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Table S1.  Effect of PGPR content

EE %
No PGPR, 

g
(m1)

W1, g
(m2)

Oil, g
(m3) CaCl2, g

SWR, % SWOR, 
%

ADE COR

Visual 
appearence

1 0.638 10 24.82 0.03 6.0 30.0 93.2 ± 1.3 92.5 ± 0.86 Separated

2 0.695 10 24.95 0.03 6.5 30.0 93.2 ± 1.1 92.2 ± 1.2
Separated

3 0.753 10 25.08 0.03 7.0 30.0 93.2 ± 1.0 92.5 ± 1.0
Separated

4 0.811 10 25.22 0.03 7.5 30.0 93.3 ± 0.87 92.3 ± 0.46 Homogeneous 
emulsion 

5 0.87 10 25.36 0.03 8.0 30.0 93.9 ± 1.0 92.7 ± 0.48
Homogeneous 

emulsion 

6 0.929 10 25.5 0.03 8.5 30.0 92.7 ± 1.1 92.1 ± 1.1
Homogeneous 

emulsion 



Table S2. Effect of SOWR

EE %

No 
PGPR, 

g

(m1)

Extract

, g

(m2)

Oil (m3)
CaCl2, %

SWR, 

%

SOWR, 

%
ADE COR

1 0.811 10 25.22 1 7.5 30.0 96.8 ± 0.64 96.3 ± 0.60 Visual appearence

2 0.811 10 20.12 1 7.5 35.0 97.5 ± 0.76 97.0 ± 0.66
Hệ nhũ tương đồng 

nhất

3 0.811 10 16.2 1 7.5 40.0 97.2 ± 0.68 96.9 ± 0.59
Homogeneous 

emulsion 

4 0.811 10 13.2 1 7.5 45.0 96.6 ± 0.59 96.2 ± 0.84
Homogeneous 

emulsion 

5 0.811 10 10.8 1 7.5 50.0 - - Separated



Table S3. Effect of CaCl2 concentration

EE %
No PGPR, g

(m1)

Extract, 

g

(m2)

Oil 

(m3) CaCl2, %
SWR, % SWOR, %

ADE COR
Visual appearence

1 0.811 10 25.22 0.2 7.5 30.0 56.9 ± 1.8 57.1 ± 1.6
Homogeneous 

emulsion 

2 0.811 10 25.22 0.4 7.5 30.0 72.9 ± 1.6 73.1 ± 1.6
Homogeneous 

emulsion 

3 0.811 10 25.22 0.6 7.5 30.0 87.0 ± 1.4 86.5 ± 2.0
Homogeneous 

emulsion 

4 0.811 10 25.22 0.8 7.5 30.0 94.9 ± 1.1 94.4 ± 1.1
Homogeneous 

emulsion 

5 0.811 10 25.22 1.0 7.5 30.0 97.0 ± 1.1 96.5 ± 1.1
Homogeneous 

emulsion 

6 0.811 10 25.22 1.2 7.5 30.0 97.0 ± 1.1 96.5 ± 1.1
Homogeneous 

emulsion 

7 0.811 10 25.22 1.4 7.5 30.0 96.9 ± 1.0 96.3 ± 0.84
Homogeneous 

emulsion



Table S4. Effect of  HLBmix 

EE %HLB PGPR, 

(g)

(m4)

Tween 80, 

(g)

(m5)

W1/O

(g)

(m6)

W2

(g)

(m7)

SOR 

(%)

SOWR

(%) ADE COR

D, nm PDI (a.u)

8.0 2.500 1.786 10 80.95 30 15.0 84.8 ± 1.6 84.0 ± 1.5 438.9 ± 2.8 0.328 ± 0.010

8.5 2.321 1.964 10 80.95 30 15.0 84.4 ± 1.1 83.7 ± 0.9 385.9 ± 7.2 0.360 ± 0.013

9.0 2.143 2.143 10 80.95 30 15.0 85.5 ± 1.0 84.9 ± 1.4 315.7 ± 6.4 0.352 ± 0.021

9.5 1.964 2.321 10 80.95 30 15.0 87.2 ± 0.6 86.5 ± 0.5 273.5 ± 3.9 0.276 ± 0.016

10.0 1.786 2.500 10 80.95 30 15.0 89.6 ± 1.4 88.6 ± 1.4 237.5 ± 7.2 0.280 ± 0.012

10.5 1.607 2.679 10 80.95 30 15.0 89.6 ± 1.2 89.0 ± 1.3 211.9 ± 3.9 0.257 ± 0.010

11.0 1.429 2.857 10 80.95 30 15.0 90.1 ± 1.9 89.5 ± 1.9 188.1 ± 7.8 0.253 ± 0.013

11.5 1.250 3.036 10 80.95 30 15.0 91.4 ± 1.4 90.6 ± 1.4 150.8 ± 4.7 0.252 ± 0.015

12.0 1.071 3.214 10 80.95 30 15.0 92.0 ± 0.6 91.1 ± 0.5 133.0 ± 3.6 0.226 ± 0.011

12.5 0.893 3.393 10 80.95 30 15.0 92.3 ± 1.0 91.4 ± 1.0 181.6 ± 5.3 0.347 ± 0.017

13.0 0.714 3.571 10 80.95 30 15.0 91.3  ± 0.6 90.4 ± 0.4 554.7 ± 8.4 0.367 ± 0.033

13.5 0.536 3.750 10 80.95 30 15.0 - - - -

14.0 0.357 3.929 10 80.95 30 15.0 - - - -

14.5 0.179 4.107 10 80.95 30 15.0 - - - -

15.0 0 4.286 10 80.95 30 15.0 - - - -



Table S5. Effect of SOR

EE %PGPR, (g)

(m4)

Tween 80, 

(g)

(m5)

W1/O

(g)

(m6)

W2

(g)

(m7)

SOR

(%)

SOWR

(%)
ADE COR

D (nm) PDI (a.u)
Visual 

appearence

0.278 0.833 10 63.0 10 15.0 - - -
Homogeneou

s emulsion 

Separated

0.441 1.324 10 66.5 15 15.0 - - - - Separated

0.625 1.875 10 71.0 20 15.0 92.0 ± 1.0 91.6 ± 1.1 116.7 ± 2.3 0.208 ± 0.009
Homogeneou

s emulsion 

0.833 2.50 10 75.5 25 15.0 92.4 ± 1.1 91.8 ± 1.3 125.7 ± 2.0 0.208 ± 0.020
Homogeneou

s emulsion 

1.071 3.214 10 81.0 30 15.0
92.0 ± 

0.63

91.1 ± 

0.52
133.0 ± 3.6 0.226 ± 0.011

Homogeneou

s emulsion 



Table S6. Effect of SOWR

EE %PGPR, (g)

(m4)

Tween 

80, (g)

(m5)

W1/O

(g)

(m6)

W2

(g)

(m7)

SOR

(%)

SOWR

(%)
ADE COR

D (nm) PDI (a.u) Visual 

appearence

0.625 1.875 10 71.0 20 15.0 92.0± 1.0 91.6 ± 1.1 116.7 ± 2.3 0.208 ± 0.009
Homogeneou

s emulsion

0.625 1.875 10 50.0 20 20.0 92.8 ± 0.54 92.3 ± 0.45 118.9 ± 2.0 0.200 ± 0.006
Homogeneou

s emulsion 

0.625 1.875 10 37.5 20 25.0 - - - - Separated

0.625 1.875 10 29.2 20 30.0 - - - - Separated



Figure S1: Chromatogram of emulsifier content analysis at SWR 7.5% (first measurement).



Figure S2: Chromatogram of Cordyceps militaris dry extract solution content in the oil phase at 
SWOR 40% (first measurement).



Figure S3: Chromatogram evaluating the effect of refined palm oil (acid value 0.16 mg KOH/g) 
on the W1/O emulsion (first measurement).



Figure S4: Chromatogram evaluating the effect of crude oil (acid value 2.96 mg KOH/g) on the 
W1/O emulsion (first measurement).



                    
Figure S5: Chromatogram evaluating the effect of CaCl₂ at 1% (first measurement).



Figure S6: Chromatogram evaluating the effect of HLB value 12 on the double nanoemulsion 
system (first measurement).



Figure S7: Chromatogram evaluating the effect of emulsifier content at SOR 20% on the double 
nanoemulsion system (first measurement).



Figure S8: Chromatogram evaluating the effect of primary emulsion content in the aqueous 
phase at SOWR 20% on the double nanoemulsion system (first measurement).



Figure S9: Chromatogram evaluating the effect of ultrasonic power (350 W) on the double 
nanoemulsion system (first measurement).



Figure S10: Chromatogram evaluating the effect of ultrasonication time (6 minutes) on the 
double nanoemulsion system (first measurement).



Figure S11: Particle size of the double nanoemulsion system at HLB value 12 measured by DLS 
(first measurement).



Figure S12: Particle size of the double nanoemulsion system at SOR 20% measured by DLS 
(first measurement).



Figure S13: Particle size of the double nanoemulsion system at SOWR 20% measured by DLS 
(first measurement).



Figure S14: Particle size of the double nanoemulsion system at ultrasonic power 350 W 
measured by DLS (first measurement).



Figure S15: Particle size of the double nanoemulsion system at ultrasonication time (6 minutes) 
measured by DLS (first measurement).



Figure S16: Zeta potential of the NCMs double nanoemulsion system (first measurement).
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Figure S17. Zero- order model in SGF
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Figure S18. Higuchi model in SGF
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Figure S19. Korsmeyer-Peppas model in SGF
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Figure S20. Zero-model in SIF
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Figure S21. Higuchi model in SIF
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Figure S22. COR_KP model in SIF
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Figure S23. ADE_KP model in SIF


