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Studies on the Factors Affecting Quality and Textural
Characteristics of Artificial Gluten Meat

Part IV: Effects of heating temperature and heating time on
properties of AGM and sensory evaluation
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Chung Cheong College, Chung-Ang Universiy

Summary

These experiments were carried out to study the factors affecting quality and textural

characteristics in the preparation of artificial gluten meat (AGM).

Effects of heating temperature and heating time on properties of AGM and sensory evauation

were summarized as follows:

1. In heating temperature and heating time, the samples cooked at 120°C more approached to

raw beef than samples cooked at 100C in L Values.

The samples were not affected significantly by heating time, but the sample cooked at 120°C

for 20 minutes rather approached to raw beef on textural properties.
2. Results of sensory evaluation.

(1) Sensory panelists liked the sample that contained 30% of walnut, 100%of water, and

cooked at 120°C of heating for 20 minutes, because the sample showed the best color, springiness

and chewiness on those conditions.

(2) Different formulas of walnut and oil in AGM showed significantly in color and juiciness,

and then they liked the sample containing 30% of walnut and 10% of oil.
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(3) Different formulas of oil and water showed significantly in hardness, juiciness and shear

‘force, and then they liked the sample containing 10% of oil and 100% of water.

Table 1. Ingredients for basic recipe of AGM

I. M = (per 100 g gluten)
ingredient Amounts (%)
254 gy A Folahe Ao dls)] BAE ZA =
AL 23} 1000 woll 1A gl 2 F Rpg g Walou 30
Salt 2
Aoz 47k Bl o FolAn glosd, 4 TR o
i
3t Q7= = A3 Holoh Onion 10
PenceVsl Wu? o 2588 70~90CE 7} 5l Water 100
Table 2. Descriptive terms and their scpes used on sensory evaluation
_ Scores 1 2 3 4 5
Descriptive
terms
Color Very Slightly Moderate Slighlty Very
undesirable undesirable desirable desirable
Hardness Very Slightly Moderate Slightly Very
undesirable undesirable desirable desirable
Juiciness Very Slightly Moderate Slighlty Very
undesirable undesirable desirable desirable
Springiness Very Slightly Moderate Slightly Very
undesirable undesirable desirable desiarble
Cuttability Very Slightly Moderate Slightly Very
undesirable undesirable desirable desiarble
Chewiness Very Slightly Moderate Slightly Very
undesirable undesirable desirable desirable
Table 3. Effect of heating temperature and heating time on color of AGM
Color value
Time (mins) L a b 4E
Temp. (°C)
40 37.96 £ 0.682 5.77 £0.422 10.70 £ 0.212 52.34 +0.65d
100 50 35,26 + 1,440 5.71 £0.032 10.70 £0.032 54,98 £ 1.36¢
60 35.54 +1.05b 5.84 £0.302 10.54 £0.252 54,66 £1.01¢
20 30.04 £ 1.83¢ 5.53£0.322 8.95 £11.02¢ 59.86 *1.67b
30 29.74 £0.90¢ 5.52%0.352 9.38 *0.12bc 60.16 £0.93b
120 40 30.26 £0.55¢ 5.36 £0.434 9.64 * 0.16v 59,70 £ 0.53b
50 26.78 £0.47d 4.67 £0.74b 6.94 £ 0.42¢ 63.78 £0.442
60 27.02 £0.53d 4.84 £0.62b 7.64 *0.16P 62.60 £ 0.052
Raw beef 27.80 £0.00 12.87 £ 0.40 85.1 £0.24 62.97 £0.06
F value 80.51%* 4.68%* 53.55%% 78.66%*
Mean + S.D.

Means with differeant superscripts in each column are significantly different at P < 0.05
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Table 1¢] basic recipes A3 A|5& H5H 2
&8 Abgsted 100C 9 120CE 22 7l st 49
25 o)A 714X 7% 23l W d=xFoll vlAE
&S oo} 2 A3k Table 3,49 2ol

Alo]| glojA] Lk 120°Coll A 7F4E & A] &7} 100°Cel
A 7ldg Alg o B S35 el &, 52 2
sol4 7tdg A8t o) Holg ow 21|l Ao

24@ A2§L Az JHAE 00T Lo} 120C
oA 7t Aol £ Aoz Az

7t A7kl o} 2 HEE we, 100Ce 7Sl 40
F7 74 Al 508 o 6047k 7P d Alg Bk L
e Eokn AEE 7o ash bghe 7Hd 4|7t @&
ol Ak ot

120°C 7Hdel A& 20~40837 7143 A1 829 50~60
7t 7ld g Al Bobel Abolel= Lats} azt ol 4EoNA
Folakzt el HadelAe Awtd, Ax, Az

SEELELE P

M
2 AdE 22w Az} iAol fejHel Abelst gl
ety Rn gAY Azt fAFSISA
o|Abe] AzE 2z~ vl asd b,

e}a2d &)

i 30y %Xl;

AL 120C oA 2087t 7Fd 8 Al g7t A9} vldt
425 el or, AE9} AL 120ClA 5047t
74 g Algrt daslel 2RI AR, AR 2
AL 120CoA A 2087k 7d 3 A] 8.9} R A<l zbo]
7t glgleng Q28 A2 o 7td £x& 120C
7k A7 208 A5} Awsichy Alg
2, 25 HAl
NE 5§

35 Arles 2est] zA% Alsdd HE AF A
A+ 734 Table 59 2,

Ao A T 5B 30% 73 A 85 73 A5
o (p<0.01), = & 40%2F 20%2] £l

Ax ot Ao A& Ag7tel 715 Fo=q Ao
7} vebR] kskeh, gAYl E 5 A7 20%0]
4 (p<0.05)9] A&7t 5% 10% H7H Algin o
Fo] FoH oz (p<0.05) AdHHAAU, IFF 20%

Y ML 100CNA FFd T AR 27 120CAH 7 ol4 AHE A 2ol F2 Aot glgle,
A& A8} 5L 432F JEeler, 120C°ﬂ A 7ted & el A3 (p<0.01) AHZA (p<0.05)2 EFE5 30%
A AolofE A Ze] ohE FoHel ol GR ol4 Arbe Almold ABESF ERL,
4.ﬂﬂﬂ€ﬂ%lmmwﬂ%ﬂ%%@%ﬂ%iwl A9 B AAE WS £ o BF FohE 30%7
whe ohad el wek £ Roel MUTHT XIT A AP Aoz AAse, o|Ae AU &4 At
o 7)o} Acton'”, Rogers'®st Hamm'95°] 7}&F& £ vl Aspgeh
o 2718 AT W hR LxoklR A7kl HE AY 2 B
& zARQEE L5} FolAW AY AES A ASE 2AY A Ao F9 ol HE A5 A A
tldo] Zrhabets Ay Anbel SAbsheich #}+= Table 62} Zct,
=, Schaffer517¢] 8]= 2.~ (beef roast) 5 %% A elE A, 2L 5o kS 180%2 A rbste] =
Table 5. Effect of walnut on sensory evaluation scores for AGM (n =18)
Items L. A - .
Walnut (%) Color Hardness Juiciness Springiness Cuttability Chewiness
10 1.94 £0.73¢ 3.61%1.20 2.22i1.17b 2,61 £1.09b 3.22%1.26 2.67 £1.14b
20 3.22 £ 1,00b 3.2210.73 3.00 £0.972 3.17 +0.86P 3.22%1.11 3.28 £0.963b
30 4.06 £0.872 3.39 £0.70 3.44 £0.863 4.06 $0.803 3.06 £1.06 3.39 £1.042
40 3.28 £ 1.45b 3.17%1.10 3.61 £ 0,982 4.00 £1.282 2.83+£1.29 3,72 £0.962
F value 12.54%* 0.78Nn.s 6.96%* 8.27%x* 0.43 ns 3.32%
Mean £5.D.

Means with different superscripts in each column are significantly different at P < 0.05

s : No significant difference.
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Table 6. Effect of water on sensory evaluation scores for AGM (n=18)
Items . . . .
Walnut (%) Color Hardness Juiciness Springiness Cuttability Chewiness
100 3.56 £0.922 4.44 £ 0.782 244 £1.15¢ 3.391+1.292 3.61 £0.782 3,28 £(.832
120 3.33£0.772 3.50 £ 0.86b 2.89 *0.90¢ 3.44 11,102 3.00£0.692 3.44 0,864
150 3.0611.068 244%0.70¢ 3,56 £0,780 3.33%1.032 2111047C 333+7114a
180 2,06 £0,73b  1.221043d  4.72%0.962 239%1.72b  1.11%0.32d 244%7165b
F value 10.25%* 68.21** 19.371%* 2.84% 60.91%* 2,79%
Mean £S.D.
Menas with different superscripts in each column are significantly different at P < 0.05
Table 7. Effect of heating temperature and heating time on sensory evaluation scores for AGM (n=18)
items
. Heating Color Hardness Juiciness Springiness Cuttability Chewiness
Heating time . .
temp. {mins)
c)
100 40 3.50 £0.86 2.33+0.77¢ 3.17 £1.20 3.89 £0.83 2.67 £1.19 3.78 £1.06
100 60 3.61£0.98 3,11 £0.76b 3.22%1.06 3.6110.92 3.17£1.20 3.78 £0.94
120 20 3.50%1.04 3.83+0.512 3.06 £1.11 3.50£1.20 3.50 £0.86 3.50 £1.04
120 60 3.22+1.06 3.56.£1.158b  3.28+1.36 3.7241.07 3.56 £0.98 3.61 £0.98
F value 0.51 ns 11.23%%* 0.12 n.s 0.48 n.s 2.63 ns 0.33 ns
Mean £S.D

Means with different spuperscripts in each column are significantly different of P < 0.05

ri. s « No significant idfference.

Ag AlaolA FoAo 2 A5 Es}t Ygkeh, 22 o
FAE £ ool F7t ol wet ATESE Fobxlet
(p<0.05).

Ao} ActAL Fo oo Frlgtel e} Az st
srgko o] (p<0.01), &2 100% Hrlsle] =43 A5
7} 4R ANZES T8

ol 4o Az W g Fake] 100%2 £2 4l
A AE2E Az ASS & 4 Uder, o]AL 7]
74];«4 z‘s;di]g}_r,:_ u]/\

3) 7lg 2= W 71 AlZH

71% recipeg =g 0,,5:-?;% Az BA Z Ao
A1 100°CE 408, 607, Zoll 4 120CE 204,
6027 27t g2 w9 A% FHAF A Table 74
Ze,

A, A, BEA, A d Ag4L feFAd A
ol7} glglont, ZHEoldE A&l FAF AE
b, 1204 2087} 7138 A 57} 7 AEEs) &

T
R o
N
)
2
i

sket,

1) 359 N8R 43 IY

559} 244 7|5 e N LSl 2AT A
gof tjg A% AA A3 Table 83 2t

Aol e 53] TF 0%} A&7 40%E5 AH7HE o
AEx 7 A3 Fokoh(p<0.01). AE, BHA, A
g gl Aztge fFefAal Aelst giglen, GFAdlA

= AR5 Arleha] g Al5e) AEE L 7k Wk
2, Ag7bol AolE 2A) Gakeh.
5) A 8fel 22 4% g%
Agfsh 2ol de 2ol 0|5 4T 48 U
o} B @5 A A Table 99} Zet,
xﬂ E}ij—] u_l Z‘{Z}'/"‘Oﬂ/ﬂ—‘—‘— o o ;1],7}_ 3}\9\101,}. 73\:
AAE SR ol B AP, T Fol 100% A
£ o] dzstga, o]FollA A& 5%t & 100%=
2A% A2E 1E Ba dgen, 2 ohee 48%

10%9F & 100%, A8 15%2F & 100%<] o],



28 CINE S LR
Table 8. Effect of wainut X oil interactions on sensory evaluation scores for AGM (n=18)
ltems - - bili Chewi

Walnut Color Hardness Juiciness Springiness Cuttability he winess

X Oil (%)
30x10 3.39 £1.29ab 3,94 %111 3.221+1.262 3.4411.25 3.3910.92 3.67%0.77
10x 30 3.72+1.182 3.331£1.03 3.83 £0.712 3.67£1.08 3.33 £0.97 3.56£1.20
20 x 20 3.67+0.69ab 3.1710.,92 3.33 £0,912b 3.671.24 3.05 £1.11 3.50%1.10
40x. 0 3.00%£0.77b 3.17£1.10 2.67 £1.14b 3.22+0.73 2.94 £0.73 3.67 £0.69

0 x40 1.44 £1.15¢ 3.2211.35 3.33+1.332b 3.39£1.33 3.78£1.00 3441115
F value 14.61** 1.59 ns 2.60% 0.50 ns 2.10n.s 0.18 n.s

Mean £S.D.

Means with different superscripts in each colum are significantly different at P < 0.05

n.s : No significant difference,

Table 9. Effect of oil x water interactions on sensory evaluation scores for AGM (n=18)
ltems

Oil X Color Hardness Juiciness Springiness Cuttability Chewiness
Water (%x%)

5x 100 2.67t1.14 4,22 10,942 1.94 £1.11¢ 3.00 £1.33 3.89 £ 0.682 3.28 £0.96

5x 150 3.3910.98 2.44 £ 0.86¢ 3.44 +1,04ab 3.11 £ 0.96 2.33 £1.14b 3.17%1.15
10x 100 3.17 £1.29 3,67 £0.69 3.11%1.41b 3.17+1.25 3.61 £0.982 3.28 £0.57
10 x 150 3.06 £1.06 2.17+0.86cd 3,89 +1,18ab 3.28%£1.07 2.17 £0.71b 3.06 £1.39
15x 100 3.00£1.19 3.2220.81b 3.33 £0,97ab 3.28 £1.07 3.39+0,78a 3.50t1.10
15x 150 2.56 £1.20 1.67 £0.774 4,06 £1.303 3.06 £1.26 1.78£0.94b 3,06 £1.63

F value 1.33 ns. 24.99%* 7.28%% 0.17 ns 17.60%* 0.37n.s

Means £S.D

Means with different superscrigps in each column are significantly different at P < 0.05

n.s : No signifiacnt difference.
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