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This research study examines the enzymic improvement in the soy protein to find
a suitable protein structure and chemical groups on the peptide chain that exhibit foaming
properties equivalent to those of egg albumen. The study was carried out by means of limited
hydrolysis by which the protein was hydrolysed the 3 groups of proteolytic enzymes, namely:
alkaline protease (Alcalase , 2.4 U/g; Protin AC 10, 100,000 PU/g;) Acid protease (Pepsin 250
U/mg.) and neutral protease (Papain 2.1 U/mg). This was done in a bioreactor in which
temperature and PH were automatically controlled. The concentrated enzymes yielding the
maximum reaction velocity were Pepsin 0.025%, Papain 1.25%, Alcalase 0.285% and Protin AC
10®0,014%. The hydrolysis period was varied to last 5, 10, 15, 20, and 25 mins. The
temperature was also varied to 20°, 40°, and 60° C. The PH concentration was varied to 6, 7,
and 8 for the alkaline and neutral protease while that of the acid protease was varied to 2, 3,
and 4. The proper foaming property was determined from the contour and surface plots
indicating the temperature and time needed to hydrolyse the protein, obtained from the multiple
regression equations. The point at which each foaming agent attained the maximum volume
and longest period retention was picked from these plots. Moreover, PH was found to have no
effect on the foaming property. The ability of these proteases to enhance the property of
foaming depended on the conditions under which hydrolysis was conducted (the congruence of
time and temperature). The foaming agent generated by hydrolysing soy protein with Protin AC
10~ was found to have better foaming properties than those hydrolysed by the other enzymes
and was significantly similar to the foaming properties of egg albumen p < 0.05) It was able to
inciease the volume of foam by 670% and to retain the foam for a period of 240 mins. When
the foam produced by these four types of enzymes was made into meringues and subjected to
an organoleptic acceptance test, it was found that the one made from the agent that had
been hydrolysed using Protin AC 10® had the highest score and was not significantly different
from that of the egg albumen. In addition, when mixed with sugar, this soy protein foaming
agent was able to retain the volume of foam for a longer period of time. When it was mixed
with other ingredients (substances) such as fat from cocoa powder, the volume of foam
decreased as well as the period of retention. When fat from cocoa powder was mixed with this
soy protein or egg albumen in high quantities, the foaming agent from the soy protein was able
to retain the foam longer than that of the egg albumen.
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Theminmin (nFu) daﬁﬂuiniﬂ?ﬁuﬁqmﬁaq(né'u) 7 PH 6 ea¥19m147n

qN17 312.66 + 5.72 X, -13.03X,+0.15X, X, - 0.06X,+0.37 X2

-

o

e X, Aeqoumadl ( C) X, Aemmstetsant (Wnf) oo 82
4.12 pUatRAugmANuENRUTIT A AR Ta B L

Uil uar vansteslusiudaneylng Papain 1.25 %

Wemin (nf) saiminlusAudamaesnin) 7 pH 6 Fea¥ientenn

ANN"T -41.83 + 2.40 X, + 2.28 X, -0.01 X, X, +0.02 X, -0.06X,>

- -§ a9 -5 ' L
e X,ARqauunii ( C) X, Aswainistenaans (i) 83

4.13 plaeliAusmpnuduiuiseudinersdunisdanase N sy

wansteallsiu Aaeieulesd Protin AC 10 ©0.014 9 sz 213 | - —— 86
4.14 plsesfifuampnudunuseeudnesyaunisetanaane MUY uay

v nsdentisiu doeieulesl Alcalase ©0.285 o fsedy, o R 86
4.15 paesiifusmpnuduiussendnssdunisdanaae N uay

wanstiaelusiiu daeieulad Papain 1.25 % fisvsy PHG. 86
4.16 plsealiAusmpnudunussninsyiunstanass uUndl uay

wanetinelsiiu damaulend Pepsin 0.25 % fistfupH2 oo 86
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4.17 W5 suifieuntsrenefareanes LazANARaTRINeY seudallsAuNidenaanedae

Protin AC 10 ®, Pepsin, Alcalase ® Laz Pepain fu TusAwldrans (egg

albumen pOWder) ------ssessremrrrere s s s e 91
418 Wi tudeuAnisazanatinsssrlinecsmudaviedinaniag Protin AC 10°
Alcalase © | Papain WAL Pepsin dawlnlF inurewaamandns ulunsgaenuti
fu anslinaalilsiulaang oo 94
4.19 @slvinasnaun I utaasuRetTuNsTUIuM MLl anuda 93

4.20 Fndataznisaeneframeasainarslinaslisans sslineclusfudamandd
tiataanesae Alcalase ®, Protin AC 10 ®, Pepainias Pepsin
TusnzazaeinAamndudi 0%, 10%, 28.6%, 50% === === 97

421 ArAnuAY T9aMasananslimaslisnans arslieatUsiudawmdsdd
fiatiganeifae Alcalase ®, Protin AC 10 ®. Pepainl@s Pepsin
WUANILANELNANRAINUENEY 0%, 10%, 28.6%, 0% --v-cvrerereemememreneee 98

422 Anfetarmarsnadareaasannansiinedlsudamasdanaanedos
Protin AC 10 ® uazltlsiuli1na lusrzavanetinma 28.6 % WedismeInAasly

4.23 ArAnnuAITBINasanans e lsAudandeatensanadan Protin AC 10 ® Las
TusAvlina lussazaneinmng 28.6 % Wausainiiadhl 2.17% «ooeeeee- 99

4.24 Anfatarnisrgneirreanasainansiinesllsiuldng uechlsAudunAasdanaans
#at1 Protin AC 10 ® lugsazaneinana 28.6 %
lanannaInTiagliluge@iping e 100

4.25 AnfatavauAITasnasanarsinallsfulien wesllsfudavdadenaans
a1 Protin AC 10 ® lusnsazanetingna 28.6 %

anaunain Tl MussMUBNG] 101
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4.26 fratranasusidnia? aulaeldaslinadeesannasae Papain (1)
®
(4)

wazans e n UsAWlau9 (5) 103

Alcaiase®(2) Pepsin (3) Protin AC 10

4.27 saatinnuazusadnad aulaeldarslinameanganasae Protin AC 10 e
awlsaanududultsiuluansives Aaaududu 3% (1)
At 4 % (2) AuENER 5% (3) AUENT8 6 % (4)

Wi suidieuiuanslinastsfiulaena (5) o 105
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