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Effects on the Shelf-life of Tofu with Ethanol Extracts of
Rubus coreanus miquel, Therminalia chebula Retz and Rhus javanica

Se-Wook Oh*, Young-Chul Lee and Hee-Do Hong

Korea Food Research Institute

From 7 different medicinal herbs, Rubus coreanus miquel, Therminalia chebula Retz and Rhus javanica was
selected by paper disk method against 10 different microorganisms. The ethanol extracts of selected herbs was
added into Tofu, and the total viable cell counts was determined. After 4 days, total viable cell count reached
to 107 and the Tofu putrefacted. The tested sample added with 0.01% of Terminalia Chebula Retz extract, the
shelf-life was extended as 108.8%, with 0.05% was 117.3% and with 0.1% was 132.6%. Among 3 kinds of
medicinal herb, Therminalia chebula Retz has better powerful activity than others.

Key words: medicinal herb, extension shelf-life, natural preservative

M =

AErFo] ol wet B M WEAE gy
Ho} A e AE gt AnAe] AZ=rvr FURe R
A FHA& 7HE WAAAEY fEel Sk 5%
U BEF AL BRrE] 8 FHo Ed
i3l BAo] ol AL U,

SHH, FRe FESH0] 22 AFog 4F
E oA 7P w39, TS ot 240
Az FAEE Z5 Ao AAgA BRI A8
oh|izfto] & JYFH oz 58 AFolry, 2L,
6.0 A2 B2 =7 FRIF| 80~-88%2 HEFC F
3] B33t whgo] Uued, o]st TR Aol Bk AT
ZE A A pHE ZATAYY, FHE F7INE S
A71E WEO A AgP3LAY microwave X &g WHE®
o] glon 84 F|EA BHES YA R o|&5 Wby
o] RiHT glom SR Riflas
g9 SFEA Uitk YFaHE S-S
3 Jov AEA fH dAFEDL FHo

*Corresponding author : Se-Wook Oh, Korea Food Research Insti-
tute, 46-1 Baekhyun-dong, Bundang-gu, Sungnam city, Kyunggi-do
463-420, Korea

Tel: 82-31-780-9299

Fax: 82-31-780-9299

E-mail: swoh@Xkfri.re.kr

746

7¥eld AR Q7 23E AW AR daes gl Aot
mEA, B =RdMe daiart % Jem 544,
Ay, 2T, BER}, AL 7ERL, 243, LElAE
o= 3o FFEAE AAENReH 2 AF AdE B8
2}, 7B, @ulAb 3% o@hg FEES TRl FEEE A
7¥sted A pA= dge AU AEsLa sy

MorR

ggdygo] 258 Aogw FARAIE YT (Eugenia
caryophyllata), Z5FT-(Alpinia katsumadai H), E-ZHRubus
coreanus miquel), 2PV (Crataegus pinnatifida), 7YA45 (Ter-
minalia Chebula Retz), 237} (Rosa laevaigate Michx), ¥l
ZHRhus javanica) 7% AH&3HAT.

SAl

Ao FAE FFEE it A4F B WAER EeA
Q= FFEAN Escherchia coliRCTC 2571), Staphylococcus
aureus(ATCC 12692), Bacillus subtilistATCC 14593), Bacillus
cereus(ATCC  11778), Lactobacillus  plantarum(ATCC  8014),
Leuconostoc  mesentroides(ATCC  10830), Candida albicans
(KCTC 7965), Saccharomyces cerevisiae(ATCC 9763), Listeria
monocytogens(KCTC  3569), Pseudomonas  fluorescence(ATCC
215418 AP0l ARg-Enh 2k e d4 4% =20 3
Hjx| oA wjdet & APl ARSI



g g FRAPY A

OEtE FEE M=

FEAE S
e 100 mLg H7he
oA 180 w9t FEeTh. FEEE o ¥A] (Whatman #2)
Bl A 3 AheFele dEes Arste] dud

FE2ES 100mg® 4338 w3
3210,000X gl A

022 um YIEEE )83 AF3sL o)
g A2 AME3ITH

Paper disk method

APAEA A v ZF g 19Fe1E Hel A4 wiR|
2 &A 459 HA 4 2xo)A Awjdst F o012 50mL
o Bufjek wiAo] HEst] FFE wikEA a5 4%
71% early log phased] =238 & o]&dl aFBAL A
EUTE viYE 4FE peride] ZAAY HEst] F
AT HAA @ & FEES 8mm filter paper disk(What-
man No.2)°l FA1A IAEIR] FH 9ol o} gidae]
A JAezolA 48A7F midEAth Mg T disk F99]
clear zone2| Z7(mm)L=A sHES Blwalg iy,

579 MEM A% A¥

AlFolA AT FREEEE, 29 WsbdelM el 2
EHE AAT & 64X68X1.5cme] 7|2 Hekslod 9.1
X4.6cme] BFL7)ol| W TRkl oujo] At
22 B2 § o7l B, 7S, 2uiAte] e

== T4 1T

¥l sColA AehEA 19 A0 R FHE Helo %
FHoz wstel F35E PO SHAo et

SARA e Tesl Y] e BAsT

747

Xl

7=|jl_l. al _TI_E

= =
SA| Aoy Mg
Ay, 250, B2 AL, 7B, F987E, QA
7o) Tt ke FEEL ARSI 1059 FAATF U
&bod paper disk methde] &J&t &S St 2 AF
£ Table 19 YeERIY. 25+ FE2EY 4% B. cereusol
sty drEde Veplsler B4 FE2ES L plan-
tarum, C. albicans, L. monocytogens®ll W3l &4 v}
ehie™ 71R8-L E. coli, S. aureus, B. cereus, L. plan-
tarun, L. mesentroids, C. albicans, S. cerevisiae, L. mono-
cytogensdll tate] 84S Vel 7HE F €2
spectume 7HAlE= A2 UEHHTE iRt F&E9 A9
T uwAd Y it spectrum> YERNJEHE E coli, S
aureus, B. subtilis, B. cereus, S. cerevisiae, L. monocyto-
gens, P fluorescenced et JHBgS HERHATE B
Ay, 7Y, QlA; FEEC] Bl s E =L 3
TEAE 7L Y= AoE FJdEe] olE 35E TR
AR A Aol FABIR &k
FHo| MEY ¥ njxle F&22 54
B1z) 7S 2 oA dEE FEES T 0.01%,
05 2 01%ww)el S5 FH7kele] 5°Colla] & AshEA
FHTrE S 2 43E Fig. 19 YERASITH
Bo)] 2719 uAE FE= 1IX10 cfu/gl 2 YR H)
Z7] vlAEo] e 7oz T olv AlTE
A ela elste] AT HELR 5E B
a4 S7F B Aoz ATEAT xTe A s
7} Ao wel EuAEGTL 22X 10" cfu/glE SR
om 2do] AFHF Foll= 44X10° cfu/glE, 4% o=
2.6X107 cfw/ge 2 SAHNT AR 62 o]Foll= TR A
FE384o] A3 AU FHTE 10° cfw/gl st
= o2 FFHAUTG

o

Table 1. Antimicrobial activity of selected medicinal herbs against 10 kinds of microorganism

Extracts 80% ethanol extracts
Microorganism AD B2 o)) DY BY F an
E. coli =) - 7 - 8 . 6
S. aureus - - - - 7 - 5
B. subrilis - - - - - 1
B. cereus - 4 - - 5 - 5
L. plantarum - - 5 - 6 - -
L. mesentroides - - - - 5 - -
C. albicans - - 6 - 7 4 -
S. cerevisiae - - - - 8 - 4
L. monocytogens - - 6 - 11 - 1
P, fluorescence - - - - - - 4

YA: Eugenia caryophyllata, *B: Alpinia katsumadai H, ¥C: Rubus coreanus miquel, ¥D: Crataegus pinnatifida, >E: Terminalia Chebula Retz, F:

Rosa laevaigate Michx, "G: Rhus javanica.
ONo activity.
(diameter of clear zone-diameter of paper disk)/2.
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Fig. 1. Changes in total cell count of Tofu treated with 80% ethanol extracts stored at 5°C.
(A) Rubus coreanus miquel, (B) Therminalia chebula Retz, (C) Rhus javanica @ : control, +: 0.01%, ¥ : 0.05%, [1:0.1%
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Table 2. Equations of total cell count and calculated extension time

Treatment Regression equations Days" Extension (%)”
Control
y =—0.1093x%+2.1057x+0.86 (R*= 0.97) 3.58 100

Rubus coreanus miquel

0.01% y =-0.0924x%+1.9412x+0.9971 (0.97) 3.77 105.2

0.05% y =—0.0511x*+1.5875x+1.4114 (0.98) 4.05 113.0

0.1% y =—0.0596x%+1.4711x+1.5457 (0.97) 4.54 126.9
Therminalia chebula Retz

0.01% y =—0.0756x>+1.798x+1.1414 (0.96) 3.90 108.8

0.05% y =-0.0217x%+1.3769x+1.6 (0.97) 420 117.3

0.1% y =0.0311x%+0.8811x+2.1157 (0.98) 4.75 132.6
Rhus javanica

0.01% y = -0.0627x*+1.6837x+1.2329 (0.94) 4.03 112.5

0.05% y = ~0.0189x%+1.3354x+1.5929 (0.96) 431 1204

0.1% y = 0.0067x*+1.154x+1.9257 (0.95) 429 119.8

"Time required to reach the 107 cfu/g.
Shelf-life extension percentage compared to control (3.58 day).
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