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Abstract

In order to examine the effect of “Streptococcus lactis” inoculation on the maturation of cured ham,
physicochemical changes in brine solution with and without inoculation were compared during period.
The pH value of the curing solution in the inoculated sample were slightly higher than those in
uninoculated one after 7 days of curing. The color development of cured meat was accelerated by the
inoculation of the isolates as showing a 80% of color development within 7 days of curing. Among
the 17 amino acids determined from the water protein, glutamic acid, valine and leucine were higher
in the inoculated meat than those in uninoculated meat at the 7 and 10 days of curing. The oleic acid
content was the highest among the 13 fatty acids detected from the all samples, and the content of
oleic acid and total unsaturated fatty acids in inoculated samples were slightly higher than thosé in

uninoculated samples.
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Table 1. Instrument and operating conditions
of the amino acid analysis

Instrument Yanaco LC-8A
275 & Column Yanaco AC-1011
(1) pHg ME Column temp. 54°C
Flow rate
pHE Daly599] FHikdl wlel fiie stg o= 4| 1. buffer 300 ul/min.
S BEBEE L, 4, 7, 10, 155 2 20 H  iEe 2. ninhydrin 150 ul/min.
R . e o A Col. pressure 62 kg/cmt
4 A 20 ¢ REEEREASL 1:59 LEZ BA Ditector range 570 nm, 440 nm
3l Waring blendorel] 5 7 BHd BEWS L1 Retention time 70 min. :
PR ] B %S pH meter(Toa. HM-6A) 2 Sampling time 25 sec.
szale o} Chart speed 5 c¢cm/min,
Heme Pigment Nitroso Pigment
Meat Meat
l aceton:HCl:idis.w. aceton:dis.w.
(90:2:8) (91:9)
Homogenize (2-3 min.) Homogenize (2-3 min.)
3ettling (1 hr) Settling (10 min.)
Filtration (#hatmen No., 1) Filtration (dhatman No. 1)
Filérate Remains(discard) Filtrate Remains(discard)
0D+ (640mm) OeDo(540nm)

Fig. 1. Flow chart for measurement of cured meat color.
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Table 2. Instrument and operating conditions
for gas-liguid chromotography

Instrument Hitachi model 063
Detector Flame ionization detector
Column 3mmX1m, Glass column

with DEGS (20%) on
chromosorb W (60-70mesh)

Column temp. 180°C
Injection temp. 250°C
Detection temp. 250°C

Carrier gas and
flow-rate
Chart speed

N, (40ml/min)
10 mm/min

(LT GLO =R Zgtstql =l GLCe] #EfT#p-& Table
2 ¢} et

BR A ER
1. @R o2 pHel £t

BEgige] w8 BHEW 49 pH#(Lx Fig. 2
o} zro| HEAESE BET Ao 1 HA s &
TR % AAs @mske Bl gy HEREEHA
= 7 B AAe] ETE = #Biste HAas 2
g}k, o] & Collins!® Bl Gillilande} SpeckD9] ik
S} o] HEEAE] RS £ o Eolzin B
=

pH

7o

G.T

5.0p

q=

PN PR

0 1 4 7 10 13 20
Curing periods (days)

Fig. 2. Changes in pH value in brine solution
during the curing periods.
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Fig. 3. Changes of meat color during the cur-
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Table 3. Amino acid composition of water soluble proteins in cured-meat without inoculation

of isolates (unit: %)
Curing periods(dayé)
Amino acid :
0. 1 4 7 10 15 20
Aspartic acid 7.62 6.64 6.58 8.04 6.58 6. 47 6.07
Threonine 4.64 4.74 4.54 6.26 4.32 4.43 4.55
Serine 5.96 4.27 5.45 4.70 4.12 4.77 4.44
Glutamic acid 15. 56 12.57 12.71 12.53 13.79 13.45. 13.05
Proline 5.62 5.46 3.80 5.64 4.53 3.66 .485
Glycine 9.80 9.37 9.19 10. 36 11.32 11.83 11.53
Alanine 8.28 9.37 9.99 8.25 8. 44 8.17 8.39
Cystine 0.99 0.47 0.68 0.84 0.82 1.02 0.61
Valine 5.31 7.71 7.72 5.95 6.07 6.55 6.98
Methionine 2.31 1.19 1.36 1.25 1.23 1.19 1.11
Isoleucine 3.55 5.69 5.90 4.38 4.12 4.68 5.36
Leucine 8.02 8.07 8.06 7.72 8.24 8.69 8.19
Tyrosine 2.03 2.14 2.50 2.09 2.37 2.55 2.33
Phenylalanine 2.01 3.44 3.41 2.92 3.09 3.23 2.93
Lysine 8.60 8.78 8.40 8.14 9.05 8.00 8.90
Histidine 5.40 5.58 5.45 6.26 - 6.89 6.72 6.07
Argininé 4.30 4.51 4.43 4.19 4.53 4.60 4.65

o}, Bowers': BEpge] longissmus dorsifiig L 8
H &<k Btzlel 1 HM BURTA Hr}l serine,
glutamic acid, proline, glycine, valine, isoleucine
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Table 4. Amino acid composition of water soluble proteins in meat cured in brine solution

with inoculation of isolates (unit: %)
Curing periods (days)
Amino acid
0 1 4 7 10 15 20
Aspartic acid 7.62 7.24 7.20 7.50 7.85 7.02 7.35
Threonine 4.64 4.75 4.89 5.14 5.30 4.61 4.94
Serine 5.96 4.30 5.36 5.48 5.89 4.61 4.25
Glutamic acid 15.56 12.22 12.56 13.87 14.52 12.28 11.25
Proline 5. 62 5.54 5.26 7.36 5.20 5.37 6.08
Glycine 9. 80 9.16 8.86 10.10 - 10.30 10. 96 12.28
Alanine 8.28 8.94 9.05 8.22 9.13 10. 09 11.14
Cystine 0.99 0. 68 0.74 1.03 0.98 0.44 0.34
Valine 5.31 7.69 6. 46 6.16 6.67 5.26 7.35
Methionine 2.31 1.47 1.11 1.03 1.18 1.10 0.69
Isoleucine 3.55 5.54 - 9.89 4.45 5.10 3.15 5.74
Leucine 8.02 8.14 8.03 8.51 8.89 8.11 6.92
Tyrosine 2.03 7.38 2.22 2.05 2.06 2.30 2.64
Phenylalanine 2.01 3.39 3.14 2.74 2.65 2.74 3.21
Lysine 8.60 8.60 9.23 8.05 6. 97 8.66 9.87
Histidine 5.40 5.43 6.28 6.51 6.48 8.11 6. 89
Arginine 4.30 4.52 471 3.77 3.83 4.28 5.05
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Fig. 4. Changes in the content of glutamic
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Fig. 5. Changes in the content of unsaturated
fatty acid during the curing periods.
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Table 5. Fatty acid composition of cured meat without inoculation of isolates (unit: %)
Curing periods (days)
Fatty acid
0 1 4 7 10 15 20

Ciz:o 0.23 0.15 0.18 0.20 0.20 0.17 0.20
Ciezo 1.08 1.45 1.49 1.69 1. 80 1.84 1.93
Cuas 1.74 2.26 2.24 2.25 2. 00 2.21 2.26
Cie:° 19. 69 21.84 21.59 22.73 22.30 22.74 23.65
Cie:t 3.83 3.69 3.34 3.28 3.30 3.45 2.09
Unknown trace trace trace trace trace trace trace
Unknown 0.74 0. 30 0.35 0.21 0.25 0.30 0.32
Cis:o 12.08 13.76 16. 31 17.58 17.76 17. 86 19. 62
Cis:1 40. 48 36.19 33.83 33.44 33. 85 32.42 31. 47
Cis:z 17. 45 19.70 19.12 18.90 18.12 18.19 18. 30
Cis:s 0.44 0.62 0.58 0.56 0.43 0.95 0.31
Cao20 0.23 0.26 0.26 0. 67 0. 66 0.17 0.18
Czz:o 2.01 0.78 0. 80 0.99 0. 83 0.85 0.85
Unsaturated 63. 94 62. 46 59.11 59.43 57.70 56. 67 54.43
Saturated 36. 06 37.54 40. 89 40.57 42.30 43.33 45. 57

Table 6. Fatty acid composition of meat cured in brine solution inoculated with the isolates

(unit: 9%%)

Curing periods (days)

Fatty acid 0 1 4 7 10 15 20

Ciz:o 0.23 C. 41 0.55 0.44 0. 44 0. 41 0. 46
Cieo 1.08 1.01 0.92 1.01 1.01 0.97 1.12
Ciann 1.74 2.22 2.22 2.23 2.69 2.08 1.71
Ciszo 19. 69 19. 69 19.62 20. 53 21.86 22.21 22. 90
Cis:1 3.83 4.93 - 4.52 3.16 2.61 2. 48 2.22
Unknown tarce trace trace trace trace {race trace
Unknown 0.74 0. 42 0.52 0.35 0.29 0.29 0.19
Cis:o 12.08 9.78 10.17 10.17 11. 30 13.22 13.52
Cis1 40. 48 40. 46 39.89 39. 61 39. 61 39. 41 37.01
Cis:a 17.45 18. 40 18.41 18. 87 16. 68 16. 00 15.74
Cis:a 0.44 0. 44 4,43 0.42 0. 39 0. 41 0. 43
Czo:0 0.23 0.21 0.16 0.21 0.22 0.41 0. 46
Caz:o 2.01 2.40 2.20 2. 86 2.90 2.11 2.14
Unsaturated 63. 94 66. 45 65. 47 64. 43 61. 98 60. 38 59.11
Saturated 36. 06 33.55 34.53 35.57 38.02 89. 62 40. 89
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Fig. 6. Changes in the content of oleic acid
during the curing periods.
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