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Abstract In this study, the quality characteristics of texturized vegetable proteins
(TVP) produced from defatted soy flour (DSF) were analytically compared with
those of texturized vegetable proteins produced with isolated soy protein (ISP) and
non-defatted soy flour (SF). The base raw material formulation consisted of 50%
soy proteins, 30% gluten, and 20% corn starch. A cooling die-equipped extruder
was used with a barrel temperature set at 190C and screw rotation speed of 250
rpm. With respect to the hardness of isolate soy proteins, that of soy flour and
defatted soy flour was 22.4% and 68.8%, respectively, and gumminess was 17.6%
and 44.3%,

springiness. Moisture content was higher in soy flour than in defatted soy flour,

respectively. Defatting increased chewiness, shear strength, and
while there were no significant differences in terms of water absorption and
turbidity. The pH was higher with soy flour than with defatted soy flour.
Concerning color, the L and b values were higher with soy flour, while the a value
was higher with defatted soy flour. These results suggest that defatting soybeans
can improve the quality of plant-based proteins. Further research is needed to

address the quality differences from those of isolated soy proteins.

Keywords texturized vegetable protein, extrusion, isolated soy protein, soy flour, defatted

soy flour
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screw extruder(Process-11, Thermo Fisher Scientific,
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2.8 pH =&
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USA= S35

2.9 ME =F

Al&E 35 mm &7]9] ©1, MAA (Color i7, X-Rite
Inc., Grand Rapids, MI, USA)E Ar&sto] %513t
24T AER Ao ME =2 A FEHAE 717t W
A% 95.77, BAME(a%) -0.22, FA=(b*) 2.702 WA
(1% 95.79, AME(a*) -0.21, FAE(b*) 2.75°]|%1t}.
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877



Effects of soy defatting on texturization of texturized vegetable proteins

SHAR YERT AR 7] Ato] B4 dHuiR] BAE
E4(one-way ANOVA)S AREstal, Duncan’'s multiple
range testE °0]-&3}0] §-9]% X}o](p<0.05)E ASsIAT
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Feh 456% 408 YeRYch 2AH 7
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s}—r mgiq E]—/\% oo El-x]tﬂ_,_,_ 1—0] 34.09%,
i FEgo] 29.35%, e tiFauo] 4.11%% UeEkstt
9] IS FEste] 80T A 42t Ex|ste] FojRl
AN FEEY] e 2gu|9] HskE AnEH gF
ZE 511%, F714 0.95%, B=5k= 4.94%
opon, ZAL 11.17% Wordth 4243 4 ¢
Ae &% 9 53 94|, 43 714 A 2 974 gA=

A2 d=s9 T oA 3k WafsiA |
o 223 sEee, Eedirey) g2 %Zl gekcd

£ AREotE A2 YE7] AolA dRERE X|Ho
of WS = Q= vy 4T HdE AE JX] S
20| tHCrowe®} Johnson, 2001). tF @#a-S

AEA 9 24T W A G S

H IEZRA 0] =2 ActgS Hojslal(Maurice?} Stanley,

1978), XZ]o] As}tal THs HX]er(Hager 1984). o]9]
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0.344l] =0, A HRFEE2 200.89%= 2]

Table 2. WAC and OAC of soy proteins used in texturized

vegetable protein

AT YA

Sample” Water absorption capacity ~ Oil absorption capacity

%)? (%)
ISP 469.62+3.67%? 128.94+2 83°
SF 161.1246.74° 126.5843.07°
DSF 200.89+14.34° 115.5345.13°

ISP, isolated soybean protein; SF, soy flour; DSF, defatted soy flour.
2Mean+SD (n=3) within each column followed by different superscript
letters are significantly different (p¢0.05).

SWAC, water absorption capacity; OAC, oil absorption capacity.

Table 1. Proximate compositions of soy proteins used in texturized vegetabl protein

Sample” Moisture (%) Protein (%) Fat (%) Ash (%) Carbohydrate (%)
ISP 6.90£0.03? 84.31+0.03" 0.120.03° 4.56+0.02° 4.11£0.06°

SF 6.38+0.00° 38.42+0.03° 21.07+0.25° 4.78£0.02° 29.35£0.21°

DSF 6.75+0.03 43.530.06° 9.90+0.03° 5.73£0.02° 34.09+0.04°

VISP, isolated soy protein; SF, soy flour; DSF, defatted soy flour.

MeantSD (n=3) within each column followed by different superscript letters are significantly different (p¢0.05).
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e olgd AE4Y ABEATY Az A4S

3 4= E‘—ﬂtﬂ%ﬂdﬂm TH%—E%H A EREO| pHe}

°] 7. 16°§ 7}1} 1‘0}0‘:‘% o2 W%‘QO Ao &7
tfFEgTte] Atolol= F-2]& Q1 Zo|7} 1ot Adiamo
%(2016)— kariya seedoﬂ/ﬂ ol 2=

karlya seed l"‘v;‘q’“”J—]' e k) pH7} Y7y 6.65,
6.152 J7lotattal Hagh Auel= oha FARE 239

1 Cha 5(2020)9] A7olA s53dH 2] pH7F 4.41
E?l A= Aol 7t AU, M= FEghE UER
2 fFEgo] 89.698 7MY =foH thgog &
‘:H el 83.36, BAIHFEY 78.85 202 £} a
2 EgiEdd 1.07, EAREED 0.71, ‘:H:Hm'
-0.45 02 =2 2 HAlth S bt g4
o 27.41, EEHFEY 19.76, HFEY 18.40 &o=
< 2 Eoith gAY FETo] Lgte] WAl bgto] =2
2 42 EA] oA 7HEo] 3t maillard ¥ E 2
sto] o] FQA| 1 FMET} ol AL R HRlth(Joung 5,
1997).

) rlr o >,
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34. Alﬂlell_fg;l(ryp) of XXIZt
SYRE, R, SAYFEDS ol
AT AeAdd o] 244 59T 2= Table 49F
o} A SR W2t Ae77E 47544 ¢
o PelYFENel 22.4% FEold, YAYTRLL
1,461.88 g2 Z2|dl+4 tiH] 68.8% Eolth. H+F
g 2A5lo] YBYFY A TG gL RRUS A
23 WETh AEs} 3,078 S716ks AL Bhelstqr). &
g2 2 oy tiFEE2 80.5%, AT

St A=

_lS‘i

Table 3. pH and Hunter's color value of soy proteins used in texturized vegetable protein

Sample” pH Hunter's color value

L* a* b*
ISP 7.1620.07%? 83.36£0.06° 1.0740.03° 19.76+0.29°
SF 6.68+0.04° 89.69+0.21° -0.4510.04° 18.4010.15°
DSF 6.6120.03° 78.85+0.06° 0.7120.07° 29.4140.25°

VISP, isolated soy protein; SF, soy flour; DSF, defatted soy flour.

IMeantSD (pH, n=3; Hunter's color value, n=9) within each column followed by different superscript letters are significantly different (p¢0.05).

Table 4. Texture profile analysis and cutting strength of texturized vegetable proteins produced with soy proteins

Sample” Hardness (g) Springiness Gumminess (N) Chewiness Cohesiveness (N)  Cutting strength (g/cm?
TISP 2,123.75+125.51%  0.82+0.00° 16.33£1.42° 13.36£1.13° 0.78+0.02° 1,816.40£134.33°

TSk 475.44+69.92° 0.660.02° 2.870.50° 1.90£0.39° 0.6120.01° 905.60+83.14°

TDSF 1,461.88:214.78°  0.67+0.01° 7.72+0.51° 5.16£0.25" 0.54£0.04° 1,218.80£109.42°

ISP, texturized vegetable protein using isolated soy protein; TSF, texturized vegetable protein using soy flour; TDSF, texturized vegetable protein

using defatted soy flour at 80C.

2Mean=SD (texture profile analysis, n=16; cutting strength, n=5) within each column followed by different superscript letters are significantly different

(p€0.05).
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81.7%= Uehstor tiFiddt EAFET A
7‘7]'01]% ARl Zpol7L gloltt. A iR of
H] 522 17.6%, GAHFELS 44.3% 208 o
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o AERA o] 24T *"‘—0}7‘]1_ Ae I 5
t}. Saio(1987)9] A=
= 9EE st 2F3prt %ﬁ%‘:}% A= FARE
o™, Hong 5(2008)2] Aol SH AR A &
T BEuFe J7E A AV 7 AR, 994, S84

d

iy L X0 o
1= 3Q
O

e

of §92Ql Ato|7} gigiths 2ot Aoltt Z23E YE
Wdth 2 AFolA 2T iy EAHFETY AEx
kel 2270o] AAHE AL GRS Fot] ©Hd
S7He| 2L A9] Shgfo] HAE|o] AR AT 227 7
Ao YIS & AR Hrh tiF ddS AELFF
gl flsfl A o S0 kg S7HA7IH A=
Z20] 2 AdFEE Holstal(Maurice®t Stanley,
1978), xZo] Adstal sz A Hch(Hager, 1984).
13 =5 gAsto] Aol AAEH 47| QoA o
EERH X]H}O] e Eo] AT 4 Q= vl S
e TAE BASHHCrowe®} Johnson, 2001). ESH
P23 374 AN dEet Eo] EFE o] vk Ao
A A AR 3 A dojur] wizo] yehd 23
E AREY. SR, 5 R, EAHFEES

&oto] GBS AR AT 22ske} Mo gt

AlZF40ol vlwE Fig. 13} Zth =AY A5 2945 A
(AollA = S dFos 27 Adsta Z Sle X3
Ao A% AS Helow, 2T AYats AR T
Z30] gu|stlon At MzE Uitk BAHRET
Aelqte A F250] dF2T AYtEy 2301

Sample" TISP TSF

TDSF

A

B)

Fig. 1. Appearance of texturized vegetable proteins produced with soy proteins. (A), Photographs of texturized vegetable proteins;
(B), dissection micrographs of texturized vegetable proteins. "TISP, texturized vegetable protein using isolated soy protein; TSF,
texturized vegetable protein using soy flour; TDSF, texturized vegetable protein using defatted soy flour at 80C.
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om A2 A Hydh (A9 A=l it A4 dvAd
A Bl E BAHFEE A7) diF2d A

o A 2ol ARtk S3te] 1H4o] xdet Ao
(A)olA Hot SAsHA geld 4 A, HFE A5t

;:O

5. YSZHEYY pH ¥ MY

ey, diFEE, AN REEE olEst ¥E
ET ez pHet M= S4% 3= Table
2. pHe EHFdo] 7.012 7H ¥l H&0]
2T 6.82, GAHFEY 6.75 28 ¥4 UeH
ol Adol AMERE USAT A=A ARl 2

22 20.13, Bk 17.00 £0.2 Fro| =3itt. o]
Hong 5(2007)8] dolA SH A Al 522 A7
o] EHtjFl HrtETE Pk Lgho] ¥ g2 B
Th= Aykeks Aolstglon, JMT b2 tifEdo] &
g R =2 S Btk Aot fAREI
5 TdS AEAHFTHS B0 225 o el
9] 3FFE T7HA7IH XA o] Adotal Treks A (Hager,
1984), YEAHBEY sETFo] AT o 7t 74s
H(Park 5, 2017). olof w=t 2

Lot FEAAPGE FEEF ZJo|7t Yrgho] TS &
Ao g HQlty, EF ulolof2 ¥hE-2 ¥hg 2o} Hh-&
9] FX7t 9F AR EejFo] AAJRMES] 5

7} upojofz Hhgof] JFZ Fof AEAHBEY] Mol Fojd
Aoz Az
3.6, NEZIEIC £E5E FEE,E U HE

Table 5. pH and Hunter's color value of texturized vegetable proteins produced with soy proteins

Sample” pH Hunter’s color value

L* a* b*
TISP 7.10£0.06°? 52.86+0.57° 5.48+0.14° 17.00£1.10°
TSF 6.82+0.00° 61.48+0.84° 3.6810.07° 21.6620.24°
TDSF 6.75+0.02° 56.9040.83° 6.13+0.62° 20.1320.13°

ISP, texturized vegetable protein using isolated soy protein; TSF, texturized vegetable protein using soy flour; TDSF, texturized vegetable protein

using defatted soy flour at 80C.

MeantSD (pH, n=3; Hunter's color value, n=9) within each column followed by different superscript letters are significantly different (p¢0.05).

Table 6. MC, WAC and turbidity of texturized vegetable proteins produced with soy proteins

Sample” Moisture content (%) Water absorption capacity (%) Turbidity (%)
TISP 47.80+0.36" 13.850.68° 0.100£0.013°
TSF 51.2142.58° 4.67+0.44° 0.352+0.018°
TDSF 50.24+0.70° 5.23+0.63° 0.285+0.064°

ISP, texturized vegetable protein using isolated soy protein; TSF, texturized vegetable protein using soy flour; TDSF, texturized vegetable protein

using defatted soy flour at 80C.

MeantSD (n=3) within each column followed by different superscript letters are significantly different (p<0.05).
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2 A7 51.21%% 7P =2 g2 EeloH, 2t
Foo] 47.800% 7P W2 2 HSlth o]= Hong
5(2007)9] AtolA FH Ax Al B H7E
AFET A7 Alolol FREHFlE AT /it
A= &ol7t ISl SR E2 } 2]
ZAThilo] 13.85%= 7MY &2 & Elon, diFET
I} GARFED AR AT Alojoll= A7t YT
= TH AZ Al EediFE Q7 R JrE
Atolof] EES oA Foxp7t flgith(Hong &, 2007)
= 93 ARE= Aolzt it Han¥ Hwang(1992),
Bae®} Rhee(1998)= Eo|tfFtia-2 Hol A7to] 7]

3 SEEFY 9T vAE AR HusHi 9lon
AFoA S| o] §of 2 JF& FHL ST H
T 2drdy el 0.100%% 7H Wk

o SR SAGRRY B Aol fo

o o2 el A=A 68. 32%:?;
7P EeH HFEY At 44.35%% TP W2 #
& Btk SEAFe EediTay A2t 5.75%% 7t

7 woror oo GAFED ATt 3.60%, HFET
AT 3.69%2 <07 Vet 23 SR AT

B JA7HE 3.32%2 7H A UERg e ool thE
Bt BEjoimo Hriat so2 yeryth A9 o
o gRRE 7t 9.77%E 7MY &1, theo] gAt)
FEY, BeiRod foloh gshE R g RE
o g FRY, Bejgiech 07 =] Yeldth o]eh 7+
o AR AER A F 2o ASH Ul Retrgt
W F2T, EANEEY 3709 AR ol e, §
714, A%, ez §F Aol JARE Ao AL
83 Yu7t A B2 o] JubgEo] YFS F HoR
Hoj X}

4. Qo

&2 dFollde EAUTREE AxT AeAd
(texturized vegetable protein)Z EetjFoH, &5
A ¥ g EE Az AezAd 4 £48 1|
W A, A& w2 tiEEH 50%, 254 309
T 20%E 7| EdeE sl ¥ ‘:}017} XJQ
24718 ol&sto] HiE ek 190T, 23%F 3%
= 250 rpmo= SPCE I iFE oiH] Fes o
ol 22.4%, A HFEHO] 68.8% wEolH, AEE
ol 17.6%, BAUFEEO] 44.3% +E2E LE
WL, 9AE Bt A, ddE, ©EAel Sk
o g2 AT SR g A
F7F E¥oH, SEFFEN Hee 724 Aot /1A
o pHe HF2Y Ae7F SAdFEEEY EkeH
A= L b2 2T A2T7h agh2 AR
T A7 A UE o] Ao diFE gA

(i
jia)
I\

[T

Table 7. Proximate compositions of texturized vegetable proteins produced with soy proteins

Sample” Protein (%) Moisture (%) Ash (%) Fat (%) Carbohydrate (%)
TISP 68.3240.12°? 5.75+0.01° 2.67+0.01° 0.00£0.00° 23.26£0.13¢
TSF 44.35+0.21° 3.69:0.01° 2.9540.02° 9.7740.06° 39.25+0.22°
TDSF 47.4440.03° 3.60£0.01¢ 3.3240.01° 5.03+0.17° 40.6240.13

TISP, texturized vegetable protein using isolated soy protein; TSF, texturized vegetable protein using soy flour; TDSF, texturized vegetable protein

using defatted soy flour at 80C.

Mean£SD (n=3) within each column followed by different superscript letters are significantly different (p€0.05).
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