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The Effect of Antibrowning Agents on
Enzymatic Reaction in Apple Concentrate

Hyeon-Wee Kim* and Soo-kyung Bae
Ottogi Reserch Center

The effect of antibrowning agents such as PVPP (polyvinylpolypyrrolidone), bentonite, gelatin, celite 545, tannic
acid and sodium sulfite in apple concentrate was investigated for the control of enzymatic browning by
comparing physicochemical properties (pH, color, turbidity), polyphenoloxidase activity and contents of
polyphenol compounds. In color value, apple concentrate containing PVPP showed higher L value (lightness)
than control and other antibrowning agents. The turbidity (absorbance at 660 nm) of apple concentrate added
PVPP, gelatin celite 545, tannic acid and sodim sulfite were 0.003, 0.038, 0.038, 0.018 and 0.022; respectively.
PVPP was regarded to remove suspended solids effectively. Polyphenoloxidase activity and polyphenolics(catechol,
catechin, chlorogenic acid, epicatechin) content of apple concentrate used PVPP significantly reduced. Therefore
PVPP was proved to be effective for enzymatic antibrowning agent considering to color, turbidity,
polyphenoloxidase activity and polyphenol compounds in apple concentrate.
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phosphate + 4-hexylresorcinol, 0.02% hexylresorcinol + 0.25%
ascorbic acid®] &Ml Atabgelols 2ZS A A & A
Az mE ol ZWYA aAHE #FS 44 4-
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olg] Atatgrme] pH7L 389014 272 SrolA polyphenoloxi-
dase #/do] SAlgo] AFEHIJI, polyethersulfone(PES)/
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Fom™ H7IAIZ=  polyvinylpolypyrrolidone(Sigma, USA),
bentonite(Junsei, Japan), gelatin(Shinyo, Japan), celite 545
(Shinyo, Japan), tannic acid(Sigma, USA), sodium sulfite
(Wako, Japan)E ZzHzh AME-shivh
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0.03% PVPP, 0.15% bentonite, 0.1% gelatin, 0.15% celite
545, 0.2% tannic acid, 0.1% sodium sulfite® H7FstL 2
AL o 37°CAllA 1Y A FE Fofl 0.45um syringe filter
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PPO(Polyphenoloxidase) &M &4
Polyphenoloxidase(PPO) ¥4 2 Crude enzymes Archer
and Palmer®] "PH"E FAs S FET F S8 &,
AtbsEd 500 1% carbowax 6000°] ¥-H%F 0.1 M phos-
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Table 1. Effect of antibrowning agents on pH, chromaticity and turbidity in the apple concentrates

.. Treatment
Characteristics 5
Control PVPPY Bentonite Gelatin Celite 545 Tannic acid Sodium sulfite
pH 3.71 371 3.76 3.71 3.72 3.74 391
Color L 6.46 8.16 6.46 6.67 6.59 6.52 6.66
a -0.05 -342 022 -0.37 -0.10 0.85 0.07
b 4.09 4.10 422 436 4.25 4.18 4.38
AE 0 4.00 0.21 0.47 0.21 0.91 ’ 0.37
Turbidity? 0.050 0.003 0.042 0.038 0.038 0.018 0.022
PPVPP: polyvinylpolypyrrolidone.
D Absorbance at 660 nm.
o0 QTE %, pH, £ Wl o7 PPO LA, A7}

0.06
0.04

0.02

PPO activity

0
A B C D E F G
Antibrowning agent

Fig. 1. PPO activity of the apple concentrates with
antibrowning agents (absorbance at 420 nm).

PPO: polyphenoloxidase, PVPP: polyvinylpolypyrrolidone.

A: Control, B: PVPP, C: Bentonite, D: Gelatin, E: Celite 545, F:
Tannic acid, G: Sodium sulfite.
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Fig. 2. HPLC chromatogram of authentic polyphenol compounds.

catechol, catechin, chlorogenic acid, caffeic acid, epicatechin.
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Table 2. Polyphenol compounds of the apple concentrates with antibrowning agents (mg/100g)
Treat t
Characteristics reatmen
Control PVPPY Bentonite Gelatin Celite 545 Tannic acid Sodium sulfite
Catechol 0.77 0.25 0.25 0.16 1.06 1.33 0.65
Catechin 1.06 0.22 1.32 1.01 0.55 1.22 0.86
Chlorogenic acid 20.93 7.39 24.99 12.76 21.57 28.32 15.06
Caffeic acid 0.20 0.11 0.23 0.13 0.31 0.22 0.21
Epicatechin 7.70 0.28 6.91 6.64 2.90 1.67 4.90

YPVPP: polyvinylpolypyrrolidone.

Aol A PVPP7E AEE AtalsEdolre] a9
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