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Development of a New Emulsifier with the Conjugation Between Soy Protein and
Pectin from Food Waste
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ABSTRACT

Depolymerized citrus pectin has emulsifying properties. It is thought that the
presence of a protein moiety in the depolymerized pectin plays a major functional
role. In this study, the kinetic characterization of acid hydrolysis was investigated
with high-methoxy (HM) pectin and soy protein to obtain water-soluble
polysaccharides (WSP). A 6% by weight solution of HM-pectin and soy protein (5:1
w/w) at pH3-5 was incubated at a constant temperature (80°C-120°C) in an autoclave.
Acid degradation kinetics of HM-pectin indicated a first-order degradation rate as
the viscosity change of WSP. The change of mean emulsion diameter of d-limonene
with WSP from HM-pectin and soy protein also showed a first-order rate. Both
kinetic activation energies (42 kJ/mol) were obtained at pH 3.0. Soy Protein Research,

Japan 6, 29-33, 2003.
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Fig. 1. Viscosity change of water-soluble polysaccharides
in the hydrolysis of HM-pectin and soy protein
(5/1, HM-pectin/SPI) at 120°C. W, pH3; O, pH4;
A pHb5. The lines were obtained with the first-
order degradation rate equation of 7 =7, exp (—k
(t+1980)).
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Fig. 2. Apparent degradation constant of HM-pectin.
@, HM-pectin; l, SSPS; ¥, HM-pectin by Krall
etal.

Table 1. Mean emulsion diameter of d-limonene with various water-soluble polysaccharides obtained by hydrolysis

at 120°C and pH3 for 30 min

Source Emulsion particle size (m) Emulsifier rightness
0 day 14 days
SPI 16.2 pm Phase separation X
HMP 1.73 ym Phase separation X
SPI/HMP (1/2) 1.30 4m 1.20 pm O
SPI/HMP (1/5) 1.07 um 1.06 xm O
SPI/Lime residue (1/5) 1.37 um 1.54 4m O
SPI/Potato residue (1/5) 3.76 pm 1.73 pm A
7Frk (5:11) OREMHSOKEWSHEDOY G, BN SHALTIV Y 5 YEDPE S/, HMP-

1.37pmé& 7 4 2R ~<R 7 F v 2 W23 25, &
TN g VEDNES o, TNHDORER K
D, SPI& XY F v &K IES 52 1251 AALRE
DENT-WSPHELN L Z EDFE- 72,
HMP-SPIfE& MR ICAERR E ki

HMP&SPI (5:1) OiREA&W %, pH3.012BW T80,
90, 100, 110, 120°CC—sERE: M INELINAK S L T3
72WSP% H v CTHbd-limonene =< )V ¥ 3 » & Hll%E
L7zfik %, Fig. 3(a) IR d. Mahidt—r27 1L —7
KO DS — B IR 72 R, I Y =~ L o
I UFEERLTVE, Mo, vy a >y
BRIAL DB R % 208 L 72 1 RO E cREN D
ELTROIZFHHEMRTH . RED110C, 120C Tl

KE7=ARBEME Vol. 6(2003)

SPIDFEA BB I IEEVRESLETH D Lo 7.
110°C, 20~30 minfm#kTiE#90.7 gm, 120C, 5~10
minFATIEH0.8 pmD P~ ¥ a Y FEEG.
LoT, BeVBMEAIBZLY, FULA L L CREF
LWSPEEETE 5 Z L dSffo 7z,
HMP D538 B ik F7 14

HMP&ESPI (5:1) ORE&W %, pH3.0128\ T80,
90, 100, 110, 120°CCT—sERs Nz i L <1
72WSP% Fl v CREEEIE % 1T - 7245 5 % Fig. 3(b) IR
.M — N7 L= THOREN B IR N
WERE, MEIHELZELTWA, LY, INEGRED
1 < 7% D NKEE S HE RO ESK T L. &
> T, HMPO /I I3 LB & WIRESLETH 5

31



10

-]

o

»~

nN

Emulsion diameter (um)

-40 -20 0 20 40

Reaction time (min)

2500

(b)

2000 |-
1500 |-

1000

Viscosity (mPa.s)

500 -

0 1 1
-40 -20 0 20 40

Reaction time (min)

Fig. 3. Emulsion diameter change (a) and viscosity change (b) of water-soluble polysaccharides at pH3. Hydrolysis
temperature: ll, 80C; O, 90C; A, 100TC; &, 110C; @, 120C. The lines were calculated lines with the
first-order degradation rate equation of d=d, exp (—k (t+1980)) and » = 5, exp (—k (t+1980)), respectively.
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Fig. 4. Arrhenius plot of the first-order degradation
rate constant with emulsion diameter change
and viscosity change of water-soluble
polysaccharides. Rate constant for: H,
emulsion diameter; @, for viscosity.
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