BAB V
KESIMPULAN DAN SARAN

A. Kesimpulan

Pertama, berdasarkan 4 formula solid SNEDDS naringenin diperoleh
formula optimum dengan menggunakan 2° Factorial Design yaitu formula
dengan perbandingan komponen stearin 1 bagian dan PEG 1000 3 bagian dengan
memiliki karakterisasi waktu emulsifikasi 25,33 detik, % transmitan sebesar 33,13
%, AUC disolusi sebesar 2432,51, Q3o disolusi sebesar 102,93%, dan konstanta
difusi sebesar 0,1609.

Kedua, pengaruh komponen stearin dapat meningkatkan % transmitan
dari formula solid SNEDDS naringenin, sedangkan pengaruh komponen PEG
1000 dapat menurunkan waktu emulsifikasi (emulsification time), AUC total dan
Q30 uji disolusi serta dapat menurunkan konstanta difusi dari formulasi solid
SNEDDS naringenin.

B. Saran
Pertama, perlu dilakukan penelitian lebih lanjut dalam karakterisasi solid
SNEDDS naringenin untuk dapat melihat gambaran lebih jelas mengenai
parameter kritis solid SNEDDS.
Kedua, perlu dilakukan pengujian aktivitas antioksidan untuk mengetahui
perbandingan antara sediaan solid SNEDDS naringenin dengan naringenin murni

agar mengetahui keefektifan aktivitas dari sediaan.
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Lampiran 1. Komponen Penyusun Solid SNEDDS Naringenin dan Alat
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Lampiran 2. Kurva Kalibrasi Dapar Fosfat Ph 7,4
Penentuan Panjang Gelombang Maksimum Dapar Fosfat pH 7,4
Larutan induk naringenin 5000 pg/mL = 50,0 mg Naringenin + 10 mL metanol
Larutan stok naringenin 100 pg/mL
V1xCl=V2xC2
10000 mcL x 100 ppm = V2 x 5000 ppm
V2 =200 mcL
(200 mcL larutan induk naringenin 5000 pg/mL + 9,8 mL lar. dapar fosfat pH 7,4)
Larutan naringenin 10 pg/mL
V1xCl=V2xC2
10000 mcL x 10 pg/mL = V2 x 100 pg/mL
V2 =1000 mcL
(1000 mcL larutan stok naringenin + 9 mL larutan dapar fosfat pH 7,4)

Scanning panjang gelombang maksimum

Data Set: kurva dapar hendri 25 april - RawData

vieee—m7m-—
U T
1.0000 -
!
8
<
0.5000 -
0.0000 -
-0.1104 1 1 L
200
00 250.00 300.00 350.00
am. 400.00
[Measurement Properties)
sw;fmﬂlso "gf.z."""ﬂe (nm.): 200,00 to 400,00 Yo. PNV |Wavelength] — Abs. | Description
peed: Fast 1 ® 32220 0.7856
Sampling Interval: 02 2 ® 200 =
Auto Sampling Interval: Enabled 3 80 1.0800
Scan Mode: Single [3) 26260 01013
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Konsentrasi Replikasi  Replikasi  Replikasi  Replikasi Rata-
(ppm) 1 2 3 4 rata
1,92 0,166 0,176 0,163 0,164 0,167
3,70 0,325 0,328 0,349 0,354 0,339
5,36 0,457 0,461 0,451 0,457 0,457
6,90 0,636 0,637 0,649 0,654 0,644
8,33 0,762 0,767 0,785 0,784 0,775
9,68 0,909 0,915 0,944 0,946 0,929
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Lampiran 3. Kurva Kalibrasi HCI 0,1N
Penentuan Panjang Gelombang Maksimum HCI 0,1 N
Larutan induk naringenin 5060 pg/mL = 50,6 mg Naringenin + 10 mL metanol
Larutan stok naringenin 101,2 pg/mL
V1xCl=V2xC2
3000 mcL x 100 ppm = V2 x 5060 ppm
V2 =159,29 mcL
(59 mcL larutan induk naringenin 5000 pg/mL + 3 mL lar. HCI 0,1 N)
Larutan naringenin 10 pg/mL
V1xCl=V2xC2
3000 mcL x 10 pg/mL = V2 x 101,2 pg/mL
V2 = 296,44 mcL
(296,44 mcL larutan stok naringenin + 3 mL larutan HCI 0,1 N)

Scanning panjang gelombang maksimum

Data Set: hcl hendri - RawData

1.1080 —————
T T
1.0000 |-
“ -
\
\
4 \ T
§ 05000 - \
\
\
\ \
0.0000 |~ -
-0.0886 1 1 1
200.00 250.00 300.00 350.00 400.00
nm. '
[Measurement Properties)
Wavelongth Range (nm): 200.00 10 400.00 No. PV Wavelength Abs. Description
Scan Spocd Fast 1 @ 288.60 0.5505
§§T;§Ing Ir}_lovv_nl_: ) 02 2 [} 21080 0.8866
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Tabel Kurva Kalibrasi HCI 0,1 N

Vol. _ Vol. F. Kons. Replikasi Replikasi Replikasi Replikasi Rata-
Pengambilan Pembuatan Pengenceran 1 2 3 4 rata
59 3000 51,85 1,95 0,259 0,257 0,257 0,257 0,258
119 3000 26,21 3,86 0,315 0,318 0,317 0,318 0,317
178 3000 17,85 567 0,392 0,393 0,39 0,392 0,392
237 3000 13,66 7,41 0,455 0,456 0,455 0,455 0,455
296 3000 11,14 9,09 0,512 0,513 0,513 0,514 0,513
355 3000 9,45 10,71 0,565 0,567 0,564 0,567 0,566

474 3000 7,33 13,81 0,652 0,651 0,653 0,655 0,653




Lampiran 4. Validasi Metode Analisis

a. Dapar Fosfat pH 7,4

o1

- Akurasi
Konsentrasi Replikasi Absorbansi Konsentrasi Kons. % Recovery Rata-
sebenarnya Rata
1 0,343 3,84 3,7 104%
80% 2 0,340 3,81 3,7 103% 103,23%
3 0,339 3,80 3,7 103%
1 0,451 4,95 5,36 92%
100% 2 0,445 4,89 5,36 91% 92,36%
3 0,457 5,01 5,36 94%
1 0,647 6,96 6,9 101%
120% 2 0,640 6,89 6,9 100% 100,37%
3 0,644 6,93 6,9 100%
% Recovery  98,65%
- Presisi

Replikasi Absorbansi Konsentrasi

1 0,420 4,633
2 0,439 4,828
3 0,443 4,869
4 0,442 4,858
5 0,444 4,879
6 0,447 4,910
7 0,433 4,766
8 0,439 4,828
9 0,445 4,889
10 0,457 5,012

SD 0,0987

Rata-rata 4,8470

CV 0,0204
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b. HCIO0,1 N
- Akurasi
Kons. %
Konsentra Replika Absorban Konsentra Sebenarn Recover Rata-
Si Si Si Si ya y Rata
1 0,515 9,3936 9,088 103%
80% 2 0,506 9,1295 0088 1009 %
3 0,511 9,2762 9,088 102% 100,29
1 0,566 10,8771 10,708 102% %
100% 2 05658 108838 10708  102% o'
3 0,56575 10,8823 10,708 102%
1 0,65278 13,4354 13,808 97%
120% 2 0,65273 13,4339 13,808 97%  97,30%
3 0,65275 13,4345 13,808 97%
- Presisi
REPLIKASI  ABS KONSENTRASI
1 0,562 10,772
2 0,560 10,714
3 0,563 10,802
4 0,561 10,743
5 0,562 10,772
6 0,565 10,860
7 0,564 10,831
8 0,560 10,714
9 0,561 10,743
10 0,556 10,596
SD 0,073437
Rata-rata 10,7547

CVv

0,006828




Lampiran 5. Bentuk Sediaan Solid SNEDDS Naringenin

- Sediaan Solid SNEDDS Naringenin
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Lampiran 6. Data Waktu Emulsifikasi dan % Transmitan Solid SNEDDS
Naringenin.

Waktu Emulsifikasi

Waktu Emulsifikasi (detik)

Replikasi Formula 1 Formula 2 Formula 3 Formula 4
1 26 15 18 51
2 26 15 17 52
3 24 16 17 51
Rata-Rata 25,33 15,33 17,33 51,33
SD 1,15 0,58 0,58 0,58
RSD 4,56 3,77 3,33 1,12
% Transmitan
% Transmittan
Replikasi  Formulal Formula2 Formula3 Formula4
1 33 4,6 37,5 28
2 33,1 4,8 37,8 27,9
3 33,3 5 38 27,8
Rata-Rata 33,13 4,80 37,77 27,90
SD 0,15 0,20 0,25 0,10
RSD 0,46 4,17 0,67 0,36
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Lampiran 7. Penentuan Formula Optimum Basis Solid SNEDDS Naringenin

(1 Notes for Rachel Design.d: = Factor 1 Factor2 |Responseq | Response2
EI Design (Actual) %‘ Std Run A Stearin B:PEG 1000 [Mvaktu Emulzifil Transmitan
W bagian bagian etik Yo
- B Summary ;
-] Graph Cowmns || 8 1.00 3.00 20 30.7
.. o] Evaluation 21 1.00 3.00 21 29.9
- E] Analysis 3 12 1.00 3.00 24 298
_L-l Waktu Emulsifikagi 4 T 3.00 3.00 13 25
- 4] Transmitan | s s 3.00 3.00 9 2.4
~fd Optimization | 8 3 3.00 3.00 10 24
e i
M 7010 1.00 6.00 14 302
.. 49 Graphical ]
fﬁ E 8 11 1.00 .00 13 282
- ¥:| Point Prediction |
5 ] 1.00 .00 14 285
10 5 3.00 .00 43 26
11 2 3.00 .00 45 258
12 4 3.00 6.00 44 257

A. Waktu Emulsifikasi
Df=(d| +[B[w] & 2|4

[:I Notes for Rachel Design.d:

A . i
T 1 Effect AR
- 177 Design (Actual) Yy Trapsiin |L s s

,__ Iihdodel Graphs

g Diagn ostics

- & Summary Selection: |Manual = Order: i

L'I Graph Columns

] Evaiuation Term Stdized Effects | Sum of Squares | % Contribution

- H| Analysis

[l A-Stearin 10,67 341.33 14,61

[ waktu Emulsifika: | [¥]  B-PEG 1000 1367 560.33 2399

. 1] Transmitan [l 4B 2167 1408.33 50.29

o &  LackOfFi 0.000 0.000

-~ Optmization &  PureError 26.00 1.11
- 11 Numerical Lenth's ME 1562
%a Graphical Lenth's SME 2018

- ¥ Point Prediction
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D|e|6| # |8

8[2[9||

Motes for Rachel Design.d:
. 171 Design (Actual)
2] Summary
'_I"| Graph Columns
=---il'| Evaluation
. E] Analysis

_-Ij Transmitan
. & Optimization
L. ¥] Numerical
3 Graphical
%] Point Prediction

Design-Exper® Software

Wakiu Emulsifikasi
# Design Points

I
9
X

= A: Stearin
X2=8B:

PEG 1000

.. [ waktu Emulsifika: |~ ) ) )
_ Analysis of variance table [Partial sum of squares - Type lll]

yh Tranzform

i Etfects

Lo anova

Fs

..

|- Response
ANOVA for selected factorial model

Source
Model

AB

A-Stearin
| B-PEG 1000

Pure Error

__|CorTotal

R PFG 1000 (hanian)

& Dimgnostics

|£n-10del Graphs

Sum of
Squares
2310.00
341.33
560.33
1408.33
25.00
2338.00

6.00 3

5.25

450

3.00 2

Waktu Emulsifikasi

1"

te right click on individual cells for definttions.

Mean
Square
7ro.00
341.33
560.33
1408.33
3325

Value
236.92
105.03
172.41
433.33

Y =5.33 (A) + 6.83 (B) + 10.83 (AB)

A: Stearin (bagian)

p-value
Prob>F
< 0.0001 significant
< 0.0001
= 0.0001
< 0.0001

250 3.00



B. % Transmitan
(] Motes for Rachel Design.d:

- 71 Design (Actual)

- 5] Summary
L'l Graph Columns
- 2] Ewaluation

- | Analysis

- ] Wakiu Emulsifikasi
ﬂa Transmitan
44 Optimization

- 1F] Mumerical
h Graphical

.. ¥] Point Prediction

.11 Notes for Rachel Design.d:
- 7] Design (Actual)

y]\

'_1,‘:" Transform

Selection: II':'IanuaI VI

i Effects

Lo

F-=

ANONA, | I:: Diagnostics

57

Ehdodel Graphs

Qrder:

[E—_ |
| Term | Stdized Effects |Sun‘| of Squares| S CDntrihutiﬂ-nI

Il A-Stearin -15.75 74419 47.49
Il B-PEG 1000 11.45 393.31 25.10
[l AB 11.85 428.41 27.34
e Lack Of Fit 0.000 0.000
e Pure Error 1.07 0.068
Lenth’s ME 13.52
Lenth's SME 17.47
Transform H_ Effects % ARNONWA @ Diagnostics |ih-10del Graphs

%] Summary
i Q Graph Columns

Design-Expern® Software

Transmitan
# Design Points

IEO,T
24
X1
X2

Stearin

=A
=B: PEG 1000

525

375

R PFG 1000 (hanian)

300 3

Y =-7.88 (A) + 5.72 (B) + 5.98 (AB)

= to right click on individual cells for definitions.

= %] Evaluation __|Response 2 Transmitan
- H] Analysis ANDVA for selected factorial model
1 wakiu Emulsifikasi ( [~ ) ) )
Analysis of variance table [Partial sum of squares - Type Ill]
E Transmitan (Anah |~
o Sum of Mean F p-value
u Optimization =
¥ Numerical | Source Squares Square Value Prob>F
!: Graphical _|Medel 1565.80 521497 3914.78 = 0.0001 significant
i‘l Point Prediction A-Stearin 744.18 744.19 5581.41 = 0.0001
| B-FEG 1000 393.31 393.31 2949.81 < 0.0001
AB 428.41 428.41 3213.06 < 0.0001
Pure Error 1.07 013
Cor Total 1566.97

A: Stearin (bagian)
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C. Formula Optimum basis Solid SNEDDS Naringenin

Motes for Rachel Design.d: A @
Critetia Solutions Graphs
. Design (Actual) f B
&) Summary Solutinns- 2 |
'_L| Graph Columns | I I
E Analysis
WWaktu Emulsifikasi{, || Lower Upper Lower Upper
Tranzmitan (Anatyzi [__|Name Goal Limit Limit Weight Weight Importance
n Optimization | Stearin iz in range 1 3 1 1 3
Numerical _ | PEG 1000 iz in range 3 6 1 1 3
Graphical | waktu Emulsifiks minimize 9 48 1 1 3
Foint Frediction | | Transmitan maximize 24 307 1 1 3
_ | Solutions
_ | Number Stearin PEG 1000 Waktu Emulsifi Transmitan Desirability
| 1 1.00 6.00 13.6667 29.6333 0.520 Selected
Solutions Tool [E L 2 1.02 £.00 12.973 26,5873 0.816
_ | 2 Solutions found
Bar Graph
_ Prediction ~ 0.820 | . . ..
Design-Expert® Software Deswablllty
600 3
Desirability 0329
# Design Points
I 1
0 525
X1=A: Stearin
X2 =B: PEG 1000 T
% 450 0773 0625 0477
£
c
(=
c
<
® 375
i3
0.329
3.00 .
1.00 1.50 2.00 2.50 2.00

A: Stearin (bagian)



Lampiran 8. Uji Disolusi Solid SNEDDS Naringenin
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Rata-rata (% Release) SD

Waktu (menit) F1 F2 F3 F4 F1 F2 F3 F4

0 0 0 0 0 0 0 0 0
1 5,29 5,29 5,44 5,51 0,30 0,44 0,74 1,48
3 3237 2939 29,39 33,25 0,45 0,88 1,32 0,43
5 50,12 53,73 31,34 34,03 0,75 0,59 0,89 0,44
7 83,04 60,44 5459 36,02 0,46 2,36 1,14 0,58
10 89,82 74,05 59,87 38,58 1,05 1,50 0,57 0,90
15 9258 81,17 63,99 55,28 2,69 1,22 0,92 0,86
20 95,02 86,04 76,74 59,23 3,60 0,79 0,86 0,99
25 99,80 97,46 82,12 77,01 2,01 0,50 1,20 1,87
30 102,29 105,90 99,78 86,03 0,85 1,39 1,65 1,26
60 109,22 107,35 105,49 105,27 1,15 0,81 0,64 1,80

Lampiran 9. Tabel Konstanta Difusi Solid SNEDDS Naringenin
Konstanta Difusi SD

Waktu F1 F2 F3 F4 F1 F2 F3 FA
0 0 0 0 0 0 0 0 0
1 8,017 8,109 11,935 7,835 0,00 0,46 0,09 0,18
3 9,009 9,283 12,692 8,734 0,18 0,27 0,00 0,28
5 9,462 10,013 13,729 9,276 0,18 0,36 0,36 0,19
7 10,193 11,387 15,959 10,096 0,09 0,18 0,46 0,18
10 11,386 12,500 17,482 11,348 0,46 0,09 0,55 0,21
15 12,589 14,352 19,656 12,005 0,08 0,55 0,19 0,27
20 14,442 15493 20,665 13,517 0,17 0,28 0,26 0,66
25 15,947 17,828 21,501 14,072 0,45 0,28 0,19 0,47
30 17,830 19,183 22,616 15,420 0,36 0,38 0,17 1,11
60 22,372 20,458 24,013 18,663 0,54 0,20 0,26 0,16
90 24,043 22,929 25,058 20,298 0,37 0,07 0,19 0,02
120 28,644 24,056 27,478 22,585 0,17 0,07 0,35 0,61
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Lampiran 10. Hasil Optimasi Solid SNEDDS Naringenin
A. Waktu Emulsifikasi

Selection: |m - Order: | 2FI vl

Term Stdized Effects | Sum of Squares | % Contribution

I A-Stearin 12.00 432.00 17.44
I B-PEG 1000 14.00 588.00 2374
I AB Z2.00 1452.00 58.63
(=] Lack Of Fit 0.000 0.000
(=] Pure Error 457 0.19
Lenth’s ME 15.86
Lenth’s SME 20.50
Response 1 Waktu Emulsifikasi

ANOVA for selected factorial model

Analysis of variance table [Partial sum of squares - Type Ill]

Sum of Mean F p-value
Source Squares df Square Value Prob>F
Model 2472.00 3 824.00 1412.57 = 0.0001 significant
A-Stearin 432.00 i 43200 740 .57 < 0.0007
EB-PEG 1000 588.00 1 585.00 1008.00 < 0.0001
AB 1452.00 i 1452.00 2489.14 < 0.0007
Pure Error 487 8 058
Cor Total 247887 1"

Fimal Equation in Terms of Coded Factors:

Waktu Emulsifikasi =
+27.33
+5.00 *A
+7.00 *B
+11.00 *A*B



B. % Transmitan

Selection: w b

|| A-Stearin -18.10
|| B-PEG 1000 13.87
|| AB 923
e Lack Of Fit
e Pure Error
Lenth's ME 15.69
Lenth's SME 2027
Response 2 Transmitan

ANOVA for selected factorial model

1064.43
376.85
25576

0.004
027

Analysis of variance table [Partial sum of squares - Type lll]

Sum of

Source Squares
Model 1827.05
A-Stearin 1094.43

B-PEG 1000 576.85

AB 255.76

Pure Error 027
Cor Total 1827.32

Final Equation in Terms of Coded Factors:

Transmitan
+25.90
955
+5.093

+4 52

df

*A
*B
*A*B

Mean
Square
642.35
1094.43
576.85
255.76
0.034

QOrder: |2FI -

Term Stdized Effectz |Sum of Squares | % Contribution

36.79
2993
1327
0.000
n.014

F
Value
18800.45
32032.10
16883.51
748376

p-value
Prob > F
< 0.0001
=< 0.0007
< 0.0007
< 00007

61

significant



C. AUC Disolusi

Selection: |Manual -

Iyl A-Stearin -286.20 21 28E+005
Iyl B-FEG 1000 506 47 1.103E+006
Iyl AB -43.25 582207
(= Lack GOf Fit 0.000
(= Pure Error 4972.49
Lenth's ME 302 65
Lenth's SME 391.05
Response 4 AUC Disolusi

ANOVA for selected factorial model

Analysis of variance table [Partial sum of squares - Type ]

Sum of Mean
Source Squares df Square
Model 1.322E+006 3 4 405E+005
A-Stearin 2. 126E+005 1 2. 126E+005
B-PEG 1000 1.103E+008 1 1.103E+006
Ag 5622.07 1 5622.07
Pure Error 497249 i 621.96
Cor Total 1.32TE+008 11

QOrder: |2FI -

Term Stdized Effects |Sum of Squares | % Contribution

16.02
83.18
0.4z
0.000
0.37

F
Value
70877
342.02

1775.24

8.05

Final Equation in Terms of Coded Factors:

AUC Disolusi =
+2017.82
-13310 *A
-303.24 *B
-21684 *A*H

p-value
Prob > F
< 0.0001
= (Loa07
< (Loaoq

0.0169

62

zignificant



D. Qs Disolusi

Selection: |Manual -

Il A-Stearin -5.08
Il B-PEG 1000 -11.1%
Il AB -3.63
e Lack Of Fit
e Pure Error
Lenth's ME 5.89
Lenth's SME 1278
Response 3 Q30 Disolusi

ANOWVA for selected factorial model

T2v
375.54
2211

0.004

7.57

Analysis of variance table [Partial sum of squares - Type lll]

Source

Model
A-Stearin
B-PEG 1000
AB

Pure Error

Cor Total

Fimal Equation in Terms of Coded Factors:

Sum of
Squares
678.92
727
375.54
226,11
T.57
686.49

Q30 Disclusi
+58.50
-2.54

-5.59

434

df

11

A
*B
*A*B

Mean
Square
Z25. 1
727
375.54
226,11
0.85

Value
23817

81.66
396.88
238.97

11.28
34.710
3254
0.000

1.10

QOrder: |2FI -

Term Stdized Effects |Sum of Sguares | % Contribution

p-value
Prob > F
< 0.0001
= 0.0001
= 0.0007
< 0.0001

63

significant



E. Konstanta Difusi

Selection: |Manual -

Term Stdized Effects |Sum of Sguares | % Contribution

A-Stearin
B-FEG 1000

Lack Of Fit

Pure Error

Lenth’s ME

Lenth's SME

g
g
M AB
e
e

Response 5

-0.018
-0.031
0.023

0.026
0.034

Konst. Difusi

ANOVA for selected factorial model

1.008E-003
2.845E-003
1.587E-003

0.004
9.000E-005

Analysis of variance table [Partial sum of squares - Type Ill]

Source

Model
A-Stearin
B-PEG 1000
AB

Pure Error

Cor Total

Sum of
Squares
5.541E-003
1.008E-003
29456003
1.587E-003
9.000E-005
5.631E-003

df

Mean
Square
1.847E-003
1.008E-003
29456003
1.587E-003
1.125E-005

Fimal Equation in Terms of Coded Factors:

Konst. Difusi
+0.13

-5 167E-003
-0.018
+0.012

A
*B
*A*B

1781
323
28.18
0.000

F
Value
16417

89.63
261.81
141.07

1.60

Qrder: | 2FI -

p-value
Prob=>F
= 0.0001
= 0.0001
= 0.0001
< 0.0001

64

significant
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Lampiran 11. Hasil Formula Optimum Solid SNEDDS Naringenin

Lower

Upper Lower Upper
Name Goal Limit Limit Weight Weight Importance
Stearin iz in range 1 3 1 1 3
PEG 1000 is in range 3 [+ 1 1 3
Waktu Emulsifike minimize 15 52 1 1 3
Transmitan maximize 4.6 38 1 1 3
Q30 Disolusi maximize 85.18 106.54 1 1 3
AUC Disolusi maximize 154862 247452 1 1 3
Konst. Difusi maximize 0111 0.169 1 1 3
Solutions
Number Stearin PEG 1000 Waktu Emulsifi Transmitan Q30 Disolusi AUC Disolusi Konst. Difusi
1 1.00 3.00 253333 33.1333 102.283 2432.51 0.169
Lampiran 12. FT-IR Naringenin
I '.".
80 L \,
| "
| "
)‘
%T | | | "
_tﬁ"‘ uj |r ’ I a
60 ‘Il i | [ \
\ 11
\ | | Il
\ J \ |
\ | | | |\
\ 1 / "
| | il J
40 \ [ | '}, [ ( 1
\ l ' i [ 1!
\ | ] | ‘l R { /“
| W | HEN
4 \ f ‘.J ] | IUN l ‘ / ‘
| \ \/ ‘ (|
A | v L |
20— | o INEREE |
! y [ [ Nl {
\ .. | INNHENE
A | IRV NAN ;| ‘
< A \ | u,\f }l
[ *] I1 ‘ } “ \
l \, | v\ ) | .
0— vit. 7%
R 3—5100 B iy o p L T ———t Tl | P AT Lo < |
4000 3000 2500 2000 1750
naringenin 1500 1250 1000 750

Desirability
0.857 Selecter
I h
iy
|
1 .j'
N
A
\,'\\
H“i" [t
I ‘ !
\ l lll
| IU
J
1
500



66

Lampiran 13. Certificate Of Analysis (CO-A) Naringenin

- 4 "n) H .
& THAHEN CHEMICALS TEL: =36 519 PRI F A +08-51 1-R08R062Y Eauil tee T hinctchen.com

=
é',’;‘ :ﬁ #{E‘ g ADDREESS. EMITOT, BLDGGE 5 CHAMOF A, 100-18 TATHD ROAT, 2132032, F RCHIMA

CERTIFICATE OF ANALYSIS
Product Mams Maringenin Code BPEE-622-A
Botankcal Source Cirus Grandis (L.} Obsheck Used Part Fruit
Batch No. HOX0BEII1TA Hifg. Date fug. 15, 2007
Packing I5epyDinam Rebest Date fug. 14, 2009
Quantity 153 Report Darte fug. M, 207
Specification Sl HPLD)
ITEM SPECIFICATION RESULT
Assay(HFLD) =900 982 3%
Appearance Wihite powder Comgliss
Odor Characierstic Complies
Farticle Size MLT 95% pass B0 mesh Comples
Loss on Drying =E.0% 0.53%
Sulphated Ash =0.1% 0.05%
Heawy Metals Z10ppm Complies
Pt = 1ppen Complies
-5 Z1lppm Complies
-0d = 1ppr Complies
-Hg <0 1pam Ciomghes
Total Plate Count =1000cfg Complies
-Yeast & Mold =100chuip Complies
-E.Coli Megative Megathe
-Salmonedia Megative Megathe
Conclusion Camply with the Specificatian.
Presarve in tight containers, protected from strang light and high heat. Store in
Stornpe diry cool place.
Myt 1 Manager- i




