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The Analysis of Minerals and Free Amino Acid in Brown Stock
with Extracted Methods Varied
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Abstract

This study showed that the brown stock, which is the base of demi-glace sauce, extracted by using
a high pressure heating extractor is more advantageous than that extracted by the traditional extraction
method for the mass production. We compared the former with the latter in terms of minerals and free
amino acids. The results of this study are summarized as follows. When mineral contents were
compared, the brown stock extracted by high pressure heating extraction showed the tendency of
increase in mineral contents in proportion to heating temperature and heating time, but, from extraction
temperature of 140°C, the contents of K, Mg, Na and P decreased with the increase of extraction time.
In addition, mineral contents in the brown stock extracted by high-pressure heating extraction were
generally lower than those in brown stock extracted by the traditional extraction method. This result
was produced probably because materials were added repeatedly in the traditional method. Amino acids
contents in brown stock according to the extraction methods were also examined. They increased with
the increase in the number of extractions in the brown stock extracted by the traditional method, and
those in the brown stock extracted using a high pressure heating extractor increased with the increase
in heating temperature and extraction time. The results of this study are expected to be useful as a
practical material for the mass production of brown stock products.

Key words : high-pressure extract method, brown stock, demi-glace sauce, mass production, mineral,
free amino acid.
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<Fig. 1> Diagram of high-pressure extraction system.
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{Table 1> Traditional extraction trials of brown stocks

Sample Temperature(C) Time(hr) Repeat number of times Volume of extract(L)
T1 95C+3 8 1 7.80
T2 95C+3 8 2 8.60
T3 95C+3 8 3 9.34
T4 95C+3 8 4 10.12
T5 95C+3 8 5 10.78
T6 95C+3 8 6 11.56
T7 95C+3 8 7 12.12
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{Table 2> High-pressure extraction trials of brown stocks

Sample Tempﬂerature Time Pressure mfa Volume of extract

©) (hn) (10kgf/cm®) L
H1 5 05
H2 100 10 0.15 05
H3 15 13.68
H21 5 05
H22 120 10 0.22 05
Ha3 15 13.66
H41 5 05
H42 140 10 0.30 05
H43 15 13.76
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{Table 3> ICP condition for mineral determi-
nation in brown stocks.

Items Condition
R.F. . .
Perkin Elmer Optima 3000, 40.68 MHz
generator
R.F. power 1.3 kW
Plasma
uartz glass torch
torch Q g
Peristaltic . -
Istatt Gilson Miniplus 2, Ten Rollers
pump
Nebulizin . . .
g Gem Tip Cross-Flow Pneumatic Nebulizer
system
Carrier gas 1.1 L/min
Coolant gas 15 L/min
Argon gas .
gon g Plasma argon gas: 15 L/min
flow rate

Auxilaiary argon gas: 0.5 L/min
Nebulizer argon gas: 0.8 L/min

ol

2) R200|cA Sz =5

AEA 1 mLell TFHF 4 mLE Yol FE3I
mixg+ ¥, 941 %-2](10,000 rpm, 10 min, 4C) 3}
e AA 2 AENL 045 pm syringe filter =

I

{Table 4> Operating condition of HPLC for free
amino acids analysis

Items Condition
Column PF column cation exchange resin
SBOl:zfg;n pH 2.2, 0.2N Lithium citrate buffer
ti(r):;g;ure 22-99¢C
Mobile Pump 1: Hydroxide
phase Pump 2: Ninhydrin
Flow rate Pump 1: 0.35 mL/min,

Pump 2: 0.3 mL/min

Injection volume 20 pL
Reproducibility 15 CV
Retection limit 3 pmol
Reaction coil
temperature 40~145T
range
Detector Channel 1. UV-570 nm

Channel 2: UV-440 nm
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{Table 5> Mineral contents of brown stocks extracted by traditional method (mg/L)
Sample Ca Fe K Mg Na P
T1 8994055  0.15+0.01° 4293+ 276° 558+0.27°  61.96+ 3.36° 32.77+ 1.74°
T2 6.95+3.03° 0.14+0.01° 10361+ 504" 6.46+041"  73.80+11.45° 37.46+ 1.78"
T3 7.2742.57" 0.30+0.02° 63.16+ 353°  6.31+0.35°  67.14+ 3.75° 3555+ 1.99™
Traditional T4  10.11+2.09™ 0.30+0.00°  100.71* 9.97° 10.28+0.06°  88.56+10.31 4851+ 1.82™
method  T5  11.00+2.93°  0.25+0.02° 96.42+12.47% 12.51+0.67°  84.72+30.48™ 4579+13.87™
T6  11.49+1.43° 0.29+0.02°  164.18+1569" 12.68+0.70°  105.02+24.46° 51.29+15.24"
T7  18.17+1.73° 053+0.03"  291.93+27.50° 16.30+1.03°  138.46+ 955° 7657+ 3.66°
Fvalue 8787+ 155,578 11,479 146.764%* 7.739%* 10.239%**

Y The value is meanSD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's

multiple range test(**p<.01, ***p<.001).

{Table 6> Mineral contents of brown stocks extracted by high-pressure method (mg/L)
Sample Ca Fe K Mg Na P
H1 2.49+0.13"  0.08+0.01° 42.07£2.70°  2.610.22° 39.28+2.33 17.59+0.97
H2 5.69+0.27™  0.07+0.01" 14.75+2.40°  2.81+0.13 45.11+4.67 20.99+1.00
H3 6.30+0.65°  0.08+0.01° 13.37+3.04°  2.77:0.21° 49.805.59 21.40+1.41
_ H21  5.61+0.35°  0.26+0.02° 22.88+1.77°  2.86+0.34° 47.31+9.02 19.25+1.94
High H22  572#052°  0.05:0.01° 21.84+143"  2.74+0.20° 46.41+7.23 18.16+0.87
ressure
fnetho g H2B  542:03¢° 0.12+0.01° 55.466.86°  3.05+1.13° 46.84+2.85 17.66+0.85
H41  577£0.30°  0.23:0.02° 83.41+4.05°  4.10+0.21% 46.42+4.15 22.75+3.06
H42  586:0.30°  0.40:0.02° 76.77+3.66°  3.45:0.17"  49.98+2.95 18.25+4.62
H43  6.7440.39° 0.55+0.03° 57.20+342°  3.25:0.37° 42.69+4.46 15.58+6.22
Fvalue 28575%%%)  434.710%**  164.718*** 3.387* 1.234 1.740

Y The value is mean+SD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple

range test(*p<.05, ***p<.001).
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1) Z==010| =Lt S HEH AT
(Table 7, 8)2 53 2ol w2 Hle ~5 AR Ao FE3 Bl 25
o] Fopn| Ak kS ERd Zlolth 4 A S Dgopr gt T FFE FE SlFE vRd
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nylalaninge] HAZFon, F Hgolu|eit & F FFE BRIl T72 Eolu] =2t F arginine>

{Table 7> Contents of essential free amino acids in traditionally extracted brown stocks (L)
Essential
free amino T1 T2 T3 T4 T5 T6 T7 F-value
acids
Threonine 111.91+ 7.40% 137.56+10.92™ 156.02+28.09° 170.43+ 3351 206.74+ 35.69% 237.57+ 55.43° 238.46+ 67.98° 4.383*%
Valine 143.00+13.14°  195.67+39.95™ 206.78+47.51™ 218.33+ 52.20™ 257.09+ 51.69%° 303.89+ 77.95” 327.42+101.04° 3.274*

Methionine 7193+ 8.83  9384+11.73 90.17+#21.63 9550+ 26.18 104.05+ 33.14 116.79+ 33.43 144.99+ 4841 1724
Isoleucine 104.23+13.84° 133.36227.71° 149.72+32.10° 166.47+ 40.13™ 194.81+ 40.85™° 243.69+ 63.79™ 258.77+ 82.03° 4.147*

Leucine 140.22+ 8.03° 153.64+85.00° 191.66+41.74% 194.77+ 45.69® 22578+ 4520 247.00+ 60.30” 269.47+ 82.52° 4.594**

Phenylalanine 117.06+£10.97° 166.07+37.57™ 191.80+49.45™ 220.69+ 66.87"™ 272.21+ 78.85® 313.21+106.78" 327.52+126.50° 3.022*

Lysine 158.35+17.88  215.60+38.54 196.38+34.65 208.24+ 4355 252.66+ 47.74  267.97+ 6258 293.32+ 86.78 2.359

Histidine 69.76+11.96°  86.63+13.81" 91.60+17.48™ 9578+ 19.46™ 118.98+ 22.07" 127.35+ 29.83" 133.71+ 38.92° 2.995*

Arginine 374.92427.91°  470.26+72.92™ 451.85+91.73 465.10+101.35™ 578.45+114.11%° 652.25+163.60® 777.70+238.79° 3.300*
Total 1,291.38 1,552.61 1,725.98 1,835.30 2,210.77 2,509.72 2,771.35

Y The value is mean=SD.
2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<.05,

**p<01).

{Table 8> Contents of essential free amino acids of brown stocks extracted by high-pressure method

(1LL)
Essential
free amino H1 H2 H3 H21 H22 H23 H41 H42 H43 F-value
acids
Threonine  69.69+11.06” 86.70+21.43° 92.28+1657° 6285+1060° 67.34+1567° 67.32+ 871° 7279+19.81 10374+ 24.29° 121,94+ 326" 4767
Valine 105.90+26.20° 127.20+38.05™ 141.17+3253% 102.08+24.76° 12552+33.34™ 14580431607 145.90+44.42° 261.89+101.14° 202.71+31.43° 3665*

Methionine  57.48+1565° 69.12421.39° 77.80+£1954" 53771497 620942553 52.34+1221° 4997+1497 3462+ 1280° 751741234 1881
Isoleucine TATOHI6IT 8480228 9R092L14 664241675 7181+19.80° 67.88+1509" 74.18£22.36" 8694+ 2325 QR75+1667 0820

Leucine 90.80+1848™ 124.64+32.10™ 138.09428.10° 8293+19.70° 912442301 96.72+17.85° 95.16:+27.37 170,26+ 44,85 22570+32.96" 8614
Phenylalanine 7507+1299° 91.84+2409° 10863+3020° 939042843 120985285 146.75:7508" 1684149957 22082+11997° 190.70467.35 1678
Lysine 99.05+17.91% 127.14+32.25° 1386442633 78.34+1391° 77.96+1626° 7035+117% 66.24+1884° 9090+ 2257 10291+12.45™ 468"

Histidine 4013+ 610° 5L09+1265° 4993+ 829" 3373+ 520° 338%+ 646 3219+ 407 3477+ 911 6902+ 1911° 8075+ 288" 10085+
Arginine 249.28+40.687 2750845354 286.66456.24° 206.21437.47" 178513508 128.13+19.88° 810242258 10133+ 24.81° 114.93+13.28% 13714
Total 871.28 1,037.70  1,125.37 780.23 829.34 807.48 788.44 114852  1,207.56

Y The value is mean+SD.
2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<.05,

**p<,01, ***p<.001).
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{Table 9> Contents of flavor enhancing free amino acids in traditionally extracted brown stocks (L/L)

Flavor enhancer

free amino acids T T T3 T4 5 T6 T Fvalue
Taurine 45694+ 5856™ 648,99+ 90.33 738.06+127.08%  761.86+108.62° 1,00531+171.26° 121377+203.16° 1,302.95+38651° 6.608*
Aspartic acid ~ 427.19+10154° 44428+ 78597 662.80+12633" 853.44+167.35 1,111.96+18849° 1,20858+20808" 1326.124377.85° 9.301%**
Serine 16359+ 2638°  217.82+ 3333 250,82+ 4612 26443+ 5245™ 31554+ 55567 35779+ 8181°  367.63+106.05° 4.223*
Glutamic acid ~ 819.85+16895"  896.57+144.91" 1,402.83+268.68™ 1,704.82+347.85" 2,201.64+419.35° 2570.544590.26" 26139375529 8.973***
:;:mi”oadipic 230 39F 043t 227° 788+ 0™ 1151+ 325 1398+ 0667 2075+ 700 2ldgr 744 7278
Glycine 13003+ 2525°  217.04+ 37.63° 24334+ 5313 23924+ 5126 29418+ 5641 32536+ 76.83°  348.13+10204° 3.936*
Alanine 33887+ SA87  469.74+ 8757° 593.07+12416™ 640.72+136.08° 806674152817 968.86:227.44°  969.48:28141° 6.210%*
B-Alanine 14405+ 9437 11022+ 7585 12002+ 9138  164.85+120.26  19850+14184  20550+14375  27489:20890 0539
Anserine 636.65+ 78.34°  974.69+140.20° 97143+147.65™ 1017.88+171.81™ 1,286.97+188.91" 1,387.624275.72" 1,524.83+401.65° 5502**
Camosine 1,266.79186.03°  162533+244.01° 1,657.36:+29145° 1625.64+204.8%° 2,051.16+341.96° 2588594552.01° 2,624.304+60453° 4,874
Total 439526 5,614.11 6,657.64 7,284.37 937591 1,0037.44 1,1373.82

Y The value is mean+SD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<.05, **p<.01,

wxn< 001).
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{Table 10> Contents of flavor enhancing free amino acids of brown stocks extracted by high-pressure

method (xLJL)
Flavor enhancer
free amino H1 H2 H3 H21 H23 H4L H42 HA3 Fvalue
acids

Taurine 300,97+ 36,66°395.73+ 82.64° 416,09+ 76.31° 7563+101.67" 289.76+ 65.12° 410.65+1892° 489.65£170.38™ 666.54+157.38° 505.56+140.16° 8,068
Aspartic acid 15845+ 21.68" 22434+ 72.77' 197.12+ 3482° 269.79+ 49.22" 311.99+ 67.44° 405.49+4692° T712.72420051° 1,760.65+407.72 2,073 42+:187.88" 54.998**

Serine 11471+ 18237137.72+ 29.85154.15+ 27.69° 9038+ 14.43" 10496+ 2359118371596 127.24+ 34,38 23255+ 5263 20527+ 2147 16531+
Glutamic acid 38017+ 65.91° 42255+ 99,30 41360+ 7437 41040+ 71.38° 337.44+ 7461° 199.88+3160° 17228+ 4757° 8398+ 2159° 8263+ 7.4° 15986
::i y PC 1o 177 141+ 248 110r 206 124+ 215° 1014r 18P 2008584 24d6r 762 2320+ 674 1026+ 065 17267
Glycine 96.87+ 17.76" 127.20+ 31.26™157.11+ 29.097116.33+ 22407 16395+ 36947 231.23+3063° 22558+ 6319 599,56+139.73° 817.38+100.83" 43.709%*
Alanine 288,00+ 50.82° 336.83+ 89.10° 352.22+ 65.83° 274.42+ 57.35° 30L70+ 60.48° 327.0145852° 34195+ 98.68° 60L83+14501° 70376+ 8833 9.484%*
B-Manine 4767+ 317" 57.83+ 4047011259+ 86.13°104.01+ 8130° 150.28+120.79" 11284+ 136° 1132+ 256° 1720+ 110° 8407+ 58.28° 1911

Anserine 427.23+ 57.91° 54884+112.31° 583.39+ 48.96" 30185+ 32.33° 270,64+ 33.66° 3346947587 32972+ 9279 330,88+ 71.99° 25730+ 708 9423+
Camosine  750.75+133.83912.41+228,61* 901.60:+155.48" 688.36+119.96™ 647.25+130.42528.20+88 56 472.85+135.17"  43351+108.76™ 326.43+ 36.67° 6.949*

Total 2,565.92 3,164.86 3289.14 233241 2,588.10 2589.45 2,907.77 475509 5,246.10

Y The value is mean+SD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<.05, **p<.01,

A< 001).
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{Table 11> Contents of amino acids and derivatives traditionally extracted brown stocks (pLL)
anAdm:jr;?“j:t's; 1 6 v F-value
Phosphoserine 57.32+10.17% 170.15+ 30.91% 221.20+ 65.16° 23530+ 50.13°  9.389%*?
Z?:;zh"etham" 1734+ 314" 5608+ 1556 2004+ 920° 18347+
Hydroxyproline - 445+ 010° 444+ 0.10° 1080.782*
Sarcosine - 1658+ 038" 1582+ 0.36° 2078.068***

Proline 34,22+ 6.04° 6116+ 1469 7330+ 17.38"  3.642*
Citrulline 55.54+38.62° 796+ 175" 899+ 258"  4.039%
«-Aminoisobutyric i i i )

acid
Cystine 261+ 0.04 580+ 010° 555+ 0.10° 2542.966***
Cystathionine 44.87+17.68 54.86+ 2050° 8187+ 3343  1.001
Tyrosine 84.84+18.06° 129.78+ 26.44™ 13057+ 33.99" 155.14+ 48.33° 1722
;{jminoiwb“ty”c 214.12+37.83° 581.26+11362” 660.01150.62° 70026421249 8,063
DL-5-hydroxylysine ~ 10.35+ 4.34" 32,68+ 14.97° 2042+ 1357° 5332+ 2483 2480
Orithine 2759+ 6.32° 58.77+ 12.78" 57.10+ 1523" 6755+ 2077  3.152*
1-Methylhistiine - - - -
3-Methylhistidine - - - -
Total 548.80 1,314.19 1,439.67

Y The value is mean+SD.

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<.05, **p<.01,

***p<.001).
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{Table 12> Contents of amino acids and derivatives of brown stocks extracted by high-pressure method

(»LL)
Anino adids H H H3 H1 H2 H3 HaL Ha2 Ha3 Fvalue
and derivatives
Phosphoserine 2770+ 511° 302141114° 5312411.76° 58.85+104F 10027421697 20053+30.42% 2566047527 5M.92+14936° 5501145440° 404555
Phosphoethanolamine - - - - - - - - -
Hydroxyproline - - 071+ 123" 07441.20" 558+ 157° 1074+ 256° 930+ 0257 2415+ 550° 3139 399"  5LI37e
Sarcosine - - - 1638287 1912+ 046 4116+ 706 52811200 12107+ 3148 69.32+17.78°  3L173*
Proline 287+ 538 2506+ 576" 617+ 465 1943375° 2850+ 607 2543+ 37 2066+ 534 3073 956 4857+ 6000 8348
Citrulline 630+ 537 2541538 120+ 208 - - - - - - 5,651**
_Arn' i i
;id inoisobutyric . ; _ _ . - 773 6700 1046+ 126" 9624
Cystine - - - - - - - - -
Cystathionine 0414149F 414741658 48311871° 5373014 50524214° 6163+1946° 595042208 1069+ 275 132254087 5797
Tyrosine 578610217 3065+ 834 76241638 462041203 MB78H120" B34+ 696° 4024+1116" 6251+ 15687 7828+11.38° 5200
7 -Aminoisobutyric b a b
acid 10048+18,65” 110.34+2099" 111.15421.71° 151.20420.11* 14360432.1F° 109.82+1551™ 1483643067 11294+ 27.457 7975+ 969 2507

DL-5-hydroxylysine  21.85+1087° 1059+ 465 27.60£11.70° 27.66+1163° 3511+1527° 4926+1956° 5238424657 7784+ 921° 8052105  5503**

Ornithine 1701+ 229" 2740+ 957" 2845+ 237 2385530 51+ 787 2635+ 457 2772+ 80T 3950+ 9917 4671+ 707 5188

1-Methylhistidine - - - - - - - 479 415 782+ 1088 12206

3-Methylhistidine - - - - 351+ 608 408+ 7.08° 1855+ 538 3064 1427 3779 354 22000
Total 20356 31626 3678 38346 47651 567.34 686.12 123075 118194

Y The value is mean+SD,

2 In a column, means followed by the same superscript are not significantly different at the 5% level by Duncan's multiple range test(*p<05, **p<01, ***p<.001).
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