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ag dlExAgEH A AATE I ESEH JolA TR Y¢S FHEe
Zol mg Fads ARkt ol Aol SoAA A JUAd
(NS, Nutrition Support)e]&tx &gl 1 FoA40] ¢ ZF2HS wkok
3zt A dol Z7IzE A&sHA o] FojA A XE A9 A o] shE
Aztgol o3k I Ab(hypermatabolism) ot G A el = <lske] Algka =l
Xilxl‘ﬂ EAo] MAE I o] Qe HEF &3 Wl Wl A5 ¥

g Al 2AE 9ol AAA @k 5 Ao FFA Lol AR o
—roixlﬂ B B dd7Izte] Aojx 1 %1}4 A AHEETC F

7} Al 522 (Davalos et al., 1996; Pinchcofsky & Kaminski, 1985; Ham,
1994; Reilly et al, 1988) ##=9] FWIT& A7 AddFE G5
A 7171 el e GgA o] drEA] Hg st Q1A o] A7 A H
%A tH(Askanazi 5 1986; Petersson 5 1995).

wep A SRtel Al YA LS ] g vhdE HEe] JIEEA HA o
W gzl A dFS FHIE A dS T TF, 9 -HZHE 5 F
(9%, Enteral nutrition, EN), A& o] &3t FF (@ Total
parenteral Nutrition, TPN)% 3 A 37IA &2 H2 oz o] Fo]Zt}(Slone
2004 (29 1). 53] AW A (TPN)S v]=ollA A MdE A2 A8
Hel gk okRA HA 7Y o] Ad7Igte] o dE wf AR E AL ATk

TPNS S =z wmehr 2 x4 F(peripheral parenteral nutrition,
PPN) ¥ =414 o 9k(central parenteral nutrition, CPN)o. 2 FEEHY F
2 TPNZ opv|ih, A &sts, dajd o8 o|Fojx] = 534
er=oln Bxto] e uwhet wERRl, &FER s g, dadE, v
FAA B oEetAl o Ve FES HIbste] AEH I QL

2 TPN solution oA <A S, HIEFTS o8] &
LAY A B S vEVIC® HER C
ole]o] mlE}"l A, wW]E} K, cyanocobalamine, folic acid, pantothenic
acid, panthenol, thiamines©] %1t} H]EFYl A% plastic material o <3l
3tetr o g EaEw, delyl D, EX infusion container® ¥ thE H
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2) AT

U P Aol FoJB@ 2o wel AEE= PEAA S Txgdwed
9k (peripheral parenteral nutrition, PPN)3} 5417 2 o k& (central

[e]
parenteral nutrition, CPN) TPNFALY 13552 A4 3ol MVI £
S AFYH(EA F BRAx), AFEAe 9 v AgAE 2 (3t A
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E 17 AA g
i PPN CPN

Glucose monohydrate 704 ¢ 1584 ¢
Sodium dihydrogen phosphate dehydrate 0936 g 2496 g
Zinc acetate dehydrate 528 g 7024 g
L-isoleucine 1872 g 3284 g
L-leucine 2504 ¢ 4384 g
L-lysine hydrochloride 2272 g 3980 g
L-methionine 1568 g 2736 g
L-phenylalanine 2808 g 4916 g
L-threonine 1456 g 2540 g
L-tryptophan 0456 g 0.800 g
L-valine 2080 g 3604 ¢
L-arginine 2160 g 3780 g
L-histidine hydrochloride monohydrate 1352 ¢ 2368 g
L-alanine 3830 g 6.792 g
L-aspartic acid 1.200 g 2100 g
L-glutamic acid 2800 g 4908 g
Glycine 1.320 ¢ 2312 g
L-proline 2720 g 4160 g
L-serine 2400 g 4200 g
Sodium hydroxide 0.640 g 1171 ¢
Sodium chloride 0.865 g 0378 g
Sodium acetate trihydrate 0435 g 0250 g
Potassium acetate 2354 g 3689 g



Magnesium acetate tetrahydrate
calcium chloride dehydrate

0515 g
0353 g

0910 g
0.623 g

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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ZetaPALS(90PLUS particle size analyzer), Metrohm 780 pH meter
Methrom 785 titrator (d91xF 24 7]), Gonotec GmbH Osmomat
030-D, pH meter 920A (Orion, USA), Amino acid Analyzer
L-8500A (Hitachi, Japan), Hitachi HPLC system (Hitachi, Japan),
UV -spectrophotometer UV-2000 (Shimadzu, Japan), Cold chamber
ISE (Il shin, Korea)< ©]&3F% 2™ Light source® &35S AME-
sk St

2) A % AFgA o

ofu] = AF A2k Ajinomoto(Japan)S A& ™  ascorbic acid,
pyridoxin HCI, thiamine HCI, riboflavin sodium phosphate<
Roche(Switzerland), nicotinamide:™ ©d3}sto] #)+=& A}831S)
7} BAe "3 Aefo®  Buffer for amino acid
analyzer(buffer 1-5)(wako, Japan), methanol(Fisher Scientific,
HPLC grade), 1l-hexasulfonic acid sodium  salt(Sigma),
Na25204(Junsei  Chemical, Japan), NaHCo3(Yakuri, Japan),
2,6—-dichlorophenolindophenol ~ sodium  salt(Fluka, Switzerland),
meta-phosphoric acid(Kanto, Japan), acetic acid, glacial(Merck,
Germany), H202(Yakuri, Japan)& AF-&331tc}.

AA= FHAA FEHL e AW EHR FAZH-E TPNA A
T 7 1EEAS Fhsen] £F5Hcs MVIGRHEAl ek, Lot

#8004)= AFH8-3F3d
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%2 7 o

PPN

Ohr 24hr 48hr 72hr
W, 2pg, B 3 3 3 3
IR = 3 3 3 3
A2, v 2pg, H 3 3 3
B, 2, Eebagu 3 3 3 3
A8, A, BepaE 3 3 3 3
e, vy, Eehee) 3 3 3
CPN

Ohr 24hr 48hr 72hr
R e 3 3 3 3
AL, 24, W 3 3 3 3
A2, v 2, o 3 3 3
W, 2, Eebagy 3 3 3 3
A8, A, Bepag 3 3 3 3
A, WAY, Eepe 3 3 3

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition



= 7HPOV)
ofu| =2t g (Amino Acids)

vl E}7l 8FeF(Nicotineamide, Pyridoxin HCl, Thiamine HCI,
Riboflavin Sodium Phosphate, Ascorbic Acids)

SECESECETESNS)
L
>
s

6) Al dEH

O A4
1000 Luxe] Z=oA Setoz A % ol&E g
= 33] A3

o,

LB S Al

@ 4A=7]
ZetaPALS(90PLUS particle size analyzer)E o]&3to] A&
TE o]&3sko] oF 2008 s]A1g ¥ Average count rateg 2007400
Abol2 AT & Alg 3mlE FHsle] lem ZEk2Y cellod] Y12 ¢

AA71E 33 SAR ¥ BAEgs 7153

Ll
B
M

@ pH
pH meter(717]: pH meter 920A(Orion 5, USA))E pHXE A A (pH
4.01, 7.00, 10.01)S ©]&3}e] X A(calibration)dt & A|RE Yzt
2 o]&3sle] 2002 %Asta pH meterd display < 7] =3k},

=
e wHow 38 ANF T AT 7B

@ A=



A& 100mlE FHste] WA H7ksk & FA wAds 2y ¢to=

ol Eu 2ZAA7E @H3s FH7]|E=H doh. Gonotec  GmbH

Osmomat 030-D& %53 & ZdHE F3] A3 =43 2
Els

o o 38 W A

i

© #H}2sE7HPOV)
A& 5mlE adjustable macro pipettes ©|-&3dte] 3 Aol A H3}
o] 100ml +H4Zuw7]e] &1tk o7]o] CaCl2E3sH-& ) tmlst =
2X s E3A(2:1) 30mlE H7tg & AHs =
S A7ty 35 9S 100ml beakerol %31 & WXxAF 30mlE
ot} ol 7)o KI¥3}8 05mlE #H7Fstal 173 AAE purging

ki3
o wnkskth Wk & 256ml SR E H ks o
2

LMY EFS HAgNoz st A A7 (o, Methorom 785
titrator) S ©o]&3lo] AT 2 AHE 33 wrEste] 1 Hirgk
S 71E3g

ALkA o 28 E 7HmEg/L) = (a-b) x f x 10 +c
a=©°] Alde 00IN % Q3 YEFS AH=(mL)
b =3 A 0.0IN = 2g ¢] 2B ZH(mL)
f
c

A
°
[m
du o

E%“l a = ~ S
Ak s EA 7R RAete] A Amino acid Analyzer

(@ Nicotineamide, Pyridoxin HCIl, Thiamine HCI
Nicotinamide ¥ <% 100mg, 994t Pyridoxine ¥<3% 1bmg , 94t

3 % 3L =]

Thiamine %% 50 mg, Tryptophan X% 700mgS A HsHA FH



ot

ol SFFE 7hete] 250ml= gt o] o} 10 mls FHsto 7T
£ 718t 50 mlZ st mFEdo s Algdth HPLC systeme =
o2 column Inertsil ODS-3(4.6X250), ©]&7d2 20% MeOH
1000ml + PICB6 €<, 3742 280nm, %<2 1.2ml/min, PICB6&
Ne 15% W EAke] 1-Hexansulfonic acid Sodium saltE 7}3f
0.25M = 3},

Riboflavin Sodium Phosphate
F=A4 UV/VIS spectrophotometer V-530 (Jasco jil, Japan)el
FE FYst] Am BAxA stFel A A AR F
tubedl THTE SUT F %%E% 43t blank#ks 715
AEE AR TYE tubedd Y3t F3F=E s 7] =

H ©°
Alde 38 wbEste I AHige 7153

n‘.ioll

my o gl ofN o
o f ok Ju o
i

© Ascorbic Acids

Ascorbic acid 5% 50mgS #H3l 100ml= dto] FFR oz ALE
b EF 2ml, HlERQIAFRARA] O 8ml, FAbstE Al 2mls A4t
ZtZe~ad 7k & FRHHGEI AEHs= G A BA
ol o7 A3} ﬁfﬁ‘ﬂ.}% NaHCO3 42mg< & 50mlel] =<1 & th
Al 2.6-Dichlorophenolindophenol Na 50mg< 7}sf &8 %o 200ml
2 s} W ERQIA 2 ARA e wEFQIAE 15g, W ZAF 40mlS &S 7}
&l 500mlz dto FAstar HAFSEF A H(3%) FAbstrA Iml
o] H20 9ImlS 7taf A gt xFH ) AAs EA3H7] & 44
TER MG F FAd Fesg olsdy AHAS FHlste] kA st
AlZIt}, o] Alme] BXMFAd "o} High Performance Liquid
Chromatography (HPLC), Hitachi D-7000(Hitachifit, Japan)= ©°]-&
sto] #AE & AdRE AAET 2 AP E 33] whEete] 1 ¥
T3S 7] =g

NI

7) Data #] €



Initial A1g A=

Initial gkoll thato] A2l %= FA 5k

100.0% = X1 ZF A7k
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1. 4%

HEH eI EF2 23te] e FAS gxT AV T ¥ H
47], Bz 2 AFojie wE Ed3 @i sl= HolXA
ok gk}

2. A== 7]

HJAA7] = 2607280nm, JAH U A7]+= 4507530nm= 7] (F
9 271 Ll Agee Agel A9sHE U rgsdn
R34 Ed EF A EF AN 2 Aol T wel g
oz mol AZMAY EFIR W EAAA] uE gF =7l
g WsteE Qe AR oddn(ad 1, 2 3, 4).

—~

5‘.=>}L



E 3 frEW EeA Baeed mE Ak r)ws
@9 : nm)
Al % E.J?l' 2 E_sg_}
e e S T A N T

Ohr ot 273.2 279.8 255.1 270.3

ol gk 4825 510.0 497.7 4995

by At 2545 259.4 264.3 274.2

PPN ozt 503.0 505.4 499.3 480.1
AShr At 269.9 269.8 275.2 254.8

= ol gk 457.7 505.3 522.1 479.1

T 3t 275.0 263.1 267.1 265.2

gk 498.8 486.5 532.9 483.8

Ohr At 274.1 2787 256.1 271.2

oz 4827 510.2 497.8 4989

by _ﬁé Ein 255.1 259.6 264.9 274.4

CPN ol gk 503.1 504.9 4995 481.0
A At 269.7 269.7 275.3 255.1

H o #k 458.1 505.5 522.4 479.3

Tohr Ayt 275.2 263.2 267.3 2655

= o 498.7 486.4 532.7 4889

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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FAAAA w2 A7) W)

(&$] @ nm)

v 2k, 8 H) 2}, ZetaE

x4 Er 5 EF 4 % ¥
Ohr i 274.1 259.8 275.1 271.1
ol gk 484.7 512.0 498.8 500.7
2Uhr DRy 259.9 258.4 265.8 271.1
PPN ol gk 504.9 500.4 498.2 479.6
AShr _ﬁg Eiy 268.7 268.8 274.8 263.8
2o gk 458.7 509.8 523.8 4777
Tohr _Eé Eiy 275.0 263.1 265.0 268.4
o gk 497.8 472.3 531.3 487.6
Ohr 3 273.2 258.9 258.2 265.1
=3l =1 485.2 512.3 512.3 518.9
2Ahr _ﬁg Ei 258.7 257.9 265.7 269.4
CPN 3‘4#311 a* 505.3 501.2 4975 512.8
AShr _”3 ki 269.2 269.2 270.2 266.6
2 o 459.1 509.6 512.4 520.0
Tohr iy 275.6 263.5 265.1 268.4
= o gk 498.2 473.1 489.5 498.7

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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3. pH

1) 2l (PPN, CPN)2l 74§ pHE H7HA EFolfo] wal oF3h
pHAol & Holw Bz teires Wdrnvs 4

s7F mAEA1(0.0270.03) 738kl ar, Alzre]l A#etH A pHZE WAl
sA1(0.0670.01) FFAEHATE sHAWE Alfe] M= Hd 7E
(5.6x1.00H Agghs 1A

2) PE(PPN, CPN)9| 74§ pH= wAIEHA(0.0270.03) FHAskst ot
ol HI/HAl &5l 717 SR = 5 o 16401 HE ==
T 24, Raxdd V1E (6.0£1.0) W Aee HATHE D).



=5

5 EAAE, Aol @ upLEEe] wE pHY S

0 hr 24 hr 48 hr 72 hr

A3 Aew# 566 5.65 5.63 5.63
=3 A WAR® 567 567 5.66 5.65
PPN( g AeRd 5.67 5.66 5.65 5.62
) o A Aewyd 568 567 5.67 5.65
EF 5 WAE® 569 5.69 5.68 5.68
g AeRd 567 567 5.66 5.65
A3 Aewd 591 5.90 5.90 591
| ° WAHI 590 591 5.90 5.91
CPN( vz} Aery 590 5.90 591 591
) o A Hqers 591 591 592 591
EF 5 WAR® 592 5.92 591 5.90
vy AeRd 591 591 5.92 5.90
_ A3 Aew#d 589 5.83 5.83 5.83
| ° WAHIA 590 591 5.90 5.90
PPN g AeRd 5.90 5.90 5.89 5.87
(PE) o A Aewyd 588 5.88 5.87 5.87
EF 5 WAE® 590 591 5.90 5.89
Hag AeRd 590 591 5.90 5.90
A3 Aewd 590 5.89 5.83 5.83
| ° WARy 591 591 5.92 5.92
CPN vz Aery 590 5.90 5.90 5.89
(PE) S Aewyd 589 5.89 5.88 5.87
£F % A% Ggww 501 592 592 501

-~ T T e} gl . . . .
vy AeRd 590 5.90 591 5.91

=

£

el

SR A
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=
4. A

D 238 (PPN, CPN)® 4% AF42 7IE 830mOsme}

b dAT A=

1230mOsmeol A &3 A

o At Wl 2 Ao

2) PE(PPN, CPN)¢] 7%

U A2 WA F Aol 6).

830mOsm<}

Ak =
= 7 L

1230mOsmeoll A 3tetar Algo]l HaPs = & A Fhes
= *



=<1

6 LA, APt @ HPLEFH wE AFEHHE

0 hr 24 hr 48 hr 72 hr

] A AeRyd 820 819 819 820

=+ A ° WAR® 819 820 819 819

PPN( v 2y ARy 819 819 820 820
) g AeH} 890 390 891 891
F 3 ° WAEH 891 891 890 889

vz Aewnd 890 890 891 892

. Aery 1210 1211 1210 1211

=3 A ¢ WaRg 1211 1211 1211 1210

CPN( H] 2} AR 1210 1210 1211 1212

) 4 Aenyd 1225 1226 1221 1221

= 5 ° WARA 1222 1223 1222 1221

H| 2} ALen 1220 1221 1222 1222

4 BEREE 318 819 818 819

=2F A ° WA E 819 819 818 818

PPN A AR 819 817 817 818
(PE) 4 2w 891 890 890 388
=F 3 ° WAEH® 890 891 889 887

vz A2ry 890 887 890 891

4 Aeny 1211 1210 1209 1209

=2F A ° WAEg 1211 1209 1209 1210

CPN Hapd AeR#A 1210 1209 1210 1208
(PE) 43 Aenyd 1225 1220 1220 1224
=F 3 ° WAEs 1227 1218 1219 1224

H| 2} 33 ARy 1227 1227 1225 1225
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5. #AFsE7HPOV)

1) 2 WPPN, CPN)®l 4§ shatalgats 248 2 Aol mol
A ergkm Aeo] WAuTh ozt wadth WAt eolA
d 2 37h A% moAw Adel AANE L 7]

(0.5mmol/L)Y eFAsS H Yt

2) PE(PPN, CPN)9] 4% #H}AatstE7F= Algo] AgsHE ot 71+
(0.ommol/L) W A3 #s HAY(E 7).



=5

7T ZFAA, G B Rz w2 kst E s st

(71%: mmol/L)

Ohr 24 hr 48 hr 72 hr

Azr¥ 001 0.02 0.02 0.04

=4 % uxmuw o0l 001 002 003

PPN g ALewd 002 002 003 0.04

(4) - Aewyk 002 002 002 003

EF 5 ° WyARE 000 001 001 0.02

vz Aend 001 002 002 003

- AL®F 002 001 001 0.02

=F A ° wAR® 001 001 001 0.01

CPN H 2} Aeryd 001 0.01 0.02 0.02

(4) . Aewd 002 002 001 002

EF 5 ° AR 001 002 0.02 0.01

vz Aend 002 002 001 001

- Aewxk 002 002 001 003

=F A ° WARA 001 001 001 0.04

PPN H 2} ALwy 001 002 005 0.05

(PE) e Aerg 001 0.01 0.01 0.02

=F 5 ° WwAR#® 000 000 001 0.02

w g Aenz 001 002 002 004

- Aewyk 001 002 002 004

CPN o= ¢ wAEIE 001 001 001 005
- T !

(PE) WA AeRy 000 002 002 005
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ot
N

o

23

) 2

Aeny
DAk
Aeuy

0.01
0.01
0.00

0.01
0.00
0.00

0.02
0.01
0.03

0.03
0.04
0.04

SECHRIL MATIOMAL "“J "F'“"'r
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6. Amino Acids

D FelW (PPN, CPN)o| 7 g3 v xpgo] o]g Aol= A
™ o k3 tryptophane] 7Z--olx 2 W3k= JAATH(E 8 9 w
2} olmistel sl BEE T2AHEQE ehAE Fom )

ERSTH ™ 5, 6, 7).
2) PE(PPN, CPN)2] 7$-ofl = 72A|7H5 <t ofu|w=ite] 2 & akw s}
AATH(E 10, 11, 12, 13) AIZFe] Wlo| = 724 7H5e ZF A&
=1

o] geo] EF 00.07130.0%F UERA OB R 724717k A] = o}
el FEel dFel gl Aom vEut(ad 8 9, 10, 11, 12,
13).
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=5

8 A 13

YA Ba2

240 ohE ofu ik

(713

S}
=

s

90.07130.0%)

e A, A EEE
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 999 1001 100.2 1003 1001 @ 99.7
L-Threonine 100 989 1009  99.3 989 1009  99.3
L-Serine 100 1016 1014 101.3 1016 1014 101.3
L-Glutamic acid 100 99.7 99.5 99.9 999 1001  99.8
L-Proline 100 98.4 98.8 97.9 98.4 98.8 97.9
Glycine 100 1024 102 101.7 1024 102 101.7
L-Alanine 100 98.4 101 99.8 98.4 101 99.8
L-Valine 100 99.7 1001 996 99.7 1001  99.6
L-Methionine 100 98.7 98.5 97.7 98.7 98.5 97.7
L-Isoleucine 100 99.8 1003 994 998 1003  99.4
L-Leucine 100 98.8 1005 976 988 1005 976
L-Phenylalanine 100 97.2 98.2 98.4 97.2 98.2 98.4
L-Lysine Acetate 100 98.8 99.2 98.8 98.8 99.2 98.8
L-Histidine 100 99.4 99.2 974 99.4 99.2 97.4
L-Tryptophan 100 99.5 99.7 975 99.5 99.7 98.5
L-Arginine 100 1017 1021 989 1017 1021 989




130

e | - spartic acid

125 =fi=L-Threonine
=dr=—| -Serine

=2 i L-GlLtamiC acid
wp | -Proling

115 = Glycine
| -Alanine

110
w=| -Valine

105 | -Methionine

== -Isoleucine

== -Leucine

‘L-Phenylalanine

o5 s | -Lysing Acetate
“L-Histidine
20
== -Tryptophan
Qhr 24 hr | 48 hr | 72hr
e | ~A rEININE
AE a2

aY 5 A, frely, AeEadAe ohvnit gEus)

A=t

SECRIL WATCMAL | INMVERSTY




48 hr | F2hr

g BT

EESIC RE R IS Lk

e | - A spartic acid

== L-Threoning

| -SETiNE

i L-Glutamic acid

i | -Proline

——Glycine

e | - A lANTNE

L -Valine

| -Methionine

| -Isoleucine

~ili—L-Leucine
‘L-Phenylalanine

=== | -Lysine Acetate

~ L-Histidine
== L-Tryptophan

e | - A EINTNE

S T

SECRIL WATCMAL | INMVERSTY



=5

9 fFElW, v, A2EAA] ofu] Al Fhakuis)
(712 90.07130.0%)

e WA, A e A, 9
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr

L-Aspartic acid 100 100.9 100.7  99.9
L-Threonine 100 1016 996  100.6

L-Serine 100 101.0 987 1005
L-Glutamic acid 100 101.1  100.8  100.1
L-Proline 100 99.2 99.7 99.6
Glycine 100 1014 1014 1013
L-Alanine 100 1026 1024 101.0
L-Valine 100 100.7 98 99.6

L-Methionine 100 994 96.5 98.2
L-Isoleucine 100 101.0 977 98.7
L-Leucine 100 981 98.8  100.0
L-Phenylalanine 100 98.6 98.3 98.8
L-Lysine Acetate 100  99.4 96.6 99.1

L-Histidine 100 99.0 99.2 99.1
L-Tryptophan 100 102.0 99.8 102.1
L-Arginine 100 99.6 100.4  100.5

32
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125

120

115

110

105

a0

= | -Aspartic acid
=fli=|-Threonine
=dr=|-Serine
e | -Gl utamnic acid
==L -Proline
s GlyCing
e | -AlENINE
= L-Valine
e | -Methionine
=f=| -Isoleucine
~@—L-Leucine
L-Phenylalanine
=== L-Lysine Acetate
L-Histidine
== L-Tryptophan

b | -APEININE

A=t

SECRIL WATCMAL | INMVERSTY
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I 10 2F, FAEW(PE)E#A] 250 & ofnwit st
(71551 90.07130.0%)

PE(PPN) g, A2 2hg, W%
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 1005 100.7 100.2  99.9 99.7 100.1
L-Threonine 100 99.8 99.5 100.1 99.5 99.3 99.5
L-Serine 100 101.1 101 1005 100.2 1004  99.8
L-Glutamic acid 100  100.2 99.9 99.5 99.8 99.4 99.7
L-Proline 100 98.8 99.1 99.9 100.1 99.9 100.2
Glycine 100 100.3 99.8 100.0  99.8 99.6 100.1
L-Alanine 100 99.9 100.2 1004  99.7 100.2  100.1
L-Valine 100 100.2 99.9 99.5 100.2  99.9 100.2
L-Methionine 100 99.7 99.8 98.7 100.1 99.8 99.5
L-Isoleucine 100 100.1 99.8 99.7 99.9 98.2 98.5
L-Leucine 100 99.7 99.5 99.7 100.1 99.5 99.8
L-Phenylalanine 100 100.2 1005 999 99.7 99.5 100.2
L-Lysine Acetate 100  100.1 99.9 99.5 99.5 99.4 99.7
L-Histidine 100 99.8 99.5 100.1 99.7 99.5 100.1
L-Tryptophan 100 101.1 1009 1005 100.1 99.8 99.7
L-Arginine 100 99.5 99.8 99.4 99.5 98.6 98.8
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125

115

110

a5

90
ahr

2% 8 A,

24 hr | 48 hr | 72hr

AEHE

ZetAgm(PE), A1 BA] oju] it §aki s}

== | -Aspartic acid
=fli—-Threoning
=ir—L-Serine
e | -Gilutamic acid
== -Proline
—@—Glycine
st | -AlBRINE
=L -Valine
| -Methionine
=#—_-Isoleucine
=&—|-Leucine
L-Phenylalanine
| -L ysine Acetate
L-Histidine
w=ip-Tryptophan

s AT EININE

S T

SECRIL WATCMAL | INMVERSTY
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130
125 e | - spartic acid
==L -Threonine
120 ==L -Serine
=== |_-Glutamic acid
e ==te=_-Proline
—&=Glycine
=—t=—L-Alanine
110
——=L-Valine
e | -Il e thiONINE
05 g | -IsoleuCine
=fii—L-Leucine
100 = % L-Phenylalanine
| -Lysine Acetate
a5 L-Histidine
==L -Tryptophan
5 e | A giNinge
ahr 24 hr | 48 hr | F2hr
ey
a9 9 A, ESAYWM(PE) B WA RAA ofveqt st

A=t

SECRIL WATCMAL | INMVERSTY
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311 vAg, S 2EW(PE), AR AA obn| At FF

FH sl

(71551 90.07130.0%)
PE(PPN) H) 2}, A H g, 9%

Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 99.8 99.7 100.1
L-Threonine 100 98.7 99.9 995
L-Serine 100 98.8 99.5 97.5
L-Glutamic acid 100 98.9 99.5 99.0
L-Proline 100 99.6 98,9 99.2
Glycine 100 99.5 100.2 100.1
L-Alanine 100 100.2 99.8 98.9
L-Valine 100 98,9 99.6 99.2
L-Methionine 100 100.1 99.5 99.2
L-Isoleucine 100 100.9 99.9 985
L-Leucine 100 99.8 99.6 99.7
L-Phenylalanine 100 100.1 99.8 99.2
L-Lysine Acetate 100 99.8 100.2 99.9
L-Histidine 100 99.5 99.3 98.2
L-Tryptophan 100 99.5 99.6 99.3
L-Arginine 100 98,5 99.1 100.0
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130

e | - zpartic acid

iz25

== -Threonine
=—ar—|-Serine

115

e | -Glutarnic acid

e | -Proline

——Glycine

—t— | -Alanine

105

e L-Waline

| -Methionine

| -lsoleucine
==L -Leucine
L-Phenylalanine

e | - ysine Acetate

L-Histidine

= L-Tryptophan

e | -A P EININE

85
50
ohr 24 hr | 48 hr 72 hr
IR 22
% 10 WAy, SelsaEu(PE), A4S R A ol

A g st

A=t

SECRIL WATCMAL | INMVERSTY
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% 12 AF, Eg2EW(PE) HaA] &

Zstel] wE opmit e st

(71571 90.07130.0%)

PE(PPN) g, A2 A, B

Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 100.1 95,9 996 959 101.2 95.3
L-Threonine 100 99.3 97.8 98.8 97.8 100.4 96.5
L-Serine 100 100.9 97.3 99.1 97.3 101.8 97.3
L-Glutamic acid 100 99.4 96.9 100.2 96.9 100.9 97.1
L-Proline 100 96.8 974 993 994 97.0 98.1
Glycine 100 98,9 958 979 958 101.0 95.6
L-Alanine 100 102.3 100.5 99.7 100.5 101.4 98.6
L-Valine 100 99.7 96,9 98.9 96.9 100.8 96.3
L-Methionine 100 994 96.6 98.6 96.6 100.4 96.4
L-Isoleucine 100 101.4 97.9 100.9 979 99.8 97.8
L-Leucine 100 98.7 96.1 100.0 96.1 102.1 96.9
L-Phenylalanine 100 100.5 97.4 100.2 974 101.2 97.2
L-Lysine Acetate 100 99.8 97.1 99.1 97.1 101.2 96.9
L-Histidine 100 101.3 97.1 98.8 97.1 101.9 96.4
L-Tryptophan 100 99.6 99.4 100.0 99.0 98.7 99.8
L-Arginine 100 985 972 978 972 98.8 97.0
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130

o | -Aspartic acid

125 == -Threonine
=tir=—| -Serine

120 i | -Glutamic acid
=i | -Proline

115 ===Glycine
| -AlaNINE

110
| Valine

o = _-Methionine

=g=| -Isoleucine
=fi=L-Leucine

L-Phenylzlanine

50

| -l ysine Acetate

Ohr

a9 11 A,

24 hr

-L-Histidine
== L-Tryptophan
4shr | 72hr R
Xm ue e | -ATEININE
o, B

2Rk ofmlwate] g s

A=t
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| -Aspartic acid

125
~fi—L-Threonine
==L -Serine
120
==L -Glutamic acid
| -Proline
e A
==Glycine
—t—| -Alanine
110
L-Valine
e LM thionine
105

—f—L-Isoleucing
=il L-Leucine
L-Phenylalanine

e | -} ysine Acetate

L-Histidine
=S| -Tryptophan
ohr 24hr | a8 hr | 72 hr L EIene
AE e

SY 12 A, FehiEuPR), AR oflwmite s

A=t

SECRIL WATCMAL | INMVERSTY
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# 13 ¥k, S N(PE), AR A opndte] g s
(71551 90.07130.0%)
PE(CPN) H| 2}3g A2 DR
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 100.1 95.9 99.6
L-Threonine 100 99.3 97.8 98.8
L-Serine 100 100.9 97.3 99.1
L-Glutamic acid 100 99.4 96.9 100.2
L-Proline 100 98.8 984 99.3
Glycine 100 98,9 958 97.9
L-Alanine 100 102.3 100.5 99.7
L-Valine 100 99.7 96,9 98.9
L-Methionine 100 99.4 96.6 98.6
L-Isoleucine 100 101.4 97.9 100.9
L-Leucine 100 98.7 96.1 100.0
L-Phenylalanine 100 100.5 97.4 100.2
L-Lysine Acetate 100 99.8 97.1  99.1
L-Histidine 100 101.3 97.1 98.8
L-Tryptophan 100 99.6 100.4 100.0
L-Arginine 100 985 97.2 978




130

e | -Pspartic acid
125 ==L -Threonine

=dr=—| -Serine
120

e | -G |LtAMMIC BCId
=L -Proline

115
s Glycine
—t—| -Alanine
110
| Valine
105 | -Methionine

—#—|-Isoleucine

== -Leucine

L-Phenylalanine

| -l ysine Acetaie

L-Histidine
o0 == -Tryptophan
Ohr 24 hr | 48 hr | 72hr
—t— | -ATgININE
BlXHE, 22
Y 13 0, BehAYUPE), SR ohuite] Fpust

A=t

SECRIL WATCMAL | INMVERSTY
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7. Bl EbY A E-WH 3 (Ascorbic acid, Nicotinamide,
Pyridoxin HCI, Thiamine HCI, Riboflavin)

D T PPN, CPN)o| A5 HA3AL Bazzdoda HEw
C(ascorbic acid)ol A g&Wal7F eyttt 2447 A3 % ascorbic
acide ¢F 97% % ZAHJ o, 48NN NAE X715 Ee 9F 95%,
T2A 7 = oF 81% 2 o] TAEJTH(E 14, 15) YA HIER
(Nicotinamide, Pyridoxin HCl, Thiamine HCIl, Riboflavin)®] 7%
Z FFRste BHolX FskoH( Ly 14, 15, 16, 17, 18).

2) PE(PPN, CPN)9] A$-ox n 328 Bz wz] i
E}FY (Nicotinamide, Pyridoxin HCIl, Thiamine HCI, Riboflavin)®] 7

Sol= 2 THWHIE Holx A TF HEFNIC(ascorbic acid) ]
A9 24X T F 9F 29, A8A|7F T OF 4%, T2A17F 3 oF 10%9] &
A7 BREAJT(E 16, 17 18 19, 20, 21, 22, 23, 24).
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E 14 Felg e sEd AFHT, LRt e meuge Wl
ooqu 24 hr 48 hr 72 hr

N L I s B I

Ae Wy de de 9y de de 93 Ae

A 94 96 974 989 992 945 981 9BS5 803

N 9.8 995 996 991 993 995 989 991  99.2

P 995 996 995 993 994 992 991 994 991

T 999 999 998 997 998 998 997 995  99.8

R 995 997 982 984 981 971 983 980 969
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120

100

80 +

60 -

o

2=z7e] mE vy

HohrRHZ H 2 PPN

W24 hr KPR H 2 BipPN)
H4ghr Xg =2 dIPPN)
W72 hr AR HE PPN

=
o,

A=t
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120

100 A

80
Mohrb|AE 22 E(PPN)
50 - 24 hr H| PR A2 HieEN)
Mg hr BT A2 Bippy)
W72 hr B A 22 E(PPN)
5]

(=]
|

A N P R 1 R

15 PPNE=AA 2 e By vy, dezded we HEr

A=t

SECRIL WATCMAL | INMVERSTY
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120

Hohr A2 SEE H(PPN)

m2ahr KPR T Hipen)
m4ghrXAbE EF PPN
W7zhr KRS SE H(PPN)

A=t

SECRIL WATCMAL | INMVERSTY
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E 15 HE REA) R AFET, LEWse] b wem gy vl
o = 24 hr 48 hr 72 hr

‘rl_a © 7 3l Z|. 31 = |37 Il Z .31 >4 =z .31 = 3l >d
1 A% W A% A% T\ Ag A% R

CPN) Theww de e 99 de de wg Ade
A 99.7 996 975 985 996 948 982 984 80.8

N 998 994 992 992 992 994 987 989 988

P 996 994 993 993 993 992 991 989 992

T 99.8 997 998 997 997 998 997 996  99.7

R 96 997 985 986 W7 979 983 981 971




120
100 -
80 -
HohrXE 22 FicPN]
50 - B4 hr REZ A2 H(cPn)
Waghr 7pE 22 Hicen)
=l W72 hr A2 A2 Hicen)
20 -
a -
a9 ez3le we wehAg
sl |

A=t
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120
100 +

80

60 -

40 -

20 -

Y

A N P T R

a9 18 CPNE=EAAS frely BnyA 23, Ydx
w ¥t

Bohr &g 22 E(cPn)

Haahr RpE HE Hicen)
Eaghr A2 E% H(cen)
B72hr RpE HE H(CPN)

ki LT

SECRIL WATCMAL | INMVERSTY



3% 16 PPNEZAIAe] PE H¥A| 2g 9 2=z wE HIERWAR
1 3}
PE 24 hr 48 hr 72 hr
A4 A vR AR AR R A AR R
PPN Ty am me de wg de de wg A
A 998 999 98 997 995 959 996 995 89.8
N 999 998 997 999 997 998 998 995 995
P 99.8 997 998 998 995 997 996 996 995
T 997 998 996 996 997 995 996 996 995
R 997 998 995 997 997 995 995 995 992
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120

100

80

60

40

20

WO hr KRR W E pE(PPN)

m24 hr KPR WHEE pE(PPN)
W48 hr KFE W E PE(PPN)
W72 hr KPR WHE PE(PPN)

A=t

SECRIL WATCMAL | INMVERSTY
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120

p

20 PPN ZAAe] PE B¥A] 23 2 HAF7o] w2 vyl

T

R

Wohr X2 S 2 pE(PPM)
M24hr AbE 22 PEIPPN)
Haghr ApE &2 2 pE(PPN)
W72hrAbE 22 PEIPPN)

=
o,

A=t

SECRIL WATCMAL | INMVERSTY
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Mo hr B|AFE 22 PE(PPN)

24 hr B| &}

zuse
W ag hr B| X2 22 PE(PPN)
zuse

W72 hr B| R

E(PPN)

= E(PPN)

g Wzt

A=t
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3# 17 CPNs=AAle] PE B¥A A3 3 2exzio] o Hignlgdi
Likes
PE 24 hr 48 hr 72 hr
T AR W A% A% W A% A% R
CPN) e wg de de ug de de 9y de
A 97 998 979 997 997 9.1 995 996 89.8
N 998 998 997 997 997 995 996 995 993
P 996 996 995 997 997 995 996 995 994
T 997 996 995 995 996 995 995 993  99.3
R 997 995 994 992 995 994 991 994 994
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120

100

80

60 A

40 -

W0 hr XD 412 pE(CPN)
H2ahrAE HE

E48hr AFE 42 pE[CPN)
H72hr ApE &2 PE[CPN)

PE[CPN)
p

A=t
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120

WO hr KRR L EE PE(CPN)
24 hr XAFE W E PE(CPN)
Mag hr Ap2 LYEE pE(CPN)
W72 hr XFE LWE PE(CPN)

A=t
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120

Mo hr B|AFE 22 PE[CPN)
= 24 hr H| E(CPMN)

A 2P
W48 hr H|AFE &2 PE(CPN)
E =P

M 72 hr H|

E(CPMN)

A=t
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SECES

The importance of supply of sufficient nutrition to the patients is
being emphasized sinceit can reduce the duration of stay in the
hospital, and rates of occurrences of complications and death.
Total Parenteral Nutrition (TPN) preparations, which is one of
the methods of supplying nutrition to the patients, is a complex
mixture containing glucose, amino acids, fat-soluble or
water—soluble vitamin, trace elements and electrolyte, etc. for the
supply of nutrition to the patients through intravenous injection.
Numerous researches have been executed on the physicochemical
stability of the ingredients contained in TPN that has been
developed until now. However, there have been numerous reports
In many literatures that the amino acids and vitamin display
instability towards light and temperature, etc. Therefore, the TPN
is shielded from the light following its preparation by using
brown plastic light shielding envelop in order to prevent the loss
of the ingredients by light in the process of administering the
preparation. This need to shield the TPN solution from light
brings substantial increase in work load for the pharmaceutical
department that prepares and the nursing department that
administers the TPN solution. In particular, such practice can

induce severe anxiety in the patients.

Accordingly, this study 1s aimed at setting the most efficient
method of handling TPN preparations by experimenting the
stability of the product by measuring the loss of contents of the
ingredients in  accordance with the packing container,
concentration, storage temperature and presence of light shield
during the short period of time from the mixing of the

multivitamin  preparation to actual administration of the
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preparation to the patient by selecting the commercially available

TPN product contained in PE material.

Four research conditions were set, namely, packing container
(glass bottle, vinyl bag made of PE), concentration, light shielded
refrigeration (storage condition following preparation),
light-shielded room temperature and non-light-shielded room
temperature (condition under which it is administered to the
patient). The preparations were left in each of the research
conditions for 24 hours, 48 hours and 72 hours. Three specimens
were used for each of the storage conditions. Tests were
conducted repeatedly 3 times for each of the test items including
physical phase, particle distribution, pH, osmotic pressure,
peroxide value, amino acid contents and vitamin contents, etc.,
and the average was used as the resultant value. The resultant
values were compared by indicating it as a relative % of
changes in the contents for each of the duration for which the
preparation was left in each of the conditions with the initial test

resultant value as 100.0%.

As the result of the study, more than 90% of the initial contents
of the TPN preparations were maintained in all test items over a
period of 72 hours irrespective of the packing container, presence
of light shielding and storage temperature. However, vitamin
C(Ascorbic acid) displayed changes in the contents in the range
of 2.0726% after 24 hours, 3955% after 48 hours and
10.2719.7% after 72 hours when stored in non-light-shielded room
temperature in accordance with the packing container. However,
since the preparations are administered to the patients in less
than 24 hours of having been left in room temperature, in reality,

it 1s deemed that the preparations can be stored and administered

2 A&

ol
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without having to use light shielding envelop in order to prevent

added workload and to ensure peace of mind of the patient.

key words : TPN, stability, supply of nutrition, packing container,
storage temperature, presence of light shield
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E 17 AA g
i PPN CPN

Glucose monohydrate 704 ¢ 1584 ¢
Sodium dihydrogen phosphate dehydrate 0936 g 2496 g
Zinc acetate dehydrate 528 g 7024 g
L-isoleucine 1872 g 3284 g
L-leucine 2504 ¢ 4384 g
L-lysine hydrochloride 2272 g 3980 g
L-methionine 1568 g 2736 g
L-phenylalanine 2808 g 4916 g
L-threonine 1456 g 2540 g
L-tryptophan 0456 g 0.800 g
L-valine 2080 g 3604 ¢
L-arginine 2160 g 3780 g
L-histidine hydrochloride monohydrate 1352 ¢ 2368 g
L-alanine 3830 g 6.792 g
L-aspartic acid 1.200 g 2100 g
L-glutamic acid 2800 g 4908 g
Glycine 1.320 ¢ 2312 g
L-proline 2720 g 4160 g
L-serine 2400 g 4200 g
Sodium hydroxide 0.640 g 1171 ¢
Sodium chloride 0.865 g 0378 g
Sodium acetate trihydrate 0435 g 0250 g
Potassium acetate 2354 g 3689 g



Magnesium acetate tetrahydrate 0515 g 0910 g
calcium chloride dehydrate 0353 g 0623 g

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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ZetaPALS(90PLUS particle size analyzer), Metrohm 780 pH meter
Methrom 785 titrator (d91xF 24 7]), Gonotec GmbH Osmomat
030-D, pH meter 920A (Orion, USA), Amino acid Analyzer
L-8500A (Hitachi, Japan), Hitachi HPLC system (Hitachi, Japan),
UV -spectrophotometer UV-2000 (Shimadzu, Japan), Cold chamber
ISE (Il shin, Korea)< ©]&3F% 2™ Light source® &35S AME-
sk St

2) A % AFgA o

ofu] = AF A2k Ajinomoto(Japan)S A& ™  ascorbic acid,
pyridoxin HCI, thiamine HCI, riboflavin sodium phosphate<
Roche(Switzerland), nicotinamide:™ ©d3}sto] #)+=& A}831S)
7} BAe "3 Aefo®  Buffer for amino acid
analyzer(buffer 1-5)(wako, Japan), methanol(Fisher Scientific,
HPLC grade), 1l-hexasulfonic acid sodium  salt(Sigma),
Na25204(Junsei  Chemical, Japan), NaHCo3(Yakuri, Japan),
2,6—-dichlorophenolindophenol ~ sodium  salt(Fluka, Switzerland),
meta-phosphoric acid(Kanto, Japan), acetic acid, glacial(Merck,
Germany), H202(Yakuri, Japan)& AF-&331tc}.

AA= FHAA FEHL e AW EHR FAZH-E TPNA A
T 7 1EEAS Fhsen] £F5Hcs MVIGRHEAl ek, Lot

#8004)= AFH8-3F3d
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PPN

Ohr 24hr 48hr 72hr
3y, 2, 3 3 3 3 3
AL, ZF, W 3 3 3 3
AL, v A, 3 3 3
g 2, gy 3 3 3 3
AL, 24, Eefag 3 3 3 3
A2, v g, Zef~g 3 3 3
CPN

Ohr 24hr 48hr 72hr
B, 2F, B 3 3 3 3
AL 2g, W 3 3 3 3
AL, v 2, 3 3 3
Wy A, ey 3 3 3 3
A2, 2, Eehagu 3 3 3 3
A2, v A, Zepg 3 3 3

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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vl E}7l 8FeF(Nicotineamide, Pyridoxin HCl, Thiamine HCI,
Riboflavin Sodium Phosphate, Ascorbic Acids)
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O A4
1000 Luxe] Z=oA Setoz A % ol&E g
= 33] A3

o,

LB S Al

@ 4A=7]
ZetaPALS(90PLUS particle size analyzer)E o]&3to] A&
TE o]&3sko] oF 2008 s]A1g ¥ Average count rateg 2007400
Abol2 AT & Alg 3mlE FHsle] lem ZEk2Y cellod] Y12 ¢

AA71E 33 SAR ¥ BAEgs 7153

Ll
B
M

@ pH
pH meter(717]: pH meter 920A(Orion 5, USA))E pHXE A A (pH
4.01, 7.00, 10.01)S ©]&3}e] X A(calibration)dt & A|RE Yzt
= o] 83t 20C2 ZA3Fal pH meter?d display #<S 7] =3k},

=
e wHow 38 ANF T AT 7B

@ A=



A& 100mlE FHste] WA H7ksk & FA wAds 2y ¢to=
ol Eu 2ZAA7E @H3s FH7]|E=H doh. Gonotec  GmbH
Osmomat 030-DE 253 & ZHUHE T Adzs =430 ¢

& e 33 v A

® ZFEE7HPOV)
A& 5mlEg adjustable macro pipettes o] -&3le] Az Mol FH 3}
o] 100ml FH4Zw7]o] &t} of7]o] CaCl2Z3t& 9 otmlet F=
ZEXFWEE A 21 0mE H7rE & ALs

= =
= [e}

2= A7t s=9HS 100ml beakere] =71 & W XA 30mlE
7

7Fskch, of 7)o KI3-89 05mlS #H7Fsta 137 A5 purging
st wwkekth nHb & 25ml SFE FH7FSh o] S 0.0IN A

LMY EFS HAgNoz st A A7 (o, Methorom 785
q

= -1
titrator) & o83t At e APE 33 whEste] 1 Hd gk

ALkA o 28 E 7HmEg/L) = (a-b) x f x 10 +c
a=9°] A8 0.0IN X33 JEFS AH 2F(mL)
b = & Alg2 0.0IN X3 EFS] 21 F(mL)
f
c

o o

E%“l a = ~
Ak s EA 7R RAete] A Amino acid Analyzer

(@ Nicotineamide, Pyridoxin HCIl, Thiamine HCI
Nicotinamide ¥ <% 100mg, 994t Pyridoxine ¥<3% 1bmg , 94t

3 % 3L

Thiamine ¥<% 50 mg, Tryptophan ¥ 3% 700mgS HAEstA FH

A&

| o ]

1V



sto] THTE 7Fste] 250ml= gtk o] < 10 mlS FHstel THT
£ 718t 50 mlZ st mFEdo s Algdth HPLC systeme =
o2 columne Inertsil ODS*3(4 6X250), °l&2 20% MeOH
1000ml + PICB6 &<, F2 280nm, 42 1.2ml/min, PICB6&
Ne 15% W EAke] 1-Hexansulfonic acid Sodium saltE 7}3f
0.25M = 3},

Riboflavin Sodium Phosphate

F=A UV/VIS spectrophotometer V-530 (Jasco jit, Japan)el
TE FYst] Als E4xH wFo] AT A AR F
tubedll SFTE %‘Q 5 & —g—ﬂlr:—‘;‘ =438t blank#ts 7=

ANEE AR

n‘.ioll

my oo O ofN o
o ; oo i ot

.?A
A= 33 ‘i—“iﬂ?}oi e A ias

© Ascorbic Acids

Ascorbic acid 5% 50mgS #H3l 100ml= dto] FFR oz ALE
et 27 2ml, MBI RARAl Y 8ml, #AFS Al 2mle A4t
ZhEe~Ad vhek & FEHGET A& 92 A BA
o7 HAsr) FAH NS NaHCO3 42mgS = 50mlel =21 = tf
Al 2.6-Dichlorophenolindophenol Na 50mg< 7}sf &8 %o 200ml
2 3t} vERCla 2 AA e wEFQIAE 15g, W ZA4F 40mlS =S 7
&l 500mlz dto FAstar HAFSEF A H(3%) FAbstrA Iml
o] H20 9ml< 7]'3]] A 2Edy gAs 2457 Al AA
TR MG & BAd Za3 oF =
AlZIt}, o] Alme] BXMFAd "o} High Performance Liquid
Chromatography(HPLC) Hitachi D-7000(Hitachiiit, Japan)< ©]&
sho] A& Adig Aset 22 Al@S 33 whEste] 1
RS 7]%??}4.
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2. Ax=7]

N

4507530nm= 7]

AF A7) =

)}
H

A7) =

o]
H

Eiy

3

Dz

2607280nm,

ol

i dA =27)e

A

?é}

hyaA
-

Foln 1

e &

J

g

o2 Hol 3

al
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E 3 frEW EeA Baeed mE Ak r)ws
@9 : nm)
Al % E.J?l' 2 E_sg_}
e e S T A N T

Ohr ot 273.2 279.8 255.1 270.3

ol gk 4825 510.0 497.7 4995

by At 2545 259.4 264.3 274.2

PPN ozt 503.0 505.4 499.3 480.1
AShr At 269.9 269.8 275.2 254.8

= ol gk 457.7 505.3 522.1 479.1

T 3t 275.0 263.1 267.1 265.2

gk 498.8 486.5 532.9 483.8

Ohr At 274.1 2787 256.1 271.2

oz 4827 510.2 497.8 4989

by _ﬁé Ein 255.1 259.6 264.9 274.4

CPN ol gk 503.1 504.9 4995 481.0
A At 269.7 269.7 275.3 255.1

H o #k 458.1 505.5 522.4 479.3

Tohr Ayt 275.2 263.2 267.3 2655

= o 498.7 486.4 532.7 4889

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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B00

500

300

200 4

100

H | A3
go| =
ey

Ohr

WAE ey
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5=

m

H| A3 | H| A3 | H| A3 A | rE | A3 i3 A3
| T | H| T || || F| | T | T T
EC) = 2l = = £zl =
24hr 48hr 72hr Ohr 24hr 48hr 72hr
PPN CPN

a9 2 e Bl wE Ay azzdese] gapar)wst

ERE
EZH
==
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=
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X4 AR A gAY 2 YA 7] W)

(&$] @ nm)

v 2k, 8 H) 2}, ZetaE

Ex A EF § &7 A it ¥
Ohr _ﬁé Ei 274.1 259.8 275.1 271.1
ol gk 484.7 512.0 498.8 500.7
2Uhr DRy 259.9 258.4 265.8 271.1
PPN ol gk 504.9 500.4 498.2 479.6
AShr _ﬁg Eiy 268.7 268.8 274.8 263.8
2o gk 458.7 509.8 523.8 4777
Tohr _Eé Eiy 275.0 263.1 265.0 268.4
o gk 497.8 472.3 531.3 487.6
Ohr 3 273.2 258.9 258.2 265.1
=3l =1 485.2 512.3 512.3 518.9
2Ahr _ﬁg Ei 258.7 257.9 265.7 269.4
CPN 3‘4#311 a* 505.3 501.2 4975 512.8
AShr _”3 ki 269.2 269.2 270.2 266.6
2 o 459.1 509.6 512.4 520.0
Tohr iy 275.6 263.5 265.1 268.4
= o gk 498.2 473.1 489.5 498.7

PPN : Peripheral Parenteral Nutrition
CPN : Central Parenteral Nutrition
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3. pH

1) =% (PPN, CPN)® 44

pHAto] S Holw Hazdd tisjr = = 2
sp7F mAlsEA1(0.0270.03) FHAxskgtar, AlRto]l A atsta A pH7E wAl
SA1(0.0670.01) ZHaskdvh. skAT Aol M H= EF TE
(G.6:1.00H Hgde B

pHe= H7HAl &0l ol wel oFF
A

2) PE(PPN, CPN)¢ 7% pH¥= v A3-A(0.0270.03) ZAstd ot
ol H7Al EFo) 713 FUlR B 4 lon Alff*ol A8 F =
ot 24 M BazxAd 71F (6.0+1.0) W AEITS BATHE 5).




=

5 XA, Aol @ upLEze] we pHus)

0 hr 24 hr 48 hr 72 hr

A3 Aew# 566 5.65 5.63 5.63
=3 A WAB® 567 567 5.66 5.65
PPN( v Apsg AL w 5.67 5.66 5.65 5.62
) - A Aewyd 568 567 5.67 5.65
EF 5 WAE® 569 5.69 5.68 5.68
wzkg ALy 567 567 5.66 5.65
A3 Aewd 591 5.90 5.90 591
= 4 ° WgR? 590 591 5.90 5.91
CPN( vz} Aery 590 5.90 591 591
) i Aewyd 591 591 5.92 591
- _ 2}
EF 5 WAR® 592 5.92 591 5.90
g Aeryw 591 591 5.92 5.90
A3 Aew#d 589 5.83 5.83 5.88
= A ° WAdR? 590 591 5.90 5.90
PPN v At ALew 5.90 5.90 5.89 5.87
(PE) S Aewyd 588 5.88 5.87 5.87
£F % A% Ggww 590 591 590 589
-~ T T e} gl . . . .
wzkg AeRy 590 591 5.90 5.90
A3 Aewd 590 5.89 5.83 5.88
=+ A ° wdRy 591 591 5.92 5.92
CPN vz Aery 590 5.90 5.90 5.89
(PE) A Aewyd 589 5.89 5.88 5.87
3 ° WAdRy 591 5.92 5.92 5.91
wzkg AeRy 590 5.90 591 5.91

A& gt



7=

830mOsm 2}

7=

1) 2% (PPN, CPN)¢

1230mOsm?l|

830mOsme} 7]+

=
LN

2) PE(PPN, CPN)<¢

1230mOsm?¢l|

-
R

A} o]

O K=

o}
<

3

23



£ 6 AL, Agoln % Bz ue iHEghust
0 hr 24 hr 48 hr 72 hr
] P PEREED 820 819 819 820
=2F A ° W e 819 820 819 819
PPN( v Aedy 819 819 820 820
) 43 PR 890 890 891 891
F 3 ° WAEH 891 891 890 889
vz ARy 890 890 891 892
A Aewy 1210 1211 1210 1211
=2F A ° WAEs 1211 1211 1211 1210
CPN( v apd AeE#A 1210 1210 1211 1212
) 4 Aenyd 1225 1226 1221 1221
=F 3 ° WAE®R 1222 1223 1222 1221
H| 2} ALen 1220 1221 1222 1222
aa BEREE 318 819 818 819
=2F A ° W e 819 819 818 818
PPN A AR 819 817 817 818
(PE) 4 2w 891 890 890 388
=F 3 ° WAEH® 890 891 889 887
vz ARy 890 887 890 891
A Aeny 1211 1210 1209 1209
=2F A ° WAEg 1211 1209 1209 1210
CPN Hapd AeR#A 1210 1209 1210 1208
(PE) 43 Aenyd 1225 1220 1220 1224
=F 3 ° WAEs 1227 1218 1219 1224

H| 2} 33 ARy 1227 1227 1225 1225




5. ¥4kst=7HPOV)

o

1) #2H%(PPN, CPN)¢] 7

ot
R

B3l

992

s

?l_

(0.5mmol/L) W

Alge] A==

-
1

2) PE(PPN, CPN)¢] 4% #4tst&E 7}

(0.5mmol/L) W

25



=5

7T ZFAA, G B Rz w2 kst E s st

(71%: mmol/L)

Ohr 24 hr 48 hr 72 hr

Azr¥ 001 0.02 0.02 0.04

=4 % uxmuw o0l 001 002 003

PPN g ALewd 002 002 003 0.04
(4) - ALdd 002 002 002 003
EF 5 ° WyARE 000 001 001 0.02

vz Aend 001 002 002 003

- Aewyk 002 001 001 002

=F A ° wAR® 001 001 001 0.01

CPN H 2} Aeryd 001 0.01 0.02 0.02
(4) . Aewd 002 002 001 002
EF 5 ° AR 001 002 0.02 0.01

vz Aend 002 002 001 001

- Aewxk 002 002 001 003

=F A ° WARA 001 001 001 0.04

PPN H 2} ALwy 001 002 005 0.05
(PE) e Aerg 001 0.01 0.01 0.02
=F 5 ° WwAR#® 000 000 001 0.02

w g Aenz 001 002 002 004

- Aewyk 001 002 002 004

PN o= g ¢ wWFEy 001 001 001 005
(PE) WA Aeww 000 002 002 005

A& gt
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Aeny
DAk
Aeuy

0.01
0.01
0.00

0.01
0.00
0.00

0.02
0.01
0.03

0.03
0.04
0.04

2 A= 8
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6. Amino Acids

1) w23 (PPN, CPN)9| -t 233} v 2Ze &3k Afol= gl o
"o k3l tryptophane] A% & W= $IT(xX 8 9) w
ghA] ofm|ibe] kWt dEE 72A ks bAgek oew

Eboh( 29 5, 6, 7).
2) PE(PPN, CPN)9] 7 $-ol% T72A7H&Qt ofv]i=sbe] 2 ghafwis)
SATH(E 10, 11, 12, 13) AIZFe] Wsle &= 72413k 5?F 2F A
=1

o] geo] EF 00.07130.0%F UERA OB R 724717k A] = o}
o] wmelE el gl Aoz dewti(ad 8 9, 10, 11, 12,
13).
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=5

8 A 13

YA Ba2

240 ohE ofu ik

(713

S}
=

s

90.07130.0%)

ey 233, A2 2b3g, W

Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 999 1001 100.2 1003 1001 @ 99.7
L-Threonine 100 989 1009  99.3 989 1009  99.3
L-Serine 100 1016 1014 101.3 1016 1014 101.3
L-Glutamic acid 100 99.7 99.5 99.9 999 1001  99.8
L-Proline 100 98.4 98.8 97.9 98.4 98.8 97.9
Glycine 100 1024 102 101.7 1024 102 101.7
L-Alanine 100 98.4 101 99.8 98.4 101 99.8
L-Valine 100 99.7 1001 996 99.7 1001  99.6
L-Methionine 100 98.7 98.5 97.7 98.7 98.5 97.7
L-Isoleucine 100 99.8 1003 994 998 1003  99.4
L-Leucine 100 98.8 1005 976 988 1005 976
L-Phenylalanine 100 97.2 98.2 98.4 97.2 98.2 98.4
L-Lysine Acetate 100 98.8 99.2 98.8 98.8 99.2 98.8
L-Histidine 100 99.4 99.2 974 99.4 99.2 97.4
L-Tryptophan 100 99.5 99.7 975 99.5 99.7 98.5
L-Arginine 100 1017 1021 989 1017 1021 989




130
e | - spartic acid

125 =fi=L-Threonine
=dr=—| -Serine

120 | -Glutamic acid
wp | -Proling

33 == Glycine
| -Alanine

110
w=| -Valine

105 | -Methionine

== -Isoleucine

== -Leucine

‘L-Phenylalanine

85 | -Lysine Acetate
“L-Histidine
20
== -Tryptophan
Qhr 24 hr | 48 hr | 72hr
e | ~A rEININE
TE e
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e | - A spartic acid

125
== L-Threoning
| -SETiNE
120
= L-Glutamic acid
i | -Proline
115
——Glycine
e | - A lANTNE
110
L -Valine
| -Methionine
105

| -Isoleucine
~ili—L-Leucine

‘L-Phenylalanine

=== | -Lysine Acetate

95
~ L-Histidine
a0 == L-Tryptophan
ohr 24hr | 48 hr | F2hr s | - AT EININE

g BT

SY 6 A, frely, SR obveit gEus)
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%9 frel, vlAY, Aerpael ofm et s
(71551 90.07130.0%)
3 A, He A, 93
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 1009 100.7 999
L-Threonine 100 1016 99.6  100.6
L-Serine 100 101.0 987 1005
L-Glutamic acid 100 101.1 100.8 100.1
L-Proline 100 99.2 99.7 99.6
Glycine 100 1014 1014 1013
L-Alanine 100 1026 1024 101.0
L-Valine 100 100.7 98 99.6
L-Methionine 100 994 96.5 98.2
L-Isoleucine 100 101.0 977 98.7
L-Leucine 100 98.1 98.8  100.0
L-Phenylalanine 100 98.6 98.3 98.8
L-Lysine Acetate 100 99.4 96.6 99.1
L-Histidine 100 99.0 99.2 99.1
L-Tryptophan 100 102.0 99.8 102.1
L-Arginine 100 99.6 100.4  100.5

A&t 8t



130

= | -Aspartic acid

125 il |-Threonine
=dr=|-Serine

120 i | -Glutarnic acid
==L -Proline

115 =@—Glycine
e | -AlENINE

110 | -Valine

e | -Methionine

105 =f=| -Isoleucine
~@—L-Leucine

L-Phenylalanine
=== L-Lysine Acetate
L-Histidine

== L-Tryptophan

) . . . , ===L-Arginine

Ohr 24 hr 48 hr 72hr

a9 7 e, mAY, Aerpel ohunit s

I

s,

=Ly

LG

4

A&l 8t
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# 10 24, STAEWMPE RN S5 whE o] ik ohapws)
(71551 90.07130.0%)

PE(PPN) g, A2 A, B
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 1005 100.7 100.2  99.9 99.7 100.1
L-Threonine 100 99.8 99.5 100.1 99.5 99.3 99.5
L-Serine 100 101.1 101 1005 100.2 1004  99.8
L-Glutamic acid 100  100.2 99.9 99.5 99.8 99.4 99.7
L-Proline 100 98.8 99.1 99.9 100.1 99.9 100.2
Glycine 100 100.3 99.8 100.0  99.8 99.6 100.1
L-Alanine 100 99.9 100.2 1004  99.7 100.2  100.1
L-Valine 100 100.2 99.9 99.5 100.2  99.9 100.2
L-Methionine 100 99.7 99.8 98.7 100.1 99.8 99.5
L-Isoleucine 100 100.1 99.8 99.7 99.9 98.2 98.5
L-Leucine 100 99.7 99.5 99.7 100.1 99.5 99.8
L-Phenylalanine 100 100.2 1005 999 99.7 99.5 100.2
L-Lysine Acetate 100  100.1 99.9 99.5 99.5 99.4 99.7
L-Histidine 100 99.8 99.5 100.1 99.7 99.5 100.1
L-Tryptophan 100 101.1 1009 1005 100.1 99.8 99.7
L-Arginine 100 99.5 99.8 99.4 99.5 98.6 98.8




125 == | -Aspartic acid
=fi—_-Threonine

120 =i _-Serine

e | -Gilutamic acid

115 == -Proline
—@—Glycine
e | -AlENINE
110
| Valine
| -Methionine
105

=#—_-Isoleucine
=&—|-Leucine

L-Phenylalanine

| -L ysine Acetate

85 L-Histidine
w=ip-Tryptophan

s AT EININE

90
Qhr 24 hr | 48 hr | F2hr

AEHE

a4 8 A, Eet=gW(PE), AR A ofm it ek st
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A et
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125

1z0

115

103

100

e | - spartic acid
==L -Threonine

==L -Serine

=== |_-Glutamic acid
==te=_-Proline

—&=Glycine
=—t=—L-Alanine

——=L-Valine

e | -Il e thiONINE

g | -IsoleuCine
=fii—L-Leucine

= @7 L-Phenylalanine

| -Lysine Acetate

L-Histidine
==L -Tryptophan

e | A giNinge

ahr 24 hr | 48 hr | F2hr

ey

09 9 A%, THaEuPE) D WgRBA ofulweit s
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T 11 VA%, Sepaeul(PR), Aeugial ot 3

FH sl

(71551 90.07130.0%)
PE(PPN) H) 2}, A H g, 9%

Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 99.8 99.7 100.1
L-Threonine 100 98.7 99.9 995
L-Serine 100 98.8 99.5 97.5
L-Glutamic acid 100 98.9 99.5 99.0
L-Proline 100 99.6 98,9 99.2
Glycine 100 99.5 100.2 100.1
L-Alanine 100 100.2 99.8 98.9
L-Valine 100 98,9 99.6 99.2
L-Methionine 100 100.1 99.5 99.2
L-Isoleucine 100 100.9 99.9 98.5
L-Leucine 100 99.8 99.6 99.7
L-Phenylalanine 100 100.1 99.8 99.2
L-Lysine Acetate 100 99.8 100.2 99.9
L-Histidine 100 99.5 99.3 98.2
L-Tryptophan 100 99.5 99.6 99.3
L-Arginine 100 98,5 99.1 100.0

[

'H =

3 1_” '-:,f.l} T]I
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130

e | - zpartic acid

125
== -Threonine
=—ar—|-Serine
1z0
e | -Glutarnic acid
e | -Proline
115
—@—Glycine
—t— | -Alanine
110
e L-Waline
| -Methionine
105

| -lsoleucine
==L -Leucine

L-Phenylalanine

e | - ysine Acetate

as g
L-Histidine
= L-Tryptophan
ag e | - P EINTNE
Ohr 24 hr | 48 hr | 72 hr
HRE 22
T3 10 WA, FeaENEE), 28R ofvleat G
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712 2%, Ze~Ew(PE) BR3A] &

Zstel] wE opmit e st

(71571 90.07130.0%)

PE(PPN) g, A2 A, B

Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 100.1 95,9 996 959 101.2 95.3
L-Threonine 100 99.3 97.8 98.8 97.8 100.4 96.5
L-Serine 100 100.9 97.3 99.1 97.3 101.8 97.3
L-Glutamic acid 100 99.4 96.9 100.2 96.9 100.9 97.1
L-Proline 100 96.8 974 993 994 97.0 98.1
Glycine 100 98,9 958 979 958 101.0 95.6
L-Alanine 100 102.3 100.5 99.7 100.5 101.4 98.6
L-Valine 100 99.7 96,9 98.9 96.9 100.8 96.3
L-Methionine 100 994 96.6 98.6 96.6 100.4 96.4
L-Isoleucine 100 101.4 97.9 100.9 979 99.8 97.8
L-Leucine 100 98.7 96.1 100.0 96.1 102.1 96.9
L-Phenylalanine 100 100.5 97.4 100.2 974 101.2 97.2
L-Lysine Acetate 100 99.8 97.1 99.1 97.1 101.2 96.9
L-Histidine 100 101.3 97.1 98.8 97.1 101.9 96.4
L-Tryptophan 100 99.6 99.4 100.0 99.0 98.7 99.8
L-Arginine 100 985 972 978 972 98.8 97.0

&) et
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o | -Aspartic acid

125 == -Threonine
=tir=—| -Serine

120 i | -Glutamic acid
=i | -Proline
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5 an
Ohr 24 hr | 4shr | 72hr R
e |- A T EINIRE
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# 13 ¥k, S N(PE), AR A opndte] g s
(71551 90.07130.0%)
PE(CPN) H) 2}, A& A
Name Ohr 24 hr 48 hr 72 hr 24 hr 48 hr 72 hr
L-Aspartic acid 100 100.1 95.9 99.6
L-Threonine 100 99.3 97.8 98.8
L-Serine 100 100.9 97.3 99.1
L-Glutamic acid 100 99.4 96.9 100.2
L-Proline 100 98.8 984 99.3
Glycine 100 98,9 958 97.9
L-Alanine 100 102.3 100.5 99.7
L-Valine 100 99.7 96,9 98.9
L-Methionine 100 99.4 96.6 98.6
L-Isoleucine 100 101.4 97.9 100.9
L-Leucine 100 98.7 96.1 100.0
L-Phenylalanine 100 100.5 97.4 100.2
L-Lysine Acetate 100 99.8 97.1  99.1
L-Histidine 100 101.3 97.1 98.8
L-Tryptophan 100 99.6 100.4 100.0
L-Arginine 100 985 97.2 978
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7. Bl EbY A E-WH 3 (Ascorbic acid, Nicotinamide,
Pyridoxin HCI, Thiamine HCI, Riboflavin)

1) 8 ¥ PPN, CPN)9 4% HA3AL H# Eﬁoﬂfﬂ H] EFRI
C(ascorbic acid)oll A &2 sl7F e 24A17F A3} & ascorbic
acide= 9 97%=2 #HAFJ oW ABA 7R = 275 Ee] <9 95%,
2N ol = ¢F 81% = hFo] AHSATH(3E 14, 15) YA H]EFT
(Nicotinamide, Pyridoxin HCl, Thiamine HCIl, Riboflavin)®] 7%
Z FFRste BHolX FskoH( Ly 14, 15, 16, 17, 18).

2) PE(PPN, CPN)9] Aol HAp3d2 Bazzid ] vy i
B} (Nicotinamide, Pyridoxin HCl, Thiamine HCI, Riboflavin)2] 7
ol 2 SHEHEE Holx A HEFYIC(ascorbic acid) ]
B 24X F oF 2%, 48X3F & oF 4%, T2AZF & oF 10%9] ¥
G A7 BEEJTHE 16, 17 29 19, 20, 21, 22, 23, 24).



45

14 2 B SR AR, eEvsd e veugE v
o 24 hr 48 hr 72 hr

-.TE]‘*‘(; 2} 2 4 e ]:]]7'(]3’4— i]—i’]— ;‘(]—311— ]:]]5(}.1’]— i}-bﬂ— i}-bﬂ— ]:]li]fﬂ]—
(PPN) 2} 213 S S S S S S S
Ae dw de Ae ww de de wg ae

A 94 96 974 989 992 945 981 9RBW5H 803

N 998 995 996 991 993 95 989 991  99.2

P 995 996 995 93 994 992 91 94 9.1

T 999 999 998 997 998 998 997 995 99.8

R 95 997 982 984 981 971 983 980 969

A& gt
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£ 15 M BEA BEE YRR, SEwst] BE ey wsl
o 24 hr 48 hr 72 hr

el - Zd T S 5] 4 S T 215 vRp; =g 2135 vRRE
(CPN) 23 )33 S S S S S S S
Ae Wy de Ae 93 de de 43 AL

A 99.7 996 975 985 996 948 982 984 808

N 9.8 994 992 992 992 994 987 989 988

P 996 994 993 993 993 992 991 989 992

T 998 997 998 997 997 998 997 996  99.7

R 996 997 985 986 987 979 983 981 97.1

A& gt
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¥ 16 PPNEEZ=AAS PE HIAA 23 2 2Lz uE v E
H 3}
PE 24 hr 48 hr 72 hr

A AW W A% Ad W A% A%
PPN Ty am me de wg de de wg A
99.8 999 98 997 995 959 996 995 898
999 998 997 999 997 998 998 995 995
99.8 997 998 998 995 997 996 996 995
997 98 996 996 997 995 996 996 995
99.7 998 995 997 997 995 995 995 99.2
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H 3}
PE 24 hr 48 hr 72 hr

A AR W AR A% PR A% A% R
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SECES

The importance of supply of sufficient nutrition to the patients is
being emphasized sinceit can reduce the duration of stay in the
hospital, and rates of occurrences of complications and death.
Total Parenteral Nutrition (TPN) preparations, which is one of
the methods of supplying nutrition to the patients, is a complex
mixture containing glucose, amino acids, fat-soluble or
water—soluble vitamin, trace elements and electrolyte, etc. for the
supply of nutrition to the patients through intravenous injection.
Numerous researches have been executed on the physicochemical
stability of the ingredients contained in TPN that has been
developed until now. However, there have been numerous reports
In many literatures that the amino acids and vitamin display
instability towards light and temperature, etc. Therefore, the TPN
is shielded from the light following its preparation by using
brown plastic light shielding envelop in order to prevent the loss
of the ingredients by light in the process of administering the
preparation. This need to shield the TPN solution from light
brings substantial increase in work load for the pharmaceutical
department that prepares and the nursing department that
administers the TPN solution. In particular, such practice can

induce severe anxiety in the patients.

Accordingly, this study 1s aimed at setting the most efficient
method of handling TPN preparations by experimenting the
stability of the product by measuring the loss of contents of the
ingredients in  accordance with the packing container,
concentration, storage temperature and presence of light shield
during the short period of time from the mixing of the

multivitamin  preparation to actual administration of the
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preparation to the patient by selecting the commercially available

TPN product contained in PE material.

Four research conditions were set, namely, packing container
(glass bottle, vinyl bag made of PE), concentration, light shielded
refrigeration (storage condition following preparation),
light-shielded room temperature and non-light-shielded room
temperature (condition under which it is administered to the
patient). The preparations were left in each of the research
conditions for 24 hours, 48 hours and 72 hours. Three specimens
were used for each of the storage conditions. Tests were
conducted repeatedly 3 times for each of the test items including
physical phase, particle distribution, pH, osmotic pressure,
peroxide value, amino acid contents and vitamin contents, etc.,
and the average was used as the resultant value. The resultant
values were compared by indicating it as a relative % of
changes in the contents for each of the duration for which the
preparation was left in each of the conditions with the initial test

resultant value as 100.0%.

As the result of the study, more than 90% of the initial contents
of the TPN preparations were maintained in all test items over a
period of 72 hours irrespective of the packing container, presence
of light shielding and storage temperature. However, vitamin
C(Ascorbic acid) displayed changes in the contents in the range
of 2.0726% after 24 hours, 3955% after 48 hours and
10.2719.7% after 72 hours when stored in non-light-shielded room
temperature in accordance with the packing container. However,
since the preparations are administered to the patients in less
than 24 hours of having been left in room temperature, in reality,

it 1s deemed that the preparations can be stored and administered
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without having to use light shielding envelop in order to prevent

added workload and to ensure peace of mind of the patient.

key words : TPN, stability, supply of nutrition, packing container,
storage temperature, presence of light shield
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