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The presence of psychrotrophic bacteria downgrades the quality of dairy products. This study eval-
uated the effect of lipolytic psychrotrophic bacteria on the chemical properties of Gouda cheese made
from raw milk experimentally inoculated with a psychrotrophic bacterium (Acinetobacter genomospecies
10). Raw milk experimentally inoculated with Acinetobacter genomospecies 10 and refrigerated at 4 °C
for 3 or 6 days produced a 6-week ripened Gouda cheese with a significant decrease in total solids
(p<0.05) or an increased fat content (p<0.05), respectively. Raw milk inoculated with Acinetobacter ge-
nomospecies 10 and refrigerated for 3 days had higher (p<0.05) SCFFA (1.35 times), MCFFA (1.42
times), and LCFFA (1.44 times) than the control 6-week ripened Gouda cheese. The cheese manufac-
tured from the inoculated and refrigerated raw milk had higher (p<0.05) total free fatty acids (1.68
times) compared with the control. Raw milk inoculated with Acinefobacter genomospecies 10 and re-
frigerated for 6 days had increased SCFFA (1.45 times), MCFFA (1.28 times), and LCFFA (1.38 times)
compared with the control 6-weeks ripened Gouda cheese. The 6-week ripened Gouda cheese manu-
factured from this inoculated milk had higher (p<0.05) total free fatty acids (1.34 times) compared with
the control. The results indicated that the production of excessive free fatty acids in dairy products
by psychrotrophic bacteria can be critical in predisposing dairy products to off-flavors and in turn de-

grading their quality.
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Table 1. Compositional concentrations of Gouda cheese made
with 3 days-refrigerated raw milk after inoculation

Composition (%) 0 day 6 weeks
Control Total solid 55.06"+0.07 54.47°+0.09
Fat 2651°:082  28.14°:0.72
Sample Total solid 55.24°+0.16 54.05+0.17
P Fat 26.19°£0.71 27.59°+0.95

**Means with different superscripts within same rows are sig-
nificantly different, p<0.05.

Values were expressed as mean *+ standard deviation (S.D.)

(n=3).

Table 2. Compositional concentrations of Gouda cheese made
with 6 days-refrigerated raw milk after inoculation

Composition (%) 0 day 6 weeks
Contral Total solid 55.06°+033  53.41°+0.18
Fat 261174037  27.32°+0.22
Samole Total solid 554271023  54.06°+0.35
P Fat 2616°:094  27.53°:0.26

**Means with different superscripts within same rows are sig-
nificantly different, p<0.05.

Values were expressed as mean *+ standard deviation (S.D.)

(n=3).

Table 3. Concentrations of free fatty acid in Gouda cheese made
with 3 days-refrigerated raw milk after inoculation

Fatty acid 0 day 2 weeks 6 weeks
(mg/kg)
C4:0 38.1°+0.6  423%:22 47119
C6:0 354403  361%29  37.1%+13
C8:0 395°+0.6  39.6%423  40.0°+1.8
C10:0 61.8402 642432 644420
C12:0 61.1°+1.7  69.4°+43  72.0°+05
C14:0 83.2°+1.6  108.6°+6.0  121.7+1.1
Contro] €160 451.7°+8.5 520.0Z¢29.9 536.7Zt6.8
C180  373.9°+36  411.7°+180 421.4°+142
C18:1 2771°41.6  3255°+19.0 337.8°+3.6
C182 63.6408 674741  68.2'+13
SCFFA  1129°+15 118.0"+7.3 1243449
MCFFA  122.9°+19  133.6°+74  136.4°+25
LCFFA  12495°+129 1433.2°+73.6 1485.7°+20.0
Total FFA 14854°+14.9 1684.8°+88.2 1746.4"+24.0
C4:0 394411 51.2°%416  621°+28
C6:0 38.2%+04  449°+08 51221
C8:0 4.7°+06  50.6°+09 555716
C10:0 77.0°432  844°+14 923451
C12:0 773'+18  867°30  101.5°+83
Cl40 1213439  163.7°+42 2044194
Sample Cl6:0  581.6°+22.6 680.3bbt16.5 771.2:%4.2
C180  461.1°+261 4875°+163 5204°+31.6
C181  393.9°+27.0 448.4°+19.5 550.0°+483
C18:2 756434 823432  91.2°+49
SCFFA  1223'+11  146.6°t26  168.8+6.4
MCFFA  1543+48  171.1°+44  193.8°+133
LCFFA  16334°+82.6 1862.2°+59.0 2137.2°+165.3

Total FFA 1910.1°+86.3 2179.9°+65.5 2499.8°+184.8

**Means with different superscripts within same rows are sig-
nificantly different, p<0.05.

Values were expressed as meantstandard deviation (S.D.) (n=3).

SCFFA = Short-chain FFA (sum of C4:0 to C8:0); MCFFA = me-

dium-chain FFA (sum of C10:0 to C12:0); LCFFA = long-chain

FFA (sum of C14:0 to C18:2); Total FFA (sum of C4:0 to C18:2)
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mg/kg O 2 1444} F7FskoiTh A48 AE weAA F 7F
B STl 2 AW palmitate (C16: 0) stearate (C18:0)
2 oleate (CI&)STH WA= AT 3¢ & AH
& AFE A2 Gouda cheesed A A4 653 APH F
$2 AR 24998 mg/kg O 2 A T 2T 14854 mg/kg
I Hlwste] oF 168W) =& FFS VERHAT
Acinetobacter genomospecies 10& A E38te] WA B 6
2o Y2 AZ3 Gouda cheese? %7] & Fd A%
(C4:0~C18:2)9] #FFE 1,572.0 mg/kgelloH, 25 &4

ol |=J12

—{o{' rL e



Table 4. Concentrations of free fatty acid in Gouda cheese made
with 6 days-refrigerated raw milk after inoculation

Fatty acid 0 day 2 weeks 6 weeks
(mg/kg)
C4:0 375430  423°+29 493°+13
C6:0 35818  36.2°+2.4 38.6°1.0
C8:0 39.9°+21  39.6+1.6 42.0°+1.6
C10:0 604725  60.7°+4.0 64.5%2.0
C12:0 57320  59.8°+1.9 70.6°%6.0
C14:0 760409  929°+75  107.1425
Contro] €160 402.0°+8.1 443.4?12.0 496.0°427.4
C18:0 30254239 326.2°+115  367.49.7
C18:1 250.0°+17.4 293.2°+3.0  315.0°+11.6
C18:2 61.7°+08  61.5°+15 68.6°+0.8
SCFFA  1132°+67 1181°t67  129.9°+32
MCFFA  117.6'+43 1205456  135.1°+7.7
LCFFA  1092.21°+44.1 1217.3°+435 1354.1°+45.1
Total FFA 1323.0°+44.1 1455.9°+435 1619.1°+45.1
C4:0 384420  50.8°0.7 61.6°+4.5
C6:0 376420  463°+1.0 535433
C8:0 411°+11  50.9°+0.6 54.9°+4.9
C10:0 65.8°+1.0  76.3"+25 81.7°+3.1
C12:0 6427417  75.3"+0.6 86.145.4
C14:0 946467  134.1°427  1695+11.0
C16:0 480.6'+6.7  566.2°+103  658.3°+18.0
C18:0 358.1%5.1  404.0°+6.8  451.1°426.6
Sample ~ C18:1 3233°+139 380.1°t24.2  471.5°t16.8
C18:2 6847459  751°+6.5 82.3°45.7
SCFFA  117.1°+48 147.9°+0.6  170.0°+12.2
MCFFA  130.0°+27 1515°+18  167.7°482
LCFFA  1324.9°+17.1 1559.6°+43.0 1832.7°+59.3

Total FFA 1572.0°+10.7 1859.1°+433 2170.5°+70.6

**Means with different superscripts within same rows are sig-
nificantly different, p<0.05.

Values were expressed as mean *+ standard deviation (S.D.)

(n=3).

SCFFA = Short-chain FFA (sum of C4:0 to C8:0); MCFFA = me-

dium-chain FFA (sum of C10:0 to C12:0); LCFFA = long-chain

FFA (sum of C14:0 to C18:2); Total FFA (sum of C4:0 to C18:2)
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Lf AN 271 F Fe AL L 1,323.0 mg/kg
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cheese?] A2 A% F FEA LAt ke g9 Hlwst
of o 128 &2 FFE Ul e, 675l Tl AR
& 21705 mg/kgS & thE 79 1,619.1 mg/kget HlAEHHA
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