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The Effect of pH on the Protease Activity in Pineapple Powder Derived from Freeze-Drying
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Abstract: Pineapple contains a protease enzyme called bromelain, which has a wide range of
applications in the food, cosmetic and pharmaceutical industries. The activity and the stability of
protease are influenced by various factors, including pH. This research investigated the effect of
pH on the physical properties and the protease activity of pineapple powder derived from
freeze-drying. The production of pineapple powder was carried out using a solution of Normal
Saline Solution (NSS) and buffer solution. A comparative analysis was conducted to evaluate the
physical properties of pineapple powder, including water activity (aw), moisture content, enzyme
activity, and stability over a period of 120 days. The results showed that 40 mM sodium phosphate
buffer was capable of effectively adjusting the pH of pineapple juice from weakly acidic to neutral or
weakly basic. The pineapple powder produced from the NSS had a high a value of 0.57 and had
a high moisture content value of 11%. The protease activity in the pineapple powder produced from
the NSS deteriorated rapidly, with a residual enzyme activity of only 36.65% at day 120. The pineap-
ple powder produced from buffer solutions at pH 6.5, 7.0, and 7.5 had a values of 0.4, 0.3, and 0.3,
respectively, and moisture content of 8%. The pineapple powder produced from all buffer solutions
had lower a and moisture content than that produced from the NSS, resulting in better stability of
protease enzyme activity for 120 days. At the end of the experiment, the residual enzyme activity was
over 80%.

Keywords: Bromelain, Enzyme, Freeze-drying, Pineapple, Protease
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Table 1 The value of pH and protease activity of pineapple and buffer mixing solution with various pH buffer (Mean + SD)

Target pH pH changed [_(V;:;e Pro(tg%sLeJ /;cﬁ;vity (IA_ZE\l/Tt?/)
6.5 6.26+0.04 10.82* 0.38+0.10 -5.19*
7.0 6.54+0.02 46.00* 0.40+0.08 -8.66*
7.5 7.41+0.01 15.569* 0.41+0.06 -17.00*

*Means values between target pH and pH changed are significantly different (p < 0.05), analyzed by t-test.
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Figure 1 Freeze dried pineapple powder
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Table 2 Protease activity analysis of pineapple powder made of four types of solution (Mean + SD)

Solution

Characteristic
NSS

pH 6.5 pH 7.0 pH 7.5

Protease activity (CDU/mL) 2.63°+0.03

3.25°+0.03

3.37°+0.06 3.46°+0.08

**Means in the same row followed by the same alphabet are not significantly different (p < 0.05), analyzed by one-way

ANOVA.
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Table 3 a, and moisture content analysis of pineapple powder made at four types of solution (Mean + SD)

Solution
Characteristics
NSS pH 6.5 pH 7.0 pH7.5
a, 0.57°+0.01 0.46°+0.02 0.32°+0.01 0.34°+0.02
moisture content (%) 11.25°+0.03 8.63°+0.06 8.67°+0.08 8.63°+0.04

**Means in the same row followed by the same alphabet are not significantly different (p < 0.05), analyzed by one-way

ANOVA.
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LA RIV AR 91U (b*) WudFUULsnuaTinG
AMNATAZAE NSS ﬁmqwﬁmm&mmﬂﬁqm
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Table 4 Color analysis of pineapple powder made of four types of solution (Mean + SD)

Solution
Characteristics
NSS pH 6.5 pH 7.0 pH 7.5
(L 55.23+0.01 58.70+0.17 62.29+0.08 63.11+0.12
(a*) +18.34°+0.09 +9.66°+0.04 +9.54°+0.09 +9.30°+0.05
(b*) +23.19°£0.12 +25.56°+0.22 +25.62°+0.55 +24.03°+0.06

**Means in the same row followed by the same alphabet are not significantly different (p < 0.05), analyzed by one-way
ANOVA.
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Figure 2 Stability of protease activity evaluated from pineapple powder within 120 days
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