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As intravenous hyperalimentation (IVH) prepared from IVH basic solution and amino acid
solution has become popular, lactic acidosis is receiving attention as a serious adverse reaction.
Therefore, thiamine is added to IVH in order to prevent this adverse reaction. However,
sodium sulfite (SS), added as a stabilizer to many IVH basic solutions and most amino acid
solutions, degrades thiamine. Recently, since an amino acid solution without SS has been deve-
loped, it is now possible to prepare IVH without SS.

In this study, we measured the time courses of the residual concentrations of both SS and
thiamine in the 12 kinds of IVH containing multivitamin and investigated the relationship bet-
ween the SS concentration and the stability of thiamine from the viewpoint of degradation kine-
tics.

From the kinetic analysis results, the degradation rate of SS in the IVH stored in a bag was
faster than that stored in a glass bottle. The degradation rate of SS in the IVH was very fast
when SS is not included in the IVH basic solution.

The vdegradation of thiamine in IVH was regarded as the apparent first-order degradation
process and the degradation rate as being proportional to the SS concentfation. The second-
order degradation rate constant of thiamine by SS was not affected by the pH of IVH. Sta-
bilization of thiamine by glucose was inferred by comparing the degradation rate of thiamine
caused by SS in IVH and that in buffered solution without glucose.

Keywords——intravenous hyperalimentation (IVH), sodium sulfite, thiamine, multivitamin,
amino acid solution, degradation kinetics
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Fig. 1. Stability of Sodium 'Sulfite (SS). in
Neolamin Multi added Intravenous
Hyperalimentation under Fluorescent
Lamp of 1000 lux at 25°C
M : Paremental-A and Moriamin-S-N,
Initial concentration of SS, 274
mg/1 (Rp. @)

[J: Triparen-2 'and Proteamin-12X,
Initial concentration of SS, 312

mg/l (Rp.®)

® : Triparen-2 and Amizet-B, Initial
concentration of SS, 241mg/l
(Rp.®)

O : Hicalig-2 and Amizet-10, Initial
concentration of SS, 231mg/l
(Rp. @)
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Fig. 2. Semilogarithmic Plots for the Degra-
dation of Thiamine in Neolamin Multi
added Intravenous Hyperalimentation
under Fluorescent Lamp of 1000 lux
at 25°C
O : Hicalig-2 (400ml) and Amizet-B
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@ : Triparen-2 (400ml) and Amizet-
10 (200m1) (Rp.®)
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Fig. 3. Relationship between the Sodium Sulfite Concentration
and Apparent First-order Degradation Rate Constant

of Thiamine in Neolamin Multi added Intravenous Hy-

peralimentation under Fluorescent Lamp of 1000 lux

at 25°C

3. EFMERETTOFT7i0opHTR7
740

HifiEE o pKy: & pK, 3ZhZth 1.8 &£ 7.0
THH, —HESEKRE L4~ IVH X pH4.9
~6.1L1. 2870 pH BxF > Tk, #- T,
pH ML HIEF 7 3 vA BT L HEHBED 1
FVREONRENBATHLXHALNLTHD. £
G, IVH FTCOMEF Y Y AR I DF T 3
vONFEEREER E PH & OBREEE L.
Fig. 3R LT 7 I vl 1 KOFRE E &
Khcrofirrich KREFhE, #H 2 130.02
M~h™t D bEo%a, #1REE SR Btk
PV Y ADEABEETE S ElRFT I VD2K
SREEERE R L TR RRBIE I E X
oo T T, REHBCHEETHIVHFOF7 3 v
D2 RN REEERK E XD pH & OBR% Fig. 4
Rl ZopH v 7 oA MXHEBRS Y
VAR EBFT I VD2 RHOBEEELES PH O
BRI ITLAEZTIONT ERRLTVS.
=7, BERF COERMEBECLISF7 I vD
DEEEO PH 7= 7 » 4 ML PH 5.5 fHiE% ¥
— 7 LTHHVERTHHENHE S T W
5. SEIRDIFT I VD2 ROBEEEEN

104

6

kss (M 'h™1)

54 56 58 60 62

' pH

Fig. 4. pH-Profile of the Second-order De-
gradation rate constant of Thiamine
by Sodium Sulfite in Neolamin Multi
‘added Intravenous Hyperalimentation
under Fluorescent Lamp of 1000 lux
at 25°C

PH DL HEDZT L5 bHb L
LT, LE$HIHERPH I r 71D — 278
SR Fig. 4 Tx L R ¥ pH (5.47~



7 Bs % % Veol.2l,

No.1 (1995) 21

6.12) REEIND I ENELBRT.

4 TEVEREORE

PH 5.2 OfREHPiC s 5 MM b ) v 4
CEBFT 3 v 2 RYMEETHL 25°C DB}
£ 47.5M7h™! LHE IR T2Y. Zoffirsg
@ibthH*@ﬁM%7\/@2mﬁﬁﬁE
SEH9.02Mh™! D5 ETH -1 ZOFEEI
K e IVH L5 BB ROMAR EoHER
whbEELDR, DR EEHE L TOR
Bafo7 Vot E) IVH g thTw
LIENEELTWBEEZLNL. FEELIIE
T VU BEORINC X v IR AR o MR RE

WNMETLF7 I vopBerithMFTsz L%,

WELTE DY, 4EO IVH wk\\THRED
FHIZXDFT I vHARELER - D EEZD
.

Tighbb, IVHO» v ) —JfE LTHCERAE

RTWE 7 FoBR7AF e FE LTORELE
5T, D7 FoBERES M) vkt
bEWEERT DD, F7 I vERBRTS
FREATOERBBERESETL, 57 I voy
MAMEEhictEXBRS. f->T, SERD

7o IVH T+ 7 ¢ v Ot 1 RO MEEEEE -

Wk N OO B AAKMETHSS. Lhl,
IVH 07 FofE (R RBcE-1) BER
16.7~20.9% & 13 & A EEN L, AR OE
Bl t Vv ARE LEHEET Y v AOKREBE |

DN i HEBIBIRA L T 5 T& dri®)l SR
HLUF 7 ¢ v OEGBORE T 5 1 KSR
EEERY KB L-GE, 7 Vo X 580
BEIhro b0 LIS R,

e *ﬁ%kmﬂ%& % IS b AR i PUE B-S
ﬁﬁﬁﬁuﬁﬁntbif

5l A x W

D) wiEE— B ARRMma#E 45 1610-1611
i (1993). ‘
2) R.R.Williams, J. Am.Chem. Soc., 57, 229-230
- (1935). I
3) J.Leichter, M.A. Jo§1yn, Bmchem J., 113,
611-615 (1969) .
D E$€ﬁ,*%ﬁﬁ,ﬂmE%,%¢ o, HH
, B3 v —7 2, 25 2000-2003 (1989).
5) ﬁﬁ§~ IWE 35, FH ¥, EEEE, FH
H,MWBA,%M&%,%%%M.1W,7%—
801 (1987). :
6) THE—RB, FEER, %%%ABW:—?, 6, 369-377
(1976).
D ﬁaﬁ%ml¥%%ﬁ,“§$ﬂ%ﬂT &,
1965, pp.245-246.
8) Fs—, “FEEFEMOBL Y —#K", 1980,
B3I v —F 1, pp.106-110. .
9) L.C. Schroeter, J. Pharm. Sci., 50, 891-901
(1961). o
10) T.Adachi, H.Nonogi, T.Fuke, M. Ikuzawa,
- . K.Fujita, T.Izumi, T.Hamano, Y. Mitsuhasi,
Y. Matsuki, Z.Lebensm.Unters.Forsch., 168,
200-205 (1979). -



