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Abstract

This study was carried out to gather basic data on the restoration and extent of Don tea (a coin-shaped tea), the
traditional tea of Korea. We examined the physicochemical components and anti-microbial activity of Don tea extracts
at 0, 5 and 10 months. The Hunter value L', of Don tea extracts which were matured for 10 months decreased from
7.01 to 4.97 compared to that when the extracts were first manufactured. However, the b" value increased from 0.09 to
2.67. There were higher contents of inorganic matter in Don tea extracts following manufacture in the order of K (14.12
mg/100 mL), Mg (0.94 mg/100 mL), P (0.88 mg/100 mL), Ca (0.16 mg/100 mL) and Mn (0.16 mg/100 mL). Classified
catechins contents were found in the order of C (19.97 mg/100 mL), EGC (9.30 mg/100 mL), ECG (9.02 mg/100 mL),
GCG (8.50 mg/100 mL), GC (7.61 mg/100 mL) and CG (5.63 mg/100 mL). The longer the maturation period of the Don
tea extracts, the lower the contents of inorganic matter and catechins. However, this did not apply to the total phenol
contents, particularly in the phenol contents of Don tea extracts matured for 10 months which increased by 93.82 mg/100
mL. Don tea extracts which were matured for longer periods showed higher anti-microbial activities against Bacillus
subtilis and Streptococcus mutans. However, there were lower activities against Staphylococcus aureus, Escherichia coli and
Salmonella enteritidis. Consequently, it was concluded that a shorter maturation period was required for the effective
utilization of the inorganic matter, the catechins and the gram-negative bacteria in the Don tea extracts. However, a longer
maturation period of 10 months was found to effectively utilize the total phenol compound contents and the gram-positive

bacteria.
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Wilting(Drying in the room well ventilated over night at 25~307)

|
Sorting(Removing the hardened leaves, sprig and impurities)
l
Steaming(Steaming the leaves of tea for 7~ 10 minutes at 100°C)
l

Mash(Mashed in a stone mortar 20 cm in diameter and 25c¢m in
height with a wood pestle 6cm in diameter and 35 cm in height)

l

Forming into Don tea
(Getting 15 g knead tea leaves into shape in a Korean traditional
Dasik plate with 2.5 cm diameter and 0.5 cm thickness)

l

Ist drying (Putting into the bamboo basket and drying in the room
for 2~3 days at 25~307C and 50~60%)

l

Punching and binding together
(Making a hole 0.2 cm diameter with a bamboo needle)

l

2nd drying (Drying in the room temperature (25C) and
50% relative humidity for 15 days)

l

Preservation and aging(Wrapping with the traditional Korean
paper hand-made from mulberry trees, putting in
a packing case and storing it at 25~307T)

Fig. 1. Manufacturing process of Don tea.
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£4} 12 ¢ gato] WL 1000 & 90 mLAA 33 F
z}z} 33] F&3sk] £ FE2ES colorimeter - o] ol
A2} A|(Minolta Co., Japan)Z Hunter 3t ZAMSF LEk(H
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=z B A7 122 o ¥ 100C E 90 mLellA
3% B¢ 747t 38 323 F Whatman No. 4 9|2 o2}
5t A YAFFEZLTACB model, =Y)NA
AaA7lEA FB=E SHSIHTHKEDA 2002).
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FEZFE ExF B2 1 gl 100C & 90 mLE ¥ vt
oA 383 33) %319 th Whatman No. 4 HE|Z 73}
S vld] SHGTE A3} ol E Sepak Cis 7HEZ A0l &2
Bt 2 FE2E5E fEA1AE 7FEER| 9] HPLC €+ 3
mLE oA & BN fE8 AEe vlolA2 HE(045
um)E & 7}3)A] HPLC(Watres, USA)E. 278311t} HPLCO!
A AL 30x4.6 mm F32 Cel L, E9lE acetonitrile,
ethyl acetate, 0.05% phosphoric £%(120:20:860, v/v/v)2.2
& e B9 12 ml, 4 25€ 40T, F3Es UV
254 nm(Park er al 2008b)$3T}.
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A3t 75%2] methanololl A 24417 &
Qb F&3F ¥ Whatman No. 2 JH 2 o33 ¥ 3 T35
%712 §5% A& ol &k T e 2 FIATE Ba-
cillus subtilis(cKCTC 1022), Bacillus cereus(KCTC 1012), Lis-
teria monocytogenes(KCTC 3569), Staphylococcus aureus
(KCTC 1927) & Streptococcus mutans(KCTC 5125) 5F7} _1
2 A T8 Escherichia coliKCTC 2441), Pseudomonas ae-
ruginosa(KCTC 1636) & Salmonella enteritidis(KCTC 1240)
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23151, B paper disk(28 mm, Toyo Roshi Kaisha)ol] F2
AL 1,000 mg/ L o] HEE 9E QAG 50 yL/idiskS &
FAZ ohE 35CollA] 24R|3F Bt vkt 3 paper disk
$19] clear zone2] A 27 (mm) - paper disk(28 mm)S &
B 8l5 tHHeo e al 2008).
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Table 1. The color of Don tea extracts as affected by the
aging period of Don tea
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Eal 284 39 F718 ALK Mg, P, Ca € Mn
¢ 7 UttiTable 2). Park er al(2008b)& 3t3lol E3HE
718 &FE K, Ca, Mg7} 247} 19.80, 1.21 2 0.84 mg/100
mL olthetar siged), £ d7oA e K, Mg, Ca ©22
Cacl Hl3] Mg &Heko] tha B Ao 2 Yepgort 11 xjo]
£ 3R gyt B A7 239 Park er al(2008b)] A7
A 7P B o] o] e AeE vepd Ke Al 3
FolE 14.12 mg/100 mLHY® Re] 5/4L3F 44120 Ao
A& 8.65 mg/100 mL, 107887 SAAIZ AAX = 8.10 mg/
100 mLZ 6.02 mg/100 mL7} 72 UEh £ A7} Park er
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Table 2. Inorganic matter content in Don tea extracts as
affected by the aging period of Don tea

Inorganic matter content (mg/100 mL})

Hunter Ripening period

value 0 month 5 months 10 months
L 7.0120.35*Y 5.78+0.29 4.97£0.25°
a -0.400.02 -0.514:0.03 0.17:0.01
b 0.09+0.00° 0.50+0.03" 2.67+0.13°
JE 0.00::0.00 1.24+0.13° 3.34+0.26"

Characters
0 month 5 months 10 months
Ca 0.16£0.01*V  0.08+0.00”  0.14+0.01°
K 14.12+0.71° 8.65+0.43" 8.10+0.41°
Mg 0.94+0.05* 0.54+0.03 0.5620.03"
Mn 0.160.01° 0.10£0.01° 0.07+0.00°
P 0.88+0.04 0.45+0.02° 0.36+0.02°

Y Values are MeantSD, n=4.
% Values with different superscripts in the same row are signifi-
cantly different at p<0.05.

D Values are MeantSD, n=4.
? Values with different superscripts in the same row are signifi-
cantly different at p<0.05.
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A7 Aol AE 6.72 mg/100 mL= 13 AEZ 7HAEQom,
EGCE 9.30914 6.10 mg/100 mLZ, ECGE 9.02904 1.33
mg/100 mLZ, GCGE 8.50914 2.85 mg/100 mLE Yrobd
o F MR L 0E3 SR A E 69.68
mg/100 mL, 5703t 494171 AolM= 4511 mg/100 mL,
107097 42121 Rl ME 27.71 69.68 mg/100 mL= V}E}
o] &4 7)7ke) A2 asE AES JeEhIQT) o] 9t
e e daAe AT FHS B2l vl iy
ATHE Chung YH & Shin MK(2005) 2 Park ef al(2008¢)<)
B3} dAsigivt. whaba] 2ute] gl gedtd] sl 7lo]
DL MR (Park et ol 2008b)E AL 7Hte w) ZAdo)
YA =2t uhe E Ao Bol} Ya@o] wo]
B2 FHEI) F(Park ef af 2008b) Freko] 7y o @M
=219 & mE FHF AR 4 7I3te] #e
Aol vlg] Ao Hojd HAoz AYzier,
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2 2L T H=sgELS 54 713ko] AFE go}
A At 2 Fe]] 77.649K Aol 9.

mLE YEPATHTable 4). % HEsts due s 2 3
AA] 1A 2 AL AE 3152 mrel| Bodstm(Chon et
al 2008), catechin, catechin gallate, flavonol glycosides 2
gallic acid 5 T #lsd 222 FAYHHeo ef al 2007,

Table 3. The catechins content in Don tea extracts as
affected by the aging period of Don tea

Catechin content(mg/100 mL)
Kinds of catechins

e o el vAE 9F 35

Park et al 20082). 1H 22 F ¥=3}3HE $2F2 Table 390
A8} o] Eake] £/ 713kol AFE catechin Fdo] i
A AE n# ¥ o) Zawojok 3 Table 40M = F71e 73
& Jedth o= Atk 2 %o =xtel] ¥ catechin
F7b 54 3 RE golA slE 1 &318te] theaflavind}
thearubigin & 22+ & ¥ =33E=2 Hlet Z(Ryu HH 2006)
oA 7191d Aoz dAdEc)

= 3+ g4 898 AR A Staphylococcus aureus s
oI g 4%%% o>5>07H L SN R FEE coR
Al YERGTKTable 5). Staphylococcus aureus

=4 713t0] %‘J’ 55 T Tl BA JEehd Ta-
ble 35 2 o FHEHZIFY QS JNH oz go] e
Aoz Azrem, 10097 $9A12 E3F FEE0] Y|
Bacillus subtilis, Bacilus cereus, Listeria monocytogenes '3 Strep-
tococcus mutans To 3] FNA o2 HL 3t A2 )
ERdl 212 Table 40149} o] 4] 717te] A5 H=sa
o] I AolA 71918 Zeg et

=& F2EE TY TR w9 450 AolE
Uelo] At H 9] FE2ELS A 55 Y491 Bacilusce-
reus$t AL M K3t WE, WA AFAA 2Fe ¢
Qo] == Listeria monocytogenes® Nl 3+ S-S
9—01 Al AV A verla, AdAe de] Exsle] AF

£ WAAF = Bacillus subtilis, 37 7rdsle], 24189 B
o, ool BAstn 548 JeRNE Staphylococcus aureus
9 ZX]|1Q) Streptococcus mutans9ll NEAE 8.50 mm ©]F

0 month 5 months 10 months o= =
Catochin 5 - o AsEs veRdoh 23y 1071870 A7 B4 52
t 97+1.00°7  9.97+0. 72+0.34°
atechin(C) 199THLO0T 9.970.507 6.7240.34 -2 Staphylococcus aureus 1,500 mg/ L} Streptococcus mu-
. a b C
Catechin gallate(CG) 5.63+0.28 2.8840.14 0.95+0.05 tans 1500mg/ L A2 T2 A&t 5579 @ 25 832
Epicatechin(EC) 5132026 457023 3.86+0.19° mm °]7%e] A& g el o, &4 7|7t e o
Epicatechin 9.0240.45°  6.77:034°  1.33+0.07° Aol & e
gallate(ECG) 4 710 Geldt Exte) FEEo|] a7 T 3%
Epigallocatechin(EGC) 9.30+4047°  924+046°  6.10+0.31° HAlE gt 23S AR ARege] A Eato|HA]
Epigallocatechin 4.52£023°  2.44+0.12°  1.78+0.09°
gallate(EGCG) Table 4. Total phenolic contents in Don tea extracts as
ffected by th ing period of Don tea
Gallocatechin(GC) ~ 7.61:038"  448:022°  4.120.21° affected by The aging p
. a b c Contents(mg/100 mL)
Gallocatechin 8.50+0.43 4.76+£0.24 2.85+0.14 Characters
gallate(GCG) 0 month 5 months 10 months
Total catechins  69.68+3.62°  45.1142.14° 27.71+1.86° Total phenol  77.64+3.88"  86.77+4.34®  93.82+44.69°

Y Values are MeantSD, »n=4.
* Values with different superscripts in the same row are signifi-
cantly different at p<0.05.

" Values are MeantSD, n=4.
? Values with different superscripts in the same row are signifi-
cantly different at p<0.05.
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Table 5. The anti-microbial activity against the gram-
positive microorganisms in Don tea extracts as affected by
the aging period of Don tea

Robrob RAHEETE

Table 6. The anti-microbial activity against the gram-
negative microorganisms in Don tea extracts as affected by
the aging period of Don tea

The Inhibition diameter (mm) The Inhibition diameter (mm)
Gram Gram
sitive concent- negative concent-
plo R ration of .g . ration of
mslfrrac;z;al extracts 0 month 5 months 10 months rm:rro‘blal extracts 0 month 5 months 10 months
stramms
(mg/L) (mg/L)
500 8.50+0.10"" 8.60+0.11"? 8.92+0.11° 500 9.2040.10Y  9.10+0.11° 8.82+0.14°

Bacillus 1,000  931+0.11° 921£0.12°  9.9490.12° Escherichia 1,000 9.80+0.14*  9.35:0.13"  9.11+0.12°

subltilis 1,500  9.4320.07° 9.28+0.10° 10.03x0.17° coli 1,500  10.02+0.12°  9.65+0.14° 9.39+0.11°
2,000  9.87+0.07° 9.5740.12° 10.47+0.19* 2,000 10.22+£0.13*  9.99+£0.12° 9.89+0.14°
500 - - 9.27+0.11° 500 - - -
Bacillus 1,000 - - 9.65:0.14° Pseudo- 1,000 - - -
monas
cereus 1,500 - - 9.86+0.15° aeruginosa 1500 9.60£0.21 9.60+0.13  9.66+0.14
2,000  8.82+0.18° 9.82+0.14° 10.72+0.10° 2,000  9.88+0.19  9.88:0.14  9.81+0.17
500 - 9.54+0.13°  9.980.16" 500  8.85£0.13*  8.75+0.11° -

Listeria 1,000 - 9.57+0.20° 10.1620.20° Salmonella 1,000 9.40+0.10°  9.20£0.11°  9.2430.12°
monocy- itidi R . b
togenes 1,500 - 9.98£020° 10.30+0.13" enfertfidls 1500  10.70+0.12*  10.20+0.12°  9.4230.11

2,000 - 10.10£0.17°  10.50+0.12° 2,000 10.89+0.16° 10.59+0.14* 9.8120.10°
500  9.46+0.12° 9.26+031°  8.32+0.10° D Values are MeantSD, #=12.

Staphylo- 1,000 0.56+0.14° 9.46+023°  8.8240.16 D Values w1th different superscripts in the same row are signifi-
coccus cantly different at p<0.05.
aureus 1,500  9.78+033  9.68:0.23  9.54+0.21 3 Not detected.

2,000 10.12+0.11° 9.9940.08°  9.94+0.13°
= =) 5.
500 897+0.10° 9.17¢004° 94120112  LOIAE #7°] 9.60 mms} 9.81 mme} A EE ERHL
&4 713t Bg feldte :

Strepto- 1,000  9.27+0.10° 9.47+0.11°  9.67+0.07° i i° 1kl e el 3}214 . o
coccus BHA| Yeo ef al(1995)2 t}RollA] F23) catechin 3 E-&
mutans 1,500  9.67+021 9.78+0.11  9.71x0.13 CloFek Rajy wlEe] dis) @ mve Uehpe 9

b a
2,000  9.96+0.16" 9.86+0.10° 10.430.13 Escherichia coli¥®} Salmonella enteritidis ¥ el = A

Y Values are Mean£SD, r»=12.

? Values with different superscripts in the same row are signi-
ficantly different at p<0.05.

¥ Not detected.

BAMTER Escherichia coli®t AT Salmonella enteri-
tidis 25 A= At 2] 5] 107143 544
A &2 280 vg] 2 A VeRtiTable 6). A3l
o] AR L F2EY Tt 2255 2A JEh 2,000
mg/LY W Escherichia coli-< 10.22 mm, Salmonella enteriti-
dist= 10.89 mmE JeERNAtl S5 Pseudomonas ae-
ruginosa® W3A = %4 717kl ZAI%l0] 500 2 1,000 mg/
LollM e 3 245 JehiA &stem 1,500 2 2,000 mg/

3] 2 S 7tk Eadisitk aERR B QT
A A} 7o) g2 222004 BT =4 vehd
a3¥gT Staphylococcus aureus$t 173 3FFHT
Table 39| & FHIF FFlA 0743t SPAZ RAdMe
69.68 mg/100 mL, 57§83t &/JA17] Aol A= 45.11 mg/100
mL, 107497t £43A17) RNAE 27.71 69.68 mg/100 mLE
vehd HE b o MRl 93 duEes g2
e ARl Aoz FHHUT

= ABA] £ 24 EEE A% V12 ARE
g3l sl Exte] 441 717Ho, 5 2 1071Q)o] o3t
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SFE FFe T 10Ezt %*M?;l AeM = 93.82
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a4 717rol APE Bacillus subtilis®} Streptococcus mutans
FANM = =, Staphylococcus aureus, Escherichia coli 2
Salmonella enteritidis TN+ A Yeldd) uels F7)
&, 77l 9 ogsAdTY] a9 olg FHdMe 4
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