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Effect of Extraction Times with Bones from Hanwoo Bull
on Physico-Chemical, Sensory and Nutritional Characteristics
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Abstract

The physico-chemical, sensory and nutritional properties of water extract as well as structural
characteristics of bones based on repeated extraction, were investigated. As the extraction times
increased, the turbidity, viscosity and the contents of condroitin sulfate were significantly decreased
(p<0.05) while collagen contents increased. Also, lightness(L value) of the bone soup from shank
bones were significantly decreased and redness(a value) and yellowness(b value) were significantly
increased (p<0.05). Total nitrogen, sodium, calcium contents and calories were increased up to the
2nd extraction, and then began to decrease{p<0.05). Bone marrow decreased as the extraction times
increased when the structural properties of Hanwoo shank bone were examined by scanning electron
microscopy. After the third extraction, almost no bone marrow remained in the shank bone of
Hanwoo. In conclusion, the water extract extracted for the second time from the shank bone of
Hanwoo bulls had the best quality when compared with that from the first, third and fourth time.
Three times of extraction from Hanwoo bull for water extract was recommended based on an overall

quality evaluation.

Key words : time of extraction, hanwoo bulls, water extract, physico-chemical, sensory, nutritional

property.
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Table 1. Comparison of physico-chemical characteristics for water extract from Hanwoo bull’s

bones by different extraction

Times of g o - Collagen Chondroitin sulfate -
Extraction Turbidity (%) Viscosity (CP) (mg/100ml) (mg/100ml)
1st 1.34+0.03° 754+0.10° 26.39+0,98° 111.61+1251%
2nd 1.30+0.09° 857+0.70° 34.38+2.36° 102.29+ 8.14°
3rd 0.81+0.07° 6.26+0.18" 36.33+2.11° 5993+ 198"
4th 0.49+0.04° 515+0.23° 35.69+3.74° 5324+ 052°
* Ext. : extraction, ** CP : centipois

#¢ . Means with different letter in the same column are significantly different(p<0.05).

Table 2. Comparison of CIE* color characteristics for water extract from Hanwoo bull’s bones

by different extraction

Times of Extraction CIE L CIE a CIE b
1st 31.17+067° 243+027° -275+021°
2nd 25.86+0.74° 2804017 -25840.12°
3rd 22.60+0.72° 2.90+0.12° -242+014°
4th 20.09+0.15% 3.69+0.07* -1.88+0,08"

*CIE : Commission Internationale de Leclairage, L(lightness), a(redness), b(yellowness)
#¢ ! Means with different letter in the same column are significantly different(p<0.05).



B

L2 Aro v FFE LT AHo]
o HxolA &3 57t FMETE fFH2
Z 2 HL, ARG BTN {95
o8 Z713tYtH(p<0.05). WakA F--5Am
o] &3 57t TUMESFE LEN Y M A
£ "ol RALE UeRT 5§53 13 &
W) b MEIE FReH 43 FEAME AT
7t 7+ "o

FZ 574 4E AFhm L2999 JF
5L vw g AFE Table 33 2o, A=)
gojolx FE3IF7F F1EFE FYFHoE
& H77E e 2 (p<0.05), Rl E &
37t S7MEFE F9FHE 2 Hrh v
Bt oh(p<0.05). ME SFHAME 13350
7P £ 091} (Table 2), £&d9] A58 A
Zo M= 12 227 Aol IR 3AH4-H
ozl AL E Yeion gua gt e
9% A%E Ha AnAEL 129 2318
Nag Aoz Aztg)

weka A7t AME S de 3
A A% +HUE ol MR AZE Rew
CEAR =N

Table 4= F&3 7t F¢FAHME 3

FesaMe) 2257 $299 oY, B L IFH BN AL 9F 239

§299 4T S4o ML

K
Adoitt, FALS YEF FF2 723
}.

A 128} 33 FEE Aleldl folAel 2=
2] gsith BELS FE3 50} FNEFE 23
FZ7A Z7130 7t ol F f93F o A
AL H(p<0.05), 1, 2, 37 o= folAdo) ¢l
AL ggtct A2 ME 5357 20}
55 22742 F718tgrt o) F feyom
743 tH(p<0.05).

Fig. 1& $&234 #2358 d352 o
I 23 AL el Aol F&A
HEZe dHd 571 Wol £X 3T oy
FE3 57t ZMEFE F47 FEH W
A ol Q¥ 3z F& o)F 9 YEF gy
e F4 AEY AY v @ AoE
B o 33 & A0 FFAHRC AY £&2HE

Ao 2 eyl

B ATE FS5AME DE 2399 E3

Table 3. Comparison of sensory characteristics for water extract from Hanwoo bull's Bones by

different extraction

(unit : score)

Times of extraction Color Flavor Taste
1st 3.63+0.12° 371+0.11° 355+0.09°
2nd 371012 3.61+0.10° 3.61+0.09
3rd 326+0.11° 3.09+013° 3.18+0.09°
4th 288+0.1%° 271+0.12° 3.00%0.13°

*Sensory values were based on 5 point hedonic scale(5 = very good, 1 = very bad).
¢ : Means with different letter in the same column are significantly different(p<0.05).

Table 4. Comparison of nutritional characteristics for water extract from Hanwoo bull’s bones

by different extraction

Times .Of Total nitrogen Na(mg/ 1) Calmg/ 1) Calore(cal/1ml)
extraction (mg/ 1)
1st 940.00 £52.89° 23.15+2.55° 16.73+0.41° 29.49+356°
2nd 132750 +71.67° 35.84+221° 1691+1.21° 48.06+3.40°
3rd 1195.63+28.31*° 22.74+1.49° 13.89+1 41° 2410+157™
4th 1160.75+33.94° 17.16£0.75° 944+147° 18.42+156°

¢ : Means with different letter in the same column are significantly different(p<0.05).
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Fig. 1. Scanning electron microscope of shank bone of Hanwoo bulls by different extraction (100 %)
A before extraction, B: after 1st extraction, C: after 2nd extraction, D: affer 3rd extraction, E:

after 4th extraction.
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