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RINGKASAN

NURSILVIANI. Meta-Analisis Pengaruh Pra-Perlakuan Perendaman dengan
Ekstrak Tumbuhan Terhadap Kadar Akrilamida Pada Kentang Goreng. Dibimbing
oleh PUSPO EDI GIRIWONO dan DIAS INDRASTI.

Akrilamida merupakan senyawa toksik yang terbentuk selama proses termal
pada produk pangan berkarbohidrat. Pra-perlakuan perendaman dengan ekstrak
tumbuhan muncul sebagai potensi strategi mitigasi, namun temuan dari berbagai studi
primer masih menunjukkan variasi , seperti jenis varietas kentang, jenis ekstrak dan
konsentrasi tumbuhan yang digunakan, proses penggorengan serta waktu perendaman.
Penelitian ini bertujuan untuk mengkaji secara kuantitatif apakah pra-perlakuan
perendaman dengan ekstrak tumbuhan memiliki pengaruh yang signifikan terhadap
penurunan kadar akrilamida pada kentang goreng menggunakan metode meta-analisis.
Pencarian literatur sistematis dilakukan berdasarkan pedoman PRISMA 2020 pada
enam basis data bereputasi. Data dari 8 studi primer dengan total 24 lengan perlakuan
yang memenuhi kriteria inklusi dianalisis menggunakan Review Manager (RevMan)
versi 5.4.1 dengan model Random Effects. Ukuran efek diukur menggunakan
Standardized Mean Difference (SMD) dan Mean Difference (MD). Hasil meta-analisis
menunjukkan bahwa pra-perlakuan perendaman dengan ekstrak tumbuhan memiliki
pengaruh yang sangat signifikan dalam menurunkan kadar akrilamida pada kentang
goreng dengan nilai SMD sebesar -7,90 (95% CI: -9,75 hingga -6,06; P < 0,00001).
Tingkat heterogenitas yang sangat rendah (I>= 2%) menunjukkan bahwa variasi hasil
antarstudi relatif kecil dan hasil analisis bersifat sangat konsisten. Analisis subgrup
berdasarkan golongan senyawa bioaktif dominan menunjukkan bahwa fenilpropanoid
(SMD= -9,48; 1>= 0%) dan polifenol (SMD= -8,00; I>= 0%) memberikan efektivitas
yang sangat signifikan dan konsisten. Analisis subgrup berdasarkan waktu perendaman
menunjukkan bahwa durasi sedang (5-30 menit) memberikan penurunan absolut
terbesar (MD= -999,90 pg/kg). Analisis subgrup konsentrasi menunjukkan bahwa
konsentrasi rendah memberikan penurunan terbesar (MD= -692,01 pg/kg).
Disimpulkan bahwa pra-perlakuan perendaman ekstrak tumbuhan, terutama yang kaya
akan senyawa fenilpropanoid dan polifenol, terbukti secara statistik berpengaruh nyata
dan merupakan strategi mitigasi akrilamida yang sangat efektif.

Kata kunci: akrilamida, ekstrak tumbuhan, kentang goreng, meta-analisis, pra-
perlakuan rendam,



SUMMARY

NURSILVIANI. Meta-Analysis of the Effect of Soaking Pretreatment with Plant
Extracts on Acrylamide Content in French Fries. Supervised by PUSPO EDI
GIRIWONO and DIAS INDRASTI.

Acrylamide is a toxic compound formed during the thermal processing of
carbohydrate-rich food products. Soaking pretreatment with plant extracts has
emerged as a potential mitigation strategy; however, findings from primary studies
remain variable due to differences in potato varieties, types and concentrations of
plant extracts used, frying processes, and soaking durations. This study aimed to
quantitatively evaluate whether soaking pretreatment with plant extracts
significantly reduces acrylamide levels in French fries using a meta-analysis
approach. A systematic literature search was conducted according to the PRISMA
2020 guidelines across six reputable databases. Data from eight primary studies
comprising a total of 24 treatment arms that met the inclusion criteria were analyzed
using Review Manager (RevMan) version 5.4.1 with a Random Effects model.
Effect sizes were assessed using the Standardized Mean Difference (SMD) and
Mean Difference (MD). The meta-analysis showed that soaking pretreatment with
plant extracts had a highly significant effect on reducing acrylamide levels in
French fries, with an SMD of —7.90 (95% CI: —9.75 to —6.06; P < 0.00001). The
very low heterogeneity (I>= 2%) indicated relatively small variation in effect
estimates among studies and high consistency of the results. Subgroup analysis
based on dominant bioactive compound groups showed that phenylpropanoids
(SMD= —9.48; I’= 0%) and polyphenols (SMD= —8.00; I’= 0%) had highly
significant and consistent effects. Subgroup analysis based on soaking duration
showed that a moderate duration (5-30 min) resulted in the largest absolute
reduction in acrylamide levels (MD= —999.90 ng/kg). Subgroup analysis based on
extract concentration showed that the low-concentration group resulted in the
largest reduction (MD= —692.01 pg/kg). In conclusion, soaking pretreatment with
plant extracts, particularly those rich in phenylpropanoids and polyphenols, was
statistically significant in reducing acrylamide levels and represents a highly
effective mitigation strategy.

Keywords: acrylamide, extract plants, french fries, meta-analysis, pre-treatment
soaking
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