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Abstract: Alkyl phosphate, an emulifying agent, was-synthesized with behenyl alcohol and phosphoric anhydride & the starting
materials. Effects of the molar ratio of behenyl alcohol and'phosphoric anhydride, esterification temperature and esterification time on the
product composition were investigated by orthogonal experiments. The optimum molar ratio of beheny| alcohol and phosphoric anhydride,
esterification temperature and esterification time were 5:1,85 °C, 6 h,respectively. Under the optimum conditions, the mass fraction of di-alkyl
phosphate (DAP) was higher than mono-alky | phosphate (MAP), and the residual phosphoric acid (PA) in the product was 0.66%. The results of
ESI and EAI of emulsion showed that when pH was 6~7, the emukifying effect of product was best. The strong capacity and emulsifying
stability of product were confirmed by emulsifying test in which oil phase was GTCC and olive oil. The product structure was confirmed
through IR and®!P-NMRand the results showed that DAPand M AP were included in the product.
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Fig.1 The mechanism of reaction
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Table 1 Factors and levels of Lg(3%) orthogonal experiments
%
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Table 2 Result of Lo(3%) orthogonal experiments

w(DAP)W(MAP)w(PA)

No. A B C 1% 1% 1%
1 1 1 1 28.72 24.67 0.90
2 1 2 2 28.03 2483 0.81
3 1 3 3 29.24 2462 0.74
4 2 1 2 25.87.22.32 0.69
5 2 2 3 26,99 2241 0.63
6 2 3 1 24.69...22.78 0.73
7 3 1 3 22.76 20.46 0.67
8 3 2 1 20.53 /2131 0.67
9 3 3 2 23.15 20.82 0.54

Ky 28.66+).61  25.7842.98 24.6544.09
Kz 25.85+1.15 25.1844.06 25.684245
K3 22.15+1.41 25.7043.17 26.3343.29
R1 6.51 0.60 1.68

Ky 24.7140.11  22.4842.10 22.92+1.68
Kz 22.5040.24 22.85+1.80 22.66+2.03
K3'720.8640.43 22.74+1.90 22.50+2.08
R2 3.84 0.37 0.42

Ki” 0.83#0.08 0.75#0.13 0.77#0.12
Kz" 0.68#0.05 0.70#0.09 0.68+).14
Ks” 0.63#).08 0.67#0.11 0.68+0.06

Rs 0.20 0.08 0.09

Z: DAP:di-alkyl phosphate; MAP: mono-alky I phosphate;;
PA: phosphoric acid. Ki % &K -F&-F3418, Ri. RoAe Re A1 A
s+ DAP. MAP = PA AR £ S A71F2] 4918 £ 45 K.
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Table 3 Results of repeatability test

No. w(DAP)/%  w(MAP)/% wW(PA)/%
1 25.96 22.45 0.63
2 26.87 22.34 0.68
3 27.32 22.15 0.66
- 26.7240.69  22.3140.15 0.660.03
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Fig.3 Effects of PH on emulsification properties of product
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B K To 100
TEA 0.26

HI3E 5 Z5 50T LI HH, 3% Coo B He AL BHR e RE

2244



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.9

FLAk 40% 1) GTCC Hhfbiih, ¥t Coo EBEIRBEFL AL
TR RO RE B AR IR B AR R IR T EFE 90
Rz A KIS, 7E 45 CIEIRAF: & 90
RIENRBVEIR TG R HAH KIS, 775 Cop 1%
B TR PR AL AL R 15 281 A LA AR SRR E I R A
x5 IS
Table 5 Results of emulsifying test
Fa s it iE/d

m(GTCC/HH i)

R 45°C
& GTCC #HkHEih GTCC #tHt ik
10 >90  >90 >90  >90
20 >90  >90 >90  >90
30 >90  >90 >90  >90
40 >90  >90 >90  >90
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Fig.4 IR spectrum of the product

2.4.2 S1P-NMR

W Jot T BTG 7= W% Ak N e S 1 IR T A b gt 47
3P-NMR PR, K NaOH 75 pH=9~10, fif5
SR WA 5. HRAECHERIBTAIAS . §=3.91 ppm & Fif Kk
TR AN 2R SLP-NMIR MR IS, 6=0.58 ppm A XUt J
TERR AN ZRIK STP-NMR Weigid . H1 3'P-NMR 45 2L 7]
HI Co BEY PoOs BEALISE (bt ERRNE -H 25 DAP
1 MAP.

2245

o

.Iij ]'] [H . )

fi 4 2 ]
':t"::" ':l"'-l'ia:; I ppm

5 FEHIEY P - NNR ik
Fig.5 3'P-NMRof the product
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