KOREAN J. FOOD SCI. TECHNOL.
Vol. 20, No. 2, pp 23¢~244(1988)

Monoglyceride o BghhE #850| Ice Cream #pi4of| 0| X|= A

2o
CEEERE RS

Effect of Fatty Acid Compositions by Monoglyceride
on Rheological Properties of Ice Cream

Young-Koo Cho

Food Research Institute, Hai Tai Confectionery Co.,

Lid, Seoul

Abstract

The characteristics of ice cream, such as type-keeping viscosity, turbidity and stability of
emulsion, were studied with the different composition of fatty acid of monoglyceride. The effect
of saturated fatty acid of monoglycerides such as monolaurin, monomyristin, monopalmitin and
monostearin on the characteristics of ice cream did not show any difference. The unsaturated
fatty acid of monoglycerides, however, such as monocaprin and monoolein, was drastically
enhanced the viscosity and easily happened the overrun of ice cream mixture which were resulted
in the condensation of the fat droplet. Also the condensed fat droplet had the sterical network
-structure. When the ratio of monostearin and monoolein becomed about 30:70, especially, it was
confirmed the curdling of fat sphere increase to a maximun so that type-keeping and heat

stability of ice cream were improved.
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synthesis of monoglyceride

Composition

Samples B E—

Ci0 Ci2 Cia Cie Cis1 Cus Cig:1 Cig2 C20
Capric acid 98.0 1.7 - - - . -
Lauric acid 0.3 99.5 - - - - - - -
Myristic acid - 0.7 91.7 1.4 - - - - -
Paimitic acid -~ - 0.5 96.0 2.9 - - - -
Stearic acid - - 0.7 99.0 - - -
Oleic aicd - - 1.4 3.1 Trace 84.5 6.5 2.0

Table 2. The composition of fotty acid by combina-
tion of monostearin and monocolein

monc- fmono-
Ratio No steorin/olein
Composition 100/0  70/30 50/50 30/70 0/100
Capric acid(Cw) Trace - - Trace
tauric acid(Cu) - - - - Trace

Myristic acid(CM) 1.8 2.0 2.2 2.4 2.6
Paimitic acid(cw) 27.5 215 15.5 9.6 3.6
Stearic acid(Cw) 70,1 52.9  35.7 18.5 1.8

Oleic aCid(C18,1) - 18.2 36.5 54,5 73.0
Linoleic aCid(CIB-Z) - 1.3 2.7 4.0 5.3
Linolenic acid(C18_3) - Trace 1.1 1.7 2.3
lodine value 0.9 19.5 38.9 58.4 77.9

lce Cream 2] H|Z=g

Q¥EHql jce cream & KA, TR Y 8ol 3t
A g AHAE MRS Azt ev, E AYedA
< #3220 monoglyceride & d33 235 o2 9
238 fAsrl flsted AAdAE WoAskA @k
Table 3& 72 wl32.2 ice cream pilot plant & ©|

2-stod A28k o,

A Egrlel QB B& P2 65CoA 302 W
3% 5 homo-mixer £ o|u] 23 & ice cream
mix ki gtc}, E£3F o] mix & 150kg/cm?e) a4tE 2
2 374 % (homogenization) 3+ 85-88Coll 4 153t
HITS 4#3 % 338 5C olskg ¥4 F 0-4C
Are JAD jce cream mixel o HE, Hm
(turbidity), F3AE-E ZAMsH o,

aeli o] ] -5C ol8te) B A7) (freezer)oll 2
ol i FEER A EA B71E Folsted J RS PAA

# ice cream 9 overrun-& 2% st YA &7l0 F

Table 3. Formulation of ice cream sample

Component Weight(g) Mixing ratio(%)
Whole milk powder 4717.0 15.90
H*, coconut oil 33.9 1.13
Sugar §16.0 17.20
Monoglyceride 4.5 0.15
Water 1968.6 65.62
Total 3000.0 100.00

H*. Hydrogenated
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Table 4. Effect of ice cream mix and ice cream on
kinds of monoglyceride

Ice cream mix

lce cream

molfxg‘dlsczfride Viscosity Turbidity Overrun Turbidity
oty (cps) (%) (%) (%)
Monocaprin 1,500 80 150 69
Monolaurin 17 43 96 45
Monomyristin 15 41 104 39
Monopalmitin 20 42 104 30
Monostearin 18 42 100 38
Monoolein 1,400 74 150 61
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Table 5. Effect of addition of monocaprin and monostearin on characteristics of ice cream mix and ice cream

Added weight Ice cream mix Ice cream
Kinds of e Molecular  ~ Adding rate  Viscosity  Turbidity Overrun  Turbidity
monaglycer weight (%) {cps) (%) (%) (%)
Monocaprin 246.4 1) 1.00 1,500 80 150 69
2) 0.69 544 56 157 64
Monostearin 358.1 1) 1.00 18 42 100 38
2) 0.69 20 37 96 38
Table 6. Effect of mixing rotio of monostearin and monoolein
Ice creame mix lce cream
Mixing Vi . . - -
rate(S/0)* iscosity Turbidity Overrun Turbidity Penetrability Heatshock
(cps) (%) (%) (%} (%) (%)
0/0 14 32 104 34 250 80
100/0 18 42 100 38 282 98
70/30 24 42 122 52 219 81
50/50 28 49 137 69 198 74
30/70 2,000 80 160 82 177 26
0/100 1,100 74 80 187 29

150

* S: Monostearin
O: Monoolein
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Fig. 6. Photographs of microscope {X400).

Toble 7. Effect of temperature on viscosity and turbid— Table 8. Effect of freezing time on overrun and
ity of ice cream mix churned-tat
Sampies Temperature(°C) —___Section | Overrun (%) Churned -fat (%)
Freezing
Property 10 15 0 Lime
N 7 1
Control 12 14 17 - (min) 3 5 s 3 5 79 !
Viscosity(c.p.s) Monostearin 14 18 21 Sampk
Monoolein 35 1,400 1,400 B
3% 132 51 67 78 80 0.4 0.5 0.5 0.4 0.4
Monostearin
Control 32 32 31 8% |44 85 96 119 132 16 1.5 1.4 2.1 2.0
Monostearin 35 42 42 7 05 0 0
T 0 7 4 69 6 S5 07 1.01.2 1.6
urbidity(%) Monoolein 41 74 75 Monoglein 3% 168769
M lei 8% |62 80 67 S8 64 1522 2839 4.2
onoolein a5 95 a5
(non oil)
A ol Hojug 53| FZ3baArE A ol 4 5 ched olE A %At ice cream Aol Hitar FahAle] A
A3k 3ol sl M oT AR 7| E4l MM ol wEF B b, $EF ol4e ZY | NA
5= ZatEe] 9l °.7 2 monoglyceride o z) 3HAF 24 Aggtehd o8 wEA sk gabE A8 5 UE AR

3]

of chai A& WA BEo) Aol Basieh sbieh =8 A7
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