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The Stability of TPN Admixture of Amino acids Solution and
Dextrose Solution

Mi Kyeong Song®, Okkyung Suh®, Suk Hyang Lee’,
Sung Woo Lee®, and Hyun Taek Shin®
*Department of Pharmaceutical Services, Ajou University Hospital
Suwon City 442-380. Korea,
*Graduate School of Clinical Pharmacy. Sookmyung Women’s University,
Seoul 140-72, Korea,
°College of Pharmacy, Sung Kyun Kwan University, Suwon City 440-746, Korea

The purpose of this study was to test the stability of TPN basic solutions containing amino acids
and dextrose. Test solutions containing 4.25% amino acids in 25% dextrose (central TPN basic
solution) or 4.25% amino acids in 10% dextrose (peripheral TPN basic solution) were prepared.
Two different amino acids solutions (Fravasol® vs Freamine®) were tested. The samples were taken
from each admixture and stored in the evacuated, sterile containers at 2~8°C and ambient room
temperature. Each sample was analyzed at 0, 3, 7, 14 and 30 days of storage. Each amino acid was
analyzed by amino acid analyzer. Dextrose content was measured by polarimeter. The pH and
chromagen formation were also monitored. The decomposition was measured by the changes in
concentration of amino acids and dextrose. TPN basic solution-Freamine® admixture stored at 2~
8T were stable for 30 days. Central and peripheral TPN basic solutions stored at room temperature
were stable for 7 days and 14 days, respectively. There were no changes in color for 30 days by
naked eye. Amino acid concentrations in TPN basic solution-Fravasol® admixture stored at 2~87C
or Toom temperature were stable for 30 days. But, significant color change was detected according
to passing time. In conclusion, Peripheral TPN basic solution — Fravasol® admixture stored at room
temperature and in refrigerator were stable for 3 days and 7 days, respectively. However, central
TPN basic solution-Fravasol admixtures were unstable. Therefore, it is recommended that it should
be admixed right before use. (Kor. J. Clin. Pharm. 1998; 8(2): 147-158)

[JKeywords — IV admixture, Stability, TPN admixture, Maillard reaction, Freamine®, Fravasol®,
Dextrose, Amino acid
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Table 1. TPN Standard Formula
TPN Standard Formula®

4 & Central TPN Peripheral
Zz A TPN
Dextrose 50% 500 ml -
20% - 500 ml
Amino Acid 85% Freamine®
500 Fravasol®
NaCl (NA-40) 20 ml (40 mEq)
KCl (K-40) 20 m! (40 mEq)
KH,PO, 10 ml
Ca. Gluconate 10 ml
MgSO, 5 ml
Heparin 1000 u
Furtman 10 ml
MVH 1A
Total Volume 1080 ml 1080+500 ml
Total Calory 1020 kcal 5404550 kcal
Kcal from D/W 850 kcal 340 kcal
Protein 425 g 425 g
Nitrogen 68 g 68 g
NPC/N 125 130.9
10% Lipid - 500 mi

(62% of NPC)
*TPN Standard formula of Ajou University Hospital.

AL Ao 2= A7 Fel w2 289 A(color),
] % (clarity), 3 (precipitation) ¥ pHe| W3 o,
SAEQ obv) At} o] JPHEE Ao
BAXNGL TPN7 25 2AGYEAF 647 o]
W)el EAE 71FE 02 Fo, 472 Rz eA
ZAFE 3,7, 14 2 3047 53 g v &3
k.

N

=

TPN7|Z=5942| ZH| U HEZEZ

RFAES 9% TPN7)259N 2] ZA= Horizontal
clean benchalellx] 270A}e] 8.5% o}n]i-Alg=al A2}
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ZEgdE ol 83l FAAYA L} T2A g TPN
7| Z2plE 22 oY & 3670S FFEAte R 24
slglon, olols W g AgEAS 23 TPN |2
Fdz zAEIGE, ol ¢ RAMHEOR 3fo]
100 ml¢] TPN 7)<} bottles ZHzt 974 % 36
bottle - A E}gich.

a=]3 2A1E SAA ML 229 E TPNY)
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ke

r.té

TPN7|Z=5oo| & FHE ZF 4 pH Ws|o|
§,2,4,6,17)

AFEN S 18 FARY 2 2294 TPN/ |2
TAE 2AFA G2 G i AstoA 2zt
B3} 3, 7, 14 2 304 Ao Sqko g o] W
315 st Ao UV spectrophotometerS o] 4
3led 400 nmoll4] optical density(0.D.}Z &4 5l].e
o, =3 Tz A A4 {55 §ow AR
stgieh. o}&2] ClimetrH(USA)®] CI-1000 particle
analyzer2. 7t A3 F2| B84 v|Rixpe] 5 &
aaet.

w3 AR Y g TR Eg TPNY )| 2ped-g 24
el AR g AgAete] Bzl 3,7,

142 30279] pH W5} sl
Glyche LoAlnine
E L-Thrsomne.
(=]
o Lysicn
X
< LLauaing L Aginime
®
o e | .
o Histidire
IUWUUCIL
LI T N AN LA N L L L L
15 20
Time (min)

Fig. 1. Chromatogram of Amino Acids (8.5% Fra-
vasol™).
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Fig. 2. Chromatogram of Amino Acids (8.5% Frea
mine®).
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(1) 9] st 2

Ao AL 85% Freamine®2 2 3}e] 24 TPN
ZN&SAdE B 2 AL 27 mFlA <t
22 FAEE Yo st A9 ¢lgl2v, Optical
density(0.D.)9] zt-& A4 A7 FAIA .89
734 ZAF 144 A, TEA N2 A$ 30l
Fro Al F7raktH(Table 2~ 5 3H2).

8.5% Fravasol®Z ZAIG ASelxe 2AF5E
A 2] W sHbrowning)’} S<FO 2 F3o] HAFYL
w o]e]] A)2AbA AE-8= amino acid gold stan-
dard A3} v)3le] scale 0~102% FAF-E o,
WAL Azte] ARL4E AlstE e, 223
Tt 2455, 15299 Ut 2E 2=
257t FE5E ARSI ARS 4 5 slden,
243 ODJE FIAE HsE BTt o]
= Maillard reactiondl] 7]¢l8h= A o2 B 4 9lgich”

o]Abo 2 2 uff Freamine®o 2 ZA|3F 79 A4
A 14deld AAR FAA WL TPN7|2FAES
A-gollA 30d7r AR TxA 98- TPN7|Z5 o)

Table 2. Change of Central TPN Basic Solution(8.5% Fravasol®)

Time Day-0 Day-3 Day-7 Day-14 Day-30
T Al ek A2 37 A2 33 A2 K
Dextrose3a(%) 25.30  25.40 25.50 25.60 25.50 25.20 25.30 25.30 25.40
pH 5.81 5.81 5.81 5.82 5.82 5.79 5.78 5.77 5.80
Color(color scale) 0 4 2 7 4 8 6 9 7
OD(at 400 nm) 0.021 0.097 0.065 0.146 0.095 0.21 0.097 0.322 0.124
Table 3. Change of Peripheral TPN Basic Solution (8.5% Fravasol®)

Time Day-0 Day-3 Day-7 Day-14 Day-30
T A2 37 A2 37 A2 3 AL ek
Dextrose 33(%) 10.00 10.00 10.10 9.90 10.00 9.90 10.00 9.90 9.90
pH 5.9 59 59 59 59 5.9 5.9 59 59
Color(color scale) 0 0 0 1 0 2 1 3 1
OD(at 400 nm) 0.015 0.021 0.017 0.034 0.021 0.051 0.028 0.091 0.035
Table 4. Change of Central TPN Basic Solution (8.5% Freamine®)

Time Day-0 Day-3 Day-7 Day-14 Day-30
T A2 ek A& 37 Ae 37 A2 ek
Dextrose 3Fak(%) 25.7 25.2 253 25.1 253 25.3 253 25.0 255
pH 6.31 6.33 6.34 6.32 6.34 6.28 6.32 6.25 6.32
color Slightly pale yellow
OD(at 400 nm) 0.082 0.082 0.081 0.082 0.074 0.12 0.081 0.121 0.065
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Table 5. Change of Peripheral TPN Basic Solution (8.5% Freamine®)

Time  Day-0 Day-3 Day-7 Day-14 Day-30
T Al e AL ek A2 WAk A2 37
Dextrose 32k (%) 10.0 9.90 9.80 9.70 9.80 9.90 9.70 9.80 9.80
pH 6.45 6.5 6.5 6.5 6.5 6.5 6.5 6.4 6.5
color Slightly pale yellow
OD(at 400 nm) 0.060 0.060 0.050 0.066 0.067 0.075 0.071 0.109 0.064

Tk 09] W3t} 919l 0w, Fravasol®2 248k 780
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Fig. 3. Stability of Amino Acids in Central TPN
Basic Solutions during a 30-day period.

JC: Central TPN at Room Temp.(85% Fravasol®)

RIC: Central TPN in Refrigerator at 2~8°C.(8.5% Fra-
vasol®)

CC: Central TPN at Room Temp.(8.5% Freamine®)
RCC:Central TPN in Refrigerator at 2~8C.(8.5%
Freamine®)

7}. Tryptophan, Cysteine, TyrosineS- A% &
oelicate] st
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Valine, L-Methionine, L-Isoleucine, L-Leucine, L-
Phenylalanine, Lysine, L-Histidine, L-Tryptophan, L-
Arginine?} 3k 3}E- Table 6~9¢l Vb i}, Frea-
mine® o 2 ZAE F A2 3047k AR F4]
A8 TPN7| 25dle] 755 A3 & AP
oA & o}v|:Ale] Feko 2 10% o)At FHaExst
F 2l AL elsdeh(Fig. 3)

Freamine® 2.2 ZA|ste] A-Lolx] 30Uzt A4
FAA L TPN7| 2o 4 o] FafAshe A of
o)Al teke] oF 78.8%% X}X| 3= non-aromatic ¢}
Ao} A s}Fig 9] 712ake AL vepgeh.
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Fig. 4. Stability of Amino Acids in Peripheral TPN

Basic Solutions during a 30-day period.

JP: Peripheral TPN at Room Temp.(8.5% Fravasol®)

RIP : Peripheral TPN in Refrigerator 2~8T.(8.5% Fra-

vasol®)

CP : Peripheral TPN at Room Temp.(8.5% Freamine®)

RCP : Peripheral TPN in Refrigerator 2~87.(8.5% Frea-

mine®)
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Fig. 5. Stability of Aromatic Amino Acids in TPN

Basic_Selutions during a 30-day period (8.5% Fra-
vasol®)

JC: Central TPN at Room Temp.

RJIC: Central TPN in Refrigerator at 2~89.
JP : Peripheral TPN at Room Temp, :
RIP : Peripheral TPN in Refrigerator at 2~87.
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Fig. 6. Stability of Arematic Amino Acids in TPN
Basic Selutions during a 30-day period (8.5% Frea~
mine®)

CC: Central TPN at Room Temp.

RCC: Central TPN in Refrigerator at 2~87.

CP : Peripheral TPN at Room Temp.

RCP : Peripheral TPN in Refrigerator at 2~87.
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seh(Fig. 5) WFH, Freamine®o.2 A3l X8 e
At 229 55} 2948, xuke) k) 7
& 2 e 257} $24% aginine®] gHakA s}
74 @A e, 41494 TPN 2509 4
& ZAF 3 E|(Table 8), xA 49 7%
oA ZAF 7 HE(Table 9) 10% o)4}e) hap
A8t el ol arginineo] &t ofu]x4b 2}

Kor. J. Clin. Pharm., Vol. §, No. 2, 1998
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Fig. 7. Stability of Non-Aromatic Amino Acids in

TPN Basic Solutions during a 30-day period. (8.5%
Fravasol®)

JC: Central TPN at Room Temp.

RJIC: Central TPN in Refrigerator at 2~-8¢.

JP : Peripheral TPN at Room Temp.

RIJP : Peripheral TPN in Refrigerator at 2~87C.
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Fig. 8. Stability of Non-Aromatic Amino Acids in
TPN Basic Solutions during a 30-day period. 8.5%
Freamine®)

CC: Central TPN at Room Temp.

RCC: Central TPN in Refrigerator at 2~8T7.

CP : Peripheral TPN at Room Temp.

RCP: Peripheral TPN in Refrigerator at 2~-8C.
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Table 6. Remaining % of Amino Acids at Central TPN Basic Solution (8.5% Fravasol®)
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Amino Acid Day-0 Day-3(%) Day-7(%)
(mg) e 34 A 37
L-Threonine 1871 100.4+0.7 979413 98.6+0.7 99.01+0.5
L-Serine 2206 101.3£1.1 99.441.5 98.1+0.5 98.4+0.7
L-Proline 3070 98.9+0.7 99.3+1.9 98.1+2.4 99.0+4.1
Glycine 4531 101.3£1.2 99.8+1.4 99.1+0.1 100.0+0.6
L-Alanine 9180 99.8+0.6 97.6+1.3 98.0+1.1 97.8+0.2
L-Valine 2576 98.7+0.4 96.8+1.6 98.9+1.4 99.0+0.2
L-Methionine 1768 99.9+2.6 97.4+3.7 96.5+1.6 96.7+1.0
L-Isoleucine 2637 96.0+£1.5 93.1+2.1 97.5+0.9 97.4+0.6
L-Leucine 3267 101.5+0.7 96.7+3.9 96.8+0.7 97.7+0.5
L-Phenylalnine 2472 104.7+1.8 105.14+3.3 100.6+5.3 102.8+2.3
Lysine HCI 3098 101.340.7 98.6£1.1 98.3+0.6 99.5+0.9
L-Histidine 2057 100.8+2.0 98.5+1.0 97.61+1.1 98.8+0.9
L-Tryptophan 954 83.7 105.4 90.9 102.6
L-Arginine 4939 99.24+2.1 96.6+1.8 97.41+0.6 97.8+0.7
Total 44626 99.4+0.9 9821412 97.5+0.7 98.7+0.5
Amino Acid I?;lyg-)() . Day-14(%) Day-30(%)
de ek Al-Z 37
L-Threonine 1871 99.2+1.1 99.9+0.1 97.9+1.2 99.2+1.0
L-Serine 2206 100.2+1.7 100.240.1 98.1+1.0 99.3+1.4
L-Proline 3070 93.3+£1.7 92.7+0.1 97.7+2.1 97.9+1.7
Glycine 4531 100.0£0.9 100.5+0.4 98.1+1.0 99.3x1.0
L-Alanine 9180 98.5+1.4 99.0+0.4 97.8+1.1 98.941.3
L-Valine 2576 97.8+1.2 98.8+0.9 96.6+2.4 98.11+0.8
L-Methionine 1768 97.6+1.0 99.4+1.1 94.31£0.5 972+1.8
L-Isoleucine 2637 98.9+1.1 99.7+0.2 97.2+0.9 98.5£1.3
L-Leucine 3267 98.4+1.6 99.6+0.5 96.2+1.4 98.1+1.0
L-Phenylalnine 2472 99.7+1.7 99.6+0.2 96.0+1.9 99.44+0.5
Lysine HCl 3098 98.81+1.2 99.9+0.5 97.0x1.3 99.5+1.0
L-Histidine 2057 99.5+2.5 100.6+0.1 96.3+1.4 99.9+1.7
L-Tryptophan 954 99.2 99.8 104.4 103.2
L-Arginine 4939 101.0+3.8 98.4 96.2+1.3 98.8+1.3
Total 44626 98.7+1.0 99.0+£0.2 97.2+1.1 98.9+1.0
Holl 2A" TPNE FollA] 24| F oldel= 2 & B

A gholl 3 87%F FAIE A== vl A
ek @TE Qok® & Aol AH-E 8.5% ofx
AF -0 Fravasol®e] 4= bisulfite S 3H-8-314] &
srom A7t 30d Fot A kA s o1, Frea-
mine®¢] 7%= sodium Bisulfite = 0.05% 3H-§-3}3.0
o, A 7|7 14471 5% o]AHe] gHekAisligle] oF
Astgdont, 24 F 3097 10% o149 kA3t

6) oA

A AR EL ZE AGAS el o vl
Zo] ZA1E BAEA) slgie}.

LA

e g7 ud W24 Maillard W32 pH, 2%,
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Table 7. Remaining % of Amino Aids at Peripheral TPN Basic Solution (8.5% Fravasol®)

Amino Acid ]?Iz:ly-l) Day-3(%) Day-7(%)
&) A W e I
L-Threonine 1876 963+14 95.0+0.7 99.74+0.7 98.3+1.7
L-Serine 2210 975+1.7 95.8+0.6 98.5+0.7 97.1+t14
L-Proline 3063 96.6+0.9 95.8+2.2 102.5+2.0 97.8+1.5
Glycine 4588 96.9+1.5 95.8+0.6 98.9+0.4 98.0+1.1
L-Alanine 9130 96.8+1.4 953+1.3 99.9+0.4 979+1.3
L-Valine 2559 95.6+1.8 94.1+2.1 100.7+1.8 98.7+1.1
L-Methionine 1752 96.8+2.1 95.3+3.0 100.11+0.7 97.4+1.5
L-Isoleucine 2653 91.4+0.4 89.3+1.6 98.4+0.7 97.1+0.3
L-Leucine 3252 96.3+1.1 93.4+2.7 98.3+0.6 98.0+0.8
L-Phenylalnine 2508 99.1+8.0 93.4+8.7 97.5+2.0 96.1 8.8
Lysine HCl 3120 96.6+1.2 95.1+0.7 99.1+0.6 97.8+1.5
L-Histidine 2010 99.6+1.7 98.4+0.8 102.5+1.4 101.1+1.4
L-Tryptophan 956 102.6 102.2 100.9 100.8
L-Arginine 5022 93.4+1.4 92.2+0.9 97.4+0.6 96.4+0.3
Total 44699 96.4+0.8 947+14 99.4+0.4 978+1.3
Amino Acid ]?;Y'O Day-14(%) Day-30(%)
g) e ) e e
L-Threonine 1876 99.3+0.8 101.44+0.9 98.4+0.3 99.24+0.7
L-Serine 2210 142.1+0.7 144.6+0.8 99.0+0.6 99.44-0.9
L-Proline 3063 949423 94.0+0.9 97.5+0.2 975+1.3
Glycine 4588 99.2+0.3 101.2+1.0 98.0+0.7 98.4+0.3
L-Alanine 9130 99.6+0.7 100.2+1.7 98.7+0.4 98.9+0.4
L-Valine 2559 99.1+2.0 101.2+1.6 98.6t1.5 97.6+1.9
L-Methionine 1752 100.440.9 102.4+0.8 98.3+1.8 99.0+0.7
L-Isoleucine 2653 99.1+0.7 100.4+1.3 97.8+0.7 98.1+0.6
L-Leucine 3252 100.0+1.9 101.2+1.5 98.1+1.0 99.1+0.4
L-Phenylalnine 2508 994444 101.2+15 959+1.7 96.7+0.6
Lysine HCl 3120 99.0+1.0 101.0+1.1 97.7+1.0 98.6+0.4
L-Histidine 2010 103.24+0.8 105.3+0.8 1019404 102.74+2
L-Tryptophan 956 98.6 97.4 101.3 106.8
L-Arginine 5022 96.1+1.6 98.1+1.2 96.3+0.5 972+0.5
Total 44699 101.0+1.0 102.4+0.9 98.1+04 98.7+0.4
I3 35 5 oJspR| ARt 23 i ZA 67149 Foll= 0.2%%0] AT EJ_4’8)
£ Aoz A gloh? B AgdAE Agado) J Sl EA%N, £ AL 3048 A, ofF ¢
RS 8] bottleAtel 2 ZA|H 7] wlEol] AA 3 RO AAle] dAME7] wlEdd L Aol & “'*1 J
TPNE-o} 24X ALESHe PVC bagelldels 28] T 4 9l ai ALEH 9.

71949 A%, 3] F344 So wiAlg Aol
HRoER B AP A%HE AA 7ol A4
AN thas Aol7h §1g S Qzlort, wheiel] PVC
bagel 9] 3 FAHOZ I3 SEY AL TPN

tiat, F719] T34 F-EolA= Maillard ¥Hg-o]
=9 EEE%‘P% F27b EobAH, aerobic Abe| oA
pH A&7t EA3HA dojut= ¥hd, H A (browning)
-& anaerobic AFEol A A 73elA] Yol Ao g



S el s okl eAlralisl Tende] B gy B AT 155

Table 8. Remaining % of Amino Acids at Central TPN Basic Solution (8.5% Freamine®)

Amino Acid lzzlyg-)() Day-3(%) Day-7(%)
Al 3 A& cky
L-Threonine 1761 95.0+2.8 98.1£1.2 96.4+0.3 96.7+0.5
L-Serine 2572 95.3+2.6 97.7£0.6 96.1+0.2 95.9+0.2
L-Proline 4715 98.2+4.3 99.4+0.9 98.5+04 102.4+1.2
Glycine 6119 95.6£2.9 98.2+1.1 96.7+0.4 97.4+0.4
L-Alanine 3116 95.1+4.3 96.4+1.1 95.6+£0.7 95.5+0.4
L-Valine 2750 100.9+3.7 98.1+£3.2 101.7+0.6 103.7+0.1
L-Methionine 2146 109.0+4.7 108.2+3.6 107.9+0.3 109.7+0.0
L-Isoleucine 3060 94.5+3.7 955429 94.7+£0.3 95.84+0.1
L-Leucine 3997 95.9+2.7 98.0+4.0 95.6+0.9 95.8£0.6
L-Phenylalnine 2519 102.0£5.1 102.5+2.9 99.9+2.3 101.6+3.3
Lysine Acetate 4649 89.1+3.0 92.0+£0.8 89.2+0.7 91.4+2.1
L-Histidine 1275 91.1+3.1 92.94+0.9 91.2+0.9 92.4+4.5
L-Tryptophan 720 102.4 103.4 101.8 101.6
L-Arginine 4354 854+2.2 87.2+1.2 84.4+0.6 85.5+0.8
Total ‘ 43753 95.4+3.1 97.1+0.3 95.5+0.4 96.8+0.6
Amino Acid Izrz;y—O Day-14(%) Day-30(%)
e e e g RS
L-Threonine 1761 953+2.1 95.4+0.4 952x14 96.1+1.4
L-Serine 2572 953+1.9 95.3+0.6 95.8+1.5 96.4+1.4
L-Proline 4715 98.5+4.8 96.9+0.8 102.1+£2.3 102.1x1.6
Glycine 6119 95.8+2.4 95.4+0.3 96.8+1.5 97.2+£1.3
L-Alanine 3116 949+1.6 947+0.4 874+22 954+1.3
L-Valine 2750 100.1£2.5 99.1+04 100.1+0.5 101.6+3.2
L-Methionine 2146 106.1£2.5 106.7+£0.9 104.7£1.7 108.0£1.7
L-Isoleucine 3060 942+2.4 943+0.2 93.9+22 93.7+1.7
L-Leucine 3997 96.8+1.5 96.6 0.7 96.31+2.6 93.84+2.5
L-Phenylalnine 2519 94.0+2.6 96.9+0.1 100.2+3.5 99.9+2.8
Lysine Acetate 4649 87.0+2.1 89.34+0.3 84.8+14 89.1+1.7
L-Histidine 1275 87.4+1.6 91.9+1.7 87.8+5.7 96.9+2.4
L-Tryptophan 720 96.4 104.2 86.3 874
L-Arginine 4354 85.6+3.1 86.61+0.1 823+1.8 86.4+2.6
Total 43753 944122 94903 89.2+1.7 95.8+1.8

gelA gled,” & Agel|xe] Fravasol 2 A&
FAAHE TPN7)25le] 7%, A4 TPN bagel
ZA& o WA 3 (browning)’t 7D AAE o
AF-Eojof a4t 183 Maillard BF-3-2] X ©A|
£ Ause g 9E Aol dEA genz
A o] W3k} glot slejelks, Maillard ¥ES-o0] A3 o
oulA] gttty Byl o & AL AluFch
ohgel & AYe] Ast, opvlxAte] Fxo| me}

aromatic ©}7] =4t} non-aromatic o} eARS 2
# 2 ), Freamine®3} Fravasol®& A}-8-3}e] 24\
Aol FoljA] Maillard BH$-0 2 FAE]& o] Al
9] ksl A3 thaA eyl Aromatic o}
AL o)A = Freamine® 0.2 ZAg ANe] A9, 2
Al g aheAd g oF% B aromatic o} At
EF3ko + 5% W2 A F=pHsyl glo) vlaA
oFA) ST}, Fravasol®Q] 73Sl A= A4 W G-o i
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Table 9. Remaining % of Amino Acids at Peripheral TPN Basic Solution (8.5% Freamine®)

Amino Acid Iz::lyg-;) Day-3(%) Day-7(%)
AL Eky A2 kS
L-Threonine 1762 97.5+1.2 98.5+1.2 96.9+1.5 97.2+1.3
L-Serine 2584 97.1+1.2 97.3+0.7 96.0+1.2 95.9+15
L-Proline 4754 101.6+4.8 101.2+2.6 102.0£0.3 101.5+0.7
Glycine 6142 97.9+1.2 98.6+1.8 97.5+1.2 97.8+1.0
L-Alanine 3186 954+1.1 95.6£1.3 93.5+09 93.5+1.6
L-Valine 2811 99.9+0.0 102.4+3.2 101.9+1.3 100.6 2.2
L-Methionine 2331 100.1+0.8 102.7+5.6 100.9+1.2 100.6+1.4
L-Isoleucine 3062 96.8+0.4 96.5+3.2 959+£13 947428
L-Leucine 4010 97.3+0.2 97.6+2.7 95.7+£1.3 93.3+£3.6
L-Phenylalnine 2544 104.0+2.5 104.3+£3.2 102.6+1.9 100.6 3.4
Lysine HCI 4470 95.6+0.9 96.6t14 944+15 94.8+0.9
L-Histidine 1246 95.1+1.9 90.6+9.4 93.6+2.9 84.2+9.1
L-Tryptophan 705 103.8 104.6 103.2 104.5
L-Arginine 4113 92.1£1.6 93.0+1.7 92.1+1.3 88.8+2.8
Total 43720 97.8+0.9 98.3+2.0 97.2+1.2 96.2+1.4
Amino Acid ]?ralllyg-)() n Day-14(%) Day-30(%)
e ks A 37
L-Threonine 1762 97.5+1.6 97.6+1.2 96.1+1.0 98.74+0.7
L-Serine 2584 97.0+1.7 96.7t1.1 93.6+5.6 98.4+0.6
L-Proline 4754 99.6+0.4 98.2+2.6 101.831.6 102.8 4.4
Glycine 6142 97.7+1.2 97.61+1.4 97.0£1.0 99.3+1.3
L-Alanine 3186 947+1.8 942+1.6 93.2+1.8 95.1+0.7
L-Valine 2811 100.5+1.7 993+1.0 98.7+29 1022420
L-Methionine 2331 100.8+2.8 100.6+1.2 97.61+1.1 101.54+1.3
L-Isoleucine 3062 96.9+1.9 96.4+2.4 94.0+1.9 96.0+1.7
L-Leucine 4010 99.6+2.7 99.0+3.1 95.0£3.6 96.4+2.5
L-Phenylalnine 2544 100.2+6.0 97.5+4.0 945435 95.24+7.0
Lysine HC] 4470 94.9+2.7 954+1.3 91.7+14 95.44+0.6
L-Histidine 1246 94.5+1.7 95.7+2.9 95.1+3.1 102.0+14
L-Tryptophan 705 101.0 100.8 85.7 86.8
L-Arginine 4113 93.7+1.5 93.7+1.2 89.7+1.3 93.24+0.6
Total 43720 97.6+1.8 97.1+1.2 95.1+2.0 97.8+1.6

2 FIAsA A F=AEE §igla, B2
Lol A e PAAAR -9 2AF 30UA 4 8% A=
9] FFAEE o] Ao Z FapistE vy
2uh, A AYIZE 59F 10% o1Ake] A3 ez s}
= Hal AYL 2f AzA 254 glich. Non-
aromatic 0}7) xAFF-o| A= Freamine®o 2 =43 7]
K] A$, FAAN L E 257} FEFE QA
3 AoF e, A AAksled 24 F 3044

He Addils 10% o4k FeAes e &%
7} A %S FE AS ¢ 5 Usch HxANe
N E 257} 242 ok g o} ek sle] o)
= £ 5% Wel2 AL ¢lglt)

Fravasol®8] ALdxjs A o whzAlwa
BRA Lol F-RsiA FgukAsrl A glo] ¢
Agct.

B A A ofmlacate] FeFEA A E3), Fravasol®
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ZAF 3479 ko] ZAF 7Y o)A AFAE
M e} F& ke ngdEd o] 30474219 A
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olZFA F A AMEAR ofu| At ] Az}
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dofites 7o 25
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FaAEE fA151] $)8) T 32 7] % (aseptic tech-
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Z+Ele)
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