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Abstract

This research aimed to investigate optimum operating condition for Received: 25 June 2023
selective extraction of free amino acids by supercritical carbon dioxide Accepted: 15 August 2023
(SFE). OVAT experiment design technique is used, setting temperature Page Number: 74-89
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and pressure as variables and setting time at 60 minute as constant.
Results show that SFE has good efficiency in extraction of alanine,
glycine, serine, glutamic acid and histidine while showing unsatisfactory

results on others under the chosen operating conditions for this study. Keywords:
Experimental extraction results are plots in excel software which shows Supercritical Extraction,
maximum selectivity and yield for glutamic acids at (P=14 Mpa T=20 <) Carbon Dioxide,

and for glycine at (P=16 Mpa T=60 <) and for alanine, serine and Co-Solvent,

histidine at (P=20 Mpa T=60 <). The highest extraction yield (3.5%) was Amino Acid,

achieved at conditions where glutamic acid, the most abundant amino Extraction

acid in the sample, had the highest exaction yield.
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Figure 1. The experimental set up (a) CO2 Cylinder (b) Refrigerator (c) Reciprocating Pump (d) CO: loading tank
(e) Barometer (f) Extraction cell (g) Heater (h) Joule-Thomson Valve (i) U-Shape trapping Tub.
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Table 1. Comparatives data for primary sample traditional data vs laboratory test.

HPLC RESULT

COMPANY DATA
mg/serving

IS: Internal Standard

Signal Intensity (mV)

alanine
arginine
aspartic acid
cysteine
glutamic acid
glycine
histidine
isoleucine
leucine
lysine
methionine
phenylalanine
proline
serine
threonine
tryptophan
tyrosine
valine

90
70
50
30
10

-10
0.0

151
79
337

880
58
52

195

329

288
57

111

156
215

102
185
3202

o
O

50 10.0 15.0

160
7
352
66
907
48
63
210
352
316
70
110
209
162
214
46
102
204
3676

Doad ilsoua disal ol Sgilay S

20.0 25.0 30.0

Time (min)

aalgl &3 gan pl S gilag S HhayS .Y Jsub

Figure 2. Chromatogram chart for primary sample.
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Table 2. Selectivity and yield result for aimed amino acid and test repeat report.

Alanine 0.49
} ; 1.01
selectivity 035 038 0 0.48
Alanine 1.61
1.2 . 1.47
yield ° 059 1.6
Histidine 0.19
selectivity 0.05 0.23 0.15 0.19
Histidine 0.63
i 0.19 0.36 0.22 0.63
Serine 0.58
selectivity 099 048 163 0.55
Serine 1.93
.57 ol 2.37
yield 35 0.73 3 1.89
Glycine 221
selectivity 166 2.06 212 2.16
Glycine 5.99 3.17 3,08 73
yield 7
Glutamic 35
acid 3.58 3.58 2.98 3‘6
selectivity ‘
Glutamic 11.61
acid yield 12.93 552 4.34 11.84

1.74
0.27 0.9 1.07 0.54 1.69

2.62
0.59 1.25 3.19 1.36 2:9
0.31 1.55 0.02 0.2 ;21
0.66 2.15 0.06 0.5 33;.896
0.72 191 0.43 0.47 22'.441
1.54 2.66 1.29 1.18 222
2.03 5.97 1 2.32 2;;
4.33 8.3 2.98 5.8 77..761
3.2 2.46 351 3.57 1;;
6.84 3.42 10.54 8.9 ;ig

L adde by 9 Y Gl S ¥ Jgaa

Table 3. Factors at low levels and high levels.

Variable

Pressure P
Temprature T
Time t

20 12
60 20
60 60
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Figure 7. Alanine selectivity chart.
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Figure 11. Hildebrand solubility parameter in terms of temperature and pressure in carbon dioxide supercritical fluid [22]
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Figure 13. Glutamic acid extraction yield chart.

0 MalS Jlasiol 000 02 VL & (s 2 e Slles gl yakel e JS ¢ Sliles bl pd Ol gy F-F
S oS S aslgs el g 04l (Kt adgl Bged oy oS 5 Sliad g lod (ol ;0 OVF) IS Gub el asyo o 5YL
5 S (g Wlie ;00,5 polo slyial (sl Slge ples 355050 S 355 0l GBS 0 e 85 S sl oty Slles
2 el 6 Sl 5 OhlSes 5 8 S (lez s OhlSes eualecisan iy sleosls aaz gl sl adsl Bged duoys
Cvty o5 ol (o wlowy Sl olT slaarlgial glhainl a5 ol Slles Lulps s baapulyiel 5l Syp a5 0l eyl
tedosal g 5 5l 6 YL il o0y s Gl pa RS, L

Ll aes 45 S8 )5 A (g o gy0n! 5l e e LS

(1&Y) Figgom 9 390 0 lash — pgavgumamms Jw — Ul Fomb wSdae &0




‘5L£b..\.a_m|5.a.a“.n“— o0 uﬂ.{)ﬁ' Aﬁ"""‘}““""— uﬂ‘%‘s’fu‘o& .Ia.:‘).m g_)—.'.‘)‘b ad_..'b‘fm)).i AH‘HTH o o A.A.AS)J (\a)Ji..u)é

)09 Cawddy gs%LM L)"")‘; w&;db 9 423[) &‘P‘ ).:.’ @L‘?Cu‘ oy d—aMJLE.A g5>‘).7L._..J| ‘_gLQ..\.._w‘wT JJ )| ‘5_:.9.76'

5 Ol coedly S sl Gl s 3y50 g0 (e s (al arbgrye (2l Al Slaarlsinel 120 BIVY agl gl o

ROWHPUEI P P IRV SO A 0w S 5 adgl g j0 a5l aaz gl andl ol swlgiel iy

a s S L wyb |y ol o YL sl Sl olS ws o

extraction yield %

4
3
2
)
[ 1
0
120 20
160 40
Pre A e‘z‘
s,
Sure '&‘o‘:“e

HO-1 m1-2 m2-3 m34

.GIJ.';LuI AS eajl Y sk
Figure 14. Total extraction yield chart.

AIMED AMINO% AT whole extraction

100

50

extraction

0
2
120 0
160 40
BD
A
e <
“SSure \e‘(&ee
X

m0-50 m50-100
o Akl el o Bua slassed giasl (539 oy S 3310 Jsidb

Figure 15. Chemical composition of aimed amino acid at extracted analyte.
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