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Abstract

Analisis of major nutritional components and Sensory evaluation in two kinds of beef bone
stocks (White & Brown) have been Carried out in this study, these stocks were prepared with
four different parts of beef bone (Knee bone, Rumpbone, Leghone, Backbone). White bone
stocks were made of each beef bone boiling in water & hours, while brown bone stocks were
prepared with roasted beef bone in the oven at 230°C for half an hour and boiled 8 hours with
water.

Fatty acids were determined by GLC (Gas Lipids Chromatogram), the minerals were
analysied by Automic spectrometer.

The results of these analysis were obtained as followes;

1. Neutral lipids was gradually becreased, and glycolipids phospholipids were increased in
quantity in Brown stocks for 8 hours. Unsaturated fatty accid of Brown stocks was highly
decreased due to roasting of bones in the oven at 230°C for half an hour. But they appeared in
large quantity in white stocks.

2. The minerals also contained of high percentage in almost Brown stock except backbone
stock.

3. Four materials (Kneebone, Rumpbone, Legbone, and backbone) were used for this study
and the paired comparison of flavor test presented the recognition of different flavor at 5%
level of Least Significant Difference (LSD) on brown stocks (Kneebone, and Legbone).
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Ranking preference test showed that white Kneebone stock and brown legbone stock had

good taste.
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Table 1. Analytical conditions for GLC

: Hewlett packard 5880 A

Instrument

Integrator : Hewlett packard 5880 /‘i CTC terminal
Detector : Flame lionization detector

Colume : SP—2340 fused silica capillary (30m x

0.32mm 1D, 0.2m film thickness)

: Programmed from 150°C to 200°C at
4°C/MIN and intial and final times
were 5 and 15min, respectively.

: The split ratio was 1:100 with nitro-
gen carrier gas at a flow-rate of 0.8mi/
min

Colume temp

Split ratio and
carrier gas

Injection temp : 250°C
Detector temp : 250°C
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Table 2. Contents of solid fats and lipids of white and brown bone stocks

Contents Solid fats of bone Lipids of bone _ Composition of lipids (%)

Bone stocks stock (mg/100ml) stocks (mg/100ml) NLD GL? pPL®
Kneebone

White 0.954 0.187 " 9327 0.34 6.40

Brown 0.029 0.121 85.47 2.52 11.80
Rumpbone

White 0.045 0.110 91.11 0.60 8.30

Brown 0.019 0.140 89.58 3.55 6.87
Legbone

White 0.062 0.138 95.02 0.1 4.87

Brown 0.015 0.15 86.79 4.7 6.19
Backbone

White 0.015 0.16 94.57 0.23 5.20

Brown 0.009 0.278 93.30 1.59 5.11
1} NL: neutral lipids 2) GL : glycolipids 3) PL : phospholipids.
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Table 3. Fatty acids composition of total lipids in white and brown bone stocks (%)
Samples Kneebone Rumpbone Legbone Backbone
Fatty acids White Brown White Brown White Brown White Brown
Cia:0 113 1.9 1.72 1.58 1.7 1.59 2.10 2.08
Cian 0.23 0.13 0.15 0.14 0.15 0.24 0.17 0.15
Cis o 0.30 0.43 0.49 0.43 0.53 0.48 0.58 0.61
Ci6to 18.51 24.02 22.81 24,02 23.85 23.35 24.68 27.27
Cisna 4.53 2.51 2.17 1.43 1.77 1.72 1.94 1.68
Cir:o 0.85 1.14 1.20 1.30 1.24 1.23 1.15 1.35
(SR T 1.01 1.81 0.47 0.22 0.51 0.50 0.46 0.23
C s :0 10.46 17.43 22.54 24.06 22.94 23.26 23.46 27.50
Cis 1 56.6 45.01 41.37 39.62 40.11 39.86 35.85 31.68
Cis 2 1.73 1.21 1.87 1.02 1.86 1.36 2.22 2.01
Cus s 0.25 0.13 0.23 0.04 0.11 0.07 0.19 0.16
Ci0:0 0.02 0.08 0.13 0.18 0.19 0.09 0.20 0.22
Cazo0:1 0.15 0.04 0.14 0.12 0.15 0.13 0.21 0.21
Cao :a 0.16 0.07 0.13 0.04 0.18 0.02 0.23 0.11
Ca :o 0.02 0.07 0.15 0.11 0.06 0.04 0.03 0.08
Ca 0 0.09 0.07 0.1 0.04 0.13 0.04 0.15 0.09
Others 3.96 4.95 4.33 5.65 4.52 6.02 6.38 4.57
Unsat/Sat 2.06 1.15 0.95 0.82 0.89 0.88 0.79 0.61
Table 4. Fatty acids composition of neutral lipids in white and brown bone stocks (%)
Samples Kneebone Rumpbone Legbone Backbone
Fatty acids White Brown White Brown White Brown White Brown
C 4o 1.86 1.68 1.53 1.90 1.27 1.58 1,51 1.88
C s 0.14 0.001 0.11 0.17 0.08 0.13 0.11 0.16
Cis:o 0.45 0.02 0.16 0.49 0.17 0.48 0.18 0.54
C 60 21.66 23.06 19.58 24.30 21.62 23.02 23.17 24.67
C s 3.16 2.1 4.07 2.15 3.77 1.99 3.69 1.95
C 7o 0.96 1.14 0.78 1.31 0.73 1.22 0.77 1.29
Cairn 0.17 0.38 0.80 0.46 0.19 0.44 0.19 0.42
C 1o 15.04 22.42 10.93 21.94 15.07 22.49 16.59 24.74
C 151 47.85 42.27 51.94 38.89 46.13 39.92 41.20 36.39
Cis:a 1.45 1.91 1.38 1.09 1.18 1.55 1.58 2.09
Cis:s 0.16 011 0.53 0.05 0.54 0.37 0.31 0.21
C 30:0 0.10 0.32 0.07 0.17 0.04 .0.14 0.05 0.17
C 0 0.09 0.27 0.23 0.03 0.21 0.03 0.23 0.03
C 20:4 0.04 - 0.07 — 0.09 — 0.01 -
C o 0.05 0.24 0.06 0.49 0,01 0.02 0.02 0.11
C 2.0 0.01 0.07 0.05 - 0.06 - 0.08 0.04
Others 6.81 4.00 7.1 6.56 8.84 6.62 10.31 5.24
Unsat/Sat 1.32 0.96 1.78 0.85 1.34 0.91 1.12 0.77
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Table 5. Fatty acids composition of glycolipids in white and brown bone stocks (%)
Samples Kneebone Rumpbone Legbone Backbone
Fatty acids White Brown White Brown White Brown White Brown
Cia o 2.16 2.38 1.07 0.17 2.64 6.58 2.01 1.67
Cia 0.15 0.15 0.51 0.22 0.22 242 0.04 0.12
Cis o 0.58 0.66 0.15 0.55 0.22 0.94 0.27 0.57
Cis o 24.83 27.2 24.12 26.9 31.02 29.87 32.92 27.11
Cienr 2.74 1.7 2.37 1.69 1.53 0.09 1.31 1.85
Cirto 1.21 1.44 1.19 1.66 1.42 1.50 1.38 1.45
Cir 0.55 0.19 0.27 0.34 0.23 0.02 0.02 0.10
Cis o 19.77 24.87 19.36 27.11 21.25 21.61 26.22 23.41
Cis 39.27 26.65 36.65 28.46 26.73 17.90 23.30 27.47
Cis 2 2.04 2.42 3.7 1.22 4.59 1.99 2.92 1.80
Cis:s 0.23 0.18 0.26 0.18 0.53 0.42 0.18 0.09
Ca0 0 0.19 0.49 0.66 0.23 0.67 0.18 0.70 0.30
C20 11 0.04 0.15 0.14 0.33 0.53 1.25 0.25 0.14
Ci0:a — - 0.38 - 0.82 0.06 0.37 -
Ca o 0.09 0.8 1.05 0.15 1.45 1.65 1.11 0.88
Caz o 0.08 0.37 0.53 0.11 0.62 - 0.82 0.30
Others 6.07 10.34 7.59 10.68 5.53 13.52 6.18 11.77
Unsat/Sat 0.92 0.55 0.92 0.62 1.69 2.58 2.30 1.76
Table 6. Fatty acids composition of phospholipids in white and brown bone stocks (%)
Samples Kneebone Rumpbone Legbone Backbone
Fatty acids White Brown White Brown White Brown White Brown
Ciavo 1.86 2.48 1.85 1.55 1.0 0.45 1.99 1.22
Cisna 0.23 - 0.09 0.12 0.09 0.11 0.39 —
Cis:o 0.5 0.97 0.51 0.53 0.46 0.31 0.71 0.53
Cis:0 24.18 32.53 23.64 29.5 22.08 21.35 29.82 27.97
Cis:a 3.26 1.41 3.7 1.75 1.78 1.54 1.38 1.73
Cir:0 0.2 1.23 0.98 1.47 0.84 1.26 1.37 1.06
Ci7:1 0.49 - 0.51 0.4 0.56 0.28 041 0.39
Cis:o 1555 20.66 14.96 22.5 18.58 22.37 22.06 20.64
Cizna 42.73 20.54 41.92 26,13 28.69 36.24 30.54 27.54
Cis:2 1.93 4.88 2.02 1.9 5.8 2.62 2.54 5.87
Cis:s 0.16 0.07 0.12 0.1 0.42 0.27 - 0.21
Cao:o 0.26 0.55 0.26 0.28 0.21 0.72 0.54 0.26
C 2011 0.42 0.31 0.25 0.31 0.04 0.21 — -
C2o:a 0.71 - 0.66 - 0.08 - 1.24 -~
Cao 0.6 3.75 0.65 2,12 0.69 0.27 0.57 1.5
Caze 0.67 2.31 0.68 0.67 3.57 0.21 0.42 1.31
Others 6.25 8.31 7.73 10.67 7.1 9.79 6.02 7.67
Unsat/Sat 1.14 0.47 1.12 0.54 1.08 1.04 0.64 0.7
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Table 7. Mineral contents of white and brown bone stocks {mg/100ml)
Kneebone Rumpbone Legbone Backbone
Minerals
White Brown White Brown White  Brown White Brown
Na 58.74 60.34 54.66 62.71 49,85 57.51 55.96 43,79
K 3.84 5.17 3.94 4.79 3.29 4.34 5.90 4.79
Ca 2.473 2,05 2.04 2.683 1.625 2.239 3.32 2.465
Mg 0.798 0.719 0.291 0.759 0.191 0.618 0.743 0.479
Al 0.133 0.122 0.481 0.230 0.593 0.228 0.276 0.136
Fe 0.179 0.199 0.199 0.347 0.168 0.297 0.334 0.135
Zn 0.037 0.018 0.024 0.018 0.019 0.249 0.162 0.156
Cu 0.0094 0.0148 0.0243 0.0138 0.013 0.021 0.0125 0.0043
Ni 0.0167 0.0015 0.0014 0.002 0.009 0.002 0.0014 0.001
Mn - - - — — - - -
Pb - - - - — — - -
Cd - — — -~ - - - —

Co —
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Table 8. Sensory evaluation by T-test

Kneebone Rumpbone Legbone Backbone

Samples

White Brown White Brown White Brown White Brown
Flavor 2.655% 1.587 2.665% 0.533
Color 1.599 0.533 2.665* 0.533
Means value for score of 14 panelists.
F* value must exceed 2.16 to be significant at the 5% level.

Table 9. Preference ranking of each bonestocks
Samples Kneebone Rumpbone Legbone Backbone

White stocks 1.57+1.05 1.17 £0.45 3.00+£0.53 3.71 £ 0.45
Brown stocks 2.86 £ 0.35 1.71 £ 0.70 1.43 £ 0.49 4,00 = 0.00

M % SD : Mean * Standard deviation
2 ZAg4el Naghagol Hag4uch 20 hehgteh,
ot Swo A& WS4 ZA&4o Naol o &

o
=] E’C}:—x‘-__" 51—93\:‘7—1 7}' (] \5&-'\%‘ 7/-1'\:

o] %409}

5

AbH o2 FrAE Yo ZAS4o} WG ol
glo1 4] = xpol 7} ZA & AR AT} WA g4

2o} oy g »mm e} EwlolH a4

| Tﬂ*éﬂ‘%h’l W AL £ A AjgEe] £¥4
ZHd oz Arhs o] *F%El°‘7l°ﬂ Ty ~EA 2
2 o] roasting IR ndxa g Fr)ALR] #
YA A SEE o] dEAAL 2N HF A&
o FI)AE o] Z4aH Aoz AR, o9zt

AT %9, 075

& ATE WASE 24 3L

EECIEWETEEY
4. B A

] 391 WG 4-9] A K0] A 57 Folof A
7ol g 24 ee e g ASHAE AAF t-A
22 $9474 A s Table 83 23kc},

ZFeloiME 2ok} AbEe YA g4
o) 4de] Q1A= A,

A Aol A= AlFFol Ake] fef4de] Ao Ft
# +48 Ao.z velntch,

=3 o] F 87HA Y] Sol Hd 71 EAIEE A4
% Table 99} Zskth, 7H4 715 %7 £& 2§ 227

o4 =5

£ 3ted Duncan =HH ¢ #
Ag A8t

WYAFFNME =7, T, AT 1%5Fo0A
frel4de) A= glot Wk Aol gl &
F3} ARl A 5% FEANA, T T 1%014
ZH7E ol Aol ki, Fwlell A 5%l A el 4de] 2l
A=t AAEsE AEH 2R, Szl A
%aToAA, HFH 27, B AleldlM® 1% +F
oA frejdde] s, 22 BAFFlE =
P& 57), ZAGFANME ’*} 47t 1 71340
2 Ao Yelgr, o] ¥ &4 47 vacde
2 24F gHEo] BARA S ‘é/‘]@ A3} AN Z7
229 A 7|52 FA Vebdeh

e AHgated Aaze] £

l-\

V. 2 L HE

ol 4wl (b, 4bE, AFZ, Swl)o] o2 WA
) ZAL-4 Az Aol A 250 A A - Aukal w) T}
A B BAsle] of oA Ao]AH L Adolr T 7| F

& GuA ASAAE AT Aok 3 2

1. x]zl ek ZAATS AAG4F 22" §hgo]
VA W BAAY 2ul gL F

£ 593

] o] roastmg AN A B

kd
il
1
Ho
4>
to
ot
—{o
de F
P



A9 -
oz THA AL

b, W, Aol

Az _[_7] =) 'sl—Eolro] —‘"—7“ L}-

2 q}%b] 50% o]A2 Naolglew, K, Ca, Mg %
o] & the49) we ko 2 vElyton] Zn Cuy, N
v|gke g Mn, Pb, cd, Cox A&5] %] kel

4, B5AAAAE AAE5o] 7S50} WAYSEN
o} o A4 sl gie), o] roastinge 2 ¢lal =|ule
L7l AAE 2, T g =4 Ao s

=3 WS S, 2SS
A F{57L 42 1R 22 71352 s,

g 31 2 #

1) Robert J. Courtine: Larousse gastronomique, Li-
braire La rousse, 445, 1984

2) J. Sylvestere, J. Planche: Les bases de la Cusine, L.
T. Editions J. Lanore, 207, 1982

3) A4 R AFA QT FEAN 121, 1974

4) A BT S4), ehal 189, 1980

5) wtEd, ojdds : AbEw EAF] JFAE, FTA
okl gatsl =), 11(3), 47, 1982

7) o389 32 : CaFy AFe =] AF FrA &

O

H4 VF2 59

% wdsel Bd A7 PRI 220, 105,
1984.

8) A, FAA A Adrg A Ay 44
g vla 4, STz ehE A 3(1), 37, 1987

9 A4 A AFeE AR Aree BEAA Y E
AAY vlm AT, FFzel et 3(2), 38, 1987

10) A3+, AHs, A4 dF5d FA8 749 A
W A "o 2 A7, A A 1), 8,
1985

11) rouser, G., Kritchevsky, G., Simon, G. and nelson, G.
J.: Lipids, 2, 37, 1967

12) Lepage, M.: Lipeds, 2, 244, 1967

13) D.K. Laick, etc.: Infleunce of Phospholipids Content
of Beef J. Food Science, 54, 525, 1989

14) P. Jelen, M. Earle and W. Edwardson: Recovery of
meat protein from alkaline extracts of beef bores.
S. Food Science, 44, 327, 1979

15) /NEBE AN BRSH v KTV 7, BER
259-301, 1983

16) A4 1 AFe] 732 54, AFA 150-249,
1982
17) 298], A5 ABFR 2ol G F5H &

A, == =835]A 3(2), 81, 1987

18) ol W59 43 : AEFUEANNE, FYEA} 57,
58, 1988

19) Folch, J. Lee, M. and Sloane Stanly, G.H.: J. Biol.
chem, 226, 497, 1966

20) Metcalf, L.D., Schmitz, A.A. and Pelka, J.R.: Anal.
chem, 38, 514, 1966



