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Abstract

Effect of random interesterification on the physicochemical properties in blends of corn germ oil
and fully hydrogenated soybean oil was studied. Interesterification by using 0.4% sodium methoxide
at 80T was completed in 35 minutes as determined by HPLC analysis for triglyceride composition.
Changes of melting point, solid fat content, crystal form, fatty acid and triglyceride composition was
investigated. After the interesterification, melting point and solid fat content were decreased, and
coarse and large crystals were modified to fine and uniform. Fatty acid composition was not altered
but triglyceride composition was largely altered. Interesterified blends of corn germ oil and fully hydro-
genated soybean oil made with 80%, 20% and 75%, 25%, respectively, had desirable characteristics

of the margarine for home use.

Key words: random interesterification, corn germ oil, hydrogenated soybean oil, margarine

N B

FAlok FA7Y o aElZ ke 429 FA
<3 triglyceride 52| acyl”] 9] wld-& WHstA|A A
triglyceride & AWATo 2 {9 olstalrn 4
MAE = ok HolA] Fasgk 997 ekl

H2 782 1865\ Friedel %ol 2}sl 4] wtAE g
MEFA 7hEokell A 19 o] 42 194544 ¥E] £
e, 2 % nfelrimla) pE QO] BAE Al
215ted of el WS o] &3k W iU B} o] F
oA geor, 53] f3oME PR gl
FrAlS) osEl 2 mebol] g A7 s A=
ek wloprlid e el BAS fAErl i AT
2+ Lutton 73} List %0} ol 2|2 w3le] 2]s)
FAe] Ay=Hest RAE-g Bag 713, Freemann'”,
Chobanove} Chobanova''”7} o ~el& Fatell &) tri-
glyceride o] ZA| WgAE& Bug A Fol Utk
=3 GFAabe] gekg Holm Bty Aubibe]

A9 i okl e Azal] glete] S} a9

) l-ﬂJ Ao
m. H o Hore

32 2

3]

Corresponding author: Hyo-Sun Shin, Department of
Food Science and Technology, Dongguk University, Pil-
dong 3ga, Jung-gu, Seoul 100-715, Korea

=

&5 o~de w3tgt Lot Handel'9 X9}
L5715 229 EFFE odsvE w3 Cha-
con® Handel'8] ®17} 9jch. 4 sjojriele] 22

3%

E4S JEFAY FF F ke el o8 E2A
sHol, 223 olE2 53] #Ae &4, nAA =%

AP % triglyceride 24 5ol 33 w7 u
ol vjotrtgle) HEEAS AASIA =}

waba] B Qe M mlolrlgle Az odute &
e A FAE Aaslr] sl 4T EY SR
AHNE EgHE olieE wEslel-g W §x9 o
513 Adalo) wslE #Asielx, vlolrigl Aze o

ULO &*"7]'3

715 F7E FHe HA Edeee
Aste] W 7lx) ARE Adgd7lel] ol Rt
3ot

e X
AR
2 Aglel] A83F 24475 (corn germ oil, CGO)
3 FE A3} HFEA(fully hydrogenated soybean oil,
FHSO) &= FuhfakollA] 743k Zlojm, o]F2) 2¢e=
e Zbzk 1293 9 100)¢dch dEH=lal CGOst

FHSO& 85:15, 80:20, 75:25, 70:30, 65:35 %

360



KNS

T T—‘T—7]

F3) G2 s

1]

L

60 1 409 W& 2 7zt Eifsle] o aHZ mg
gz sk

2]

X HETEAIZ AN

ol e} 2 @3k uh-g-2 List S5} |k 514 2) wh o
we} stk & AR 100gS w87 % H &}
90T, Ao B4zl F 80CE Ybsln Zejal
sodium methoxide(28% in MeOH, Junsei Chem. Co.,
Japan) & 04%(w/w) #7}slel A7) Fabel 4] wh-g4]
ZFAck oz wd urgo FArake AR5
Aste] 919 whgzAA A 5, 10, 20, 30, 40, 45, 50 %
55l AEE FHsted Zelg B84dshAl7] & prepara-
tive-TLCol| 2]3}ed triglyceride® *#2|slgic) Helgh
triglyceridet= HPLCell 2] &} partition number(PN)® &
-5 3led 7+ PNH triglyceride 3teke] M3} 19 o) &t 2
HE AIZHE wbEe] FyxgArte s Asiyo

SH
AOCSH"™o g Zzslqc).

K| Bzt

Al25219] wA x| gek(solid fat content, SFC)-&
Al 599 whle ole} pulsed NMR spectrometer
(Model SFC-900, Solid Fat Analyzer, The Praxis Corp.,
USA)2 ZAslgdch
Axge

AlEAAe] AMHelE Wiedermann 5-172] Hh ol
we} Ao g gParslelch @34 Olym-
pus polarizing microscope(Model BM-2, Japan) &, 7}
#2k= Olympus C-35AD-4 &, A}31#4-& Exposure co-
ntrol unit AD system& AHg3br, &7 e
530 nm filter & A}-8-3}od 400uhe] w2 sheic).

X|ghat =M

AlESA Y] 2ubak 243-& GLCol| 2)sted F-2,
shadeh. AF2-3 7]7]& Hewelett-Packard(5890A, USA)
dar, z|ukabel wiglo)| Av| 2% 14% BF-MeOHZ A}
-5l Morrison® Smith''®¢] $=4ol| we} ukSgich
2712 10% DEGS Chromosorb W/HPE Zz1%)
glass column(6ftxX1/8 in. ID.)& A}83te] AHPLw
170T, F7-2% 240T, 7&7| &% 250C, ubrlai=
A 430 m/min)-& AHg-stsich

=

A%

ek

N

Triglyceride =4

Preparative-TLC | A| & F*| 2 45-€ triglyceride®] *
2]+ preparative-TLCell 2}atglch o] wl &&= silica
gel GE AF8-3lo] 0.5 mme} FAR fejgte] “xq 3
10Tl A 12)7F ZA3hgh Aol Fazz e ol 4

=
i

E5h6e) olshary 44

361

5 88L& spottingsted . 7| 8-vl = chloroform-diethyl
ether-acetic acid(80 20 : 1, v/v/v)& AH&stgds, £
%474 triolein(Supelco Co., USA)& A}&-s}sic)
229 triglyceride?] vFH-S Tol diethyl etherZ
23 % oo FREEB Bl —2009 YEFaLd
B sbH 4 triglyceride =49 BAARRE Apgalgith

HPLC : Triglyceride2] PN¥ R332 Wada ']
ghyell wre} HPLC® sistich AH8-3k 7]7]= Waters
Associatesgl 0] B-Az 718 p-bondapak C(reverse
phase) A &l-8- AMg-slel A% 30C, HE7]L=E 35C,
7% 7]%= differential refractometer® 3}9ioun, o] FAF
o]

ST

methanol-chloroform(9 : 1, v/v)Z, flow ratex 1.1

m/min& gl EFEAZ = trimyristin(PN=42),

tripalmitin(PN = 48), 2-oleo-1,3-palmitostearin(PN =50)
& AHE-3hodch

El

al

P =]

74 kg

2} S,

[ ES=T=RmE- ]
2P E(CCO) % FEA S} HFH(FHSO)

25¢) Bl EYT AL i wBAAL

Sa)7b8 triglyceride A

e

=
=2

75
ol

k1
B
of
Az
el mubghchiz olwbel ARAIIE o 7
7dol9dct Lol Handel'V-2-
3h519]S o 30%-utel] zHY
gk wl gl

BN o Ho fr S
&=
2
I
i
id
'y
[

e
e
-
°
rZ
olo
~
oo

e

EH2| 3t
C

LENLe)

g ol mH =
Table 13} 3l &,
CGO9)
AEr v ek olg) el & Fadls #Ade
FHSO %2 7§49 triglyceride7} CGO9] triglyceride
Foll FalskA xRl Mgl triglyceride s
gAdsky] wiE v eleta Azt g vhA g whe}
7helel §He 2y, AR ey FExe geb
ChE U FHof 7UUe a4k sloprbel el AS AFAlE
o] 35~40C, 75 H¥o] 32.1~38.0C Welolxr, =4k
soft nfelrlal e 27.3~344Cq vt B skt = 44
B soft wlelriElel A9 L BaAie] 28.2~32.17C,
vl o) 29.1~321CH vk Bargt b glv
Ao Al 7HA G vlelrlalel A& A3
Azt o B4 %2 374C, 954 soft vholrial e 28.8C
2] ol4tel RuE} xe)r) glsly, CGO29 FHSOE

2y 48kl 37,

Ehilgol Z7baol weh 7hae)

ol



362 FZAEn3ts)2] A 237 A 335 (1991)

30
PN
PN 46
48
[
!
y!
I
S “
=] s0
ke
3}
9
=
)
=
=
10|
— 9 —o—0 42
, ~o-Po.o-0 82
'l
K a8 54
—1 1 1 o - L J
4] 10 20 30 40 50

Reaction time(min)

Fig. 1. Changes of triglyceride composition during inte-
resterification of 75 : 25 corn germ oil and fully hydro-
genated soybean oil
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Table 1. Changes of melting point in corn germ oil
(CGO) and fully hydrogenated soybean oil(FHSO)
blends before and after interesterication

Blends Melting point()
CGO : FHSO Before After
85 15 57.1 26.5
80 20 59.6 29.7
75 25 612 34.6
70 30 62.8 37.8
65 35 64.9 419
60 40 66.7 45.3
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Table 2. Changes of solid fat content in corn germ 0il(CGQ) and fully hydrogenated soybean oil(FHSO) blends

before and after interesterification

Solid fat content(%)

Blends
10C 21.1C
CGO : FHSO  Before After Before After
85 15 149 79 15.2 6.1
80 20 214 11.6 20.8 8.3
75 25 25.3 16.9 25.1 14.5
70 30 30.7 23.8 30.3 18.8
65 35 34.8 29.5 34.8 20.4
60 40 40.6 35.7 404 25.1

26.7C 33.3C 37.8C
Before Atter Before After Before After
15.2 43 14.8 1.8 149 -
204 6.9 20.3 29 19.8 0.8
25.0 9.9 24.6 41 24.3 1.9
30.6 14.1 299 71 29.6 46
343 17.7 34.0 12.5 33.7 9.2
40.5 20.6 39.6 172 394 123

Table 3. Changes of fatty acid composition in corn germ oil(CGO) and fully hydrogenated soybean oil(FHSO)

blends before and after interesterification

Blends Fatty acid composition(%)
18:0 18:1 18:2 18:3
CGO : FHSO  Before After Before After Before After Before After Before After
85 15 11.1 11.2 13.8 13.9 234 22.5 49.7 49.6 2.0 2.1
80 20 11.0 11.1 19.2 194 21.7 219 46.3 46.2 1.8 14
75 25 11.0 11.0 239 23.6 204 20.5 429 43.1 1.8 18
70 30 10.9 11.0 29.3 28.6 18.7 19.8 39.2 38.9 1.9 1.7
65 35 10.9 10.9 324 32.6 17.3 18.2 37.8 376 1.6 1.7
60 40 10.8 11.0 335 33.3 16.5 16.7 379 37.6 1.3 14
CGO¢} FHSOE &35l 73} o] 5L of ~H 2 w33

Fig. 2. Photomicrographics in 75 : 25 blend of corn
germ oil and fully hydrogenated soybean oil before(up-
per) and after(below) interesterification
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Table 4. Changes of triglyceride composition in corn germ o0il(CGQO) and fully hydrogenated soybean oil(FHSO)
blends before and after interesterification

Blends

Triglyceride composition(%)
PN® 42 PN 44 PN 46 PN 48 PN 50 PN 52
CGO : FHSO Before After Before After Before After Before After Before After Beforea After Before After

85 15 196 93 344 209 222 299 90 243 2.3 131 4.5 19 80 06
80 20 10.4 7.1 322 194 212 279 82 243 21 161 6.9 35 109 17
75 25 17.2 4.3 302 177 197 266 75 253 23 181 8.5 51 146 29
70 30 15.5 2.7 27.3 131 180 249 76 257 22 229 9.2 69 202 38
65 35 14.1 2.3 242 120 169 232 68 257 23 243 121 79 234 44
60 40 13.6 16 227 99 148 209 65 265 24 264 130 85 270 62

PN =Partition Number
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