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Effects of heat treatment on the rheological properties
and structure characteristics of pectin in cloudy peach juice
WANG Shu-zhen'” | LIU Xuan® ,BI Jin-feng’ ,NING Xi-bin"* XUE Yu-jie'’

(1.College of Food Science and Technology, Shanghai Ocean University , Shanghai 201306 , China;
2.Institute of Agro—Products Processing Science and Technology, CAAS,
Key Laboratory of Agro—Products Processing, Ministry of Agriculture,Beijing 100193, China)

Abstract: In this study,fresh squeezed peach juice were investigated for changes of rheological properties and pectin structure
induced by different heat treatments, including pasteurization at 65 °C for 30 min,95 °C for 5 min and ultra high temperature
treatment (UHT) of 110 °C for 3 s.Compared with the untreated peach juice, after heat treatment (60 °C ,30 min) the viscosity of
peach juice has increased, after heat treatment(95 °C ,5 min and UHT ) the viscosity of peach juice has decreased ; Compared
with the untreated peach juice, after the three heat treatments, peach juice turbidity has increased (p < 0.05) , peach juice
suspension stability did not show significant change (p >0.05) ,the degree of esterification of pectin in peach juice showed
significantly increments, from 82.87% to 96.17% (p < 0.05), the molecular weight has increased after the ultra high
temperature treatment( UHT) ,from 267.17 kDa to 331.08 kDa.The relationship between the two stability indexes of peach juice
and the two indexes of pectin and the PME enzyme showed different degrees of correlation.The characteristic functional group of
pectin was changed , significant response of COO ™, vibration suggested enhancement of the degree of esterification of pectin.
Scanning electron microscope analyses indicated that the morphology of peach pectin appeared unifrom network structure.
Moreover, PME activity were inactivated from 0.041 U/mL to 0.018 U/ml.The rheological properties and structure of pectin
were changed by heat sterilization, which provided guidance for the development of cloudy peach juice processing technology
and quality properties.
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110 °C,Bf[E] 2 3 s 25 HH Ny CK, KAE R H R
REER, 50,
1.2.3  RIRIREUT . BEAREEY B (AIR) B2
BB Y 100 mL, in A 95% Z. [ 600 mL i B
FE LB A 100 °C /K ¥ 7 20 min, R K1 =R
FH G4 BBt 2 (FLAS 5~15 pm) 538, RIEWIKIK
FAZZ B 95% L PEvh e ST S AR G| (V: V =
1:1) wpide  dse a5 P B o vk B A5 3 B £ 3 — g oy
A, F 35 CHUFE T TREIEERS

IKEEHE (WSP) R $R B : 52 B 0.5 g AIR, 7£
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S¥ dn/de =0.135 mL/g"
1.2.9 SRR A e E O BR BRE Tk v R R
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Fig.1 Effect of heat treatment

on turbidity of cloudy peach juice
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Fig.2 Effect of heat treatment on the
suspension stability of cloudy peach juice
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Fig.3 The overall stability dynamics curve of
cloudy peach juice after 20 h by heat treatment
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Fig4 Effect of heat treatment

on rtheological properties of cloudy peach juice
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Table 1  Effect of heat treatment
on the rheological properties of cloudy peach juice
215 To k n R
CK 0.00497 0.00442 0.88690 0.9996
65 C 0.01366 0.01002 0.94242 0.9993
95 C 0.00338 0.00433 0.98372 0.9988
UHT 0.00208 0.00244 1.01139 0.9987

22 1 1] LI15- 5], Herschel— Buikley #5571 R’ =0.99 ,
1560 Herschel— Buikley ] DL AR %7 Jth A5 LBk 3o v A9 70
AR, S HIEAEPY 38 Y Herschel — Buikley #5751
k BB, BLAH AR ZE R . «, JiE AR 1 SR )
ARTE B A 3 04 e /NN T, Xk T AR B Sk (e i AR & 2R
SYUIASTE R R J7 , X 5 AR & v KA B R
N AWFET R E IR RN 5 1 T 04 e
EER NG W 2715 NI AN L N ¢ S |
— I BLE T, SR B AR T AH B, Bk k7S
W k(B 7, {H7E 65 C BB, n fHKY K, H
SR TR T &, AR EEER A= 5 k AU AR T 7,
TRE. RAMRMIT RS EEAE 65 °C ik Bl KME, 7
95 C#ll UHT ZbFHIAAF T WG R ST REE S, X
Al RESE I FAC AR HE T - F R s s (R UE T
Wik 4y F PGB 3l S T 4 FE A BEAVEH , W
{RBUE LRI 545 5 — 4y T -3 A8 AR R 1 O,
SEBk YT A0 kY BE Bl 2 IR RS 4k 2 R A T T M.
TR IR BRI T Ky SR I A 2 P B R ) PR 25 A
T ARRLAOSE S o BRAE DY 48 S S v R A e g
Al 2 SR 43 F Z [l 9 AH B4R, DA S SR s 4y 4%
B = de gt Rk, 3T Rk ek v 2R AR
R AR REE TR bR 09 AR {3, A BEXT R I 10 g5
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Frvdisis e Ak, i B R AR AR AR BT LA HY TE 1]
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Fig.5 Effect of heat treatment

on the viscosity curve of cloudy peach juice
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Mw & Bt ] 43 7 & ( Weight — average Molecular
Weight) , — 48 A -G w43 TG40 15 DA K
REBFKIR &SI TAE W53 T AR A —1, e
IR FEARNERYIREGY , #5r THEES T
PSRN E Y Sy T, HAESE TR T 4)
TR LU R BB . R 2 AT, A
HZHBIBESR K Mw 2 (267.17 +4.13) kDa, £ L [GAR
B 65 °C .30 min,95 °C .5 min 4bF5E] (9 Bk HLIE 19
Mw 34 4 25 B AIK, 28 UHT &b BRAS 2] ik it 3 o SRR
Mw # g 1, A (331.08 £1.75) kDa, 2 FPELGAR
AL AT ) 19 43 5 B REAK, AT BB & K S AR S5
65 CH195 C bR RIELIC , SRIEHFETE G A2
B T T I 2 . Shpigelman A 457 YRR S i T
FNFRAL BT 2R B AR Bl 5 A2 TP SR S T I —
A (ERBEAE TR R B TR, SR BC O 1B = 1] N RS A
MR T R, UHT AR5 R0 oy F i kA 1 A8
KX TTRE S #IBR KR &AM ENE R B, &
SRR SR R AE T ARG A RR

2 FURBALIT T BRI TR MO
Table 2 Effect of heat treatment

on the molecular weight of pectin in cloudy peach juice

2H 51| Mw(kDa) Mw/Mn
CK 267.17 £4.13° 1.699 £0.01"
65 C 100.50 +1.65° 1.326 +0.01°
95 C 142.80 +1.25" 1.203 +0.02°
UHT 331.08 +1.75" 1.209 +0.05"

T FF NG PRI R R 2257 3% (p <0.05) 53 3 [A].

Ir T Mw/Mn 755, RIS HE 5 19 23 5
5308 e R A 1 - NS G B R DB i
A7, Mw/Mn FUAEGES T 1, SR — 4> B2 23 B R 43
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T A AR G, AR B S UK (9 Mw/Mn {f
A Prydis)y , Mw/ Mn LUAEEE#A T 1, F W] Hab {15
Myt Y SRR S0 T R B T B R RS TR ]
M 22 REAR /)N
2.4 A IBIFHERECERLEF PME B 8y
=AU
FE 3 AT LA, 0 T PR B T UHT gk

ZJ5 W) PME il 1% P 2 25 BEAIG, th 5ok B9 (0.041 =
0.0041) U/mL K] (0.018 =0.0002) U/mL, i
TR T B2 T, SO Y (82.87% + 0.60% ) 14 it 5|
(96.17% +0.42% ) . 5t W P Ak B GE 4l £ B 06 v,
BRI T 5 o H R TEA P AE Ak v iRk
B HAGAE 65 CHA N, MiAE 95 °C Fl UHT Ak B 5 4l B
AT K X5 R R R A BE T, A BE A i AH T
B9 X AR T A BRAE HE T 1Al iy FRas B,
PEBE TIOR3 T Y FGZ Bl , I8 T 40T 1] B AH E2LAE
AT AW K, (i 2 — 2 72 5 A B ik
FRIE I, S BOHk 1 v ARG B Bl 2 IR R AR S 1 R T A
FE R RE

3 PRAEHR TR SRR AR PME i P 520

Table 3 Effect of heat treatment on the degree of

pectin and PME enzyme in cloudy peach juice

Zivll Pig AL EE (DE) PME Jfih % (U/mL)
CK 82.87 +0.60" 0.041 +0.0041*

65 C 93.25 +4.27° 0.036 0.0040"

95 C 93.92 +4.68" 0.034 +0.0031°
UHT 96.17 +0.42° 0.018 +0.0002"

AR AT (F ST R B, PME B4R FH B9 5B A
PME Jig B/ FH T 50 i, e 25 FP 40 R A ol A1 PP 4 i
JE o SR A B AR R ) ] B SRR 57 31 PMIE 4R 2
ARG AR SR 2, fiE 5 22 P B8 T A S v
B SR Ji R TT T, X 4 5 BBk vl v 0 B e M AR 25
Yeom H W 25 15 ¢ B B SR S 00 #4648 52 75 1) PME
[ = SRS P @ U o R 5 e T e - e
DAL R e T A B 7 e SR bl B 1) T A A, R R
BT, Bk R RE R
25 fmtRREESRREKISREXRES T

FIH SPSS 12.0.1 B 43 B 4 4, %Mk it v 6 ok
B IR RRE MR Sk SRR 4> T R AL EE L)L & PME
W§2E 4T T Pearson £ 1k AH 3¢ 7k 20 7, 45 S i 5% 4
FR

A 4 T LU H, Bk i B Sk SR R 4y T

WR ST

PR 2 A O, kR v R R S SRR TR AL 2 R
WA, R EE SRR TR 2R E R
MK, B IFRRETES PME Jif 2 31 3 IEAHSC, Bkik
VB PR EE S Rk IR R i 4y T B R B 5 Y B A O, B
ARRE G SR ) o F R R, R R FRAETH
SEHE RN, RS ST &8 i, R R ST
PR & A T 431, TE AR IR B /NGy F R G AN 4 5]
M BOE S b, ST Bk R i R
2.6 BT TFHRITREEHTN

& 6 S 3 B[R] B4 A 8 =X A A B8 1 SR i
MILE A3 E . Zouambia 250 58 Hy 3600 ~3200 cm ™’
WV BAC SR T R - OH 19 {1 45 9§ 3015 3000 ~
2800 cm Il K T PR SR FE 3L LS HE R LA R vk FR 3
H C—H & A X R AT S X FR A8 I A0 5 1760 ~
1730 em ™" Ahsi (A I hy L Jie R B S TR Bk 3L vh € = O
IR gE PR30, A WF 5T 45 H bk A 09 4 4 R 3h 14 3R B A
TEZ WE 3L, 1630 ~1600 cm ™' &b ffy i Sy S i ¥ 1t vp
COO- AR BN 3 ALY 51560~ 1540 cm ™' J& KA 5K (4 J&

ik
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Fig.6 Effect of heat treatment

on the structure of pectin in cloudy peach juice

th & 6 AT LIE Y, 76 3452 em ™' 4k, Push 38 525 1
ZHAH EE, S FE 3200~3600 om ™' &b 4 W AL 1 i | 3
HH—OH HrEhghm, vT g2 F oy 5 IR B i T, 4 &
MW 2. 7E 2942 om ™' 4b, Pk B A5 1 4l %
AR R R R 5 R B 19 TR B o C-H B LA
TE 1735 om ™" Kb, SRS FR R L FITER i BL 1 € = O fy
AEPRBIINGE , 32 B 2R Ak A — BB IR G S N 1) 58 18 4
G BN A AE G 5 SR S T INER L R AR T R G, X
AIRE SR M o T AR KAT LR, 7E 1630 em ™' 4h,
COO—- YR B 5E , Bik B ZE TR B 1 BT B 485 04t , COO— 7%
O, A T RE SR AR AL E BT A O, 5K EE G
AR EE RGN, 3458 T REKBE S o 7E 1550 em T AL I

K4 MR E P S PR IR AR AR SR T4 R

Table 4  Correlation analysis between the indexes of cloudy peach juice stability and peach pectin

pULYE BIPRGENE Pk L4 PME i
hE 1
IR E M 0.406 1
s -0.828"" -0.572* 1
BILE 0.513" -0.249 -0.136 1
PME fif 0.115 0.503" -0.469 —0.435 1

o FKH p <0.01, = FHI p <0.05,
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Fig.7 Effect of heat treatment on the electron
microscope scanning of pectin in cloudy peach juice(100 x )
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