
INFOGRAPHIC
TỐI ƯU HÓA QUÁ TRÌNH CHIẾT BROMELAIN TỪ

PHỤ PHẨM DỨA BẰNG DUNG MÔI EUTECTIC SÂU
KẾT HỢP SIÊU ÂM VÀ ĐÁNH GIÁ ĐỘ ỔN ĐỊNH

CỦA DỊCH CHIẾT

Tác giả: Lê Ngọc Như Huỳnh
Đơn vị: Khoa Khoa học Ứng dụng & Công nghệ
Năm xuất bản: 2026

Tối ưu hóa quá trình chiết bromelain từ phụ phẩm dứa bằng dung môi eutectic
sâu kết hợp siêu âm và đánh giá độ ổn định của dịch chiết © 2026 bởi Lê Ngọc
Như Huỳnh đươc cấp phép theo CC BY-ND 4.0.



INTRODUCTION

CONCLUSION

Cleaning, cutting
and grinding

Phosphate
buffer

Ultrasound-assisted
extraction

5°C 15°C 25°C 35°C

DES 

MATERIALS AND METHODS

RESULTS AND DISCUSSION

ABSTRACT                                                Pineapple peel is a promising source of bromelain with potential for by-product valorization. This study aimed to
optimize ultrasound-assisted bromelain extraction using a betaine–glucose deep eutectic solvent (DES) and evaluate extract stability
during storage. The effects of DES concentration, ultrasonic intensity, and ultrasonication time on specific activity were investigated.
Bromelain extracts obtained using DES and phosphate buffer were stored at 5, 15, 25, and 35 °C and evaluated for soluble protein
content, enzyme activity, and specific activity. The results showed that lower storage temperatures better preserved bromelain stability,
while DES provided greater stability than phosphate buffer. These findings demonstrate the potential of DES for bromelain extraction
and stabilization from pineapple peel.
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 Valorization of by-products
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and supports a circular economy
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OPTIMIZATION OF BROMELAIN EXTRACTION FROM PINEAPPLE 
BY-PRODUCTS USING DEEP EUTECTIC SOLVENT COMBINED WITH ULTRASOUND

AND EVALUATION OF EXTRACT STABILITY
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Effect of Storage Temperature and Time on Soluble Protein Content
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Effect of Storage Temperature and Time on Specific Activity

Three-dimensional response surface plots showing the relationship
between specific activity and three pairs of factors: (A) ultrasonic
intensity (%) and DES concentration (%), (B) ultrasonication time (min)
and DES concentration (%), and (C) ultrasonication time (min) and
ultrasonic intensity (%).
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The stability of bromelain-containing pineapple peel extracts was strongly affected by storage temperature and extraction medium.
Storage at 5 °C was the most favorable among the investigated temperatures for maintaining soluble protein over extended storage. The
NADES system retained higher soluble protein than phosphate buffer throughout storage, with the advantage becoming more evident at
elevated temperatures. These findings support the potential of betaine–glucose DES/NADES as both an extraction medium and a protective
environment for bromelain, while emphasizing the importance of refrigerated storage for preserving extract quality.
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