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Quality Characteristics of Breads Added with Pear Juice
Prepared by Different Heat Treatments

Songmi Lee and Young-Hee Park’
Dept. of Food and Nutrition, Dongshin University, Naju 58245, Republic of Korea

ABSTRACT

This study investigated the quality characteristics of breads prepared with different kinds of pear juices according to heat
treatment conditions. The pear juices were prepared by high temperature treatment (100C for 2 hr) and low temperature
treatment (75C for 4 hr). The breads were prepared by adding 0% pear juice, 50% and 75% high temperature treated pear
juice, and 50% and 75% low temperature treated pear juice (in ratio of total liquid). The weight, volume, specific volume,
moisture content, color, texture, sensory evaluation, and antioxidant activity of the breads were subsequently determined. The
volume and specific volume of the breads increased with increasing amount of pear juice. However, the moisture content did
not differ significantly with respect to the amount of pear juice added. Increase in the degree of redness (a) and decrease
in the degree of lightness (L) were observed with increasing amount of pear juice. Hardness of bread decreased with the
addition of pear juice, especially with high temperature treated pear juice. Gumminess of breads was significantly different
with increasing amount of pear juice and with respect to the pear juice temperature. Sensory evaluation revealed significant
difference (p<0.001) for surface color, internal color, air cell uniformity, roasted taste and hardness of breads. The volume,
roasted flavor, and springiness of breads were not significantly different according to samples. The highest preference was
determined to be for bread prepared with 75% low temperature treated pear juice. Furthermore, the DPPH free radical activity
of breads increased with increasing amount of pear juice. Especially, the antioxidant activity of breads with low temperature
treated pear juice was higher than breads prepared with high temperature treated pear juice.

Key words: heat treatment condition, pear juice, bread, quality characteristics

AN B JEY(Tae MH 5 2015), oFZUo} £Z(Yoon HS 5 2014)
5o FARE HUlele] AW 54 B kst gl niAe

T Mt e e Mete A aHEe A e 9 Hasiioh
star whe] Al A|EHH o SISt slon, o 7157 vl HIER B, B, ¥l B3 UEEF, 2w, vivls,

e TR 7ol &A1 SIth(Choi SH & Lee SJ ¢l 5o o] & gl 21For 7le, 713, %3, 8l
2014). ool wie} Aol A7t A|gFA ol FAlol @ A o]zzhg 2 WH] A, A& F oY A E%0] e
712 ol9lo] ThE ZEo|} EAEZ o] &ale] 7|5Ao] A Aoz dEA grlLee ST 5 2006). Hjol] Zo] FHiwo] 3l
7t o] At Wol HuE 3 9ltiLee SH 5 2005; Lee = Za)v|is 31312 9 delz}l 22 ARo] 3 Iy ~HE
H & Joo N 2012). ZZelle vkt Aej2d< 7 AF4a o xate} 22 A8 AA] Ao n|x|= 9 3 (Fernandez ML
AL FAER ol gste] A7t ofe), el w3} WA 5 19943 189 oA E3HKim JS & Na CS 2002) € 11
R A, AEe] s A3 e e BaHoR & g9k o4 AT(Na CS 5 2003)9 % &S nxE= Aoz

gotaat sk A77F 288 18 Fo|tiPark ID & Chung B 315 Ith Zhang YB 5(2003)7 Eun JB 5:(2012)S uljol
DO 2003). o]} A= = A7 FollA] vhel E8(Lee MH sHREo] = F2 244K chlorogenic acid), F¥l(rutin), =
2018), Ad(Park LY 2017), ©14J % 2 L(Park LY 2015), - ZAJel ™ (procyanidins), 717 (catechin), | 7}E]Z](epica-
techin), &F-®(arbutin) 5 EEdlE A= ST o=
o Aol ek T B st AedAdd rlAls dF

TCor'r'esponding author : Young-Hee Park, Tel: +82-61-330-3224,
Fax: +82-61-330-2909, E-mail: yhpark@dsu.ac.kr


https://crossmark.crossref.org/dialog/?doi=10.17495/easdl.2019.10.29.5.392&domain=http://easdl.org/&uri_scheme=http:&cm_version=v1.5

29(5): 392~401 (2019)

o dete] Bustt 5§39 28w, =, sk 9 2
zh 38 A, FE2F, W 5ol oy 23 ke &
& vl gk ZALim ES 2013), 2119] 23] ¢} 780l A 2
gaksl 248 B9l Choi JH 5(2006)% 93, B, 34,
sk Ao Fo] Felled SEkE s 4lae] dueh 3
Aol 717 o shsich

vl 5 A2 Al Az 7FeS s Sed, 7 5 99

Ao] i3 2 FAEA £ 5o EAHE] 1‘1:}@‘511:}
kA2 Park YH S(2011)< vi&E} o) AXEDS A7)k

P8 AEA wFoly v A2TE2 A ) F &

ol 9 Bepricol= gl Zrheked), ol DA
o slE4 HEE L Bude] A ey el
Helol ool ArAe] Ay HFER ATHAG GA
o o8l ol5 SRl Aol AU WEI Ao
ERTEE oY

HHQ} Az wiFe] kst S o8 AF UHE
T ATFEE dnujaze] F4 54 2 FAtksl @4 (Park
EM & 2015), 3l & o] 83 A4
EW(Chm JH 5 2013), wiF2} v} dzids
o] 2gl3g}stA EH(Park YH 5 2011), &
v o] 543 Hwang IG % 2006), ¥l 5-S 7ket A
T3 A4 5 F4 549(Yoo MY 5 2005) 52
7F A=Ak A U ) wrbl A= v e Ee R
Aelgh wiFs Alx Arjste] FrtaSS 21 e
Ho HH}J%Q} Wi 23S defeta glek Wl E7ellA
%’4 st} AT HlFS o] &3 M2 Al

Lo
o
o
Y
BN

=}
ot
2

N
[RURSSTI

e

oS

l‘.&o}fﬂ_&
fe e @ 40 ko o o

1. & M=
B AR AR wlF2 20161 10 Ad v 9F

date] FAHE S AA FA= Al
A%t T vhy]elx] x 2E7](LZ-0.5, Win-tech, Hwasung,
Koreaell 01 oh4) - 588 T, 7 W) /Aol A] Aok
wpgel weh 100CeN 24 EA )T 75 TN A

oM Alx FFo] W&

(AeAee) 272 dAlete] Az wES AHEa
o AdRRE e WIRORAL, 157 2726,
}\go]/\E(xﬂL]q /\1 x]uu 7}]&;1](5 500) EL;q (/\1%

). AR, *30”‘ 2 £43), REYEFHAD) 5

T W Aol B4 B4 393

AOAC(AOAC 1990) ®
pHE pH meter(TOA, HM-ZOP, Japan) 2, == Hand refrac-
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Table 1. Formula of breads added with pear juice
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Samples Control High heat treated pear juice Low heat treated pear juice

Ingredients A B C D E
Wheat flour 100 100 100 100 100

Pear juice 0 31 46.5 31 46.5

Water 62 31 15.5 31 15.5
Fresh yeast 2 2 2 2 2
Dough improver 1 1 1 1 1
Skimmed milk powder 3 3 3 3 3
Sugar 5 5 5 5 5

Salt 1.5 1.5 1.5 1.5 1.5
Shortening 5 5 5 5 5

A: Bread added with 0% pear juice, B: Bread added with 50% pear juice by high temperature treatment condition, C: Bread added with
75% pear juice by high temperature treatment condition, D: Bread added with 50% pear juice by low temperature treatment condition,
E: Bread added with 75% pear juice by low temperature treatment condition.
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Table 2. Proximate composition of pear juice
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Crude protein

Sample Moisture Ash Crude lipid (N x 625) Carbohydrate
HTPJ 87.14+0.04 0.25+0.01 0.03+0.01 0.58+0.02 12.0+0.06
LTPJ 87.19+0.02 0.2240.03 0.03+£0.01 0.56+0.04 12.0+£0.20

Data represents mean+S.D.

HTPJ: pear juice by high temperature treatment condition (100°C, 2 hr), LTPJ: pear juice by low temperature treatment condition (75°C,

4 hr).

Table 3. Sweetness, pH and color of pear juice

Color value

Sample Sweetness (°Brix) pH
L a b
HTPJ 12.75+0.03 4.68+0.03 53.86+0.05 21.16+0.02 38.90+0.11
LTPJ 12.55+0.02 4.65+0.17 85.00+0.15 —3.15+0.03 49.86+0.10

Data represents mean+S.D.

HTPJ: pear juice by high temperature treatment condition (100°C, 2 hr), LTPJ: pear juice by low temperature treatment condition (75°C,

4 hr).
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Table 4. Loaf weight, loaf volume, specific volume and moisture content of breads added with pear juice

Sample Loaf weight (g) Loaf volume (mL) Specific volume (mL/g) Moisture content (%)
A 522.64+3.76") 2,017.84+29.49° 3.86+0.03° 25.20+£0.20°
B 493.40+5.67° 2,101.24433 45° 4.26+0.10° 26.23+0.11°
C 492.02+7.06° 2,143.76+14.98° 4.36+0.06" 26.30-+2.62°
D 513.02+9.33% 2,023.74+22.49 3.95+0.01™ 27.30+1.05°
E 510.64£9.91° 2,097.16+43.69 4.1120.05° 27.33+1.71°
F-value 13.06™ 7.20™ 773" 8.19™

Data represents mean+S.D.

D Values with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.

™" p<0.001.

A: Bread added with 0% pear juice, B: Bread added with 50% pear juice by high temperature treatment condition, C: Bread added with
75% pear juice by high temperature treatment condition, D: Bread added with 50% pear juice by low temperature treatment condition,

E: Bread added with 75% pear juice by low temperature treatment condition.
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Table S. Hunter's color value of breads added with pear juice

Crumb color value

Crust color value

Sample
L a b L a b
A 247.70+0.70°) —30.63+0.03¢ 60.43+0.03° 176.23+0.02*Y 18.40+0.50° 96.03+0.02°
B 222.42+0.01° —22.50+0.30° 58.07+0.05° 131.17+0.07¢ 30.15+0.02° 63.2120.57¢
C 235.12+0.01¢ —25.3040.20° 52.83+0.01° 134.74+0.01¢ 27.48+0.02° 60.75+0.02°
D 235.92+0.02° —24.95+0.05 62.40+0.20° 149.77+0.02° 31.29+0.04° 81.58+0.02°
E 244.4440.03 —25.48+0.02° 54.0420.03¢ 169.77+0.02° 24.24+0.03 94.03+0.01°
F-value 47.48™ 378.96™ 304.20™" 38.10™ 23.95™ 40.30™

Data represents mean+S.D.
D Values with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.

sk

p<0.001.

A: Bread added with 0% pear juice, B: Bread added with 50% pear juice by high temperature treatment condition, C: Bread added with
75% pear juice by high temperature treatment condition, D: Bread added with 50% pear juice by low temperature treatment condition,
E: Bread added with 75% pear juice by low temperature treatment condition.
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Table 6. Texture profile of breads added with pear juice

Sample Hardness (g/cm?) Cohesiveness (%) Springiness (%) Gumminess (g/cm?)
A 259.76+4.00"" 96.25+.009° 85.27+.901¢ 34.26+.002°
B 236.96+8.00" 69.47+.001° 95.62+.002° 29.84+.004¢
C 228.95+5.73° 70.70+9.18° 102.88+.005° 26.39+.009¢
D 248.12+5.00° 82.09+.010° 90.07+.001° 32.01+.008°
E 239.63+6.00° 71.93+.007° 85.60+.005° 31.65+.002°

F-value 1,044.37" 45.67" 56.13™ 34.35™

Data represents mean+S.D.

D Values with different superscripts within columns are significantly different by Duncan's multiple range test at p<0.05.

s

™ p<0.001.

A: Bread added with 0% pear juice, B: Bread added with 50% pear juice by high temperature treatment condition, C: Bread added with
75% pear juice by high temperature treatment condition, D: Bread added with 50% pear juice by low temperature treatment condition,
E: Bread added with 75% pear juice by low temperature treatment condition.

1 B3 thKwon EA 5 2003).
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Table 7. Sensory characteristics of breads added with pear juice

Attributes A B C D E F-value
Surface color 35541259  5.73+0.94° 7.61+0.99° 7.06+1.08° 4.33+1.29° 53.79"
Color
Internal color 3.12+1.31¢ 5.55+0.97° 6.91+1.01° 5.67+1.36° 5.48+1.64° 80.24™
Volume 5.15+1.64 5.67£1.47 5.91+2.18 5.03+1.79 5.36+1.67 0.99"8
Appearance -
Air cell uniformity ~ 5.55£1.52°  4.09+1.52°  3.73x1.90°  4.58+1.78°  6.18+1.84° 5833
Roasted flavor 5.61+2.03 4.82+1.40 4.70+1.59 4.82+1.59 5.33+1.99 0.71%
Flavor & taste .
Roasted taste 4.91+£2.00%  4.27+1.46° 4.18+1.92° 4.39+1.63° 5.67+2.08° 7.10
Hardness 5.48+1.92° 4.15+1.66° 5.1542.16" 4.79+1.78%  5.30+1.53° 739"
Texture
Springiness 4.85+2.16 4.42+1.87 5.1242.21 5.30+1.68 5.18+1.94 0.52"
Preference test?  Overall acceptability — 5.24+1.88°  4.24+1.34° 45242.13%  4.76+1.58™  6.09+1.64° 17.67"

Data represents mean+S.D.

D Values with different superscripts within rows are significantly different by Duncan's multiple range test at p<0.05.

? Hedonic scales (1: extremely dislike, 5: neither like nor dislike, 9: extremely like).

s

™ p<0.001, ™ No Significant.

A: Bread added with 0% pear juice, B: Bread added with 50% pear juice by high temperature treatment condition, C: Bread added with
75% pear juice by high temperature treatment condition, D: Bread added with 50% pear juice by low temperature treatment condition,
E: Bread added with 75% pear juice by low temperature treatment condition.
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Fig. 1. Antioxidant activity of breads added with pear juice.
Data represents mean+S.D.

A: Bread added with 0% pear juice, B: Bread added with 50%
pear juice by high temperature treatment condition, C: Bread
added with 75% pear juice by high temperature treatment
condition, D: Bread added with 50% pear juice by low
temperature treatment condition, E: Bread added with 75% pear
juice by low temperature treatment condition.
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