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Lampiran 1. Analisis ragam aktivitas antioksidan nugget substitusi tepung tapioka
dengan tepung kacang merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: Aktivitas Antioksidan

Faktor A Faktor B Mean Std. Deviation
0% 25.9033 51675 3
15% 47.4900 1.66217 3
Tepung 30% 52.4367 2.11462 3
l::?:r? 45% 58.0200 1.00045 3
60% 65.6667 57735 3
Total 49.9033 13.95269 15
0% 25.9033 51675 3
15% 44.3367 1.75526 3
Tepung 30% 51.9533 1.71422 3
kﬁﬁ:ﬂg 45% 56.1267 65455 3
60% 61.9900 1.46257 3
Total 48.0620 12.96940 15
0% 25.9033 46220 6
15% 459133 2.30663 6
30% 52.1950 1.74188 6
Total 45% 57.0733 1.28341 6
60% 63.8283 2.24596 6
Total 48.9827 13.26882 30
Tests of Between-Subjects Effects
Dependent Variable: Aktivitas Antioksidan
Source Type lll Sum df Mean F Sig.
of Squares Square
Corrected 5070.4092 9 563.379 318.478 .000
Model
Intercept 71979.049 1 71979.049 40689.73 .000
1
A 25.429 1 25.429 14.375 .001
B 5029.489 4 1257.372 710.792 .000
A*B 15.491 4 3.873 2.189 107
Error 35.379 20 1.769
Total 77084.837 30
Corrected Total 5105.788 29

a. R Squared =.993 (Adjusted R Squared = .990)
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Subset

Faktor B N

1 2

3

0%

15%
30%
45%
60%

25.9033
45.9133

D OO O O O

52.1950

57.0733

63.828

Sig. 1.000 1.000

1.000

1.000

1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 1.769.

a. Uses Harmonic Mean Sample Size = 6.000.

b. Alpha = .05.
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Lampiran 2. Analisis kadar protein nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: Protein

Faktor A Faktor B Mean Std. Deviation N
0% 9.9333 11547 3
15% 13.2233 59719 3
Tepung 30% 15.6767 .38553 3
kacang 45% 18.6967 43363 3
merah
60% 22.1000 .85440 3
Total 15.9260 4.39231 15
0% 9.9333 11547 3
15% 12.4667 .55076 3
Tepung 30% 14.7933 49863 3
kacang
hijau 45% 17.5667 .51316 3
60% 20.3833 .56199 3
Total 15.0287 3.83010 15
0% 9.9333 .10328 6
15% 12.8450 .66011 6
30% 15.2350 .62689 6
Total 45% 18.1317 75074 6
60% 21.2417 1.14123 6
Total 15.4773 4.07477 30
Tests of Between-Subjects Effects
Dependent Variable: Protein
Source Type Ill Sum df Mean F Sig.
of Squares Square
Corrected Model 476.3462 9 52.927 205.057 .000
Intercept 7186.435 1 7186.435  27842.530 .000
A 6.039 1 6.039 23.397 .000
B 467.981 4 116.995 453.277 .000
A*B 2.326 4 .581 2.253 .100
Error 5.162 20 .258
Total 7667.944 30
Corrected Total 481.508 29

a. R Squared = .989 (Adjusted R Squared = .984)
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Protein

Duncanab

Faktor B N Subset

1 2 3 4 5

0% 6 9.9333

15% 6 12.8450

30% 6 15.2350

45% 6 18.1317

60% 6 21.2417
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .258.

a. Uses Harmonic Mean Sample Size = 6.000.
b. Alpha = .05.
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Lampiran 3. Analisis serat pangan nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics
Dependent Variable: Serat pangan

Faktor A Faktor B Mean Std. Deviation N
0% 3.8333 .06351 3
15% 6.2533 16743 3
Tepung 30% 6.8500 .06928 3
kacang 45% 7.8433 06351 3
60% 8.6767 .38682 3
Total 6.6913 1.71844 15
0% 3.8333 .06351 3
15% 7.3633 .09815 3
Tepung 30% 8.5333 13317 3
kacang 45% 9.4100 .09539 3
Hijau
60% 10.7333 .37859 3
Total 7.9747 2.43323 15
0% 3.8333 .05680 6
15% 6.8083 .62024 6
30% 7.6917 .92687 6
Total 45% 8.6267 86115 6
60% 9.7050 1.17735 6
Total 7.3330 2.17020 30
Tests of Between-Subjects Effects
Dependent Variable: Serat pangan
Source Type lll Sum Df Mean Square F Sig.
of Squares
Corrected Model 135.8342 9 15.093 403.153 .000
Intercept 1613.187 1 1613.187 43091.087 .000
A 12.352 1 12.352 329.946 .000
B 119.709 4 29.927 799.412 .000
A*B 3.773 4 .943 25.196 .000
Error .749 20 .037
Total 1749.770 30
Corrected Total 136.583 29

a. R Squared = .995 (Adjusted R Squared = .992)
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Duncan 2P
FaktorB N Subset
1 2 3 4 5
0% 6 3.8333
15% 6 6.8083
30% 6 7.6917
45% 6 8.6267
60% 6 9.5433
Sig. 1.000 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
Based on observed means.
The error term is Mean Square(Error) = ,024.
a. Uses Harmonic Mean Sample Size = 6,000.
b. Alpha = .05.
INTERAKSI
Duncan®®
kombinas N Subset
i 1 2 3 4 5 6 7 8
0% KM 3 3,8333
0% KH 3 3,8333
15% KM 3 6,2533
30% KM 3 6,8500
15% KH 3 7,3633
45% KM 3 7,8433
30% KH 3 8,5333
60% KM 3 8,6767
45% KH 3 9,4100
60% KH 3 10,7333
Sig. 1,000 1,000 1,000 1,000 1,000 375 1,000 1,000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = ,037.

a. Uses Harmonic Mean Sample Size = 3,000.

b. Alpha = ,05.
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Lampiran 4. Analisis ragam susut masak nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics
Dependent Variable: susut masak

Faktor A

Faktor B Mean Std. Deviation N
0% 10.6667 40415 3
15% 10.2333 .05774 3
Tepung 30% 10.2667 .05774 3
kacang 45% 10.2667 11547 3
merah
60% 10.2333 .05774 3
Total 10.3333 .23805 15
0% 10.6667 40415 3
15% 10.7000 .34641 3
Tepung 30% 10.4333 40415 3
kacang hijau 45% 10.4333 40415 3
60% 10.2667 .05774 3
Total 10.5000 .34017 15
0% 10.6667 .36148 6
15% 10.4667 .33862 6
30% 10.3500 .27386 6
Total 45% 10.3500 28107 6
60% 10.2500 .05477 6
Total 10.4167 .30067 30
Tests of Between-Subjects Effects
Dependent Variable: susut masak
Source Type Ill Sum Df Mean Square F Sig.
of Squares
Corrected Model 1.0222 9 114 1.419 .245
Intercept 3255.208 1 3255.208 40690.104 .000
A .208 1 .208 2.604 122
B .610 4 153 1.906 149
A*B .203 4 .051 .635 .643
Error 1.600 20 .080
Total 3257.830 30
Corrected Total 2.622 29

a. R Squared =,390 (Adjusted R Squared =,115)
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Lampiran 5. Analisis ragam warna nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: warna

Factor A Factor B Mean Std. Deviation N
0% 6.00 .000 30
Tepun 15% 5.73 .450 30
kag:ng 30% 5.03 718 30
Merar? 45% 4.50 938 30
60% 2.83 747 30
Total 4.82 1.301 150
0% 6.00 .000 30
T 15% 5.70 .466 30
kzz;’:g 30% 4.93 691 30
cang 45% 4.43 858 30
Hijau
60% 3.23 .504 30
Total 4.86 1.141 150
0% 6.00 .000 60
15% 5.72 .454 60
Total 30% 4.98 .701 60
45% 4.47 .892 60
60% 3.03 .663 60
Total 4.84 1.222 300
Tests of Between-Subjects Effects
Dependent Variable: warna
Source Type lll Sum df Mean F Sig.
of Squares Square
Corrected Model 334.9202 9 37.213 96.875 .000
Intercept 7027.680 1 7027.680 18294.679 .000
A .120 1 1120 312 577
B 332.287 4 83.072 216.255 .000
A*B 2.513 4 .628 1.636 .165
Error 111.400 290 .384
Total 7474.000 300
Corrected Total 446.320 299

a. R Squared =.750 (Adjusted R Squared = .743)



Duncanab

B Subset
1 2 3 4 5
60% 60 3.03
45% 60 4.47
30% 60 4.98
15% 60 5.72
0% 60 6.00
Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .384.

a. Uses Harmonic Mean Sample Size = 60.000.

b. Alpha = .05.
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Lampiran 6. Analisis ragam aroma nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: aroma

A B Mean Std. Deviation N
0% 5.33 479 30
15% 5.27 .583 30
Tepung kacang 30% 5.13 434 30
Merah 45% 4.87 973 30
60% 4.63 718 30
Total 5.05 .708 150
0% 5.33 479 30
15% 5.20 .664 30
Tepung kacang 30% 5.10 481 30
Hijau 45% 4.63 1.159 30
60% 4.57 774 30
Total 4.97 .806 150
0% 5.33 475 60
15% 5.23 .621 60
30% 5.12 454 60
Total 45% 4.75 1,068 60
60% 4.60 741 60
Total 5.01 .758 300
Tests of Between-Subjects Effects
Dependent Variable: aroma
Source Type lll Sum df Mean F Sig.
of Squares Square
Corrected Model 25.0532 9 2.784 5.494 .000
Intercept 7520.013 1 7520.013 14842.132 .000
A .480 1 .480 .947 .331
B 24.087 4 6.022 11.885 .000
A*B .487 4 122 .240 915
Error 146.933 290 .507
Total 7692.000 300
Corrected Total 171.987 299

a. R Squared = .146 (Adjusted R Squared =.119)
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aroma

Duncanab

B Subset

60% 60 4.60

45% 60 4.75

30% 60 5.12
15% 60 5.23
0% 60 5.33
Sig. .249 17

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .507.

a. Uses Harmonic Mean Sample Size = 60.000.

b. Alpha = .05.
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Lampiran 7. Analisis ragam rasa nugget substitusi tepung tapioka dengan tepung kacang

merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: rasa

Factor A Factor B Mean Std. Deviation
0% 5.33 1.184 30
15% 5.23 .626 30
Tepung kacang 30% 5.10 .803 30
Merah 45% 4.93 1.081 30
60% 4.53 1.196 30
Total 5.03 1.029 150
0% 5.33 1.184 30
15% 5.17 .592 30
Tepung kacang 30% 5.00 .830 30
Hijau 45% 4.80 1.126 30
60% 4.33 1.124 30
Total 4.93 1.043 150
0% 5.33 1.174 60
15% 5.20 .605 60
Total 30% 5.05 .811 60
45% 4.87 1.096 60
60% 4.43 1.155 60
Total 4.98 1.036 300
Tests of Between-Subjects Effects
Dependent Variable: rasa
Source Type Ill Sum Df Mean F Sig.
of Squares Square
Corrected Model 30.4702 9 3.386 3.381 .001
Intercept 7430.163 1 7430.163 7420.71 .000
A .750 1 .750 .749 .387
B 29.387 4 7.347 7.337 .000
A*B .333 4 .083 .083 .988
Error 290.367 290 1.001
Total 7751.000 300
Corrected Total 320.837 299

a. R Squared = .095 (Adjusted R Squared = .067)



Rasa
Duncana®
B Subset
1 2
60% 60 4.43
45% 60 4.87
30% 60 5.05 5.05
15% 60 5.20 5.20
0% 60 5.33
Sig. 1.000 .085 145

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.001.

a. Uses Harmonic Mean Sample Size = 60.000.

b. Alpha = .05.
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Lampiran 8. Analisis ragam tekstur nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics
Dependent Variable: tekstur

Factor A Factor B Mean Std. Deviation N
Tepung 0% 5.70 466 30
kacang merah  15% 5.67 479 30
30% 5.50 509 30
45% 5.27 1.112 30
60% 4.87 .681 30
Total 5.40 .751 150
Tepung 0% 5.70 466 30
kacang hijau 15% 5.60 .563 30
30% 5.43 .568 30
45% 5.00 1.145 30
60% 4.67 T1 30
Total 5.28 .820 150
Total 0% 5.70 462 60
15% 5.63 520 60
30% 5.47 .536 60
45% 5.13 1.127 60
60% 4.77 .698 60
Total 5.34 .787 300

Tests of Between-Subjects Effects
Dependent Variable: tekstur

Source Type Ill Sum Df Mean F Sig.
of Squares Square

37.987a 9 4.221 8.308 .000
Corrected
Model

8554.680 1 8554.680 16838.397 .000

Intercept
A 1.080 1 1.080 2.126 146
B 36.187 4 9.047 17.807 .000
A*B .720 4 .180 .354 .841

147.333 290 .508
Error
Total 8740.000 300

185.320 299

Corrected Total

a. R Squared = .205 (Adjusted R Squared = .180)
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Tekstur

Duncana®

B N Subset

1 2

60% 60 4.77

45% 60 5.13

30% 60 5.47
15% 60 5.63
0% 60 5.70
Sig. 1.000 1.000 .091

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = .508.

a. Uses Harmonic Mean Sample Size = 60.000.

b. Alpha = .05.
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Lampiran 9. Analisis ragam kesukaan nugget substitusi tepung tapioka dengan tepung
kacang merah dan tepung kacang hijau

Descriptive Statistics

Dependent Variable: kesukaan

Factor A Factor B Mean Std. Deviation

Tepung kacang 0% 5.67 .547 30

merah 15% 5.63 .556 30
30% 5.43 .504 30
45% 5.30 466 30
60% 3.43 1.073 30
Total 5.09 1.070 150

Tepung kacang 0% 5.67 .547 30

hijau 15% 5.40 .675 30
30% 5.27 .785 30
45% 5.00 .695 30
60% 3.40 .968 30
Total 4.95 1.092 150

Total 0% 5.67 542 60
15% 5.52 .624 60
30% 5.35 .659 60
45% 5.15 .606 60
60% 3.42 1.013 60
Total 5.02 1.082 300

Tests of Between-Subjects Effects
Dependent Variable: kesukaan
Source Type Ill Sum df Mean F Sig.
of Squares Square

Corrected Model 204.2802 9 22.698 45.208 .000

Intercept 7560.120 1 7560.120  15057.931 .000

A 1.613 1 1.613 3.213 .074

B 201.680 4 50.420 100.424 .000

A*B .987 4 247 491 742

Error 145.600 290 .502

Total 7910.000 300

Corrected Total 349.880 299

a. R Squared = .584 (Adjusted R Squared = .571)
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Kesukaan

Duncanab

B N Subset

1 2 3

60% 60 3.42

45% 60 5.15

30% 60 5.35 5.35

15% 60 5.52 5.52
0% 60 5.67
Sig. 1.000 123 .199 247

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .502.

a. Uses Harmonic Mean Sample Size = 60.000.

b. Alpha = .05.
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Lampiran 10. Dokumentasi penelitian

Kacang merah direndam Kacang hijau direndam

Pengerihgan menggunan food
dehydrator

Tepung kacang hijau Tepung kacang merah



Mengukus adonan nugget Memotor;g‘ n‘l‘Jgg’et

~ Melumuri adonan nugget
dengan tepung panir

P
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Pengujian organoleptik

Pengujian susut masak

51



52

CURRICULUM VITAE
Data Pribadi
1. Nama : Tenri Sa’na
2. Tempat, tgl. Lahir : Anabanua, 5 April 1999
3. Alamat : BTN Pao-Pao Permai Blok B13 No. 15, Gowa
4. Kewarganegaraan : WNI

Riwayat Pendidikan

1. Tamat SLTA tahun 2017 di UPT SMAN 4 WAJO

2. Sarjana (S1) tahun 2021 di Universitas Islam Negeri Alauddin Makassar
3. Magister (S2) tahun 2024 di Universitas Hasanuddin

Pekerjaan dan Riwayat Pekerjaan
e Jenis Pekerjaan : Mahasiswa

Karya ilmiah yang telah dipublikasi
Diversification of Healthy Chicken Nugget Rich in Antioxidants and Dietary
Fiber with Substitution of Green Bean Flour (Phaseolus radiatus L.) dan Red
Bean Flour (Phaseolus vulgaris L.). Journal of Chemical and Biochemical
Science, 25(19) 2024:951-957). doi: 10.62877/113-IJCBS-24-25-19-113.


https://doi.org/10.62877/113-IJCBS-24-25-19-113

