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Quality Characteristics of White Pan Breads Prepared with Various Salts

Hyeog Kim, Cha-Ran Choi and Kyung-Sik Ham'

Dept. of Food Engineering and Solar Salt Biotechnology Research Center,
Mokpo National University, Jeonnam 534-729, Korea

Abstract

This study was carried out to investigate the effects of various salts on the physical and fermentative
characteristics of doughs and on the quality of white pan breads produced using purified salt, Korean solar
salt, Chinese solar salt, Mexican solar salt, washed and dehydrated salt, roasted salt, and bamboo salt. In
farinogram patterns, dough prepared using the purified salt had the highest water absorption. Extensograms
showed that the resistances and resistance/extensibility ratios of the doughs with the solar salts were higher
than those with the purified salt. In amylograms, the dough with the bamboo salt had the highest viscosity
value. A specific volume was the smallest in the bread with the Korean solar salt (4.11 mL/g), while the largest
with the Mexican solar salt (4.85 mL/g). A baking loss rate of the bread prepared with the Korean solar salt
(10.34%) was less compared to other samples (10.91~11.65%). The crust of the bread added with the Korean
solar salt showed higher L value and lower a value while its crumb showed the highest b value. A sensory
evaluation indicated that significant differences in some characteristics of the breads were observed in the
breads prepared with the Korean solar salt and Mexican solar salt. However, flavor, taste, and overall
acceptability showed no significant differences among all breads prepared with different salts.
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A7 FEE AL (GF)dA] A A w8 U2
e }3‘6}93_!- o]~ E (Saf-instant, S.ILesaffre, France),

{2 Ed (Alps shortening-200, AFof 43 =) w2 2-4-(Skim
milk powder, Murray goulburn co-operative Co. Ltd,,
Australia), A=A )& 2+t A5t} 2=l A
of A& 71414 (NaCl 9856%)3 =4t Hd 4
(NaCl 93.66%), B Al 4t AU d(NaCl 98.32%), F5r4F A
9 (NaCl 92.71%), A3 2 (NaCl 93.76%)2 it <]
(F), T2 2F(NaCl 94.93%)2 A+2E(F), $9NaCl
zt Ab-g-3kgiTh.

o
A

IO
& 7

94.76%)- IR A4 E(F) AFE

HiReo| §4

Farinograph: %52 542 AACCHHY 54-21(9)¢] o}
2} farinograph(810145, Brabender Co Germany)E A3}
o] dgla, o] ZHE ¢H Fpg, WIEHEDAZL HEIA
A|ZE, vbEe] QA x ¥l MTI(mechanical tolerance in-
dex) 8 SA#AE 44 A AT

Extensograph' AACCHY 54-10(10)¢] =zt /‘]E_ 300

E3=F 14.0% 715)2 farinograph £3%7] ¢l Y3 far-
mogram—4 TE FrEEEY 2~5%9 AL o] FFHTol

= 2%(6 g)5 AHrbetd WEg A Zst o HEe] B
-2 150 g(271)8] ¥F=-2 extensograph(860013, Brabender
Co., Germany) rounderel|4] A& 3slsich o] & 30°Ce 32
Zol| A 453, 904, 1352 WEAZ|HA AZtE =z [,

2

&
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A

%] 73
e, AT F& A5 ch A8 E (resistance to
extensibility)= 324 FolBU)ER, 182 AAE(ex-
tensibility)= 72.2] AJZFA oA k2 A 7R Z o] (mm)E
lal EA A F AN wbEel| W3 HEzhS AReskich

Amylograph: AACCHY 22-10011)el w}a} amylo-
graph(800245010, Brabender Co., Germany)S AF-4-3}o] &
bt 65 g2 AlB(5-23eF 14.0% 7]15)e 29%(1.3 )9
A 450 mL FF5E 92 15°C/F9) v &2 25°CollA
95°C7tA] 7FA A7) A pasted] ZIANARE, HIHE Al
9 &5, AR 58 A3} IR EE 2714
=710 BUS Ed3te 252 vehidrh

pH &3 : pH £4-& Kim(12)2] #Y o] F3}] mixing
s W 12 8 E 9B Uk H S A Fe] =V7X 2t
AR 10 g& APzl At S/ 100 mUE 7hat
of 25°Ce] gz ellA] 3087 AA ] F A5AE A3}
o] pH meter(Cyberscan500, Eutech Instruments, Singapore)
233 W8 245ty o PFpe TFARES ALesidr.

Wi 24 Doughdl FAE wH=e] stad A)H
Al EAstdom, Wk 2% dough 15 g& 100 L =
Aldiolel Yol ddS HJyslA e ¥ 174 wa 274
27+1°C, AdlFE 75+5%9 4 6077}
B AF FFA 22 dough 9%
ke AE-g 33 "k E2Ajslan o
(mL)2.2 s}

Klm(13)«] b o] mhe} A 2ahela, Aol of gt
:r“é L40] FE 7t Fasaly] f)sle] A= wigt
st A FTh Aol AH-E 8= WU 100 g, o)l
3g, A8 6g & 2g £EY 4g GAEF8g, &
3 mLe| ¥]&2 wlgsiglc)

Jﬁ"‘r% horizontal mixer(HM-50, Oshikiri Machinery
Ltd, Japan)E o|4-3lo] &Egtstsdn, 2482 2R E b
HFZ2 reel oven(ERT-6, Fujisawa Mfg. Co., Ltd., Japan)
ol el 185°Coll A 2587 7& F AWA A3 2 PE film
Ao gof AbgolA BBIAA A 52 A}Eslgich

& 0
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164 9 F7] £41&: W
= Aol A 2417 WA1F] F Joaf volume meter(National
Manufacturing Company, Lincoln, USA)S A}&-8}ed 8-3)
A E o] 43 &2} X g o g 53 W 243 o} 1 jé‘?i‘
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Almol A xuo 10 mm FAZ e} T (crust)
W3- (crumb) ZH2+S A 2}A (JP7100P, Juki Co., Japan)Z 4
3] ukE =2A8le] L(lightness), alredness), b{yellowness)
#E Feigeh o] ® A TEY - 1-98.24, a=-0.05,
b=0.24%3c}.

A2 &3 Az A 10 mm FAZ A Elr% PE
film %] | ‘f:‘o] Alj’—oﬂ/ﬂ 1, 3, 547} RA3HEA A5
/\}—ﬁs}_ﬁ]‘,}. daz] 22 A= Awle] TAIRE 2x2x2
cm’ 27 & A2 & Rheometer(CR-500DX, Sun Scientific
Co. Ltd,, Japan)E °]-43t] W& 60%, A& o] 5%
E+E 60 mm/min, load cell 2 kgd] A7 gFFAHLS A
A8l o},

4—%7} A" FFAA 24 10 Ao 1A
o] o] B2 HrIshA g & g 10 mmE Ae}d whe] o
< 337}3}7*] shodck HrkeHES HAA, crust! A €A
A 5o oy ¥ }9Jr be] A, 7]%, 227 &2 W+

7h aBla &, %, AAAQ JlEE Feldlev, d5us
10808 242 EXo] 7}afAla 1o s A48 EAfo)

_‘_%‘_
A= A2 HeE Hrleksdel15).

SAX2]

A8 Axke] A vl SAS(Statistical Analysis System)
7 packages °o|&3te] AT BEAAE T
o, Zh Hgke] frefAQl Aol AL p<0.05 FElA
Duncan's multiple range test® Al A3} ZzA}8}lgic).
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Table 1. Farinograph properties of doughs added with
various salts

Ko

Abs?  sta? AT’ DY  MTP

1)
Samples”™ "oy (i) (min)  (min) (B
S 65.4 247 40 14.0 26
A 63.2 40.6 36 14.3 17
B 61.7 495 25 12.2 9
C 60.5 485 2.1 8.3 9
D 60.9 49.0 2.4 9.4 9
E 62.4 42.0 3.0 12.7 11
F 62.4 354 35 15.8 20
G 63.0 41.3 3.6 15.7 17

1)S, wheat flour without salt; A, purified salt; B, Korean solar
salt; C, Chinese solar salt; D, Mexican solar salt; E, washed
and dehydrated salt; F, roasted salt; G, bamboo salt.

P Abs.: water absorption.

I3ta.: stability.

YA T: arrival time.

9D.T: development time.

9MTIL: mechanical tolerance index.
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Table 2. Extensograph properties of doughs added with various salts
S los” Area (cm) Resistance (B.U.) Extensibility (min.) R/E Ratio
ampies 457 90 135 45 90 135 45 90 135 45 90 135
S 151 139 128 220 220 225 199 201 190 1.1 1.1 1.2
A 242 267 256 454 556 593 247 239 226 1.8 2.3 2.6
B 242 249 281 442 594 672 244 218 225 1.8 2.7 3.0
C 244 257 275 509 564 667 239 235 221 2.1 24 3.0
D 244 271 283 494 643 735 238 223 218 2.1 29 34
E 245 272 247 453 609 629 250 234 215 1.7 2.6 29
F 251 259 248 474 625 630 234 224 214 19 2.8 2.9
G 231 256 271 445 574 623 239 230 227 1.9 25 2.7

1)Samples are the same as in Table 1.
“Fermentation time (minutes).
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Table 3. Amylograph properties of doughs added with
various salts

GTP? MT? MV?

Samples ‘o 0 (BU)
Wheat flour without salt 65.5 919 680
Purified salt 66.7 a16 755
Korean solar salt 66.7 90.7 795
Chinese solar salt 67.0 92.2 760
Mexican solar salt 66.7 91.0 770
Washed and dehydrated salt 67.0 91.6 735
Roasted salt 66.7 914 815
Bamboo salt 66.3 91.0 855
UG gelatinization temperature.
IM.T: temperature at maximum viscosity.
IM.V.: maximum viscosity.
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Table 4. Changes of pH in doughs added with various salts during baking processes1

A8 AA - 374

)

Samples Mix 1st fermentation Baking

Purified salt 551+0.17° 510+0.10° 520+0.11%
Korean solar salt 5.27%0.09° 4.79+0.04° 5.1720.09°
Chinese solar salt 5.480.06" 5.08%0.03" 5.18+0.07%
Mexican solar salt 5.38+0.07% 5.08+0.09° 5.18+0.06"
Washed and dehydrated salt 5.34+0.08% 5.04+0.04° 5.18+0.06°
Roasted salt 5.40+0.09% 5112009 5.33+0.06°
Bamboo salt 5.38+0.09 5.08+0.06° 5.39+0.03°

YEach value is the mean of three replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (p<0.05) different by Duncan’s multiple range test.

Table 5. Proofing powers of doughs added with various

salts during the 1st fermentation' (mL)
Samples Dough volume
Purified salt 46.331+0.58°
Korean solar salt 47.67+£3.79°
Chinese solar salt 45671058
Mexican solar salt 4567+0.58°
Washed and dehydrated salt 46.33+0.58°
Roasted salt 45.67+0.58
Bamboo salt 45.67+0.58

YEach value is the mean of three replicates with the standard
deyiation. Any two means in the same column followed by
the same letter are not significantly (p<0.05) different by

Duncan’s multiple range test.
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45,67 mLel ol Kim®} Kim(27)e] 9sl9 uk-Z9] 7} wt
ARe 1u9 9 A, Be I3} £F, W5 L5, WFe

pH 52 Azahgel &3 Aolv], & AYPlA = pHrt F2

FAF YR GrFEe] GEARY o] A FA) e 25
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e F7) €48 229 SRl BE A
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e o P glon, A ALdAE AUHHE de oM
zkghed.

who] BAV 23] UrLE chd
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A kEo] Bo] AAbsltizlE st BfH o] REed AF
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Table 6. Baking loss rates and specific volumes of white pan breads added with various salts”

Bread volume

Specific volume Baking loss rate

2 Dough weight Bread weight
Samples (®) ® (mL) (mL/g) (%)
A 460.0 409.8+0.45° 1865137.91™ 45520.09™ 10.91 +0.10°
B 460.0 412.4+0.89° 1695 +64.71° 411+0.16° 10.3440.19°
C 460.0 409.0+0.71° 1820+64.71° 445+0.16° 11.09+0.15
D 460.0 406.4+0.89° 1970+89.09° 4.85+0.237 11.65+0.20°
E 460.0 408.8+1.10 1880 44,72 460+0.12% 11.13+0.24°
F 460.0 409.0+0.71° 1915+51.84% 468+0.13% 11.09+0.15°
G 460.0 408.6+1.14° 1880+ 32.60™ 4.60%0.08™ 11.17+0.25

YEach value is the mean of five replicates with the standard deviation. Any two means in the same column followed by the same
letter are not significantly (p<0.05) different by Duncan’s multiple range test.

2)Samples are the same as in Table 1.
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Table 7. Hunter color values of crusts and crumbs of white pan breads added with various salts”

Crust
Samples J2 P x>
Purified salt 61.20+1.54™ 10.52+0.91%* 32.36:0.69"
Korean solar salt 63.89+£2.70° 9.45+1.51° 33.38+£1.00°
Chinese solar salt 62,59+ 2.77™ 10.26+1.09%° 33.20+0.14%
Mexican solar salt 5855+1.67° 11.91+0.80° 32.76+0.98°
Washed and dehydrated salt 60.85+1.86%¢ 11.12+0.42> 33.14+0.66°
Roasted salt 59.97+1.81% 11.38+£0.60™ 33.01 £0.49°
Bamboo salt 59.95+2.19% 10.96 +0.80™ 32.57+0.73

Crumb
Samples T a b
Purified salt 82.76+1.74° ~1.57£0.04%¢ 7.71+0.26™
Korean solar salt 82.33+0.37° -1.63+0.07° 8.09£0.62°
Chinese solar salt 82.97+0.56° -1.48+0.07° 7.27+0.40°
Mexican solar salt 83.36+0.22° -1.57+0.05™ 752+0.17%
Washed and dehydrated salt 82.47+1.19° -1.62+0.06® 7672027
Roasted salt 83.54+0.93° ~1.57£0.06™ 7724043
Bamboo salt 82.30+0.97° ~1.53+0.05% 7.70+0.19%

YEach value is the mean of four replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (p<0.05) different by Duncan’s multiple range test.

2. degree of lightness (white 100 <> 0 black).
Ya degree of redness (red +100 <> —80 green).
Up: degree of yellowness (yellow +70 < -80 blue).

Table 8. Firmness of white pan breads added with various salts” (g/cm?)

Samples 1 day” 3 day 5 day

Purified salt 41.02+29.18® 70.86+18.19° 120.37£16.04%"

Korean solar salt 35.31 +12.82% 81.08+11.35° 113.28+10.64%

Chinese solar salt 58.57 % 26.30° 82.52+21.77° 155.04=38.01°

Mexican solar salt 25.33+£9.72° 122.30+24.90° 156.15421.82°

Cleaning salt 2353+7.26 79.06+34.20* 109.06 +29.50%

Roasted salt 47.62+32.60% 84.97+23.82° 114.34+ 38 597

Bamboo salt 27.21+12.93° 90.38+15.20% 101.72£44 167

YRach value is the mean of five replicates with the standard deviation. Any two means in the same column followed by the
same letter are not significantly (p<0.05) different by Duncan’s multiple range test.

2>Storalge time after preparation of white pan breads.
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Table 9. Sensory score” of white pan breads added with various salts”

L. SamplesS)
Characteristics A B C D E F a
Symmetry of form  7.3+095°¢  80%067° 65+071® 60+067 761126 69+099" 65+097"
External Crust color 84+084°  71+074° 83+067° 79+057° 84070 86070 871095
Break-shred 651085  73+082 7.0+067¢ 484103 65+127™% 624079 6.1+074°
Crumb color 83+1.16° 80+1.05° 84+143° 86+084° 80+133 87x116* 7.9+0.74°
Internal  Grain 651085  63+095° 61+099" 53+095° 68+063F  58+1.03° 57x134%
Texture 7A+107° 71+088° 70+149% 64+126° 77x125°  69+099" 69+0997
Flavor 6.4+1.71% 621103 68175 691083 7.4+084  62+103* 68+£1.03°
Taste 70133 632095 65X158° 67x157° 68+123°  60x115° 76+126°
Total acceptance 6.6+t1.65° 64+126° 66+165° 63+095"° 69+1.29" 6.7+ 183 72079

YSensory score: 1 (very bad) to 10 (very good).

?Each value is the mean of ten replicates with the standard deviation. Any two means in the same line followed by the same
letter are not significantly (p<0.05) different by Duncan’s multiple range test.

3)Samples are the same as in Table 1.
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E. Washed and dehydrated salt F. Roasted salt

G. Bamboo salt

Fig. 1. External shapes of breads added with various salts.
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E. Washed and dehydrated salt F. Roasted salt

G. Bamboo salt

Fig. 2. Internal shapes of breads added with various salts.
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