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1 Curves for breaks of broiler’s head,
neck-bone and chicken-meat drawn
with Tensilon UTM-4,
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A neck-bone autoclaved under latm. pre-
ssure addition for 60min. g /@ﬁlbkbi*cﬂf(ﬂ Table [ % Lo WiTiRL 2w
B: broiler’s head autoclaved under the same WThHA. WMHHRHICE 705~ B L4 7 3
condition - -
C: broiler’s meat autoclaved under the sa- / BHURORUI LA LD 5 Ngh>- 12, Table
me condition MiTid g v F HBERBH O OEREEZRUIIHEY Y
Table I. Variation of breaking-strength of broiler’s head and neck-bone during autoclaving.
‘; Broiler’s head | Neck- bone
Autoclaving ‘s | i -
. . 1 atm, 0.7 atm, addition 1 atm,
time (min) addition : addition
| Ckgd @D kg an g kg
15 12,6 ()
30 | 5.4 (+) 2.8 (+)
60 4.9 (5 10,0 () 10.5 (<) .5 (=)
90 34 (=) 8.0 (+) 9.0 (4 L2 (=)
100 3.6 (=) 26 ()
120 2.6 (—) 2.6 ()
150 L9 (=)
Tensilon UTM-4 was used to estimate the breaking-strength,
Marks in parentheses show the hardness of bones in breaking with a glass rod,
(4 : strong, (—): weak.
Table II. General components of the mince of broiler’s head after autoclaving.
-~ Condition 0.7 atm. addition, steaming 1 atm. add.,
steaming
Cmnmmmﬁ\\\\ 30 min (%) 90 min (%) 120 min (%) 60 min (%)
Moisture 69.9 8. 4 69.5 | 69.9
Dry matter 30. 1 1.6 30.5 j 30. 1
Crude protein 15.9 6.4 16. 2 - 16.0
Crude fat 7.9 8.4 8.1 8.0
Ash 6.0 5.9 5.6 6.2
Ca 2.4 2.6 2.4 2.7
P 0.8 0.8 0.8 0.9
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Table III. Amino acid content of the mince of broiler’s head after autoclaving.
(Values are grams of amino acid residues in 100g mince,)

T~ Condition Ordinary 0.7 atm, addition, steaming 1 arm. add.,
T~ ; steami_ng : : : Stf(?m‘-ng
Amino A. \\ 60 min 30 min 90 min 120 min rrgu_n#ﬁﬂ
Lysine | 0.74 0.83 0.87 0. 85 0.76
Histidine 0.24 0. 26 0.28 0. 27 0.26
Ammonia 0.19 0.21 0.11 0.13 0.17
Arginine 1. 00 0.93 1.08 1. 05 0. 94
Aspartic A. 1. 16 1.18 1. 20 1. 20 1.12
Threonine 0. 53 0. 56 0.61 0. 60 0. 53
Serine 0. 51 0. 53 0. 62 0. 60 0.52
Glutamic A. 2.10 1. 97 2.01 1. 90 1.99
Proline 1. 42 1.18 1. 07 1. 04 1.26
Glycine 1. 68 1.25 1. 20 1.14 1. 46
Alanine 0. 95 0. 87 0.79 0.74 0. 89
Cystine/2 0.19 0.11 0. 10 0.12 0.16
Valine 0. 63 0. 65 0. 68 0.72 0. 64
Methionine T 0.29 0. 30 0.32 0.26 0.27
Isoleucine 0. 56 0. 59 0. 57 0.55 0. 56
Leucine 0. 95 1. 00 1.05 1.02 0.95
Tyrosine 0. 36 0. 35 0. 51 0. 42 0. 39
Phenylalanine 0.58 0. 60 0. 64 0. 63 0. 56
Tryptophan 0.11 0.11 0.11 0.11 0.12
Total 14.19 13. 48 13.82 i 13.35 13.55
All amino acids excepting tryptophan were determined, using an amino acid ana-
lyzer. Tryptophan was estimated by the Millon-Lugg method modified by Block and
Bolling.®
Table IV. Each amino acid ratio on the basis of 100g of total amino acid residues
in the mince of broiler’s head,
\Steammg Ordinary 0.7 atm. addition, steaming 1 atm. add., Raw
e steaming steaming chicken
~ Amino A, \\ 60 min 30 min 120 min 60 min meat*
Lysine 5.75 6.25 6. 43 5. 68 9. 63
Histidine 1. 81 1. 96 2.04 1. 94 2.82
Arginine 7.01 7.01 7.94 7.03 6.48
Aspartic A. 8.48 8. 89 9. 08 8. 37 9. 63
Threonine 4.05 4, 22 4, 54 3.96 4,51
Serine 4,12 3.99 4, 54 3.89 4, 85
Glut}imic A, 14. 06 14. 85 14. 37 14. 87 16. 62
Proline 7.22 8. 89 7.87 9.42 i 4.62
Glycine 10. 56 9. 42 8. 62 10.91 3.72
Alanine 7.35 6. 56 5. 60 6. 65 5.30
Cys'tine/Z 0. 99 0. 83 0.91 1. 20 1.41
Vahn‘e 4. 84 4. 90 5. 45 4.78 5.41
Methionine 2.38 2.26 1.97 2.02 3.16
Isoleucine 4. 63 4,45 4.16 4.19 5.52
Leucine 7.03 7.54 7.72 7.10 7.55
Tyrosine 3. 46 2. 64 3.18 2.91 i 3.38
Phenylalanine 4,88 4,52 4.77 4.19 4, 06
Tryptophan ‘ 1.38 0. 83 0. 83 0.90 1. 35
Total 100 100 100 | 100 | 100
* This value was cited from previous author’s paper (2).
T ISR ABRS3~54 %, HLUIENG 26~27 %, 723 U F R HIETC 60 RUBIEHTHI T IBL 72 D &
JR5Y 18~19 %, Cal~8 %I XU PEIMIHBTH 5. IEEELTIZ L DO EOT 3 7 AR 2 i3 iU s
&7 3 VBRORIE T v 100 g 4 ) BRIERTIARY 13,5 BOTPIT T2, AFF=, Fel L0
gTHh-1z. 7 /VBEMOFEHERZ 100 L LIz & VS N7y OB RRTICT X0, CUIERLS

DF7 3/ WFRHEDIE% TableVIT/RL 72, ST U FRICEERL T Y, Z ORI &G & U TOR A
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TENLTTOEN~RY » VR TH D5 -4 0C
NBZEDTH2. BRCHKLDSH DY, 7
ANRTEUER, TNEI R, BWTI M, 4V
ADUIRETHY, 2RIz LLbrn. &
CIREO SO — % 572, 1 %EIEE 60
DEBDOI FITONVTHEEE 100 g DN £
MRZHEL, FAO, KBENES XOALELT

LTI EC A, iBMEN S B protein score (%
SLERY, F=X 85 L OB FVEICELLL T 5.
LI -> TRMELUTRIAT 230N P b7 >0
DR R B U TS STAS L,

KA =D BEDX D, TOI L FR5~6%
IRINL TH RBEVRITIZ NI E A Y 2 5 NP AT
HET 2 N ORI, TIRIND S O <RI &
ROIT. TOT EH RINTHEGOMEB AL E LT
T2 2R L. DI vF3nLry
DA% 25%, WP 0.8% (M, Ca8%, P
2.6%) BATVA. RERERES & 0N 3L A O s
FTRE L TRIERINTW AR 98B o it 1 BY
h3g, HANE ) LEKE BV A CaHPO,.
2H,0 & [rl&%e, 3 [T/ TR A C &M
DTV, LI THEDH SR 2T LR
RWEETeA -3 0708 70g (G 1EM4H O
ERIIKS0gTHS) % 1 HM Y #8BICT U £ids
AT LERY, WEERPHERIT 2 vYhN & BT

(LI OBFRIAL TS b TV 2 —%, FE
EE TP EHT 2 KRR & LT W F %
DEIZ 7 L —N=DH UL BHEINTETH Y, K
BIFRBIOCNEN—2 & UTCERA 3 T4 =
T VTHEEHEINDDH 5. LIS TEES 13
SRER = & 2 O JHREI DR AR % 172512, A,
B, C, DOBRMHKITOWTOEEET 2 F DI
A, B, COIMIZRIFTIIEALERIZL, DIZ
BT T H - 2. i 100ml O —Rkor i
Table ViZ/i3bTh 5. #HHEA, B, CHT
B—MERNTIXT EAEERA LN L1, 55
AN KD 203 5 DT 8K 1 kg 25 OHhHE
TEYOEIRIZANEADT 19.4g, Bit 23.6g, Cit
29.6g THHEHBM L F 3B -T2, TNHIELM
HIEDIE IVE, BT & 5108 AEETES, 4%t
F, BOHE, 27 I omEE it 100 ml
VO DNTAHTEFHELL B

BWRS U Tt 7 3 28, BB, 4
PRIEES, T0SME, B, UBEHE, <7 F Rz rpiEd
LHWERET 2 BRLSI I R SRTIRA} D E B SR AR
FERR-TNA, L2 - TEF R OMm >
2/ BRHLIR 2T, #ZOf5E%» Table ViR 7z,
BEEET 3 BROREIZIEE 100 ml d1, Dhs 109
mg TERARTHYH, B, CHIZE BT 53mg, AWIZ
0mg THIINTH -1, WiR%eHh B EEHHBKE b i
HEx (HED OHWERYO1>THB 299 ask
ZL, RCUNEI LU, 752, a4 v 28D
HEMRZ SN TWA. IS5REBRLLD -T2
K2 80 % = %/ — VRO ML T BEMK, 12
WERKERL T 7 3 7 BBRUR 2 <, &k 100 ml
MOSRITHET 2 &, 7 7BBRIOCTRE B

TUFHE—NHHNBMBOREEDESRE L THE
FIULREFE b3S,

UAWIX 60mg, Bl 100mg, C¥iz 80mg 5
JOD KL 150mg TH -7z,

BELEBIT AFF =

Table V. Amounts of some components in aqueous extract from broiler’s head.

(Values are grams in 100 ml of extracted solution.)

\ Extracting Head 1 k -
. i g-+-Water | Head-mince 1 kg+ | Head 1 kg--Water
- gondition Head &gt Water | ™™\ 's | Boiled, | Water 1. 5/ Boiled, 1.5 Boiled,
Tl (A ’(%) 120 min 30 min latm,, add., 60 min
Component ™ (B) (%) © & D) *
Moisture 98. 06 98. 43 98. 03 97.08
Dry matter 1.94 1.57 1.97 2.92
Total nitrogen 0.31 0. 24 0. 30 0. 45
Protein 1. 60 1. 30 1. 67 2. 50
Free amino A, 0. 03 0.05 0.05 0.11
Ash 0.16 0.12 0.12 0.14

Flavour test was done as to 2-fold concentration of each extracted solution at about
55°C, Test solution contained 0.5 % of sodium chloride,
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Table VI. Amounts of free amino acids in aqueous extract from broiler’s head.

(Values are mg in 100 ml of extracted solution.)

T Extract | |
. (A B \ «© (D>
Amino A, L 1 |
Lysine 0.87 1.28 | 1.38 | 2.56
Histidine 0.55 0. 96 ; 0. 99 2.54
Arginine; b — 0.84 i 0. 80 1.49
Aspartic A, i‘ — 1.20 1. 15 3.68
Threonine 0.85 2.82 2.99 } 5. 98
Serine — 2.94 2.91 ‘ 6. 47
Glutamic A. 3.07 : 5. 81 4.48 : 13.35
Proline 1. 66 2.63 3. 67 7.64
Glycine 1.76 ‘ 3. 36 3.28 6.53
Alanine 2.53 6.51 5. 49 9. 04
Cystine/2 — — — —
Valine 1. 46 2.65 3.20 5. 66
Methionine 0.75 1.18 1. 59 2.94
Isoleucine 0.93 1. 64 2.31 3.75
Leucine 1.97 3.32 3.85 7.19
Tyrosine 0.87 1. 61 1.74 3.21
Phenylalanine 0.92 1. 65 2.41 3.72
Taurine 11.70 12.59 10. 95 | 23. 38
Total 29. 89 2 52. 99 } 53.19 ! 109. 10

Table VII. Amounts of 5-inosinic acid and lactic acid in aqueous extract from broiler’s head.

(Values are mg in 100 ml of extracted solution.)

T Extract |
. | (A (B) 1 > ! [@D))
Amino A. R o 7 i
5/-IMP | 12.8 8.0 ‘ 1.9 6.4
Lactic A, | 70.5 51.7 51.7 | 43.1

|

5/-inosinic acid determination was carried out by Dowex-1 column chromatography,
and lactic acid amount was determined by Barker-Summerson method.

LOHMELL &) ERETHD, DT W
ETNTHELUL LT, s Of R HH LI
FOHEYBBOERTF FOREBaINICE, B
Kz L EEMRAT B IR R IHRLTW
4. DD EEEY 3 2 BRI S LHA, FERMET 2
JBOL VR I UER (V= FHELT) B L OVHEM
DaEIY L, TV, TIZUREDORSMBOMM
WIT ILUELL B0 d b 3 HET X hO &
B, TRAITHAT LTI FR (v, 7
2 Z=VT T2 I8 E B CRIGCELERRT 7 )
DERB L -4 7 v VEBROMEMB RS EDZ
DB E L THREINS. 5-4 7 v BIZ 1200C i
BT T KD A pH 7.0 OFEERHBT L DM
UTA /v 8B EWRBDENTNAW, TS
ITEDVS X ZDEMBBD B HIZHABRTHHC &
ZiRL 7T UEEDS B EHBEET H D LD KL D
fafE e B LTV A, EHE S b BT T BUM
WWRERERS E UTHEET S 54 7 v 0B I ORER
BRAWELUIZ. MWK 100ml RITEBIT 52050

% Table \fiT/RU T2, HHHBEDO §5-4 7 v
ORI 6.4mg/dl, JERARIZ 43 mg/dl TIRR R
A, B, CHRITLEL 78 W A7 iR & &Ik,
TBLENT L ) —, DR ZUICC LRI
2. ZOT EDEHET T BRRENZWNITE b
FEERRD TEEE L ->TWA EHEaniz. Bk
DT LD T a4 TG ZOPEIHTIIIE,
Dzl Ay OB BIZIAE S LA SO E U
TORMED ST UL B0 @y s .
RiTT v 4 5 —GEEMHK O 7 T BRIKORE 2
HIATIDMER 100 L LIt & XD/ T/ BOHE%
KERIPREITH B, & hDis = F 218, xR0
B 0 LT, & O¥ii% Table
MR LTC. T a4 73—+ 207 T /BRI
o+ 2 E LT 2oy &R (20 %L E) »3
ZUL BN EMBRETH S, 2o B3 0%, 147,
23 788D BB RHEYEL T HEES
ZIENHEDTH Y, WIERCRBIIZIEENSC
LRSI L D bt UAEEMITHRENERT D
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Table VIII. Comparison among amino acid constitutions of broiler’s head extract and those
of chicken bones extract, beef and whale meat extracts.

1
\\\\ Extract Head Head Chicken Beef l Whale
Tl extract extract bones extract** [ meat
Amino A \ (B) © extract* | extract¥**
Lysine 2. 42 2.59 28. 37 2.36 7.42
Histidine 1. 81 1. 86 1.91 — 4.03
Arginine 1. 59 1.50 2.35 1.77 6. 03
Aspartic A, 2.26 2.16 3.05 1.10 8.33
Threonine 5.32 5.62 4. 45 3. 66 3. 56
Serine 5. 55 ! 5.47 9. 48 4,27 4,25
Glutamic A, 10.96 i 8. 42 15. 14 13.41 16.13
Proline 4, 96 6.90 4. 39 1.09 4. 60
Glycine 6. 34 6.17 7.06 3. 58 16. 57
Alanine 12.29 ! 10. 32 10. 05 22.10 9. 63
Cystine/2 — —_ — 0. 69 0. 69
Valine 5. 00 6.02 3.18 7.99 3.77
Methionine 2.23 2.99 1. 02 7. 49 1.78
Isoleucine 3.09 4.34 1.84 5.86 2.47
Leucine 6. 27 7.24 4.07 11.25 5. 94
Tyrosine 3. 04 3.27 1.72 6.29 1.91
Phenylalanine 3.11 4. 53 1.91 6.98 2.73
Taurine 23.76 20. 59 e 0.10 0. 26
Total 100 100 100 | 100 100

* Calculated from data on the literature (12).
** Calculated from data on the literature (13).
*#% Calculated from data on the literature (14).

5. TuA4 S—GEMTER R E DHS T F TS
AL L) UDELL BT Y o UL L Dign
CEMEHING., RITV VR VERPHUED R Y
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Summary

The utilization of broiler’s head as food materials was investigated, as the mince of broi-
ler’s head contained 53 % of crude protein, 7.5 % of calcium, 3% of phosphorus and about 3%
of boiling-water extractable matter on the dry basis,

1) Canned broiler’s head was heated in an autoclave under various conditions, After auto-
claving, the breaking strength of the head was measured, using Tensilon UTM, and the eatable
tenderness was judged by pressing the inner bone-part with a glass rod.

It was either by autoclaving for 100 min., under the addition of 0.7 atm. pressure or by
autoclaving for 60 min., under the addition of 1atm, pressure that the eatable tenderness of the

broiler’s head was attained,

2) Differences were scarcely observed between the constitutional amino acids of the mince
of head steamed in the atomosphere and those of the mince autoclaved to attain to the eatable

tenderness,

3) Addition of the autoclaved head mince to the pork-sausage to the degree of 5~6 %, at
manufacturing, did not afford a bad effect to the binding capacity of meat and the taste,

4) In the comparison of the amount of amino acids in the autoclaved head mince and
those in chicken meat, carried out on the basis of total amino acid, the amounts of arginine,
proline, glycine and alanine were larger in the former, and those of lysine, aspartic acid,
glutamic acid, sulfur-containing amino acid and isoleucine were smaller,

Especially, the differences between the amounts of glycine, proline and lysine in both foods
were noticeable. Protein score of the mince of broiler’s head was estimated to be 51,

5) The taste of hot water extracts from broiler’s heads and the minces under various
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conditions were examined, The extract obtained by the ordinary boil was found to be a good
base in cooking, and moreover, the lyophilized powder was looked upon as the taste substance
worthy to preserve,

6) Comparing with the extract obtained by the ordinary boil, the extract obtained by
autoclaving contained larger amount of protein and free amino acids, such as glutamic acid,
glycine, alanine and taurine which are good taste substances, nevertheless, the ordinary boiled
extract showed a better taste than the latter., On the other hand, 5-inosinic acid and lactic
acid amounts were less in the extract obtained by autoclaving than in the ordinary boiled
extract,

7) In all of the free amino acids in each broiler’s head extract, the amount of taurine
was remarkably large, those of glutamic acid, alanine and leucine, comparatively large, and
those of histidine, arginine and aspartic acid, small, No cystine was contained in each extract.
As compared with the extracts of chicken bones, beef and whale meats, the broiler’s head
extract contained remarkably large amount of taurine, on total amino acid basis, and compar-
atively small amount of glutamic acid. Several amino acids contents of broiler’s head extract
other than these were irregularly different from those of other extracts,




