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Fig.1 SEM images of starch
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Fig.2 Effect of different emulsifiers on emulsion stability
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(d)
T 1~7 23500 1% OS-TEM , 1% 5, OS-TEH « WEUKE=1 : 1,08-FEH « BEE=2 : 1,08-JEH/ « BEK=3: 1,08
VER ¢ ERE=4 0 1,08-FER - WIEKE=5 : 1a~d A3 BIALESE 1 d,7 d,15 d,30 d 5 FLRR AN LR
3 OS-EME5ERRAREELREMNIKEHIZEERE(ZRTH#AF 30d)
Fig.3 Effect of different ratios of OS— starch and xanthan gum on the stability of emulsions
(30 d storage at room temperature)
F1 OS-EMEHEERARERLNIARBABERNE N
Table 1 Effect of different ratios of OS— starch and xanthan gum on cream volume
L LA 4R A2/mL
1d 3d 5d 7d 15d 30d
1% OS-i% 4> 1875 +£0.25> 17.75+0.75* 17.55+0.85> 17.45+0.85" 17.40+0.80"° 17.20+0.70"
1% R e 25.00 £0.00"  25.00+0.00" 25.00 £0.00° 25.00+0.00" 25.00+0.00° 25.00 = 0.00"
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(&R 1)
P AR /mlL
1d 3d 5d 7d 15d 30d
"R mRK=1:1 25.00 £0.00*  25.00 £0.00* 25.00 £0.00° 25.00 £ 0.00°  25.00 = 0.00*  25.00 + 0.00*
" ERKR=21 25.00 +£0.00*  25.00 £0.00*  25.00 £0.00*°  25.00 £ 0.00*  25.00 + 0.00*  25.00 + 0.00*
" mRKR=3:1 25.00 +£0.00*  25.00 £ 0.00*  25.00 +£0.00*  25.00 +£0.00*  25.00 + 0.00*  25.00 + 0.00*
" mRK=4:1 25.00 +£ 0.00*  25.00 £ 0.00*  25.00 +0.00*  25.00 +0.00*  25.00 + 0.00*  25.00 + 0.00*
TR mRK=5:1 25.00 £ 0.00*  25.00 £ 0.00*  25.00 £ 0.00*  25.00 £ 0.00*  25.00 + 0.00*  25.00 + 0.00*

T P A (B o 2 5[] — S B E A AN ) LR 57 R 3R A7 A i 3 MR 25 5 (P<0.05)

®2 OS-EMEEERARERILRBENILRBRAEDH

Table 2 Droplet size distribution of the emulsions stabilized by different ratios of OS—starch and xanthan gum

A Bt Dsy/pm Do/pm D, /pm
1% OS-7% % 97.43 + 0.66* 141.13 £ 0.16* 100.74 + 0.49*
1% 3% 7 Jx 81.05 £0.16° 126.64 + 0.34" 85.32 £ 0.154
wH o FRIk=1:1 92.66 +0.71* 136.01 £ 1.20° 95.63 + 0.25°
eyt RMk=2 1 88.84 +0.22* 133.03 £ 0.14* 91.72 + 0.22"
R mRKR=3:1 79.21 + 0.23¢ 128.54 + 0.24¢ 83.01 £ 0.16°
T mRKR=4:1 86.35 + 0.28" 132.80 £ 0.21* 87.70 £ 0.21°
wH o RIR=51 94.14 + 0.86* 136.62 £ 0.56° 95.95 + 0.90°

TE P IR 22 F) — S0 (A AN ) L 7 B 3 7R A 7R 35 1R 22 57 (P<0.05) 3 Dy 7R FFHEDREAR Doy 22713 L 5315 Hh i 909% T X L Y
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2.4 OS-iE## CMC AREE R Ltk IR e E
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PRI, Bl ] CMC BT LR ; OS— T8
¥y 5 CMC & B b st 4 AT OS— 1€ ¥y B 2L Ak 2R
I X AT e R oAl B L) CMC 53 17 L ) 0S—

VEM Z ] AR T R R R, DATITIEZD T 2 JA]
)R FEP, OSA JEN S CMC R E BLEL BN 4:1 1)
FURM R, 53 3 0 R M FUR LA R 4
R—3,

2% 4 AT B T A LU B, FLR R
R AW 2RISR /NERWESE, HiEmS
CMC el 4:1 BRI AR /N, R 76.29 wm,
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(d)
o oa~g N 1% OS—TEH#, 1% CMC,0S-3EH) : CMC=1 : 1,0S-#H 1 CMC=2 : 1,08-#E#} : CMC=3 : 1,0S-3&#} : CMC=

4 1,08-JEH + CMC=5 : 1sa~d 23 BI07EHS 1,7,15,30 KAAFAYFLAR ISP WLIE J1-
4 OS-EME CMCARERLLBEMFRKENREEF M (ZR T4 30 d)
Fig.4 Effect of different ratios of OS-starch and xanthan gum on the stability of emulsions

(30 d storage at room temperature )

#3 OS-iE#5 CMC AR & bk xt UK B LB AR B %2

Table 3 Effects of different ratios of OS—starch and CMC on cream volume

e FuAR AR A2 /mL
1d 3d 5d 7d 15d 30d
1% OS-7E #r 18.75 £ 0.25" 17.75 = 1.06" 17.75 £ 0.75" 17.45 + 0.85¢ 17.40 + 0.80° 17.20 = 0.70¢
1% CMC - - - - - -
A 0 CMC=1 : 1 25.00 + 0.00° 25.00 + 0.00* 24.00 + 0.00°* 23.10 + 0.60" 19.75 + 0.75¢ 16.90 + 0.50"
A CMC=2 : 1 25.00 + 0.00* 25.00 + 0.00* 25.00 + 0.00° 24.80 £ 0.10* 21.75 £ 0.75¢ 19.75 £ 0.25¢
Ay CMC=3 : 1 25.00 = 0.00* 25.00 + 0.00* 24.50 + 0.00° 24.40 £0.00*  22.35+0.15*  20.25 £0.25¢
Ay 1 CMC=4 : 1 25.00 = 0.00° 25.00 + 0.00° 25.00 + 0.00* 25.00 = 0.00* 24.55 +0.05* 23.00 + 0.00*
A 1 CMC=5 ¢ 1 25.00 + 0.00° 25.00 + 0.00° 25.00 + 0.00* 24.95 + 0.05° 24.55 +0.05*  20.75 + 0.35*

TE P S B b v 22 5 17— S A5 (AT AN ) LR 5 B 38 3R A7 A6 3P 25 57 (P<0.05) 5 - /R BA TR ALK

®4 OS-E#H5 CMC AR EER L REMNIARRIESF

Table 4 Droplet size distribution of the emulsions stabilized by different ratios of OS—starch and CMC

£ Bk Dsy/pm Do/ pom D,/pm
1% OS-iz # 97.43 + 0.66" 141.13 £ 0.16* 100.74 + 0.49*
1% CMC - - -
At CMC=1 : 1 82.97 +0.28" 127.16 + 1.00" 86.83 + 0.30
At CMC=2 ¢ 1 78.24 £ 0.21° 123.36 £ 0.14° 83.22 +0.23¢
At CMC=3 1 76.77 £ 0.13¢ 122.30 £ 0.42¢ 81.23 +0.14¢
A T CMC=4 1 72.13 £ 0.30° 118.11 £ 0.16° 76.29 +0.21¢
A CMC=5 1 74.56 £ 0.33¢ 113.65 £ 0.39 77.95 +0.35¢

TE VI EARE2E ; [ — S (AT A ) bR 7 B 5 3R A7 A 3 1 22 57t (P<0.05) ; - FRR BEAT Y FLAIR WL ; Dsy FR B AR Dog #2751 JE
IR s 90% I % R KLAR (D, #e7n T BRI AR
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Fig.5 CLSM images of the emulsions stabilized by different ratios of OS—starch and anionic emulsifiers
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Studyies on Properties of Pickering Emulsions Stabilized by Hydrophobic Starch
and Anionic Emulsifiers
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Abstract In this study, rice starch was used as raw material to prepare octenyl succinic anhydride (OSA) modified
starch. The sunflower seed oil was used as oil phase, OSA hydrophobically modified starch and 5 kinds of anionic emul-
sifiers were used to build oil-in—water Pickering emulsions. The physical stability of the emulsion was studied by deter-
mining the emulsion volumes, droplet size distributions and microstructure. The results showed that when the emulsifier
concentration was 1.0 wt. %, the emulsion stabilized by hydrophobic starch/anionic emulsifier had better physical stability
than the emulsion stabilized only by starch particles. When the ratio of starch and xanthan gum was 3 : 1, the emulsion
had the best stability and the smallest droplet size, which was 83.01 pm. When the ratio of starch and sodium car-
boxymethyl cellulose was 4 : 1, the emulsion had the best stability and the smallest droplet size, which was 76.29 um.
The laser confocal scanning microscope result showed that when the hydrophobic starch particles were used in combination
with anionic emulsifiers, the starch particles were adsorbed on the oil-water interface and present a mechanical barrier,
which increased the stability of the emulsion.

Keywords Pickering emulsion; hydrophobic starch; anionic emulsifier; emulsifying stability



