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Gelation Properties of Pea Protein Isolate underwent pH-shifting Treatment
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(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
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Abstract: The tertiary structure of pea protein can be modified by pH-shifting treatments to bring about enhanced func-
tional properties. To exploit the application potential of pea protein isolate (PPI) as a novel protein ingredient, this research
focused on the gelation properties of PPI under different processing treatments. The minimum gelling concentration (MGC)
was reduced from 16 g/100 mL for native PPI to 14 g/100 mL after either acid (pH 1.5) or alkaline (pH 12) treatment. These
three types of PPI were subjected to 0.1 mol/L and 0.6 mol/L NaCl or 5, 10 mmol/L and 20 mmol/L CaCl,, and the samples
with 0, 0.1 mol/L NaCl and 10 mmol/L CaCl, were also treated with 0.1% microbial transgluaminase (TGase) to elucidate
the effect of salts and TGase on gel strength. It was found that the pH 12 treatment markedly improved the PPI gel strength
(up to 9 fold), and the presence of TGase further enhanced the gelling potential of PPI (by 11 fold) (P << 0.05). Dynamic
rheology tests showed greater shear storage (G”) and loss (G”) moduli for pH 12 treated PPI than for untreated SSP at all
oscillatory frequencies tested (0.1—10 Hz), indicating stronger intermolecular interactions in the protein matrix of the
thermal gels comprised of alkaline pH-treated PPI.
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Fig.1  Preparation of pea protein isolate and its modification by pH-shifting

132 SRR A BT

FREL—E =R B TR RS, 11 A6mol/LITHC] 8mL,
FERE G TR K fR24h, HUHAHER 205SmL A B E
2%, U8, B0, SRHEFER TGN E E R &

1.3.3  AFEIPPLR /N BT R (MGC)M &

B /N BER B 52 2% T O’ Kane &V [ ik, # %
IR Ty i 4 R PPT A pHAR (i % Ak 38 2414 1T PPTC il Js i
IR E6~202/100mLAFR6mL) 1 2 (I VEHR, Frg FE
BT 1omLPRIRE S, LlParafilm® %5 5 5 F95°C
KB ORI 10min, RSEHAERA IR =R, HELIhGF
MTACHEMETER . F2 R RE R L, TR
TR I PR 5 A1 o 2 R 5 A o A B /N R i S R B . [
W, DABEESHERPEA AR R, R
1.3.4  AFEFREFKE R T L HESTGRIRE R S &
TEH

B 3Fh i 4 AR A H1162/100mL I, 43 )



—

12 2013, Vol.34, No.21

=

il =

XAERNBFSE

W3R VAT, EHA0.1. 0.6mol/L NaClaks. 10,
20mmol/L CaCl,50.1% TGases% |7} £ 0.1mol/L NaCl+
0.1% TGase. 10mmol/L CaCl,+0.1% TGase. #5205
WIS/ IRE], 7% Sun XiangdongZ5" i) 773 F40°C 4%
PRI 30min, AR5 L HTIA T I AIE B -

TR R AR R T, F BT 0.1,
0.6mol/L NaClzk5. 10. 20mmol/L CaCL[¥j3F#PPI%E 4%
WEAT 0, LIS 53 23 B CE VA 1) 5 2h A 56 o
1.3.5 AR

B 2 0 BRI DI 52 226 k5 S S g V23— 2
B NGB T R R i 19100mL /N GE AR JRULE 5T #4AX
HED T 6 L, SREFd=Smm¥) P otk R R Sk B e 3 |,
IEXTE R, B s A Sk N R B — B IR
(15mm) il 5 F B R B S HAR S 4. eSS4 Rk
FIFT#Z: Smm/s; BRELFRIMAEZ: 1.0mm/s; &AL
F: 20mm; JR[EEZ: Smm/s. BRI E NI
AT B R 1. R i 2 /b B 51K

T EIRE R AR R, HRAR S5 £ 22 7% Sun
XiangdongZ" vk HARML, BFXE B SR (IR
WG ZH%E RN PIRCEAR40mm, FARE R
1.00mm, H 3 N BES X FE S dE T S i WIiR N
710.8Pa, HARMAL2% . A TEFO0.1~10Hz, FIK
MR EE25.0°C, IR RE, WIEERMS, FhEH
FREG G H G AR W EE3K.
1.3.6 B A& KT

12% 50 B 5%ARIE, AUKR H ImmBE IR,
VKAE i A G2 i 5 ) s 2 1 5T B0 B 9 2mg/mL, 3
AKIN#3min, HHHEEY M, BAERE10pL, JFURH K
I HIA920mA,  FREFE i dE N2 B IR 5 2 40mA
14 Humabr

S5 45 2 ()50 Fl Sigma Plot 11.048 544 b i 5 2
BT (ANOVA)YFE 7 4T 7341 . FHLSDAR 58 ) 531 £ 5 2 (18]
Mz, WEZERHP<0.05%R.

2 ZERESH

2.1 PRTHAL BN G HE R A ) S

EEERERR, WERER, &R NSNS N ]
TR Hh R4 = DR OB E" . Huggins S5 98 K B Cys
A LOHE I A S — SISHIN AZ e S L, i vy B 1 R RS A
HIE2A L, BEERANSREAERTENRIRT AEE
H, SRKEEER, W BEABE. RERSENERT
KEHEA. FBEEANEERARRE 7 HAAR
MR

KRR /(216 N)

PRI RS I W e
AR

2 REEAMBEEANEERARLE

Fig.2  Comparison of amino acid composition in soy protein and pea protein
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