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Effects of Wheat Flour and Royal Oyster Mushrooms on Texture

Characteristics of Meat Analogue
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Abstract

The objective of this research is to study the effects of wheat flour and royal oyster
mushrooms on texture characteristics of meat analogue. The main ingredients for the meat
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analogue are tofu from soybean and peanut, soybean and peanut residues, ricotta cheese,
wheat flour and royal oyster mushroom. The formation of meat analogue was affected by
the concentration of wheat flour (0, 5, 10, 14, 18, 22 and 25% w/w). The texture of meat
analog with different concentrations of wheat flour was measured using Texture Analyzer.
It was found that the more amount of wheat flour, the more Hardness and Chewiness
increased. We decided to use 18% w/w of wheat flour in our recipe for improving the meat
analogue texture by adding Royal Oyster Mushroom at different concentrations (0, 3, 7, 10,
13 and 16% w/w). The results showed that 7% w/w of Royal Oyster Mushroom gave the
highest Hardness and Chewiness. The National Food Institute conduced the evaluation of
the nutritional composition of our meat analogue, the results showed that 50 grams of our
meat analogue provided 130 kilocalories of energy, 5 grams of total fat, 7 grams of protein,

14 grams of total carbohydrate, and 210 milligrams of sodium.

Keywords: Meat analogue, Royal oyster mushrooms, Texture profile analysis test, Wheat flour
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2.1 PMWAAY

msanaznoulUsiuanduvdssuasdrdadusUvead ] dauvasainidves Zhang uaz
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wazuthandmeiniesmanewnadune 5 uiit andudaiedendum 50 ndu vhnnstugudae
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Concentration of

wheat flour Mixture of Meat analogue base Wheat flour
(%) (gram) (gram)
0 100
5 95
10 90 10
14 86 14
18 82 18
2 8 22
25 75 5
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A19199 2. Usunaudurauiug wieUsnauteanduaziiiauiesunas (n3) Tunsfinwnavesiinuiasuvaase
Woduiavaaiiodioy

Concentration of

. Royal Oyster
Royal Oyster Mixture of Meat Wheat flour

Mushroom
Mushroom analogue base (gram) (gram)
(gram)

(%)

0 82 18 0

3 79 18 3

7 75 18 7

10 72 18 10

13 69 18 13

16 66 18 16

2.5 Msleziiieduiadlenias Texture Analyzer

MTATEiE oduiad e Texture analyzer (Taplus, Hampshire, United Kingdom)
fauUata1n Yuan uag Chang [6] NAaeULsINA 2 A Tagld Load cell vunn 1 Aladasu
Cylinder Probe w119 3.5 @uilans Aus) 40 Jadunssewyl sseznn Sevay 70 ¥nghshegng
ay 8 ﬂﬁga I%%’agaﬁﬁ'@lﬁ%a&ﬂugﬂ%q Hardness, Cohesiveness, Gumminess, Springiness,
Chewiness wag Adhesiveness WulunaumeSuieves Ausidiey wseduned uardsnan inen-
Asn [7]

Tumsnngimnaadaldlusunsy SPSs vnsiieuifisuneguesriedsveaa Tagld
Duncan test LaAlAs18iANLUSUTIUNARED (One — way Analysis of Variance) ﬁszﬁumm
Fesfudesas 95
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Aafpues Hardness uaz Chewiness avgstunalude iefinnsandmumsed 3 vhlsinu
1 \ilofeniifuiinautiandtesas 22 uar 25 fauwieinn Foddndanulunmsiaiineen
MNAIRENLIN Inedunaainal Adhesiveness ﬁLﬁuﬁﬁuaﬂNﬁﬁfﬂﬁﬁm (0.61+0.05 waz 0.98+0.09
kef.mm swddy) ieifieslugasiidimngausonisuilon Waeniifvsinautandsesay
0,5, 10 waw 14 fmudau uaniindre FusUldlid fasann Cohesiveness fidnfitianideiftouiy
Usinauuleanadosas 18, 22 wag 25 (3197l 3) muumaamaamuamammﬂimmuﬁqmaiaa
Ay 18 (3UTl 1) Lummnmmammﬂlmi%‘wmsmmﬂm Hardness Lz Cohesiveness 7
wnnIdImuAneg1itudfey (25.72+0.41 N wag 0.120.01 aud1av) wazdiuTunaudsand
Ununans Ysgneudusdesusidefiosiifuewnsssnnlduefinesiidessurssmugiuaunts
wazepaiifidunauowuils fvniudedesiviinautiiigiodmarioguamvesuiioa
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Parameters Concentration of Wheat flour (%)
0 5 10 14 18 22 25
(Control)

Hardness . c c o c 5 A
™) 11.84+0.61" 20.55+0.93" 21.11+£0.85% 23.42+0.79"° 25.72+0.41~ 57.00+0.91° 107.91+0.94

Chewiness c c c C c B A

N ) 1.59+0.14~ 1.68+0.31- 1.90+0.26~ 2.67+0.08> 3.20+0.70~ 30.59+0.53° 39.80+0.89

mm

Cohesiveness 0.07 + 0.02° 0.08+0.01° 0.10+0.01° 0.10+0.01° 0.12+0.01® 0.14+0.01"  0.15+0.01%

Springiness 8 8 8 5 8 A A
( ) 0.78+0.40° 0.84+0.36° 0.95+0.16° 0.99+0.34° 1.01+£0.33° 2.62+0.23 2.73+0.20
mm
Gumminess
™) 1.54+0.45" 1.56+0.36° 1.80+0.15° 1.98+0.51° 3.89+0.52 9.74+0.61®  15.40+0.90*

Adhesiveness c ¢ c b c 8 "
(kef ) 0.00+0.00° 0.00+0.00° 0.00+0.00° 0.07+0.02” 0.18+0.05~ 0.61+0.05 0.98+0.09
gf.mm

MINBAE  ATILEARASHIAINNTITATUIANRAY + §1d8aUUNIATIIU
—— &3

fsnwsimiloutuluwanuwiueu lfleuwanmetumsadnisy Umwm%ﬁu%asau 95
fasnwsiumnsnsiuluLaILuIuey fmnuuanaeiumsaiafsssuanuderiudosay 95
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7 cm.

JUN 1. Snwaizneuenuaznglurellaiienniivsinauudandsosas 18

3.2 navesliunandfiounssunarsresnvasideduiaveaiodion

fAdeidlddeninussuvaandiaiuuinalusiulisudefenifiuiinautiani o
az 18 navesUSinaniinunesunaadduiioiey nmsdunadnvaramevenuasdnvaranglues
dlefonfiivinautenddosay 18 nausuiauiesuvasiusunasig q saufuRannis
JinseiiieduiadeinIos Texture analyzer (1157197 4) wuinnstiudSunandinunssumadli
ity ashldieiefidnvarduasiontilduie 91nemsedt 4 nuihnsiudiinadiaunesy
mewfﬂﬁlﬂ'uaﬁlﬁ Hardness, Chewiness, Cohesiveness, Springiness, Gumminess Lag
Adhesiveness Qasﬁyu unseaivTInainunasuvaisfesay 7 Aladedinanavgedian leun
35.72+£0.27 N, 6.98+0.89 Nmm, 0.13+0.01, 1.78+0.08 mm, 4.10+0.56 N waz 0.90+0.01
kgf.rm mad1dy dwnndSinaidinunssimasgenindesas 7 Aededinanazanas vilviAnua
Aesenstusuveadewion nedunnainan Hardness uay Cohesiveness fianas faugideds
Fondleifleuiitivsinaudinunsunansdesas 7 Lﬁaﬂmﬂmmswﬁmiﬂﬁﬁ daumaummsaﬁmmv
fuld Tnedanaldandiads Cohesiveness mlml,mmmﬂﬁmmum UONNHAN Hardness,
Chewiness, Springiness, Gumminess W&y Adhesiveness ummeumﬂmmumammuamﬂm
(U7 2)

7 cm.

JUT 2. dnuazneuenuaznigluvendeienfifiimaulenisesay 18 uasUSinaudinunssumansiovas?
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Concentration of Royal Oyster Mushroom (%)

Parameters
0 3 7 10 13 16
(Control)
Hardness
) 25.72+0.41¢ 30.12+0.65% 35.72+0.27% 20.15+0.32° 19.53+0.51° 13.00+0.76°
Chewiness 8 B A B B B
(N 3.20+0.70 5.60+0.63 6.98+0.89 4.02+0.63 3.03+0.59 2.37+0.57
mm

Cohesiveness  0.12+0.0 0.12+0.01%  0.13x0.01"  0.09£0.01®  0.09+0.01®  0.09+0.02°

Springiness

pring 1.01£0.33%  1.71+0.07*  1.78+0.08"  1.58+0.38*  1.14+0.48°  1.06+0.49°
(mm)

Gumminess 8 A8 A c c o
N 3.89+0.528  3.77+0.75 4.10+0.56 2.25+0.55 1.95+0.37 1.36+0.39
Adhesiveness c N N 8 8 c
0.18+0.05 0.76+0.21 0.90+0.01 0.36+0.07 0.35+0.13 0.17+0.03

(kgf.mm)

YINELWE ATILERINNIAINNTSAUIALREY + d1deuuams

971U
* ]

Fonusnwilewiulunaluwiuey ldfanuunnsraiuneatafiseiuanudetuiesay 95
aaa )
A

fonwsAwanareiulusaIweIteY dauLsnseiunsEiinseiuANIdeatuSeeay 95

3.3 aanlavuimsveailarfienandawdes frdas Weiuuuuazsifiaunesuman
nmstaneinuamslnruinislasanitueig nisnssgpainn sy wuiLdoifios
ndundes drdas Tusfuuuuazfiaunssumas 50 n3u Susunadlasiu 5 nfu sy 7 nfu
thavianua 3 n3u lewden 210 fadndu eutu 23.09 nfu 18 0.95 ndu Aslulawmsavion
14 n3u uazndsnuiann 130 Alaunaes Fauansluguil 3a
MnmaUisuifisuamamidinguinisanaanlasunmsvendedioniindald (U 3a)
ffuiiledniatdlugUldiuasinesveanuidn Jones Dairy Farm [11] (U7 3b) uasiilowfiosluguld
\wesinesaInu3Ev Beyond Meat [12] (3U 30) wudiluvFunanie 50 n$u wests 3 aan
Tasums Weifeniindlddiivimnalusiuiitosuariviinuanslulamsndeudnegs dadudio
uilagndeuvasmdninridorvildlasmaddsuriavosmilulammanlugureudauazimma
Huidule (Fiber) Fsnamelianunsagesaanslddslallimdsnu wazdssanUnunoiaanesen
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Tuden nszduszuuiuiedadunadisuguilan asluleinsaluguidule 16un Carboxy Methyl
Cellulose (CMCQ) [13]

NUTRITION FACTS

Serving Size: 1 Patty (33g)

utrition Facts

Nutrition labeling (THAI, RDI) T Serving size

asninuumsddumnoussy 500 ndu
wilowiseudtna 1 9u (50 nix)

1 Patty, 40z (113g]

Por sarving

23% Calories 260
A —T

Aimyminanms
wilowboudTng : 1 4u (50 n3y)
dmpumboudinagans : 10

Total Fat 189 23%
Salurated Fat 59 25%
Trans Fat

Total Carbohydrates: O 0% Cholesterol omg 0%

0% Sodium s0mg 15%

Total Carb. 59 2%
Dietary Fibor 2g L
Total Sugars

Vitamin C: 0% Incl Added Sugars | 09 0%

Protein 209 40%

—

Sodium: 220mg 9%

AnAvsinnmsaoudanhuuing
wisgniauun 130 Alaunand
fauasmoolBnMAunsa T

Tuduviavue 50, 8%

TWsdu 7a.

ariulaesediouun 140, 5 %
hea 3n

Tandun 210 un 1%

—
Vitamin D Omeg 0%
Calcium 100mg 8%

6 T6ut (Thai RO) TwoAmmnaniscaaniwadsnu

INGREDIENTS

a b c

JUN 3. WisuieupuAmdarunsanaantasunsvesiiaiendingaliannauiie (a)
y s e . :
aanlasuinsvedldiuesinesnyanu3ei Jones Dairy Farm (b) [11]
wazaanlnunisvesldiuesinesilofisnainuisv Beyond Meat (c) [12]

4. a3Unan1Innay

nmsAnyaresiinauthandiilinsuihuinuudeddifutulinadomsiusuuas
ndsuililumsifeniigeiu dundldanduadoves Hardness way Chewiness axifingatuma
USunautliandiigedu eghdlsfimuiivunaudanifidosas 22 uae 25 dwmadendanudnniz
aeluiionms (Cohesiveness) MifiutuTsdsnalsl Chewiness uag Gumminess Liud unnaly
edsfedindinilunningdliimnzauteidodufauasauamidamuinisvondodion 910
nsvaaosiifedddsndengnateoufiiiviinuutsadsosas 18 wwhmsuulgsnmaima
Tnvunissioly esmnanunsatugdléd anmsfnvmavontimunssman fidedendeiiond
JUsuaudinunasuvansiosay 7 Lﬁaqmﬂaﬂmsamgﬂlé’ wazilAaae Hardness, Chewiness,
Cohesiveness, Springiness, Gumminess uay Adhesiveness qaéfu Iuﬁm@mmmﬂmmmnﬁa
Feniinanlddaivimnalusiusuasiuiinautiandildlumstuguganidedniasdluguldves
NaYAINUIEM Jones uasiiaiftoulugUlfiuesinesinnuivn Beyond Meat

LoNE15919849 (References)

[1] Suman, G., Nupur, M., Anuradha, S. and Pradeep, B. 2015. Single Cell Protein
Production: A Review. International Journal of Current Microbiology and Applied
Sciences, 4(9), 251-262.



NIATIMeIEEnsaInnszUs IN 30 aUuil 2 Weunsngiau-suaw 2564

finnassas ileades. 2540. MIaudugsne wavansudymausey. nann : Ingdey
A19WAY 19 WIzUAS, [Tipavan Furangrang. 1997. Business and baked goods. Bangkok
Polytechnic College, (in Thai)]

a3l umdindes. 2558. msFnwImMUTIaEsiumnguay TUsiu waziduleludiaihg
lfuslaaludwminguasiysiil. lasensvimunssdadinessudsednd 2558 auvtnduaans
wﬁwmé’ﬂquaiwmi [Suparat Chanluang. 2015. A study of beta-glucans, protein
and fiber in wild mushroom in Ubon Ratchathani. Faculty of Pharmaceutical Sciences
Ubon Ratchathani University. (in Thai)]

Zhang, J., Li, M.\M., Zhang, R., Jin, N., Quan, R., Chen, D., Francis, F., Wang F.Z., Kong,
Z.Q, and Fan, B. 2020. Effect of processing on herbicide residues and metabolite
formation during traditional Chinese tofu production. LWT - Food Science and
Technology, 131, 109707 (1-8).

Sulieman, AM.E., Eljack, A.S. and Salih, Z.A. 2012. Quality Evaluation of “Ricotta”
Cheese Produced at Laboratory Level. International Journal of Food Science and
Nutrition Engineering, 2(6), 108-112.

Yuan, S.H. and Chang K.C. 2007. Texture profile of tofu as affected by instron
parameters and sample preparation, and correlations of instron hardness and
springiness with sensory scores. Journal of Food Science, 72(2), S136-5145.

AUty wstaduned wazdsnnn IMe1Asny. 2549, nauIuNSUIAINTIUOIMS (S9ng -
Ine) vs¥nadnisa legdu 9117, n3unw. [Phimphen Phon-chaloemphong and
Chirapha Witthayaphirak. 2006. English Thai Dictionary of Food Engineering. Food
Network Solution Company Limited, Bangkok. (in Thai)l

Latimer, G.W. 2019. Official methods of analysis of AOAC International. Rockville,
AOAC International.

Sullivan, D.M. and Carpenter, D.E. 1993. Methods of analysis for nutrition labeling.
Arlington, Association of Official Analytical Chemists International.

Chiang, J.H., Loveday, S.M, Hardacre, A.K. and Parker, M.E. 2019. Effects of soy protein
to wheat gluten ratio on the physicochemical properties of extruded meat analogues.
Food Structure, 19, 100102 (1-8).

Jones Dairy Farm. 2020. Products. Available at: https://www.jonesdairyfarm.com/
products/breakfast-sausage/golden-brown/mild-patties. Retrieved 20 June 2020.
Beyond Meat. 2020. Products. Available at: https://www.beyondmeat.com/products
/cookout-classic/. Retrieved 20 June 2020.

10



NIATIMeIEEnsaInnszUs IN 30 aUuil 2 Weunsngiau-suaw 2564

[13]  Schuh, V., Allard, K., Herrmann, K., Gibis, M., Kohlus, R. and Weiss, J. 2013. Impact of
carboxymethyl cellulose (CMC) and microcrystalline cellulose (MCC) on functional

characteristics of emulsified sausages. Meat Science, 93(2), 240-247.

11



