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EXPERIMENTAL

Material and Methods

The materials used in this study were the enzyme Uriase, EC 3.5.1.5 (Urea) U4002, 50-100 ix Sigma-
Aldrich type, PVA:PVC 1:1 with a mass 0f 0.0350 g, GA with variations (0.26, 0,27, 0.28, 0.29, and 0.30)
g in 10 mL solvent, KTpCIPB 0.0500 g. This material is used in the form of a solution, the manufacture of
indicator electrodes from potentiometer cells using the biosensor potentiometric method modified PVA-E
indicator electrode layer crosslinked GA and PVC-KTpCIPB. Crosslinks are modified in two ways. The
equipment used in the Physics Laboratory is XRD-6100 Shimadzu, UV-Vis Leigh UV-1601, SEM Evo
MA 10 Zeiss, Coating from SEM QI150RES Quorum, Stirrer, and FTIR from the Medan Customs and
Excise Laboratory.

General Procedure

PVA 0.0350 g dissolved in 10 mL of hot water until cold. The urease enzyme 1 mg is dissolved in 0.5 mL
of water mixed with alcohol in a ratio of 50%: 50%. Add one drop of the enzyme, and stirred with a Stirrer
until mixed into 10 mL cold 0.0350 g PVA. THF was mixed with 0.0350 g PVC and 0.0500 g KTpCIPB in
10 mL. The indicator electrode is made in two ways. In the first method, Glutaraldehyde is mixed with
PVA-E to become PVA-E-GA/PVC-KTpCIPB denoted A. The indicator electrode for the second method
is PVA-E coated with GA coated again with PVC-KTpCIPB labeled PVA-E/GA/PVC-KTpCIPB denoted
B. The method is to obtain the best method in the manufacture of indicator electrodes. The composition of
the polymer membrane on the ion selective electrode (ISE) according to” by weight 1% ionophore, PVC
polymer matrix: plasticizer (1: 2). Synthesis of polymers in the development of ISE sensors according to®,
membranes at the ratio of lonophores: PVC: KTCIPB: Plasticizers 10: 165: 5: 330. An increase or decrease
in the concentration of glutaraldehyde by more than 3% causes a decrease in activity, determining the
optimal concentration of glutaraldehyde between 2.5% -3% for urease enzyme immobilization.

Detection Method

The first method, fifteen PVA-E-GA 13gPVC-KTpCIPB Ix indicator electrodes with GA variations (2.6%,
2.7%, 2.8%, 2.9% and 3%) are notated Algy A1-2, Al1-3, Al-4, and Al-5. Five indicator electrodes PVA-
E-GA 2x/PVC-KTpCIPB Ix are denoted A2 2-2, A2-3, A2-4, and A2-5. Five indicator electrodes
PVA-E-GA 3x/PVC-KTpCIPB 1x are denoted A3-1, A3-2, A3-3, A3-4, and A3-5. The second method uses
the old and new PVC-KTpCIPB. Five indicator electrodes PVA-Elx/GAIx/PVC-KTgfiPB1x with
variations in GA (2.6%, 2.7%, 2.8%, 2.9%, and 3%), where PVC-KTpCIPB-old is denoted BI-1-0, B1-2-
0, B1-3-0, B1-4-0, and B1-5-O. Five indicator electrodes PVA-Elx/GAlx/PVC-KTg@IPBlx with
variations in GA (2.6%, 2.7%, 2.8%, 2.9%, and 3%), where PVC-KTpCIPB-newly denoted BI-1-N, B1-2-
N, B1-3-N, B1-4-N, and B1-5-N. All indicator electrodes analyzed by XRD can be seen in Table-1, after
being selected, it can be seen in Fig.-1.

Analytical Discussion

For selecting the best sample, the first step is XRD analysis, the second is UV-Vis analysis, the third is
SEM-EDS and the fourth is FTIR. XRD analysis of selected samples with an intensity great an 200 a,
u concerning the diffraction angle of 2theta. Performed for all samples Al, A2, A3, A4, A5; BI-0, B2-0O,
B3-0, B4-0, and B5-0O; B1-N, B2-N, B3-N, B4-N, and B5-N. After selecting the best sample from Table-
3 and Fig.-3, the SEM-EDS analysis continued with the selected samples A3-4-O and B1-4-O as shown in
Fig.-5a and 5b as the third step. In the second step, only the PVA-E-GA solution was analyzed by UV-Vis
from the PVA-GA-E solution, the results can be seen in Fig.-4. The four membranes (a) B1-4-N, (b) B1-4-
O, and (c) A3-4-O were analyzed by FTIR see Fig.-6. The final decision in selecting the sample was to find
the relationship between all XRD, UV-Vis, SEM-EDS, and FTIR analyses.

RESULTS AND DISCUSSION
Based on Table-1 sample groups Al, A2, and A3 with variations in GA (2.6%, 2.7%, 2.8%, 2.9%, and 3%)
and Ar, the height of the intensity peak changes with the angle of 2Theta. The height of the peak intensity
concerning the 2Theta angle of each sample can be seen in Table-1. The highest peak intensity of Al-1 is
270 a.u at 44.28 degrees; Al-2 is 146 a.u at 44.36 degrees; A1-3 is 190 a.u at 44.32; Al-4 is 236 a.u at
44.32 degrees; Al1-51is 278 a.u at 44.28 degrees; Ar is 6306 a.u at 44.52 degrees.
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Table-1: The Height of the Peak Concerning Angles 2Theta A1, A2, A3, and Ar

2Theta Intensity (a.u)

(degrees) 4?1-1 Al-2 Al-3 Al-4 Al-5 Ar
44.28 270 102 136 198 278 330
44.32 238 134 190 236 256 452
44.36 242 146 138 176 256 754
44,52 110 46 56 80 130 6306
2Theta Intensity (a.u)

(degrees) Agz-l A2-2 A2-3 A2-4 A2-5 Ar
44.30 128 166 170 212 230 378
44,32 150 184 212 228 220 452
44,52 52 76 88 84 82 6306
2Theta Intensity (a.u)

(degrees) _93-1 A3-2 A3-3 A3-4 A3-5 Ar
44.28 216 162 352 340 278 330
44.32 220 196 338 382 256 452
44.52 86 62 126 118 130 6306

The highest peak intensity of A2-1 was 150 a.u at 44.32 degrees; A2-2 is 184 a.u at 44.32 degrees; A2-3 is
212 a.uat 44.32 degrees; A2-4 is 228 a.u at 44.32 degrees; A2-5 is 230 a.u at 44.30 degrees, Aris 6306 a.u
at 44.52 degrees. The highest peak intensity of the A3-1 was 220 a.u at 44.32 degrees; A3-2 is 196 a.u at
44.32 degrees; A3-3 is 352 a.u at 44.28 degrees; A3-4 is 382 a.u at 44.32 degrees; A3-5is 278 a.uat 44.28
degrees. Sample selection based on Table-1 data, the height of the interggy peak with the diffraction%gle
2theta greater than 200 au was taken as a sample. The samples are (a) AT-1, (b) Al-4, (c¢) Al-5 (d) A2-3,
(e) A2-4, (f) A2-5, (g) A3-1, (h) A3-3 (1) A3-4, (j) A3-5, and (k) Ar can be seen in Fig.-1. Based on the
analysis of Fig.-1, the samples were selected again according to groups, obtained in groups Al and A3.
Group Al is Al-5 and A2-5, and group A3 is A3-4. The highest intensity peak in the composition A3-4
sees Table-2 and Fig.-2. Analysis of the intensity diffraction spectrum pattern against the 2Theta angle
according to’ shows the diffraction peak at the Bragg angle. Table-2 and Fig.-2 show that the A4 sample
group, namely A3-4, has a higher intensity peak than the A5 sample group, namely Al-5. The intensity
spectrum pattern against the 2Theta angle of the sample groups A4 and A5 can change the diffraction
intensity of Ar. The amorphous spectral patterns in Fig.-1 and 2 are compared with the Ar samples after the
addition of GA.

PVA-E mixed with GA labeled PVA-E-GA is the first method of making indicator electrode membranes.
Based on Fig.-2, the intensity spectrum pattern concerning angle 2theta, Ar is 6306 a.u at 44.52 degrees,
while A3-4 decreases the peak intensity concerning angle 2heta to 382 a.u at 44.32@Hllegrees, due to the
addition of 2.9% GA. The opti concentration of glutaraldehyde in GA is 2.5%.'" The effect of GA on
the biosensor response for a low concentration of 1.5% rr?es the substrate easy to leak from the membrane
due to less cross-linking. For concentrations as high as 3.5%, the biosensor response is less due to more
cross-linking, which prevents the substrate from passing through the membrane. Glutaraldehyde cross-
linking produces large enzyme aggregates that can serve as catalysts and support for many substrate
molecules. Enzyme crosslinking @§ detrimental to enzyme leaching and the entrapment followed by
crosslinking disrupts total binding activity and also greatly enhances enzyme stability in extreme chemical
environments.'' Appropriate addition glutaraldehyde to produce higher enzyme stability at a
concentration of 0.03% glutaraldehyde, 1n 0.1 M phosphate buffer with a pH variation of 4.5; 5.0; 5.5; 6.0;
6.5; 7.0; 7.5, and 8.0 for 30 minutes.”> Changes in the height of the peak intensity conceming the 2Theta
angle can occur due to the addition of material in PV A. Several results of previous studies (1) PVA-doped
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