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The Additional Effects of Various Materials on Microwave
Heating Property of Frozen Dough

Eun-Mi Kim*, Hye-Kyung Han, and In-Ho Kim'

Food Industry Promotion and 'Food material processing technology, Korea Food Research Institute

This study was conducted to improve the properties of frozen dough foods (buns and noodles etc.) on the quality
deterioration with microwave oven cooking. Microwave is a useful cooking method, but it quickly takes moisture
from food surface and makes lowering food quality abruptly. For improvement of these problems, mixing doughs
with addition of various additives of 34 types manufactured respectively; starches, modified starches, gums and
emulsifiers etc. Each mixing dough produced in sheet type (30 X30X1 mm) and steamed them, was quickly froze
at —70°C and packed with polyethylene. Packed samples kept at —20°C for 48 hours. After they were steam or
microwave treatment packed or non-packed with polyethylene, studied for improvement effects of quality as
sensory evaluation and selected 6 type additives; modified starches (TA, ST), gums (AR, GA) and emulsifiers (E,
S1) as improvement agent. Because moisture loss from microwave oven cooking leads to quality deterioration of
frozen dough foods, additive, such as including starches, modified starch, gums, and emusifiers were added to
improve dough properties. Amylogram, scanning electron microscopy, textural analysis, and differential scanning
calorimetry revealed addition of additives improved textural properties including surface-hardening of frozen

dough foods compared to the control.

Key words: sensory evaluation, gelatinization, hardening, textural property

N
2

Zxjoxd A el 7kt
TFEAEES) a7t
, olgist Wgle &40
7t A7l olE &
2 7}A9ThR). B4 Al#EHE
b xelE AHE PEH
Hg 7tz o3
7ol FeRE UR
p717ke) 71 e

o lo |

olN

o

+$Nl°

Mo 1R

A

o

Tn
o

il ofn
rlo ‘
)

*Corresponding author: Eun-Mi Kim, Korea Food Research Institute,
Sand6-1 Baekhyun-Dong, Bundang-Ku, Songnam-Si, Kyunggi-Do
463-420, Korea

Tel: 82-31-780-9287

Fax: 82-31-780-9059

E-Mail: kem@kfri.re.kr

873

AZzur 44 =8ds FAES /AL At ole
ToAE AR Aol et H=rt F7kekA =
T ERre] Ado] fE]o} amyloseR A7t EHoh thE ¥
g5 AAA3 7] g El(34) Miles 5(5) amylose®} 37
amylopectin®] A4 3}7} HE-9] walof 7]ojgrial Bg bl
7F ATh6-18). Tl ol#d AEd PFAES AAHIAE
ol &3t A - ok g4, e AFEA,
So) wzlo] W& 43} 4 5(19,20000 s} 7 F

o o

[ W

olg} zro] HEA WEWEHREL A% F WERAC =sd
Ao] veha, AN R iz Ae= A 29l A
AatslE FAEE 23 vk & ArelM

A2l "7} polyethylene

T 2,

o
p
e
=
2
o

>,
5
=



- A2 EAEE7 A 37 DA 6 T (2005)

Table 1. The additives used to improve physical properties of frozen dough

Classification

Materials

Cereal €O (Corn; Sungjin Food), GR (Glutinous; Jungwon Food)

Roots

PO (Potato; Samkwang Food)

TA (Tapioca; casava starch, Samyang genex)

SG (Sunsupergel; pregelatinazed waxy starch, Samyang geriex)
ST (Suntender; acetylated distarch adipate, Samyang genex)

Starches

SF (Sunfree; emulsification stabililty starch, Samyang genex)

VA (VA100; hydroxyl propylate distarch phosphate, Avebe, Netherlands)

Modified

T4 (T420; modified-tapioca starch, Avebe, Netherlands)

AG (AG600; modified potato starch, Avebe, Netherlands)

KM (KMU-2; oxidized tapioca starch, Matsutani, Japan)

K (78-0148K; pregelatinized corn starch, National Starch, Denmark)
RS (Red-star; sticky corn starch, Doosan)

AR (Arabic gum; Sanmaul Food),

GA (Guar gum; Sanmaul Food),

XT (Xanthan gum; xanthomonas campestris, Sanmaul Food),
CF1 (CFNO6; pulp hydrolysis starch, Samsung Fine Chemicals)

Gums

CF2(CFNIS5; pulp hydrolysis starch, Samsung Fine Chemicals)

CF3 (CFN60; pulp hydrolysis starch, Samsung Fine Chemicals)
CMC (CMC; carboxy methyl cellulose, Young Add F.I)

GM (Glucomannan; Hanmi Food),

CR (Carrageenan; 11 Shin Emulsifier Co., Ltd.),

AA (Alginic acid; Kelco, Japan), A (Agar; MSC Co., Ltd.)

IA (Improvement agents; 11 Shin Emulsifier Co., Ltd.)
T (Thickener; I Shin Emuisifier Co., Ltd.)

Emulsifiers

E (E-600; natural substance mixing agents, Il Shin Emulsifier Co., Ltd.)

S1(S-770; sucrose fatty acid esterification, RYOTO, Japan),
S2 (S-1170; sucrose fatty acid esterification, RYOTO, Japarn),
S3 (8-1570; sucrose fatty acid esterification, RYOTO, Japan)

o-amylase I (Bacillus sp. Sigma, USA),

Enzymes

o-amylase [1 (Aspgillus or: Sigma, USA),
Novamyl (Bacillus st. Novo, Denmark),

Noopazyme (Aspergillus or. Novo, Denmark)
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Table 2. Composition of materials for base and mixing dough

Composition Base dough (%) Mixing dough (%)
Strong flour 49.63 49.63-X/2
Medium flour 49.63 49.63-X/2
Salt - 0.74 0.74
Additives - x"
Total 100.00 100.00
Water 45.00 45.00
"Additive percentage.
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HEslod 7 A5 T8 8% HENOF A=l amylogram
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Table 3. Sensory evaluation of frozen dough containing various starches by steam and microwave heating treatment

Sensory

Evaluation Texture Appearance Color
2)

Sample” Treatment™  goim MHNP  MHP Stam  MHNP  MHP Steam  MHNP  MHP
Control 714057 42+ 1610 45+2.12% 8.8+0.50" 5.1+1.71" 53+£221° 84£0.50® 69+0.62° 6.7£0.74

CoO 8740580 534153 55+278 90+000" 50+1.73% 57+£2.08 9.0+0.00° 7.3+058% 7.0+1.00°

Starches GR 7.0+ 1.00° 5.0+0.00° 40+1.00° 85+050° 6.7+1.53¢ 6.7+£1.53% 73+£0.58 7.3+0.58* 731058
PO 6.7+1.53° 3.0+11.00° 334058 80+£1.00° 4.0+1.00° 47+£1.15% 80+1.00% 63+2.52° 7.0+2.00°

TA 9.010.00° 80x0.00° 7.0+1.73 80+1.00° 6.7+£0.58 67+1.53* 78+0.76" 83+0.58 7.7+£0.58

SG 6.0+265% 53+058 53+0.5 73+£1.53 43+1.53° 73+£058 7.0+1.73* 63x1.15° 73+2.08

ST 774058 7310589 6341159 7.7+1.15% 73+£1.53 6.74£2.08° 85+£0.87° 7.5+1.80" 7.2+225

SF 874058 5.7+0.58* 6.0+1.009 8.0+£000° 63+0.58° 6.7+E1.15* 731058 7.0+0.00° 7.0+2.00°

Modified VA 884029% 584+029* 7.0+1.000 8.7+058° 6.8+029 7.0+1.00° 85+0.50® 83+0.58 7.0+0.58"
stgrcjhfs T4 0.020.00° 431058° 60+1.009 87+058" 53+1.15° 7.0X1.00° 87+0.58 671058 731058
AG  87+058" 634058 6310589 874058 53+1.15" 63208 83+0.58° 7.7+1.53* 7.0+2.00°

KM  70+1.00° 53+153" 43£1.15" 80+1.00° 60%£1.73% 50+200° 80+1.73° 7.7£1.15* 7.0%2.00°

K 7.0£1.00° 53+1.53° 58+126¢ 80+1.00° 6.0X0.00% 70+1.00° 83+0.58° 7.7+£1.53* 73+1.53°

RS 87+0.58% 3.01000° 131058 87+058° 23+0.58° 23+£0.58 83+0.58% 3.7£0.58" 3.7£0.58°

URefer to Table 1.

IMHP: microwave heating after polyethylene packed, MHNP: microwave heating after non-packed.

YMean £ S.E. (n=10).

HabeMean values within a column with different superscript letters were significantly different (p <0.05).
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Table 4. Sensory evaluation" of frozen dough containing gums and polysaccharides by steam and microwave heating treatment

Sensory
Evaluation Texture Appearance Color
Sample Treatment ¢\ om MHNP MHP Steam MHNP MHP Steam MHNP MHP
Control 710570 4211.61" 45£2.12% 88+0.50" S1+1.71% 53+221% 84+050" 6.9+0.62% 6.7+0.74°
AR 82+144% 70+£1.00¢ 73115 77058 7.0+10.00% 6.7+0.58% 7.7+058° 7.7+058° 7.3+0.58"
GA  8241.04% 43+1.53% 4340.58° 8.7+0.58" 434058 57+058 80+1.00" 7.0+1.00° 6.7+0.58
XT  80+0.00° 7.7+153 7.0+1.00° 774058 772058 80+1.00° 834058 8.0+1.000 80+ 1.00°
Gums CFl 70+1.00' 574058 43E115 774058 4.7+058° 50+1.00° 8.0+0.00" 73+1.15% 7.7+0.58"

CF2  77+058" 50+£1.000 63+058
CF3  82+1.04% 474058 43+1.15

9.0£0.00"° 6.0+1.73"
731058 57£1.15° 4.0£1.000 83+0.58° 7.7+0.58° 7.74+0.58"

63x1.353" 9.0+000° 83+1.15" 874058

CMC 774 115" 474153 33£1.15 82+0.76% 63£0.58% 50+2.00° 83+0.58" 6.7+058 63+0.58°

GM 821029 4.0£1.00" 65+0.50° 7.510.50° 4.740.58°
5310.58° 58%0.76™ 8.0+0.00" 53+0.58° 6.7+0.58% 83+0.58° 7.3+0.58° 7.7+0.58"

3.0+1.00" 3.7£0.58° 8.0£0.00°

5320.58" 5.0£0.00" 8.0£0.00" 53+0.58% 43+0.58% 83+0.58° 83+0.58 7.3+0.58"

Polysaccha- ~ CR 7.3£0.58°
rides SA  83+0.58"

pA 8.740.58"

63+0.58" 73+0.58 7.8+029" 7.740.58

3.3£0.58" 334058 9.0+£0.00° 73+0.58° 6.7+0.58

"Refer to Table 3.
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Table 5. Sensory evaluation” of frozen dough containing emulsifiers and enzymes by steam and microwave heating treatment
Sensory
Evaluation Texture Appearance Color
Sample Treatment  gioam  MHNP MHP Steam  MHNP  MHP Seam  MHNP  MHP
Control 7.1+£057° 42+1.61° 4522.12% 88+0.50° 5.1+1.71® 53+£221° 84X050 69x0.62" 67+0.74
1A 8.7+0.58° 6.710.58° 57+058* 774058 4.7+0.58 6.0+1.00% 7.7+058 73£0.58° 7.7+0.58°
T 6.710.58" 4.7£0.58" 372058 7.7+0.58" 4.7+058 53£058" 73£058 7.3+0.58° 7.0+0.00°
Emulsifiers E 85+0.50° 7.5+£0.50° 5.7+0.58% 9.0+000"° 8.0+0.00° 6.3+0.58* 7.3+058 87%058" 80L20.00°
S1 85+0.50° 7.7£0.58" 7.5+0.50° 7.7+0.58" 6810.76" 6.7+0.58 83£0.58 83+0.58° 83+0.58
S2 474058 43+058" 33+0.58 571058 4.0+0.00° 331058 7.7£058 73+0.58" 7.3£0.58
S3 6.8£029° 47+0.58° 6.3+0.58° 87+0.58 60+1.00" 6.3+0.58" 83058 8.0+1.00" 8.0+1.00°
a-amylase 1 824029 7.0+0.00° 53+0.58 8.0+0.00° 4.7+0.58 47058 73+0.58 7.0£1.00" 7.0£0.00
o-amylase 1 - - - - - - - - -
Enzymes ) ; . .
Novamyl  6.7+£0.58" 5.0+1.00" 3.7+£0.58" 83+0.58 43+058 331058 732058 7.0x£0.00° 6.7+0.58
Noopazyme - - - - - - - - -

PRefer to Table 3.

Table 6. Comparison of amylograph characteristics of dough containing various starches and additives

Initial Peak 15 min

Height Break

Q(;ilrﬁ(s)'r’l Gelatinization Viscosity Viscosity at 50°C Down Sefg?}gk" COI?E}_S: ney
Temp. (°C) (B.U.):P (B.U.):H (B.U.):C :P-H
Control 71.0 213 190 428 23 215 238
TA 59.5 227 181 418 46 191 237
ST 68.0 200 170 415 30 245 275
AR 71.0 200 182 420 18 238 256
XT 80.0 - - - - - -
E 80.0 195 195 465 0 270 270
S1 68.0 200 180 420 20 220 240

"Refer to Table 1.
“Different in viscosity between height at 50°C and 15 min height.
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Table 7. Degree of retrogradation of frozen dough containing
various starches

Cooking method" Sample” Degree of retrogradation
Control 18.12
TA 10.97
ST 15.76
Steam AR 10.55
XT 10.59
E 15.52
S1 16.20
Control 31.59
TA 20.48
ST 29.96
MHNP AR 21.05
XT 20.97
E 20.08
S1 21.24
Control 34.52
TA 27.20
ST 30.25
MHP AR 2498
XT 2547
E 2548
St 27.83

YMHP: microwave heating after polyethylene packed, MHNP:
microwave heating after non-packed.
JRefer to Table 1.
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Table 8. Comparison of textural properties of frozen dough containing various starches and additives

) N - Hardness Adhesiveness Springness Cohesiveness Gumminess Chewiness
Treatment Additive (2) (25) (%) (%) () (@)
Control 41.260 -171.124 1.649 0.766 31.597 52.096
TA 38.324 -621.685 1.704 0.693 26.565 45.260
ST 29.578 -590.570 1.507 0.668 19.749 29.758
Steam AR 30.112 -21.663 0.899 0.789 25.879 23.112
XT 34.109 -16.663 0.833 0.876 29.867 24.864
E 23.573 -214.575 1.200 0.698 25.774 31.726
S1 25.070 -234.638 1.577 0.643 18.627 29.370
Control 25.660 -309.312 1.740 0.759 19.469 33.876
TA 21.884 -58.907 1.769 0.779 17.041 30.147
ST 24.608 -376.680 1.613 0.726 17.876 28.365
MHNP AR 27434 -65.856 0.934 0.811 21.743 19.156
XT 24.551 -62.469 0.888 0.828 20.331 18.044
E 21.881 -186.618 0.998 0.712 14.926 24.398
S1 23.850 -149.175 1.371 0.697 15.697 20.225
Control 25.852 -191.832 1.749 0.678 17.517 30.633
TA 30.819 -39.498 0.921 0.785 24.199 22.295
ST 27.329 -73.261 0.986 0.743 20.311 20.031
MHP AR 27.563 -47.465 0.857 0.808 20.112 21.675
XT 24.275 -136.508 1.258 0.821 19.931 25.063
E 22.647 -105.4.8 0.929 0.798 16.084 21.077
Sl 24.079 -86.408 0.998 0.717 20.084 19.007

PRefer to Table 7.
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ST

Fig. 1. The surface of each frozen dough containing various
starches and additives by steam treatment.
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Fig. 2. The surface of each frozen dough containing various
starches and additives by microwave treatment.
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Fig. 3. The surface of each frozen dough containing various
starches and additives by microwave treatment after polyethylene
packed.
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