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Table 1. The chemical composition of chicken bone

Iltem Moisture Crude protein Crude fat Ash Nitrogen free extract
%
Chickenbone  69.4 + 0.68 16.3+0.01 10.7+0.80 3.8+£0.48 0.1£0.01
=i (1975) fa:fﬁf"'%ﬁ'%f )V (SR TSR 45T 405 % » F B 1RV 17.4.9% - 2
T51.0% ~ F586E 1.8 % ~ 231 36.9 % o [l 1 8T Jf‘ﬁfg PELET— AR - H aﬁ?ff””?% [/FJ TR

CBRAS (= A P0) B TR SR IO 2y ﬂaﬁﬁ;@%#ﬂ L e pﬁ;rﬂngm??ﬁ%z%‘ﬁﬁ
IRk 3kg it 33 kg » A EY ) Hift 4 kg WAL FETT 4 kg > RSB AIR EF  AE
= VIV — H(TER Y ) T HTRE 2
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Table 2. The approximate chemical compositions of koji-inoculated formulas

Iltem  Moisture  Crude protein Crude fat Ash Crude fiber Nitrogen free extract
%

A 40.51Y 17.44 1.02Y 231 1.81% 36.93"

B 45,72 15.99 451 2.92% 1.21Y 29.62Y

A: control; B: chicken bone added.
%Y Means in the same column with different superscripts are significantly different (P < 0.05).

II. %%"EZ“TQH (mash liquid) 1/ éﬁ‘ﬁ%’?l‘fﬁﬁ%}’r’?
SETE T AR TR R - (E SR rEb(Tj“elggE 173 Ffiﬁ’g;[ﬁ]’«??[ Y 8 F I@’T;}Fﬁ’?fﬁ%ﬁlf&ﬁ‘/[%;;% N
TEIE (Bﬁi 1993) - r+§ﬁ'ﬂ*ﬁ§ﬁﬂjwt b 20 YRS HAMEAp > ST B RN I ﬂwﬁzﬁwgﬁw
AP > Ll 2 LG PR A S TR A -f it SPRAS TG o 4 FRERD pH RFT ET 6.2 B Pk
#]; Ifz;[?f 1 477 5.1 > % Yokotsuka (1981) Vi E) « [t (1975) I qﬁqﬁ | pgw ' 53
A VA = R TR B RS PR ALY 0= F R VIR PR Y 4 R AR



294

V.

P P PR 2L L %

A FERED) AR (e 3) T SEpias ERGE BT . S - %ﬂ&ﬁ%éiﬁ¢ﬂ
(07| S TR O B i T J{;” A*‘ gEeail Elﬁrﬁl’@’fﬂfﬁf& (i 2) 0 F )55 sk
( decomposition ratio) p £ v AT (B) *J“A?L“?‘P [t F ] e B9y Fkﬂ% 5“5 I=H ﬁF‘ ’?IZ*J*%BJE"
Fr [/ﬁrﬁlmgﬁgﬁhf”gﬁ dgs l:r'*” VFE I (K 2) ﬁﬁﬂjj E&MEJFA{E‘
I (R ] ) RS o PR R R

*e 3. SRRV T I SR
Table 3. The fermentation traits of mash liquid during fermentation period

Fermentation period (months)

0 1 2 3 4 5
A 6.22 5.2%P 4.8%° 4.8%¢ 4.6° 4.7%¢
B 6.2%2 5.1%P 4.8%b° 4.6¢ 4.9%be 5.1%P
A 1.10%¢ 1.30%P 1.33%P 1.32%0 1.31%b 1.36*2
B 1.02¢ 1.04%¢ 1.09%¢ 117" 115 1.27%2
A
B
A

Traits

pH value
Total nitrogen (%)

0.27%¢ 0.48*1 0.49%° 0.53%°  0.54%P 0.54%2
0.23f 0.45%¢ 0.46%¢ 0.49%°  0.47Y° 0.54%2
Decomposition ratio 24.21%"  36.88%°  37.25"9  30.83"°  40.23%*  39.41Y°
(%) B 2217 4277 41.95°  4157°C  40.97%¢  42.59%

A : Control ; B : Chicken bone added.

Decomposition ratio (%) = Amino acid nitrogen / total nitrogen x 100.

%Y Means in the same column with different superscripts are significantly different (P < 0.05).
@4 Means in the same row with different superscripts are significantly different (P < 0.05).

Amino acid nitrogen (%)

- BRI T AR T 1o s PR (TBA T VAg (™

BB PERIRIRE T D SR TBA (i it SSHRE (P < 0.05) - JH7 v8ae ﬁﬁﬁ} Lt
(F2) A (Fe 4)» (eI ad 2 il 7] - SV TBA il I WSS (P <0.05) » Ry
ALY TBA sk o) = W 2R ) -

4. BEEREST . TBA fifif ™
Table 4. The changes of TBA value in mash-liquid during fermentation period (months)

Fermentation period (months)

Treatment

0 1 2 3 4 5

mg, kg
Control 0.63%¢ 1.12%2 1.02v20 1.17%2 0.89%¢ 0.79%¢
Chicken bone added  0.76*¢ 1.90%P 1.82%P 2.64%2 1.04*¢ 0.61%4

%Y Means in the same column with different superscripts are significantly different (P < 0.05).
@4 Means in the same row with different superscripts are significantly different (P < 0.05).
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Table 5. The chemical components and aflatoxin test of mash liquid

Item Control Chicken bone added
NaCl (%) 10.4 * 0.31 11.50 * 0.10
Total nitrogen (%) 1.36 + 0.04 1.26 *+ 0.03
Amino acid nitrogen (%) 0.53 £ 0.03 0.54 + 0.01
Reducing sugar (%) 6.36 * 0.05 041 +0.01
Alcohol (%) 1.14 * 0.03 0.42 + 0.01
Lactic acid (%) 1.14 % 0.03 0.42 *+ 0.02
Calcium (ppm) 119.14 + 3.32 451.92 + 585
Aflatoxin B; ND ND
Aflatoxin B, ND ND
Aflatoxin G; ND ND
Aflatoxin G, ND ND
NaCl free soluble solid (%) 15.22 £ 0.11 12.24 £ 0.05

ND: not detected.
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Table 6. The amino acid composition analysis of fermented mash liquid

Control Chicken bone added
Item before cooking after cooking before cooking after cooking
%
Asp 0.70 0.64 0.69 0.68
Thr 0.24 0.23 0.27 0.28
Ser 0.25 0.23 0.28 0.27
Glu 1.36 1.32 1.44 1.39
Pro 0.44 0.38 0.51 0.43
Gly 0.31 0.28 0.34 0.35
Ala 0.41 0.37 0.49 0.47
Cys — 0.06 — 0.06
Val 0.37 0.30 0.38 0.33
Met 0.19 0.08 0.13 0.08
lle 0.35 0.27 0.30 0.30
Leu 0.50 0.42 0.46 0.42
Tyr 0.28 0.24 0.21 0.19
Phe 0.45 0.35 0.34 0.32
His 0.15 0.15 0.16 0.16
Lys 0.48 0.38 0.50 0.39
Trp — — — —
Arg 0.20 0.14 0.20 0.13
Total
amount 6.68 5.84 6.70 6.25

A7 EPERIRSTT VI e R A

Table 7. The changes of water soluble protein nitrogen in mash-liquid during fermentation period

Treatment Fermentation period (months)
0 1 2 3 4 5
%
Control 0.63*° 0.58%¢ 0.59%¢ 0.68*" 0.61*4 0.70%2
Chicken bone added 0.45Y4 0.49¥° 0.441 0.44Y4 0.52¥" 0.57%2

%Y Means in the same column with different superscripts are significantly different (P < 0.05).
8¢ Means in the same row with different superscripts are significantly different (P < 0.05)
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Table 8. The sensory panel test of stewed pork made with fermented mash-liquid
Samples Flavor Juiceness  Saltness Tenderness  Skins  Acceptability
softness
Control 5.0 4.1 4.4 4.3 4.3 4.8
Chicken bone added 4.8 3.8 4.6 3.9% 3.9% 4.2

X Means in the same column bearing no different sensory traits between two group sample (P > 0.05).

f5 om B 2 AR
V) S PR IR SR R R J’[Pré@? b IR TR R 5 AR P?F’?‘MJ?JWD%EL& HERK9E

e JE[EF'Y’EI ,Jrigl[ﬁiégﬁﬁf ﬂ quﬁbﬁjjﬂf{ri f[ﬂpjﬁfg{ (A SRR I ah U F g-’gfﬂ A
FUPLHE G057 R Y [P | et =S5 J’”%@ﬂﬁ FY R A Ar‘ﬁkﬁ'?”ﬁﬁm S F ot V5
T TR lé‘r,ilﬁiﬂ?ﬁ%*l » H fﬁj'ﬁ‘“ AR e PR %F’%ﬁl YETR

SE Rk

F BI04 o 1983 < ORI IR BRI — STV Bl CNS 10292 Sy IRARE S -

B A « 1007 « ALfhF| AR S ARERYE CNS 4090 « REWHAT 1 fEes -

Fl s e - 1998 - ALGRHGRREE CNS 548 o Sy 1fufsrite i

WS 2 IS 2 2003 o PFIRURI AP SAET SRS AL ETY SR - ,@F’gm 36(3) : 251-262 -

HpIF B S R 1%5meWWﬂﬁﬂﬁwﬁ¥ﬁ¢ﬁﬂﬂ£ﬂHN@@3?@ﬁo%
E@ﬁg Jp_ T ik # I W%wﬁwﬁr’} » A ,{,: ¥ éﬁ@%i’ﬁmtﬁ’ﬁﬁﬂj » pp. 37-67 ©

2 S R - 1986 o f’ilﬁ[!,j? MrEEfghi o g AR "iF I > pp. 57-58 > pp. 171-172 » pp. 221-226 -

Pl ~ BIEY - 915 %‘ﬁm%‘@ﬁﬁ‘@miow% BIPA. i BTSRRI < i

@15k 15(1-2) - 83-90 -

IS ? > 1968 - 5° %JFE[EIO) (50 245 o BUERH AL > JuH > pp. 255-257 -

P55 - 1993 - ﬁfJ’E'J?ﬁPﬂSIFIIF'@E?EI Erpiie = Sl K 25(6) - 33-43

Bﬁiﬁ%f‘[l - 1975 o/%ffgﬁl] o :’\f‘]ﬁ%;fﬂrﬂﬁg ; fF"[j‘Lo

B[R] [ R M e 7SS (Th ) = 2000 o BEELES T AT —JRAT U TR, o SR D F) 'ﬁ?ﬂﬁ:
%&ﬁﬁ%ﬁﬁﬂj » pp. 90-103 -

AOAC. Official methods of analysis. 1995. Minerals and phosphorus in animal feed and pet food. Chapter
4.p. 31, 35.

Association of Official Agricultural Chemists. 1965. Official methods of analysis. 10th ed., p. 247.
Washington, D. C.

Barbut, S., H. H. Draper and P. D. Cole. 1989. Effect of mechanical deboner head pressure on lipid
oxidation in poultry meat. J. Food Prot. 52: 21-25.

Dimick, P. S., J. H. Macneil and L. P. Grunden. 1972. Poultry product quality. Carbonyl composition and
organoleptic evaluation of mechanically deboned poultry meat. J. Food Sci. 37: 544-546.

Froning, G. W. 1976. Symposium: properties, problem, and ultilization of mechanically deboned muscle

'_m

tissue, mechanically deboned poultry meat. Food Technol. 30: 50-63.



298 AP S LR A TR P

Froning, G. W. and F. Johnson. 1973. Improving the quality of mechanically deboned fowl meat by
centrifugation. J. Food Sci. 38: 279-283.

Jones, J. M. 1986. Review: application of science and technology to poultry meat processing. J. Food
Technol. 21: 663-681.

Ockerman, H. W. 1972. Quality control of post-mortem muscle tissue. The Ohio State University and Ohio
Agricultural Research and Development Center. U. S. A.

SAS User’s Guide: Statistics, Version 5 Edition. 1985. SAS Inst, Inc., Cary, NC.

Yokotsuka, T. 1981. Recent advances in shoyu research. The quality of foods and beverages: chemistry and
technology. Edited by George Charalambous, George Inglett. New York: Academic Press, pp.
171-196.



Taiwan Livestock Res. 37(4) : 291~299, 2004 299
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Abstract

Three species of Aspergillus 30103, 30120 and 30428, were inoculated in the mixture of defatted
soybean and baked wheat meals (control) and the aforementioned mixture was added with about 28%
chicken bones (chicken bone), and these two mixtures were then cultivated at 28-30°C for 4 days. These
two koji were mixed with 19% saline water and turned into mashes. Two sorts of fermented and centrifuged
mash liquid, control mash and chicken bone mash, were used for this experiment through five-months
fermentation period. The results indicated that total nitrogen content increased in both the control and
chicken bone mash during the fermentation period, but pH values declined, except that pH value of chicken
bone mash went up slightly at the end of fermentation period. The amino acid nitrogen contents were
similar at the end of the 5th month. The chicken bone mash had a higher amino acid decomposition ratio
than that of control mash at the 2nd month. It revealed that TBA values of chicken bone mash were higher
than the control and those of both groups went up with the increase of fermentation time till the 3rd month.
TBA values dropped rapidly after the 3rd month and chicken bone mash showed a lower TBA than that
control mash at the 5th month (P < 0.05). The control mash had higher reducing sugar, alcohols and lactic
acid than chicken bone mash, but calcium content of chicken bone mash was 3.8 times more than that of
control mash. No alfatoxins were detected in both of the mashes. When the raw mash liquid was
pasteurized by boiling, the amino acid amounts in the control mash were less than those of chicken bone
mash. The panel test of stewed pork made with fermented mash liquid showed that both control and
chicken bone mash had no significant difference in flavor, juiciness, saltiness, tenderness, skin’s softness or
acceptability, although the control mash had a higher score.

Key words: Chicken bone, Fermentation, Seasoning material.
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