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The Effect of Alcohol Fermented Feedstuff Made of Byproducts
on In vitro Fermentation Characteristics and NDF

Disappearance in the Rumen
Byong Wan Kim*, Guang Zhe Lin**, Byung Ki Park***, Jong Duk Kim****
and Jong Suh Shin*

ABSTRACT

An in vitro study was conducted to examine the influence of alcohol-fermented feedstuff formulated with
byproducts on the fermentation characteristics and NDF disappearance in the rumen. Dietary treatments
were either a soybean curd-based alcohol-fermented feedstuff (AFS) or brewery grain-based alcohol-
fermented feedstuff (AFB). The AFS and AFB are composed of 50% commercial beef cattle feed, 50%
soybean curd dreg, 5% molasses and 0.5% yeast, and 25% commercial beef cattle feed, 25% brewery
grain, 25% soybean curd dreg, 25% corn grit, 5% molasses and 0.5% yeast, respectively. The change of
ammonia, pH alcohol, volatile fatty acids, and NDF disappearance were measured at 0, 2, 4, 8 and 12 hr
after in vitro incubation in the rumen. After 2 hr incubation, higher ammonia concentrations were resulted
in AFS (1247 mg/dl) and AFB (12.85 mg/dl) compared to control (11.84 mg/dl) (p<0.05). Ruminal pH of
AFS and AFB were significantly higher than control during 1 to 6 hr fermentation, but the pH of AFS
and AFB were decreased after 6 hr. At 12 hr fermentation, the alcohol concentration of AFS and AFB was
significantly increased by 43.9% and 48.0%, respectively. The acetate concentration was rapidly decreased
in control, while the concentration was slowly decreased in AFS and AFB with increasing the fermentation
time. Lower concentrations propionate and butyrate were observed in AFS and AFB during every
fermentation time (p<0.05). The NDF disappearance was significantly lower in AFS and AFB after 4 hr
fermentation. These results suggest that alcohol fermented feedstuff can control the fermentation pattém in
the rumen.
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I.M 8

HkE5-Eol 919X AlcoholE A A} &
e v BEEY Cvx 3FEeR olgdHm
Qon, ey daS Wslsle 3uA
Ak Eo) MEAE ] WIS o= Ao
2 23A kA 2h 2006). AF7HA ¢z
< % 42 HEAERI}F ] vl
A pattemel] "X Fgel] dF AFRDE
AR dI L EAYNA protozoatE
HEAZILRH §, 1991) & v BESE 37}
AlZIth= ¥ 3(Kurihara 5, 1978), ¥r=9u &
g Aake]l A, acetate Y caproate ¥)
& 57M711, butyrate X propionate ¥]-&-&
a7 pHolls 938E vAA e
B3], 1999ab; A 5, 1996; Andree Durix
S, 1991), HFEe) DA Fieg AshAA
FE AU XI(HY 5,
1991) 5ol ok T2 JIFE $(1989)2 v]A)
uh2l beet plup, barley 52 E33l9 A=
LEARS vFSA FoA9Z A4 gy
acetate AJFFo] ZHASLIT propionate AYAJ ko)
%7k, uF¢W protozoa = FAF] A
doin ¥ w3igict

g, 9 5001 Al 5(2005)& WSS
°l83t Axshs WEAARE 4TE o=
ZAY, ammonia ¥ yeasti 2 “ﬂ'°35’— pALe Sk

ammonia 34

Eughl 9k =3 9(2002) ¢z wE
Atg FodE w9y pH 2 ammonia ¥
AP 3 WY AP $ES 2]

o 1 % acetate ¥] &L 7,} 33 pro- pionate
vlE F/Mt R usigic) meba whEal
B Axxq, A3 vAE £F S 9
2} Wb9) v AEe] $E pattemdl] U)X 9
e ok Zolw, dany Fo YAEHE
Aaskgely 1 3 Soll Wb} tord A

Lz @ 5, vjAES o)83te A=zt
- 472 ‘%_}E/‘}i:: ezl £5Fo o}
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Yaag ol AdsE LadpbEES W3
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719 d72REE EdE £ o SS9
43l Axse dzE daraEs Az,
duAlg, vAE F5 Sl =t g ¢
A2 W3} g& Aoz FASY o

A A77F wis- wEE AR ok 53,
d2E HEARE UEAMEY wel ddY)
oA WEEAC] Ho|7} = 74_3 woksy
olell digt AR IE Q& AAeltt

weElr] B AL batch in vitro ¥FEel w
% 22 BENR A wRedd ¢oe
+=X, ammonia 5%, pH, VFA ¥% % NDF
Telge] H3E v AR} ¢2eH 4=
< WEAEA Y wE ke LA patten
o WEEAE FRSLA Ak

i *]’"é.“’ﬂf‘i%f 9] cannula’} A &
+ % o 420kg)E FTAISH] A
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31(9:00am. ¥ 600pm)
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Table 1. Chemical composition of experimental diets

Items Commercial formulated feed Rye straw
Dry matter (%) 91.56 +0.09 91.84 £ 0.22
........................ DM(%) -veeevrermmmenesenes
Crude protein (%) 1522+ 0.76 9.29+0.19
Ether extract (%) 2.56 £ 0.06 1.93 £ 0.06
Crude ash (%) 8.34+0.17 6.05+0.56
NDF (%) 34.51+1.58 72.08 + 0.20
ADF (%) 1433 £047 45.68 £0.56
2. AlEAME A= WaAbRe] Aest FUY 2R TE S
ST
u}z]8} WkEALE (alcoholic-fermented  soybean FH, B AP o]4% sl Advl 3}
curd dreg: AFS)= ¥]X[¥HDM 20.8%, ZehHA 5+

19.5%, A% 4.9%, A+ 14.8% R =3F
32%)3 AlgEel HFALEDOM 87%)E 2+
50:509] w|l&2 EFFIL I 2%, yeast 0.5%
£ A7 F 30TAA 24717 E71H 0= w)
oFsle] Azl on] wliEul ubF AR (alcoholic-
fermented brewery grain’s: AFB)E= WH3uHDM
25.8%, 2TMA 243%, FA); 8.79%, TAF
19.06% 2 3% 1.3%), v]x2}, &% 3 Alg
Zql AR E 25:25:25:259) vl&E EFs}
I 5%, yeast 0.5%F A7IRF F w9}

3l oy

EAJE-& AOAC(1990) el F3te] ¥4
. £3 A|¥AE9 pH Y alcohol FEE
A7) 9 2 ABARE 165 34 SHFE
o} 43l sul]l EA3te] vortex mixer® 15%7F
23 % aColA 3087 AA3ET, 3,000mpm
oA sEZF AAEE I AFAE 2T F
pH ¥ alcohol F5F A3} pHE pH
meter(Coming 445, USA)E °|-43}o SA3I
21 alcohol F=+ glucose analyzer(YSI 2700,
USA)E ol&3te] ARG AlgAtae] 343t
AF-& Table 29} Zth

L

Table 2. Chemical components of experimental diets

Item

CF AFS AFB SGS RS

DM (%) 87.8 524 50.8 383 83.1

.............................. % Of dry mnatter «----esseeseeerenenseranees

Crude protein (%) 15.3 15.5 14.9 7.5 5.1

Ether extract (%) 42 37 32 22 42

Crude fiber (%) 3.0 10.0 102 30.0 304
Crude ash (%) 7.7 6.8 49 12.1 6.5
Alcohol (%) - 1.7 23 - -
pH 52 44 45 45 -

CF : Commercial feed. AFS : Alcohol-fermented soybean curd dreg, AFB

SGS : Sudan grass silage, RS : Rice straw.

: Alcohol-fermented brewery grain’s,
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3. MET HEl

In vitro A3} 8-& DAISY? incubator (Ankom,
USA)E o]-&-3te AAEIGEH, 877 5
incubator®] &=+ A 395+ 05CE A3}
Kot 4R jarell WiFALR 7g(DM), A 2¢
(DM) ¥ sudangrass silage 2 g (DM)S Ax 3
EANE o)l83te] QAZNE 1mmE A8}
o vAEY Jlx UL FUH AR
F iR, 428 EAtE 9 ¥42d UE
ALRE 7g¥ L A1k ARAAE o)
RS A7k 2T (control)$} ¥ A &
72& HEANRE H/PBK: AFST 9 w3yt
¢2& HEARS P78l AFBTE Yol
AAslglct Z12ARS AV 9 24 A)3AL

Table 3. Experimental design for in vitro trials

Bo| A et doFs 2L Table 33 2k
4. In vitro 23IAH

(1) Rumen inoculum

g ale] AHe WS cannula’b AR
e raoA eAAE FoAe AHsIA 4
29 cheese cloth® 73 F v)g] 2= 39
T Ry g1, 0, free-CO, gasS 30E7}
Fsl ngdle] 3718 AAT F 308
2 AYPAz gulslo] Ao ol43lgich

(2) In vitro v 2FH
In vitro "%F¥-& rumen inoculum 400 miE
olg] z=AE QFEFY (buffer solution A and B)

Ttems Treatment
Control AFS AFB
Basal diets
Commercial feed (g) 7
Sudan grass silage (g) 2 2
Rice straw (g) 2 2
Experimental diets
CF 7 - -
AF-1 (g) - - -
AF-3 (g) - - -
AF-5 (g) - - -
AFS (g) = 7 -
AFB (g) — - 7
Alcohol (%) - 1.7+£0.04 23+0.04
Lactate (%) - 1.1+0.01 1.5+0.01
pH 5.5+ 0.01 44+0.01 42+0.01
Total dry matter (g) 18£0.1 18+0.1 18+0.2
Total protein (g) 24+0.04 24+0.04 2.4+0.04

CF : Commercial feed. AFS : Alcohol-fermented soybean curd dreg, AFB : Alcohol-fermented brewery grain's,

SGS : Sudan grass silage, RS : Rice straw.
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1,600miel H7}ete] Alxsigicth qlgEry
2+ AlFAeA Table 40re} e wlE
buffer solution A % BE o] A £ A
g A Ao Afd 1,330mizH BEY 266 ml
5 FAl in vitro ¥iSF jard)] @] E33tn
pH7} 6.80] H =& xA3G on 39T7A| o
|3le] AME3McE Rumen inoculum AEA]4)
T A7} A €O, gasE 30F27F F9)3)o] ok
jardie] F71E wiAIBIGle s, 2 ¥ 39T eIA
A F AL F A3 o]83i5i

b rlo

Table 4. Components of buffer solutions

Item g/liter(D.W)

Buffer solution A:

KH.PO, 10.0

MgSO; - TH,0 0.5

NaCl 0.5

CaCl, - 2H,0 0.1

Urea(regent grade) 0.5
Buffer solution B :

Na,CO; 15.0

Na;S - S9H,O 1.0

(3) HHYMUO| pH, 2P E U ammonia ST
£3

In vitro ¥}%¥ 0, 2, 4, 6, 8 X 12A]7bA= 7}
7y wjoklE QI 54 pH meter (Corning
445, USA)E pHE Z7A3}Z, 3,000 rpm(0TC)Y
A osEE 94 FEE 3 F3te
alcohol ¥ ammonia FX =# ol o] &3}t
Alcohol FEF glucose analyzer(YSI 2700,
USA)E °]§sle #4J81512m, ammonia =
= AFEEA7)(Quikchem 8000, USA)S ©]-£-3}
o FA%R

> [=]
Aeag

(4) AL XY s

In viro Wepe] FBA A

Ast7] #1388 0, 2, 4, 6, 8 X 12210 ER 5
mle] wjokelS lefL ¥ 20%2] HPO; 1ml
2 3} HgCl, 0.5mlE #7138k 4,000xg
@T)IN sE A4 2] Ade AR
¥ gaschromatography (Shimadzu Model GC-17A
Ver. 3, Japan)S ©]8-3}lo 3 xRt =
27355},

5. SAZH

E AFA ikl F2 ammonia, pH,
alcohol @ kg R} Exo] AEL
SAS package (1999)% °l&std FAHEAH %
Duncan®] multiple range testS AA|3}e] Az
F7+e] 82 A(p<0.05)2 AFsIch

m 234 % JF

1. Ammonia 5% 3! pH i3}

43 LaNES] ABFTFE in viro WF
A E<te] ammonia FEHIE FARE A3}
Fig. 1914 Yepd uls} 22t}

Ammonia Con. mg/d|

Incubation time, hours

Fig. 1. Ammonia concentration changes of
AFS and AFB over in vitro incubation
time.
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In vitro "NeFHZ29] ammonia EX+ ¥i%F 2
A 7tell AFST R AFBT7}F 742} 12.8 mg/dl &
125 mg/dl2 H=xTe] 11.8mg/dl 2o} A3
L 20F JEPRGTHp<0.05). Wik 4A el
27, AFS ¥ AFBTT 727 119 mg/dl, 122
mgd L 123mg/dlE HHE77} F7Fshe ubd
of AETEL Fadke Aoz et 1
gt wljof 4AIZHEE] 12417 Aboledl dlxT
AFS @ AFBT9] ammonia ¥%2} ZrALEE
Ztzt 0.19, 025 X 041 mg/d/hE ¢7E YA
ABTEC) dxTo) vjs w2 Yebgon,
E3) AFBFE ™% 12A17F9] ammonia 557}
8.14 mg/dlZ. THET2] 10.09 mg/dlell ¥]3] &
Aoz Jepgc) 47 YAAETE2] ammonia
FxE daz7ac vad Wiz 6A] 1A
A vebgot ok 8A7te] ARsHRATE
= o3& LFEAETE ammonia SX7} o
FTo) v e AR RQ) olF A}
= W sAINE dTg LEALERTEA

gdckeich ol d2g EARE wkRr]
| lactate ¥ -2 pHell 23 =] AE<) 4
o] AA5]e] ammonia °]&EEE Hoj=H
vjoF F7)= oA g AT AL
2 FI3IviAndree Durix 5, 1991).

b @3 AR W in vitro
vzt 5t pH WislE AR A Fig 2

2

AFS 3 AFBY] in vitro “H¥z}A E<t pH
A3E AR AR el 247kl 42 e UE
AnTEe] 27 pH Eeoh @A vepgd
Ae oA &2& DaAES] pH7KTable 2)
dx27 2ol Uoly] diges gdsd 13
b ouljok 2417 A|Zto] 3t whet dfx
T2 pH7} &3] A3IE oY AFST= ®l%
2A17HRE] 4X7M7HR], AFBTE wiSF 241 7R3
Y 62177 tha FUBKYL ZFashs 7

72 - -O- - - Control

—{—AFS
—N—AFB

pH
o
]

6.6

6.4 F

0 2 4 6 8 10 12

Incubation time, hours

Fig. 2. The pH changes of AFS and AFB
over in vitro incubation time.

o

Fe Ryt ol ¢IE HEAERAY o
Wheu| QEe) WESA Aste DA B4
I Qem, <zg wEAET] EA:
lactate, Z}4% LEAY F R F2 pH T2
Q#) PrTFro TIE VAARTEY 5
oA FAlo] xolx)7] Wiz AdHT.
gbaol wioF 6217F o] F4E 12417 Akl
wjokale] pH7L xRt WEARTSNA
A JePEUl(p<0.05), ol LEALRTEC
A ru|AEe) o5 wEANE ] F20] dix
FollA mch AL vk, 42 LEAE Foll
EA3R= live yeast®] pH 7 & IK(Nisbet, 1991;
Chaucheyras 5, 1995) W&l Ao = ko

rlu

N

2. LU Fe| YT HE W

AFS % AFBTY in vitro Wik 5 &
28 FPAHE AW AE Fig 39 vet
A uje} 2ot

In vitro ¥loF2]
FALZ ] A7 wjek 247kl 5.0(AFS) E 5.7
mg/d(AFB)E. 3715l em, gzt 0.7 mg/
dz v Z7FE 2ok E£3 AFS 2 AFB
FE= deF 12417 42 74 2 82mg/dlR

Ioe ¥E: d2E %
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---O---Control
—{1}—AFS

Alcohol concentration, mg/di
H
(=]

ey AFB
2.0
1.0
B--..----C Oovvnrmnnne Fo
0.0 M . - . :
4] 2 4 5 8 10 12

Incubation time, hours

. 3. Changes of alcohol concentration
during in vitro incubation of aicohol-
fermented feedstuffs.

&

A veht wfek 248 27k 480 9
43.9%4 F71EE 2AE 2 Yrkp<0.05). 13
Y =T wlF 1242k 42E FEIT 09
mg/dIZ in vitro W|FTANA LI L Fxo
37l 22 e Aoz Yehch ol e
A= Wb AEe] 3t 43 g olLESS
AxgE v in vitro WFRAEQE d3 S
WEAR AHYFMe ERgo] AHHem
AAENE Aoz A" oy dzd
DI AR E LHEALES Y £A5= live yeastd
gEo WY g2E AL JFsEH

40 Total VFA
mM .- z
b d

35 Pl *

30

25

20 ¢ Control
DOAFS

15 AAFB

10

0 2 4 6 8 10 12 14

Incubation time, hours

bE] =), Kung S(1997) w4y

0)43t in vitro A3 NA yeast cultureE A}
& 10g T 200mgE H7Ispe] kR A] W
14X 27}12] live yeastT-s FAET 4+ 98y
WolE-g AT AgstgriL
X213k v} glch 5, Thaver 5(1983)2 %5
AN Fa(H) 3] 2 AF A
& WEAA ) A= acetyl-CoAZ acetate
2 APAF)A ZFEL ethanol® A7t
By3ly glo] 4FE AL pH H3txE &
Aok 2 Age] AdfelA HxT2] pH7} #R
oFA|17te] AsIAA FRE WAAE HET
of wls A Jebggels E7stn ¢EE
57} SUPEHA e EmE dasts AT
72 s SV pH Asket AN &
2L ATl o3 AR Almsct

[]
Gz

[+

1]

3. 3 Xjgtitel MM g =M #st
oz WEALE Ao wE in vitro ¥IOF
o o] ZF FUAAMHTVFA) 55 H3 4
2+ A Apkake] xAnlEe] W3l Fig
4,5 % 64 thehdl vhh gk
In vitro ¥joF52] TVFAS] 5% wloF 2

80 Acetate

© Control
M% DAFS
AAFB
A}
70 Q
§\
-
~.§
T
* Q"..
60 | .\\
50 1 1 A 1 il 1 -
0 2 4 6 8 10 12 14

incubation time, hours

Fig. 4. Changes in molar concentration of total volatile fatty acid and molar percentage of
acetic acids during in vitro incubation of alcohol-fermented feedstuffs.
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30 r Propionate

28 p

26 | d
. I
P
20
18 £
16
14 |
12
10 1 . L 1 L 1 )
0 2 4 6 8 10 12 14
Incubation time, hours

M%

¢ Control
DOAFS
AAFB

M%

5 r Butyrate
14 } © Control
OAFS
BT | aare . 2

0 2 4 6 8 10 12 14
Incubation time, hours

Fig. 5. Changes in molar percentage of propionic and butyric acids during in vitro incubation

of alcohol-fermented feedstuffs.

AR Agztel fARE 22 YRS
ek 4A1Zdel] HE2TF7) 283 mME YERY
AFS % AFBT9 238 ¥ 208mM Rt} ¥
oy wjoF 124)17kell AFS W AFBT7} dl®T
o Blsf} 12.5% R 28.1% FAshe ZRE R
RthFig. 4). °|3 A d7g WAEAE
WA NA AAEE oREe] UasA 2
(zymohexose)Z} ¥T& Y FAPLE o|4H
v, W AEY F41& Al a3 9
oj(Tagg =, 1987; Lindgren %, 1990; AX#l 5,
1991) ¥ HEE A3A7I22 VFARA
v &S "olEgls Reg wEYg. 434 §
(1996) 2 BEH 5(1991)2 v|AY} LEAIRE
ZolJA] FoiA] WA LaSES} FAF] @
olAitty Ryl itk E3F AFBTY TVAF
3HFo] AFST RohE WAl et Z1& AFB
T2 4zE o] AFST 2o} EH3M|(Fig.
3) fEez I

4, =72 TVFA A4 S+ Wik 24
ZHRE 4AZF AYe)ell 3.88 mM/Mholgies ok
4AZHE] 8AIZEALOlo) 1.57 mM/hE YrER A
Zko] Azt we} Ztadhe Aoz JEyt
o} ol WEIAC] wa Ryl M8 T
slzo] sl AlTe] AR wet Al

AENDF)o] ¥3=r] Wiz wd= ®
g, ok SAIZHRE] 12417 Alelel] TVFA A
A&= 02 mMh)7E B 5 Rl A=
NDF ¥all&x9] Zrast waskge] Fao%
pH7t AsES) wEezw ddsich a2y
7Z4zre] &3 BEAE AHETES] TVFA A
)45 (AFS, 148 mM/h; AFB, 1.10mM/Mh)7} ®f
FFox ANstEA] e AL 2/|DA] U
FAERE FUEYY lactate o] ¥bER|A
Sof o3 FEDM W PES FAol A
A5 3EH7) Wi woEld

g, LA APake] 2gv)EE AR
A7} acetate AAAUEE wljF 24|70 AT
7} 673 M%Z AFS 2 AFB2] 7545 % 7548
M%) Bjs) 2 Ao Jelgou(p<0.05),
wof 8A1ZHEE] 124]7F Alolel]l acetate 3]
+& Nzt F53 FasA 4] Az

£ QA 5L KA AR yebg
thFig. 5). ¥, propionate A ®]&S HiY
2A1 74| gl:Folq 222M%E AFS % AFB
T2 17.8 € 17.7M%e°]| v]3] He3oz =7
el o v p<0.05), #HoF 8AIZHE] 12417 AL
ool Az} F43] FUlstg e Azt A
YFEL AT 58 FAE Aoz Yy
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200 Valerate

1.80 f é

1.60

M%

140

PRI

1.00

0.80 | +

0.60

© Control
OAFS
AAFB

0.40

0.20

0.00

A 1 1 1 )

0 2 4 6 8 10 12 14
Incubation time, hours

Fig. 6. Changes in molar percentage of
valeric acid during in vitro incubation
of alcohol-fermented feedstuffs.

WoHFig. 5). ol wjFAZte] AnsiA dx
T HEAAC BAEE A FaAAE
)3l lactate-propionate A Ao] EA =LA
B 5, 1981; =i %, 1989) ¥¢IZE wWEAE
AT 42g HaNEERYE fY=EHes
Aidel o RAAPTAAC] JAE7] HEL
g @it} Butyrate A4 wle2 Wik 2417
o =77} 93M%E AFS ¥ AFBTY 6.7
R 68M%el ¥lF] ¥ FELE YEppte
ujoF 8AIZHEE] 12417t Alolell butyrate SR
2ol A Fo] FUbsh= ¥, AYTEL
AT 5L FAe Aoz JelgciFig
5). E3F lactate?} DAZE #A7} = valerate
< 9=, AFS W AFB7} 7z} wfioF 2, 4
6ATHEl A= AlFen 72+ XETe
Nepale] pvk SRR e AdD
3= Aoz JeldciFig 2, 6). E3, butyrate
TS wiF SAIZMRE 12417 Abelel] T
NH 553 S7IEART 2+ ML o
& 55 FAske Ao Yeht d3s

=
AR Ao BEEAEY BESEE A

g nE,E ox,

A7 B ok ofue} dzE Aele] A% acetate,
propionate, butyrate 3 valerate AAgvl-&E
AT FFEoR2 FANIE ZoE AdHct
28} caproater™ ZH7be] AEEolA A
WjoFA 124175t AAEA U= AeE
FAME it

2 AAneN dng WEARE ofF
Aabwt e pHE WY LEZAES A
3= &3t ol ZloE WAdEn, FFAlE
ol 93 bt asys AR AAt
ol £E &S /M AR FARG ®Y
FEAR OFAe A eae AATAL
ZF2  lactate—propionate—butyrate—valerate 3
Al Al A AR, 42 2 ¥F
& WaALE A2+ acetate—>butyrate—valerate—
caproate 3A1°] dAFHAE ZH3HA HER
o] WFEAME 7l UA3 ¥]EE FHE A
NAFE Aoz AAA) dFE F 3
wEAE A o3t W o)d UE
pattern A4S JAIBtL FFAE de
of 23wty A UEE ARAHoE 23
¢ Aoz ks

=

X,

£

e,

3
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fok
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)

in vitro W95 <] NDF #3&S
3 A= Fig 7914 Yeht glch

wjoF 4X7W7A] 2T NDF &

AFS 2 AFBTRTH Y& AAE ¥ on W)

oF 4A7HRE dETE AFS ¥ AFBTRCTH

NDF #3llg°] ¥ Az Jeych o]#g
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30.00
= =O= =Control
25.00 ¢ AFS
20.00 seesesefpenceen AF B .

Disappesarance rate of NDF, %

0 2 4 6 8 10 12

Incubation time, hours

Fig. 7. NDF disappearance rates of AFS
and AFB during in vitro incubation.

Afrd e #E Fald dag 7M4A4
g3l g $EoR o]Fe FAE EIHY
= Aoz dA Yo 2y v 12417F
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