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Changes of the Microbial Population and Determination of
Pepsin and In vitro Digestibilities of Pasteurized and

Cured Food Wastes
Y. H. Baik, K. S. Ji and W. S. Kwak
Animal Science, School of Life Resource and Environmental Science, College of Natural

Sciences, Konkuk University, Danwol-dong 322, Chung-Ju, Chung-Buk, Korea 380-701

Summary

This study was conducted to evaluate changes of microbial population, pepsin digestibility of
protein and in vitro digestibility of nutrients of food waste mixture pasteurized and cured using a
rotary drum system. A pasteurization process (30 min at 80T) tended to decrease microbial
populations and eliminated (P<0.05) molds in food waste mixture. The subsequent curing process
increased (P<0.05) lactic acid bacteria counts which were reduced by the heated pasteurization
process. The heated pasteurization process decreased (P<0.05) pepsin digestibility of protein in
food waste mixture. /n vitro digestibilities of dry matter and organic matter were high in the
order of bakery by-product, wheat bran, food waste (=barley bran). These results indicate that
food waste mixture pasteurized and cured using a semi-dehydration rotary drum system may be
an effective animal feed resource.

(Key words : Food waste, By-product, Microbial population, Feed)
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Table 1. Composition of various media and culture conditions for isolation of micro-
organisms

Microorganism Medium g/L, ingredient Culture condition

Molds PDA 10, dextrose Al 48hr
5, peptone

1, KH,PO4

0.5, MgSO, - 7TH.0
0.035, rose bengal
20, agar

Bacillus spp. NA 3, beef extract 37C, 48hr
5, peptone
15, agar

Lactic acid MRS 10, peptone 37C, 48hr
bacteria 10, beef extract
5, yeast extract
20, dextrose

1

2, ammonium citrate

polysorbate

5, sodium acetate

0.1, magnesium sulfate
0.05, manganese sulfate
2, dipotassium phosphate
15, agar

Total bacteria TPC S, pancreatic digest of casein 37C, 48hr
2.5, yeast extract
1, dextrose

15, agar

Yeast YM 3, yeast extract 37C, 48hr
3, malt extract

5, peptone,10 dextrose

20, agar

gasZ ZIAA F719 FYL wAs, 39 solution} rumen fluide 4:1¢] B2 343}
T4 water bath(F=Z=2 &7 71 A& %, §2)d] o McDougall-rumen fluid solutionS | Z 3}
A £5E #AAZHT. McDougall’s buffer T}
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Table 2. Composition of McDougall's buffer

ftem Quantity
NaHCO; (g/L) 9.8
KCI (g/L) 0.57
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Table 3. Change in microbial population(Log CFU/mI) according to the processing
phases’ 2

) ; Pasteurized Cured .
Microorganism Raw FW FWM FWM SE
Yeast 6.7 5.8 59 0.4
Bacillus spp. 6.9 6.6 6.7 0.3
Lactic acid bacteria 5.3% 48 ° 5.8 0.3
Mold 4.2° i 0’ 0.1

Y Means of 3 observations.
? FW=food waste, > FWM=food waste mixture.

*» Means with different superscripts in the same row are significantly different (P<0.05).
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Table 4. Pepsin digestibilities (DM basis) of crude protein of feed ingredients and

processed food waste mixtures

1. 2)

Pasteurized Cured
Raw FW FWM FWM SE
Trial 1 81.1 79.6 80.0 0.6
Trial 2 84.8° 81.2° 78.4° 1.0
Trial 3 86.6° 85.1% 83.5° 0.5
Trial 4 34.8° 77.7° 78.3° | 13

b Meaﬁs of 3 observations.
D FW=food waste; FWM=food waste mixture.

¢ Means with different superscripts in the same row are significantly different (P<0.05).
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Table 5. In vitro dry matter (DM) and organic matter (OM) digestibility of feedstuffs used in
this experiment” 2

Incubation time, hr FwW DBL BW WB BB SE
....................................... %
DM digestibility
0 56.6" 52.4% 50.9° 40.4° 62.1° 3.1
12 70.3° 60.4° 72.0° 77.1° 68.2° 2.8
24 74.0° 72.3 90.4° 82.9° 75.5% 24
48 728" 70.1° 89.8° 83.3* 74 8% 3.3
OM digestibility
0 70.8° 62.5% 61.3% 54.8° 68.9% 2.5
12 80.3° 70.8° 80.3° 83.2° 83.7° 1.2
24 84.9° 82.2° 94.3° 89.8° 81.8° 1.2
48 84.1% 82.1° 93.9° 88.1° 81.1° 1.7

Y Means of 3 observations.
3 FW=Food waste, DBL=deepstacked broiler litter, BW=bakery waste, WB=wheat bran, BB=barley bran.
**¢ Means with different superscripts in the same row are significantly different (P<0.05).

— 131 —



SRR FEAA A N P23

Table 6. /n vitro dry matter (DM) and organic matter (OM) digestibility of pasteurized and
cured food waste mxtures for each trial”

Trial
Incubation time, hr SE
1 I E 4
.................................... %
DM digestibility
0 64.4* 45.8° 52.3° 57.5° 0.7
12 80.9° 68.6° 68.4° 77.6° 0.9
24 86.5° 78.7° 80.4° 89.2° 0.6
48 86.8° 80.7° 80.0° 86.7° 0.9
OM digestibility
0 74.5° 58.0° 63.4° 66.8° 1.0
12 88.4° 86.0° 77.1° 84.4° 0.5
24 92.9° 86.5° 87.0° 92.6* 0.1
48 93.4° 88.5° 84.6° 92.0 0.1

Y Means of 3 observations.
ab.c,d
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