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Abstract

This study was conducted to investigate the effect of various combinations of sugars, amino acids, and fatty acids (oleic/
linoleic aicds) on volatile compounds of low-fat sausages (LFSs) to have similar characteristics to those with regular-fat
counterparts (RFC). The addition of glucose or fructose alone in LFC increased the concentrations of myristicine, pentade-
canal and octadecanal, as compared to RFC. In addition, LFSs containing lysine alone had higher concentration of myristi-
cine, as compared to those with RFC. Without the addition of both oleic and linoleic acids, LFS containing glucose in
combination with various amino acids, such as aanine, aspartic acid, cysteine, and lysine, had higher concentration of
myristicine, as compared to RFC. Furthermore, myristicine content (ppm) of LFSswas different from those of RFC, regard-
less of the concentration of lysine in combined with glucose or fructose. LFSs containing oleic and linoleic acids with the
combination of glucose/glycine or glucose/alanine had the most similar volatile compounds to those of RFC. These results
indicated that volatile compoundsisolated from smoked L FSs containing sodium caseinate as afat replacer and the multiple
combinations of sugar, amino acids, and fatty acids had the most similar volatile compounds to those of RFC.
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317] &S JHti(Mottram and Madruga, 1994).

RUA2ELS 722 sto] ohst B3 opw|iito] 9
& Maillard ¥H-8-3 A= DAsh= 3y 3lHES
Hl w3 A7 Bol] M3PE 0 o™ (Farmer and Mottram,
1990; Farmer and Mottram, 1992; Yoo and Ho, 1998; Yoo
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Table 1. Experimental designsin this study

ing heterocyclic compoundsE A43317] 9184 B3l
glucose®} fructoseE 7151 AL adehydes, amines 18] Al
hydrogen sulfids A/dsl7] #lsix 42 b& 54s 7}
A= aaning(nonpolar, aliphatic R group), cysteine(polar,
uncharged R group), glycine(nonpolar, aliphatic R group),
lysing(positively charged R group) Z1E]3l aspartic acid
(negetively charged R group)s3} 722 ojn|:=Ake- H7lst
Qo Rukako 2 octana, nonana 18]al 2-undecend?] A
<1 oleic acide} hexand, 2-nonend ~12]31 2,4-decadiend
o] AFAS linoleic acids F71sle] Maillard WHg-3} %]
elell oal P4 g ] siekEe] WsE oot
®7] SlaiM AAEA

ME %y

AR M=

AAE B 73FE 2A1A9] AlZEs Chin 5(2004)9] 1
Hell o8l AZ==HJTE 2 A7) AFAA= Table 17
2o XA AZRE 9 AS5H ¥S{ A7HEEY e
H]E= Table 29} 37 2t} A8 104 AR oil Folch

Exp. Treatments
Regular-fat control
Low-fat control (LFC)
1 LFC + Qil
LFC + Sodium caseinate (SCN)
LFC + SCN + Oil

Regular-fat control
Low-fat control (LFC)
LFC + Glucose (0.1 M)

LFC + Glucose (0.1 M) + Lysine (0.1 M)
2 LFC + Glucose (0.1 M) + Cysteine (0.1 M)
LFC + Glucose (0.1 M) + oleic/linoleic acid (0.1 M/0.1 M)
LFC + Glucose (0.1 M) + Lysine (0.1 M) + oleic/linoleic acid (0.1 M/0.1 M)
LFC + Glucose (0.1 M)+ Cysteine (0.1 M) + oleic/linoleic acid(0.1 M/0.1 M)

LFC + Qil (0.1 M)

Regular-fat control
Low-fat control (LFC)

LFC + Glucose (0.1 M) + Glysine (0.1 M)

LFC + Glucose (0.1 M) + Alanine (0.1 M)

LFC + Glucose (0.1 M) + Aspartic acid (0.1 M)

LFC + Glucose (0.1 M) + Glysine (0.1 M) + oleic/linoleic acid(0.1 M/0.1 M)

LFC + Glucose (0.1 M) + Alanine (0.1 M) + oleic/linoleic acid(0.1 M/0.1 M)

LFC + Glucose (0.1 M) + Aspartic acid (0.1 M) + oleic/linoleic acid(0.1 M/0.1 M)

Regular-fat control
Low-fat control (LFC)

LFC + Glucose (0.1 M) + Lysine (0.05 M)

LFC + Glucose (0.1 M) + Lysine (0.1 M)

LFC + Glucose (0.1 M) + Lysine (0.2 M)
LFC + Fructose (0.1 M) + Lysine (0.05 M)
LFC + Fructose (0.1 M) + Lysine (0.1 M)
LFC + Fructose (0.1 M) + Lysine (0.2 M)
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Table2. Formulation of low-fat and regular-fat sausages

Tret Content (%)
r -
Non-meat
ments
Meat Water ingredient ) Fat Total
RFC? 55 24 6 15 100
LFCY 60 34 6 0 100

DNon-meat ingredients : see Table 3.
ARFC : regular-fat control with 15% fat.
ILFC : low-fat control with 2~3% fat.

Table3. Non-meat ingredients added into comminuted

sausages
Non-mest ingredients Amount (%)

Salt 1.40
Cureblend 0.25
Sodium tripolyphosphate 0.30
Sodium erythorbate 0.05
Sugar 1.00
Non-fat dry milk 1.00
Malto-dextrin 1.00
Spices #5 1.00

Total 6.00
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A% 4343 2T FESh 5997 AolF HolA ¥t
ARt glucoseol] cysteinettS 371 A 7318 2T
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Glucose®} tfekst olm]=2H(glutamic acid, glutamine, lysine,
dening)e T Bl 5 7HA] Ee A 7RIS E9ete] v
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B B2 ko) pyrazineo] HEE 0™ 1 FollA] glucose

Table4. Quantitative analysis of major volatile compounds in low-fat and regularfat sausages treated with oil painting by GC

and GC/MS (Unit: ppm)
Treatments?
Compounds - -
RFC LFC Qil SCN SCN+Qil
1 Furfural 12.39 17.26 19.29 18.55 18.14
2 2-Furan methanol 2.92 4.62 5.60 5.82 5.86
3 2-Methyl phenol 1.85 2.38 271 2.66 2.62
4 4-Methyl phenol 2.43 3.17 3.72 3.59 3.59
5 2-Methoxy phenol 7.72 9.06 10.06 9.79 9.68
6 4-Methyl-1-[ 1-methylethyl]-3-cyclohexen-1-ol 4.64 4.00 411 4.06 4.09
7 2-Methoxy-4-methyl phenol 7.47 8.85 9.55 9.33 9.24
8 4-Ethyl-2-methoxy phenol 2.95 3.95 4.36 413 4,04
9 o-Terpinenyl acetate 5.74 6.07 6.31 7.18 7.07
10 Eugenol 7.57 8.70 8.66 8.90 8.95
11 Trans-caryophyllene 8.27 6.90 7.51 7.53 6.85
12 Myristicine 10.99° 15.41° 15.642 15.942 15.99%
13 Pentadecanal 6.40° 25.18 31.33 9.90° 8.74°
14 Ocatadecanal 0.87° 4,65 5.93° 1.72° 1.34°

DTreatment : RFC = regular-fat control; LFC = low-fat control; SCN = sodium caseinate

& Means with different superscripts within same row are different (p<0.05).
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Table5. Quantitative analysis of volatile compounds in low-fat and regular-fat sausages treated with the combination of sugar,

amino acids and fatty acids (1) (Unit: ppm)
Treatments?
Glu
Compounds
RFC LFC Lys Cys _
aone — — oil
no addition FAS no addition FAS
Chloroform 0.95¢ 1.30% 1.51« 1.31« 2.58° 2.01% 4632 4117 1.334
Furfural 14.56° 16.54° 17.28° 15.61° 17.59° 14.26° 38.56° 31.80° 19.18°
Trans-caryophyllene 4.38 3.43%€ 2.44%€ 5.70% 1.90% 7.03? 3.65™ 5.69%
Myrigticine 10.12¢ 1558%°  1525%  1208% 1597 11.34% 18.05° 14.284 1704
Pentadecanal 4.96° 20.20° 18.60° 5.20° 2.03° 25.36% 8.86° 31422
Octadecand 0.57 483 3.24¢ 0.74¢ 0.65¢ 6.33° 1.934 6.43°

DTreatments: RFC = regular-fat control; LFC = low-fat control; Glu = Glucose; FAS = oleic/linoleic acid; Lys = Lysing; Cys = Cysteine
#¢Means with different superscripts within same row are different (p<0.05).
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Table 6. Quantitative analysis of volatile compounds in low-fat and regular-fat sausages treated with the combination of sugar,

amino acids and fatty acids (2) (Unit: ppm)
Treatments®
Glu
Compounds
RFC LFC Gly Ala Asp
no addition FAS no addition FAS no addition FAS
Chloroform 1.54° 217 1.74 1.73> 1.83° 157 1.49° 1.49°
2-Methoxy phenol 20.45° 17.94% 15.38* 18.41% 16.27% 16.26% 13.40° 17.26®
2-Methoxy-4-methyl phenol ~ 18.28° 15.30% 13.53% 16.70% 14.26® 15.34%® 11.52° 14.66®
4-Ethyl-2-methoxy phenol 9.04° 7.912 7.02% 8.742 7.27® 8.26% 5.55P 7.02%
Myristicine 7.08° 11.03? 10.66%® 9.31%® 11572 7.94%® 11.118 9.56®
Pentadecanal 10.07% 16.63° 12.714 9.13% 18.09° 5.89° 36.41% 25.20°
Octadecanal 1.15° 2.84¢ 6.18° 1.65° 3.99° 1.07° 8.43° 4.83°

DTreatments: RFC = regular-fat control; LFC = low-fat control; Glu = Glucose; Gly = Glysine; Ala= Alanine; Asp = Aspartic acid; FAS

=oleic/linoleic acid

&€ Means with different superscripts within same row are different (p<0.05).
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Table7. Quantitative analysis of volatile compounds isolated from low-fat and regular-fat sausages containing glucose and

fructose in combined with various lysine content (0.05-0.2 M) (Unit: ppm)
Treatments?
Compounds Glu Fru
RFC LFC Lys

0.05 M 0.10 M 0.20 M 0.05 M 0.10 M 0.20 M
Chloroform 0.87° 1.41° 1.50° 2.68° 10.372 1.80° 2.36° 9.65°
Myristicine 8.43° 14.06° 14.70°7 14.712 13.86° 14.75° 14.13° 13.842
Pentadecanal 3.69™ 11.26° 6.25™ 3.76™ 2.79° 7.38% 3.45 1.42°
Octadecanal 0.25° 2.112 0.96° 0.58° 0.47° 1.17° 0.26° 0.42°

DTreatments; RFC = regular-fat control; LFC = low-fat control; Lys = lysine; Glu = glucose; Fru = fructose
&¢ Means with different superscripts within same row are different (p<0.05).
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