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Effect of Microwave Sterilization and Pasteurization on the Quality of NFC Apple Juice

LI Gen,ZHAO Yan,MA Yin-fei, HE Fa—tao, DING Chen, ZHU Feng—tao, CHU Le"
(Jinan Fruit Research Institute,, All China Federation of Supply & Marketing Co—operatives, Jinan 250014,
Shandong, China )
Abstract: In order to development a new sterilization technology for not—from—concentrate (NFC) apple juice,
the effect of microwave sterilization and pasteurization of apple juice was investgated by analyzing changes in
microflora, physico—chemical properties, functional ingredients and enzyme activities. The results showed that
the microwave sterilization and pasteurization could met the commercial requirement, especially by microwave
treatment. The two sterilization methods had no significant effect on pH value, total soluble solid, titrable
acidity and total sugar. The difference of L", a", b" values before and after treatment was compared,the AE
value of microwave sterilization was significant lower than pasteurization, indicating that microwave sterilization
could better maintain the original color of juice. Compared with pasteurization, the polyphenol content and
antioxidant capacity increased significantly, while more Ve was retained. By the pearson correlation analysis, a
significant positive correlations was observed between antioxidant activity and the polyphenol content. By
comparing the PPO and PME activity after treatment, microwave sterilization could make the enzymes inactivate
better. As a result, microwave sterilization had good effect of sterilization, enzymes inactivation, color and
quality.
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Trolox 17 . #H#KEY .DPPH .2,4,6- = A IE K-S
=R (2,4,6-1ri ( 2 —pyridyl )—s—triazine, TPTZ): 1%
SEMAAERHA IRA AL AR BORE (plate count
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AR Tt
1.2 AU 53R
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30 mL AESL (20 °C, Al A EFE Y 12 °Brix) % T
50 mL BEEEHM R, —4Li T WZDA4S-01 ik B4 4%
B Je AT IO AR FE (720 W, 120 s), J5 IR VKR 4
HAEN R s — KNI E 90 CLREIR 10 s, J5 T
VKIS AR A B R B AL; — AT (T b 28 1
Xt HRLH , A ARSI T 4 CCHA R AR, HA4 h—k
PR
1.3.3 W SEI

Z: 1 GB 47892-2010( & i A WA 55 T s A
BOMIE o
1.3.4 AT PERETE Y I e

Z 8 GB/T 12143-2008 (okkE FH4H 51%) , F
RIF IR AT FHF R T E
1.3.5 pH {EAME

H pHS-3C & #% pH 1l & . H pH 4.01 Fl pH
6.86 AL HEWR A IE 5 DU AE .
1.3.6 BRI E

Z 8 GB/T 12456-2008 (& 5 BRI E ), pH
H . TR R BRI
1.3.7 B E

Z: 18 GB/T 5009.7-2016¢ & i & 4 [ AR UE B i
A JEOE N ) , B
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K TC-P 11 G A4 [ ol (ot 22 310 a2 SR 1)
gifh, R4 L’ b'  AE(E [HR 3 E PR IE I 2% 51 2
(Commission Internationale de 1'Eclairage, CIE) {4 5
Bi], FATIE 3 W, LT FREianseE, 100 2Rl
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KIFAEFREEIRLT o TR R GRSk ;b
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Z 8 GB/T5009.86-2016( £\l % 4= [ F bR 1
FBLIR IR I 52 ), 2, 6- — S B BRI 2 e
1.3.10  ZEy & EryE

R FHARARI 002, WL 1 mL R 50 F5AIHE
SV, A5 mL 7K, 1 mL AEAKES , 3 mLL 7.5 %Rk FR EH
W, T 10 mL Fe a8 IR AT, SRR A 2 ho e
765 nm WOGRE o DL & T RRARER BN 2 L Tl bnife
Mgk, A S (LR TR ).
1.3.11 DPPH H B ISR 2

K H Jiang 55 (1) 75 VA BEAE B 2, 0.1 mL A
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PR, HIA 0.04 mg/mL (%) DPPH TAEW# 3.9 mL, ¢
SHIRAT, 37 CFRECIAEAKNE 1 h, ZEJE K 517 nm il
WOERE , HIC/K S U R L ISR BE B9 Trolox ¥
WEREm L, Ry PTALRE J1 2R trolox S5/
Yt \ AL i /1 (trolox equivalent antioxidant capacity,
TEAC ) (mmol/L) .
1.3.12  iRJERE I

KB 1 I8 ) HE /) (ferric reducing ability of
plasma, FRAP)J7 M B 0.1 mL AR BER, INA 3.9 mL
TPTZ TAEW (0.3 mol/L B R £5 2% Wi : 10 mmol/L (1)
TPTZ 7 : 20 mmol/L () FeCly I Wi=10:1:1,14&F 1),
FoAMIRAT, IR AR 10 min, ZEUE K 593 nm A0 I
JERE o LA TRIME S () FeSO, b Ji5 b 28, SRt
AL EE 1135 FRAP {i (mmol FeSO/L).
1.3.13  [EEPE 0 e
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R

PPO il 175 14 190 52 R FH 430606 BE 304 I 1 i 4
4 0.07 mol/L (AR il (pH 6.5 MIBERRZZ Ml
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420 nm A0 5 I S AEL B ) 1] P AR T R 22, 1 26 LR
A3 HARER BN BT .
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PME i {5 14 110 000 7 >R FH R AV 30 92150, S I IS
YR 1 %R A ER W (pH 7.5 7% 0.1 mol/L NaCl ) . HX
10 mL IR WAE 30 C/K¥ T 2 mol/LNaOH %5
F10.05 mol/LNaOH i\ 3 ] & pH {H A 7.5, JE A
0.05 mL,0.05 mol/L f) NaOH ¥4 ¥ F1 2 mL BB , 31
B pH (HEF 0151 7.5 (RFE] 1o

PME FEHE/(U/mL)=(C-V )/ V1)

A€ 4 NaOH ¥R JE , mol/L; Vo AAIIA NaOH f&
B mL; V, R BEER AR, mLs ¢ MBS E], min,
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L€ S A= %y VAR S 2 s Y €2 ¢ A Y ST 83 &N
JEIRFE N 0.08 % , FEAKG A BN E , EL RN A R
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N 0.42 Yoo VEHITHEAR T I AT X NFC 3R
TR RSO N 2% (p<0.05)
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Tablel Effect of microwave sterilization or pasteurization on

microflora in apple juice(n=3)

AW F7E B (efu/mL) BRIF %
payiistisl 1.2x10%732¢

CLICAR T 5144 0.42

AT 622" 0.08

TE B P B E AR ME 22  n=3 s [7]—F AN IR] AR 7 Rk B {E 22 (8]
HEER p<0.05,
2.2 AR T AN ERR TR X NFC PSR Ak M
O

TR A T 0 22 PGS TR 0 3P SR B S5 114 52 i
W2 2,

R2 WHFEMBERRENERTELERHYZM(0=3)

Table 2 Effect of microwave sterilization or pasteurization on the

physico—chemical properties in apple juice(n=3)

XIRZH 4.69£0.08"  14.00£0.03*  2.34£0.02" 11.95+0.07°
PURAR 4502004 13.7520.02°  2.49+0.02°  10.65+0.12"
WA E  4.57£0.05*  13.75+0.01°  2.37+0.01°  10.830.16"

VR P bR 22 n=3 s )5 PR ) R A i 2 ]
2ZEF AR E (p>0.05),

% 2 ], 55000 REZHAH L, 0B AR RN B2 R A
T pH AAERRAL, rIEPERDE YRR, SR o
T, BB R, (H 22 YR B35 (p>0.05) . PRI
PEATEE CAR G NFC 35 5A B M 72 4k
AN L X5 R RLAER A ARk A AR S A
WG AR BT, pH (B SRR R SRR TR R
2R R . IR ROR A B R
THRERACE AR AN 3 X S FRATIF A5 R — 2L
2.3 TR AN TR ORI EL EROR B RR NFC 32 3 Y
AL

Flipte 2% B R L FG R B S SR T G 3 11 52 ) AL 3
3. BRI EERE Lo b R, N3 3 R, 4
i PR R B O AR BRS L7 E H R 4 R
(p<0.05), HAIIEA WAL L8 S T RRE
(p<0.05) , JLyT i A 7, X AT BEJEAEA B AR P AR
HESERTHE, SERT A PPO BEE TESZ 21 H] 1
T A T 4 A DR, () R -3 T 5 e 4 A Ak
FOE SRS R, ELICR T R SR A o {E 50
JE RGO A TR I 3 R AIK (p <0.05) , AR B Sapers 5519
NHGHE R L BN o (A RRI R E TS, 1
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Table 3 Effect of microwave sterilization or pasteurization on the

color in apple juice(n=3)

EDiEN L a b’ AE
SPHRL] 35462057 -3.17+0.52* 13.4320.54°

JHCRE 36.24+0.01" -1.74+0.14>  10.45+0.95° 3.44
OEARE  37.1320.43*  -2.34+0.02°  11.75+0.48" 2.64"

TE  BUE PR AR 22 , n=3 5 [7]— 3 TR AR R B =2 1)
A REZES(p<0.05),
WIS CR R B By, T R4 T Maillard 52 {51
THARRE G, PIRPR 7 25X B AT R
b E 2 TR (p<0.05) , BEHTR 1Y 2 (24 A AR
FREEARIR o ST I T AR T S 0 IR T TR
PRS0 HRALEY A E (B350 2.64 F1 3.44, BRI B Y
AEERERTERAENAE {E(p<0.05), bt
AT NFC SR AN o
24 IR BRI IR B3 NFC 3530 Ve, 28
MPTEALRE T RERZ MR

NFC 3R i & A7 42 5 B S REIE & 37 Ly, (BLAE
AR PR I BT, — LI RE L) S 2 B
oo PRI, TE2R i RE S 2 P B — S8 7 L0 2 7 i
TR M), B A B A L LA BRSPS Ve 2 B
UL RE TR L3R 4.
R4 MEREAMBRIAENERT Vo SBFRENLENHRIN

(n=3)

Table 4 Effect of microwave sterilization or pasteurization on the

V. polyphenols. antioxidant capacity in apple juice(n=3)

ARITR - ZBimg/l) g)/l()rfnill/i (riij;}/)ﬁ) /(mgxcoog)
XPHEZH  1093.74+4.61°  0.781+0.06°  0.82+0.05°  80.64=1.06*
LR 1159.65£13.47" 0.844x0.07" 2.68+0.03"  52.32+0.86°
AT 1308.08+3.58*  0.922+0.01*  2.72+0.02*  73.53+0.25

Y BB A P bR 2, n=3 5 [ 81 PR LA B B 2 1]
A #2255 (p<0.05)

I3 4TI, B0 A TR RITES QR TR S50 HRZEAH L
SR B ERT T 21434 mg/L F1 65.91 mg/L, T
WA TR Z M o id i 3 8 T IR (p<0.05) . Al g
ST AR TN TR A I TR
WO T I IROM BRI R BEESS , AT IR IG5 & 540
RSN A2 R E TR . BRI AN R e
JG Z By E AR AT E AR T IR, R THEZN
A

AR AL Rt Pt A Re 1A —E A L,
Fe A PH, St AT R ST TR AR ) A R I
H O R UG AT DPPH [ H BSR4 i g ) 41 b 2
B R T (p<0.05) , 22 BRI A T e SR i3 B4

{UEAR=R il

Vo AR A FEAY 2 5, (B AN Tad A
ZIN OCIREE D) o3k th 4 AT, 2 OEOR AN
AR Ve & BRI F FER(p<0.05), LA NFC
SRV Ve A R E TR 52.32 mg/100 g, PR
N 64.88 %, AR NFC 3R Ve & & T 5
73.53 mg/100 g, (% BN 91.18 %, VAW T EL A
T, PO T R SE A A PR B R Vo
2.5 HHEIIHT

AR TR A L R AL B BT A Y S
PUAATE PR E T W3R 5.
x5 TRELAEAREZNENYRENELFEHBREDI T

Table 5 Correlation analysis between the main antioxidant

parameters and antioxidant capacity by different methods

(S £y DPPH {3t FRAP BRI
Z 1 0.981" 0.760° -0.023
DPPH [ Hi3& 1 0.846" -0.175
FRAP 1 -0.666
UK MR 1

ek o S BIFRIRTE p<0.05 5 p<0.01 K45 F A G 1

HHER 5 i, i A R AL 3y 205 Rt i
PrEALY AT AL RE I TR G T, 98 NFC
S BRI BRPTR AL RE I Z IR R
Z W% i 5 DPPH AR R 2 B 0 A OC (R?=
0.981,p<0.01), 5 FRAP {4 5 2 3 i 4 5C (R=0.760,
p<0.05). FULULEA, SR L& S PUELRE 1YY
B EIEMAG, NhiEfERHRKR, X5
Maisuthisakul SECIRORF 5T 45 R — 20, A AT & PRE 289 Jo
SPGB . TR IR X BT A AL RE 15
M AN 2 . DPPH AR & Al FRAP 1R R A fb 2
W I 25 HH 6 (R?=0.846,p<0.01) , ZE I FI b J5 1 7] T
S3HT NFC SRR P AL AE
2.6 AR A CAE X NFC SEH T PPO Fil PME
OB

TRl A TR AT L FCOR TR XS 2R PPO il PME 152
i L35 6.

* 6 BUEFEFMEBERRXEX NFC ¥2it PPO #1 PME FiE R
A

Table 6 Effect of microwave sterilization or pasteurization on the
enzymatic activity of PPO and PME in apple juice

AN PPO i #/(U/mL) PME B/ (U/mL)
ARAb PR 15.4 1.56

EL R 0.8 0.18

(D& 0.2 0.13

NFC SEH R &4 PPO 1 PME W5 Fh Py J5 il , 2
X SR G (0 B R AR R M R AR R R 2 e
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