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Flavor Characteristic of Functional Modified-butterfat Synthesized
by Lipase-catalyzed Interesterification

Jung-Ah Shin' - Ki-Teak Lee"

ABSTRACT

Two functional modified-butterfats (MF668 and MF866) were synthesized with two blends
(6:6:8 and 8:6:6, w/w%) of anhydrous butterfat (ABF), palm stearin (PS) and flaxseed oil
(FSO, omega-3) via lipase-catalyzed interesterification reaction. Their flavor characteristic was
investigated using electronic nose and SPME-GC/MS analysis. Each flavor pattern of ABF, FSO,
MEF668 and MF866 was significantly discriminated with first principal component score of 95.16%
in PCA plot. In functional modified-butterfats analyzed with SPME-GC/MS, various volatile

compounds such as aldehydes, ketones, acids, and alkanes were detected.

Key words : Functional modified-butterfat, Lipase-catalyzed interesterification, Flavor characteristic,
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Figure 1. Two and three dimensional plots of principal component analysis of substrates (ABF,
PS and FSO) and functional modified-butterfats (MFs).

Functional MFs (MF866 and MF668) were synthesized with two blends (8:6:6 and 6:6:8, w/w%)
of anhydrous butterfat (ABF), palm stearin (PS) and flaxseed oil (FSO).

Table 1. Responses (AR/Rg) of sensors by electronic nose on substrates (ABF, FSO and PS)
and functional modified-butterfats (MFs)

ABF FSO PS MI866 ME668
SY/LG 0.00218+0.00305b 0.00586+0,00099a  0.00426+0.00179ab  0.00318+0.00071b 0.00420+0.00029ab
SY/G -0.00379+0.00116ab  -0.00506+0.00112b  -0.00465£0,00083b  -0.00170+0,00363a -0.00382+0,00334ab
SY/AA 0.00000£0.00324a  -0.00348+0.00091b  -0.00394+0.00100b  -0.00085+0.00330ab  0.00171+0.00406a
SY/Gh -0.00165+0.00230ab ~ -0.00345+0.00064b  -0.00232£0.00252b  -0.00169+0.00221ab  0.00061%0.00281a
SY/gCTl  -0.00253+0.00347a  -0.00341+0.000292  -0.00131+0.00463a  -0.00236+0.00333a -0.002600.00306a
SY/gCT  -0.00085£0.00433a  -0.00377+0.00073a  0.00011£0.00406a  -0.00130+0.00323a -0.00165+0.00348a
T30/1 0.07634+0,00073a 0.0481410,00102d  0.051930.00073c 0.03392+0.00107e 0.05461+0.00089b
P10/1 0.04940+0.00083a 0.02043+0,00048c ~ 0.03362+0.00071b 0.01239+0.00102e 0.01950+0.00069d
P10/2 0.05030+£0.00048a 0.02159£0,0008c ~ 0.03028+0.00036b 0.01174+0,00048 0.01859+0.00079d
P40/1 0.04248+0,00099% 0.01569+0,00038c ~ 0.027860.00071b 0.00872+0.00038¢ 0.01429+0,00038d
T70/2 0.07895+0.00107a 0.05073+0,00056c ~ 0.05094+0.00069b 0.03474+0.00106d 0.05760+0.00077b
PA2 0.16909+0.00161a 0.10438£0.00121d  0.12511£0.00118b 0.06810£0.00207e 0.10708+0.00146c

Functional MFs (MF866 and MF668) were synthesized with two blends (8:6:6 and 6:6:8, w/w%) of
anhydrous butterfat (ABF), palm stearin (PS) and flaxseed oil (FSO).
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Figure 2. Total ion chromatogram of volatile compounds from substrates (ABF and FSO) and
functional modified-butterfats (MF668 and MF866)

Table 2. Volatile compounds of ABF, FSO, MF668 and MF866 identified by SPME-GC/MS analysis

ABF FSO MF668 and MF866
Pf]i%{ Volatile compounds Pl\es{ Volatile compounds PNeik Volatile compounds
1 Guanidine 1 4-Methyl-3-hexanol 1 Propanal
2 2.2.3-Trimethyl-butane 2 3-Methyl pentane 2 3,4-Dimethyl hexane
3 Trichloromethane 3 Benzene 3 3-Methyl butanal
4 2-Pentanone 4 2-Ethyl furan 4 Butanoic acid pentyl ester
5 3-Methyl butanal 5 Dimethyl disulfide 5 1,3,5,7-Cyclooctatetraene
6 2-Heptanone 6 (Z) 2-Hexen-1-ol 6 Pentanoic acid
7 (E.E) 24-Heptadienal

8 (E.E) 3,5-Octadien-2-one

Functional modified-butterfats (MF668 and MEF866) were synthesized with two blends (6:6:8 and 8:6:6,
w/wW%) of anhydrous butterfat (ABF), palm stearin (PS) and flaxseed oil (FSO).
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