cigia, Ciga, Cisa® & A4 FaF2

Table 4. Color changes of N, gas treated green tea according to different storage temperature and period.

Storage period

(Months) L value a value b value a/b
Before storage
55.85 + 0.17 a° -12.40 £ 0.12 a 29.56 + 0.12 a -0.42 + 0.00 a
Storage at room temperature
2 5467 + 0.11 b -11.85 £ 0.10 a 29.30 £ 0.12 a -0.40 + 0.00 ab
4 53.08 + 0.15 ¢ -11.22 £ 0.13 b 28.88 + 0.19 b -0.39 £ 0.01 b
6 5211 + 0.25 d -10.18 £ 0.12 ¢ 28.36 + 0.11 ¢ -0.36 = 0.00 c
8 49.67 + 0.26 e -965 + 0.17 d 2795 + 024 d -0.35 £ 0.01 d
10 4713 £ 0.26 f 923 +0.11 e 2748 + 0.16 e -0.34 = 0.00 e
12 46.07 £ 0.28 g -9.06 + 0.11 f 2711 £ 016 f -0.33 + 0.00 f
Storage at 4C
2 556.53 + 0.26 ab -1225 £ 021 b 2944 + 0.18 a -042 = 0.01 b
4 55.06 + 0.16 bc -12.01 £ 0.13 ¢ 29.36 + 0.18 a -0.41 + 0.00 ¢
6 54.74 + 0.24 ¢ -11.79 £ 0.18 d 29.24 + 0.15 a -0.40 + 0.00 cd
8 53.13 + 0.27 d -11.31 £ 0.18 de 28.80 + 0.14 b -0.39 + 0.00 de
10 5219 + 0.16 e -10.34 £+ 0.16 ef 2845 + 0.17 ¢ -0.36 =+ 0.01 e
12 49.75 + 0.24 f -9.77 + 0.09 f 28.12 + 012 d -0.35 + 0.00 e
Storage at -10TC
2 55.76 + 0.21 a -12.35 £ 0.13 b 2952 + 012 a -0.42 + 0.00 b
4 55.25 + 0.27 ab -12.28 £ 0.11 ¢ 2947 + 0.10 a -0.42 £ 0.01 ¢
6 5481 + 0.68 b -12.13 £ 0.20 d 2940 + 0.14 a -0.41 = 0.00 d
8 5489 + 0.20 b -11.72 £ 0.18 d 29.28 + 0.17 a -0.40 = 0.01 d
10 5346 + 0.12 ¢ -11.21 £ 0.13 d 2891 £ 0.13 b -0.39 = 0.00 d
12 52.68 + 0.20 d -10.54 £ 0.24 d 2842 + 014 ¢ -0.37 £ 0.01 d

*Mean separation within columns for each storage temperature by Duncan’s multiple range test at P = 0.05.
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7¥7} 452 + 203, 47 + 4.6, 119 + 11.5, 483 + 18.6, 1315
+ 19.8, 2416 + 20.6mg- 100g"o]°4u} o]% Anan et
al.(1982)0] 245 -12C oA AR ol T A4 FhF
ol 670 Folli= 8% F&= HASIUTHE Halet g 2
7} Lo, & Ay AR2ETL-10CHenR

2 7IXE Sxtol MY
A AR Al ERe] Gl o] WEt 53] SAjo] g
5

ol wE d7|A P =29 4‘]4*—11*0*; Table 4°ﬂ
Woled, A% A L(FE)FHS 55.85 + 0.179)

AA Al 270 AT F LS 54.67 £ 0.112 Qm o]
FHA = Ao, 670E AAF A 52.11 + 0.25, 1271 ¢Y
46.07 £ 0282 Pw7} ZAastgch @(HME)3e A4 A
-12.40 + 0.12004 2704 A2} A] -11.85 £ 0.10, 671
-10.18 + 0.12, 1274€ -9.06 + 0.11 & ZFAs+ch b (Y
TS AAF A 29.56 + 0.12004 AR 6701Y 28.36 + 0.11,
12709 27.11 + 0.162 AA7|7Fo] ZojARE b’ Zro| 7+
adte Aol /b ()= A% A -0.42 + 0.00]
A AA7|7Eo] AapeE gho] sk, A 6714
o] -0.36 + 0.00, 127§Y -0.33 + 0.009T}. Anan et al.(1982)
= @/bgko] A A -0.460]=d 25CoflA 270 A%
Al -0.37, 4702 -0.31, 671 -0.22= Zro] ZFAFcta B
Skt ol & Al datel AR AFde & o A%
th 4C AA A= L gho] 2709 A& A] 55.53 £ 0.26
ow A7F7|7to] BipeE L gho] 7‘*611 A7 67 H o]
© 5474 £ 0242 A7 Ao H]al] MAFo] 4bds] o] =9
+ A%E UEhih g A% 270 -12.25 + 0.210]
, AR 6709 -11.79 + 0.18, A7 1270Q -9.77 + 0.09%
717t AojA45 mA o] ZadkS o 4 AT b’
A 270 29.44 + 0.18, 671 29.24 + 0.15, 1274¥
12 £ 0122 AA7|7Eo] AojA4LE gho] TAsH= A

Roa oo
— rlo o [

o|qlek. ‘a’/'b’ g2 A% A -0.42 £ 0.000] H]sf 274 A]
2 A 042 + 001, 671 A7 A] 040 + 0.000.2 2 2jo]

SZ

7} Qg ent, 871 039 + 0.00%E Fho] sl 7ol
Qo @/b ez HrlstH 4T AAo] AL HAH
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Table 5. Sensory evaluation of N2 gas treated green tea according to different storage temperature and period.

Storage period Shape® Liquor  color Aroma Taste Infused leaf Total
(Months) (20) (20) (25) (25) (10) (100 Point)
Before storage
17.50 + 0.71 @’ 19.30 = 0.51a + 0.48a 23.20 £ 0.51a 9.30 + 0.22a 92.37 + 2.03a
Storage at room temperature
2 17.30 £ 0.49 a 18.10 £ 0.62b +065b 2040 +057b 867 +026ab 8467 +061b
4 16.50 £ 0.57 ab 17.40 £ 065 b + 0.62 20.27 £+ 054 b 810 + 0.54 bc 80.37 £+ 0.82 ¢
6 16.40 £ 0.51 ab 15.30 £ 0.36 ¢ +054c 1820+ 051c 730+043¢c 7440 £ 1.28 d
8 1540 £ 0.51 bc 13.10 £ 0.36 d +037d 1610+ 080d 6.33+040d 66.33 + 0.95 e
10 1510 £+ 050 ¢ 11.30 £ 043 e + 0.57 de 15.60 £+ 0.57 d 5.30 £ 0.36 e 61.70 £+ 1.70 f
12 1440 £+ 057 ¢ 10.30 £ 0.36 e +037e 1513 +034d 510+ 037 e 5823 + 1.19 g
Storage at 4C
2 1740 £ 059 a 19.20 £ 0.50 a + 054 a 2290+ 054a 910+ 0.51a 91.93 + 049 a
4 17.23 £ 0.59 ab 19.10 £ 0.29 + 0.34 ab 2240 + 0.57 ab 8.70 £ 0.36 a 89.37 + 0.87 ab
6 16.93 + 0.40 ab 18.53 + 0.45 +045b 2150 +057b 827 +054ab 8643 +152b
8 16.53 + 0.48 ab 17.60 + 0.45 +069c 1990+ 062c 737 +£054bc 8113 +0.77 ¢
10 16.10 £ 0.36 bc 16.50 + 0.65 +051d 1863 +025d 690+ 054cd 7563+ 167d
12 1530 £+ 054 ¢ 14.80 £ 0.24 d + 067 e 17.07 £+ 054 e 6.20+059d 69.57 + 144 e
Storage at -10C
2 1747 £ 062 a 19.33 + 0.60 + 0.64 ab 23.10 £ 0.57 ab 9.30 + 0.36 a 92.30 + 045 a
4 1740 £ 0.36 a 19.10 £ 0.51 + 0.51 ab 22.70 £+ 0.59 ab 9.20 + 0.37 a 91.30 £+ 1.28 a
6 17.20 £ 0.36 ab 18.80 + 0.57 + 0.54 ab 2220 £+ 0.78 ab 8.90 £ 0.22 ab 89.60 + 1.70 ab
8 17.10 £ 0.67 ab 18.43 + 0.68 + 0.65 bc 21.83 £+ 0.12 bc 8.27 + 0.33 ab 87.43 + 0.38 ab
10 16.80 £ 0.70 ab 17.70 + 0.62 +080c 2070 £070cd 790 +£041Db 84.00 + 0.50 b
12 16.10 £ 0.37 b 16.90 + 0.54 +054d 1990+ 075d 750+036¢c 80.00 + 0.16 ¢

“Sensory evaluation date indicated that good qualities of N, gas treated green tea have a tendency to receive high scored value
on physical property factors.
YMean separation within columns for each storage temperature by Duncan’s multiple range test at P = 0.05.

717] Hzolet AAEH o=

1t (Muramas, 1994). Ot= gfolL} 2}o] EM T SARSE 7
ko2 A7 A 23.20 + 0.51 70| A AAZ7]7ko] AojAp=

19l Tk 5 ARo] 323 gadl A% 127190 15.13
34de YERlth A sl &

2270 A A% 12714 &

o, O]t *o*%oﬂ/ﬂ A7F717ko] dolA A 7] 59 &

S A ARSEe} Zio] WhAlsl 2}

ol &

510 £ 03782 7

< A Ao Hily

Z} ole A A 9.30

-
A

o Fo] YT FUTL AZEL 4L A% A 4737

Zro] o 4=

=

ors|4

FHEE R BIEE N
wol % A% Fdo] 7

4T A A 94%4 A YA A%

| 0] A3t

oot sHARE ofzh
14.80 + 02479 Uehil=y), o] 2L ik g2art 2
wER A Ao aeoR etEo] Ajo] Bul 5 ko] A
o

A

_|_.
d

Zastaa, A% 127190)=

3| Zas Aiutel AZrEthEzawa, 1988; Kim, 1996).
A 4R 2 Aolt flelot A4 6HARE 7

=
7H AR, A1zl Aol WAE o Fastsinh g

Folut o] BT GAT AFOR AF7I7r0] Lol WS
S 2A W 9 W5 ANH % WA o] gadt]

ool Uﬁm, 4C A3 Aol 3-470] Fhaditin 1
mahgich Selu AL Qe A4 A 930 + 022864 A%
4709 870 + 0369 0.2 Hol7k Gigloh, A4 671 Uke
A7 A AR 1212 620 + 0,597 ke,
ot AREETH: SFSHATE Ao] 4 Ag7Izke] LojA
A seio] Foeulo] ARstel o] wAys) Aol Fef

e Folrkn Az

Kor, J, Hort, Sci. Technol, 30(5), October 2012



-10C AR A] Q& dA0l AR AR A 17.50 + 0.71
7

zﬂguq_ q.]x—l ¥4 = 9
on} A% 107158 ok sk Aok, e A
A

2 67 L7 A= 22,50 + 0.548 082 Z W3kt glglon,

2 87N UHE Zra7t Adolut AR 1274Y o= 19.60 + 0.54
MO AYY 442 etk o A% F 7tzEwels

Fu A & E2IAGARR] Ciso, Ciss Y AMSHol| 9
off HAE YA A E =2 S e A 4
T2 AYZr=Et(Muramas, 1994). W= 3F, A3} GARSE 7
oz A% AL 2 Aol Aok, A% s
B 2183 + 012802 74t wls Agr]7ko] Zola
2 HutAol ko] 7Zart 2=t Haraguchi et
al.(2002)0] B 25 C o)Al 470 A& A 74 o)A ZHAas}
i, 4C AAF Aol 3-430] Fhrashe -72C oA gte]
WS} gicka Be eI 2 Aol o3 Agazte
Azketeh Sl A 9 A% A 9.30 £ 0227 of| A A%
871 827 £ 0.33 o= & Zpo|7} QiSl ok, A4 107114
FE vk dAe] A% 12710l 7.50 £ 0.36782 e
ith o= Ale x]iir:]—b oFstR|gE -10°C o A] A A7) 7k
E]O-1 /\]—p:]-ﬂ- 7]—]:]:]0] tﬂ—}“ OH X}_,]

2 E

A SA4E dRul Lo umstel 4L, 4T,
10T o A4 A BA SAEel U, Fobul ik
SR, Zhel, @S, Hlghul C 9 AARS Ag7Izke] A
P45 Tsgol ZAESIT), 2 489 Y GLFEE 10
Aafo] A, 4T Hla) HYom, FeF gat Aeo]

o

3 871, 4°Coll Wa)A= 4L A=
=S el a'gho] Badtes E4o] AstEtd), 3
7142 H2pe] FW =4S Uehj ¢

A] e > 4T >-10C Izi AL ETt £35S B4l
AL oF = 9loit). FA) Bk uF So 7 Hrlste I
} 1009 PHdo] 447} $&E FAo] AstE, A
oo weh 97172 Spe] F4ol *JOI’S}

1271 A& A] 804

.,..oh.l:l

4 4T 87019 81.14, Are

Kor, J, Hort. Sci, Technol, 30(5), October 2012

o8 ARLET} Fe4E Edo] syt mehy &

Are] WS F3at AT, 10CE B7142 B2 A4
a0l AAL R AA S Tt

Al

42, Al By HA A=

7t FR0f: 5

o
&

re
0f0
Ao

(=

Anan, T. and K. Nakamura. 1977. Change in lipid content and
fatty acid composition of tea leaves during growing period
of the first and second flushed. J. Jap. Food Sci. 24:305-310.

Anan, T., H. Takayanagi, K. lkegaya, and M. Nakagawa. 1982.
Change in the content of fatty acid during storage of green
tea. J. Tea Tec. Res. 62:44-49

Ezawa, T. 1988. Storing and wrapping of tea. Shizuoka Tea Asso.
Cham. Res. Bul. 441.

Fukatsu, S. and T. Hara. 1971. Effect of storage condition on
the qualities of tea. Study Tea 40:58-66.

Hara, T. 1984. Nitrogen gas packing of green tea. J. Tea Res.
60:1-6.

Haraguchi, Y., H. Sano, K. Nakazato, K. Tomaru, and M.
Yorishita. 2002. Effects of storage conditions on quality of
match tea. J. Tea Res. 93:1-8.

Ikegaya, K. and M. Masude. 1986. A new simple determination
method of total amino acid in green tea. J. Tea Res. 63:35-36.

Ikegaya, K., H. Takayamagi, and T. Anan. 1990. Quantitative
analysis of tea constituent. J. Tea Res. 71:43-73.

Institute of Agricultural Science (IAS). 1989. Methodology of
soil chemical analysis. Rural Development Administration,
Suwon, Korea.

Kaoahachi, O. 1988. New compendium of tea work (storage and
packing method of greentea). Shan Hyob Printing Co., Shizuoka,
Japan.

Kim, J.T. 1996. The science and culture of tea plant. Bolim
Printing Co., Seoul, Korea.

Muramas, K.I. 1994. The science of tea. Jochang Bookstore,
Tokyo, Japan.

Quin, L.D. and M.E. Hobbs. 1958. Analysis of the nonvolatile
acid in cigarette smoke by gas chromatography of their methyl
esters. Anal. Chem. 30:1400-1404.

Takeo, T., K. Ikegaya, and M. Nakagawa. 1988. The sensory
evaluation and brewing condition of taste of green tea. New
Compendium of Tea Work, Tokyo, Japan.

Tsuji, M. 2001. The relationship between Chemical components
and the quality of Tencha Tea. J. Tea Res. 90:1-7.

Yoshida, S., D.A. Forno, J.H. Cook, and K.A. Gomez. 1976.
Laboratory manual for physiological studies of rise.
International Rice Research Institute, Tokyo, Japan.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


