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Abstract

The purpose of this study is to investigate the quality characteristics of bread added with different levels
of Pu'er tea. The overall effects of Pu'er tea on white pan bread were examined through mixograph, fermen-
tation rates, TPA, volumes, crumbScan, color value, moisture content, and sensory evaluation. The result of
the mixogram showed that all samples were found to be adequate between 3 and 5 minutes of peak time and
their peak values were at 60%. Among the samples, PRaw15 had the highest fermentation rate, and it showed
the lowest hardness in TPA. In addition, PRaw15 had the highest specific volume and moisture content. The
results of the crumbScan showed that there were significant differences in crumb fineness, volume, and thick-
ness between the samples. Color value also exhibited significant differences between the samples. The accep-
tance test showed that PRipelS had the best overall acceptance. In conclusion, Pu'er tea affects the quality
of dough and bread. Therefore, Pu'er tea could be added when bread is baked for improved health and better
quality of the bread.
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1) MixographE &gt B=0| EM

Holat 7ol wE WrkE wEe] B4
mixograph(Nathonal Mfg. Co. Lincoln, NE, USA)
£ o]-&3to] Lol skrt v A1 spring E
< 12¥o g MA3a, A5 AACC method
54~40(1995)°l 2Jgte] D71 10 goll E9] &2
6 g2 AM8-31 ) Controle] 574 Aldl= &
ge Arhelslon, e ARES AW Az 5
ol7Re Wolak Zs( Ak ANt ool njabA] 7}
7+ Holxt 6 g AL H7lstdt 108 B9k v
3k Tof 21403 A2 EE mid-line?] peak ti-
me, peak value, left slope, right slope, 8% $-2
width®} integral valueE o] 7} ko] EAE
Lolr i) g Wste] wE WFE Zol7] 9

18 A 23(2015)
a Ae=E 20T, 5 30%2 SASIATh

2) Alo| KIE
BolAE A7 A molAls} Hel%)
FRE AHgslgon, Aol Hkoz 47
§8 5 A% A5 FoE Pyol opd Fol
D
[e]

ofN
a

SIS, 4 AL A, 28

=

7143 302)—-F A ©a BolZ|(1B) -4 2
< AZ FI(1RD)-A A AAY AR =
F B3 238k Th AlZEE E(control), A2}
15 g(PRaw15), A=} 30 g(PRaw30), <2} 15 g(PRi-
pel5), 52k 30 g(PRipe30) & Tl 7Fx|o]H, ul
¥ = <Table 1>3} 2t}

2o AACC method 10-10A(1995)°] we} 2]

{Table 1> Formulas for white pan bread with Pu'er tea ()
Ingredient CON" PRaw15? PRaw30” PRipel5” PRipe30”
Strong flour 1,600 1,600 1,600 1,600 1,600
Margarine 48 48 48 48 48
Sugar 128 128 128 128 128
Water 960 0 0 0 0
Pu'er raw tea 0 960 960 0 0
Pu'er ripe tea 0 0 0 960 960
Salt 28.8 28.8 28.8 28.8 28.8
Non-fat dry milk 32 32 32 32 32
Yeast 48 48 48 48 48
Dough conditioner 32 32 32 32 32

) CON: water 960 g.

? PRawl5: water 1,150 g + Pu'er raw tea 15 g.
» PRaw30: water 1,150 g + Pu'er raw tea 30 g.
9 PRipel5: water 1,150 g + Pu'er ripe tea 15 g.
% PRipe30: water 1,150 g + Pu'er ripe tea 30 g.
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8ol digital imaging method(Emehdi H.M et al
2007)E &8st S8 7175 wheo] Helaks
A7k Hisro] MRS GolH gt Riso] ghn
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=& &9 5 mme] 74 FA} SlE olaE R
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4) Awo| TxZt &5

Ho|xHE e Ao 2A3Hs S5 ¢
3|4 texture analyzer(TA-XT Express, Stable Mi-
cro Systems, UK)E ©]-8-3>] TPA(Texture Profile
Analysis)E =734t Test speed 1.7 mmys, dis-
tance 4 mm, trigger 5 g Z=71°l4 36 mm cylinder
probeE AR&3te] 22 3HE SAsITh A
125 mme] FAZ A2 7 F 224 AA 25 mm
o] FAR 4o ARESISIT 23] A% RS

< W] HoJR|= force-time curve ZH-E] 74 =(hard-
ness), -2Hd(adhesiveness), B+2Ad(springiness),
4134 (chewiness), 77d(gumminess), 37173 (co-

hesiveness), ¥ (resilience)= =% 313 th.

5) HISH

A 7} Al5e] FAE sk, 2o £
= AACC method 72-10 FTAXEHH(1995) 0.2 =
geksleh. aga olFA 47 s AR
ol U2 32 Hl8A(ml/g) #Ee® SHITh
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6) YAEM

SoT/

Aol £4 9 FAe] SHL dolns] e
crumbScan(American Institute of baking / devore
Systems) ZZI13-S AMESITE Alge] A9,
Aeol 2402E WA F, 2 A RER B3t
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£ ot 5, 7P T4 Tl 7HA A
< gato] Sk 9 24 onAl=
HP PSC 1310 series(Hewlett Packard)E A}-8-3}o]
ATt EAAT] A7 H IS =ol7] 9
TlA 10% ©]% 01*7%‘4 =717} 500
pixels o] o2 et 71352 A8 A5z A
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Holzkg rlete] viE Awe] Awg £33}

7] $18ke] A=A (Colorimeter JC801, color Tech-
no Co. Ltd. japan)& A8-3} o1, &% A] w4
9] L, a, b 32 72} 92.77, —1.07, 1.30°] ATk
9% 23 A4 7 ARe S AE 35
cm, F7 1 em® FH)8F 1, 35%10 mm 749
tissue culture dishel] ¥ojA] Holx} 2jwlo] M
£ 33T L, a, b2 @t YE =T, L
B, afhS AN R b3S SN ES SRith A
54 AL AR B FHA 38 wHESe] S &

=33

T %78] Al 2ege] & Al &Fst
SR ](M01sture analyser, MB 45 OH-
AUS, USA)ell Y1, =271 w4)(120T, A60)L
2 RS GolEdtt olw 74 Alg B 33
A W Se 5, L HS o] Aol o] 85

Siek

_/3:;&1 1 g%] < A

9) JIS% At
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AN z2) - v 27 ek} ST oA 40
e e R 7|5k HARS ATt ZA
AHgE Awe e F 1% 7 M& A%
q]x:[!_,_

FZ3ksle F 57HA] Alse %ﬁr ??:}771] Aol AE

1

S= AAE 941(appearance), =0
(flavor), A7 H(texture), SHtaste), DA A 7|5 %=
(overall acceptance)®] & 571 £3S 78 H=(1
A o Aoh~43: FAE AT rh~74: H)
£ EtHE A18-319 tHBennion E.B & Bamford
GS.T 1997).

0) SAX
640]] 3F Axl= zF B4 o 33] o4
=% =% 7k = SPSS 21.0 program
%‘8}04 Eﬁlﬂﬂ 31%aL, one-way ANOVA
2ol 4] Duncan's multi ran-
ge test(Duncan-J 1‘4—7 A7) o8] 2 A=
7+ so)Ael 2Jol= ARSIAT). 18] 3 crumb-
Scan 47 H3574 WEQl A A2 &
o] AEs gt Wi THA = AAlst
Ak
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1. Mixogram

Ho|zp H7tel] w2 wkse] dwkl 547}
W= LdobEr] £181e] mixographs ©]-8-31<]
B35 o, Ad= <(Table 2>9F £t} Peak
time .2 WI=o] WPd A7k A E F gl
UAtd o 2 A|who] 33t peak time 3~5+-°]
thWalker A.E & Walker C.E 2001). ¥ 23] 4
I} peak timee 5 H7 AIHQI 3~58 Afo]d
AReH, Alg IF A<l Ael= gl Ao
YEeERITE Peak value:= 60%
o] F2 3oz HuE=t|(Walker AE & Wal-
ker C.E 2001), &+ A7} 60% ©) FFo =
A Ado] F& AR UEsTh o] Wi
d =& P85 UERN = mixing tolerance (%/
min)= F-9] 8k 2to] 7} gI2ATh Width of Tail& 8
i 9] curve tail $EOF RE=0] kSl ool
), txas AL AP s Holate] A

o goll A Al 44
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{Table 2> Mixograms of white pan bread with Pu'er tea

Peak time Peak value Mixing tolerance Width of tail Integral
(min) (%) (Ya/min) (%) (%Tq*min)
CON 3.38+0.12 65.76+1.02° 11.34+0.87 15.94+1.35° 162.78+4.46
PRawl5 3.78+0.13 65.28+0.83° 11.38+3.61 5.11+0.04° 191.70+5.12
PRaw30 3.69+0.07 65.13+0.39° 14.30+2.23 5.07+0.11° 179.40+5.24
PRipel5 3.48+0.40 63.71£2.22% 11.93+1.09 6.89+1.24° 169.31+£33.97
PRipe30 3.96+0.37 62.55+0.44° 9.87+1.89 5.46+0.15% 187.01+19.62

F -value 2.42°8 3.78" 1.66" 96.30"™" 135

 p<0.05, " p<0.001.

"¢ Means denoted in a column by the same letter are not
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<Fig. 1> Change in volume of white pan bread with
Pu'er tea.
p<0.01, ™

t p<0.05, ™ p<0.001.

significantly different(p<0.05).

= AA7], §537] wkso] A== 77, Bt
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kel A<l Atol= iAo, 30EFE Fo
Q1 Zpo]7F vehr] AlZFEr PRaw30©] 1.88
2 FYARQl Aol & Ko, ThE AR EHTH T

T o] WUTHp<0.01). 455-5FE A& 7te] o]
7} B FElaizitk. PRawl5(2.78) > CON(2.76) >

PRipel5(2.68) > PRipe30(2.62) > PRaw30(2.08)
0] 2™ (p<0.001), 60%o%= PRawl5(2.99)7}
2 AEET §94Q1 Aol & Kol WE ol
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3. TPA

Ho|x} 7 fe] wp2 2ol 223} Wsls
o}®7] 9]3to] TPA(Texture profile analysis)E
%) gt Ayl= (Table 3> 2} 2t} 7 X(hardness)=
o] FAE A3 9 ARRE ALEEHE F
238k EAoln(Wang R et al 2007), duka oz
LIRSS REde WS AAsttn Y3
(Ram AKX 2011). PRawl57} 182.17 g& & A%
(hardness)7} 7F Yo} H=2] 2 AZRS- 712 A
© & VEREoL} CON(184.10 g)} PRipel5(191.03
2y 2l FQl Aol YA THp<0.001). A=k} &
2k Al 247He Boks ws Bolat o] Bold

I\

T =
5% Ams) Faage, SAse] 214
= geego] Faskithe A7 el 9A)@

CHHwang SY et al 2001). B3}, 22 Hujo] who
Ao g o gdstn 23k 224718 7R Al
=l (Wang R et al 2007), ¥ Aol 7} 2t
2 53l oz YRt PRaw309] 73 E(hard-
ness)’t 7 w8 ZAo® IRIEAT. FAA
(adhesiveness)< S2HE H 71 A 557 =T
ANA frelAQl Atol= VEREA] ggkon, AaE
A7k Al ARl AfolE HilomH, A
25 H7ket who] F-2H4(adhesiveness)©] =SkTh
(p<0.001). €F=X(springiness) JA| N2 &
25 A7k A RE 7He] o A<l zbelzt 19
3, AAE W2 AEETE F4Q Ael7t 9l
ATHp<0.001). FA=S H7|3 A BE(PRawl5, PR-
aw30)°] ©do] o wskrh 431/ (chewiness)
2 PRipe30°] 394452 71 =9kon, PRawl57}
160.57Z 7} S 3kth(p<0.001). 74 (gumminess)
2 PRawl57} 147.84% 7H4 wkrom thzxto]
153.08, PRipel57} 157.23, PRipe30°] 176.32, PR-
aw30°] 230.902] FO & Ek O (p<0.001), 73 3F
o] A=} 2}, 3% (cohesiveness)< PRipe30

{Table 3> Texture characteristics of white pan bread with Pu'er tea by texture analyzer

CON PRawl5 PRaw30 PRipel5 PRipe30 F -value
184.10 182.17 281.10 191.03 219.30
Hard : . 163.01
ardness(g) +63° +420° +8.04° +4.97° +3.58
dbesi 0.07 0.47 1.20 0.07 0.07 15657
es1veness .
v +0.06" +0.06° +0.10° +0.06" +0.06°
Soringi 224 1.09 1.04 223 224 p—
pringness +0.04° +0.15° +0.10° +0.02° +0.06° :
34234 160.57 241.44 349.61 394.45
howi 2.0
Chewiness +14.62° 424 81° 429,95 +9.63¢ +7.424 72.09
o 153.08 147.84 230.90 157.23 176.32 L6547
min .
MIMINess +5.03% +3.94° +5.64¢ +4.98 278
Conesi 0.83 0.81 0.82 0.82 0.80 0.00"
ohesiveness .
v +0.01° +0.00° +0.01° +0.01° +0.01°
0.50 0.47 0.51 0.50 0.47 .
Resilience be R . be b 533
+0.01 +0.01 +0.02 +0.02 +0.01

Y p<0.05, ™ p<0.01, ™" p<0.001.

24 Means denoted in a row by the same letter are not significantly different(p<0.05).
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o] 7P wtar, ol¢k frolA <l Ao]E Holw, thx
o] 7P =3THp<0.01). E(resilience)> PRaw-
15(0.466)°] 7} weton, thz73} PRipel57}
0.50, PRaw30°] 0.512] =22 =JTHp<0.05).
7} gEo A fFo] gk Aol7} e AR Hop W
o|at 7Pt 2wl frofeh gk
gl = AUtk

tlo
N,
I
2,
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4. HISA

Hol|aE H7ek Aol FA|, §3], 12]1 H]
479 A <Table 49 2o} WA A&
CONeo| Th& A ZEF fe]AQl zfo]& Holm,
71 7 Ao yehsdkal, YatEoke sakE
71 Aol FAZ ¥ FAE Aem yEsk
THp<0.001). o] A& Z3te} A Zn] 715 A
7Fek 21"(Kim WM & Lee YS 2008)7 53} - &
212 743k W(Park YS & Park GS(2001)°] th%
T-oF el xfo] & Holw, o FAE Avet 4
289 Hu= ARE k] feFd Aols
Holm, PRawl57} 2,018 mLZ 71 %121, PRaw-
30°] 1,690 mLE 7} 2Skth AAvkA o g Hol
zke] Fhefo] Fold R Fa]7}h Ao = 73]
ARNeH, ol A H27LFE Ik AT
AIHKim IS 1998)¢} =1 E H7tsisls o
o] AT AIKLee EJ et al 2012)9} L]} T) 2]
olfE A7k ol 7% Furt Hasta, ¢

Welx) = ZAgke] Yotz BuE ) 0 m(Hamid AA

& Luan YS 2000), Holxto| = 2154F7F s
o] o} G 7|H S A2 AlEEH Uk H &
o] 7S, HolAs Y& A|lgRt FA7}F 7
& txT0] 497 mL/ige & 71 7 o1}k PRawl5s
©] 494 mL/g?} o] A% Atol& fle A=
ERst o, PRaw302 Th2 Al 557 Fo A<l 2}
o] Holm H|&ZH o] 7P A9kTh(p<0.001).

L

5 oﬂE__l

Holzte] FR/e} Arhds g2eldh A 4
B =2 330 crumbScanl 2 &35l 71F
o] 2" Z(fineness), 7152 % 127 (elongation),
7 29 (volume), 2 2] F7(thickness)S &<l
31993, 71 AT TS <Table 5> 9 2t} 7139
ZR =(fineness) = THZw(637.33)3} PRawl5(641.00)
o] Holzle] &iFo] =2 PRaw30(726.33), PRipe-
30(711.67)2F <4<l Aol & Holn W& ke
YERAtHp<0.05). & 37} 22 A 559 7|F
ol o xdah, 71¥ L=t B A8ES] 4
7Y 5 Ax #AHo] Yt} 7]1Fe] Aoy
Z(elongation)< PRaw15%} PRipel57} 1.412 7}
7 Asko), 2w HolabE kg Ada
7] fol ARl Aol = gtk AAe] FA= o
273 ol A7 At o499l o))
AN, Holxte] Fhefo] F7gHo] wet 7ol
Srolslon], AAr} 4315 BaAE ol A7)
O gholA= AS & 4 UATHp<0.001). Crumb

{Table 4> Volume and specific volume of white pan bread with Pu'er tea

CON PRaw15” PRaw30” PRipel5* PRipe30” F-Value™
Weight 401.00 408.73 407.90 410.03 413.60 L6862
(g +1.78° £1.29° £2.85° £1.00° £1.08° ’
Volume 1,991.67 2,018.00 1,690.00 1,910.00 1,793.33 2103
(mL) +21.55¢ +18.52¢ £25.00° 45.00° +15.28" ’
Specific

4.97 4.94 4.14 4.66 434
volume +0.06" +0.05° +0.05° +0.01° +0.03° 196.69
(mLg) : : } : X

" p<0.001.

a4 Means denoted in a row by the same letter are not significantly different(p<0.05).



238

Stz k)2 A 21 A 25(2015)

{Table 5> Results of crumbScan of white pan bread with Pu'er tea

Fineness Elongation Volume(mL) Thickness(cm)
CON 637.33+43.29" 1.48+0.08 2,113.00+28.16 0.29+0.01¢
PRawl5 641.00+4.36 1.41+0.02 2,202.33+34.93° 0.22+0.00°
PRaw30 726.33+44.05° 1.52+0.07 1,874.67+46.50° 0.19+0.02°
PRipel5 679.33+26.27% 1.41+0.03 2,085.67+76.25" 0.18+0.02°
PRipe30 711.67£15.53 1.47+0.00 1,948.67+34.08" 0.11+0.01%
F -value 511" 2.40™ 23317 91.71""
* p<0.05, " p<0.001.

24 Means denoted in a row by the same letter are not significantly different(p<0.05).

Scan= 56}04 %—o JH 3%, A AR
T AR o=z B4
: Aoz A
t}. PRawl57} TH2 ]ezur gojHo] FJo]= B
oM, 71g & Ao= A UTHp<0.001).
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{Table 6> Color value of white pan bread with Pu'er tea

L a b
CON 82.50+1.67° —3.24+0.16" 15.27+0.21°
PRawl5 78.67+0.91¢ —1.27+0.23° 13.8240.24°
Crumb PRaw30 76.4240.34° —1.10+£0.23° 14.92+0.52°
PRipel5 74.33+0.26 0.76+0.13° 16.97+0.48°
PRipe30 71.86+0.64° 2.46+0.29° 19.29+0.19¢
F-value™ 59.33 305.98 107.01
™ p<0.001.

24 Means denoted in a column by the same letter are not significantly different(p<0.05).
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{Table 7> Moisture content of white pan bread with Pu'er tea
CON PRawl5 PRaw30 PRipel5 PRipe30 F-Value
Moisture content  41.22+0.44°  39.17+0.32°  39.49+0.44®  40.07£0.06°  39.47+0.26" 18.04™"

Fxk

p<0.001.

#7¢ Means denoted in a column by the same letter are not significantly different(p<0.05).

B0} Elofzle] Hlgo] Fold% A
A Beaz 28w, 59 439 A% o
o] Holel whe} T AR uTH S
oL, Ao] Aol Aew AR,

Kozt H7tel whE Awhe] s 2T

o] 41.22% frolAo® 7P} wakom, Holxk 3
1=}

2 VERATHp<0.001). L&A} 7S H7sh
AT A3KKim JR et al 2005) TE2}F 7 A7
mho] B Adleo] =x} 75 HralwHT o
sked], Al EETF el gd A} bR
A7Vsle A5 s g o] dolAlE Ae g
ATt Holxks AT} 100% JYH Fxte]
7] wiEel| Holxkg Hykeh 2whe] gk

=4

appearance **
7

AS
~

overall acceptance®®

taste®

° 2 AFEHSITKTable 7).

8. JISE &AL

Ho|zat A7t W Awe] 7|5 = HAL A3}
= oS <Fig 2> 2tk

Appearance= A8 B2 AIEEY 7|57}
PRipe30°] 5.50, PRipel57} 5.130.8 =gton,
2y N B e §oAQl ztol7F 99Tk Flavor
£ PRawl5¢} PRipel57} 4952 714 11, th%
o] 412 FoAQl Apo] & Holm 7P Witk
(p<0.05). °] A¥}= HolxE H7keh ¢, o]~
Eo 38Rl 3 Folgo] HolaE 7t
2ol 71557t % o R AR AT Tex-
ture= PRawl15%} PRipe30°] 5.28% 717 =9ko
o, 494 ¢] zto] glo] PRipel57} 5258 thE-©

2 E=Uth 714 S P w2 AEE B
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flavor*

e T PRaW1S
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I:,' —{— PRipe15

f —
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texture®

<Fig. 2> Acceptance test on white pan bread with Pu'er tea in the sensory evaluation.

* p<0.05, " p<0.01.



240 Az 8k3]|A] Al 2178 A 235(2015)
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= Kozt H7te] mE 2] 4 &
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