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ABSTRACT : This experiment was conducted to investigate the effects of feeding with MS (miraculous
soil-bacteria)-fermented food waste on feeding efficiency and meat quality of mallard. Twenty one heads of 12 weeks-old
mallards were fed with three different mixing rates of MS-fermented food waste (0, 20 and 50 %) with 7 replicates. After
6 weeks of feeding, weight gain and feed intake were measured to estimate feeding efficiency, moreover physico-chemical
characteristics, amino acids and fatty acids of the fresh slaughtered mallards were analyzed to determine meat quality. The
feeding efficiency of 0 % fermented food waste (control) was significantly (p<0.05) higher than other treatments. Water
holding capacity and pH were not significantly differed. The color value in lightmess of control meat was higher, while in
redness was lower than that of the plots mixed with fermented food waste. Total content of amino acids in thigh meat was
relatively lower in control, but that in breast meat showed a reverse trend. The amount of unsaturated fatty acids in both
thigh and breast meat was the highest in the 50 % mixed plot. Considering economic and environmental aspects for

mallard feeding, this results indicated that MS fermented food waste could be a useful resources for mallard feed.
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x = weight of sample
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z = volume of loading
C = Concentration of amino acid
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3, AREE 49 oM dxFe 4428 FPHL,
HF2AH 2% R 50% MS FoAe 242 783 80e2A
MS WA AR FoA] gz uldle AlgEgol A A
HE AL ¢ £ UYL (P<006), MS HE AuAlae] Fo
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Table 1. Effects on growth of mallard by feeding with MS-fermented

food waste
Weights (g) Component of feed (Amount of MS in feed)
Relative weight, %) gy 0% MS  50% MS
Live body 1,943+2268 1,718+11026 1.851+12829

Carcass 1,396+20895 1,188+85.78 1,296+117.29
(live body/carcass) (71.4514.17) (694318.13) (69.98+2.66)
Liver 53741755 44061591 508411305
(carcass/liver) (3.84+094) (3.701022) (392%1.12)
Enthralls 191.33+12.87 193.00+16.37 196.07+23.91
(carcassfenthralls)  (13.82+1.37) (16.241+0.86) (15.30+3.07)
Spleen L13+045  123+035  176%1.16
(carcasy/spleen)  (0.08£004) (0.1+004) (0.1410.09)
Results represent the mesn * S.E. of the determination on three
separate assays

(Control : 100% commercial feed, MS 20% : 80% commercial feed
+ 20% feed with MS fermented food waste, MS 50% : S0%
commercial feed + 50% feed with MS fermented food waste).

Table 2. Feed efficiency after rearing with MS-fermented food waste

Item Control 20% MS S0% MS
(:::dl?;;‘f”.) 157591340 19905705 19352418
ADG 7129+ 1.74 4988+222  4333+309
FJADG 2211008 4.00+024° 4.49+0.32°

The abbreviations are the same as in Table 1.
Data were analyzed by one-way ANOVA and Duncan's test using
SPSS program (1997), and results are expressed as arithmetic mean

of sample + SE.
Values with different lester in the same row are significantly different
at 5% (FI : Feed intake, ADG : Average daily gain).
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Table 3. Physicochemical characteristics of mallard rearing with
MS-fermented food waste residues with MS

Water holding capacity pH
Treatment
Thigh (%)  Breast (%) Thigh Breast
Control  87.1210.54 87.39+058 6.14+0.17 5.95*0.14
20% MS 85371163 8817+087 637*0.18 596007
50% MS 8539+1.56 B8849+034 6261014 6.00£0.22
Kruskal- H=0622,  H=0.089, H=4.54, H=0.482,

Wallis test  P=0.73 (ns) P=096 (ns) P=0.10 (s) P=0.79 (ms)

The abbreviations are the same as in Table 1.
Spearman correlation (thigh, p=0.57, r’=0.02, breast, p=0.97, r’=0.085)
NS ; Not significant
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Table 4. Color values of mallard meat after rearing with MS-fermented food waste

Hunter color Parts Control 20% MS 50% MS Krvskal-Wallis test
Thigh 4994+1.03 43.86+2.87 46.71£2.70 H=10.87 P=0.0044*
Lightness (L)
Breast 4249+1.37 40.30£1.56 4336141 H=5.61 P=0.06 (NS)
Thigh 8.981+1.02 11.69+1.58 11.16+1.33 H=10.10 P=0.0064**
Redness (a)
Breast 1247%1.24 11.91+1.19 11.52+1.86 H=0.75 P=0.69 (NS)
Thigh 234+1.54 1.88+2.28 2681230 H=0.998 P=0.61 (NS)
Yellowness (b)
Breast 2341084 1.881+0.74 2.68*1.46 H=1.595 P=045 (NS)

NS; not significant  *: Krvskal-Wallis test, **: p<0.01
L A%E 2oy O £ f9Yxe UG gutgez j)
£/ dElRr)ig B4del e page ve deEln
719l Ba4Ae] & Z%E Jeblioh pHY 24 AvtAl A%
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Table 5. Results of panel test of mallard meat after rearing with
MS-fermented food waste

Odor Acceptability

Treatment

Thigh Breast Thigh Breast
Control  620+164 633+180 577+130 6.00+132
20% MS  611%169 600+122 600+122 62+139
50% MS 611169 6111169 6441101 644+1.13
knsia. H =013 H=0083 H=137 H-=0488

The abbreviations are the same as in Table 1.
*: Krvskal-Wallis test NS; Not significant
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Table 6. Changes of amino acids after rearing with MS-fermented food waste
Amino acids Control 20% MS 50% MS
(%) Thigh Breast Thigh Breast Thigh Breast
EAA, (g) 59.17 (52.96) 58.23 (53.81) 7706 (5337 54.15 (53.38) 57.11 (55.00) 53.72 (53.15)
Histidine 409 3.66 4.60 426 4.62 4.32 434 428 4.59 442 431 427
Arginen 9.11 8.16 8.78 8.11 8.69 8.13 8.06 7.94 9.12 8.79 8.06 797
Methione 495 443 4.67 431 37 352 441 434 462 445 3.00 297

Phenylalanine 134 6.55 6.99 6.46 6.85

6.41 6.48 6.39 6.06 5.84 6.57 6.50

Isolucine 5.74 5.14 542 501 550 5.15 5.10 5.03 552 331 5.18 5.12
Leucine 8.39 7.51 791 7.31 182 732 7.31 7.21 8.20 7.90 7.59 7.51
Lysine 139 6.62 824 7.62 8.03 750 746 7.35 778 749 771 7.62
Threonine 6.10 5.46 5.80 5.35 593 554 5.56 548 5.82 5.60 5.69 5.63
Valine 5.21 4.67 5.00 4.62 5.04 471 4.67 461 4.55 438 4.82 47
Tryptophan 0.85 0.76 0.82 0.76 0.82 077 0.76 0.75 0.85 0.82 0.79 0.79
NEAA, (g) 52.52(47.04) 50(46.18) 49.88(46.65) 47.29(46.62) 46.73(44.99) 47.46(46.86)

Aspartic acid 8.13 7.28 178 7.19 8.02

Glutamic acid 11.78 1055 1130 1044 1159
Glycine 487 4.36 481 444 4.75
Serine 5.26 471 499 4.61 4.82
Alanine 6.48 5.80 620 5.72 597
Proline 7.00 627 6.32 5.84 572
Thyrosine 6.07 5.4 574 5.31 519
Cystine 293 263 2.86 2.64 2

Total, (g) 223.38 100 21646 100 25388

7.50 7.62 7.51 171 742 177 7.68

10.84 10.68 10.53 11.29 10.87 10.82 10.69

44 449 443 461 4.4 4.56 4.51
4.50 4.67 4.60 498 479 477 472
559 5.70 5.62 599 577 598 5.90
535 5.66 5.58 4.55 4.39 5.87 5.80
542 555 547 5.31 5.11 5.23 5.17
301 292 2388 229 220 246 238
10002  202.88 100 257.68

999  202.36 100

The abbreviations are the same as in Table 1.
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Table 7. Changes of fatty acids after rearing with MS-fermented food waste

MEst A5eele fAd AE 48

20% MS
Fatty acids (%)

Thigh Breast Thigh Breast Thigh Breast

Myristic acid (C14:0) 0.53 1.17 0.97 0.79

Myristoleic acid (C14:1n9c) 0.42

Palmitic acid (C16:0) 15.28 15.07 13.14 14.22 11.40 9.51
Palmitoleic acid (C16:1n9¢c) 2.32 1.14 1.62 1.92 1.75 1.17
Heptadecanoic acid (C17:1) 0.71 0.71 1.77 1.40 1.73 1.54
Stearic acid (C18:0) 9.87 14.58 13.77 8.66 8.95 8.87
Elaid acid (C18:1n9t) 14.39 16.63 19.22 17.67 2203 15.95
Oleic acid (C18:1n9¢c) 32.66 33.63 25.45 2539 29.95 21.80
Linoleic acid (C18:2n6c) 15.04 8.19 11.90 16.96 9.52 30.17
Linolenic acid (Ci8:3t) 0.92 0.91 1.00 0.86 0.77
cis-11-Eicosenoic acid (C20:1) 1.21 0.53
Eicosenoic acid (C20:2) 1.05 4.27 3.96 4.04 3.64 241
Erucic acid (C22:1) 0.70 1.05 0.95 1.30 1.16 0.90

Docosanoic acid (C22:2) 0.68 0.62 0.99 0.92 0.87
Saturated fatty acid 25.68 29.65 28.08 23.85 21.14 18.38
Unsaturated fatty acid 68.89 66.24 66.77 70.60 72.72 75.24
Unknown 543 4.11 5.15 5.55 6.14 6.38
Total 100 100 100 100 100 100

The abbreviations are the same as in Table 1.
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