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RINGKASAN 

TRI KUSUMA AGUNG PURUHITA. Pengaruh Intervensi Puding Okra Ungu 

Mengandung Probiotik Terhadap Profil Metabolik Darah dan Feses Penyandang 

Diabetes Melitus Tipe-2. Dibimbing oleh EVY DAMAYANTHI, MIRA DEWI, 

dan LILIS NURAIDA. 

 

Diabetes Mellitus adalah penyakit akibat gangguan metabolik kronis yang 

ditandai dengan peningkatan kadar glukosa darah, disebabkan oleh resistensi 

insulin, gangguan sekresi insulin, atau kombinasi keduanya (IDF 2019). 

Penggunaan probiotik sebagai terapi adjuvan diabetes mellitus tipe-2 (DMT2) 

semakin meningkat. Lactiplantibacillus plantarum Dad-13 merupakan strain lokal 

Indonesia, menunjukkan potensi memodulasi mikrobiota usus, meningkatkan 

produksi asam lemak rantai pendek (SCFA), meningkatkan integritas barrier usus, 

dan mencegah disbiosis (Rahayu et al. 2021). Okra ungu (Abelmoschus esculentus 

L) varietas Zahira memiliki mucilage dan kuersetin yang berpotensi memperbaiki 

kontrol glikemik dan lipid (Anjani et al. 2018; Putra 2019). Puding okra ungu telah 

dikembangkan sebagai pangan fungsional dengan potensi anti-diabetes 

(Damayanthi et al. 2023; Damayanthi et al. 2024; Fadilah et al. 2024; Putriana et 

al. 2025; Jannah et al. 2025). Belum terdapat penelitian yang mengombinasikan 

puding okra ungu dengan probiotik dan mengevaluasi pengaruhnya terhadap profil 

metabolik darah dan feses.  

Tahap pertama dilakukan pengembangan puding okra ungu mengandung 

probiotik menggunakan rancangan acak lengkap (RAL) dengan tiga taraf 

penambahan mucilage (10, 15, dan 20%) dan inokulasi Lactiplantibacillus 

plantarum Dad-13 sebanyak 1 g/100 g (109 CFU/g). puding dengan penambahan 

20% mucilage memberikan daya terima tertinggi. Puding (per 100 g) memiliki 

kalori 16,56 kkal dengan komposisi zat gizi dan senyawa bioaktif sebagai berikut: 

kadar air 93,97 ± 0,03 g, protein 1,07 ± 0,01 g, lemak 0,16 ± 0,05 g, dan karbohidrat 

2,72 ± 0,24 g, serat pangan total 1,68 ± 0,14 g, serat pangan larut air 0,13 ± 0,017 

g, serat pangan tidak larut air 1,54 ± 0,124 g, dan kuersetin 322 µg. Selama 

penyimpanan viabilitas total BAL puding menurun dari 1,9 × 10⁷ CFU/g pada hari 

ke-0, menjadi 8,4 × 10⁶ CFU/g pada hari ketujuh, 3,8 x 105 CFU/g pada hari 

keempat belas, dan 1,2 x 105 CFU/g pada hari kedua puluh satu. Kesukaan terhadap 

tekstur selama penyimpanan menurun secara nyata (p<0,05), sedangkan aroma, 

warna, dan rasa tidak berpengaruh. 

Tahap kedua dilakukan penelitian randomized clinical trial placebo-

controlled selama 6 minggu pada pasien DMT2. Sebanyak 30 subjek diacak 

menjadi kelompok intervensi (mendapatkan okra ungu mengandung probiotik; 

2×100 g/hari) dan kelompok kontrol (mendapatkan puding okra ungu plasebo; 

2×100 g/hari). Sebanyak 24 subjek berhasil menyelesaikan penelitian. Puding okra 

ungu mengandung probiotik berisi total BAL sebesar 107 CFU/g pada minggu 

pertama, menurun menjadi 105 CFU/g pada minggu keempat, dan menjadi 103 

CFU/g pada minggu keenam. Intervensi secara signifikan menurunkan nilai 

glycated albumin (GA) pada minggu keempat dan keenam; menurunkan nilai 

kolesterol total, kolesterol low-density lipoprotein (K-LDL), dan trigliserida (TG) 

pada minggu keempat; meningkatkan short chain fatty acid (SCFA) butirat; serta 

menurunkan konsistensi feses (skor BSC) pada minggu keempat dan keenam 



(p<0,05). Namun, intervensi tidak menunjukkan perubahan signifikan terhadap 

nilai glukosa darah puasa (GDP), Kolesterol HDL (K-HDL, SCFA asetat dan 

propionat pada feses, total bakteri asam laktat (BAL) feses, dan nilai pH feses 

(p>0,05).  

Intervensi menurunkan GA secara signifikan pada minggu ke-4 dan ke-6 

dibandingkan kelompok kontrol, tetapi tidak menghasilkan perbedaan signifikan 

pada GDP. GA mencerminkan kontrol glikemik selama dua sampai tiga minggu 

sebelumnya sehingga lebih responsif terhadap intervensi jangka pendek 

dibandingkan pengukuran glukosa pada satu waktu (Koga dan Kasayama 2010; 

Chume et al. 2022). Penurunan GA diperkirakan berkaitan dengan aktivitas 

probiotik serta metabolit mikroba seperti butirat yang berhubungan dengan 

integritas sawar usus, regulasi inflamasi, dan sensitivitas insulin (Zhang et al. 2021; 

Birkeland et al. 2023). Namun, mekanisme tersebut perlu diteliti lebih lanjut karena 

tidak langsung mengukur komposisi mikrobiota, biomarker inflamasi, dan 

permeabilitas usus. 

Pada minggu ke-4, kelompok perlakuan mengalami penurunan kolesterol 

total, K-LDL, dan trigliserida yang signifikan dibandingkan kelompok kontrol, 

sedangkan K=HDL tidak berubah signifikan. Pada minggu ke-6, konsentrasi butirat 

feses meningkat secara signifikan, tetapi asetat dan propionat tidak menunjukkan 

perbedaan bermakna. Total BAL feses juga tidak berbeda signifikan antar 

kelompok, meskipun reratanya meningkat dan variasi data kelompok perlakuan 

menjadi lebih homogen. Skor BSC berubah secara signifikan menuju konsistensi 

feses yang lebih normal pada minggu ke-4 dan ke-6, sedangkan pH feses 

menunjukkan kecenderungan menurun tanpa perbedaan signifikan.  

Peningkatan butirat tanpa peningkatan total BAL menunjukkan bahwa tidak 

menutup kemungkinan aktivitas metabolik dapat dipengaruhi fermentasi mucilage, 

aktivitas Lactiplantibacillus plantarum Dad-13, dan interaksinya dengan kuersetin 

yang diperkirakan berkontribusi terhadap pembentukan butirat dan perbaikan 

metabolisme (Gunawan et al. 2021; Rahayu et al. 2021; Wu et al. 2021; Kamil et 

al. 2022; Liu et al. 2023). Meskipun demikian, desain penelitian belum 

memungkinkan pemisahan efek setiap komponen ataupun pembuktian adanya efek 

sinergis antara probiotik, mucilage, dan kuersetin. 

 
Kata kunci: kuersetin, mucilage, okra ungu, probiotik, puding 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



SUMMARY 

TRI KUSUMA AGUNG PURUHITA. Effects Of Purple Okra Pudding Contain 

Probiotic On Blood And Fecal Metabolic Profiles In Individuals With Type-2 

Diabetes Mellitus. Supervised by EVY DAMAYANTHI, MIRA DEWI, and LILIS 

NURAIDA. 

 

Diabetes mellitus is a chronic metabolic disorder characterized by elevated 

blood glucose levels resulting from insulin resistance, impaired insulin secretion, 

or both (IDF 2019). The use of probiotics as an adjunctive therapy for type 2 

diabetes mellitus (T2DM) has continued to increase. Lactiplantibacillus plantarum 

Dad-13 is an indigenous Indonesian strain with the potential to modulate the gut 

microbiota, increase short-chain fatty acid (SCFA) production, improve intestinal 

barrier integrity, and prevent dysbiosis (Rahayu et al. 2021). Purple okra 

(Abelmoschus esculentus L.) of the Zahira variety contains mucilage and quercetin, 

which have the potential to improve glycemic control and lipid profiles (Anjani et 

al. 2018; Putra 2019). Purple okra pudding has been developed as a functional food 

with potential antidiabetic properties (Damayanthi et al. 2023; Damayanthi et al. 

2024; Fadilah et al. 2024; Putriana et al. 2025; Jannah et al. 2025). However, no 

previous study has combined purple okra pudding with probiotics and evaluated its 

effects on blood and fecal metabolic profiles. 

In the first stage, probiotic purple okra pudding was developed using a 

completely randomized design with three mucilage concentrations of 10, 15, and 

20% and inoculation with Lactiplantibacillus plantarum Dad-13 at 1 g/100 g (10⁹ 

CFU/g). The pudding containing 20% mucilage achieved the highest acceptability. 

Per 100 g, the pudding provided 16.56 kcal and contained the following nutrients 

and bioactive compounds: 93.97 ± 0.03 g moisture, 1.07 ± 0.01 g protein, 0.16 ± 

0.05 g fat, 2.72 ± 0.24 g carbohydrate, 1.68 ± 0.14 g total dietary fiber, 0.13 ± 0.017 

g soluble dietary fiber, 1.54 ± 0.124 g insoluble dietary fiber, and 322 µg quercetin. 

During storage, the viability of total lactic acid bacteria (LAB) in the pudding 

decreased from 1.9 × 10⁷ CFU/g on day 0 to 8.4 × 10⁶ CFU/g on day 7, 3.8 × 10⁵ 

CFU/g on day 14, and 1.2 × 10⁵ CFU/g on day 21. Preference for texture decreased 

significantly during storage (p < 0.05), whereas aroma, color, and taste were not 

significantly affected. 

In the second stage, a six-week randomized, placebo-controlled clinical trial 

was conducted in patients with T2DM. A total of 30 participants were randomly 

allocated to the intervention group, which received probiotic purple okra pudding 

at a dose of 2 × 100 g/day, or the control group, which received placebo purple okra 

pudding at a dose of 2 × 100 g/day. A total of 24 participants completed the study. 

The probiotic purple okra pudding contained total LAB counts of 10⁷ CFU/g in the 

first week, which decreased to 10⁵ CFU/g in the fourth week and 10³ CFU/g in the 

sixth week. The intervention significantly reduced glycated albumin (GA) levels at 

weeks 4 and 6; reduced total cholesterol, low-density lipoprotein cholesterol (LDL-

C), and triglyceride (TG) levels at week 4; increased fecal butyrate concentrations; 

and improved stool consistency, as indicated by Bristol Stool Chart (BSC) scores, 

at weeks 4 and 6 (p < 0.05). However, the intervention did not significantly affect 

fasting blood glucose (FBG), high-density lipoprotein cholesterol (HDL-C), fecal 

acetate and propionate concentrations, total fecal LAB counts, or fecal pH (p > 0.05). 



The intervention significantly reduced GA levels at weeks 4 and 6 compared 

with the control group but did not result in a significant difference in FBG. GA 

reflects glycemic control over the preceding two to three weeks and is therefore 

more responsive to short-term interventions than a single-time-point glucose 

measurement (Koga and Kasayama 2010; Chume et al. 2022). The reduction in GA 

was presumed to be associated with probiotic activity and microbial metabolites 

such as butyrate, which are related to intestinal barrier integrity, inflammatory 

regulation, and insulin sensitivity (Zhang et al. 2021; Birkeland et al. 2023). 

However, these mechanisms require further investigation because the study did not 

directly measure gut microbiota composition, inflammatory biomarkers, or 

intestinal permeability. 

At week 4, the intervention group showed significant reductions in total 

cholesterol, LDL-C, and TG compared with the control group, whereas HDL-C did 

not change significantly. At week 6, fecal butyrate concentrations increased 

significantly, whereas acetate and propionate concentrations did not differ 

significantly between groups. Total fecal LAB counts also did not differ 

significantly between groups, although the mean values increased and the 

variability of the data in the intervention group became more homogeneous. BSC 

scores changed significantly toward a more normal stool consistency at weeks 4 

and 6, whereas fecal pH tended to decrease without reaching statistical significance. 

The increase in butyrate without a corresponding increase in total LAB 

suggests that microbial metabolic activity may have been influenced by mucilage 

fermentation, the activity of Lactiplantibacillus plantarum Dad-13, and its 

interaction with quercetin, which were presumed to contribute to butyrate 

production and metabolic improvement (Gunawan et al. 2021; Rahayu et al. 2021; 

Wu et al. 2021; Kamil et al. 2022; Liu et al. 2023). Nevertheless, the study design 

did not allow the effects of each component to be distinguished or provide evidence 

of a synergistic effect among the probiotic, mucilage, and quercetin. 

 

Keywords: mucilage, probiotic, purple okra, pudding, quercetin 
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