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Abstract: Potato protein hydrolysate (PPH) exhibits weak heat-induced gelation performance due to peptide chain cleavage, and the
introduction of pectin (PEC) is expected to compensate for this deficiency. To investigate the effect of pH on the heat-induced gelation behavior
of the PPH-PEC composite system, PPH-PEC composite gels were prepared under different pH conditions. The physicochemical properties
were evaluated through macroscopic observation, water-holding capacity (WHC), and soluble protein content analysis, while the microstructure
formation regularity was elucidated using confocal laser scanning microscopy (CLSM) and various spectroscopic techniques (FTIR, UV,
fluorescence). The results showed that intact gels formed only at pH 5, 7, and 9. Among these, the WHC at pH 7 was the highest (87.62%),
significantly higher than those at pH 5 (63.48%) and pH 9 (34.06%). The soluble protein content was highest at pH 9 (1.12 mg mL™?), indicating
the least amount of protein involved in network construction. CLSM revealed a dense and uniform gel network at pH 7, a large-pore
discontinuous structure at pH 5, and coarse peptide aggregation at pH 9. FTIR analysis indicated that the contents of s-sheet and a-helix were the
highest at pH 7, where hydrogen bonding dominated network formation, while random coil contents were higher at pH 5 and 9, where
hydrophobic interactions were enhanced. UV and fluorescence spectroscopy confirmed that tryptophan residues underwent a moderate red shift
(from 358 to 362 nm) at pH 7 and 9. This study provides a theoretical basis for the development of PPH gel-based foods and the high-value
utilization of potato protein.
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Fig.1 Gel State of Potato Protease Hydrolysate at Different pH Levels

pHY pH11 pH13

212 FHKMH

BRI F K BE S e T HoA K B e W2 P RE T, R/ VRG4S e 20T, & 2
75, PPH-PEC E A EEI A R IF/KBE ) pH B 7>pH 18 5>pH 1E 9, H i pH (E 7 %] pH 15 9 AL B2, M 87.62%
F4%) 34.06%. BRI, 16 pH 1 7 44T, PPH-PEC & BHE RIS MR K IERE (87.62%). Jiang %
YWONIEREN pH (s B n e R Ay T A3 8, Bis B 0GR, Wi 2 WA BAER: (E8k pH
AN SRR 7 [E) SBREANE FEPAT, S EBEIR 28 FAT. PPH Z5FEAT (pD &) pH {H 45~5.0, HAESEH milbe
SEATER AT, IR B A P, B4R R (IE G dFREE pH ke, 76 pH 8 7 &1F T,
R PPH 5 s S AR R B HE T, (EOX PGS IHEF ) BARIELR T /0 T IIEIT AL, EMES 0 T8EA 2%
B [J7E A 5 s S ANE K E T A P B, AIMTERIS] L HARE B NS . 76 pH 18 9 &4 F,
FHEHEFERNG S, STER MR TG, BN BN AR E . 75 pH E 5 214, 8 PPH 155
B, HIUPAHH, Sl EREss, FEREGUKIER. SRR I RE, RN, e pH {H 1.
3K pHAA 11, 13 M, IR pH (AR AREE FER 71b REETERITE, TIEE Rt i) pH H, #
HHEFRIL o, HELUE BRI N4, X5 WS B A 2 BRI 2SRRI G — 30, UFSE T Aoty pH (AR T 4ERF
IR BRI 2% 45K . AL, Urbonaite 2V I, WHC 1B HI3E N 550 /INURL 5 | 2 PRI IO 25 KELKS R 25 LA 56 .

[ wie(m)
[N Soluble protein content (mg/m|y
T

100

BT 5 (mgm)

[ 2 PPH-PEC E&BIRARNIF KM ESERASE
Fig.2 Water Holding Capacity and Protein Soluble Content of PPH-PEC Composite Gel System

E: BYARREFERFARERFEF (P<0.05).
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Fig.3 CLSM image of the PPH-PEC composite gel system
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FEOCHEIE, 270 nm PHIEJT & R RS RT BRI Umee) RILHLEES: 75 pH (A 5 B Anax £1H
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Fig.4 Ultraviolet Spectrum of the PPH-PEC Composite Gel System
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Fig.5 Intrinsic Fluorescent Spectra of the PPH-PEC Composite Gel System
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o- BB e B U/ I FLHE R USRI E, T B3 B TR R S B A AR A <0, SR A, #if SRt
RE B LA SR T ) i B e 0BT, T P IR AR RS M D TS TR R SR T R TR, AR
PPH 7T d i s A P EH N - S 2, MR T 80 B3 SINIE B 4 [N, &R
TV T RAEER, @R T RFUUERIRAE, ARTERIESEML . Mtz T, 75 pH 5 f1 9 BRIk, 14
R T FSRRELIGIAR, PPH 5 PEC Z [MAE/E— € I RG] (pH A 5) BF 577 (pHAE 9, iA=L
G (28.71%, 35.27%) Al p-i&&E (20.10%, 39.20%), it Lii/KEER, @EileiKAH E/ERHBIAS
B, TR T IS5 R S5 K0, A R R M pH 460 (pHE 1. 3. 11, 13) T, iR
71 (pHAE 1. 11, 13) FHAS T FEEMA REEIR 5AFHR, SFEEAES -2 (41 pH {E 1. 11 #78
VERPEESEIN L, sURE AR SR R AR TER pH (3 IR pl, (HERMEFREE AT REHIG] T SRS
TR RE FECRESN 13, BUE SRR A 2=El, ToIETE A e 4
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Fig.6 FTIR Spectrum of the PPH-PEC Composite Gel System
# 1 pH {EX} PPH-PEC & & RIA R RESHIRIFINT
Table 1 Effect of pH on the Secondary Structure of the PPH-PEC Composite Gel System

" ¥ & 1% TALE-H % o35 % BEE A%
P 1605~1 640 cm’* 1641~1 650 cm’* 1651~1 660 cm* 1661~1 700 cm’*
1 4272 21.33 - 35.94
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3 26.68 30.04 23.15 20.14

5 20.10 28.71 25.88 25.31

7 57.12 - 29.79 13.10

9 39.20 35.27 17.86 7.67

11 43.86 41.40 14.71

13 22.37 30.28 25.11 22.24
3 g

KHTFLRGE Y] T pH X HRERERABMY (PPH) SRR (PEC) Ha A RPUHE FEERAT MR
WHFCAERRE, 2R RERA AT B8 1 pH A, AL pHAE 5. 7 A1 9 (e o BN RETE s f e 3 L
FEKTE REFBER, MEsRRR (pH 1. 3) SR (pH {H 11, 13) P58 R R 4-7-id SR AR v sl b s 7o
SRR AL - AR pH LA R BRI RN T SHUBIAAEZE SR 1E pH AR 7 260F T, BERPERER AL, Rk s,
N 87.62%. ML R R EHRIIKE) R IEEIER, PPH /TS A T B S S RN p-IrSsit, Wi
TECELINIER 2L, IEEIER T I IRESE T IR, B ORI, TR T RE I =4ERZ% . £ pH {E 5

G Z60F T, SR/, BRI S 7o 7 IPRERSE . BOVER T R, B CLSM SR
WL IR U SENE, IZS RIS, FEKIERSICT pH A 7 264 75 pH 18 9 5% 11, # i /U 5i,
TR RETRE, FKIERE TR 34.06%, AIRTOEIEHE R RBRIRE RSB pH {H 5 I
358 nm ZL42 % 362 nm, R (AR IE B FRIG TN BER 2% 2 I BRI AL 5 R TR U A A7 IURFALE,
SRR T A L S ARG R, BN RATE R S B Ros (L12 mg/mL), RIS 5RZHENE A

ZRLRTA, EE ) pH EMERES A RO TR A AR S A AEUK R, 75 PPH IR GE AT P — 2
G5k, MTISRENAEE B A BRI M. ABTFTIESE 7 AR5 B i 2 N il U R M KRR T 471
N ES B R B CEAE AR IR B i R RO AR AR T BB B R
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