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Abstrct

The purpose of this study was to investigate the sensory and physicochemical properties of brown stock made
with different main ir gredients of bone (beef bone, pork bone, part of leg). Glycine, glutamic acid, arginine, valine
were high in the free amino acid contents of brown stock made with beef and pork bones. On the other hand, the
brown stock made with beef bone showed high contents of methionine, glycine, lysine, arginine. Viscosity of
brown stock made with pork bone was the highest. As a result of the sensory evaluation for brown stock made with
different ingredients of bone showed significant difference in all of the characteristics. By the color difference
meter, the brown stock prepared from pork bone showed the lowest “L” value.

Key words: brown stock, pork bone, viscosity, amino acid, sensory evaluation

LM B

Mekgele] 718e| FHi saucer 549 o
AF| I LS Fodsle gt o)) FA)Re] I}
2 FgHE Tole 71%7MA Z#ARR. £3) sauce
o] gt F a9 uhE A3} o|#F sauced T
57] 9lstd e A stocke A = Alo] F9F
o]}, Stockell: white stock®} brown stocke] ¢l
g] ©])Z% brown stock-> brown sauce?] Btol| &%
A= FR83 AR AR W Awvt folA
Wyt R oz AMgE 3 9ol e o3t A
B 7HH o] AF3A] (7] el Al Aol
71AEE Azgehd el 43kE )RR oM T
A A ABE o] &3h= Ao wigHG. o
A= ke 7HE-E v o AwEo WX 2P}
I A g 4 oole el 2BRE B dTeA
Ebrown sauced UE wje] HA|mje] o] § rlFAS
GolR Iz} b= A7 4o HAME o] 43l
WA brown stockS WHE-o]A A E wkE Ala Qo)
A EAE ¥las] Bokoh

]

o
oM

I xiz o 4y

1. A=

vlAbs AR Al 32} HR)9] Al S 4]
Bty 1224 50g ARY F7|2 A F FHe) §-
25 Ak )27 55 AAR o 230°CE &Y
¥ 2 E(convection oven)yllr ¢FA3] o] & wj7lx]
3087 T AL AE2 AHEEl

2. =2y

odFulF £71(27 30cm, ¥ol 28cm)oll EF5
10 2R TR WE 1k 93 5L 42 F,
et B2 st Eel B7) Allsbd -8 okl
ZEoM 22t 10A17 AR £52(95~100°C)F 71dd
B wE A Ugde 52 Wd F 78S AAst
3L AHER oJFsled A BE AMEEI O ol FEC
F& EA3

3. AEx2 T
AW E- o]-&5led THE brown stock®] FAE dohr

-210-



SR E o] 83 Brown Stock?] o] &stA o %A EA 9

Table 1. Amout of beef or (and) pork bone for brown
stocks

Beef bone Pork bone Water Yield

Sample
P (kg) k) O O
Beef bone 1 0 10 7.3
Pork bone 0 1 10 7.3
Beef bone+pork bone 0.5 0.5 10 73

7} 18l Table 15} 2] TR AY A2 BB

4, "oary

(1) 2 ohu| =4

Sep-pak C,°ll methanol 5 miE E& A7 &
27T 10mZE 9 F& methanold Aol o3 3~
43)e} F3AH 22 Sep-pak C ol A= air Y Ao
THTE AAstHT}. 18] 3 vifluoroacetic acid(TFA)
0.1% &4-& 10m% F ¥ Sep-pak cartridgeel] F}
A7) & 7)ol 0.1% TFA:Methanol(80:20) &< 10

¢ E oA 3471 F 0.1% TFA: Methamol(70:30) -

L3 |7 LA 212 Egste(vivV, AR S
132 3X %) Sep-pakell FHAA 259 1 mAi= HE
I YRR 5 vialo] Hlo} Pico-Tag E-Ael] o] &31¢dw}.

A& 10 WiE Fsle] tube(6x50 mm) LR} FAIA
A 3 workstationol| 4 gauge torr7} 50~60 mm torr
7} A AZA1Z ¥ Methanol 200 wl, H20 i, triethy-
lamine 100 WiE A& F 7+ AlR tubeoll 30 W¥ A7t
gk oh2 vortexingdled workstationol] Al A 7 Z(50 mm
torr) ¥t ol 18] 31 methanol 350 pl, H20 50 i, trie-
thylamine 50 pl, penylisothiocyanate(PITC) 50 W& &
gl F=A AlekS wE F A HZE AR wbeol]
24 AjeF 30 wE H7bste] oA] vortexingst oh&
A7 &3} e AlB tubeol] sample diluent 100 wiE 37}
3le] o}A] 1% HAE vortexingdle] 20 pwifor 10 uh¥
HPLC| F9d3}ed ofn]:eAl 48 A A3t}

(2) FA1A°

Z A8 70°C ovenol| Al 8 550°Cell A 2417E 3]
A F wgslsdch. SFTE 10 7 dojm=al
F 6N HC 3miZ 7}8ted E24]7] ok 4] 550°C
A A 1A17F Wl etk 6N HCl 10 s 7hst ¥
50mP} A SRS ALsted o3k No. 541)51%ct.
o]3}8 X &% ICPJOVIN YVON, JY 138 URTRACE,
Instrument S.A., France)E ©]-88}e] 80 psi, A&
F71A L BAslgn

(3) Held g

Kolar?] vPgel] ¢J3}e] Hydroxyproline 3-8 243}
A A8 20gE Eflaskell Y37 30mi2] 7N H,SO,
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E F7ksled AZTelA 10521°CE 1647} 71558 A
#A 500 m/¥ volumetric flasksl] ¥ SF-5= A8
o 100mi®] E-flaskel] 71 455 3AF.
o7y L8-8 FHall 100 m/ volumetric ﬂask°ﬂ/‘1 34
AlA hydroxyproline 5%=7} 0.5~2.3 ug/ml’} H =5 3}
3 HE MY 2miE 10mi AT P Ar3hE-ol
1 mEZ 9ol vortexingdh AL&olM 20+28A4} H}X|51s]
o} A& 1 ml A S 93 vortexingdt F v}l
£ P9I 60£2°C F2rTolM A3 1587 71Esi
FRENA 387 YAslilch. deiAl 48 Bt
(Shimadzu recording spectrophptpmeter UV-240, Japan)
£ ARl 558 nmellM F3EE EA Y. 34"
F3=E vlg] A4 5T @A hydroxy-
proline ¥&F-g 8ull&led gelatin ¢S T3l

“4) 399 o

FAF2 DNS(dinitro salicylic acid¥ %S ARE3}ed
o2 o] BAMslgth A8 | mill DNSASF 3ml——
B 587 #) F Aol YAEld 16me] 5
5 Y E3t8t ¥ £33 <A (Shimadzu recording
spectrophptpmeter UV-240, Japan)E AH&-3}ed 550 nm

ol FHEE 25} A3 DNS Aok &%
Aol 23] glucose §F o2 e %iHL

GF=E

Brown stocks whatman No. 2 oA 2 «33 o

+ #3350%xA (Shimadzu  recording  spectrophptpmeter

UV240 Japan)E AME-3led 558 nmollA %T ZHe &4
st BB vJehggich

6 d=

7] = A (Brookfield digital viscometer, Modle DV-1I +,
Brookfield engineering Lab., INC., USA)E o]-&38}o]
EA815em, BE A8 53] WA F BHgies
Vel dle 500 ml ¥l A A|RE 400ml ¥ F
Alge] 571 60°C7t H9lS o AEE Al o,
JAEE 0mpmellM 1Y AL o]83le] 1487 2HEA
7l F & o At

(7) Hunters' color value

Az (Color and color difference meter, Yasuda
seik. UC 600 IV, Japanys oM3le] lightmess(“L”),
redness(“a”), yellowness(“b”) Zt-S SAslglom, o] of
ARS8 B A TS 1=89.20, a=0.92, b=0.78°] %1}
2E ABe MEx 53] 2Hzke) FAFeR ey
Aot

8 #s3 7t

Z2) % brown stock®] #H5A Frl= A]Fo et
dEkdd 2 24 1039 sRAERR} 2084 9
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3} Al (color), ¥ Al (flavor), & E(consistency), F-=.% 7]
(smoothmess), A2 <. Sk(overall acceptability)l] =H3k
713 %% H7)3150.27, scoring testE o]-&3led 74
AYeg Hrlsigint. ¢ o A& 60°CE 713l &
ek pyrex frefell 14 7 EFE AXSAS 7H-L
heks] F&00)9T, 1AL A PR oE sede,
#54 Hrhe 33 wiatod Wrbstich
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B A = Ao SAS packageE o] 431
ANOVA 3 Duncan®] ¢ 7 *(Duncan's multiple
range testyS E3ted p<0.051A FH Q] Aol & HF
sl
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1. f2loto =&
2w, SR, Ao+ 2w E A-E-3le] THE brown
stock®] frEjetmlieAl a2 Table 294 7o}
fre]ou) Al S aspartic acid®] IS Hx|WE ot
£ brown stocke] 042 mg%h=, AW e} 4w 2 =
brown stock®] 0.37 mg%<} £M=Z THE brown stock
2] 0.18 mg% R} ¥de}h 12]aL glutamic acid, serine,

Table 2. Free amino acid contents of the brown stocks

made with beef or (and) 20rk bone (mg%)
Free Samples
amino acids  Beef bone Pork bone Beef bone+
pork bone

Aspartic acid ~ 0.18+0.0;"  0.4240.00" 0.3740.02"
Glutamic acid ~ 0.20+0.00° 1.02+0.07° 0.9610.16°
Serine 0.27+0.00° 0.38+0.01° 0.3940.05"
Glycine 0.64+0.02° 1.1140.02° 0.95£0.10°
Histidine ND? 0.63+0.04" 0.6610.03"
Arginine 0.57+0.01° 0.8810.04* 0.86+0.06
Threonine ND 0.41+0.03° 0.4910.04
Alanine ND 0.2310.08° 0.2610.00°
Proline 0.420.02° 0.5910.04 0.6310.04°
Tyrosine 0.53+0.00°  0.5040.04° 0.59+0.01°
Valine 0.54£0.01° 0.6710.04° 0.6510.06"
Methionine 0.65:0.02°  0.5240.06" 0.5740.01"
Cystine ND ND ND
Isoleucine 0.32+0.01* 0.11£0.04° 0.1240.00"
Leucine ND 0.4540.08" 0.4410.08°
Phenylalanine  0.61£0.01° 0.59+0.12° 0.52+0.02°
Lysine 0.63£0.01°  0.4040.05 0.44+0.10%

glycine, arginine, proline®} ¥reF-2 xjwio} A4 =)
W2 2E brown stocke] A E ThE WO 2 7)
S vehigie) sk, AW 2 9HE brown stockell =
methionine, lysine, isoleucine®] &&o| T}& F FF9)
brown stock 2o} @3k, F25F p<0.050)A 2ol
E H 9l 223 phenylalanineS Al £ brown
stockZlell &po]7} giglem, Adgele] AJHs)” AajollM
A epd cystine A, shEjw] S asfAw A S
72} brown stockelld BF USR] skt A AR
freloln|xAl 225 B Sxjm, A SR w 2 ThE
brown stockol| 3= glycine, glutamic acid, arginine, valine
29| ko] wWekT AR THE brown stock-> me-
thionine, glycine, lysine, arginine®] @2 oF& 2}#|3}
Aot ol= AR £5949] gepHst A glycine, gluta-
mic acid’} ¥ £F& Vbl A3 vjegt Aadgld.
s, B Alge] 4w 2 9EE brown stockell A& Sch-
weigert 59| #]37], H|X|127], 31719 freleln]xeAk
A3} oF FFH leucined} 472 A =k A&
2 glutamic acid, histidine®] H&HA vt 2=
Akl f2) ofm)xAke] Aul= Sxw, Lo SR 2
9FE brown stocke] AWM TE AN w@otel

2, 271H

7142l 34 ZA#AE Table 33} 2o} WA Na, Ca,
Fedl Mg F& Bl Hxm 2 5FE brown stocko]
27z} 7.10, 0.51, 0.03, 0.19 mg%=. A-w+3) 2] W 9} A
w2 2LE brown stock X} ¥9Eov} Na #efo] 50
mg%3l A'™2] brown stock?] ZAZtel= kol 9leiA
Z o) E viepigith. Ca= IXE 4087 71Ee &7
2] 942 mg% He} ¥ AHE Hel FAY Cav} ¥
WA fEo] o] e A7}l fAlEIH. =
3} CaPE Ex AR 1:2.92, A2 1:8.65, 4

Table 3. Mineral contens of the brown stocks made with

beef or (and) pork bone (mg%)
Samples
Minerals
Beef bone Pork bone Beef bone+
pork bone

Na 2.90+1.18" 7.10£0.73 5.76£1.10°
Ca 0.0240.01° 0.5140.25* 0.1710.01°
Fe 0.0240.01° 0.03+0.01° 0.02+0.003°
P 1.56£0.10° 1.49+0.02° 1.4710.08°
Mg 0.0410.01° 0.1910.15° 0.104£0.01°
K 5.49+0.87° 13.06+2.40° 14.6241.69°

"“Means with different letters are significantly different from

each other at 5% level as determined by Duncan's multiple
range test.”Not detected.

g2z AR A 154 A 3 E(1999)
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"**Means with different letters are significantly different from
each other at 0=0.05 as determinated by Duncan's multiple
range test.
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3. Azt g

Ao}l X2 THE brown stock®] gelatin FEF2-
FA3 A= Table 49} 2o} Hx w2 ghE A 8:
165.40+22.30 mg%, 4w e} HAXME 1:12 g7 o)-43}
Al87} 152.40+13.80 mg%, A2 9kE X887} 136.90+
8.90 mg%E XMW Z W= brown stock Er} FHefo]
A2 Aoz Jepged, LS p<0.0SdM 2ol &
Boct. TPl AgzA) we] Fad whlgaa 7}
AIZE Z1dARE 79 AepRlez M= EXo] Q=
o, A3t =R AR F-8Ae] g EAEL elE
TEY B84 =Y 4ot IR sisle Z=R
& glycine, proline¥t 7|8} ofu|xAMER. FAIF ] glo
o, o] & glycine> AA ofu]xAb Tk 13 A=,
proline= 1/3 Aol Dk g B 218 Azl o}
9xAl % glutamic acid, serine, glycine, arginine,
proline®| kel gleiA] SA|wel w2 2 ghE
brown stocke] A2 HHE MG Fo)Hog e 7t
< el oA Felle) A ohu|:xAlE iR
RS AR slez HAmE 9= brown stock?] At
FHE 7 ) ebd A2 Azer dekmie B
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ralsie} dolAle FERELE oA B3t @

Tabel 4. Gelatin, reducing sugar, turbidity, and viscosity
of the brown stocks made with beef or (and) pork bone

Samples
Properties
P Beef bone Pork bone Beef bone+
pork bone
Gelatin (mg%) 136.904£8.90 165.40+22.30 152.40+13.80
Reducing sugar 644002 1.000.01  0.67+0.01
(mg/g)
Turbidity (%T) 0.6110.01  0.33+0.03 0.4240.01
Viscosity (mPas) 2.2040.11 2.6540.15 2.4010.10
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T 5 e FRE oRARE, Welo| =, A
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7t A Be] gEE ZA3 A3 Table 49} 7o) e}
ey, g5 $9E(% transmittance)2 VERHG] O
o] gkl E4F A8r} FIEE Vit €= AR
Zhell 2 Aol & HolA= gkont, 4wz whE Ao
7P sl en, AR BkE el /M BRsg]
o ®HErb Ao A FEE07 W AR gol
4EFe] 5 Ao B 4 glon, Foln)xal
9 freletu) At} gtefo] SAIm 2 gkE brown stock
oA o W HALeE Hol Frmz ghE 7o) €=}
7P B et Aoz Az

6. T

Brown stock®] A= ZA AL Table 48} 2o}
A Z TRE Zlo] 2.2040.11 mPasE 7B Wokor | 5
A2 ghE Ao] 2.6540.15 mPasE 71 =8 AT S

=z e] 83 A 154 A 3 5(1999)
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Table 5. Hunter's color value of the brown stocks made

Table 6. Sensory characteristics of the brown stocks

with beef or (and) pork bone (mg%) made with beef or (and) pork bone
Samples Samples”
Hunter's Ch . Foval
color value”  Beef bone Pork bone Beef bone+ aracteristics Beef Pork Beefbonet+ 1-Value
pork bone bone bone pork bone
L 15.83" 8.59 21.80 Color 4.86" 346" 505 11.30%**?
a 1.73 0.09 2.51 Flavor 5.50° 2.8 427 30.05%**
b 5.73 2.63 8.35 Viscosity 386" 3.32° 341° 0.72%
AE 84.34 91.83 78.24 Mouthfeel 4.82° 327 387 10.77%**
.y a b a
"Each value is mean of triplicate determinations. Overall acceptability 5.00"  3.18 446 9.23%xx
? L: Lightness (white +100 <--------=- > 0 black). "*Means with different letters are significantly different from
a: Redness (red +100 <---------- > -80 green). each other at 5% level as determined by Duncan's multiple
b: Yellowness (yellow + 70 <---------- > -80 blue). range test.

Be = 297l YAsiglon, YV A FE
A=sh w5 A9 Jepige.

7. Hunte's color value

A, )z)w, Ll +g| 2w S Zhzh AMS-sle] zE|gt
brown stock®] M= ZY A= Table 59 Zo}

Brown stockol|A “L” 7k A +SIAw 2 gkE Hlo]
21.802.% A 2% browa stock = 7F ¥4 X w
2 9E Zlo] 8592 7H waet. ol 479 12417
7vdst Adgeke] “L” 3:al 335~46.5 Xt Wglkoh A4
AEE YeE “a” -2 Aam+siA W2 2HE brown
stocke] 2.518A] o2 I F£29] prown stock B} =
A X E AMEEE 712 0,093 Wokor) ¢Me] o
T Hoh 2 & Hald b 3 Awlixmz g
£ brown stocko] 8.3532A] “L”, “a” Zk3} frAls}A
M F59 brown stock F 7HY ¥ £AE VRIS
o, g9 184~650 ¥}l ¥ “b” & viehl
g AE ZHAzHL HAwWZ 9FE brown stock©]
91.83°2 7P T3 AME THE Zlo] 84.34, Aoml+5)
AW 2 9= Ao 78245 R}

B Ao AnzAod® JEE ekl <L 3k
] == 7} 7R =9k, AL 2R ek, @
5422 % brown stockS -2 AL AI3= Ao
vepdth AEE 243 Az SR > 4 x ] >
9 «22 HA|WMZ = brown stock®] AE7} M
e, I5AA Al ole) Ui &AME Vet
brown stock®] BAJLRI= B HEE v A3st= A

22 vehyeh

8. #sH 8Y

we] 252 <23 brown stock®] 57} Aae
Table 67 7z},

A2 Ao SR >Am SER A2 2EE brown stock®]

gzt 3A A 15W A 3 E(1999)

P4p<0.05, ***p<0.001.

22 A vebd vbd A AWM 2HE brown
stocke] SjAIM, Aw S Tk AN 22 HAPE
Hgkew, foeE p<0.001odM 2po]l & HAet. Axe
2] > 4= 2w SE 2| 0] =02 7| Er) Eokom,
dtellM e =47 HAAQ =t A LMz whE
brown stock®] 4% p<0.0019|+ 2=F o] 4%
Aoz veht 4M2 9kE brown stocke] M-S A 9Jsk
5-2e] Fed SN HE AR R r|asrt 2
4 =2 AL o4 5 dd

v 2 <

E d3e Moz 71 BeH o2 AM-E=
brown sauce?] FA &4] brown stocke WS o A
we] o] 871 sA S Pl S13 AeEA o)zl B
W5 BAL v|ZEA e} felolu])xARE aspartic
acid®] ke HA|wZ WHE brown stocke] 042 mg%
2 Hx)w e} A E HE brown stock?] 0.37 mg%2}
42 2= brown stock®] 0.18mg% Ev ¥UTh
2] 2L glutamic acid, glycine, arginine, proline®] 3#H=
< FHxmel w4 A M2 TR brown stocke] AMHE
THE ARG geked, fol4E p<0.0504] 2ol B
Aot Al 5 brown stock®] /1A S BAE A
I K>Na>P9] 0] g1, sjxm 2 == brown stock
2] Na, Ca, Fe, Mg &2 o}& A3 B} {o=F
p<0.059|A xle]E Holo, e 702 viepgel. Azt
s ekl HrME 112 A o83k A8U) 15240+
13.80 mg%, A~ME TFE A&7} 136.90£8.90 mg%h 2
HAwgke 2 whE brown stock B}t §Hake] Ml
Fo)5F p<0.05e14 2ol Z Bt 39D Tk A
BZll zlel7} gislon, AR 9E A8} 7 B
skom, thg-o2 Al 4sl|Aw, A2 REE AR ol
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