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Studies on the Adsorption of Erythrosine in the Suspension of Antibiotics

Abstract—The adsorption of erythrosine in the aliphatic alcohols by antibiotics such as ampicillim
anhydrous, ampicillin trihydrate, amoxicillin trihydrate, cephalexin monohydrate was studied. The adsor-
ption isotherms were all described with Freudlich equation. From the various experimerts, it was found
that the adsorption of erythrosine by antibiotics in the aliphatic alcohols was affected by the solubility of
adsorbents. The adsoption in the mixture of aliphatic alcohols and water is related with the dielectric cons.
tant of mixed solvents. According to increase in the pH values of aqueous solution, the adsorption of
erythrosine for antibiotics is decreased, but increased in the mixture of aliphatic alcohols and water. The
adsorption of erythrosine in the suspension of antibiotics showed a correlation with the temperature. Col-
loidal silica which is used as stabilizer had a favorable effect on the adsorption of erythrosine in the suspension

of antibiotics.

LES] NEE WHE TEE HHC BREY & EB, jiEdl #Er BEE 2 ga
= WEQ BT BAlE v olol B3 #7E7E Beol #4735 = vk, Evicim ¥ Barr = alkaloid
REWAA 2 7bA clay o] w2 H®#E S, Zografi & Mattocks® = starch o] erythrosine o] 1%

i%, Nogami et al.®-Z barbiturates, sulfonamides, phenathiazines©] carbon black o %3+
W& Bice] MRS, Umeyama®= carbon black o %3+ phenol 5 #8°] %% mechanismol
Bsted, Kim er al.9% talc, kaolin %ol {k3t berberine HCl9] el P& AL, Nambu
et al.®£- colloidal silica o] #3 sulfonylurea o] %3S, Seller et al. 7 active carbon o f#e
gt barbiturates o HEol BAste] BH7E AT b vk ZEiv: BN #Rel K3 mEe B
Foll st A= FItE @7t glow, =% ampicillin, amoxicillin, cephalexin 5 #4458
] syrup $Hloll coloring agent & ffist= 8iB color o] BHMzEH7L pH, coloring agents 2
B =& Rl =& BEA =] w2t color & ARSI thzAl slo] 538t color & #i
A oA E o] o B7kA Afke] vElAl et ol o XM WHEA HAEMES Do) HH
s gl& ampicillin anhydrous, ampicillin trihydrate, amoxicillin trihydrate, cephalexin
monohydrate ol erythrosine(FD&C Red No.3)9| ®#ol wA & ohS3 2 HEEE6 %l
HME #E¥stsiet. (1) aliphatic alcohols solvent ol 4} erythrosine &) HiAE#E o BE (2)
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aliphatic alcohols-water mixture o} 4] dielectric constant o] w2 B3 ##{L4kAE (3) aqueous
solution 7} ethanol-water mixture ol 4 pHoll {3} 2 (4) B =& ®WERL G) L&
ElZ A S E colloidal silica Z #HMMFA-S = Aot BERRE BLE FHK ol

) S

HEl, WEE—ampicillin anhydrous, ampicillin trihydrate, amoxicillin trihydrate
phalexin monohydrate &= ¥179 =7 & —EsA 3ty £ &5 HIFE 100~200mesh 2
st fEASIE T (T2 B

% 7% H —erythrosine (FD-C Red No. 3)

FE—BBERBD : erythrosine & ¥EEEZF 5,10,15,20 9 25 pg/ml Q] ¥ 50ml of BELE —
ERS g # —EEE2511°)d A 28R IRBSH T, REE ARS WBste @mEe BEE
ot FgEee 2RE RERS RIH

Erythrosine 2| E8Y : BB AW E 526nm ofl A BHES JIEsI] erythrosine o] F& R
shod o,

RE FTH BEEEM RIED : erythrosine %W (20ug/ml) 4l antibiotics —E& (1. 0g) & Inst
I ERE@5E1%)AA 0.5,1.0,2.0,3.0 D 4. 0850 RBE, @B K BOLEE ME
sto] FRELERRISE R 2 #Fe Table 134 2ol

BRE AE 46K penicillin 5% FlEME KA AiEstez A9 equilibrium JR
Heoll FEE RS BBiew A, Higuchi-Lach HEJ5i:¥e] wlet &3k zro] {£i59
solvent 50m/ of MiESt A 3l antibiotics 2.0g & etz —EIEEE(25+°) oA 4 B IREHE
WiLste BEMEE R

9 ce-

Table ] —Time required for reaching equilibrium

Drugs Time required

Ampicillin anhydrous 1.5 hrs
Ampicillin trihydrate 2.0 n
Amoxicillin trihydrate 2.0 n
Cephalexin monchydrate 2.0 n

BR Y ER

Aliphatic alcohols j&# 0l A{ antibiotics 0l #45F erythrosine o] W& —§iZist oz ampi-
cillin anhydrous of erythrosine &) BH &S R3te] Freundlich equation o] w2} plot 5}= Fig.
1ol 4 ¢} 7ol ampicillin anhydrous of] erythrosine 9] W% &2 water >n-butanol >ethanol >n-
propanol > methanol Jfe. 2 #¥o] 5 o|= Table [ aliphatic alcohols Fo] 4] ampicillin
anhydrous ] HMEEE Ho 2 vehdt), Fig. 13 Table 2 H#gs] 3l erythrosine 9] 1%
S BRI BRIECT 29 E4F RERS KEHS Rt SRR Wk KT
o Kl 8lo] erythrosine o W E ROl BMEL ZHAE n-butanol ATt o = AL
erythrosine 2} ampicillin anhydrous £}9] B f1o] n-butanol o 4wt} Ko A A7) w5l

J. Pharm. Soc. Korea



G428 Aokl Fol 4 Erythrosine o Fo) 3 4F 135
A; / o,
A7 S
o 1.0 s
, 7
/ , L /‘ ks
/ / VA
,/A/ . // y //Y’// he
/e / 4
N Ve
B > .
/ : 8/ 7
i // L4
? A
# \} i
i / /
» L /A/ // / .
| : i / ,/ / &
“ 2 /» / :
; 4
) - . ? 0.4 ¥ m—:“— 1 fod
Fig. 1—Freundlich plots for adsorption of erythro- Fig. 2—Freundlich plots for adsorption of erythro-
sine on ampicillin anhydrous in water, sine on ampicillin 3H;O in methanol,
methanol,  ethanol, n-propanpl, and ethanol, n-propanol, and n-butanol at 25

n-butanol at 25+1° +1.
log x=x=log k+—71;10g ¢

z : Amount of Adsorption
k, n ¢ constant
¢ : concentration of adsorbates

Table [ —Solubility of ampicillin anhydrous in water, methanol, ethanol, n-propanol and n-butanol

at 25+1°
Solvents Solubility (mg/ml)
Ampicillin Anhydrous water 10. 61
” " methanol 3.45
” 1" ethanol 0.34
” ” n-propanol 0.45
” ” n-butanol 0.18

gtz A Z+glch, o]2] 3l data 3= ampicillin trihydrate, amoxicillin trihydrate o} 2 = []—3F &%
Bt viehvbe Ao 2 wof el solvent ol A RS MBS} BRI =T solvent
o] kel =A oA oH(Fig. 2).

Aliphatic alcohol-water mixture FRo{|4| antibiotics 0] ¥3t erythrosine &| W7 #HERR
%10, 20,40 2 60% ethanol-water mixture oj| A] ampicillin trihydrate o] 2l o) erythrosine 9
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Fig. 3—Freundlich plots for adsorption of eryth- Fig. 4—Freundlich plots for adsorption of eryth-
rosine on ampicillin 3H,O in the mixture rosine on amoxicillin in the mixture
of ethanol and water at 25+1°. of ethanol and water at 25+1°C.
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Fig. 5—Freundlich plots for adsorption of eryth- Fig. 6—Freundlich plots for adsorption of ery-
»

rosine on cephalexin in the mixture of
ethanol and water at 25+4-1°.

throsine on ampicillin 3H;O in the mix-
ture of n-propanol and water at 25+1°C.
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Fig. 7—Freundlich plots for adsorption of eryth- Fig. 8—Freundlich plots for adsorption of eryth-
rosine on amoxicillin in the mixture of rosine on cephalexin in the mixture of
n-propanol and water at 25+1°. n—propanol and water at 25+1°.

Table [[--Solubility of ampicillin trihydrate in 19, 20, 40,60 and 80% ethanol-water mixture at 25:1°

Ethanol-water mixture DC. 1 Solubility (mg/m!)
Ampicillin trhydrate 10% ethanol soln 73.11 4.75
” " 20 ” ” 67.69 4.96
” ” 40 " ” 56. 84 6.15
” ” 60 ” " 46. 00 5.59
" ” 80 " " 35.15 3.02

Dielectric constant(D.C.) is calculated by formula equation

W52 Fig. 3ol 43 ethanol lhaio] ZF45 WFKo] #F=ivh, =3 10,20.40 2 60% ethanol-
water mixture ol 4| ampicillin trihydrate o} ##EEE9F  solvent 2] dielectric constant & sR&h4
Table [ ® 7r= Fig. 3% Table Il & tL#:5bH ethanol-water mixture o] A ampicillin trihydrate-
ol erythrosine o] W& F5-¢- WMot MBIRHRE =7 2A ¢ ot dielectric constant 9+ #EE
8 BIERE Z+3 9Ll ethanol-water mixtureo] A dielectric constant 7} 2% &5 WEFRO|
7 A v o] n-propanol-water mixture o] A= FA—3 #EBEE vhebdch ol2dt FRE Hof
aliphatic alcohols-water mixture o] 4] W 35-& dielectric constant 7t F5E lEo) T dojyg-

t}(Fig. 3~8).
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Fig. 9—Freundlichplots for adsorption of eryth- Fig. 10-—Freundlich plots for adsorption of eryth-
rosine on ampicillin 2H,O in the aqueous rosine on ampicillin 3H,O in the water-
solution at pH 4.0, 5.0 ant 6.0. ethanol mixture(80:20) at pH 4.0, 5.0

and 6. 0.

Aqueous solution} ethanol-water mixture Ofj A %70l n|X|= pH 2] BEB—AKEiiel 4 pH
ko] W2 EER(LE Fig. 939 zor] 20% ethanol-water mixture ol A pH &#{lof w2 1

Table If —Solubility of ampicillin trihydrate in aqueous solution and ethanol-water mixture at various

pH(25+1°).

Solvents pH Solubility (mg/ml)

Water 4.0 5.97

5.0 6.02

6.0 6.44

Ethanol-water 4.0 4.72

(20:80) 5.0 5.26

6.0 4.93

H#bE Fig. 107 2 %A Bkl BMRE 47 93k pH 4.0, 5.0, 2 6.00149
KEEW T ethanol-water mixture of| Al £54:0] MRS K3bd Table N9} #Zow Fig 9,104
“Table N9} th#cata Kimwol A= EMESH Bogol WA BER7F 9l 53tct, ethanol-water
mixure A= Tz K¥2 vk &, KEwel A& ®Ee] pH4. 0>5.0>>6. 0Fo] Y} ethanol water
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mixture ¢ *} 3= ¥ 2 pH6. 0>5. 0>>4. Ol o 2.
s vk, o818 5B ampicillin anhydrous
amoxicillin trihydrate ol 4 = [i—38 0, L
28t 40 O] BN oby ) solvent .
1.4
oF ATl WUEEES] Mol =Al EhE
of A pH = e Aclkeh EES Tl
1.2
: ::-1 /{
b 1.0 } s
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Fig. 11—The effect pf temperature in the adsor- Fig. 12—The effect of colloidal silica in the:
ption of erythrosine on ampicillin 3H;O adsorp tion of erythrosine on ampicillin
in the water-ethanol mixture (80:20). 3H;0 in the water ethanol mixture

(80:20) at 25=1.

B0 nlXle BEELl BRI Bl vIAw MEE 9l fete 159, 20°, 25° § 30°
ol A} M-S 2(6}01 Freundlich equationel] w}e} plot sb2l Fig. 114 % & @ursl #®m
sl ﬁ”iJ/‘OWI] EEEE el RS Wingkel, o] ampicillin trihydrate o] EMEE B
gezb Fsiehd etz FiRRe R EEke] WAt WUEgEe]l WA ¥ ohr) ol
olojubi= Hrill W EL WS PPtz WSt bRskd Ekel B ES MAsAl w ok

Colloidal silica 7} W& DX P —LEH =A HH == aerosil 200(hydrophilic)o] an-
tibiotics o] RArEel & BHE, M o g #E FertE 4] A ampicillin trihy-
drate(1.0g), ampicillin trihydrate(1.0g) +aerosil(150mg), = aerosil(150mg)o] &3+ KK
WS kel Freundlich equation o] we} plot k= Fig. 123 % ampicillin trihydrate o]
aerosil o] FEaH o] 9= BB erythrosine & W -2 ampicillin trihydrate, aerosil 45449 #
Ol Rg Ak, o]F aerosil B O 2+ erythrosine & WA FEsivtb ampicillin tri-
hydrate & H:f£3l+ 358, aerosilo] ampicillin trihydrate & % 3%3lod aerosil F o] ampicillin
o] KIS R eRA 2fAye 2 ampicillin FEFS s BERES #Hndcs Q2
e}
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$ERd:  BidMpEel  ampicillin anhydrous, ampicillin trihydrate, amoxicillin trihydrateg‘r
«cephalexin monohydrate ¢f] erythrosine 2| B #-¢ Freundlich equat10n<logx log k*-log c>°ﬂ
wbel kES 0], aliphatic alcohol mroll Al Hi/E4pE el &L erythrosine 2] WMFEH -2 solvent Hiof
A BEES] HAEWE BMES BItRE o2 aliphatic alcohol 3} K¥E#W ] Bifrholl A Hik
$Bol erythrosine & WS EEWHES dielectric constant & BE4RE v},

YAy E ¥l erythrosine o W30l Sloj Al pH o WL KEWS 4Bl A= pH ko] A
4%, aliphatic alcohols-water mixture of /lﬂf pH zkol E<5 Higo] 2 “] 37_, Wl vl A =
HES] B BB nstel oot BHEES Wk RESF vtolxy WS Mgt
o] & solvent rholl A} el vt FEAPREES; %’(iﬂ?&‘mﬂ gk}, *ﬂi*}:%ﬁcﬁ] QL;W L] el ff
A== colloidal silica 7} &5 0] gl 5B BGR-S 449 BB W2 WaTiel
Hrh
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