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Structural characterization and moisture sorption analysis of encapsulated DPP-1V
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RESULTS & DISCUSSION

" Scanning Electron Microscop

S
:
o
-
@
-
=
=V
J—
N
€
<V
=
=
i @
-
(=]
®
=¥
J—
=
-
Eo
(g~}
-
o0
-

853 million by 2050 3

’ .. 0o * *‘ T8 " 6= P : . "endo Encapsulated sodium caseinate hydrolysates
~_ * £ ‘ J' DPP'IV enzyme L . B 4 ‘ A3 =% : 3- Einhn G : Method: NDRI-Guruparan Sample-B 5SEP24
: : o - - " & 1.00 Iniegral ~ 5440.02m] Sample: NDRI-Guruparan-Sample 7.7260 m
N ‘F‘Jn ; “ff S inactivates GLP-1 AV R L % & 4 e [1]-30.; °C, 100 min, N2 40.0 mljmin normalzed 70412 Jg™ P p p 9
il > Y ¢ ¥ : AR a6 f R [2]-30.0..350.0 °C, 10.00 Kfmin, N2 40.0 ml/min Peak 181.37°C R
S Jvllhon people -') ﬁ‘t ’ ; SN E e RIS bR [3]350.0..-30.0 °C, -10.00 K;rin,N2 40.0 mijmin et 1186458 —— |
worldwide have diabetes in e w ® e 125’2 % ; vd_C4) Schronization ensled RgptLt  18531°C
o0 \ . - Stimulates insulin SR ' Heating Rate 10.00°Crin'4
2024 .- B | . = g Integral  2751m) 7
M secretion R ke nomalzed 3,56 Jg~-1 /
Peak 57.11°C
FOOd Leftlimt  3380°C :
Right Limit ~ 75.26°C
ﬁ G LP 1 Heating Rate 10,00 °Crin™1
’ 2 ) Inegral  46.36m]
— et S nomalzed  6.00 Jg™1
V-1 P, T : e miv ‘ N Pesk 28349
: . LR ; : D (L skl LeftLimit  26242°C
Small intestine Suppresses glucagon { fo s N L N RightIEr‘nit 295,55 °C
Heating Ratz  10.00 °Cmin™-1
—

Ay

o Natural
e

secretion
Sitagliptin Alogliptin _ S

- source Milk-derived T &5, < %
- DPP-1V 3 Wouiismm  Mege 100KX = T S S T T T R R T
e = inhibitory : e || Glass transition temperature (°C) : 57.11 |
gﬁg\'&‘smcu ; peptides :________________________________________________________________: Crystallization temperature (°C) : 181.37 .
___________________________________ — i Melting temperature (°C) :283.49 |
oL . e L |
Susceptibility of milk protein o | Sorption isosters of encapsulated |
hydrolysates to degradation in Encapsulation of DPP-IV inhibitory peptides . hydrolysate at varying moisture contents |
the gastrointestinal tract L 23
S : ——2
% 70 5 / —0—4
° 2 —0—06
Encapsulation of DPP-IV g — .
inhibitory peptides through " el B _ 10
° —$ [
Sp ray drylng 50 Encapsulated hydrolysate ! . / ::__ Lzl

Study of characteristics and moisture sorption 0 M0 B0 2002003000 %00 400 0 ——20
Wavelength (cm-1) 3.1 3.15 3.2 3.25 3.3 3.35 3.4
isotherm profile of the encapsulated DPP-IV mm————--m————----—--—--------- : T 10
o P ooy . . Adsorption isotherms of Encapsulated | o e
inhibitory peptides | P P |l — |
: hydrolysate at selected temperature I : Parameters of adsorption isotherm of :
————————————————————————————— o
-~ | encapsulated product |
L T T T e S S — 4
METHOD 450 " Model Parameter | Temperature (°C)
400 *25 25 135 | 45
- - - % Two Parameter model
: Preparation of wall material solutions =
Production of encapsulated product patat : . 5 350 BET L — 0.9983 0.9742 0.9935
(gum arabic and resistant maltodextrin) 2 "3s RMS% 02608  [4.7244 16.1747
S . g 300 A P 3.7985 52.923 348.78
g 250 C, 23.557 10.541 13.923
N . . . < A45 M 2.8490 2.2420 1.3350
Mixing of wall material solutions with . Halsey R 09992 [ 09982 0.0904
milk protein hydrolysates solution 2 RMS% _ |2.4643 | 5.8672 2.0643
' - O 150 P 3.8193 7.6863 3.5728
E 100 * 1/n 1.0769 1.5865 1.5163
= C 0.9286 0.6303 0.6595
50 R Kuhn R2 0.9990 0.9992 0.9996
. - N [ ] P’ RMS% 2.7923 3.7184 1.6206
0 A B BN P 4.1781 3.9714 2.3952
0 0.1 0.2 0.3 0.4 0.5 . .0.6 0.7 0.8 0.9 1 A 74167 6.1438 53000
Water activity B -1.0002 -1.0196 -1.0228
Caurie R? 0.9988 0.9977 0.9958
P ———————————————— . RMS% 3.1502 6.5809 28.5916
| Properties Of Sorbed Water | P 4.8443 8.7767 33.5056
L e e e e e e e e e e e e e e e e e = = = | Cc -2.7118 1.9202 1.4617
M -2.6208 1.2483 0.9243
Temperat | BET GAB | Cauri | Density | Numbe | Bound | Surface Three Parameter nnn odel
ure o Mo eMo |of r of water | area (.)f GAB R 0.9990 0.9997 0.9991
i 0 aiboiel | sodeil | (o) | SomEon RMS% | 2311 3.7834 32.5395
Preparation of milk protein hydrolysates using | | Encapsulation milk protein hydrolysates O water | layers, m? gt > T3ce Taea20 2% 0354
multi-enzyme approach (Khan, 2023) (Guruparan, 2024) (Ce,g N K 1.0038 1.0212 1.0296
cm) C 2.3050 2.0470 3.2832
M, 6.8494 5.2412 4.1803
25 2.849 6.849 | -2.620 | -2.712 1.035 2,712 | 26.312
Modified R2 0.9989 0.9897 0.9961
Mizrahi RMS% 36.3525 7952.14 36.3525
35 4.242 5.241 | 1.248 1.920 1.538 1.920 17.700 P 331656 56730 14 331656
. A -4.7130 -27.7830 -14.3260
Fourier-Transform Infrared Spectroscopy (FTIR) 45 1335 | a1go | oona | 1462 | 1581 | 1462 | 17216 B 6.0230 107989 759.9076
C -9.4690 -97.1680 -59.9076

Scanning Electron Microscopy (SEM)

CONCLUSION

* The current encapsulation method successfully encapsulated peptides and was confirmed with characterization
techniques

Differential Scanning Calorimeter (DSC)

* Encapsulated powder showed low Tg and very high EMC at higher RH showed the hygroscopic nature
Moisture sorption behavior of * The Kuhn, Halsey and GAB mathematical models showed the best fit based on RMS% and P values
The sorption data was

evaluated for best fit
sorption models
BET, GAB, Kuhn,

Halsey, Caurie and

encapsulated product

* The isosteric heat of sorption showed independence of product to different temperatures

*  Due to the hygroscopic nature of encapsulated DPP-IV inhibitory peptides, it is necessary to enhance the reduction of
hygroscopicity using various bulking agents
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