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Abstract

This study was conducted to investigate the effects of emulsifiers on the quality of steamed bread. Initial pasting
temperature of the flour was decreased from 63.8°C to 59.40~62.95°C by adding 1% of emulsifiers such as
monoglyceride, lecithin, sugar ester and diacetyl tartaric acid esters of mono- and diglycerides (DATEM). But
other rheological properties of the doughs were varied with different emulsifiers. Flour with 1% sugar ester
showed the lowest value of final viscosity and set back, therefore sugar ester might be effective for retard the
retrogradation of bread. By alveogram test, flour with 1% DATEM showed the highest value of P (tenacity) but
the lowest value of L (extensibility), that means DATEM might be effective for strengthening tenacity of dough
but it lowered extensibility. After 72 hours of storage test, the steamed bread based on the flour with 1%
monoglyceride showed the best crumb softness and the highest score of sensory test.

Key words: steamed bread, alveograph, emulsifiers

% I

A WAl AR8-5 = f-23}A &= dough conditioner, dough
strengthener, crumb softener -2 H3 2.2 da] A&
=3l 9l Marnet'®] ¥43 e wEw R
ukEe] 714 A& 4 st A 82| ol ot
urEe] WaE Fol A4 Aol A proofing
HiSo] F4 ok A& whA| s, el %3], 7)F,
227}, wrale] Fre-g A4 & Bl ohzEk A
A4 g ¥ =35 AdA 53 s

Dough strengthener 241¢] 314 < &lol] i3}
Birnbaum®, Knightly'”, Krog®, Rusch®, Dubois 5*'¢]
B dTE g FER7E WS w| A= o
F, ukEe] WA A, F5E 33, taR R A
3}, proofing A7t @& 5] Ao sl 1F3MA
oy, T A FS T3]3, 223 A, B
vlA gk 71, W Gl 9dt, e W AHE 9

ol rfe

Corresponding author: Seong-Yun Hwang, Institute of Food
Industry, Hankyong National University, 67 Sokjong-dong,
Ansung-si, Kyonggi-do 456-749, Korea

971

zo W
oae =2

7HE7E Bl A A4S AT 4 el A
= lsl=har shsdet .

=3} crumb softener A fr3HAe] Htel| 3]
Dubois”’9} Knightly®&= %-& 798 27| Ao ME=
o] Refgo] Al QS Ao Al gAY
A zhel At AR A3} S 2F AAAH %
dro] ha )= AL WA g ¥ arslgle O
Azt ol gleiM A fol FF-E AR, £E
R f2A Y ] ko] AT A AL F
BR)9) 5ol ojg Tt N2 G2A) ekl 1
AHA T vl BAEIAL ske 5 oW FA4
Fr3HA 7} w2 G gkl Hdled @2 AF7) o] Fo
et

vt F=53t feuie) FellA de o]8H: 3w
of #3 A= w|n @ B ohqe} 53] {FA7L 2
ko] FAlol WX o3k AR utb glot. whebA B
ATl M= Hx) M2 AM-5H.2 3lE monogly-
ceride, lecithin, diacetyl tartaric acid esters of mono- and
diglycerides (DATEM), sugar ester £2] Z+%& #3411 &
L fol Arhsled wiEsEA o By WstE
ZAVEEI A GA Y S Foted A7t el m) A=



978 A EAeEA] AH31H M4z (1999

Jeg mabshan
HE W oWy

N =

2 Ao AH-E AR AWEEIAE THIF
), AolA2E&E8Eh, AAGEreA), Welzdst
So(2E3, 2EFJAR AR, AYGHRH LA )E
A28t T -3} 23 monoglyceride, lecithin, DATEM
(Junsei Chem. Co. #fiiE 1Kk, Japan), sugar ester(S-1570,
Mitsubishi Chem. Food Co., <X 95% °]A}, Japan) 5
& AHE3k T

dbtdz 3 FH geEM

A o) R 3E-E AACC! Yol F3t £
sl whulAl Kjeldahl '] 2.2, wet gluten3} dry
gluten< Perten Instruments(Sweden)®] Glutomatic sys-
tem¥} Glutork 20208 AH8-38led AR AWE 104001
g% wash chamberel €3 #YsA "z o
dispenserE o]-&-38ke] 2% NaCl £ 4.8 mL& FY3}
A AHAZ 202 FU U G SEL FASe
wet gluten® QTh Dry glutend 150°C7}A] 7} sl
Glutork 20209 wet gluten2 Fotoll ¥1 F7 & Y2

o 4 F AW Akt

st 2

Z 3% Rapid Visco Analyzer (Newport Scientific
Pty. Ltd., Australia)Z o] 83} ohg3} o] FA3514
o, & dFulE 7)) aYE(14% TR E)
35 g 4F FIAE 1%4E EWY T/ 25
mL(+0.1 mL)E 7} o-& Eebad A &S AHS3)
o] WHIA|A 22L& 23} 50°CE 24 RVA
ol A 187 whE &2 wukel o, B 1200 &
2w A 95°C7}A] 7} 3lar o] Abefel M 2587 -7
A7) F 50°C2 Y ZHA] 7| A B 8- % (pasting tempera-
ture), #3114 E(peak viscosity), # 114 T-& E(peak tem-
perature), #E7 % (final viscosity), breakdown % set-
backztS T3t

for

Alveogram &4
Alveogram EAE Aol Alg-d 7]7]3= Alveograph
(NG, Chopin Co., France)olsd 1. Algub(-e 59}
@o] selcy = Az A 29 250 g(+05g) 7+
F3A 1% Alsgste] A Re] PRkl 23
cJ 2.5% NaCl 488 93 wH&-S Alzhsl=d ol ub

%7]9] £X3= 24°CE 9r3 1 resting chamber®] & £3=
25°C2 A3 57| e 227t A d=S o
74E B ¥ FAE YME WSS AR g
30271 A F FA4E 43 asbRehE ARste it
57 & 2R FE =F ‘:’}éoﬂ Dof o] T4t

s7He] vbEk Aol A gR-E w2 T E2le ER%
9y AvlRe} ool A 8F-8 vkt & 9k A% 8
o] xRt g vlEdr) o) "J“’J‘-"— [REZ OB w2y
U 2303 7ol ASR-5 elr ulEe] Y&s)
A Vexs 3 F 27 Jgi“‘-r] 1 cmE A5
ARgste] debd o A As v 9ol A
Ztog 2 WEE ¥ %Eii 9~ 123 Ax Fe
ukge] FUst FAV HEE vt Hy g uEe
Zotg A2 Fe] AE F 4Tl ¥ resting
roomel] W AR gl

&3 Alveograph® 37149&g3 vl A4-H-8
wp2 31 ukE-g urEae] Fodol] Wil g E ?2 o
% 9 Fox 499 (S 4R 5o
F F71% Fshd whEelAl whse] WA o
23& o 935 ojd Alveolinkel P, (dough®]
wgel Pagt oAt A= okH), Limm)
(B dough7} B1A wi7b=]e] Al4A), G222 Vi,
n}i 7] %), W(dough®] baking strength), le(%) (Py/
P doughe} helol thgt g4yt EAIHH 2 A
ol M= o Al8wbd sHe] wbnE Adgshal 1 3
ke T3t w et

SHo) M=

A EYBe] vighe Ju| AL F3l Table 1
 zrol AA S, WFHE vertical mixer(PH 601,
Phebus Co., France)ell =] 89} zhztel f-3lA & F4
glo] Inhell A 38, 23l 15E ulEEle SRE L
A A AT WE-E 29 AE5E 27°C, 80%E
k3 X} WA A 303 HEAZ F AW PAE
70 g4 F&3te] TEA 8 o 38C. AHEFE 85%

Table 1. Formula for steamed bread

Ingredients Flour basis (%)
Pastry flour 100.0
Water 52.0
Yeast 2.5
Sugar 20.0
Baking powder 3.0
Butter 5.0
Salt 1.5
Emulsifier 1.0
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Table 2. Bread's score sheet for sensory test

Table 3. Proximate composition and gluten content of the
flour

Components %

Moisture 13.2
Protein 8.6
Ash 0.5
Wet gluten 223
Dry gluten 8.0
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Portion Perfect score Sample score Penalized for -

External 30)

Volume 10 Too small, too large

Color of crust 8 Not uniform, light, dark, dull

Symmetry of form 3 Low end, uneven top, shrunken side

Evenness of steaming 3 Light side, light bottom, dark bottom, spotty bottom
Character of crust 6 Thick, tough, hard, brittle

Internal (70)

Grain 10 Open coarse, non-uniform, thick cell walls. holes
Color of crumb 10 Gray, dark, streaky, dull

Aroma 5 Strong, musty, share

Taste 15 Flat, salt, sour, unpleasant after taste

Mastication 15 Doughy, dry, tough, gummy

Texture 15 Rough, harsh, lumpy, core, crumbly

Total score 100
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Table 4. RVA data on the flour with different emulsifiers (unit: RVU)
Initial Peak viscosity Holding strength Final Break o i back
astin viscosity down

Samples" pt empg T = = T

- ime emp. ime emp.
“0) RVU (min) ) RVU o ) RVU RVU RVU

Control 63.8 220 6.23 94.7 135 8.23 84.1 253 85 118

MG 61.4 161 8.10 85.6 134 9.63 67.3 156 27 22

LE 63.0 236 6.23 94.7 136 8.17 84.8 250 100 114

SUE 63.0 170 7.98 86.8 136 9.45 69.5 120 34 -16

DATEM 59.4 273 5.85 94.6 134 8.25 83.5 289 139 155

YSamples were flour with 1% monoglyceride (MG), lecithin (LE), sugar ester (SUE) and diacety! tartaric acid esters of mono-

and diglycerides (DATEM)
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Table 5. Alveogram parameters for the flour with various emusifiers and loaf volume

Samples” Overpressure Extensibility Swelling index, Deformation P Loaf Volume
P (mm) L (mm) G (mm) energy, W (104X J) (cm’®)

Control 63 84 204 170 0.77 173

MG 79 81 20.0 209 0.99 185

LE 76 99 222 210 0.77 180

SUE 76 86 20.6 210 0.89 181

DATEM 82 68 184 193 1.21 179

PSamples were flour with 1% monoglyceride (MG), lecithin (LE), sugar ester (SUE) and diacetyl tartaric acid esters of mono-

and diglycerides (DATEM)
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Table 6. The crumb softness of a slice of steamed bread by compressing with the cylindrical plunger

unit : Brabender unit (BU)

Storage time at 18 °C - after production

Samples"

ihr 24hr 48hr 72hr
Control 430 431.7 433.7 4349
MG 430 431 430.2 430.5
LE 430 431.8 4333 4343
SUE 430 433.2 430.5 432.7
DATEM 429.8 4337 433.7 434

YSamples were flour with 1% monoglyceride (MG), lecithin (LE), sugar ester (SUE) and diacetyl tartaric acid esters of mono-
and diglycerides (DATEM)
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Table 7. Bread's score sheet by sensory test

Samples®
Items
Control MG LE SUE DATEM

External 27 30 27 27 26
Volume 7 10 8 9 8
Color of crust 8 g8 7 8 8
Symmetry of form 3 3 3 3 3
Evennes§ 3 3 3 3 3
of steaming

Character of crust 6 6 6 4 4
Internal 53 60 58 54 58
Grain 7 8 8 7 7
Color of crumb 9 10 8 9 9
Aroma 3 3 3 3 3
Taste 12 13 13 12 13
Mastication 10 12 12 10 12
Texture 12 14 14 13 14
Total score 80 90 85 81 84

USamples were flour with 1% monoglyceride (MG), leci

thin (LE), sugar ester (SUE) and diacetyl tartaric acid

esters of mono- and diglycerides (DATEM).
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