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i .
Da-Wa Jung, Eun-Sook Nam and Shin-In Park
Dept. of Food and Nutrition, Kyungwon University

Abstract

This experiment was carried out to investigate the effect of green tea powder on the growth and acid production

of lactic culture in reconstituted skim milk. The supplementation level of green tea powder to reconstituted skim
milk was 0.5%, 1.0%, 1.5%, 2.0% and 2.5%. Reconstituted skim milk containing green tea powder was fermented

by single or mixed culture of Streptococcus thermophilus, Lactobacillus acidophilus and Lactobacillus casei.
Supplementation of green tea powder did not significantly stimulate growth and acid production of Streptococcus

thermophilus and Lactobacillus casei. But the growth and acid production of Lactobacillus acidophilus were
slightly enhanced by the addition of green tea powder. When green tea powder was added to reconstituted skim

milk at the level of 0.5% or 1.0%, all mixed cultures of lactic acid bacteria showed high number of viable cell
count and the acid production than 3 kinds of single cultures. Therefore, it was suggested to manufacture the

yoghurt with the addition of 0.5~1.0% green tea powder and the inoculation of mixed cultures of lactic acid
bacteria for on the stimulation of growth of the lactic culture.
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2. A8 &F ¥ HiX]

B Agel Al farEFE B4 AEE Srep-
tococcus thermophilus(TH-3), Lactobacillus acidophilus
(La-5), Lactobacillus casei(L. casei 01)Z Chr. HansenA}
(Demmark) 23] PYste] A1&aATh FATFFE
RAEH(121C, 158)% Lactobacilli MRS broth(Difco,
USA) #jz|el| 4] 37°Coll A} 12A17F 71k 23] Al wi <
3 3 pobdA(110C, 158 10%(w/v) skim milk
(Difco, USA) HlR] ] 1%(viv) HFsle] Te] T4 2

Table 1. Chemical compositions of green tea

powderl)

Compounds Unit Content
Total nitrogen % 572
Polyphenol % 12.04
Amino acid % 4.4
Caffeine % 252
Reducing sugar % 1.25
Vitamin C mg% 484.1
Phosphorus mg% 535.0
Potassium % 2.0
Calcium mg% 2545
Magnesium mg% 162.1

Y (FEE S 71EA T, 2002

A QS 2T Ade 5748 uliAl= Lacto-
bacilli MRS agar(Difco, USA)E = (121, 158)
skl ARSI TH

3. A] ¢

st Aok wEee) AT 348 ADAds
& NaCl(Sigma Chemical Co., USA)E- Al-&-3}% 0,
ZA AT 23] o] &= NaOH(Sigma Chemical Co., USA)
2 Aaals

4. J1B=R HIP7) AR ME0]| 0|Xl= Hst
N2t SabE] Fe A e GEke A

71 93t 7FREAE HEE (0%, 0.5%, 1.0%, 1.5%,
2.0%, 2.5%, wiv)E BodE 10%(w/v) skim milk wj=] <)
A7V T A vt bt g gETs e &

T+E
g2 st FEFIU GEFFR Ale 4

Z+ 1%(vivyd HEsh L, %fg Einall 7§—°r°ﬂ i
ZZ2 112 3o l%(v/v Z3l9 e ’:1, = 37

24N ZNHE Agv? s>Jr pH L
7= A7t wrEele] /Kg-ﬁL_r ?751 < /\] ﬂ@ i=3
AR A B2 BFE 085% A A5 A7 5
3 & pour plate method®” 2 Lactobacilli MRS agar j
Z|of| HZ3}e] 37°ColA] T2AIZF vjeksled EAIE colony
FZ A -’EB}O% CFU(colony forming unitymL 2 WER)
U} 4 S 27817 $15ted pH= pH meter(model
420A, Orion Co., USA)2 Z3 53, AR A== Al
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& 10 mLE # 3} 0.1 N-NaOHZ pH 8.3¢] 2 ujj7}A|
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1. Jhmt Hol0) Qi BETEFO B4 &1

1) i & Mo st

Fl2Este] HEW(0% 0.5% 1.0% 1.5% 2.0%
2.5%, wiv) A7kl 2§k Streprococcus thermophilus,
Lactobacillus acidophilus®} Lactobacillus casei 52
bt Sl m A= QS ZAMSE A= Table 2~
Table 40| JERJSI T

Table 29 VJelt vle} Zo] Streptococcus thermo-
philus= )% 6A)17F & o) 271(1.3x10° CFU/mL)<]] ]
3o} FhEa} 05~2.5% H7FH2.8x10° CFU/ mL~
4.8x10° CFUmML)| A= th4& w2 AL 24t} 7}
=31 1.0% B7FEE WoF 9AIZlE 1.1x10° CFU/

FHEEA7E AF2E @5 S vAle 9% 327

mL, 0.5%%} 1.0% A7l A= vk 12A] 7= 25
1.1x10° CFU/MIL, 15A] 7o)+ 1.3x10° CFU/mLE 3l
o 7 249 YehRglont haTehe 2 2bol7} 9l
ot webA ZEEEAE Hote) Qe M Streptococcus
thermophilus2] Z2]-& F813F G ak& Ox] ¢e Zo
2 YErth

Lactobacillus acidophilusi= Table 394 Hi+ sl<}d
Z2o] 7HR=EA Frb A E AT E e
(4.0x10° CFU/mL)o] ®&] <kt =& 47.8x10°
CFU/mL~1.8x10" CFU/mL)E JERAI o Hjok 15
AR7A g7t #2 RAEAT A F 9A el = 7F
2 =3+ 1.5% 7@7]—-?(1.8X107 CFU/mL)ol| A, 8l 9F 124]
el = 2.5% A 7FH(1.1x10° CFUmL)el| A, 12} 51 uj
%k 15X 719 E 1.5% A7FH2.5%10° CFUML)S A o
ZTHET 58 #E B a8 2 EZ Lactobacillus
aczdophllus«] 3= 7}—?— Z}ol] 28l ekte] Al &
7 URSE & 5 UAYTH

89 Lactobacillus casei®| 73 ${(Table 4) v} oF 9A]7F

Table 2. Changes in viable cell counts of Streptococcus thermophilus in reconstituted skim milk with green

tea powder (unit : CFU/mL)
Green Incubation time(hours)
tea powder(%) 0 3 6 9 12 15 24

0 1.9x10° 8.0x10° 1.3x10° 5.7x10° 1.2x10° 1.4x10° 2.2x10°
05 1.9x10° 2.6x10° 3.6x10° 9.1x10° 1.1x10° 1.3x10° 6.6x10°
1.0 1.9x10° 1.8x10° 4.8x10° 1.1x10° 1.1x10° 1.3x10° 1.2x10°
1.5 1.9x10° 5.3x10° 2.8x10° 7.4x10° 6.8x10° 1.1x10° 8.3x10’
2.0 1.9x10° 1.8x10° 3.7x10° 6.3x10° 8.2x10° 1.2x10° 1.4x10°
2.5 1.9x10° 1.7x10° 3.5x10° 7.6x10° 9.4x10° 1.1x10° 1.4x10°

Table 3. Changes in viable cell counts of Lactebacillus acidophilus in reconstituted skim milk with green

tea powder (unit : CFU/mL)
Green Incubation time(hours)
tea powder(%) 0 3 6 S 15 24

0 8.8x10* 1.4x10° 8.0x10° 4.0x10° 43x107 9.5x10’ 7.0x10°
0.5 8.8x10" 9.8x10* 1.0x10° 8.5x10° 8.0x107 1.4x10° 2.6x10°
1.0 8.8x10* 1.1x10° 6.5x10° 7.8x10° 7.4x107 1.7x10° 1.9x10°
1.5 8.8x10* 1.2x10° 8.8x10° 1.8x10" 7.9x10 2.5x10° 8.5%10
2.0 8.8x10* 1.1x10° 6.0x10° 1.1x1¢ 1.0x10° 1.7x10° 4.5%10
25 8.8x10" 2.2x10° 1.0x10° 7.8x10° 1.1x10° 1.5x10° 3.5%x10
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Table 4. Changes in viable cell counts of Lactobacillus casei in reconstituted skim milk with green tea

powder (unit : CFU/mL)
Green Incubation time(hours)
tea powder(%) 0 3 6 9 12 15 24
0 1.9x10° 9.2x10° 3.1x10° 5.1x107 2.5x10 2.7x100 1.2x10°
05 1.9x10° 7.6%10° 6.1x10° 5.6x107 8.4x10/ 1.6x10° 2.3x10°
1.0 1.9x10° 5.6<10° 4.3x10° 3.3x10° 4.9x10 2.5x10° 2.1x10°
15 1.9x10° 8.4x10° 7.7x10° 3.3x10° 3.7x10° 2.6x10° 2.4x10°
2.0 1.9x10° 1.0x10° 7.4x10° 3.2x10° 43x107 1.9x10° 2.0x10°
25 1.9x10° 8.2x10° 8.2x10° 2.2x10° 2.3x10 1.3x10° 1.6x10°

WA E W&o vlaste] st Frlra S
o M & FEig Aol B 4= gl Wiy & 12
AIZHE tl272.5%10" CFUML)EC}H 1.5% A7}
(3.7x10° CFUmL)oI A & 348 Vehlgla, v)ok
UANZAR] A& F47F 7P A4 el
=2tell 32 polyphenol FollA] A4 =4 2 A
2 24 28-S YEhE F2 A E-S cateching] A2
2 ZeiA vk 9o e =l B gz
249 cateching ZA|ste] 14| Absfol] sl Ay
S W42 gulE &9 A3 A3, Leuco-
nostoc mesenteroides, Lactobacillus plantarum 2 Pedio-
coccus cerevisiaed)] Q)3 2 mg/mL A7} 55, Strep-
tococcus faecalis= 4 mg/mL A7} 4+, Lactobacillus
brevis= 5 mg/mL 7} FEAAFE 2] Kol o
A= 7] A2FeEE o Saccharomyces cerevisiaed]] T3t
5 oAl b Revka siglch Ea v 55 1)
2o R FEAQA G&E e FAE Leuco-
nostoc sp.$} Lactobacillus sp.7} 352} 2 0.5% & 7)o
o3l x4 3 AIH LR fAEL An 27}
E% AQdvhy Bi1steich Table 1o VRt whe} 2
o] & dgo) AH8E JEEAE 12.04%2] poly-
phenolo] gh-5]o] 9121A] Y, Table 2~Table 404 B
B bR A Mg 2ol e fabel ASel 2 3
e XA ko ui g OAZIRE SREA} ot
oA oJg kel F2 &1 gt yehio] A)1st
Ak 2y 7HEmAke] b wE S A w2
u| = ggke] Aol FBlskA] LT}, Streptococcus
thermophilus®} Lactobacillus casei®] 73 %= 7} Fx=x3)
o slal F4 Ehs ob% vinlelglont el R}
VENR = ko™, Lactobacillus acidophilus®) 739
= oRbel 4% 22 Ank S5 Aot ola)

B & 5 AT oA Sl ) 1A R
° o aE A= g2 4

2) i = pH ¥ HFHAZO| His}

7VFEAE A7) 0.5%, 1.0%, 1.5%, 2.0%, 2.5%(w/v)
A skim milk Wjx]of| H7lste] FAFFE HFsln
37°CoA 24X13F Bt vieFatE A t27e) vin &
23 A3z pHel Wahe Fig 1, AgAEs] Vs
Fig. 29} 23ttt

Streptococcus thermophilus= )| 9k 6A) 74| 7152}
£ AWK BE PFoIN vl Hlsle] ofzt v
< pH(pH 4.95~5319} & AR AE(0.501 ~0.640
%)yE eI, sk Alzto] gl wet AL &

@ A% HolwAl okhel 4 4ol FAHRE
& 9 % A 22 skREA A7t S50 njep
T AZF el A Aelr) gle Aoz yehdth
Lactobacillus acidophilus®| 73 % 7FE-5=1 A 7ol A
& W% 641210 tlz7e) ¥)8) plo} Sl 47
T 4edlr] ARkl 12412F vl 35E pHY}
Z 0 2 rolx| 1(pH 5.28~5.94), A= FA)
Ob (0284 ~0455%) WAl FRGA Lhepsdek
| st ohgel BoheEE 4 4ol 27}
7Agkg Bt} Lactobacillus casei= 7} 2535
o BE AP FAA wF 6417 FHE t 2T
of p7} otk olA|n AP AEE o7t ol
B B oL wlof Algte] HILSE 4 44
Fol AA8 F719T olHe Ashe Table 2~
Table 404 Ko]FE 7125217} Streptococcus thermo-
philus, Lactobacillus acidophilus$} Lactobacillus casei®]
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Fig. 1. Changes in pH by single culture in re-
constituted skim milk with green tea powder.
—— : 0%, A 05%, --H--: 1.0%,
——:15%, —O0— :20%, —@— : 2.5%.
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Fig. 2. Changes in ftitratable acidity by single
culture in reconstituted skim milk with green tea
powder.

—— : 0%, A :05%, --H-: 1.0%,
—(O—: 1.5%, —O0— :2.0%, —@— : 2.5%.

35 ZARSE7] $18te] Streptococcus thermophilus S}
Lactobacillus acidophilus, Streptococcus thermophilus <}
Lactobacillus casei®] &% w37Z FHZ3 & 37TAA
4XZE M Fetas ATFTE S AHE Table 59
Table 69l V}ERNSL

Streptococcus thermophilus$} Lactobacillus acidophi-
lus T3 F20] 72 Table 504 B u)<k 94)7F
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A P2H5.9%10° CFUML) BT} 97t e #4558 1}
Elli7] AlAFeRaAT) viek 15A)7F & 7153} 0.5% 3
7} 1.5x10° CFU/ML, =28]31 1.0% &7} 7oA =
1.6x10° CFUmLZ Hd T5E Jeigic. w3
Streptococcus thermophilus 9} Lactobacillus casei®. E%F
¢t AS wol = Wl 6417 JE=SAE A0}
G AP oA w2 F2E vehliy] AlEer 7t
Z:53t 0.5% H7RlE 1242wl & 1.4x10°
CFU/mL, 1.0% A 7}Alol & vleF 15417F 3o 1.5%10°
CFUmLE | #+& Eom, ulek 2447 e &= A
@47t 22} 2.5x10° CFU/mML%} 2.0x10° CFU/mLE. 7+
A8l d4S B9 tHTable 6).

weba] o] FrHA] 3] g, B uET
2 oS Wit 7Rt ek At
2]o] é{?&lﬁiztﬂ, 58] 7FEEA 05% Hobet
1.0% F7 el A fakte] &4 Fzlo] 7 A v
Epgtt

ofy N

2) B 5 pH U HEATO] s}

ThRER AN Y F

7Y2=2F A7 B2(0%, 0.5%, 1.0%, 1.5%, 2.0%,
2.5%, wiv)ol| we} ESHT3(Streptococeus thermophilus
9} Lactobacillus acidophilus, Streptococcus thermophilus
9} Lactobacillus casei)E2] 4+ A ¥ A7)
S15ko] 244171 WY E<F pHE} HHAES B 2
= Fig. 3 2 Fig 49 29t
FATE TR NFADE A5 AR
HAGEM 2ol vt pHr) S, A
AT = Assle] §AbFRe) AF AgEo] o7} &
A== S JeRNSITh Streptococcus thermophilus
Y g Bl
1243kl pHE 4.31
~4.39, AR EE 1.040~1.126%% Bty =3
Streptococcus thermophilus$}; Lactobacillus casei®] 735
< ik 12’\17“’1] 7HE=AE 7ol M tizTe] pH
4555 © pH 422~4.288 B3, AAAEE O
Za?(O.%O%)ED} =2 1.022~1.138%% el
o] A& W} upP%) =z} i%% 1.0%S H713 97
2EAA Fikme A Aol EXHAT R Haug

9} Lactobacillus acza’ophllusE

Table S. Effect of green tea powder on growth of Streptococcus thermophilus and Lactobacillus acidophilus

in reconstituted skim milk

(unit : CFU/mL)

Green Incubation time(hours)
tea powder(%) 0 3 6 9 12 15 24
0 1.9x10° 1.4x10° 1.3x10° 5.9%10° 1.0x10° 1.2x10° 8.3x10°
05 1.9x10° 3.6x10° 1.6x10° 9.3x10° 1.1x10° 1.5x10° 9.8x10°
1.0 1.9x10° 5.9x10° 1.1x10° 8.4x10° 1.5x10° 1.6x10° 5.7x10°
1.5 1.9x10° 8.7x10° 1.3x10° 7.7x10° 9.6x10° 1.5x10° 4.4x10°
2.0 1.9x10° 7.0x10° 9.3x10’ 8.4x10° 8.6x10° 1.4x10° 3.1x10°
25 1.9x10° 5.1x10° 1.1x10° 8.0x10° 1.4x10° 1.2x10° 3.0x10°

Table 6. Effect of green tea powder on growth of Streptococcus thermophilus and Lactobacillus casei in

reconstituted skim milk

(unit : CFU/mL)

Green Incubation time(hours)
tea powder(%) 0 3 6 9 12 15 24
0 1.3x10° 2.1x10° 1.2x10° 5.3x10° 1.2x10° 7.6x10° 8.0x10°
0.5 1.3x10° 1.9x10° 2.2x10° 7.8x10° 1.4x10° 1.3x10° 2.5x10°
1.0 1.3x10° 2.3x10° 2.4x10° 1.2x10° 1.4x10° 1.5x10° 2.0x10°
15 1.3x10° 1.3x10° 1.7x10° 8.2x10° 1.4x10° 1.1x10° 1.8x10°
2.0 1.3x10° 1.1x10° 2.5x10° 9.1x10° 1.2x10° 1.2x10° 2.0x1°8
25 1.3x10° 7.6x10° 2.5x10° 1.1x10° 1.3x10° 1.2x10° 2.1x10°
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Streptococcus thermophilus+Lactobacillus acidophilus
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Streptococcus thermophilus+Lactobacillus casei
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Fig. 3. Effect of green tea powder on pH of
mixed culture in reconstituted skim milk.
—— 0%, A 05%, --H-: 1.0%,
—[—: 1.5%, —O0— :2.0%, —@— :2.5%.
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Zo| &7 AleE 1 011:}33) gng B AR
AT WD LPRER Az A f4TF
F2E EITFE Streptococcus thermophilus$} Lacto-
bacillus acidophilus, Y= Streptococcus thermophilus 9}
Lactobacillus casei® AH&3HH -§-4e] A3 A A8
go] &2g Aew AHH o), oWl FFHae)
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Lo% o2 Hrlshe Aol /1 wj g ew
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Fig. 4. Effect of green tea powder on titratable
acidity of mixed culture in reconstituted skim
milk.
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Zalo] ZR LT} Streptococcus thermophilus$}: Lac-
tobacillus acidophilus= 72521 0.5%%}F 1.0% A 714,
Hl ¥ 154)17F B0l 72} 1.5%10° CFU/MmL, 1.6x10° CFU/
mL, 5= Streptococcus thermophilus$t Lactobacillus
casei= 7FREER}E 0.5% H7LA] ok 12817 T 1.4x10°
CFUML, 1.0% ihw ol & Hjgk 15X o] 1.5x10°
CFUMLZ #t) #4% vehjglon, pH Asksh 4
BAE A5o] FAHLT, w7 E2A 271
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