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Determination of Vitamin A in Intravenous Fluids and
Influence of Fat Emulsion on its Stability *!
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Influence of fat emulsion on stability of vitamins in intravenous fluids was examined on
vitamin A. A high performance liquid chromatography (HPLC) was employed for the deter—
mination of vitamin A. Vitamin A was hydrolyzed, extracted and then chromatographed as
vitamin A alcohol by using Develosil ODS-5 reverse phase column. The amount of vitamin A
was determined by measuring its peak area. The coefficients of variation .at within-run and
between-run for 2.5 I.U. are 4.46% (n=5) and 9.58% (n=3).

Decomposition of vitamin A under reflection light of 1000 lux was prevented by intravenous
fluids containing fat emulsion, and then residual percent of vitamin A was increased with in-
creasing fat emulsion concentration. Decomposition of vitamin A was prevented by use of
light-resistant cover all the more, but effect of it used in this experiments was not enough.
At cold place, vitamin A in intravenous fluids could be stored up to 7 days.

Keywords——intravenous fluids; fat emulsion; vitamin A; HPLC; hydrolysis; residual per-
cent; reflection light

DE L DORFE® RNiexhTwb. Lhl, BERSD
LR O TORED 12D, B REEh ©
Z 3k, s IVH RSB ARYRET 5 & 2%
D RIe D L b TWBHY, BRI o\,

T TEEDY, EWECIEVIAFYES Ly

#

il ]

e )~ (IVH) 5L, el RES &
7, BEORFEREORFCHBL TE. IVH 134
REE, 73 /F, BAE, BUAR, €2 1 vhen

B b h, ChBIREMS 5\ I BEEO RS & R
ALTHVOR, Et0BMMLS one pack Fskic
L LW DEREABEMLTE . Zhicpbys one pack
FACE, BEIRAIRREE, 73 B, B, Cax s
VERGLTUERHShTETW Y. SHAAYEST
DEBELTL, =<y s VRFORE®RYFLE L
EAZE L TFEE LTS b,

E=RAY 2 VRITFORERCOWTL, BELRILT

OBIOE BB ERMEIAS (%E, 19864E108)
TRE.

*2 B MATIT A EH ET3600 ; 3600, Handa-cho, Hamama-
tsu-shi, 431-31 Japan

BT, EHRREORE RO IVH fiffrh o &fhic ds
FoEx s v ORERT RIET IR ELFI OB EA izt L
k.%@n65sVAmobf,%%ﬂﬂﬁﬁﬁ%#@
HPLC W X2 BRI L, FOREMC OWTE
FOHMRE B0 THET 5.

2R O
1. BHERURE
WX v P 5V ER0% (3 FVF), vy 2-T3
T EREE) V. ex1viiv—-vx 38 (&
RER) AV, &2 OfE% Table 1 KR,
Z DAL T TR L BV 1o,

NI | -El ectronic Library Service




Japanese Soci ety of Pharnaceuti cal

Heal th Care and Sci ences

W B R F

Vol.13, No.6 (1987) 379

2. RAHER

Koy Table 2 iR, ¥4 3 v DA
B 1L ¢, 500ml A% 2~3L (one pack i) O
Beex I vEENLTERTSONR-BRNTH 25 D
T, Y& 3 vEIE 500ml Bt 3L Y ~Ex 35
17 v7A0EEr L. ABE LT, ik 500ml
B 1L8LIKY — % 3ERFREFR2ml KO 1.2ml
WL, €% 3 vAREE L LT5.0%0 0.83 L.U./ml &
Lic. AMOFRERE, ARNIERERL L.

3. REAE

R I VADWEIMMEE 5.0 1.U./ml KUt 0.83 1.
U./ml ©REHCOWT, EHTENRELLET (1 1000
Ay R) Y, FEEGE UchE RO AT AAR (8°C) &
LD 7THETOEX 3 VAEEYHIEL, BAFEERY

kdvte. BGIBEOY SA—-REFTHZ LI VTY,
SOENT WA P v (500mD) Kot IVH BT 7 AF v 2
Ny y (Faref 20 B WHEELC.

4. HPLC 3
SFIORTMEER O HPLC o2 #idkffid Fig. 1 1@
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RENLF A R, Vo F vl AR o UV K
&R DT, 5% KOH %R ThAKD st 5
BCET ot MK RO BIGTEEY. 40~80°C,  REH:
210, 20, 307 ¥ CHE Lick 25, 80°C, 20 73At
FRMTH ot (Fig. 2). Jiks RGN U,

Table 1. Composition of Intralipos,
Solita-T3 and Sohvita-3 MBI n~F v, RNHRIIE : 1Y T e s
J—n:5% KOH:H,O: n-~*#+v=1:6:0.6:3
Intralipos (500ml) 16 TIT-7c. Mk Bl EFREAMT, THERELA
Soybean oil 50.0g VIRl — AEREINUTREE L.
Deutoplasm lecithin 6.0g 9. HPLC £4&40#Hs
Glycerin 1208 ISt 2 < v OFIINIES b B 25, FH
Solita-T3 (500mt) 58 OFECENMER Lic. #» T a1k ODS RO De-
Sodium chloride 0.45¢ velosil ODS-5, BEHIE 7 b= bV V=g J—N
Potzf'lsswm chloride 0.745¢ DEAGEA AV, BIERYE L TER § VARD S
Sodium L-lactate 1.12¢ B .
S v OYMREY TARTEES, TR b= 0= &/
Glucose 215 g
—~1=80:20D L EHIIV2z7 e~ T AR} B R
Sﬁﬁ?i 11%M) o0 LU fo. BMJERIE 325nm R BHOROE X VIR
etinol palmitate U. et b o
Cholecalciferol 200 LU, ISR ARETHILIRGD S = ~ b 77 & D%
Tocopherol acetate 15mg Fig. 3 iwmlfe.
Menatetrenone 2mg 3. BRER
R Y — 2 35RFEMLES $ VAL LTL25,
Table 2. Composition of Intravenous Fluids
Intralipos Intralipos Solita-T3 Sohvita-3 Vitamin A conc.
(%) (ml) (ml) (mb) (I.U. /mD
100 500 0 2.0 5.0
1800 0 1.2 0.83
50 250 250 2.0 5.0
25 125 375 2.0 5.0
17 85 415 2.0 5.0
300 1500 1.2 0.83
0 0 500 2.0 5.0
0 1800 1.2 0.83
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sample 5001 2.5, 5.0, 10 I.U./ml L LR, EROTRN
< ipropanol 3ml TIRETH UIREE, Dl & L ERo RSl
< 5% KOH 300 REL ©— 7 HEOMC BIFRERBEGENESh, HE
80°, 20min FREUTERWGA A © T Y AADL %0.0994, Y ) & —
< H0 L5ml T 350 L £0.999TH % (Fig. 4).
< phexane  3ml TR, AV LT Y ARARUY Y 4 - T3BRFMLE
c.L.g, 4000rpm, 5min €2 3 v ADEER 0.21, 0.42, 0.83 LU./ml 0 & &
organic phase 2ml A s T
evaporate
. 4.0
< 1i-propanol 200zl < i-propanol .
10041 80
inject 101 to HPLC inject 2541 to HPLC g 3.0 —
(5.0 LU. /ml) (0.83 1.U. /mi) ©
X 2.04 —
Column : Develosil ODS-5, 4.6 ¢ X 250mm &
Instrument ~ : Nihonbunko TRI ROTAR III pump 1.0/
UVIDEC-100-III detector (325nm)
Mobile phase: CHsCN/C2HsOH (80/20) ° 10 2 o
Flow rate  :1.0ml/min
Time (min)
Fig. 1. Assay Procedure for Intravenous Fluids Fig. 2. Effect of Reaction Time and Tem-
by HPLC

perature on Hydrolysis of Vitamin A

(a) (B) (c) (D) (E) (F)
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Intralipos (5.0 I.U./ml) Solita-T3 (5.0 I.U./ml) Intralipos (0.83 I.U./ml)

Fig. 3. Chromatogram of Vitamin A

(A) blank intralipos, (B) intralipos containing 5.0 'I.U./ml of vitamin A,
(C) blank solita-T3, (D) solita-T3 containing 5.0 I.U./ml of vitamin A,
(E) blank intralipos, and (F) intralipos containing 0.83 I. U./ml of vitamin A
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R 0T LS5, MBfREuTzh£h 0.9999 KU DRELBEL T, WTFhOBE& L BEHREIINS

0.9948CH - - Q PIEREFEL BIFTE - 7 (Table 3).
HEEEOKINL, 1 v FFVRARY—EX3 5% 4. EFZILAORTEH
WinLex s vAXLT 5.0 LU./ml & Uilktei EHREELET, €& 1 v ADORERCHT 5 IRIFLA

LEBWEORGHG O Y Fig. 5RLi. ©4 3
v ADBEAFRIIFHARORAH A H R EH <, MR

6.01 WAL R EEAS25 % LA E OIH T 1 BT 35\ T $90%
Pb#wiRToredl, 0% TIRSOBUTTHoTe. 2O
5.0 z e, BIFAROELHRC LD €5 ¢ v ADSHL
lxhictkd L Bibhs.
o 4.0 Wie, €5 v AVRINRE & RIFROBIRE Fig. 6
2 R L. ISR TS OB TIR e R § v
— T 3.0 DYFIRE DBV X DEAROEIDHE D AbITRD
2l
2.0 Table 3. Precision of Assays for Vitamin A in
’ Intravenous Fluid
1.07 Within-run (n=5) Between-run (n=3)
Addedd
‘ - r - (LU.) Found C.V.? Found C.V.?
0 1.25 2.5 5 10 (1U.) (%) (LU.) (%)
VitaminA conc. (I.U./me)
Fig. 4. Standard Curve of Vitamin A 25 243 4.46 253 9.58
O0——0 : Intralipos (r=0.9994) . L
A-—-A : Solita-T3 (r=0.9999) a) Coefficient of variation
100+ -
751

50+

25+

Residual percent of vitaminA (%)

1 ‘ 3 ‘ 5 ‘ 7
Time (day)

Fig. 5. Effect of Intralipos Concentration on Residual Percent of
Vitamin A under Reflection Light of 1000 Lux

Conditions : Vitamin A concentration, 5.0 I.U./ml.
Intralipos Concentration, 100% (0——0), 50%

(0—-—@), 25% (- -—LD, 17% (A—---—A)
and 0% (A----— A). Container, Bottle
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Fig. 6. Correlation between Vitamin A Concentration and Residual Percent of
Vitamin A under Reflection Light of 1000 Lux

Conditions : Vitamin A concentration, 5.0 L.LU./ml (—) and 0.83

L.LU./ml (---)

Intralipos concentration, 100% (-@-), 17% (-A-) and 0% (-M-)

Container, Bottle

27, 02T 0.83 LU./ml O FNBHERINMES i
BEMA RS .

MR RO D I VA DO BER Y
Fig. 7 WRL. BReBEas A—»EET3 - i
LY Ex s v ADSIRIHIHI I HE0,  F OISR,
AFZREAE LIS DX DV BRELGOHIK & 2 » 2
PR, B UICEAE ST O I IR O ISR A
FLIEHEROE X  VADBRERL VEVD, $H5\
RRABETHh . BB I 28T, v 27 XbE
FADHHRERERIILLEL B L3 Bbhik. oo
HEDO—D2L LT, £X i VADAy 7 NOBENE S
bh3”. WTFhoBAEL 1A% ET5Ex 3 vAD
BERPIOZLUTTH D 2 2o, EENRt5LEs
DR BE T B LR B 5.

HIEATTIL, €% 3 v AOYRINEE R OIS OR
ARECBRES, TAHRCKWTHEX 3 vVADRE
RIURT100% ZRLIcZ Enb, €x 3 vARBLT
T HIZETHD & Edvbod -1 (Table 4).
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RETEFFLANBEN R ER &, RSB O PR
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— 25
0
Time (day) Time (day)
Fig. 7. Residual Percent of Vitamin A under Reflection Light of 1000 Lux with and
without Light-resistant Cover
Conditions : Vitamin A concentration, 0.83 I.U./ml. Intralipos Concentration,
17% (-@-) and 0% (-A).
Light-resistant cover (---), Exposed to reflection light (—-)
Table 4. Residual Percent of Vitamin A at Cold Place (8°C)
Residual percent of vitamin A (%)
Vitamin A conc. Intralipos
(LU./ml) (%) 0 1 3 7 (day)
- 5.0 100 100 91.1 95.3 100
17 100 93.5 98.1 100
0 100 88.7 98.9 99.5
0.83 100 100 _— 91.0
0 100 —_— 103
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