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Effect of Green Tea Addition on the Quality of White Bread
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Abstract

This study was to investigate the effects of green tea powder addition on the quality of white bread. Initial pasting
temperature on amylograph increased and peak and final viscosity decreased with the addition of green tea powder.
The lightness values of bread crust decreased and lightness and redness value of bread crumb was not affected, but
b values decreased with the increase of green tea powder contents. The volume was significantly reduced with
addition of green tea powder up to 5.0% level, compared to that of control. The addition of green tea powder at
2.5% was not affected in most of texture parameters(hardness, springiness, cohesiveness, gumminess and chewi-
ness). But, 10% green tea powder addition to the bread increased significantly hardness, gamminess and chewi-
ness. As results of sensory evaluation, the bread containing 2.5% green tea powder had the highest score in
appearance, color, flavor, taste, texture, and overall acceptance. Concludingly, in terms of overall properties, the
addition of 2.5% green tea powder to white bread showed the best result.

key words: white bread, green tea powder, color value, texture sensory evaluation

LM B

A H2ke 98] veks viRsle] B vells 7
589 spEA gel o 8= gl Hale e <
22X AMHANL et F Hxlol] W3 Hze AA
ol TR, el 2)sld, BC 20000374 Hx1e] HhAb
29 S5l A S0 shHEEE)S] Ao F
FHIL Qe AE@R)e]l ok Fel, IS HolB
GEE I of W ol gl Hlo] WA= 1
Yuict =x1e] S A3 5T A AL gl

H HA2R] 71eg Hel vells} FU1Ae ok
sashs 715 o, & 50 71EE 339 7%,
2|31 27ke STl 71 Selek & & Qv &
AHFEER)R] A 100 mg Folle 71250 13 mg, vlel]
E7} 65.4 mg, 283 Ao] Af7} 10.6mg 5o] TH=)
o 3, g, AR, 2F 5 VAR THM I
o] 3let. olF 7% F & vEhle HoEe X3 3
922k polyphenol A3-8]) catechin 2 (+)-catechin(C),
(-)-epicatechin(EC), (-)-epigallocatechin-3-gallate(EGCG),

-395-

(+)-epigallocatechin(EGC), (-)-epicatechingallate(ECG)%-
%] delA olT, 2 ok Ax3t w2 8~15% A
SolT o)A Folw §3ET} Luke FE AL,
omatg, BAAE % V2HRAEo2 A e
caffeineo]] ]38t Al Halol= 2~4% A% FHfHeol
3 A= Fol= & catechin?} =23 Agslez A
9]¢} caffeine]] ¥]s) B3 F=A 243 B3l =
53t ot U= A2 theaninerd#-2ld] ©] & glutamic
acid®} ethylamideZ} ¢F W& R[S} o]8joll e Hxjol=
2057 A=2] obw|xalo] FHo itk

8 31e] 82 AJHQl catechin, caffeine L8]
theanine 59l & 5] LDL 2SS 72
24 ¥A A4 I 2 FUAE sk, At
2| AL WiR|ERE 710 9le] A AbspR|A| 2 A
& o]-§H I glom x3E W EAPT) Qi =
g el FAE AAlER Ueke dAlEe 71508 7R
I Qe F o Aol F4E uiRjske datest
FAF FE3Rs 5A2RE0] glo] AFEE uRjsl=
= oeiA et 1 gell= Agideiatgtent g



78 A W

AL, 2812 el L B34 AT e,
o FAE vhle A2 de) Bl QA

T Fue) nlriA 2 B3 9A] mA R e xn
224 3 AFI 34 ek A 2] 2
M2 she sl Akl 2E AL 392 4 a’l—
7P 2w o gy vl A W oh]e} HE 02 A
4% FEL AEE T 5 AT

w3 FHY P} 9 AL AR Sxee F
7, ZeloE Aleleh, i, BT, WEER, 77 2
AlolZ 5 2] 7k il o]&"5led FAE HAL gl
ow], 83 wXTE, E3} A, HAY Fo) A
FHH 2 Ao

Apage) Megsiel whz} obAARgo R Aue] el
o5 T gt AFGFL] T vlEe] V3=
Thokal el whe) Ao} oheksl v vgE) S FET
it 29 715 AR wel| W3 ATFEAME )
22 @7k v, Helrhre] Alelds A7b, of
Wzos el ohE B, Wolst wrle) A% by
K9] WL, AR ol 42 AR o)
2 gloxt ZFENAE o 43 A 1S R ol
of W AT A2) vlu]a A ole

geh) 2 QFoE sl SARAL ohl) HE
24 A 548 4R AP daes
PFRA) rhsme gt Alke AlEsle] HAlA
o] FASHE vl A stge

i X

Fl

TS

1. Mg

2 gkl @M Besle TS AR
6}31%4 Awg Lr= ARG 15F TR
7EE-S M. anlel] o] AEE 2574 ?(-r)
o] ~E. ““—t AR GR), RS AP, BRI
E ARG, HEIE ololdd &) J2la &7 F
< AlFelAM F k] AHg-3k -

2. JIR=x % WILRS %Hl'g-ﬂ: ?:—1
7],]_.3‘—;(]. =1] U]7]~T"’] :Q:] 7] n] X]HOI'_O,]
YU EE AOACH o) whet ¥ ’%’d‘ﬁ#.

3. old2g= §Y

AREAE PG AR olUz AT B
Brabender Visco/Amylograph(Duisburg, Germany)3- A}
a3le] 2A319c). & R JEEEEE 0, 2.5, 5.0,
10.0%5) A A715r B3Hg A3 5 11%B((wiw)d] 5=

grErze| A sA Al 15" A 4 £(1999)

- 396 -

e

L8 A)Fs}e] 35CAM 95°C7HA) 1.5°C/min®] &=
2 7143k 95°CellA 3087 FAIA) ohe oA Y
g &E2 5007 sl EAlslglen 7 AlEe
23] uHE3sle] &Aoo

4, 2ol M=

A2 white breaddl| ZHPH PS8 A 4-sle] AFHE
300g, A 18g, 2F 6g FAEH 6¢g HH 15g,
O|AE 759 o|AE FZ 03g E 189 g3 AHEslg]
om FEERle 7Rl Wsle] 2t o, 25, 50, L
2|3 10%(wiwys A715ld Azslge) & WrhE, A
e, AF, @R, o] 2B F= FE Ao 2T, o]

AEE wEEl) 53 A 27°CY] Bl [ Rt wE
(Hobat, USAYZ Z‘i—'—mﬁ. 287 32 F wEE A
7Rk FLeA 5B @3 ado g 58z H]-a‘ﬁ}?i‘ﬂr
old HIE £ X 27°CE 3lHch 13 Wiy 25
27°C, 5% 75%00) 4 6087 a7 F kw7 E 3}
I ohA 1587 2aEsldl 520 g4 —‘%%f‘& e 3F
2]7] slo] 7pAS W AL 15387) 27 1EsF F A
sl 38°C, FE 85% WEA Ho] 6027 23} HE
AlZ] B, SIE 200°C, oFlE 180°C RBo)A 4083F
THNA

5. Alme| £mjet £ 12D £0| &%

] sk AL baking®t THS 1ARFERY Al
o) WA F SsIgom, ¥ale AR 29
Ssich. Ale] ol b B B WS 45

At
6. Aol M o =X &Y
Aue) AT o] e} RS FHsle] CR-200

Chroma meter(Minolta Inc., Japan)g /‘}%—6}04 LEE),
aN®), bEMEREE %o, 33] SX3e] 3
o2 veh g

227+ baking N7} F Awe) YRS gt =7)(7
X7X2.5cm)Z A}t TA-XT2 Texture analyzer(Texture
Technologies Corp., Scardale, NY)Y& AM-3led &3}
om, 3lA7] FAY] Texture profile analysis(TPA)
parameter2F€] 7134 (hardness), ¥4 (springness), -6
ZJA (cohesiveness), 32 (gumminess), 234 (chewiness)

e ARl

+

7. Nme| WSHAL
WA A Fulele A s A
2071S Alaksle] AlAIske). & WrhRel) FHESAE 0,



AARER AL el $ARY) A P 79

2.5, 50 18T 10%87)51ed "k Alwke o9 8F |
ZA7E, AR 715 wiEled A 13- Elks] v
chellA F3L 9 (3] oA AR Hrte)
JAA”. A& WAt AlA 108 Aol P o
ol wot FFZAARINA HrleleF AAlslgn A
= SAS TIPS o] L3l ANOVARAML 3 o}
2 Fo4 7AA-S Student Newman Keuls Test3 A}

L3t
n. 2dn o &

1. AM=e| ity

7VREAE A7 Al el ARl 7FERs) 7hR
Eale] oubAE-2 Table 13+ 2}, ﬂ%'!—r«l SRIERe
13.21%, 71552} 5.40%0)3020, 3322 73832 (0.38%

S} 7HEERE 4.60%3 7SR %ﬂ o). Al
Teke 7R 13.94%, 7153 25.91%2 7S]
2R E ko, ARk 1.07% 4.45%2 7S
Ao Al =9ttt

2. ol =z0e= 54

Table 20l 7389 331540 v 715542}
G5E VElE 1 Axe SR s97A =
A&7t 10% A7He 288 ks i
95°CollM 1587 fA18F F2] H=e 7153} Hrleke]
1S Fhasislon JEEals Al 42 A%
+ 420 B.U.RlH ®]ste] 10% H7FX):= 360 BUS
veldiglet, =3 #F AR 7FSA 1) oe)
Ax it 7353 0% 890 B.U.o|W 7o)

Table 1. Chemical composition of wheat flour and green tea

(%)
wheat flour green tea
water 13.21 5.40
ash 0.38 4.60
protein 13.94 2591
fat 1.07 445

Table 2. Amylograph characteristics for wheat flour
substituted with green tea at 2.5, 5.0 and 10% levels

Green tea Peak 15-min. Final  Initial pasting
content  viscosity  height viscosit  temperature
(%) (B.U) B.U) (B.U) ‘O
0 610 420 890 61.8
25 580 417 877 62.5
5.0 550 380 835 63.4
10.0 640 360 730 64.1
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Table 3. Color values of the crustand internal of white
bread with green tea substitution at 2.5, 5.0 and 10% level

Green Tea contents

(%) L value a value b value
The crust
0 61.233" 17.117 31.903"
2.5% 61.357° 11.510° 32.463"
5.0% 45.297° 10.340° 14.067°
10.0% 50.913° 5.020" 23.293°
The internal

0 96.303° -0.203° 23.530°
2.5% 81.073" -6.530° 27.023"
5.0% 68.950° -6.413° 33.610°
10.0% 56.117° -4.663" 33.507"

The same superscript letters in each column are not significantly
different(p<0.05).
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Table 4. Baking properties for white bread with green tea
substitution at 2.5, 5.0 and 10% level

Green tea content(%) volume (cc) weight(gm) height(cm)

0 1930 474 11.7
2.5% 1900 477 116
5.0% 1700 476 11.0
10.0% 7200 478 8.3

The same superscript letters in each column are not signifi-
cantly different(p<0.05).
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Table 5. Texture profile analyse of white bread with green tea substitution at 2.5, 5.0 and 10% level

Green tea content(%) Hardness Springiness Cohesiveness Gumminess Chewiness
0 691.60° 0.9367° 0.4900" 340.07° 318.46°
2.5% 723.53° 0.9400° 0.4967° 358.80° 337.51°
5.0% 864.93" 0.9367° 0.4867" 418.60° 784.10°
10.0% 1763.57° 0.9067° 04433 784.10° 710.46"

The same superscript letters in each column are not significantly different(p<0.05).

Table 6. Sensory evaluation for white bread with green tea substitution at 2.5, 5.0 and 10% level

Green tea content(%) Appearance Color Flavor Taste Texture Overall acceptance
0 6.750" 6.458" 6.696 7.250" 7167 7.583"
2.5% 7.174° 7.174° 6.636" 7.833° 7.583° 8.125°
5.0% 5.565° 6.087" 6.182° 5.792° 5.500" 6.000"
10.0% 4.167 5.208" 4.957° 447 447 4.125°

The same superscript letters in each column are not significantly different(p<0.05).
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