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Abstract

Dry vital wheat gluten was prepared by atmospheric hot air drying of wet gluten blended with salt

and acid. Products of good quality were obtained over a wide range of conditions, as shown by dough

expansion, nitrogen solubility, rehydration test, and easinass of smashing and drying after blending.

Gluten of good quality was produced by atmospheric hot air drying at 60°C, after blending wet gluten
with salt in the range of 5 to 10% and acid, preferably, hydrochloric, at (. 12%.
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v R !F.Havl gluten bl 3l o] $ERfEe] T o 4 F
2 3t 9lrt. Gluten-& AR, AKFEHE 5, macaroni
%o A= BH ¥ ARET &b oY dietetic
ol baby foods AjAjo] A}&3th Gluten & glutamic
acid 37%, proline 14%% Ffstz Uk @ FAAdE
K SrfEsol 91§ monosodium glutamate (MSG)e] A
Zzo] AgHdoy, BEL: B 39 F=2
MSG 7} A4z, Jg#els wheat starch & =tE
Yo x| wheat protein & 2§ LEsde] STFHI
Aok BE BN wet gluten & FA 3] Ao A A4l
=i gler} dried gluten & =% 5223 TEtEdkd 2
Heold.

Gluten 2 Q¥ ME#AAE2E 45°C ¥ 29 A oA
E ARH BHE-E ol oA & sl : HEKS &
HQslA Xgrch. Wet gluten & KG5 48] 65~70%E

A F8 Eer) fa Bk 4sldh = BEHE
A AT, Fo] olF TaE, = ojE YEE &
B HWEY A BNz 98 & Ed £t
=8 ojym, ol Fho] diny, o BHE AFAF
o EHE AsAZ}. Gluten & & ERFN BE
% o gluten & FAAA BT Fol7HH
bisulfite & im3te HpPx 9t}

Wet gluten & #EHES FAY A AxAA 222
vital gluten & ]9 25 AXME fARE. Gluten 9]
BAKEE ¥ KRS amide group o] ¥4 2 cystein
o i ERGTieell He] Yctn e v

Vital gluten ¢} = =% fofoll A A
spray &+ drum drying sb& Jkel oA A 2 £
fisloigct. Gluten< g % 47l Sdo L=
oo Al&5]: Ego =z formic, lactic, hydrochloric,
acetic, carbonic acid So]t}, o]F s} dutE o g AL
5¥ A2 acetic acid 24 0.01~0.1 N acetic acid =
5~10%9% gluen-& £&HAjz7lv}. Alkali &= ammonia,
sodium hydroxide S-o] A &=} o] gluten & -S-S-
Ago] FolAA HS & BAsl: AMHKES ¢o7
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22 ele B ALstA gt fofe] dispersion
Al#A vital gluten & A = 3= HEkg LAHND L3t
Zd.

Ethanol dispersion 532 wet gluten 100 g & 95%
ethanol 118 m/ & slurry Aef 2 950 150~170°C &
Lxeq 10&£7}e] Azd 4 YEF gL Htoz drum
drying 3l A#ko] 9lrh. Acetic acid dispersion Fjg:¢-"
< acetic acid o) gluten 2 16.5% 2 £&A)#A pH 4.79]
o HEo| A drum drying A7) HE® g 1% acetic
acid o] gluten €& §8 A]# polyphosphate & X 7}8l
drum drying 8= J3E®3%o] Qlc}. Carbonic acid dis-
persion 77k CO§ MBS} Foff 8 A17l2 o 7o)
gluten -§- dispersion A #] spray drying s} HE:® o)},
o] s}3to] vital glutan o] A x & gluten & L-ojo] L&)
A7 METAA spray & drum drying st4v &8
Bt WAAE Aol AEL e S35 HQ FHikol
olAAX £z Agso] gek 23} vtz wet gluten
2 A X3} o] vital gluten & A = st Hiko] AR
ohith. & wet gluten & A g2} 40°C o] ske] AL
oA vacuum drying k& Jfitke] k. ojwf A &
2tE wet glutene] g xloiwiele A3 vacuum
drying o el g =g Fo] xallgoz g A4
o] 4¢3t REgfio] Al Aol gl Vital gluten
A zAlol Fofoll dispersion 4] 7] 23] A<ql Wy wo)E
wet gluten & vh2 Bz 4171 Fike] glewd WA
AAAeln 24 E Aoz A%}

& ol BMaBEuwx, A3, AHPFL HAN}
gheh. E#EE gluten g Ag-3lod ABRL =& 4Y
<+ 34 F, Al glo] salt & HA gluten & B E
sgich, old salt 7} gluteno] Jeislx G =lAE
BAe3, =rlof salt gl acid & A4 FEETFA wet
gluten & BBEAEAA AAA|T MY Skow
vital gluten € A =¥ 4 ¢4} Salt 2 acid + gluten
o AL L FAF, BEEo) AZA &R Fodkt
HFAFNA salt 7} BFaA g} FE A EAEA] o salt
7t 248 Arlglzz Wxge g Aol
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1. Wet wheat gluten
T RONER 288E A4 4% E2 453d
Edof 2o 1AL HEAHAS o o2y 22 A
¥& MM 3] wet gliten ¢ A3k
2. Wheat starch
A9 AR TE 1K YAsS A¥E stelddz AF
Ao A W the dheb e A¥E AEAA

i NEREE RSP

wheat starch 2 2} 8-3]9j o}
3. Vital gluten 2 H|=

Wet gluten off salt & 5, 10, 15%4 sbsted 2530
blending § ©}& petri dish ol o} 60°C off 4] EAE A =
gtk AEFol 2~38 HYolFT FolPE HofE
Adck. Az dojdde FL4z Fof Bz Y
Salt &) ¥xo we} hydrochloric acid & 0.12% 7}shef
Aok el AxAA Akl AatE vodn. = o]
oll acetic acid, phosphoric acid, lactic acid & 7}3}¢]
Het o] Aeldtd Mo FHol wE Ax FHE ¥
ok}, Control & wet gluten & v o] 7ol ¢ 54 40°C,
25 psi &) vacuum oven-Z Al &3 2047 AEAH B
22 & Aojch

4. Vital gluten 2| quality 534

D+ ¥

2g 9] sample & 100~110°C, 5A|74%<2F 2
vacuum ovenoi|d AZAA EHEEX = Vel

2) <A

Semi micro Kjeldahl gz o 2 2.4 314},

3) Salt

0-5g 9] sample & 50 m/ &)
AgNOzgal oz A3t

4) Nitrogen solubility

Sample 1 gof 0.1N acetic acid 100m/& 7}38l 1
5+fd blending 3hof 304> whAlstw, chAl 3wl Egc}
£ 5,000rpm ol A AR she] HgAe AHaF AT
3lod total nitrogen o wigt W 2E 2 jebl gl

5) Dough expansoin test

15g o] sample ¢ 1% K HPO, buffer(pH7.0) 15m/ o
2 45mlE shoted WA 4847 & 80gel wheat
starch, 5g dextrose, viable dried yeast 1geo] ¢
HlEe T A7 B Eols} & plastic tube o] @ o] 32°C
o] A} 3417} 30% incubation A]%] volume & £734
controloff e g WE&2 vebh Y

6) Rehydration test

Sample 5g ol 1% K;HPO, buffer(pH 7.0) 10m! & 7}
s} % BT, o 0% B= P WAL panel test
stgdiet. Control & 42 3 3,2,1,09 JEe2 08 7t
% ok o2 vehigith. Control o] ¢+ salt ¥ acid
o Joz gao| o] FejAx gerz tHAl 10ml 9
22 845 f9z o gluten o] $A=A et

psi &

T2 AF#He 0.1N

ot ¢ 1

1. Vital gluten H{=A|2] salt of 2}
&ng ek 65% ¢ wet wheat gluten of NaCl £ 5,10,
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Table ]. Effect of salt on drying gluten

Salt content Tnme of drying | Remarkss on smash

(%) (hr) drying of wet gluten
Control (a) ‘

5 5.5 Not well smashd, dried

10 4.5 medium

15 3.0 Well smash, dried

(a) : vacuum dried at 40°C w1thout salt.

]
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N Solubility in | Dough expansion | Rehydration
0. 1N HAc(%) | test (%) test (panel)
I 89 100 4
90 105 4
81 | 90 4
45 | 50 3
2. Acid | &1}

15%4 7}sted 287 blending 3te] 60°C ol Al ZEA X
3led =hE vital gluten o] AxA]7 Y quality &= Table
13 Zch

Control & NaCle »}8}x] ¢t ul2  wet gluten &
40°C, 25psi ] vacuum ovenol A 20417 AxAH st
£ Rels

AZE ARL salt 327 ¥4 45 9&5Ho. Fsalt ¥
=7} 15,10,5% ®9 AxA7HE 3, 4.5,5.54 %02 ¢
k. 28j1} N solubility 2 dough expansion -2 salt test
=7} 15, 10, 5% « 45~5%, 81~9%0%, 90~105%
2 £ salt ¥ 57} F&4E vital gluten o] quality = 4
o}Art. Wet gluten & 45°C o A o] M= BEMS oF
7|AA gluten o Kol £4E A X3, AzAd
Exlol Bk Mol 4F) WE £29 Fpe %
ohuiR. Salt & ol Eavinel F4¢ B,
#SgHtel 471 ASE oz Az = salt = wet
gluten 8| 2L AsAA Aezte ¥ @ oA
SREE ol ERAEL AANFe AZE Fol 5
Sch. AFAE GE AEAEAN st} 2o 52
2 10% 7R A Fe] glov 15% B L& salt ofo] 1]
2 setao

222z salt & 5~10%F =7 Awd R 2ok 2g
1} 5% F 712 blending Feoff gluten o] &R 7| Lo
opx golglct. HFAE salt Fxi= Table 59 3o}
BEAZ X% 60°C 2 ¥AL gluten BfEfEo] Yol
Y 25 46°C e ¥ Axrh LoldHE HER
sl AY-g dE5A7 lolth olF e % A
g a¥h

Salt & 5, 10, 15% 7t% Zel conc. HCI & 0.12%
A 7}ste] vital gluten & wtEo] T AdAE Table
2¢} 3o,

g saltsh 4 Arh BEed AzAAe slt
o Qg et A dtez B&=ch W gluten
ﬂ quality &= A9 #stsb glf. & Table 18 Astst

| @ o vital gluten 8} HL acid § 7}l =5

= dojxA Fech

Salt ¥ 10.5% o HCI 0.12% % 7} $-&=]9] N sol-
ubility 2 dough expansion test = % 81~90%, 87~
100% = salt Fx7} w2 ] vital gluten o quality 7}
$-4-3tet.

f:-o gluten 8- 8-& 5} A-&o] glo =g blending 3}
o #M7RE o =4 deleld BEoz IffdEe
A7t S22 H% $A) BelA EdAL ads:
Aoz 2YAc We salto Jadoz Agael A
5 fol3A 39

& 0.12% 718 & blending 2] &£ pH ¥ 4.8
~5.28 ). Pence 5®.2 gluten g pH 6.00°] 8koll A dis-
persion 3to] 72w gluten o] BHHEE Haz Fo
Foha 3l enj Pleifer 3@ pH4.5~5.1= 7} 77

Z£o B9ty @l 3y o] F-& dispersion method
gemz pHEAE He A4 HERas 9 Aol
a2 salt & 7}gle] blending @w AFF ol 9 3led
2&5E 454 LS es T gluten T E X
Hetez gigel g4 Ao}, BFE K d ¥
g xatolets A7rge

Table 2. Effect of acid in addition to salt

“Salt content

(%) Time of drying | Remarks on smash, N solubilty in | Douth expansion Rehydration
%0 (hr) drying of wet gluten 0.1N HAc(%) test (%) test
HCl 0.12% |
Control (a) 89 100 4
5 3.0 Well smash, dried 87 100 4
10 2.5 Very well smash, dried 81 1] 4
15 1.5 Vi 45 50 3

(a) vacuum dried at 40°C without salt, acid.




C 4 = il P g4 Fo1e g ]
3. Acid o] Z2¢ 2 5 lactic acid & % 0.12% A 7b8ho} 9|8 7Fe) vital gluten
Salt 5, 10% & 7} 4)¢)| hydrechloric, acetic, phosphoric, < =¥ 72 3= Table3, Table 49 7ot

Table 3. Acids used in drying gluten

Acid 0.12% | Time of drymg Remarks on smash ; N Solublhtv in | Dough expansion } Rehydratlon
salt 5% (hr) drying of wet gluten | 0 1N HAc (%) ! test (%) E test
Control 90 | 100 3 4
Hydrochloric 3.0 Well smash, dried 89 100 : 4
Acetic 4.0 Medium : 90 i 100 ‘ 4
Phosphoric 4.0 ” 90 | 100 i 4
Lactic 4.5 Ve 90 i 105 : 4

Table 4. Acids in drying gluten

Ac:ds 0 12% Txme of drymg Remarkson smash, N Solubility in } Dough expansion ! Rehydranon
salt 10% (hr) drying of wet gluten | 0 1N HAc ( | test (%) ‘ test
Control 1 89 i 100 ; 4
Hydrnchloric 2.5 Very well smash, dried : 81 ' 90 : 4
Acetic 3.0 Well smash, dried ‘ 83 : 90 i 4
Phoshoric 3.0 7 83 ‘ 90 4
Lactic 3.5 Y 3 85 90 4

feo] FFol ot gluteno] HE fxrt gt 29 o] =2 gluteno)] FEHe] A A} old 7t Fek,
v AEA]7}-L hydochloric acid. £o] Y4 =% & oA Pleifer®s Azel Baldd. ol AFHE B
o4 gt obF ol=z HFTAE pHel Ao G2 =i
Hydrochloric acid 7} o+ & ZAxc} 53 Hh+s @BEE %kt

Table 5. Protein, salt and moisture content of product

5% Salt | 10% Salt
Control HCI T HAC  H:pO,  [HCI ] HAC HgPO | 15% Salt
| L Nt A A B N 2 B A B
Moisture (%) 86 | 65| 66| 7 | 65 66 65| 59| 65| 62
Protein (%) 62.4 | 52.1 | 56.8 | 57 55.6  48.7 ' 48 | 5L.5 | 49.4 40.7
Salt (%) 0 12.3 | 124 1 125 | 12 19.8 | 20.41] 6.7 1 15.8 —
on He wxle] ¢l o= g hydrochloric acid & 7}7} 7}
2 of 2 F9rTh
. ) O —
Wet gluten o)) salt 3 ko] B2 71sted HEETol
A 6°C 2 9 EA£3o vital gluten & Axd gt o] oz EAYEL Y oA 228 & KIST 4
o salt B @S gluten o FAAE AehAA EHRE  F oparte FFHEF 59 RATelA A=At
Az e WA st AxE AA 3?9&4.
1) Salt =+ 245 glulens Ax7t foldhd, 7 #

quality & R &= g} salt & 5~10%7F F& AEH

2) Salt 9o HCl & 0.12% 7M1t A A& A2 1) /b% protein o {L83} Rfiel e FA, HARRI
A9 wre 2 wl&E 91, glulen H-e A3}slA ¢k 24 Fl6E kS, 5¥4d 2 symposium p50,
o}, (1967).

3) E-¢ hydrochloric, acetic, phosphoric, lactic acid 2) Jap. patent, 45~9811.
tho] A hydrochloric acid A& A]7+-& 1A AA 4 3) Tuomy, J. M., and Slotter., R. L.:
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7) Noyes, R.: Protein Foods Supplements p 277 Food
processing Revierus No. 3 Noyes development Co..

8) Pence, P, W., and Mohammad, A.: Cereal Chem.,
30, 115 (1953).



