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ABSTRACT :
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In order to investigate the proper processing of food wastes with miraculous soil-microorganisms (MS) for

final use of swine feeds, calory, amino acid and fatty acid in food wastes were determined in relation with fermentation
process with MS microorganism complex. Aflatoxin test was also performed to check safety of the fermented food wastes.
Calory of food wastes was detennmed in average 7.60 Kcal - g’ D.W. In finally processed food wastes. total content of
amino acid was 93.0 mg - g' D.W, showing 18.5% of increase by the anacrobic fermentation. Essential and non-essential
amino acids were measured at respectively 34.43 and 58.56 mg - g’ D.W. Leucine, phenylalanine, isoleucine and threonine
of essential amino acids and proline and glutamic acid of non-essential amino acids were highly composed as compared
to others. The composition of fatty acid in food wastes was also increased by anaerobic fermentation for 3 weeks.
Palmitic acid, oleic acid and palmitoleic acid were more important in quantity. Present results indicate that food wastes
properly processed with MS have enough calory and are safe from aflatoxin, and that anaerobic fermentation with MS
microorganism in an efficient process for hydrolyzing protein and lipids in food wastes.
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oA Holuh AgHoln YFAQ AL wHAYe £9
o2 3FA 171549 BEML AEE Egsol ¥ Aol
Z AEH Fallol A3 FAHQA HATAA ARG} 7
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ol 2 ¢A4e #AE 5 Ay

437189 B HetFolm BEEHQ oL A4 AR
A R 2ALEF BT oY BF 9R49 FEEE njoty
o 71E AlRY g £ AHES 4Asn, L4WYEY
&Y LAANE, 71e3FY AANE 9% 71zARe Fu)
f7EH.

weby, £ dPdAe @3 MST dFAdN 2ogute MS
Z(Miraculous soil-microorganisms)ol 98t &437189) W& A
234 b8 9% ¢ ojulxAty) Aae) 24 FFI} &
HEAEA olEeIEAY FEARE FA3lY 4By @
FARAULZ NG 7HXE Hrlstual o
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Thorium nitrate, HCl HCIO, NaOH, Si0, KiPQs KI,
Na,COs, ALO,; Caprilalcohol, Nitric acid $-& AldrichA}23E
TFd&g 20, TLC plates Merck*t22EH 2232 Amino
acids®} Fatty acids standardt Sigmarl2EE TYSHH
Miraculous soil-bacteria(MS#)&= = MST 97428H £
Festen, aflatoxin® A FJoFE AN NYHoz A
o 2 99 AL e £E8 M AL AL

SN2

¥ Aol ARE $4VEL AFRAN FAT SY»Y
71 A2 FsFoRM FREURLH, MSTA AF A4 Je
LETAE 8 Qo1 SAHVIBEL Z BHE AP AmE
A Eolsgioh

MSTO| AH2(2t sHYUs

MSZ 2EARAPL 3gAE TR AXNFAed, MSE)
AqF 14 A2LAe £ S4B 2% MSEFE AX
33 8% ¥4 % o|2AL N¥E ¥ SAHINE 100 ke
1 Lo MST& #7k5te] 0Tl 1243 AL&wE AA 23}

HIISEEE 2A 10%W/W)g o8 5%(W/W)E 14 2a
7t B E4AIIBY 47 Efstel SRS 288 g 4T
A SAT B =AY F 3R EUPLEE AR 3% 59
F715490ad AR Badn e Asgnte) e §olst
A 8171 A3 0TAAM 1243 B2AIZ O B4sigeh

OZetE4 2AM

Aflatoxin®] FAE4-E Anonymous(1972)9) whPe) upap 2
HlE £ZAE 100 g€ 300 mLe) 70% (v/v) methanol & 2238
s ¥ AHAFHY. Separatory funnelo] 100 mLe) ojFpedz}
30 mLe benzene® Wi # EE ¥ 20 mLY 28548 A7}
3kl FAA F aflatoxin®] Holle AEAL AZAAC. o
o aflatoxin®] 5% AAE sts] A2Y 10 g9 AEE 0 ml
9 8410 g9 sodium sulfate$} 5g9] green basic cupric
carbonate)o] &84 oo ¥ AR -2 Cold AFA
. ¥2d AIRE 05 mLY benzeneol ¥o] &AA 50 uLW
filter paper(whatman No. 4)o] T%3la A=RAIZ1 F UV light
dloflA FE HFde] FHAYEE Y279 T8 aflatoxing
78 BT T8 42he] Alg 100 gold Yol 228
05 mL9] benzeneel =4 2t} 25 4L 2 50 LA TLC plateo]
o= F Az AA 279 vz £4 §4ch o] i gz
€ 42 10, 20, 40, 60, 80 ¥ 100 ppme] o}B}EAL 50 LY
benzeneel §3JA1# UV light 3l 2t 550 i3 33 wa
€ 3739 3718 71Eez dglen g9 a4 Hla 23
3t AR ol EEEA $HAEE Wkl

Y54

MS#dl g HEFAAY e SAH/EY AsE H}
8t112} calorimeter (PARP Instrument Company, INC Moline,
Ilinois, USA)E ©|£-3l9) ANSI/ASTM hilel o3 gdag =
A, Calorimeters] IUAMSE C ol 25148 H43}
AL, Egoll e fuse wire 45E 2322 Asigon A1)z
2t

(Ta - TH)W - E, - E; - E;
Hy= e (1)
m

Ta = temperature at time of firing

Tb = final maximum temperature

W = energy equivalent of calorimeter in calories per degree
Celsius (centigrade) (=2,514)

Ei = correction in calories for heat of formation of nitric acid

E: = correction in calories for heat of formation of sulfuric

acid
E;3 = correction in calories for heat of combustion of fuse wire
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MSzoll oz HEAE 4 HY|EY olwxit A 2 Y}
& B437] 98 23 Fr1Ss8EaAR A 3z 3 48
AQ NEE 4F FaFPsIM 110CAN 2443 54 6N
HC2 & 7ls888 AlAY 7lEde 892 Vacuum
evaporation3 ¥ Sodium citrate buffer (pH 22) £94o8 34
gt} ojp|:xAl AFEEA7] (Pharmacia)2 248 9t). o of A}
£3¥ FEFo10):AKSigma)L cyteine(> nM)-g A9l§ & o}y
=42 10 nMEZ 319 40 wE loading sttt A8 2 ofn)
A FEE FFolv|xAtel HEHF oiulslo ofe 4
(29} o] AN HTH.

Concentration
of Aming acids = A X C X MW. X B/1,000000 ----- V)
(mg-g, DM)

A = ratio of area (sample area/standard area)

B = ratio of dilution [1,000/ x (mg)} X [y(mL)/z(mL)]
x = weight of sample
y = sodium citrate
z = volume of loading

C = Concentration of amino acid

At B4 Firestone $4'%d wal 14 Aewa R 24
#7540 aE AgW AL methylationdt F 71232l
ae}Z(Varan, Star 34oo CX, USA)E, columed Carbowax
(Stabilwax-DA) analytical capillary colume& AH:-3le] Z3 &
£ 180T, FULE 20T, #&71e% 20T FID detector2
B30 A3 2} peaks) WAL standardd) HlR¥-43ie]
AE g2 mgo 2 Yehhgict

da 3§ o

MSTO| s WEE SMNHJISU OFESHRY |7 24

MSZ H7b ¥ LAZTPA 9E SA4HVIEY oHEz R
FERTE BA4E A Table 19 Yetd 39} 2o

AYEA 23 MS# A7t F 4 YRITAY BE AR o}
542 $HEA gL Aoz Yehten, ojEHEN EF
S Hug A FFEA JoNE dxTE 2 ¥
F5(10 ~ 100 ppm in 50 #L benzene)ol we} TLC plates) &
B 2" AE9 27174 01 cmelAd 07 cm 7R ol E2HE4L
9 FEo w2 vlEHo2 Yeptor, MS A & $Ad B
€ AEAANE oFEZEA A% ¥R A dA=A gt
(Table 1). W2} & HPAAE & W MST A& ¥4 ¥R
AzE FAA7IEAE oFEaEAel #iH A U R
Wy

Table 1. Detection of aflatoxin in food wastes after serial process
with MS microorganisms

Diameter of blue color through fluorescence

on TLC plate (cm)
Concentration Fermentative process with MS
of aflatoxin Color . Drying and
(pern) Size (cm) Fer:t\e::::lm Anaerobic" grinding after
temperature” fermentation anaerobi.c
fermentation
0 0 X X X
10 0.1 X X X
20 0.15 X X X
40 03 X X X
60 04 X X X
80 05 X X X
100 0.7 X X X

X denotes non-detection of aflatoxin(B family)

* . Fermentation with 1%(w/v) MS at 40°C for 12 hrs.

** : Anacrobic fermentation for 3 weeks after mixing with 10% rice
bran and 5% fish meal.

MSZO| Qs YWEE S4 HIIEY FHEA

MS#el 9§ A7 GaARY) dFL 23§ AH:
Table 28t 2t} MSze] o9 ¢aAA F 433 A5y &
THFE nstqd %S 2YAE 9 (FW base), 13 AL
gE, 23 YiGALE ¢ AHF Az #49 93 44
2554, 4015 R 6715 keal - g'02 HAHYZE N8I} s
I e FEUZA gl o] 9o} & Aol BRoYy, 8
0CAN Az Zulg AR I3 22 709, 7179 2
7599 keal - g DM2.Z MS#ol 98 wany 5o 93 &
Aol A9 dojutA FS& ¢ & UMY (Table 2). AAF
10 kgol A 100 kg7t S SAES 7hasloliz] g F3o] Fo
AR kg 3 3300914 3500 Keal” =g 1y o MST
of o LAAAE S4HIIEL FEAIRY ¥UF FIFYeE
A #Eada BeEdd.

Table 2. Calory determination of food wastes after serial
fermentation with MS microorganisms.
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Table 3. Amino acid composition of food wastes as affected by the
methods of fermentation and processing.

. Dry and
mm Fwith ow | Anserobic _ ginding e
) . femmtanc:n anauoblc
Amino acids (mg - g" (mg - & fa-mmtanlon
DW) D.W) (mg-g
D.W)
Essential A.A(EAA)
Threonine 4041 4427 4487
Valine 2.103 4017 417
Methionine 2.949 2.89%4 2.990
Isoleucine 4,087 4688 4487
Leucine 6.048 6.256 6.148
Phenylalanine 4.949 6.402 6.487
Lysine 2852 5.642 5712
Total 27.029 34326 34428
Non-essential A.A
(NEAA)
Cystine 1770 2.893 2,799
Arginine 4278 7426 7.510
Histidine 2628 334 3332
Aspartic acid 5.825 5.987 6.012
Serine 3914 3.993 3.998
Glutamic acid 9.261 9.582 9.604
Proline 9.494 10.305 102%4
Glycine 3732 4.616 4559
Alanine 4338 5439 5.443
Tyrosine 3.667 4.827 5010
Total 48.907 58412 58.561
EAA/NEAA 0553 0.587 0.588
Total-AA 75.936 92.738 92,989
NH; 0.821 0.823 0.822

* : Fermentation with 1%(w/v) MS at 40T for 12 hrs.
** : Anaerobic fermentation for 3 weeks after mixing with 10% rice
brean and 5% fish meal.

Opji A =

MSEo] 3 HaAE §24 H7EY ol A § $IFE
$4% dale Table 39 2ok ofu|xite] FAulgo} lolA
MSZ HEARH] wWE apolFol JehiA ofsken, glutamic
acid, glycine ¥ alanine® 247 3 F4Joju)4ke] o 10% A=
2 718 w2 vlgg ¥f=o UL, leucine, phenylalanine,
aspartic acid, serine ¥ arginine 9 FAJH|&o] Loz &3}
o] & ojvlmibe 5%u|gte 2 A= Qg

gFoluidt FHORE B4 F 0T AL LAy A
A& W13 AeRA)e FFopuitFoA leucine®] 605 m
g g' DMOZ 713} g3tor] OE ¥4 olulicite] H3e 2
~5mg-g' DM H92 i AL $A8QT 2 &

A(10%)¢ o8 (6%)& EFE ¥ MSHE FY3td ¥z
el 23 SAHLE AL W23 Yr)s4deE)e gyoty]
X AFE valine, leucine, phenylalanine 2 lysine £¢) #gko}
Z718t ). 23 ¥R ¥ AR BHE ABANE v
AY%E 24FUY. W ooty F #EE 14 A2
TE F 2703 mg/g DMAM 23 g4 da Foe
3433 mg/g DML 2 F71sle &7 9 ol H7 ¥ o4
ALENAYE T3 o 21.3%9] "aoiuicito]l AL S
4 AU

diggrolu) e ite] 7o AoJM= cystineo] 7HF @e £F
9l ¥ glutamic acid$} proline®] 42t 9 ~ 10 mg - g DML
2 /Mg =2 #FolUck vlEFolmxA g4 12 AL ¢E
¥ ARl vls) @A} ojEE A Y] 54 LANAE
o 2 o] AdAHez Frlelyct. 53] cystein, arginine,
proline, alanine ¥ tyrosinedl M F7}7} 3tk 2ejn by
Fopolite] £ YFE 13 AL A ¥ 4891 mg g’ DM
A 23 Y7144 LR Fole 5841 mg- g DMOZ 73
7% ol A7t F FSAALEHRE 5o & 163%9 Hl

Fotuilo] FIEUSE RAFRich ol oj&jg A=
71A zyselA MSTell oF gl sheREr oS 82
A Yoluhr] WEQ Aoz FeEn

$HH MSTol o WAEHRA A wE Pgou| il vjgso}
oixAle] HE 9 4RUol Fdle & wzyl siidh old
Aipe 13 AEaY 23 YIS RARYL F4 ofnjicite
Froe Y%E vAA] gout oA AF & uie} o] MS#E
o 9%t 23 YriALENYL SAHVEYY WAy s
+HE ZAAeY W F2% U7} e FFCAY AL
2 AlrEch

Xgaxy

MSZol 9% 24s7]89) waHge] ge AP 4L
4% Avhe Table 40 Yepd ule} o). 2gike] £ 3o
g 42 Aupate) AU E-L MST] 93 13 A& ALY 2
2k §r7IgEe] o xolE YehlA] gkt Palmitic acid®] ®)
§o] HF 56%2 7MY %1, oleic acid (20.5%), palmitoleic
acid (120%) €22 Edth ¥3AHe blge 3 Fae |
A 28 AR A 349%0A 24 YA Fole 374% <
7 F7hk o X3} Aubate] vlg FUME F o 24%
Zastd 1A ALWE F 3 AYY ¥ 303 mee
DMOIA 23 H712E Fole 5400 mg - g DM2Z2 7184
o} ol 23 ¥ IgAd e ¥} F7h= 53 palmitic
acid, palmitoleic acid & oleic acidollA) &84Tt

ojdel AfEL MSTI & SHHrIES TaX AL
FEAIRYPOEAN o}EEAY HHPo2REH A3, MS
Fol 22 Hrlwange gud 2 Age sppEs) 36 &
32 AN YFHYS F BolFo
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Table 4. Fatty acid composition of food wastes as affected by the
methods of fermentation and processing.

Process of Fermentation with .
Anaerobic
fermentation ~ low temperature !
(40T) fermentation

Fatty acid % (mg-g' % (mg - g’

D.W) D.W)

Cl14:0 585 1.81 542 297
C15:0 0.86 033 092 0.50
C16:0 24.37 752 26.89 14.70
Clé:1 10.63 333 1334 7.30
C18:0 3.83 1.21 4.12 227
Cl18:1 19.64 6.01 21.27 11.63
Cl8:2w6 1.46 0.52 1.31 073
C20:1 1.45 041 122 0.67
C20:2 w6 244 0.80 1.34 073
C20:4 06 1.13 033 1.05 057
C20:503 6.78 2.10 5.17 2.83
C2:5w3 1.46 0.43 1.03 057
CR2:6w3 9.99 3.03 6.80 n
Unknown 10.12 3.10 10.11 553

Total 100 3093 100 54.00

Saturated 3491 10.70 3735 2043

Unsaturated 54.97 16.83 52.54 28.77

2 o

E9u| A4 8-2<90 Miraculous soil-Microorganisms (MSZ#) A
AE 45712 N ¥ LHAZAHA Q& ol FeEN AE
fr5 4, €% oAt 9 At 2ARHE B FEAR
E A% A&F A d# A5E dua JAd6d.
SAH7EY MST BE ¥ calorimeter® o] 43 %24 2
3 AE 1gF BT 759 Keal DM Ax9 £& 4% 7
Ao g Jepgon) MST #7t ¥ 4 HAFHPY RE AFYA
ol EetEAL AEEA 4Ud S48 £ oluite) ¥
Fe 87 (10%) R oE (5%) H7l F MSZA % 353 ¥
718E S9e W 2P mg-g'e AL A F By o
185%9) ouliAt FFo] FriHTh MSTEl 9F HEF ¢A
¥ gfolulicdt 3 3443 mg g DM oI, leucine,
phenylalanine, isoleucine 3 thereonine®] & FAHIEEL HY
T ul"4ouldt e 5866 mg g’ DMO|UL prolines
glutamic acid®] o] FJuolFo2 Fgch AW 24d o)
A& palmitic acid, oleic acid 2 palmitoleic acid®] ¥zl Ao}
Aoz wdoen, MY ¥F A ¥rigy did o3 Fi}
HATh o] ARAEL SAHIES MSTE o8 dAA)
AW FEAIRRAY FET EFE asln Qlon, ofEe
EANoZRE AL BAFH, MSHl A% FULEE T3
SAHIEY TEd 2 Aty ArEHE FEAY F QUSE

% Belzqn.

e

a2

o] =2 19BEE FEE FH7IsMY dFv)d] 3] 53
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