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Quality Evaluation and Volatile Compounds of Pork Steaks

on Adding Garlic, Ginger and Onion Juices

Dae-Joong Lee

Department of Food Industrial Engineering
Graduate School of Industry

Pukyong Natinal University

Abstract

Garlic, ginger and onion which are commonly used for cooked
meats were tried to pork steaks for removing bad smell and the pork
steaks were evaluated by measuring sensory qualities and identifying
their volatile compounds.

The added amounts of garlic, ginger or onion juices were 0% to
10% by dividing to 6 groups. In the results of sensory evaluation for
garlic juice-added pork steaks, the optimum amount of the addition of
garlic juice was 4%, even though the steaks of over 8% showed the
high significant difference. The reason was that overall acceptability

and less nasty smell were good for over 4%, because there were no



significant differences from 4% to 10%.

In the case of ginger-added pork steaks, 2% had a high nasty
smell, but 4% had much less. The steaks of over 4% showed no
significant ditferences for nasty smell. For ginger aroma, the steaks of
below 4% were weak and the steaks of over 6% were strong. The
steak of 6% was best for overall acceptability and the steaks of over
8% showed no significant differences.

In the case of onion-added pork steaks, 4% showed the significant
difference from the steaks of below 4% and 8% had the best effect
for removing nasty smell. For onion flavor, there were no significant
differences for 0% to 6%. The steaks of over 8% showed the
significant  differences. The steak of 4% was best for overall
acceptability and the steaks of over 4% showed no significant
differences.

The headspace volatile compounds of each pork steaks which were
prepared by adding 4% garlic, ginger and onion juices, were isolated,
separated and identified by the combination of automatic thermal
desorber, gas chromatography and mass selective detector. The volatile
compounds identified from garlic juice-added pork steaks were diallyl
disulfide, allyl methyl sulfide and allyl trisulfide. The volatile

compounds identified from ginger juice-added pork steaks were



camphene, p-phellandrene, acetic acid and dimethyl sulfide. In the
case of onion juice-added pork steaks, dimethyl disulfide was thought
to be an indicator for masking theory as the main volatile compound
of onion.

These results are expected to provide scientific and systematic
background knowledge for removing warmed flavor of pork steaks
and to use basic data for removing other bad flavor including fishy
smell. Further studies on the optimum mixing ratio of three
ingredients of garlic, ginger and onion and on the masking effects of
the volatile compounds of each ingredients are needed to know the

detaill mechanism.
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Table 1. Evaluation sheet for pork stakes on adding garlic, ginger and

onion

[ e ———

Name : , Date : 2004, 10. 20

Indicate the number for evaluating flavor qualities of each
section on each sample. The intensity of each section are shown

in the below of the table.

Samples | J :
154 | 692 379
‘Characters . ‘

Nasty smell

Garlic, ginger or

onion aroma

' Overall acceptability
\
i

Nasty smell : 3 (strong), 2 (average), 1 (weak).
Aroma strength : 3 (strong), 2 (average), | (weak).

Overall acceptability: 3 (like), 2 (average). 1 (dislike)

Comment :

_11_
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Table 2. Sensory evaluation of garlic juice-added pork steaks

Quality i Overall
- Nasty smell Garlic flavor »
Treatment e acceptability
0% 2.6™ 1.2° 1.8
2% 1.6% 2.0 1.9°
4% 1.8 1.9° 2.3"
6% 1.6™ 2.6 2.6°
8% 1.2 2.9¢ 2.6
10% 1.0° 2.94 2.6°

" The percent is the added amount of garlic juice for removing the

nasty smell of pork steaks.
? Means with the same alphabets are not significantly different by

Duncan's multiple range test (p<0.05).
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Table 3. Sensory evaluation of ginger juice-added pork steaks

Quality ) Overall
i Nasty smell Ginger flavor o
Treatment acceptability
0% 2.4 0.0" 2.20%
2% 2.6" 1.2° 1.5"
4% 1.2 1.3 1.7
6% 1.4° 2.0 2.1%
8% 1.6" 2.3 2.1%
10% 1.4 2.7¢ 2.4°

" The percent is the added amount of ginger juice for removing the

nasty smell of pork steaks.

? Means with the same alphabets are not significantly different by

Duncan's multiple range test (p<0.05).
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Table 4. Sensory evaluation of onion juice-added pork steaks

Quality _ Overall
N Nasty smell Onion flavor .
Treatment ' ) acceptability
0% 2.7% 1.5° 1.3
2% 2.4 1.6" 1.9°
4% 1.9 1.8" 2.6™
6% 2.1 1.9° 2.6™
8% 1.4° 2.7 2.6
10% 1.5° 254 2.2°

" The percent is the added amount of onion juice for removing the
nasty smell of pork steaks.

? Means with the same alphabets are not significantly different by

Duncan's multiple range test (p<0.05).
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(A)

Abundance

(B)

Abundance

Refention ﬁmé (mAi‘n) -
Fig. 1. Total ion chromatograms of volatile compounds of pork steaks

on the addition of 0% (A) and 4% garlic juice (B).
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Table 5. The headspace volatile compounds identified from pork

steaks made by the addition of garlic juice

Compounds Retenti(?n time Peak area (XIO(’)

(min) Control Garlic

Acetaldehyde 347 49.4 15.8
Ethanol 4.10 32.6 170.2
Carbon disulfide 5.67 3.7 17.2
2-Propen-1-thiol 5.80 7.8 29.0
Acetic acid 7.68 = 3.0
1-Propanethiol 8.01 - 42.8
Allyl methyl sulfide 13.10 - 49.7
Dimethyl disulfide 15.40 27.2 162.7
Hexanal 17.68 28.4 42.8
1-Propene 20.21 - 237.8
Butanoic acid 20.72 - 3.8
1,2-Dimethyl benzene 21.50 - 1.7
Methyl allylthioacetate 21.95 - 0.4
Methyl propyl disulfide 22.76 - 0.9
Benzaldchyde 23.49 1.9 3.6
Dimethyl trisulfide 2426 1.2 22
2,2-Dimethyl decane 26.12 245 43.4
Diallyl disulfide 29.93 - 524.4
Allyl methyl sulfide 33.07 - 6.3
Allyl trisulfide 38.66 - 28.3

" means not detect
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(A)

Abundance

(B)

Abundance

" Retention time (min) ~
Fig. 2. Total ion chromatograms of volatile compounds of pork steaks

on the addition of 0% (A) and 4% ginger juice (B).
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Table 6. The headspace volatile compounds identified from pork

steaks made by the addition of ginger juice

Compounds Retenti(.)n time Peak area(xmb)
(min) Control  Ginger
Acetaldehyde 3.47 49.4 41.6
Ethanol 4.10 32.6 98.6
Dimethyl sulfide 5.21 N 1.2
Carbon disulfide 5.68 3.7 2.8
2,3-Butadione 6.88 - 9.9
Acetic acid 8.00 - 1.1
Furan 8.31 - 0.2
Pentanal 12.88 20.6 2.0
Dimethyl disulfide 15.49 27.2 17.8
Hexanal 17.78 28.4 9.1
p-Xylene 20.50 - 1.9
alpha-Pinene 23.63 - 35.6
Camphene 24.24 - 442
2,2-Dimethyl decane 26.30 245 41.0
beta-Phellandrene 27.84 - 54.0

.
' means not detect

- 24 -
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(A)

Abundance

(B)

Abundance

Rreten'téon)t‘imre (min)
Fig. 3. Total ion chromatograms of volatile compounds of pork steaks

on the addition of 0% (A) and 4% ginger juice (B).
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Table 7. The headspace volatile compounds

steaks made by the addition of onion juice

identified from pork

Retention time

Peak area(x 106)

Compounds ,

(min) Control Onion
Acetaldehyde 3.47 49.4 58.6
Ethanol 4.10 32.6 333.1
2-Methyl-2-pentenal 5.01 N 146.6
Dimethyl sulfide 5.22 - 3.9
Carbon disulfide 5.69 3.7 6.2
2,3-Butadione 6.87 4.8 17.0
n-Propyl mercaptan 8.12 - 4.0
Pentanal 12.88 20.6 40.3
Dimethyl disulfide 15.49 27.2 21.4
Hexanal 17.78 28.4 140.2
2-Pentenal 19.01 - 2.4
Methyl propyl disulfide 22.90 - 5.4
Alpha pinene 23.63 - 3.8
Camphene 24.23 - 3.8
Dimethyl trisulfide 24.41 - 2.8
2,2-Dimethyl benzene 20.29 - 359
Dipropyl disulfide 31.93 - 7.7
Benzoic acid 3343 9.3 2.8

1
' means not detect
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2,2-dimethyl benzene & 2| ¥} ¢4+ 2l peak area®] zfol7} 7} 1A
LERSE S| controloll A= AEE A 9> dimethyl sulfide, methyl
propyl sulfide, dimethyl trisulfide % dipropyl disulfide 5% & 3}t
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disulfide &2 3p§Ha> ofahe] A VAR o Azilo]x]
M, 53] dipropyl disulfides= 9Fupe] 7}elof o]&lo] A7l 3wkA] &

7150 @ AbE ¥ (Park er al., 2001; Arnault et al., 2000). L™
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g e E K

gis

olm A7FS HUbekel S wl e @ -pinene X camphene©] <F

HE APl AR LhEbsbe.
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