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SUMMARY

1. Title

Technology of goat meat juice production and to search specific

characteristics from korean black goat meat.

II. Object and Necessity of the study

1. Object

This study was conducted to determine nutritional quality, processing
characteristics, and shelf life of korean black goat meat and to develop
technology of goat meat juice production. Moreover, the aim of this study
was to establish optimal technology of producing goat meat juice to
facilitate intake of goat meat juice and produce korean black goat meat

pill and tablet by using this settled technology.

2. Necessity of the study

Black goat has been famous and used for healthy food in Korea.
Especially, it was recommended as good food to pregnant woman,
recovery patient and children. In Korea, black goat meat extract which is
boiled in water containing oriental medicinal herbs such as sesame, milk
vetch root, ginger, licorice root, is well known. Also, black goat meat is
used as Bulkoki and roast meat. Black goat meat has been recognized and
circulated as a drug rather than a food. Therefore this study is needed to
determine nutritional quality and processing characteristics of korean

black goat meat and technology of goat meat extract production.



ITI. Range and Scope

1. Characteristics of black goat meat

Nutritional quality after slaughter, characteristics of processing and

shelf life of black goat meat was conducted to determine peculiarity of

black goat meat.

a. In order to investigate nutritional quality, moisture content, crude
protein, crude ash, amino acid, minerals, fatty acid, cholesterol and
carnitine were determined.

b. For processing characteristics, color, water holding capacity,
cooking loss and texture were determined

c. During storage of black goat meat, color, pH, VBN and number of

microbes were determined.

2. Quality of commercial black goat meat extract
Price, processing method and nutritional quality of commercial goat

meat were investigated.

3. Optimization of black goat meat extract production

Important factors in making black goat meat extract were extraction

time, extraction temperature and amount of water addition. These

factors related directly to quality of black goat meat extract. To

produce nutritionally and organoleptically excellent black goat meat

extract, optimal condition was established.

a. optimization of amount of added water, extraction temperature
and time

b. Determination of nutritional quality of black goat meat extract in
optimized condition

c. Shelf life of black goat meat extract produced in optimize condition

was tested



4. Development of pills and tablets
Development of pills and tablets of the black goat meat extract
produced in optimal condition

a. Establishment of pills and tablets production procedure

b. Nutritional quality of pills
IV. Results

1. Characteristics of black goat meat
a. Nutritional quality

1) Carcass percent of male and female black goat is
28.70£5.52kg(48%) and 22.93+2.13kg (39%), respectively.
Carcass percent of male black goat was higher than female's.

2) Crude protein and crude fat of black goat meat were about
21.1% and 3.7%, respectively. The crude protein content was
similar to beef's, but crude fat content was lower than other
species.

3) Saturated fatty acids were 47.62 and 41.88% in loin and rump,
respectively and oleic acid was 46.59% and 50.29% in loin and
rump, respectively. Cholesterol concentration was 35.73 7 37.48
mg/100g in black goat meat, these values were significantly
lower than beef and pork.

4) Glutamic acid was the highest and the rate of essential amino
acid was ca. 50.3% in black goat meat.

5) Mineral contents were in the order of potassium (K) >
phosphate (P) > sodium (Na) > magnesium (Mg) > calcium
(Ca) > zinc (Zn) > iron (Fe) > cooper (Cu) > manganese
(Mn). Specially, Mn and Mg were detected, which were little

in beef and pork.



6) Range of L—carnitine was 20.8 to 26.0 mg/100g, which
was higher than that of beef (11.7715.3 mg/100g) and
pork (2.07 2.4 mg/100g)

Therefore, black goat meat is not only the low fat and high

protein food but also contain high level of minerals and a

bioactive carnitine compare to other meats.

b. Characteristics of black goat meat processing

1) Lightness of black goat meat was higher than that of beef.
However, a value and b value of black goat meat was low
and it showed light red.

2) Percentage of water holding capacity of black goat meat
was 77—78% and that of cooking loss was 45.97 54.7%

c. Shelf—life of black goat meat

1) Change of pH during storage of black goat meat was
significantly higher in aerobic package than in anaerobic
package.

2) While VBN value showed 8.867 8.78 mg% at early storage,
rotten odor was appeared after 7 days of storage and VBN
value of that moment was 11.0713.0 mg%.

3) Number of total microbes is increased continuously and
reached over 7—8 logCFU/g by 10 days of storage.

4) Lightness value was decreased as storage days goes,
however, a value was increased.

Therefore, these data suggest that the black goat meat will be

desirable within 7 days storage at 4TC.

2. Quality of commercial black goat meat extract

1) °brix of black goat meat extract showed difference among

companies due to difference of each processing method.



2) Protein contents of black goat meat extract of all subject

3)

companies were under 4.0%, which means that black goat
meat extract was in—congruent for the Conventional Food
Standard (protein should be over 5.6%).

Amino acid content of black goat meat extract was 1/10 of

original black goat meat

3. Optimization of black goat meat extract production process

a.

Establishment of condition such as amount of adding water,

extraction temperature and extraction time

1)

2)

3)

When 2 times of water added in making black goat meat extract,
yield was low as 71.95%, however, protein content and °brix and
carnitine showed high level as 3.78%, 4.40, 117.72 nmol/ml,
respectively. We suggested that 2 times of water 1is best
condition.

When 2 times of water added in making black goat meat extract,
essential amino acids were high in the order of arginine, lysine
and leucine.

In terms of extraction temperature and extraction time, extraction
for 16 hrs at 130C was determined as best condition because
yield, °brix, protein content, carnitine of black goat meat are

86.40%, 6.23, 5.02% and 118.3 nmol/ml, respectively.

From these results, after considering of yield, °brix, protein content,

amino acid content and carnitine, the optimal condition of black goat

meat extract is that adding 2 times of water per kg of black goat

meat and extraction for 16 hrs at 130C.

4. Nutritional component of oriental medicinal herbs extract



a. Effect of oriental medicinal herbs on black goat meat extract
1) When oriental medicinal herbs only were extracted in the optimal
condition of black goat meat extract production (adding 2 times of
water, extraction at 130C for 16 hrs) °brix, protein content,
carnitine were 6.0, 0.1%, 0.54=0.02 nmol/ml, respectively.
2) Mineral content of oriental medicinal herbs extract only is high in
the order of K>Mg>P>Ca. Especially amount of K(potassium) was
the highest as 101.3 mg/100g.

Therefore, carnitine of produced black goat meat extract was not
from oriental medicinal herbs addition but from black goat meat

itself.

b. Quality of black goat meat extract produced through the optimal
production condition
1) Protein content was 4.6% of black goat meat extract produced
through the optimal condition
2) Amount of essential amino acid, non—essential amino acid and
total amino acid was 769.9 mg/100g, 2,377.1 mg/100g and 3,147
mg/100g, respectively.
c. Shelf—life of black goat meat extract
There was no difference among treatments during storage days.
Aerobic plate counts, psychrotroph, coliform, E.coli, B. cereus were

not detected during storage days.
5. Development of pills and tablets

Pills and tablets were made from black goat meat extract produced

by the optimal condition.



1) Drying yield for making powder was ca. 8.0% and concentration
yield for making pills and tablets was 16.5%.

2) Basic making procedure of pills and tablets from black goat meat
extract is as follows: concentration — mixing — 1st coarse pill
— 2nd fine pill — molding — drying — product.

3) Sensory test of pills and tablets showed that intake convenience
showed higher score in tablets than in pills, however, no

difference was found in acceptability.

6. Nutritional characteristics of pills and tablets made from black goat

meat extract

1) Protein content of powder and pills was 57.3% and 24.4%,

respectively.

2) Essential amino acid amount of powder and pills was 9,563.2
mg/100g and 7,602.9 mg/100g.

3) Minerals of black goat meat extract powder and pills were
2,964.61 mg/100g and 2,341.82 mg/100g

4) Carnitine of black goat meat extract powder and pills were 150.0

nmol/g and 82.29 nmol/g, respectively.
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Table 1. Number of goats and livestock farms

Year Farms Heads
1998 59,775 538,539
1999 54,171 467,874
2000 51,585 449,417
2001 50,824 440,416
2002 45,232 444,150
2003 43,008 483,034

Source : Livestock bureau(2003)

Table 14 XH=vke}l o] Abeke] AMS #7kp+ 19989 59,7757 ol A F-E
jd 7Faske]l 200390l 43,0087 0lH, AFS F4gm 19984 538,539
ToA 2001 440,4165% 7hA] 48T, 2003 os 483,034% thA] =
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Table 3. Composition of goat meat compare with beef

(mg%)

Vit. B2 Vit. E

Vit. Bl

Fe

Ca

Protein (%)

0.15 0.25 0.25 45

847

112

20.6

Goat meat

11 210 0.08 0.17

18.6

Beef

Food Composition Table(6th Rev., 2001) ; National Rural Living Science

Institute, R.D.A.
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7] (Milk vetch root),
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==

7% (Licorice root), A3 (Cinnamon),
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Z (Cnidium officinale Makino),

3

Z

radix preparata),
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<7 (Angelica),

o, QX% (Artemisia capillaris) ©]ow Z H7}IES Table 4] veERSITH

ZoF(Paeonia japonica), &% (Atractylodes Rhizoma),



Table 4 . 3FeFA] (Medicinal herbs) ¢ & 2 H7}=F

Items Add ratio (%)
T = 3
A 3
= A & 3
EI 3
% 7 3
o zp of 3
2 = 3
g A 3
Wy 3
9 7 % 2
3 FHAE FEFY & Y AAE Ax
h §TEL 088 B9 AAFS Az felel TPx 42
A 5FE 42Ee FARE 1w $EAS Aslee] @ 9 4
25k 34 EF9 Y7hFS Table 59 vehhgln.
Table 5. Ratio of additives for pill and tablet
Items Additives (%)
Pill CKMBE' 45
Husker and black bean mix powder 45
Beer yeast 10
Tablet CKMBE' 50
Husker and black bean mix powder 40
Beer yeast 10
Polydextrin (0.5)
Magnesium Stearate (15)

CKMBE' : Concentration of korean native black goat extract
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Table 6. Extraction conditions of Korean native black goat meat

Conditions

Items

Water addition
(16hrs/1107C)
Extraction Temperature

3 times 4 times

2 times

130T

1107T

90T

(2 times water addition)

24hrs, 32hrs Ohrs, 16hrs

32hrs, 48hrs

Extraction Time
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Washing

Cutting

Mixing

Extraction

Filtering

Packing

Sterilization

Cooling

Storage

Fig. 1. Basic processing flow of KNBG extract manufacture
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EE AggF Yo Z3H7] (Kitchen aid) S o] €3}9] mixing 8F1, WE5o] A& 2+
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b % @A (Crude Protein) &%

BN 2ol gk 242 AOAC(1990) 4ol wet A F171.5 g
WAl el Yol 3AIE AFRAIY Ax § A 3AF 12 mlsh FujAE Y v
g o | FalFH A 5507 600CE 1.5A1%F 714 & WA 7Y, Qe &
el FHT 100 mlE 3] Fo] 95 H<] v semi—auto A FF 4

4 gAE gl 43S

(V1—Vp) XFX DXNX0.0014
Z @R (%) = X100
S

Vo : Blank(mL), Vi : Al5¢ AAX(mL)

F : 0.IN-NaOH %= &9 97}

D 345, N A2A5 6.25, S AEH (9
0.0014 : 0.IN—NaOH 1mLel ad3a= N2 (g)

2} % 3]% (Crude Ash)
AOAC(1990)WHell wet Alx 5 g& 3&F7]e €1 550C 3|st=9

A aA7 F B B Fstel At

Wy — Wo
z (%) = X 100
Wi — Wo
Wo : 715-A1(), Wy @ 313} & AlR5A(g),

Wy @ 33 5 AR5 ()

< AccQ—Tag W1 (1993)& o]&3te] HPLCE 413t

At EAS HEl AlE ¢F 300 mge WEs] FHshe]l ampleo YWil 6N
HCl 15 mlE 7k vy No®2 A @sto] Al&sHA dasiqlth. o] 110T
QoA 2427 Tk Al AL H O AZelA Wdste] "ol (HPLC
4)50 ml BEgEgGAT AL o]F 0.2 pm membrane HEFE o7t F

25 ml & EFhxe] 2 m¥ wEbd 3A4ste] AccQ-Tag WHo=

[e]
o
i)
=8
2

(1){_5
ol



flo

Ag AR ®EY Azt 98n 2ol s9len, HPLC B4z
Table 73 2t}

O RFEN Ax
(Amino acids Std. Soln., Type H; Wako)
2.5 mole/m. X 1 ml/ 20ml 0.IN HCl = 0.125 mole/ml

uh) F71E A%
1A 24 S8 AR ok 275 g& E7Rdel g1 on] 3 #
550C 713tz 2413 B2 v Wit o7l & ol&4 10%E=
7l AE AAZ HF24AH1:1=D.W: HNO3) 4 mLE® ¥i o
AL AA71(1200) o s Eeid v, 550C A7) 3zl 113t 3]
s § HS9AH11= cHCD 10 mLE %o ©o]& 50 mL 4§ Zet~az
A olerr A8, odete] FrEAY ZepzvbdAtE T3 (ICP-AES ;
Inductively Coupled Plasma—Atomic Emisson Spectrophotometer, Jobin
Yvon JY138 Ultrace, France) &2 FX3}5t) 2+ 949 EFEN9] FE+ 0O,
1, 10, 50 ppm® 435 ol&d HAFds ZAste] A o o
ICP—AES®] 2§37 Table 8% Zth.

Ab) HIERRD e
TS S & FEHE ol
Lol F718mE ol &ste] BIEM]
Z F%3 & HPLCE &F 39T (Table 9). Trans—retinol 1 pg¥
retinyl acetate 1.1467 pg2 3.33 IU° al3% ™, 1 g retinyl acetatex 2.90
[Ue] sfjgstrl. BIEFR] E= tocopherols ©]-&ato] = #Alstqlth vlERR] CE
2 ascorbic acid® standard® 3o & A5l olw] ascorbic acid2};
erythorobiotic acid AFo] FFiEo] o] 7] wjol BIEYl C $&F2 o]59 o=
AxtE ek, olw o] ZF FEH-S AccuStandard Inc (USA) #|35& AFE-3FA T

e



Table 7. Conditions of HPLC for analysis of amino acids

Items Conditions
Column 3.9 X150 mm Nova—Pak C18
Detector Fluorescence (JASCO FP-920, Japan),
Mobile Phase Ex(nm)—-250, Em(nm)—395
Cycle time of injection gradient method
Injection volume 10 b
Column Temp. 37T

Table 8. Operating conditions of ICP —AES

Items Conditions

Power 1Kw for aqueous
Nebulizer pressure 3.5 bar for meinhard type C
Aerosol flow rate 0.3L/min
Shealth gas flow 0.3L/min

Cooling gas 12L/min
Wavelength (nm)

Na 589.592 K 766.490
Ca 393.366 Cu 324.754
Fe 238.204 Zn 213.856
P 213.618 Mn 257.610
Mg 279.553

o) L—carnitine

Algo) g% L—carnitine o5 42 T HULE o]&3 Cederblad®}
Lindstedt (1972)9] carnitine ¥XH'H &

W3 A7l Sachan ¥ Rhew(1984) 2]
WS ol &ste] EAEITE o AAlekAl ddstd stEY" RS flE WA
A& 100mgell #1]¥ 0.3 M perchloric acid(PCA)E HERY 3 ml7} A4 4
=tk 24 & 2500 rpmollA 1083 9AE st A 9 phenol S ¥

AZA 7 =39 phenol red test tubeol g4 wldt A5 N 100 plE FH s}

o]
o] Y&rh 65C water—bathollAl 6023t WESSHAl b4, o]ul  shaking



incubator® o]&%tth Wkg & ZF tubeel 150 19 MOPS—1 solution(1 M
3— (4—morpholino) propane sulfonic acid in 0.6 M PCA)E Y1 vortex®
Aotk A& flolA 3023 WA & § d4E8 (1500 x g, 4C, 10%)
£ stz Asdor FHE 100 uxlE FH3 o7)o 400 xl19 reagent
mixture (12012 1 M MOPS buffer, pH 7.4; 20 ©19] 0.1 M potassium
ethyleneglycoltetraacetate, pH 7.0; 2019 0.1 M sodium tetrathionate;
200191 0.1 mM [1-"C] acetyl CoA solution; 40 x«1¢ FH5)E YolF
H, HF$-& 20119 carnitine acetyl transferaseZ 2o FHA A|ZFHT}, o]
tubeE £O0% 5o FHA a4F Yotk 37CE water—bathelA 303t
WH-S3LA 3 3 lon exchange resin(AG 1x8,200 to 400 mesch, CI—form)©]
&= mini— column (1x4.5 cm column) ol ZFHA| 71tk 500 pxl E=HFE F
Hogo] HojErh, 8 o] 2,59 114 < (scintillation fluid; 2L°] Toluene,
16.5 g PPO(2,5—-Diphenyl—oxazole), 0.5 g POPOP(1,4-Bis (2—(5—
Phenyl—oxazolyl))Benzene) S Yolth. Samples2| radioactivity:= Beck—
man LS—3801 liquid scintillation counter (Beckman Instru ments, Palo Alto,

USA)E o] &sto] A3t

Table 9. HPLC conditions for analysis of vitamins

Vit A, Eu—Bondapack C18 30 X0.39cm

Column Vit C N2 Column, 4.6 X 250mm)
Detector Vit A, E UV Dector (325 nm)
Vit C UV Dector (254 nm)
Mobil h
obile phase .\ & Acetonitrile : MeOH : H,0 = 88: 10 : 2
Vit C Acetonitrile/50 mM NHyH-PO,(70 : 30 V/V)
Mobile phase Vit A, E 0.55 mL/min
speed Vit C 1.0 mL/ min
Oven Temp. 40C
2} Ak

FEAEHOZE A8 10 g& BHT(8AE3HA]) 9 folch & (Chloroform:Met



OH= 2:1) 2% AW& FE31 0.2 ¢ 4= A 10 ml 0.5N NaOH in Met
OHS #Hi¥o] B2 H reflux?ell ¥al 1583 7tdste] A2l & 3 ml BFs
(14%) in MetOHE ¥ 1 methylation AFH . Methylation ¥ hexane bmlE
YL 5ttt ket & 23 NaClg-h& A%l 459 hexanesihE 78k
GC (Hewlett Packard 6890 series GC system) oA #2433t} A ukil 249
%71 Table 10% Zt}.

Table 10. GC conditions for analysis of fatty acids

Items Conditions
Instrument Hewlett Packard 6890 Series GC system ver A.03.03.
Column Omegawax—10 Fused silica capillary column,

60mXx 0.32 mm LD., 0.25um film thickness
Detector FID
Oven Temp. Initial temp.(180 C hold for 2 min)
Increase rate 1.5C/min
Final temp.(230C hold for 15min)
Injector Temp. 2507C
Detector Temp. 300T

Carrier Gas Helium
Split ratio 20:1
2h) el NEHE

Fe~HE $42 Hwang 5(2003)°] el wet &3 §0l& A8
AlgelM ARAS FF, AN F B3 2ol AHERE FESY. F
=% FUAHES AFSAS WTFEEEARE st GCE AF +48A =
dadHE FFANS WY 2EFEA W3S o] &ate] AXsith GC Az
o Zg: FAo] e SPB-1 ZFY 0.53mm i.d X30m X2.65m film
thickness, H&7] + BZo| 233 %7] (FID), £=x1S F47] : 270C, A&7

]

290°C, ¥ : 260C/10min — 3C/min—280C/20min, &5¥71A : AFo| T}



7} pH
7ER A e AAE 10 g AEE A FFT 50 mLe ¥ ¢
homogenizer& ©o|&3to] A ARG, 42 T FHFE 100 mLE 2 o5

(e}
el ol A pH(Model 5985—80 Digital sense pH meter, USA) & 43}t

fov dlo

=

Al
s

)

Aot o

it

2 5 S Hunter %$(1991)9 wWWe| we} L(lightness),
a(redness) % b(yellowness)? S =As%TE 294 2 308 A=
blooming A7l % A2}A (Chroma meter; Model CR—210, Minolta Co.,
Japan) & ©]&sto] 33 RHESte]  FASGIh olwf WAl L'=96.71,
a’=-0.23 , b'=2.76°] At}

1o

) 7tairE
9L 9 FAE 4 cmE AE v FAE S5ty 28 23S st
90C gzl 1AIZF 2t 7H4d v A8y 7tg A5 AR FA A&
=738k Aatakd .
thH =A%
7haztEge] AR SlAh S& 12417 4T WA aelA BasiGith A3
A AE Fol7t 2 em7t HEF sto] 4T A o] BEol HA AR
S A= dd XA prove’t A7zto] HEE dlo] XT—-RA Texture Analyzer

(Stable Micro System. UK)& o]&3ste] A4S FAsIT #4210

Table 12%} ZFom AR g2 Fig. 33 2}

Table 11. Mechanical condition for texture analysis



Condtions

Parameters
Option TPA
Force Units Grams
Strains On
Pre Test Speed 10.0 mm/s
Test Speed 1.0 mm/s
Post Test Speed 10.0 mm/s
Strain 60%
Time 2
Graph Type 10
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Fig. 3. Typical texture profile using texture analyzer

n}h) B48 (Water Holding Capacity)



Y

(1970) 9] ™

=N

<)

Lakkone

BR v BR - o) XM 0y b S
T S = o -
TR m =
m iy R o M = = gl = mﬂ
HT ey %b Ar oo < = o < "
OM =) —_ O H;.O f:.AII
A — A
R S nH <~ WL w = =
e _ = =2 T3 T L Y ow
T T 5 3 o WO T i e
HT DT - ®© —_— . ﬂ_OI 03 <
Qo L [T < X om T ™ o
N o o =R L~ & o
a s S g p B X o T
W AR S O s ur o =
o] o W < o By K-
S o+ O o o 2 TR
g n s 3 #ool W — ° dr
a7 oF S0 — 7 oar o\ ~
ST = N o ol N .
S g I g N 3 )
S =2 g T 9 & g 3 7 - &
(ap] - om) i e C..g o o
o x W © 3 o 3 o Z ot
) —_ —
* . < T oo oy 0 % S =
o * - 5 o T E i o
) e i%h _d]ﬁwow o7 o B O
~ N 0 o o O o KO O T
AT = 5 RNPALRYIAA O g =K
S S 4= P o T < ] ~ 7 ¥
N S T 2 = N Zz w2
T = oo NOF R o m Re
oSy = a O o &) = W
ol » o E I ~ TyT P
L < 5 o — O N\ Eal o
= Ao I ) N e ” NS i A o e =
) ﬂAI J7A| ; —_ . = ~ ‘0
H o 2 o % & Px FEEFY
i o il o T = B3 M o7 or
Jo o = ~ G XA o %o 4 dr 32 o o oo NP
B N W oy OO A L S Zn o B X0 o
= T S © ¥4 ) - Ty W o W
i A - o S A I N NI ol A T X 2
w X B o o BR N oF Gl
g (s = o T o~ oo B MOB T LS
S & ~ N 28 ~ 8o ol I & ol ~ 3
[ap) —_ ° —~ =5 Mﬂ E —_— o ‘D| ~ )
. = N <t X0 O Lﬁ ~ X )
CEAY n T B 0 R X0 A

st

omogenizings

Fod 8,000 rpmollA 27 5%%F h

°

7}

o
=

3 SHFF 90 mL

Bl

15

o

goll



< whatman paper No. 45 ©¢]83}o] oJIHAA ABZE A}
sl SEFY A4S, SEEF AHHE AERE ARSI AsE dHE
conway €719 ¢4 1mL& Fdta WdelE 0.01N HsBOs 1 mL¥} A Aok
7bekar, el 50% KeCOss ¥ & 5745 29t} 37T incubatorel A 80
3 S F, 0.02N HeSO= A dste], g 7" AAE 54618l
o},

(A=B) XFx0.28 XD X100

mg (%) =
S
A 22X AAA, B A AEA, D A, St AR
F: 0.02N— HyS0,4¢] factor
(2) "AE 4
4 Fo g, AE MRS dAEE AU 4 AR 3 25 g¥ Fot
o 225 mL Qb ¢F8Ad ERTH F 1 mLE FHskol AR 34t o] 839

o}, A U] A &L aerobic total bacteria, coliform bacteria, sa/monella spp.2
LeXC:] ZAol B2 <olr it} S=Z9 A$, aerobic total bacteria,
coliform bacteria, E.coli, Bacillus cereus, psychrothrophs FAFS}IS T}

@ Aerobic plate count
ImLel A% 8AE AgFEAel A7 HAstel 4

dishell ®F3F2 Wi AlA 50CE HF£3 plate count agar (Difco) & FF31a
[e)
=

ki
e
Fl
(o}
Q]
5

TR WA 24 ¥e ARR 9T F WAAA Saskith oA
incubatorell A 24 T 48A1F Fb kst & AAHHE colonyE EF Aot 34
WSS Farol ok AwaE AAEt,

@ Enterobacteriaceae

Al gl 15 dAEZE 3A35Fe] petri disholl #53}

1:1
g BFHel ¥ EFR ¥
=

T AlA 50T
»ﬁﬂ = A

F Aol

}11
N
g

Z A3 violet red bile agar Difco) S &3
oF 35 1TCeA 24F2A17F Hjekst & AFAS He JSFE
enterobacteriaceae® =735t}

® Coliform bacteria



Algg&d 1mLy zt dAEE 3AMst ImLE wdd A EuA
(Pertrifilm CC plate, 3M) el HEs & & FFA7]aL, 35E1TColA 24+ 2417
ket & AE HS A= T Tl VIxE st e JgrE AlTete],
I Gy Jge) FAusE wetel AT 5 ARt

@ E. coli
Aggd ImLs AW gAstel dx IEE WA (Pertrifilm EC plate,
3M)ell ImL #5Fste] 2 FFA7]1aL o] 5 35E1TCelA 2424 3F 5t wjekst
ZIEE FAskes FA J=e BT At MM E Wkl s A
ST
® Psychrotroph
8 s FE SH8] fste] dAEE A A AdEds
plate count agar(Difco)ell &5 =% 3+ & 4£1TC incubatorolA 48+ 247k

==
=
Bk Wl T ANE BE AS5E Aty dMuN5E Ftel Y IR
g

e

® PBacillus cereus
T2AAME EAE o] gl AEIE B cereusd 2LAGEE Lolry] £8)
bacillus cereus selective agar(Accumedia, USA)°| 3A Hld¥=E B3 &
3to] 35 1T 24243 Fb wige & 2589 2598 &5 7
colony =& ZAlFste] 74kt
@ Salmonella spp.
A @gdE ImL AFH3ke] selenite F S3F wiAel] HEFe § 35E1CelA]
24 £2A)17F F<F wjoket & wjokdS rambach agar(Merck, Germany) o =%

sto] FHA 28 salmonella S 0= Fl skt

= A
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a) Korean native black goat b) Deskining

c) Carcass d) Deborning

Fig. 7. Slaughter processing of Korean native black goat



Table 12. Carcass yields of Korean native black goat meat

(unit : kg)
She—goat He—goat
Live weight 22.93 £2.13 28.70 =5.52

Carcass weight (%)

8.95 £0.83(39%)

13.80 £3.75(48%)

Tender loin 0.07 £0.02 0.19 £0.12
Loin 0.73 £0.03 1.76 £0.14
Chuck 0.30 £0.14 0.73 £0.16
Butt (with shank) 1.06 £0.14 1.89 £0.37
Round (with shank) 1.84 £0.21 2.66 £0.49
Flank 0.40 £0.06 0.59 £0.16
Ribs 1.52 £0.17 1.94 £0.40

Meat weight (%) 5.92 £2.64(25%) 9.76 £3.74(34%)
Kidney 0.04 £0.03 0.04 £0.01
Kidney fat 0.29 £0.18 0.61 £0.15
Bone 2.08 £0.42 3.53 £0.21
Total fat 0.62 £0.15 0.76 £0.24
Head 1.52 £0.12 2.18 £0.18
Feet 0.60 £0.10 0.78 £0.04
Intestines 6.47 £1.37 6.40 £1.06
Skin 2.42 £0.30 3.13 £0.53
The others 2.25 £0.94 0.20 =0.00
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Table 13. Chemical composition of loin and round of Korean native

black goat meat (%)

Korean native black goat meat

Species Items
Loin Round
Moisture (%) 74.5%t1.3 75.9£0.6
Crude Protein 21.1£1.0 21.1x0.4
KNBG meat
Crude Fat 3.7+1.3 3.7%£0.9
Crude Ash 1.0£0.0 1.0£0.0
Moisture (%) 67.4 73.1
. Crude Protein 20.1 21.2
Beef
Crude Fat 11.3 4.5
Crude Ash 1.0 1.1
Moisture 61.5 63.6
Pork” Crude Protein 17.4 18.5
Crude Fat 19.9 16.5
Crude Ash 1.0 1.1

YFood Composition Table(6th rev. 2001) National rural living science

institute, R.D.A.
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o)A palmitic acid ¢} stearic acidE T4 A 212} 25.46%9 16.62%
ollal, EVIF-9e A9 77t 22.61%9F 16.83%E  ESpAWAE FolAM M %
& BlES YEt S Es A S SARSI7F 52.28% lom EV]FS
57.93% % SAFHART E7|F97F 223 E0F 2 AdS BAY 223
Wik F oleic acid(C18:1)7F SAF9lollA 46.59% % =7]F-9lelA 50.29%=
A AR 57 FAAE 7P w2 vlES AA sl Z23AEAe] g &
E3A AL B &S BY]E-97) 1.38% SRS 1.10 Byt EA Yehd 27)
F7F A9 Bok B33 %7 #A YEbgth Linoleic acid, linolenic acid,
arachidonic acid& 29 JI7HAE H7lstes Qo3 7o) He T4t
ot SH4& FolA ALY e AN 49.63%% o EIFL)
55.52% % =71F-lelA A A dFo] #A YeEbRth I F linoleic acid9]
B AL 296% 183l BEVIN-9e 5.11%E RAMEACH ol AFAAER
(200D A 2.6%9 +FEt= whou, =5 (A9 9.5%) Bke o2 A4
Foldrt.  FHAE Hold  Folgk A ool Wol  EAlE:=
EPA (Eicosapentaenoic acid) 7} A-2>=o]2 |7t HEHH At} o]
W Abge] ol F AEel e AR AFEME Aew
TSR MUFA/SFAS Hlustd 43} &7]3-9jelA 7tz
FL17F oFF =2 #hs BolFUh

2

SHAAaFe] 2o FHAHE TR ST 37.4816.08 mg/100ge] %
3, B718 9= 3573+19.52 mg/100gE 54 97t kb A JEhyth AFE
AEEAZ 200D dahd =& SAHE 55 megd ZUAHES dHsd, 5
o FYAHE FHS 65 T 70 mgl®E FAH T o5 HlwEYS W 34
A o] FExEE o] dA Hrhe AS F F Ao, AAY 9 A
Fe2HE §& AEshe AnAtEdA oETd 5 Qs ASo] d F QAlth



Table 14. Fatty acid composition and cholesterol content of loin and

round of KNBG" meat (unit : %)
. KNBG" meat
Fatty acids Tom Round
SFA'
Capric acid (10:0) 0.05 0.04
Lauric acid (12:0) 0.08 0.09
Myristic acid (14:0) 1.67 2.27
Palmitic acid (16:0) 25.46 22.61
Stearic acid (18:0) 16.62 16.83
Arachidonic acid (20:0) 20.31 0.05
Sub total 47.62 41.88
UFA®
Palmitoleic (16:1) 2.60 2.41
Oleic (18:1) 46.59 50.29
Linoleic (18:2) 2.96 5.12
Linolenic (18:3) - -
Arachidonic (20:4) 0.08 0.12
Sub total 52.23 57.93
EPA? 0.15 0.19
Total 100.00 100.00
Essential fatty acids 49.63 55.52
MUFA*/SFA 1.03 1.26
PUFA®/SFA 0.06 0.13
UFA/SFA 1.20 1.38
Cholesterol (mg/100 g) 37.48+6.08 35.73£9.52

"KNBG : Korean native black goat

'SFA : Saturated fatty acids, 2UFA : Unsaturated fatty acids
SEPA : Eicosapentaenoic acid(22:5 w3)

‘MUFA : Monounsaturated fatty acid,

PUFA : Polyunsaturated fatty acid



Ao Fo T obnwAt A §F2 Table 159 Ak S92 &
Hool F ofmwal dEe 100 g@ 21,487.2+1661.3 mget 21,004.2
mgO 2 o7k §Idth. 7H A vEhd ofniAl FHEE UnbF o R
o] @Wo] YEl= glutamic acid® SA4elA 3,511.2+£321.7 mg/100 g, =
Bojo]A 3,333.6+256.0 mg/100 g Qth E94 & o] wE ofu] At
AL Aol7t gllon 1 FFHAE FASE AE BT ofv]wmAke Ay
A e w tE ofvitely vE EARNH FAHHE v Fgobr Ak
FAEA Pz FFetuAte] Utk I FHE= Table 160 et nhe} o)
97}A] (His., Arg., Met., Phe., Thr., Ile., Leu., Lys., Val.) & IFoln| A+ A
olefl Al WFEA] S22 072 AFFH o sh=dl SAh o AFotuieAt Bl
A g BRIV A42F 50.2% B 50.3%% FoEE iPOl-“é— HolA ekgtont 4
a3 (200D) o YERG 5] Fgotu sl S8Rl 46.6%E8 Y YA %
Ao g g dolgty & 4 QA )er Apotu it & 53] B 245 B
2+ leucine ¥ lysinel ®, 543 E7)|F % leucine 2 27+ 1
+91.8 mg/100 g, 1,839.2479.3 mg/100 go]l L, lysine TS 2,074.
224.6 mg/100 g ¥ 1,914.0£152.2 mg/lOO golth. &S M5 S FHIA
713 S 52ES st AueA AtstsdS S E TS st Folu] At
(methionine ¥ cystein) 100 g % ‘ééjk 1,031.8 mg E7]F9& 992.0
mgolﬁdoﬂi Aadog ZQ3 vekEoln)
o SA W BBy 7bz 2.013.8 mg/100 g ¥ 1,973.2 mg/100 gO &
LFERRE T

0% EHHH
o

|o

YAt (phenylalanine ¥} threonine) 3%



Table 15. Amino acid composition of loin and round of KNBG® meat

(unit: mg/100 g)

KNBG" meat
Amino acids
Loin Round
Essential Amino Acids
His 673.8 £33.6 665.7 £13.6
Arg 1,226.0 £117.6 1,320.2 £97.6
Met 621.5 £8.3 621.1 £18.7
Phe 905.2 £32.6 898.0 £52.1
Thr 1,108.6 £99.0 1,075.2 £79.8
Ile 1,128.7 £47.6 1,090.3 £86.2
Leu 1,870.5 £91.8 1,839.2 £79.3
Lys 2,074.8 £224.6 1,914.0 £152.2
Val 1,178.9 £59.7 1,131.7 £41.2
Sub Total 10,788.0£489.3 10,555.4+43.2
Non Essential Amino Acids
Ala 1,285.9 £58.1 1,249.7 £48.1
Asp 2,137.6 £189.9 2,025.0 £159.1
Glu 3,5611.2 £321.7 3,336.6 £256.0
Gly 1,058.3 £164.0 1,080.9 £104.6
Cys 410.3 £33.4 370.9 £42.1
Pro 788.5 £42.3 859.3 £45.1
Ser 726.2 £56.9 744.9 £31.7
Tyr 781.1 £26.6 781.4 £13.8
Sub Total 10,699.1+104.3 10,448.7+82.6
Total 21,487.2£661.3 21,004.2£63.3
EAA/TAA (%)} 50.2 50.3

KNBG" : Korea native black goat,
EAA/TAA! : Essential amino acid/Total amino acid
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wAeE A= Table 163 Z2th T 7714 %S w59 A543 (Barbara

1989, 1990) ¢} Hlw3tH <171 (576.9 meg%), 437](675.9 mg%h), =R 17]
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3] A T FRel s F FdEFs wobA, dife] Aay R Sele
Al A A7IdEDS FAdst=d s Ca, Mg ¥ Na 52 F7]do] o]
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A EAS A= Hed CL P Y S 59 Fr1do] wol Soj9lo] AMIAE
(acid—forming food)©|2}al 3tt}, & Ao ZASIGE 949 P &2
S B71897F 47 192.9+7.8 mg% et 206.30£5.1 mghs Kol AE
FAE 200D vk e =5(132 T 187 mg%) oyt AS (339 mg%) K.tk
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e o7 AT a8y 5159 T 185 mg%) = Aot AL ok
b e Roz AL L3 Nag $53 E&o] vashd Naold a2
Fol =/ Yetgten 53], &1 E%oA A YElA ¢ Mo Mg: &
A FollA vheptar ol



Table 16. Mineral contents of loin and round of Korean native black

goat meat (unit: mg%)
KNBG' Beef" Pork"
Minerals
Loin Round Loin Round Loin Round
Ca 4.1*+0.3 4.4+1.1 15 9 7 8
P 192.9*7.8 206.2*+5.1 159 185 187 132
Fe 2.370.3 2.2%10.4 1.6 2.1 1.6 0.7
Na 76.9+27.7 78.1+2.2 44 45 58 44
K 393.3+21.0 384.4*21.1 333 390 304 202
Mg 22.70.9 23.8+0.7 (16) - 26 -
Mn 0.02*+0.0 0.02%+0.0 0.01 - - -
Zn 4.9*71.0 3.74%0.4 2.97 - 1.8 -
Cu 2.5*5.9 0.07*0.0 0.07 - 0.08 -
Se - - - - - -
As - - - - - -
Total 697.0 703.1 555.6 631.1 559.4 386.7

KNBG" : Korean native black goat

YFood Composition Table(6th rev., 2001) National rural living science

institute, R.D.A.
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S92 T FAakst a9E 7HAAY synergistic 225 74X BIERY A B
Bl C 2 BlEYl E S 2Abergoew 71 A= Table 17 ERhidct.
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A4 SolM= HEM Avto] SAEGlow HE E 9 vElYl Ce HEHA &
orth HIEFY AE SARA] 15.8+3.0 IU, B7]1% 9= 10.1+4.8 TUZ e}
wiot

Table 17. Vitamin content of loin and round of Korean native black goat

meat (IU/100 )
) ) Raw black goat meat
Vitamins -
Loin Round
A 15.8+3.0° 10.1+4.8°
C — —
E — —

2) TF42E9 ¥ L-carnitine %

L—carnitine> AF#e] 1HgoA A EHH F=2 F5olv Wgels wol
HAY = ofp| Ak fARS B =, BlERII vlesh dgar dex 17 AE
QAfol &3ttt Carnitinel] 7Hg o8 A 7122 ApAl thabe] ¢ Bzl
Az ARALE vEZEg ol Y2 AFs] FEste] Ae AEAUAR A SHA
7l &N Ao, o]gle] ol E, FHAHE A, S5 T, WV F

A, ey U, Ady 7sAst el dis 35_?%7]- o# A tt. Journal of

AU, TS, £ B 53 2ol ael ged BeAes BEsoldc
# 9gaz AFHAL AAde] VLI A2UEe duHor HFA omF

B BEAG £ HHE ol Mol o8 4g4 Hel olguth
BH AFEE HeAL gt $9)S WS TFE =YY FFAA W, 4
BY AFS % vFe =R FReAL, B A8 2ASA g3 9o
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Table 18. L—carnitine content of loin and round of Korean native black

goat meat, beef, and pork (unit: mg/100 g)
Carnitine
Species
Loin Round
KNBG” 20.8£1.4 26.0£0.6
Beef 15.3+8.8 11.7+3.48
Pork 2.4%+0.4 2.0x0.2

KNBG" : Korean native black goat

I AY 39 5o AN E71F9Y carnitine & 2}
mg/100g¥} 26.0+0.6 mg/l100g °& F ¥ =% 98(11.7 ~ 15.3
mg/100g) ¥ =5(2.0 ~ 2.4 mg/100g) Kt} =9kt =

AL
& =% carnitine 3 vlwshd oF 10¥] AL =A FHeta S o

T

g
[
fo
o
aQ
=
B
[mg
=)
19
?L
u

Attt Lee 5(2002)°] 51U A#FE5S carnitine &S ZASH Ayel By 22
749 0.01 mg/100g o]l e 7+2F(0.03 mg/100g), chocolate(4.21 mg/100g),
MAEF(2.77 - 7.02 mg/100g), FAlolA = A9 veptA gprt. fiolrs
2L S24o] 91.09 mg/l100g, =4 17.21 mg/100g® X skt H3F
Leibivitz(1993)& kel 210 mg/100g, W% (78 mg/100g), (64
mg/100g) &2 X 13k AFSFSE-9] carnitine o] ¢ Hoh1 XS A3 2 o
TAIe} A Apol= AN eH FHa Fol vhE FFol Bl carnitine=

= AAREFAL STk

fas

A BRI Qe 5PED0] B 5
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71 A A
96.71, AN =S Yei= a
o7 =Ast. 1 A3

SAE9Q L ko] 435+

1.6, B7]5-$17F 43.0F0.2=

H-9efl Afolzh glo] Mld ¥V|E HY AAZ(a)v SANYH7E 12.511.0,
BI1R97F 13.8+0.6% E7899 HAALI} = HFS Ho|AW F97 i}o]
= Bolx gdrh I FAE(h)E 9 o)zt itk B 5(1998) &

o] Aol L") 33.7744.8, a” (AME) &= 18.8720.3, b (3 E)= 847
1084521 s, 94 & old Hla] $Fut Wxola wrow, A4
T gl g vhop gh2 Aolzka g 4= gl

Table 19. Color of loin and round of Korean native black goat meat

Loin Round
L 43.5*1.6 43.0+0.2
a 12.5£1.0 13.8£0.6
b —-2.7%£0.9 —-2.3%£0.3
L : Lightness, a : Redness, b : Yellowness
. %"éi o] B4E (WHO) 2 71473
HCH 17|17} 2814 AHgE ws o o= A% FE& A 41 §AF
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Z% pHel A8k myosin 5o At @] WAATIA H
AFo] smopx Al Hof HagHo] Astuv, I Avkr Kol wtal fHo]

o]

=

~

Offer, 1991; Warriss %, 1991) PSE2] &o] ¥7] ) o]d PSE
& Bo] Wolxw An|ztEo] 7|¥ss ddS Ho] AAA] "ojxA
th wE 59 H9 PSES Whe] #Akel DEDSo] Yehd & v &4
& = A%, 9, by 9 R A el 2 9l %
w o] Basgo] i A9 T SA
713400l "ol m, Fo] Hpido] =
£8 A EH2x9 ¥ WHCx 78.013.7%(5h# 77 i+
HE AME FAFEFTH Table 20). BF 5(1998) % 7] 5(1999a) % 4 =
}\E]

£

F9] ®B4o] 40.15748.41% 2 57.38761.89% %] AyE Hiskgled &

HollA AHgE 394 Ko ol Rurt AN =4 vebwth 7 7hekel A
SR 54.8E7.7%°1R A, BIIFS7F 45.916.7% % AT B R
o =4 YERsT

Table 20. WHC and Cooking loss of Korean native black goat meat

Items Loin Round
WHC' (%) 78.0£3.7 77.5%2.4
Cooking loss (%) 54.8+7.7 45.9%+6.7

IWHC ™ Water holding capacity

= ‘—'—ET"J
A S A F9o 22 EA (textural characteristics) S FAFsE A3} Table

213} 2t} Springness¥} cohesiveness? A9+ F Y Fxjo]lE HolX ¢Sk



o A4S YERl= gumminess

= A

SAlo] A9 594.84119.8 , B7]= 536.4+

132.9 o2 S4o] ¢ A SAEHAY. F2A4S YEUE adhesivenessi &

o] $--294.1+318.3, &7]

W@gel Atk

178.9£123.79 & HolFo] SA9 R
o] o w&& UEhNth Hardnesst §4l°] 1368.31279.2 g2 E7|xth o
@3S o4 = ATt Chewnisess® 1A A F2 Abz

244 9 gyl pagn, o
Chewnisesst= S49 7

400.71t116.9%2 YeElY A7 H3de] 9 At

=}

Pz Aed 2

Table 21. Textural characteristics of Korean native black goat meat

Items Loin Round
Springiness 0.8£0.3 0.7£0.1
Gumminess 594.8+£119.8 536.4£132.9

Cohesiveness 0.4*0.1 0.4£0.1

Adhesiveness —-294.1+318.3 —-178.9%123.7
Hardness 1368.3£279.2 1201.5+£242.3
Chewiness 499.2+179.3 400.7*£116.9

ut
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7F F94 §9 A% F pH ¥ VBN ®g

=2 J

9 o AFAE gotry] dd FHAEE xS 5714 E%}ﬂr%‘ﬂﬁ
EFPEUE RS e, 5718 Az 24 SN (LPA), 714 dHEHE
EA% S-S (LPB), 3714 AHE EAFs 5759 (RPA) 2 F714 Ay
EFSE 27199 (RPB) & Ael7=2 AAsgivh W= (4T) oA Basta A
F dAEE pH ¥ VBN#S 431, 7 Axts Table 229 Zoh A% %=
719] Z3Ax59] pHE 5.100.% A 7|7ke] AUdA] &Aooz pH7F Z7)st

o AFEFS SHAFAA A 149 6.277H4 71k ek A o2 A&
¥, A 2473 el HA pHE "ojgurt A% Alzto] Aatbgel] wet 3
A S7veks AEe KolAl Ak o)A 9 pHZF A% Z7)el Zashs olfe IS
o] ATPAAT 34 glycogen©] At FF9o] gle @714 UrAtGEIE #4)L
ol ko FajuEHA 5 pHIE 2441%F WA 30A1%F el #A pHE ¥
HH7F(Newbold; 1967, Bendall;1973), 1 ©]% A gA|7to] dojAd 45 w4y}
A ghg W g ARl zpo], kR ol Aol s A pHE F7FeHA
(Devmer DI;1979, Park:1996, Kim;1987). 0]9} #ol 259 pH W= A
S F4] X3 dFE F % ‘:P“”X’J HAES FHste] By & 9
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% S7H2 S8tk 2714 24 stelA] Furt g F3EH9)
i, T4 FRETE BV CA 7 98 dowes & ATk =Syl
tato] Fd 71 A48 el 20 mg% olstolof dhrhar WA|st
omstAeldd, 2001). 1Y SHEAEFES ARG 7L o]Fe] WA
o ojujo] VBN =& 11.0 ~ 13.0 mg% FE=S e

A4 So] FUA W w74 PR Y ¥ PALEUT) AN A%

= OS2 TVC(ZF), Entero
bacteriaceae CFY M) 4 salmonellas ZAFsIAT F A7 28U 7}
Al ARSI ANE dataZE 18Y7HAl A3tz A4Stk 1 A¥= Fig. 8 ¥
Fig. 9¢ #o. =523 9 &= A= 3 log cfu/g, Enterobacteriaceae= 2~
3 log cfu/g? FFoz EFo] A crE AANHITSE & F USTh Aol
ABEEA ARE Mg A5 0z Frstion, A% dFdaAe] MA 778
log cfu/gel F+& 9olA FajdAZE wo] MAHATY. F Adres I Folk
ALAQ S7HA%E BdY. T S7ks I =2 T FAE B v A
B Enterobacteriaceae® ¢ AFAA ] oln] 576 log cfu/gd FT& X
om, 10449z 677 log cfu/giith 2 F59 AFEE 2ol V=S
o® Hts u iyt AyEJT & = A o] ATVIFE = Salmonella spp.
Esk AlS @itk (Table 23).
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Table 22. Changes in the pH and volatile basic nitrogen(VBN)
KNBG meat during the storage at 4T

Treatments Days pH VBN (mg%)
1 5.10 £0.06° 8.86 £0.52°
3 5.21 £0.23° 10.68 +4.24°
LpAl 7 5.29 to.sz? 11.00 +0.93°
10 5.84 +0.14* 10.67 £0.95°
14 5.77 £0.34% 16.27 +4.34°
18 6.05 +0.26° 28.03 *£8.84°
1 5.10 £0.06" 8.86 +0.52°
3 5.17 £0.39" 11.54 =£3.78"
| PB? 7 5.10 £0.33" 15.41 i1.55z
10 6.09 £0.18° 13.47 £1.61
14 6.27 +0.19° 22.16 £7.16"
18 - -
1 5.10 £0.09¢ 8.78 £0.60¢
3 5.16 £0.18" 12.88 £2.32"
RPA? 7 5.40 £0.36° 12.71 £2.84%
14 5.86 £0.22° 10.09 £0.41¢
21 6.00 £0.21° 14.70 £2.62°
24 6.03 £0.23° 29.78 +7.40°
1 5.10 £0.09" 8.78 £0.60°
3 5.09 £0.36" 10.78 £2.23°¢
RPB* 7 5.06 £0.25° 13.02 £1.23"
14 6.00 £0.16° 13.67 £1.08"
21 5.90 £0.19° 17.72 £2.90°
24 - -

'LPA: Loin in an anaerobic package. ’LPB: Loin in an aerobic package.

*RPA: Round in an anaerobic package. 'RPB: Round in an aerobic package.

*Mean=*S.D. are significantly different between treatments on storage periods

within the same column(p <0.05).



10.0 7

log cfu/g

days

Fig. 8. Changes of total viable counts during the storage at 4TC.
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Fig. 9. Changes of enterobacteriaceae during the storage at 4TC.
(& Loin of in anaerobic package; [J Round of in aerobic package;

A Loin of in anaerobic package; O Round of in aerobic package)



Table 23. Salmonella spp.

changes of KNBG meat during the storage

at 4C (%)
Days
Treatments 1 3 7 10 11 13
LPA 66 33 100° 100 100 100
RPA 33 33 100 100 100 100
LPB 66 33 100 100 100 100
RPB 33 33 100 100 100 100

'66% of tested samples

positive, *100% of tested samples were positive.

were positive, °33% of tested samples were

Table 24. Changes of color of Korean native black goat meat during

the storage at 4T

Color Treat= DAy
ments 1 3 7 10 14 18
LPA' 43.5%1.6" 457%0.2° 36.5+0.6°" 34.9£0.9% 34.3£2.0° 38.4+0.7°
LPB® 435+1.6" 42.0+1.5" 37.6+0.8" 34.8%£0.5" 33.6+4.5" -

- RPA? 43.0%+0.2" 42.4+0.1*° 36.7+2.4" 35.6*1.0° 35.0%+1.2"° 35.6*2.2
RPB' 43.0£0.2*° 42.2+1.2° 355+1.3" 34.6+0.7° 34.2+1.8" -
LPA 125%1.0 12.8%+1.2% 23.3+0.8"° 19.6%£0.3" 18.9+0.7° 17.1£1.5°
LPB  125*1.0 145+1.1" 184*1.9* 16.5*1.4™ 19.1+1.9° -

‘ RPA  13.8+0.6° 14.4+0.2° 21.7+1.0° 19.4+1.4™ 19.0+0.3" 18.4%0.9°
RPB  13.8%0.6° 15.2+0.4° 21.3+0.6° 17.6%0.3" 20.3+2.4° -
LPA —2.7+0.9 —=1.1+0.7" -0.1£0.4* —-2.2+0.3" -3.4£0.4" —1.9+1.4"

X LPB —-2.7%+0.9 -1.7£0.3" -1.3£0.4" -1.8+0.2 —-1.9+0.2% -
RPA —2.3%0.3" —1.3%£0.1" -0.9+0.8* —2.1£0.5" —-2.6+0.7° —1.3+£1.1%
RPB —-2.3%£0.3" —-1.4%0.2° -1.7£0.4° -1.9£0.3" -2.3%0.1" -

LPA%Loin in anaerobic package. LPB%:

Loin in aerobic package.

RPA®%:Round in anaerobic package. RPB’: Round in aerobic package.

“*Means = S.D.are

significantly

treatments on storage (p <0.05).

different

with

in the

same

row between
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Table 25. Sensory evaluation of Korean native black goat meat during

the storage at 4T

Treat Days

Items
ments 1 3 7 10 14 18

Color LPA' 5.9+1.6% 5.6+1.6° 6.0-1.5" 4.6+1.9"° 3.1+1.8° 4.9+2.2%
LPB? 59+1.6% 5.8+1.8* 4.7+1.4> 4.7+1.9" 2.2+1.3° -
RPA® 6.8+1.1° 5.8+t1.6" 4.7t1.4° 4.6+1.7°9 3.6+1.5% 4.1+2.0%

RPB' 6.84+1.1° 5.7+1.6° 6.1+1.2" 4.0+2.0° 2.2+1.3¢ -

Flavor ~ LPA' 6.6+1.3* 6.5+1.5* 5.2+1.5" 3.6+1.8°2.7+1.3 2.0+1.2¢
LPB? 6.6+1.3" 6.0+1.5*° 4.3+1.7° 2.1+1.0° 1.6+0.7° -
RPA® 6.9+1.0° 6.2+1.3* 4.9+1.7° 3.9+2.3° 1.9+1.1¢ 2.7+1.7¢

RPB' 6.9+1.0° 5.9+1.4"> 4.7+1.4° 1.8+0.7% 1.6+0.8¢

Freshness LPA' 6.4+1.3% 6.1£1.9% 5.4+1.7*° 3.9t2.1" 20+1.1° 3.6*t2.2°
LPB? 6.4+1.3% 6.0+2.1* 4.7+1.8” 3.3+2.0° 1.7+1.0¢ -
RPA® 6.8+0.9% 6.0t1.6* 4.3+1.5" 4.3+2.1° 1.7+0.8¢ 3.2+1.9¢

RPB* 6.8+0.9* 6.2+1.6" 5.7+1.5” 3.2+2.0° 1.7+0.9¢ -

Total ~ LPA' 6.4%1.2% 58%+1.8" 5921.8" 3.7£1.8" 2.1+1.1° 2.6+1.8°
acceptance [pR* §.4+1.2° 58+2.0" 4.2+1.4° 2.7+1.5° 1.5+0.7¢ -
RPA® 6.8+1.0° 6.0t1.4* 4.7+1.4> 42+2.0° 2.1+1.19 3.1+1.8¢

RPB' 6.8+1.3" 59+1.3" 5.3+1.5" 2.7+1.3° 1.8+0.9¢ -

LPA%Loin in anaerobic package. LPB? Loin in aerobic package.
RPA®*:Round in anaerobic package. RPB*: Round in aerobic package.
““Means*S.D.are significantly different with in the same row between

treatments on storage (p <0.05).
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Table 26. Characteristic of commercial KNBG extract
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Fol 7P Skl CAbel whiid g A oG EE wheh o] vE AlEE
Hlal =7 vtk AEAE A 715 (2004) o @A ghe Z
Hlustd 25 4.0% olste] AR SHa FEY ]
Aotk S99 a5 A S vl wol 0.00570.
FAEH ol F2F A AN ANSE

o B eEdEel 7 vl ue CAlA 14.870.9%%= 7S Al U
S tho] BARZ 9.770.2%, AAB.5%E ] At} Wil |
o

Table 27. ° Brix and pH of commercial goat meat and bone extract

Goat meat and bone extract

Items

A B C
° Brix 5.170.1 12.6x=0.0 19.1£0.3
pH 4.8%0.1 4.7T0.7 4.7%0.8
A B,C : Company
Table 28. Chemical composition of commercial KNBG extrat (%)
ltems Goat meat and bone extract
A B C
Moisture 93.4*0.1 87.3*0.1 81.3*0.9
Crude Protein 3.1+1.2 3.1T1.1 4.0T0.7
Crude Fat - 0.01£0.0 0.02*0.01
Crude Ash 3.5%0.1 9.7x0.2 14.8+0.9

A B,C: Company

3) HTEo Al 24V Tal AU g
2 2% AW 240 e 2AET Table 299 2T §25
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A, 45.9% (BAD, 18]al 47.2% (CAH 2 3APE Ao)7F Qlow, &34
TS AAFG54.1%), BAHG4.1%) 2 CAH5G2.8%) 2 A AEFS BolFn
FI3A A ZFoE EA A Fo 9 vV ER & palmitic acid$} stearic acidg]
ghefo] =A YERRth Palmitic acide 23.5% 7 26.2%2] WA oH  stearic
acidi= 14.7717.2%°] WAt Egt B2E AP Fo| A% oleic acid7} 38.3
T OAT8%E VM =2 HES AASAL AT FEEHIL A FEFFA FH
2EES F0] HA Adsth ol FEF A Al FEE AWS AAS] Wi

of AW 3+eF AA|7F Table 28°lA4] K= nwiel Zo] 0.01% ~0.02% 8ol ==

o

o] opu]:=Ab FEF ZAFSH A ¥ (Table 30) Fobw|icAt shge A
mg%) BAH(Z2,814.7 mg%) ¢+ CAM(Z2,706.1 mg%)2 #s HAch
A7 Z9A K] ofu|Ab S 21,004.2721,487.2 mg % Jo SHEFF

° ol ofu] At AL E YeRdth. 34} BFolA A vERd of
2o wo] Yel}E= glutamic acid 2 glycine® 2 295.3 —
1

3@ rlo

4435 mg% W 331.3 T 4474 6 mg% OF 3AMH wWE O}U]}]:)\]' AL
Zrol7b gliem 1 FFHeME fAS AyE Rl 18y F oofn x4t 3
g T dgotuisite] AAehE BlES SHA Solds of 50% FER o S
FollAds ol ZpAF B 30%Eolqlth. Aot il Sl = Sa Sl
Z+o] leucine} lysine?] SFgFo] A vhebwiT.
o 394 259 A84

He|AE ool A LAWbAl g, ZAbetE, A, dRdetel i gdtas =
Abgt A3 AEEA gt ol oA FAZE FESH] Wil dsdel =
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Table 29. Fatty acid composition of commercial goat meat and bone

extract
Fatty acid AGoat meat ang bone extractC
SFA*
Capric acid (10:0) - - 0.2
Lauric acid (12:0) - 0.3 0.5
Myristic acid (14:0) 2.6 5.9 4.4
Palmitic (16:0) 26.1 23.5 26.2
Stearic (18:0) 17.2 15.1 14.7
Arachidic acid (20:0) - 1.2 1.3
Sub total 45.9 45.9 47.2
UFA®
Palmitoleic acid (16:1) 3.0 2.6 2.6
Oleic acid (18:1) 47.8 39.2 38.3
Linoleic acid (18:2) 3.4 12.2 12.0
Linolenic acid (18:3) - - -
Arachidonic acid (20:4) - - -
Sub total 54.1 54.1 52.8
Essential fatty acids 51.1 51.5 50.2
Total 100.0 100.0 100.0
MUFA®/SFA 1.1 0.9 0.9
PUFA*/SFA 0.1 0.3 0.3
UFA/SFA 1.2 1.2 1.1
Cholesterol - - -

'Saturated fatty acid, “Unsaturated fatty acid, ‘Monounsaturaed fatty acid

*Polyunsaturated fatty acid



Table 30. Amino acid composition of commercial goat meat and bone

extract

(unit: mg%)

Amino acids

Goat meat and bone extract

A B C
Essential Amino Acids

His 42.2 57.7 60.6

Arg 92.7 145.0 133.0

Met 32.7 40.8 36.3

Phe 55.6 79.4 74.0

Thr 69.8 109.1 100.1

Ile 47.7 67.1 64.8

Leu 104.1 140.2 133.5

Lys 96.7 116.4 112.3

Val 68.3 98.6 96.4

Non Essential Amino Acids

Ala 177.4 249.5 236.2
Asp 167.1 285.8 289.2

Glu 295.4 443.5 425.7

Gly 331.3 447.7 432.9

Cys 0.0 0.0 0.0

Pro 241.3 386.5 373.3
Ser 82.7 114.6 115.0

Tyr 28.4 32.8 22.8
Total 1,933.4 2,814.7 2,706.1

EAA/TAA (%)! 30 30 30

'EAA/TAA : Essential amino acid/Total amino acid



oA 1 o

=

=}

4 7)€

~
file)
ojy

Njo

ol
ojy

nf

24 1 EZQ o= A}

of wet

= 37
A

bl 43

S

A |

= =]
JHEE 5=

KN
R

al=
=]

ofF

)

=
=
=

R

3l

=
T
S

[e:

B

S

RSN
L

PN

bt bl w

A ARE-E AL

°©

]

ko>
piig

B

S

ol Y AUAA ol gl 4
t71 €
H3E A=

©

a4

ju

=

&

4 FE3 ¥

H
carnitine

o)
=~

ST,

AW A

Al
ol
=~

°©

b AFoR Ax

hud

FokAof <]
A)

o] 7} Azl

2u) 3uH
7 242 110T o 2%o1M 1643 7+

°

=

o]
il
o
° brix

=

L

fu

[e]

=

o217} whAy

=g

7}HH]
=]

ol A

3

ke
=

J

S

&7l &l

=

<]
™

al

=}

o] m=
1AH4) A
=

sl

€]

T

k)
hal

=

o, olef] we}

ok
7y 7k 23

O 5312 O
FE5S 4

=]

of K
2
Alell
7y Al AlxE 3

Y
KX
=

ol

28] 7} Al 71.95£5.80%, 3¥ 7FE A

o

R

Table 313 Zt}. &

L

fu

43
77.97+3.30%, 4¥) 7} A9 80.11*£5.91%% YeRY} 4ujd w by =&

1

°
gl

‘Brixt &3 U2 2wl W 4,40+ 0.44, 3

AT

o

PN
T

ofpy
Y

ojy

I



= 3.1010.11, 491 Wl 2.60£0.009] #& vebdl 2v]d @] brix7} 7}
&gk @A gE2 2¥ vkl W 3.78%0.15%, 3¥ kel A
2.76%0.05%, 49 7} A 2.24%0.12% = 29) 7} W] L—carnitine &3
vlE] ZhEUd ko] Eol At2UR HHE S 5%
2E SEFOE AxTY AS /el WE carnitined

[eZ]
24 HA9 7t 23S AAst A et 1L A= Table

ot

ArE o
dolw o]y =
2 HsE A Ee
319} o] 7o) 2 w) 117.72+10.7 nmol/mL, 3819 7% 88.52+9.19
nmol/mL, 48] 7} A] 82.93%7.81 nmol/mL% e} =5 Az A

=R
e A7 $5% carnitine o] A UERFE o 5 glgith

1
4
E
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Table 31. Yields, protein content, ° brix and L—carnitine content of

KNBG" extract according to water addition

Treatments 16hrs, 110TC
water X . .
o 2 times 3 times 4 times
addition (Vol.)
Yield (%) 71.95 £ 5.80 77.97 £ 3.30 80.11 £ 5.91
Protein (%) 3.78 £ 0.15 2.76 £ 0.05 2.24 £ 0.12
-Brix 4.40 £ 0.44 3.10 £ 0.11 2.60 £ 0.00
L-carnitine 107009071 88.52+9.19 82.93%7.81
(nmol/ml)

KNBG": Korean native black goat

A S94A SEF FE A E AV vE wE AE WsE 2Abe 4
P gL Foy wwzR ke =3 brixt 99, carnitine THE &
A3s debd 2w Zheshs Zlo] HA zdelE @ o 3T



= F4 olu| = AFO Z = arginine®] 199.1 mg/100 gl 2 7FF wo] g-5-3F
o lysined} luecine®] Z+z} 133.6 mg/100 g3 107.2 mg/100 g <=2
E}wttl. Arginine< o}, carnitine % coenzyme 3 W -83}o] EUX T
Hul |l TS AIAZIvn S Th(Er, 1994). Leucine carbon chain
branchesZ 741 Q¥ olm|xAto g HAlst FXE 77X Q= valine,
leucine?} isoleucine®] Al 7}A] ofw]:=4ko 2 BCAA (Branched Chain Amino
Acid) st 252 A5 "ok, 2002). HlEFon| Ao 2 glycine©]
690.8 mg/100 g o7 7} wWo] dFEo] Ao, glutamic acid € proline
Tk =4 veteth oldd A S9A FRAY ol =AY ARFE
Gy 7714l wigkE Ay 2 EH2000) 9 ATk vlas] B ou, el
Ui zol7b gloy, SEFe TASE T8 ofvAre RO E  alanine,
arginine, aspartic acid, leucine, lysine, glycine, glutamic acid?l BF(2000) 2]
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Table 32. Amino acid composition of KNBG" extract with 2 times water

addition
Amino acids 110C, 16hr
mg/100g
FEssential amino acid
His 47.3
Arg 199.1
Met 14.0
Phe 67.0
Thr 11.5
Ile 52.6
Leu 107.2
Lys 133.6
Val 84.5
Sub total 716.8
Non essential amino acid
Ala 277.9
Asp 185.1
Glu 432.8
Gly 690.8
Cys -
Pro 362.2
Ser 2.5
Tyr 12.5
Sub total 1963.8
Total 2,680.6
EAA/TAA' (%) 26.7

KNBG": Korea native black goat,
EAA/TAA! : Essential amino acid/Total amino acid
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7t FEL %] wE  carnitine %S 90TeolA 32417 o
103.88+4.47 nmol/mLo]™, 48A17F &< o, 107.31£1.38 nmol/mL ©]31 2
o 110T, 24412+ w 100.25+7.55 nmol/mL, 32A1ZF & w 115.77+4.05
nmol/mLE WERTE FEgk 130TC9 FE2XolA 8AIFS] A9 103.37%
8.35 nmol/mL, 16417t wj 118.37%+1.89 nmol/mL 2 YElt}. Carnitine
T X wE Wgtro Abe] wep 2gA 3] xpolE Kol ANE, FA A
2fo] = Holx] ok Qv HdNEA © 72 carnitine IR 130TA 16A17F
e Aol 2L Ao F AR EHYL}

ffo

i

wabA 8, °brix, ©®MA 3F 2 carnitine %S A3 A3, 130CelA

=
1671 #2335 wWrF A48 25 2395 & 5 stk

Table 33. Yields, protein content, -brix and carnitine content of KNBG"

extract according extractive temperature and time

90T 1107T 130T

Items
32hr 48hr 24hr 32hr 8hr 16hr

Yield(%) 72.16%£3.1 77.05%£3.3 82.68*0.0 77.560*4.6 86.10£0.6 86.40%£6.3

Protein(%) 2.75%£0.24 3.10£0.21 3.82%0.16 3.98*£0.07 4.38%+0.22 5.02+0.07
‘Brix  3.43%£0.43 3.90£0.11 4.77%+0.29 5.00*0.13 5.40*0.18 6.23*0.15

Carnitine 103.8+4.4 107.3*=1.3 100.2%t7.5 115.7%+4.0 103.3£8.3 118.3*1.8

KNBG": Korea native black goat

A SHEFY FELL9 FEALI] WE ofmxal dEF BEAL g}
2t} (Table 34). ZF A48 F ofv| At kg Awwd 90T 45 32413
Z=Z2319S A 2,293.2 mg/100 g, 24A17F F=38 A3} 2,394.5 mg/100 g&



YERITE 110TelA 244%F =% A= 2,876.8 mg/100 g, 324172 A%
3,448.7mg/100 g° AxE YeRQlth 130T 9ol 8A17F Bt 164712
7% obw|:=Ab ko] 3,663.1 mg/100 g2 W% Egkowm dAdozw 713 =
2 ARE YeRdgith 72 opuleAl Ad SRS A ed, vhesk 23 A1Ee
Aob w72 G otw]il F oarginineo] 7HE A dERwew, v A
v =20 A9 glutamic acid’} 7F &2 7S 195 Cysteine &394 &
A A F97F 410.313.34mg/100g, =7] #$&= 370.9+33.4 mg/100g=
el oW, 594 SEFOE Ax A AEFHA Fdth Cysteine ©] YERHA
% A AT 7% TU U4 SZFY obvlwAr B4 Ayel 2v) shg A
A S Ays yehd ZAog Hol SIFFo| Ax A

cystein® 1 0] AAF:= o Atndrh. F opn|wAabgE AlFelA &
2 % 1,933.472,814.7 mgh R} ¥ 2,293.273,663.1 mgehs
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Table 34. Amino acid composition of KNBG" extract according
extraction temperature and time (mg/100g)
Treatments 90T 110T 130T
Amino acids 32hr 48hr 24hr 32hr 8hr 16hr
Essential amino acid
His 29.0 34.9 41.9 70.4 74.6 71.1
Arg 151.6 185.7 185.0 252.8 170.4 250.5
Met 11.2 12.9 18.0 25.7 23.7 31.2
Phe 55.6 58.0 73.3 99.7 96.7 105.9
Thr 7.9 10.5 14.8 15.9 18.0 17.8
Ile 41.2 43.1 60.6 95.6 91.6 98.2
Leu 86.6 89.8 125.8 184.8 197.2 214.8
Lys 109.7 110.7 146.2 208.1 208.6 242.3
Val 69.2 72.4 92.8 128.7 141.7 150.3
Sub total 562.0 618.0 758.4 1081.7 1022.5 1182.1
Non essential amino acid
Ala 228.3 225.5 331.8 335.7 351.8 352.1
Asp 174.0 177.0 222.9 277.5 271.2 300.7
Glu 361.7 365.9 442.2 606.1 614.7 631.4
Gly 642.2 630.7 696.3 705.2 666.0 727.3
Cys - - - - - -
Pro 331.5 360.1 408.3 423.3 435.5 445.1
Ser 2.1 3.4 2.6 2.2 2.8 3.2
Tyr 9.4 13.7 14.3 17.0 19.8 21.2
Sub total 1749.2 1775.8 2118.4 2367 2361.8 2481
Total 2,293.2 2,394.5 2,876.8 3,448.7 3,384.5 3,663.1
EAAY/TAA?*(%) 32.1 25.8 26.4 31.4 34.0 27.9

KNBG": Korea native black goat, EAA' : Essential amino acid,

TAA? : Total amino acid
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Table 35. List and effect of medicinal herbs
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% A3, “brixs 6.010.0%2H,
Mo 0.1+0.1%% WS Fe Aoz yJehdon o]y Ayl ok
o2 xEA AEd Aol F5 olF7]

StokAl 9] carnitine RS . AFoA AR SHEA SUE FES
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& 4 Atk Carnitine AwrEow 484 AFurh- T34 4% 03 ¢
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Table 36. ° Brix, protein and carnitine content of medicinal herbs

extract in optimal extract condition

2 times, 16hrs/130TC
° Brix Protein(%) Carnitine (nmol/ml)

Medicinal herbs 6.0£0.0 0.1£0.1 0.54%=0.02

1AL % %
), gekRje] FUIAAR #A Table 373 ZH Fo
K>Mg>P>Ca <22 K7} 101.3 mg/100 g o2 7} ®okonm Mg 92.0
mg/100 g%l 2o uyeh Aol <59 vge FAs Ao AR
FABkE Ko wel oo 4 Aol dial 4, ABAS Ad, <45 A4
Asts Mge 7HE wol giHo las &
Hlws] BH, Sol= dd o=
shefA o] M7tz A5 A A 58 F e 71

o1& Aolet Abmt,

i
=2
>

flo o

5o
-1 A

A

N
BN

o P
) o
4y o

oz
fol
b



in optimal
(mg/100g)

extract

Contents
19.5
92.0
101.3
11.7
0.01
1.0
0.3
25.3
0.5
0.0
251.6

herbs

of medicinal

contents

Mineral
extract condition
Minerals
Ca
Mg
Na
Cu
Fe
Zn
Mn
Se
Total

37.
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Table 38. Chemical composition of KNBG" extract with medicinal herbs
with medicinal herbs
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Table 39. Amino acids composition of KNBG® extract with medicinal

herbs in optimal extration condition

2 times 16hrs/130TC

Amino acids

mg/100g
FEssential amino acid
His 78.5
Arg 77.8
Met 5.6
Phe 86.0
Thr 23.3
Ile 79.0
Leu 171.5
Lys 133.0
Val 115.2
Sub total 769.9
Non essential amino acid
Ala 358.0
Asp 252.0
Glu 578.1
Gly 681.5
Cys —
Pro 471.4
Ser 5.9
Tyr 30.2
Sub total 2,377.1
Total 3,147.0
EAAY/TAA*(% ) 24.5

KNBG® : Korea native black goat, EAA! : Essential amino acid
TAA? : Total amino acid
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Table 40. Mineral contents of KNBG" extract with medicinal herbs in

optimal extration condition

2 Times, 16hrs/130TC

Minerals
mg/100g

Ca 8.4
Mg 72.6
K 132.0
Na 32.9
Cu 0.01
Fe 0.5
Zn 0.2
P 43.7
Mn 0.2
Se 0.0
Total 290.61

KNBG" : Korea native black goat

& VBN e Wish= oA chain® AF7F AdEwA
b, AR 24, oW, bRl Adotd, vkl e A AseE e
S5t} o Fojsitt 54 S3Fe] ARV 2
Lo] wE VBN Table 413 #oh. A% 09¢] 49 4T9 25Te|A VBN #
2 35.70%£1.40 mg%oldaL, AF 79olE 4T A$ 37.68+0.92, 25Tl A%

39S A9, 38.9610.87Tmg% = YEFSTE A A7]|7ko] 21do] HAS w 4Te}
25CY o, 7zt 7z} 38.25+1.81mg% ¥ 38.65+0.91mg%= A% 7)7to] F7}3k

= VBN @t A2k S7hstglovt & wshs Holx| dognh weha] dAA4ox A
71 A 229 4Te 25T F AP ke VBN grells & o)zt
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o

Ar FEFFY ARV %o uwE  Aerobic plate  counts,
Psychrotroph, Coliform bacteria, £.coli Bacillus cereus 2 2.9 4 2] o
5 dohd Ay ARV 25 Addgle] EF AEHA &gt ol 13
0CelA 16A17Fe] ar2ellA gk 74dsiel”] wiimol ti-ie] mjg&o] A
H Zlojgt AFREHNA, £ Al 22 29 g mAE o9 9 FAo] e
U, A3 Ada mdEe] HEHA 48 FeE Hol 221 Sk o] Fo|AA ok
HOZ FE Qo

A= 7)o mE S99 S5 w4 54 W= Table 479
et SE59 A, 3], olF, olv] @ FFH VS ATkl Fhet

of web b gho] wropAlE= AF®E Holuh FoAHl AolE uERAl Sk

Table 41. Changes of VBN and microbial counts on KNBG" extract

with medicinal herbs according to storage temperature and period

Days
0 7 14 21
Items
VBN (mg%) 35.7x1.4 37.6%x0.9 36.8%1.1 38.2%*1.8

Aerobic plate count - - - -

AT Psychrotroph - - — _
Coliform bacteria — — — —
E. colr — — — _

B. cereus - - - -

VBN (mg%) 35.71.4 38.9£0.8 37.1£1.4 38.6%=0.9

Aerobic plate count — — — —
25 Psychrotroph — - — _
Coliform bacteria — — — —
E. colr - — — _

B. cereus - - - -

KNBG" : Korean native black goat, —: not detected
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Table 42. Sensory evaluation of KNBG" extract with medicinal herbs

according to storage at 4C and 25T

Days
0 7 14 21
Items
Color 6.6+1.4 5.5%*1.2 6.2+1.0 5.3*x1.2
Flavor 5.2*+1.4 5.5*+1.4 5.4%+1.0 5.1%x1.5

g Odor taste  6.0%1.5" 5.0+1.4™ 48+17" 54*1.2%
Odor smell ~ 53+1.7  55%*1.1  51%*1.6  53%+1.4

Total
5.8%£1.3 5.5*x1.1 5.3f1.4 54%x1.0
acceptance
Color 6.6f1.4 5.9£0.9 5.6%£1.0 59%1.2
Flavor 5.2*1.4 5.1*1.4 5.6x1.4 5.3*1.5

osc  Odor taste  6.0%1.5"  4.6%1.4° 44+15% 50%1.4%

Odor smell  5.3*1.7 5.211.28 4214 4915

Total
5.5%1.3 5.0£1.1 5.1£1.4 5.0£1.3
acceptance

KNBG": Korean native black goat.
"PMeans £ S.D. are significantly different with in the same row between

treatments on storage (P<0.05).
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Table 43. Freeze dried powder and concentration yield of KNBG
8.0x0.7

Average yield (%)
16.5%£2.3

5)
8.7
16.0

7.9
18.1
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KNBG extract

Freeze dry

Powder

Fig. 9. Pill and tablet processing using KNBG extract
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Concentration
i 59 : &5
Mix %j]-zjxg%’—ﬂ—e,— Ist Mix A e
WE R W AN
reg
Rod miller Rod miller
1st pill 2nd Mix
2nd pill Dry : Overnight/65C
Mould Crushing
Dry : 27 3hr, 65C 3rd Mix : water:ethanol mixture
Product (Pill) 1st Granule |: 50 mesh
Dry 1 27 3hr/65C
. : 0.5% Polydextrin
4th Mix
15%Magnesuim stereate
Tableting
Product



a) Rotary Evaporator

c) Concentrated product d) ° Brix measurement

Fig. 10. Concentration of Korea native black goat extract with

medicinal herbs.
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Mixing Coarse Pill

Fine Pill Products

Fig. 11. Pill manufacture of KNBG extract with medicinal herbs
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Fig. 11. Tablet manufacture of KNBG extract with medicinal herbs
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Zl 75 o magnesium stearate 0.5%, polydextrin 15% *7}8te] EFG7]1E 9]
43to] tablet FElZ A ZeFcH(Fig. 10, Fig 11 ). S AxT uw AL+
magnesium stearate A|°F, 3IE, AF SOl AR FE AMRHE 242
Az Al AT ol gkl A e FolFo ddds FolEth Alxd A
& Aty AES) wdgto] datal §E s sro] Aal] o]el thsh ®eko] e

%
3 Zolet Az
D EQx $8E 8 U AAFEY BeH 54

s £2%9 @ U FAE W5d 5S4 e £AHR AL Table
440] eSS FEjeh PobEe] ThE T AES A, Fvl, AZ4, 44 A &
o4, T4 7lsre dmow AWy Aw, AFR FHA Aot wolA
FUTH(p<0.05). T AL & A A% 5404135, A AFEL 6.00+1.87
o AnE e AAEL W ABE EFE Ho] AP Holurhs AL ¢

S
ATk FulE AFS AFAYE B wAAE H For & AF AS
4.80E1.4801% 0w, A AFES 4.45%1.61% veht & AFe] AsErt oS
wE Aow yehgth AlEe AR &

et gEmow, A GAE w2 77t 4.80+2.849 480123022 LE
+ X o

o

L xﬂ%ﬁﬂ o= ALY Kol 9kek a3 Al "ol A AFEe AT
6.10F1.792 3 AFel vldll =2 AYE HAFAYN, T4 7|Ee+ F AF
7kol £ Aol E HolA ¢S o7 el

Table 44. Sensory evaluation of Pill and Tablet using KNBG extract

. Intake Total
Items Color Flavor Chewiness ]
convenience acceptance
Pill 5.40%x1.35 4.80%x1.48 4.80%£2.84 5.16£1.96 4.90*1.29

Tablet 6.10£1.87 4.45*1.61 4.80*2.30 6.10*1.79 4.80*1.40

KNBG": Korean native black goat
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Table 45. Chemical composition of Powder and Pill using

KNBG extract (%)
Moisture Protein Ash Fat
Pill 10.8*0.1 24.4%0.1 2.810.4 3.0£0.3
Powder 4.4%0.5 57.3%0.1 13.2%0.3 0.6=0.0

KNBG": Korean native black goat

o] Ad= FFA kel &3t Zow gzt
A 769.9 mg/100 g7 AZEWA FE
o & obulnAl FAINE A A%
o, BHAFE2 20,795.5 mg/100 go & yERTh ofnAl 20 HrdAE &
Z5ol A9 FAFSE 391 leucine™} lysine, valine %! arginine©] 7 UESES
v H] I olu] At A= glutamic acid7F 7Y =4 YENYT E94A S

wa 2w, DG olu] Akl leucine©| Y lycine?] ko] H& Zlo] {AFEH,

AEA el A Fh Kol 2 obvldl o Gl JFL vAA Gt A
o ARG Az ARE R0 AA B U B ATl wa o)
7ol o 535S AT ol # Az A H7EE HAHA <)

, BAIFo] 2,341.82 mg/100 g9

= g LS
e 27 dehgglh ol Z9da AT AFo] FHg okAle AAE el A
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Table 46. Amino acid composition of Powder and Pill using

KNBG extract (mg/100g)

Treatments

Amino acids Freeze drying Pill

Essential amino acid

His 676.6 515.2
Arg 970.3 1,174.9
Met 411.3 119.1
Phe 1,146 957.6
Thr 757.9 480.3
Ile 999.3 867.9
Leu 1,851.1 1,515.4
Lys 1,382.3 882.5
Val 1,367.5 1,089.7
Sub total 9,563.2 7,602.9

Non essential amino acid

Ala 3,833.3 1,281.0
Asp 2,436.5 2,058.8
Glu 6,177.4 4,609.1
Gly 7,856.3 2,450.3
Cys - -
Pro 5,260.3 1,799.0
Ser 2,436.5 2,058.8
Tyr 350.8 275.6
Sub total 28,351.1 14,532.6
Total 36,532.3 20,785.5
EAAY/TAA* 26.2 36.6

KNBG": Korea native black goat

EAA:Essential amino acid, TAA®Total amino acid
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Table 47. Mineral contents of Powder and Pill using KNBG extract

(mg/100g)
Items )
. Powder Pill
Minerals

Ca 116.5 99.4
Mg 936.2 754.2
K 915.4 946.9
Na 404.8 114.3
Cu 0.1 0.5
Fe 6.9 7.4
Zn 2.2 3.2

P 579.8 413.4
Mn 2.1 2.5
Se 0.0 0.0
Total 2,964.01 2,341.82

KNBG": Korea native black goat

Table 48. Carnitine content of Powder and Pill using KNBG" extract

(nmol/g)
[tems Carnitine
Powder 150.00£3.77
Pill 82.2914.00

KNBG": Korea native black goat
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4.1 4% KS A 7002(Fsel ot FviAr) e 3.(&Fv 54 =9l HAbel
e

4.2 1FE A5 Scm ol AWl FA siAF 16 g3 AL FeFE ©
98 7100 T2 Hx7]oA &=Fo] & wiztx] {2 v dA Ao E A Y —3]_
of #AE & F Al AR Sge AU Dot o] Al ¥ 25T FolA
Wees oz Aol AemA 7rddnt. g sis SEA F ke A
2719l &A Gl 2 WA Azt 5 dAAelE A Wst FAE d
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AR (%) = /\]JE;_Q] TA(g) *100

43 299A AR 52 3] Aste] BeZekae] ¥a 1g9) BaFuAl
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ViAls Alge 23k 0.1N FASIYER g9 A% (mL)
F:0.1N FABUGES &9 545

4.4 F3

4.41 AR 24 ANE 1g2 1,000mL AzF Zeka=0] FHaela 75 <k 20

mLE 7tete] & EE53 10 % TARAEGENS Fdo] 1 o AVIA &E o
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A 7 AEA 01N FASUEFEAoR T3 e THTE Eo
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4.4.2 A<k

1) A £9: 249 90g, AIJAIEF NasPO,r12H0) 225 g2 THF
700 mLell 5o]ar oj7]e] #FAkA0]F (CuSO+5H20) 30 g &= °F 100 mLol
o A& 7tekal, thAl R L EAMAE (KIOs) 3.5 g2 4% 2o w9 718t 2
S 1L=Z 3ok

(2) B 89 : F2HF 90 g% L E=AF KD 40ge TRl Fol 1LE St
(3) C 9 :2N Zitg

(4) D 89 :0.05N E 23 EH (NagS203) &

5)E£9:1% Argd
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10mLE #g § 7Fgste] FEs] 33 &<t 8ol 2% EoA F4AI
7FAA] Aol grlel ¥ gRE sdR EekAad §i9E etk BEYd
Z}zb 10 mLA 7hato] 2 E3A) Doz A7 st}
7hste] @ e o] o] glojx il HAolu; HE Aol F w 1% Y
o 27 3-E "ol A& AAste] Aol glojA i B skl el

e FRHOR I FAC THTFE olgste] A E e o

o 18
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e ol

El
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(b—c)xFx1.449x 3] A ¥l = x100
100xs

S:AET did T3 (%)
b ul@AI el 2uE DEA A mLF
coas AgUE Wel 47 mLs
F:0.05N HLIMHES 49 o7}
1.449 : 0.05N El@FMIEF & 1mLel FPahs EEF) Fmg)
s A= FA(9)
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