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ABSTRACT

This study aimed to enhance the workability and quality of pan bread made with Haedeulmi puree by examining the effects
of adding varying amounts of water during puree preparation. The Haedeulmi puree was prepared using three different
water-to-rice ratios: 1.58:1, 1.25:1, and 1.17:1. The corresponding bread samples (H63, 063, L63) were produced using these
purees, along with an additional sample (067) formulated with a higher total dough moisture content. Among the samples,
the puree used in H63 exhibited the highest spreadability, and H63 showed the highest volume and specific volume. Among
all the samples, O67 (with 67% total added water) had the highest moisture content, while 063 retained the most moisture
among those with 63% total added water. All samples had a pH of approximately 5.7, indicating adequate fermentation.
According to the Hunter colorimeter, the decrease in crust lightness (L-value) and yellowness (b-value) followed the order
067 > 063 > L63 > H63, with crumb lightness being lowest in 063 and O67. Furthermore, texture profile analysis revealed
that 163 and O67 exhibited higher hardness and chewiness, whereas H63 and 063 demonstrated greater cohesiveness. In the
acceptance test, H63 and O63 received the highest appearance scores, while H63 also achieved the highest score for odor.
Overall, our results suggest that using higher amounts of water than that used for typical rice cooking improves both the
workability and quality of pan bread made with Haedeulmi puree.
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Table 1. Summary of water addition levels for Haedeulmi
puree and flour protein

Sample Water addition Water addition Total water
namI:: ¢ levels for rice levels for flour addition in bread
puree” protein® dough (g/g)”
H63 High Low 63
063 Optimum Low 63
L63 Low Optimum 63
067 Optimum Optimum 67

Water addition levels were classified
water-to-rice ratio (optimum ratio ~ 1.26).
? Water addition levels were classified according to the amount

of water added to the flour protein (optimum amount =~ 50 g).
» (Water added for rice puree + water added for bread dough)
/ (dried rice + flour).
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Table 2. Formulas for pan bread prepared with Haedeulmi puree under different water addition levels

Ingredients (g)

Samples Haedeulmi puree
Water Strong flour Salt Sugar Fresh yeast Margarine
Haedeulmi Water
H63" 190 0
063 150 40
120 180 6 15 15 12
L63 140 50
067 150 50

) Refer to Table 1.
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HHE o] P ghke A4 28819 Table 3. Spreadability of Haedeulmi puree under different

water addition levels

H63" 063 L63 F-value

=

713% Arks ERb 2HR 502 R ke,
_ ~ Spreadability 23) b b
7} 822 o) Happearance), Al (odor), SHtaste), 217 oy 630025 5572015 5.2740.06" 4176
(texture), WA Q1 7] & = (overall acceptance)Z T4 5}t

o HrHE 91 A5 AuS ko 2 drsio] HuHol

rO

D Refer to Table 1.

D MeantS.D., © p<0.001.

Ho|=E AAlSI L, EA, o, 227 H71E $3 Alge » 2> Means in a row by different superscripts are significantly
15 mm $A2 &glo] 23 & 18 x 20 cm 27|12 A|HW different at the p<0.05 by Duncan’s multiple range test.
(Eco zipper bags, Ecomass, Incheon, Korea)ol] &} 32}2] <]

A5 IoE RAel ANGT, & ARE WK Tl 240] ok ) FEdm g vkE, 2% el
AEZ Jre AT § e ARE HrllEE sl 74 Aol S7k Ao s Akt W, 063 Bl L6327
AR 28, -0 S £)E Agadon Ane B UHCD gl $EgTo] ¥u Anae] o, vl FolE
LA EX )3t 27} o)7o] QE AL dY Als et okl dito]l fAEH, HF SFele] Ho] gk Ao
A A2 7 ABEE BT 2 P

9. SAHEAM 2. 21, 77 « 58X

RE A% A= SPSS(Ver.18.0, Armonk, NY, USA)S Tt el v alem] FulE kst Alxgh 2o

AFgete] BUSIT ABE Aole] Aol ol AR T, $o1 9 u18H 24 ATE Table 45k ek, ¥515) v
2 (one-way ANOVA)= Fall skl em, A= b 74 SA M A& 3F ol g Apol7t BEE o, FAlAE
2?1 Zto]= Duncan®] THH 91717 (Duncan’s multiple test) frelgh afo] 7t YehA] ettt F-3]= H63(1,287.35 mL)#
[e]

= o] &3te] BABIATE el p<0.052 AR 3T L63(1,289.50 mL)°] 7 2™, 063(1,252.25 mL)< St
%, 067(1,222.00 mL)2 7 22 k= YERITHp<0.01). ¥F
ZAxnt g pnE =1 g9 F9E 9nlshz vl&-4 HA] H63(2.99 mL/g)e] 7t
7 7331, 1L63(2.96 mL/g)ZF 063(2.87 mL/g)°] HE oL

1. H&y ™, 067(2.82 mL/g)°e] 74 e S JeRi u}(p<o 05).

slEn Felo AP 5% 2= Table 37 2Tt & o33t A= vk 1) 7)) E3]FH o] He3olA 7 953}
n| 5 Az Al @ FH{Rb] A3 FEET B ol ™, L63, 063, 067 2.8 7HAadhs ofn|gith drbaom
A7Hd He3°] 6.50 em= 7Hd =& HRAd S vERd vk, W o e BrHRY] S5 R EE W 2 T A
0637} L63S 2+2} 557 em, 5.27 cm® H63HTH @& w7 A= 7A S v Yo 7Ee 04?‘%.}% Ela= Ml
A 3 B tKp<0.001). Kim SK & Shin MS(1996)-& 3|4t o] dH-E & FHE diAg oA = & Fdle 53k A
Al A7Vsbe 9] ofo] 1R 9 W yhe] RSter o] W= Aol wAkE 1 ﬁ‘ﬁhﬂﬂ% =78 29} fFAre
o] F7kstal HAa/d-e gt Haustgth B Aol A a8 T2 gAdgeRmn o dTdE AR A
T A] 2RI FES AU whe) £EIbo] =3 A (Iwashita K % 2011; Nitta H 5 2019). ¥ A7)l A] H63-&

Table 4. Volume, weight and specific volume of pan bread prepared with Haedeulmi puree under different water addition
levels

H63" 063 L63 067 F-value

Volume (mL) 1,287.25+14.317)  1,252.75+23.75® 1,289.50+26.64" 1,222.00426.94° 7.54"
Weight (g) 430.50£3.70 436.25+2.87 435.50+5.80 433.25+4.99 1.33%
Specific volume (mL/g) 2.99+0.04 2.87+0.07% 2.96+0.07* 2.8240.08° 547

" Refer to Table 1.
P MeantS.D., * p<0.05, © p<0.01, ™ not significant.
) 3¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 5. Moisture content and pH of pan bread prepared with Haedeulmi puree under different water addition levels

H63" 063 L63 067 F-value
Moisture content (%) 42.13+0.66”* 43.0120.65™ 42.07+0.83° 43.51+1.00° 3.84"
pH 5.66+0.15 5.67+0.15 5.67+0.19 5.7240.05 0.11™

D Refer to Table 1.

2 MeantS.D., " p<0.05, NS ot significant.
» 27® Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

Table 6. Hunter’s color values of pan bread prepared with Haedeulmi puree under different water addition levels

H63Y 063 L63 067 F-value
L 55.82+0.897% 64.29+0.24° 60.09+0.68° 68.05+0.18" 419.32"
Crust a 10.7121.92 10.51+1.03 9.87+0.51 9.66:0.51 0.96™
b 33.37+1.28° 38.75+0.30° 34.38+0.51° 40.44£0.52° 102.39™

L 86.74+0.15% 86.49+0.56° 87.32+0.02° 86.41+0.39° 411"
Crumb a —6.18+0.12 —6.03£0.35 —6.02+0.19 —5.84+0.32 0.85"
b 20.32+0.18 20.18+0.05 20.42+0.08 20.41+0.40 0.73"

) Refer to Table 1.

D MeantS.D., © p<0.05, © p<0.001, ™ not significant.
» 24 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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(Cheng J 5 2024). H63, L632] A% H3971 Athr o 7
QB kel At 7R A, o) 2 Qe Erddo]
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chEt) oluf, H639] WE7} Le3 BT e AL He3el| 23

33

e
| ol
L o

L

H & HEo] FE8| ssiE o] ofdetelAzt AAl HEE
T U, olof] we} mlolokE WHE-E Fdhe AEA B
o] Aol Z7Hg7] o= AL tH(Lee SG 2024). 72
o] FAT F3 Pmof FAR ThAh A S UElan, o
© vk 23k S Al A2Ql QR E(annatto) €} A

F(turmeric)®] A}Fo] wio]ofZ whEo] ol AYPH = i
Ab 22 A4 2aQ) dghico|de] ofaf 7k 7] wEow Ak
¥ tKFigoni P 2010). 2°] WX+ L63(87.32)°] 7H& =2
o, H63(86.74) %7tk 063(86.49)3 067(86.41) 7}
7 e 28 JERthp<0.05). ©]& 0633 0672 3] 2t
H|-&2 o] Frfja o m ztopx] G £4 7271 P,
Uil o] A BWEr U S3E oz dAdEn
(Cho NJ 1999).

5. =&zt
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o 227+ 24 A= Table 73 2tk % 6719 =4 =

kS
T 7%, SR8, ARG AR E freldt 2hol7t et
ok BEE 067(280.40 g)°] 71 w3kom, L63(271.22 g)&
SRk, H63(226.57 27 063(224.75 92 7Hd W #h2
eI THp<0.05). o123 A3t 0673 L63 270l 7
= Tl FR3 il gEEC, A IS B
7He SFd FErE @45, R Qle) A Hu
gehg 2A4S Fofd Ao Aekdch v, 4

walld HobAlo} BETREETE
S 7= A diEe] U AES I E(glue)HH 2
437] o2 A ¥ THIwashita K 2011). 121t} 0672
7B, F WS FEE0] ol TotE A AR YAEC] 4
A, o] & el S Folste E 4TS FES sHA
X3 Aor At AL 163(176.64) 067(176.04)
o] 7b& =gtom, H63(159.60)S 1Mk, 063(144.57)2 7}t
7 gre g YRt (p<0.05). R34 94 A=) npaivt
AR R D el FEe o] FEE UM =2
BEE Hol, 2579 720 Ig J et 4 v Al
= oot . AR dR-E A 2T e
of 7HFE LR thA|ste] A3 2ol B A=
24 o] BEHA @AY —02 o] B FES B
Ql Aoz HuEtHJeon SH 5 2020; Yoon JA 5 2020).
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o] 713 % HAF A= Table 83 2tk % 5709 7} =
=, 8T WA A AR 7F fef gk 2to] 7} YEbskT wA],
2 &A= H63(5.31)2F 063(5.25)°] L63(4.54)2 067
(4.65)°l Hlall =4 7= AThp<0.05). ARt o g2 ol &
AE e die oo v 84o] Fagk 47 2HgaA|
7 0632 L3R TE 5-0] 9} H]-§-2 0] Zokgol e o W
N O ¥ HIFE Wkt ol= we] et o Hol
FEFE PH7] WEew Ak Iwashita K 5(2011)°]
AFoAME 28 FaE Hhe o] v-gAo] Wi e
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Table 7. Texture characteristics of pan bread prepared with Haedeulmi puree under different water addition levels

H63" 063 L63 067 F-value
Hardness (g) 226.57+16.722") 224.75+23.42° 271.22434.44% 280.40+20.20° 423"
Cohesiveness 0.74+0.01° 0.71£0.01* 0.68+0.04° 0.69+0.02° 487
Springiness 0.95+0.06 0.91%0.08 0.97+0.12 0.9120.07 0.29N
Adhesiveness (g.s) —1.76+0.43 —2.24+0.85 —1.78+0.51 —3.00+2.05 0.74™
Gumminess 168.14+10.78 159.23+13.81 183.97+15.32 193.29+15.12 3.66™
Chewiness 159.60+17.50™ 144.57+2.78" 176.64+10.22° 176.04+4.02° 6.46°

D Refer to Table 1.
Y MeantS.D., * p<0.05, ™ not significant.

» 2% Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 8. Acceptance test results of pan bread prepared with Haedeulmi puree under different water addition levels

H63Y 063 L63 067 F-value

Appearance 5.31£1.299% 5.25+1.25° 4.54+1.62° 4.65+1.26 4.12"
Odor 5.56+1.09° 4.92+1.46° 4.48+1.43° 4.71+1.46° 558"
Taste 5.23+1.36 5.17+1.17 4.77+1.28 5.00+1.27 1.25™
Texture 4.63+1.61 4.71+1.57 4.75+1.38 5.02+1.42 0.63"
Overall acceptance 531131 5.08+1.35 4.71%1.20 5.04+1.40 1721

D Refer to Table 1.

? MeantS.D., * p<0.05, " p<0.001, ™ not significant.

9 27 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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