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Abstract: The anti-browning and-anti-microbial effects of Maillard reaction products (MRPs) in fructose-lysine model system and pulsed
electric field (PEF) treatment during the low-temperature processing of banana juice were investigated in this study. First, the impact of the
MRPs in inhibiting banana polyphenol oxidase (PPQ) activity and color changes after pulping banana fruits were investigated. Second, the
minimum inhibitory concentration<(MIC) and-minimum bactericidal concentration (MBC) of MRPs with and/or without PEF against
Staphylococcus aureus and Escherichia coli were measured. The results showed that the addition of 0.0625 mg/mL MRPs decreased PPO
activity by 84%-and retained the original.color of banana fruits for 30 minutes after pulping. The MICs of MRPs against S. aureus and E. coli
were both 12.5 mg/mL. PEF effectively inactivated S. aureus and E. coli, significantly enhancing the anti-microbial effects of MRPs.
Specifically, the MICs of MRPs against S. aureus and E. coli decreased to 1.56 mg/mL and 3.125 mg/mL, respectively, after PEF treatment at 30
kV/em for 1200 ps. MRPs at a concentration of 0.0625 mg/mL in combination with PEF at 50 kV/cm for 1200 ps while pulping the banana
fruits produced banana juice with a bright yellow color, a pure flavor, and a desired shelf life.
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Table 1 Color change.of banana pulp with different MRP concentrations and V, color protecting treatment

ERARE TTREKE V. MRPs
/(mg/mL) B8] /min L a b L a b

0 68.22°42.65 1 n=12140.03  13.04%-+1.06 69.69°41.34  -1.1640.06  12.44%40.56
05 30 67.22°42.49 117418  12.81%°#.29 7051°%4237  1.28°40.04  11.36™40.19

0 65.63°4228  -1.21'40.04  13.20%40.40 69.51°41.94  -1.19'40.01  12.30°40.38
' 30 61.31%4440  -1.07%0.09  12.97*10.15 68.95%°41.09  1.03°40.01  11.85%40.40
0 63.974313  -1.029"30.12  13.09%40.50 65.26°°43.70  -1.1840.04  12.12%40.68
b 3 30 56.03%46.67  -0.78940.13  12.32%°40.37 67.924084 0494002  11.35%°40.41
0.0625 0 60.7641.40  -1.03"40.10  12.04%%40.74 66.564255 -1.154.02  11.80%10.79
30 53089#.75  -0.02°40.18  11.62940.22 66.87°°40.68  -0.87940.06  10.28°*40.20
0.0313 0 62.31°41.54 -0.80""10.15 12.01%%40.75 64.72940.97  -0.80°40.04  11.24%°4 .23
30 521594283 0524022  11.02%10.61 63.39°42.03  033°0.03  11.03"94.97
00155 0 55274292  -0.6440.12  12.78%°40.83 64559417  -0.1840.03  10.00%40.56

30 474494903 1143010  10.29°30.33 55.32°#454  1.25°40.06  9.38°40.23
0 0 51.6194098  0.25'40.03  11.78°“40.84 51.61°#098  0.25°0.03  11.78"10.84

30 4461"4379  195°40.23 9.56'0.57 44.61'43.79 1.9540.23  9.56°40.57

E: R 7 AR FARERFMEF (p<0.05).

L Fonse B, BUEMOCSRMR; 1EM a iR

222

AR, A afERoRG T IR b RN T, 1



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

(f b EERIE M, P 1A, WA dPmRg
FEN 0B FTRIGH LEAE 51 4 (BT
FIEWRELD, JHCE 30 min J5 LK 7 4. [Fn
FERCEFER LT a (R EIN. b {4520/
MR LIRGER—FU, XHRET BT, 1
HBER A EKAB R N . X Ve s, 1ESL
SOV IR EEE R P, R PR i b € R R R
2R 0.5 mg/mL B, FTH & 30 min J5 1) L {E AN
a AR RAE R E . KRN 0.25 mg/imL B, i
B 30 min J5 11 a fEA b {E 5FT 345 R A B 25 5,
1M LABNE K. RIRE LA S FE TR
P RUR, 0.25 mg/mL IRERIT], SRR EH
FEIN AN [R B 45 2 IR R B ] LA B S5 B2
ERAERTTRITE], M3 E Ve PERIRE . A —
{EAER: Ve i m LRSS, Bl
RAREEE, BN Ve IRERE K. Hit
AR, Ve Bt B e R e T HyrE it (R1E &
PORJED, AR PPO BA B m i #ii:, Tkt
HER A B e A FE . A Ve B,
[AJSR N 1 MRPs P R I T Ve, MRPs ¢
W FE9 0.0156 mg/mL B, fEA ST R O 20—
SEFROR . MZIKE N 00313 mg/mL i, FTCE
30 min J5, HEKBEHTHYS, H L EHHE 60
PLE, UiBABES MRPs EERIER, SoRE)T 5 AL
FURREAE . SR, WUSRELEHT IS B 30 min 1y a (A%
1k, ATLURIL, B MRPs iREERIHIN, % LI
DR . 24 MRPs W 0.0625 mg/mL I+,
FTHIRE 30 min 1) a {E&/Ns. N-087, FIFTHKIGMEL
BRI . FTH)5 T8 E 80 min JE & A SN
FEAE I a (H—20 QPSR a (H At s i —
SE RN €L, ZRA TS MRPs S5 P
JREE G TR T M 3. RLIMRPs S04 742 1 H1
HPRIE T2 T30, Wi PPO Mg S e 5
[, MRPs JP¢alsss il i o A B s L 42,
B F Ak 23— . 25 b, 0.0625 mg/mL ¥
MRPs 7RI sB BT AR UE 7 RE4T 2 S I fEiCE 30 min Y
P EBUR, i Ve R IE TR IAE] 0.5 mg/mL AR
R TR,

2.2 MRPs % {8 PEF K B 4b 38 3t 4 % £ % 25

KB AR Z
2.2.1 MRPs x4 &%) £ 3K H A= K AT H 49
W CGRARIESRA T )

W 1 AIFE 1, AT G MRPs

(AT BN IR FE oA T 2552 MRPs £ T8 75 i PR3
Xt MRPs 7E AR T8 Pt 4 0 (0 AT ER B A1 i AT
B P PIHCR AT TS, S5 3PE 2 s, Al
MRPs i, 4 i i AR AR AT B A
IR R . MIC {HA MBC 21N —Fhhi s
RPN EE S, KA RITIZ R K
P, EUAE R, MRPs X &8 (08 A ER B
) MIC.MBC 1ty 12.5 mg/mL, % K AT i MIC.
MBC 187374 12.5 mg/mL A1 25.mg/mlz.  SERE-#ia
FRPR R 500 MRPs =9 L T 45 ACHE- K = ipA
RAEIEFFHEAT 7321 MRPs 31T R B8 AL
B R, SR L 2 RIELL, A,
RUR TR 1) MRPs 1 B 38 2 HH TS 40 i RO ik
fE, TEE 1A CERH, s MRPs (84 5] A e
il A NI A . TRIE, R RIS S b e K
FRCR (7EBEE MRPS ISINMRE ), & A4MER—
PR K AL BB LA IR IR 5 H %, Toke,
il PEF K T Ab 38— PP AR R 3%

q 30 =50 mg/mL
25k --25 mg/mL

’ —~12.5 mg/mL
2.0F —6.25mg/mL
|5l 3125 mg/mL
’ —-1.5625 mg/mL
1.0 -0 mg/mL

051
0.0F

AMJU

0 6 12 18 24 30 36
F Rt i) / b

_ =50 mg/mL
--25 mg/mL
2.5F —=12.5mg/mL
20k -2-6.25 mg/mL
—=-3.125 mg/mL
1.5F -=1.5625 mg/mL
-0 mg/mL

AMJU

1.0
05F
0.0F

0 6 12 18 24 30 36
HrgRmilal / b
& 2 TEFRE MRPs MRIMEFET EREEAEIKE (a) X
BHE (b) KIFI
Fig.2 Effect of different MRP concentrations on Staphylococcus
aureus (a) and Escherichia coli (b) in liquid medium
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Fig.3 Effect of different MRP concentrations on PEF-treated
Staphylococcus aureus (a) and Escherichia coli (b) in liquid
medium
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Fig.4 Relationship between PEF treatment time and the
inhibitory rates of Staphylococcus aureus (a) and Escherichia
coli (b) at electric field intensities of 30, 40, and 50 kV/cm
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Table.2 Effect of pasteurization on the quality of banana juice
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Fig.5 Changes in microorganism levels in banana juice during

storage
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