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A Study on Amino Acid and Minerals Contained in
Bastard Broth with Various Parts
and Various Boiling Time

Eun-Kyung Kim, Cho-Ahe Yum

Sook Myung Women’s University Depl. of food & Nutrition

Abstract

The material used for the experimental analyses and sensory evaluation of this thesis is 8
Bastards. 4 Bastards are used as Sample A and the other 4 Bastards are used as Sample B.
Sample A is the broth from 100 grams of flesh and spinal bones, boiled for (1) 15 minutes, (2) 30
minutes, (3) 60 minutes, and (4) 120 minutes. Sample B is the broth from 100 grams of head and
spinal bones, boiled for (1) 15 minutes, (2) 30 minute.s, (3) 60 minutes, and (4) 120 minutes. The
nutrients analyzed for this thesis are (1) free amino acid, (2) total N, and (3) minerals (Ca, P, Na,
K, Zn).

The results of the experimental analyses and sensory evaluation of Bastards broth with
various boiling time are follows: (1) The total amounts of free amino-acid and total N in the
broth are the greatest when boiled for 15 minutes, in both sample A and sample B. (2) The
amounts of minerals in the broth increase as time increases. (3) The results of the sensory
evaluation show that the subjects prefer the taste of the stock boiled for 120 minutes with
regard to sample A, but that they prefer the taste of the stock boiled for 15 minutes with regard
to sample B.
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Sample 10mi

Defated ether
added 5—sulfosalicylic acid 500mg
Stand for 1 hr at darkroom

Centrifuged at 10,000 r.p.m., for 15 min

Supernatant 2.5ml
added 12N HCI 2.5ml
Evaporated in Vacuum 110°C
+ for 16 hrs
Diluted

Injection into A A A,

Fig. 1. Flow sheet of sample preparation for A.A. anal-
ysis of free amino acid.
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Table 1. Instrument and operating conditions of automatic amino acud analyzer

Instrument
Column size
Resin

Analysis cycle time
Flow rate

Pressure

Column temperature

LKB 4150 ALPHA amino acid analyzer

6 x 240 mm (L), strong cation exchange (SO,")
Ultrapac 11 resin (Li* form)

1. 0.20M Lithium citrate buffer (pH 2.80)
0.30M Lithium citrate buffer {pH 3.00)
0.60M Lithium citrate buffer (pH 3,02)
1.00M Lithium citrate buffer (pH 3.45)
1.65M Lithium citrate buffer (pH 3.55)

. 0.30M LiOH (Lithjum hydroxide) (pH 3.55)
200 min

Buffer 35ml/hr, Ninhydrin 25 ml/hr

Buffer 28 bar, Ninhydrin 16 bar

39°C, 61°C, 75°C

O\UIAWN

Chart speed 1mm [ min
Range of optical 570nm ; 0 —1
density 440nm ; 0 — 1
3. AlEu Table 2. The operating conditions of Inductively coupi-

(1) welofojiit Hgw

@ AMl2g} =M F7) opv|xAb EAE
Ale Fig. 13 2,

@ BZX ojo|At BYef =M 4 olu]x4als 10
pM/mls. zA® Standard Solution (LKB ultrapac
chemical)oll pH2. 20¢] Lithium-Citrate buffer& 7}
e 1002 3] A5kl o] F oA 40 ml= Injections}
Arct.

3 olojAt #3 Calculation : factor X Sample
area (7 a.a.) X M.W. (7 a.a.) X 5000 X 10-¢ =7} a.
a.2] mg/A|& 100 ml

@ M87171 % BM=EH  olm| A2 Ultrapac
11 (Li* form) 43 Columna e oln| Al AEEA
712 $Asiglon] #4272 Table 13} 2t

(2) 32 e

Hawk'? 22 Micro Kjeldhal®ol] ¢j8 #4354
o},

(3) #7013 24

@ Alzel =xl A8 sk el w2t FE4 10
ml4-2 500ml #3) flaskell 3tz HNO, (A2}, &
) 10mle 71eted Fld¥sishaA el aao] a7tz
HNO, 5ml¥ < 2718 ¥ H,S0, 10 miH4-& ¥ x 7}

Age] =

Jok, &

ed Argon Plasma quantitizer, Model 710

Classification glement 4 Ca Zn
Line gas pressure Kpa 400 400
Coolant gas pressure Kpa 100 100
Sample gas pressure Kpa 280 280
Wave length Spectrum A° 3,933.66 2,138.56
Pumps Speed RPM 750 750

. |Gas presure Kpa 280 280

o

ig Carrier gas flow Rate [ L/min 0.85 0.85
z Pump Rate ML fmin 1.8 1.8
Intergration Period Sec 5 5

gatgdel. H&Eo] el 57] AFshd HNOs 23
mld-& F71std A 7td-g Al sle] vl 3ot FA o]
Y& o £l & ohAm i3 & Ammonia Oxalate
(Z3pabgtnt Aok, &F) 10mlE 7hste] 34kel
3] A7) HAE it stedsta vhlsled 100 mlE

A-g-3hd v,
® Ca,Zn H&:(Ca,Zn

Aeke  Inductively
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Table 3. The operating conditions of Atomic Absorption

Spectrophotometer (PERKIN—ELMER 2380)

Element

K Na
Classification
Wave length (nm) 766.5 589.0
Slit Width (nm) 4.0 0.2

Flame gases Air—Acetylene Air—Acetylene
SENS Check 1.8 0.7
Oxident : Fuel=42:26

Coupled Argon Plasma#x]'(Labtest Equipment
Company, Model 710, Australia) & A}&3lgorv] &
AA] 7H5-Z=7-2 Table 29} 7t}

i -

® Na, K ®2: Na, K 422 Atomic absorp-

tion Spectrophotometer (PERKIN-ELMER 2380)&
AHE3Iglen] FA44] HE271e Table 33 2e},

@ P FHYY: 74 AY Golo] zAoA gL
£A%F9 1ml§ 25ml vlAZebaTo) Aahs] sk
B2 FF4 2mlE 25 ml sl Az ehA o) Hghe}, oF
F Lepadel E2luglat & 2 mi4-g 7}3}ed
T3t 1027 BA e, ohgoll dFol sloj=g
£ & 2mlg g rlete] £33 & ofgtal EF Sl
2miE 7} olwlel A& 71 &3k, & o} Bo] s}
st 25mle. Shed Alet E3tdel, AseA 3087 3

ol =

g

94 2 o @3 22| hes) )
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* % M E . Score card for Sensory Evaluation
* Please evaluate each Sample of fich stock using the Scale givey below.
Sa&n :‘ le Color odor taste temperature To;a;lg%eogéee
de .
BE ggzgf:gd slali | F4a (B & [T 4w W[4 % ora00d| hot| Cold | (Acceptability)
(i) o 1=not at all, ——
ST 2=very weak,
w)g) | 3=weak, (ii) degree of goody 1=extremely poor,
= 4=moderate, or } 2=very poor,
4 ; 5=medium strong, T 3=slightly poor,
s 6=strong, 4=moderate,
das 7=very strong 5=slightly good,
ze 6=very good,
7=extremely good
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Table 4. Total amount of free amino acids in Bastard broth with various boiling time (mg/100ml)

15 min ’ D 30 min

Amino acid
A B A B
Threonine 0.68 { 0.14) - 0.70 { 0.15) -
Valine 12.36 ( 2.58) 3.91( 2.21) 1145 ( 2.45) 3.77 ( 2.79)
Methionine 12,02 ( 2.51) 1.24 { 0.70) 9.52 ( 2.04) ~
Leucine 43.05 ( 8.99) 13.68 ( 7.72) 21.90 ( 4.70) 13.03 ( 9.63)
Phenylalanine 15.83 { 3.30) 5.84 ( 3.29) 4,16 { 0.89) 1.74 ( 1.29)
Lysine 40.75 ( 8.51) 13.52 ( 7.63) 39.82 ( 8.54) 9.62{ 7.11)
Isoleucine - — 9.49 ( 2,03) —
Total E.AA. 124.68 38.19 97.04 28.16
Aspartic acid 0.77 ( 0.16) — 1.23 { 0.26) —
Serine 93.34 (19.49) 32.72 (18.45) 77.38 (16.59) 30.56 (22.60)
Glutamic acid 54.25 (11.33) - 72.59 (15.56) —
Proline 45.27( 9.46) 18.80 {10.61) 35,57 ( 7.63) 14.94 {11.05)
Glycine 25,43 ( 5.31) 45,58 (25.71) 13.50( 2.89) 38.29 (28.31)
Alanine 30.11 { 6.26) 8.76 ( 4.94) 25,22 ( 5.41) —
Tyrosine 8.46 ( 1.79) - 3.68 { 0.79) —
Histidine 9.85 ( 2.06) 5.53( 3.12) 16.28 ( 3.48) 3,95 ( 2.92)
Arginine 86.63 (18.09) 27.71 (15.63) 123.95 (26.57) 19.34 (14.30)
Total NE.AA. 354.11 139.10 369.40 107.08
Ammonia (2.11) (1.17) (2.47) (0.77)
Total A.A. 478.79 177.27 466.44 135.24
T.AA. =N 480.90 178.49 468.91 136.01
T.ELAA,
——— x 100 (%)

T.AA. 26.04% 21.54% 20.80% 20.80%
Table 4. Continued

60 mi i
Amino acid min 120 min

A B A B

Threonine 1.23 { 0.32) - 1.91( 0.61) —
Valine 9,20 ( 2.42) 2.69 ( 1.69) 7.50 { 2.40) 1.54 { 2.63)
Methionine 8.31( 2.19) — 7.55 ( 2.42) —
Leucine 20.11 ( 5.29) 8.77 ( 5.50) 18.40 ( 5.90) 8.17 (13.94)
Phenylalanine 9.15 ( 2.41) 2,08 ( 1.30) 13.41 { 4.30) 2.55 { 4.35)
Lysine 2348 ( 6.17) 17.97 (11.26) 16.67 ( 5.34) 4.11( 7.01)
Isoleucine 946 ( 2.49) - 8.27 { 2.65) -
Total ELAA, 80.94 31.51 73.71 16.37
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Aspartic acid 1.76 { 0.46) - 2.12( 0.68) —

Serine 63.22 (16.62) 34,62 (21.79) 5945 (19.05) 12.05 (20.56)
Glutamic acid 61.75 (16.24) — 30,71 ( 9.84) -

Proline 30.39 ( 7.99) 10.88 ( 6.82) 22,67 ( 7.26) 6.21 (10.60)
Glycine 30.22 ( 7.95) 23.33 (14.62) 59.27 (18.99) 16.46 {28.09)
Alanine 20.54 { 5.40) - 15.22 ( 4.88) -
Tyrosine 9.33 ( 2.45) - 11.30 ( 3.62) -

Histidine 10.27 { 2.70) 8.52 ( 5.34) 6.00 ( 1.92) 2.16 ( 3.69)
Arginine 71.90 (18.91) 50.68 (31.77) 31.66 (10.14) 5.35 ( 9.13)
Total NE.AA. 299.38 128.03 238.40 42.23
Ammonia (2.13) (1.73) (1.09) (0.54)
Total AA. 380.32 159.54 3121 58.60
T.AA. —N 382.45 161.27 313.20 59.14
T.ELAA,
_TEAA. x 100 (%)
T.AA. 21.28% 19.75% 23.62% 27.94%

* % in total amino acid

** 1, Milligram of free amino acid in bastard broth {muscle + bone) 100ml
2. Milligram of free amino acid in bastard broth (head + bone) 100ml
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200.0
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15 30 60 120 (min)

Fig. 2. Effects of boiling time on the changes of total
amino acids in Bastard broth with various boil-
ing time.
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Table 5. Total amount of total N, Ca, P, P/Ca, Na, K and Zn in Bastard broth W|th various bonlmg time

Total N* Ca** pxx P/La***
{g/100ml) (mg/100ml}) (mg/100ml) (mg/mg)
A B A B A B A B
15 min 1.53 0.40 3.10 + 0,06 4.33 £0.09 26,55 £ 0,16 36.52 0,02 8.5 8.4
30 min 0.88 0.35 4.19 £0.04 5.84 £ 0.11 39,20 + 0,03 57.42 £ 0.05 9.4 9.8
60 min 1.13 0.39 6.16 £ 0,10 6.75 £ 0,07 53.27 £ 0.01 64.06 + 0,01 8.6 9.5
120 min  0.38 0.14 6.39 + 0,10 8.21 + 0.03 71.98 + 0,04 92,52 £ 0.003 11.3 11.3
* Mean + S.D.
** Mean + $.D. (n=3)
*** Mean [ Mean
A
B :
Na {mg/100ml) K (mg/100mI}) Zn (mg/100ml)
A B A B A B
15 min 598 +0.019*¢ 24,88 +0.004 1.48 + 0,003 17.46 £ 0.004 0 (trace) 0.008 + 0,002
30 min 7.77 £ 0,007 48,15 £ 0,048 2.24 £ 0,007 18,05 £ 0,054 0.012 £+ 0,008 0,030 +0.009
60 min 10.35 £ 0.003 48.59 £ 0,047 8.78 £ 0.441 4299 +£ 0.005 0,033 +0.010 0,064 +0,012
120 min 12,27 £ 0,003 75.21 £ 0,250 27.09 £ 0,072 46.74 £ 0.013 0.051+0.007 0,077 +0.016
* Mean +S.D, (n=3)
Ng/100m| Camg/100mlI (&)
1.6 8.0
14 ,’\~ 7.0
~ -——®(A)
1.2 / T RN 6.0 A
1.0 / ~o"" N 5.0 e
0.8 ) \\ 4.0 _,-4/
06 / \\ 3.0 ~
04 1 N (a) 2.0 ///
0.2 (8) 10 |/
0 5 i
1 30 60  120{min) 0 15 30 60 120 (m

Fig. 4. Effects of boiling time on the changes of total N
in Bastard broth with Various boiling time.
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Fig. 5. Effects of boiling timne on the changes of Ca in
Bastard broth with various boiling time.

Fig. 45t 2eh, 719 41208 ol $3 39§44 9
e A B 77 Is¥old Ao 828 uglon], 152

7}°éx1 47wl (Sample A) &2 1.53g/100 mle] &

9x, »2)<} » (Sample B) 282 0.40g/100 ml

o} £&si9lem, 308l 24 seto) 6050 ohA) Zhad
1.13g7 0.39g22 S8k} ob4] gl

(3) ¥71" ke Table 59 2, Fske] w3te



22 7

P mg/100m].

900 (&)

8r.a
oL

60.0
50.0
40.0
30.0 .
20.0 ;

10.0 !

00.0

15 30 60 120 (min)

Fig. 6. Effects of boiling time on the changes of P in
Bastard broth with Various boiling time.
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Fig. 7. Effects of boiling time on the changes of Na in
Bastard broth with Various boiling time.
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Fig. 8. Effects of boiling time on the changes of K in
Bastard broth with Various boiling time.
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Fig. 9. Effects of boiling time on the changes of Zn in
Bastard broth with various boiling time.
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Fig. 10. Degree of total feeling by sensory evaluation.
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