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Abstract: Nonionic surfactants, monoglyceryl pyroglutamates, have been synthesized in a high yield by esterification
of monoglyceride with pyroglutamic acid in the presence of sodium acetate catalyst. Their structures were confirmed by
IR and '"H—NMR studies. For these compounds, surface active properties including interfacial tension and emulsifying
power were measured. The interfacial tensions of their oil solution against water were decreased to 5~9dyne/cm and
the tendency of lowering the interfacial tension was depending on the increase of carbon atom number in the
hydrophobic alkyl chain of monoglyceryl pyroglutamates. The experimental results indicated that emulsifying power of
the nonionic surfactant was better in benzene than in soybean oil. Due to the good surface properties, the nonionic sur-
factants, monoglyceryl pyroglutamates, are expected to be used as emulsifiers.
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Monolauroyl glyceryl pyroglutamate{ LGPZ. k)
Monomyristoyl glyceryl pyroglutamate{ MGP2. <¥3})
Monolpalmitoyl glyceryl pyroghitamate( PGPZ 2k3})
Monooleoyl glyceryl pyroglutamate{ OGP=Z &)
Monostearoyl glyceryl pyroglutamate( SGPE. ks})
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Table 1. Physical Properties and Yield of Monogly-
ceryl Pyroglutamate Derivatives

Compd| Appearance |M P{°C)|Acid Value|Yield( % )
LGP | White Paste - 085(0.0) %
MGP | White Paste - 0.92(00) 95
PGP White Solid | 40~41 | 1.02(0.0) 94
OGP [Pale Yellow Liqud — — 1.09(0.0) 92
SGP White Solid | 53~54 | 1.11(00) 9%

Parentheses: acid value after purification
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Table 2. Results of Thin Layer Chromatography of
Monoglyceryl Pyroglutamate Derivatives

, Rf Valuex 100
Comp'd. A B
LGP 39 28
MGP 37 26
PGP 35 25
OGP 34 24
SGP 32 22
Thin layer plate: E. Merk Co.(20 X 20cm), Silica gel
60G 0.2mm

Developer A; chloroform-acetone(1:1, v/v)
B; ethyl ether-ethanol(100: 3, v/v)
Detection; I, Vapor
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Table 3. Infrared Chracteristic Absorption Bands of
Monglyceryl Pyroglutamate Derivatives

Compd. [ >C=0 O >N-H OH
LGP | 1740 1220 1690 3310
MGP | 1730 1220 1680 3300
PGP | 1740 1220 1680 3310
OGP | 1730 1220 1690 3310
SGP | 1740 1220 1690 3300
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Fig. 1. '"H NMR spectrum of monoglyceryl pyrogl-
utamate.

Table 4. 'H NMR Chemical Shift of Monoglyceryl
Pyroglutamate Derivatives{ ppm from TMS)

Comp'd. )
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Fig. 2. Interfacial tension between refined coconut
oil and water vs. concentration of monogly-
ceryl pyroglutamate at 60°C.

O; monolauroyl glycerol pyroglutamic acid ester
@; monomyristoyl glycerol pyroglutamic acid ester
®; monopalnitoyl glycerol pyroglutamic acid ester
©; monooleoyl glycerol pyroglutamic acid ester
®; monostearoyl glycerol pyroglutamic acid ester
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Table 5. Interfacial Tension in Cmc between Coco-
nut Oil Solution of Monoglyceryl Pyroglut-
amate Derivatives and Water at 60°C

Comp'd. I'eme(dyne/cm)
LGP 8.6
MGP 7.7
PGP 6.8
OGP 6.5
SGP 54
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Fig. 3. Emulsifying power of monoglyceryl pyroglut-
amate for benzene at 40°C.
O; monolauroyl glycerol pyroglutamic acid ester
@; monomyristoyl glycerol pyroglutamic acid ester
(; monopalmitoyl glycerol pyroglutamic acid ester
©; monooleoyl glycerol pyroglutamic acid ester
@; monostearoyl glycerol pyroglutamic acid ester
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Table 6. HLB Value of Monoglyceryl Pyroglut-
amate Derivatives by Davies Method

comp’d. HLB Value..

LGP 15

MGP 14

PGP 13

oGP 12
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