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1 XIWHEHS
1.1 iKFIANEE

TSt A = AL B (CTAB, #5336, w=0.99), T ZHe SL 68 R B4 (SDS, #f 43
%, w=0.99), Triton X-100 (Aldrich), IEJXHE (AR), HHH G #Eh (WAL 255 HA FRA ¥,
1, 000, 000Units), WK ZEIE/K, IRALET (AR). 740 B E 37 AR 21 7073 Y66 B 3 (32 [ Nicolet
3], RE-540 BUHESG A6 BT (H AR HEA A,
1.2 ZWHE
1.2.1 #HamEenE

TEARR E i Y n-CsHnOH/CTAB 1K & Hif oK, s 784S [F] & & 6 i H.O/CTAB & &
HIE N n-CsHnOH, 40 WLELA 2 1 3 ik A2 4k, AT %E CTAB/ n-CsHiOH/H.O 14 £ A1 E H Y
AR X (25 0. 1C).
1.2.2  KEHEWENE

LIAMR OGS E (B 1) 2% B, Pen-K A AR 58 A I I . H—7F 1770cm =" BT (ve-o),
KA Z G M 2% . LT AE 2020em ! (we-w) BEIEE, 7K A FIFJS 20 AR AR K L 3K A
WS T FR 2 He R (Auzeo/ Asono) AT RE T /RN Pen-K BIMIXTHR E . (S AE W JT- U SR 5F Pen-K
(AT EE A Ry, BFIE] ¢ 75 2 R AW EE A R, W R/ Ry AT LA IR A EA] £ B Pen-K AYAH XS
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W 72 JK ik i 2R I, Pen-K 1Y & FEE [ E
w=0.20. #7 Pen-K ¥ B AAK, 21 S )i e
BN, DR R AR . KRV TR 25 +
0.1C.

1.2.3 Wk aE

FHEE T, M E L CTAB KR P RERS %
Ot . VESOEIRE, TR LK 338nm.
PUYE 76 55 — & S5 % (373nm) F1ER — & Ot 04
(384nm) [} 3 i 9 658 E 2 HABL (1 / 1) R
BE T A BB B A PR B R /N DY S I B R
25+0.10C, B EE R 3.5 x 10 °mol + L~

2 #REiIte
2.1  Pen-K X CTAB/ n-CsH;OH/H.0 &
RHBAIER

Kl 2 J& CTAB/n-CH, OH/H,O A
CTAB/ n-CsHiOH/Pen-K (aq) & % 4 3 43 #
L1 £/R8 O/W SFLI X IR, L2 %R W/0
AL X3 . R, R R O Pen-K
J&i, CTAB Fll n-CsH, OH 7E 7K H ) 7% fift i [ i
WK, I HKAE T PG H 00 95 ik 52 o s A 1
s n-CsHWOH 7E O/W LV 14 386 375 1 A
IKAE W /O THFLI 1% 3 V7 i () s s B 34
Jn, NS O/W Al W/0O XA % | XL
gL Pen-K X CTAB/ n-CsHiOH/H.0 A&
ZHEBGER . B, Pen-K 11477 [W] B ¥ in
T O/W FlW /O T LI i 1 R o B A AR
PO, B IE MR R T IL RO
¥ RS PR 2R T 2 7900 A0 2 5 AT o 3 A BRI
PRI Z 0] 19 e 77, B4 IR AR OE PR
AT LUK, £ CTAB/ n-CsHiOH/H,O £ &
H1, Pen-K AT BEENLT O/W Fl W/ O TEFLIR IR
A B TRER e Lol 8- 9 Ei I i S o ot
BHXFEARERI SN O/W 1 W /O T FLIR
T B R T RS
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1 The FT-TR spectrum of Penicillin-G
potassium before and after the hydro-
lysis processes in water
A: product after hydrolysis

B: Penicillin-G potassium salt (before hydrolysis)
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Partial phase diagram of CTAB/
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x1 BEABNRETH L/LE
Table 1 I,/ I values of pyrene in the different media(25C )

Composition w(% )

systems L/ I

CTAB H.O n-CsHnOH Pen-K
5.6 94. 4 micelle 1.113
5.4 90. 3 4.3 o/W 0. 969
5.1 85.9 4.1 4.9 Oo/W 0.933
25 21.8 53.2 W/0 0. 942
23.9 20.8 50. 8 4.5 W/0 0.919

o OB 1. 113, 7E CTAB/ n-CsHiOH/H.0 R R O/W fFLI H, it M 0. 969, & W
n-CsHi OH f7 76T CTAB JI&AMIH 23 4 P 5 TR 43, FRAIR T B8 A O 58 (A 1 . Pen-K 1Y
FEAE, W AT gk — 25 B AR EE T AR OA S A M &2 0. 933, R IAYE Bh R 011G 1R n-CsH.OH f77E T
CTAB HZH MR JZ AR AL A1 BT A AT R, Pen-K U778 T R SRR JZ2 PO N, DA (56 4526 Fir Ak
TR B Mk — 2 B . [FIRE, 78 W/ O FLTRIAR R, Pen-K 1IN AZR 1525 T A T A 355
B BRAS . R BATE W/O IR FRH, 76 n-CHy OH A7 T S Je OB 248 14 56 P B30 Ay i 44
T, Pen-K WIAFEAE T R AR MRS 2 ) S

Pen-K 55 TK, HE R EEZ) R 83g/

x2 BEEGCHERRPEREEUFNARBE 100g 7K , fH 75 T S B LT AR5 . Pen-K
Table 2 Solubility of each surfactant in Pen-K B9 43 - 25 b s AT TLAS SR G R 1 A ’ o
ueons a2 € wl) WS | 1 RV - 10 R AT DI A

System CTAB SDS Triton X-100 ﬂu ’f/E ﬂf] 5—5 )FZ ﬁt ff[J 5 f’ﬁj& EE % % }i
Water 164 20 710 IB . CTAB I35 /K 5 1 2 b b i AUR A
PebenKlag) 199 253 oA e Frhuly, AT LS Pen-K A R A T 3 i1
10% Pen-K (aq) 21.2 25.2 37.7 T CTAB E"J%ﬂ(l‘i%ﬂ{%ﬁ@rﬁ ' lﬂﬁ}iﬂfﬁm

15%Pen-K(aq)  23.6 23.5 374 LM Pen-K %I CTAB. SDS. Triton X-100

20%PenKlaq) 267 57 T2 (945 0 2 1) SEE LA BHIE 552 (% 2).
H 2 2 AT Bl#F Pen-K W FE O3S K, CTAB BYIA i FE 34 N, Triton X-100 A i FE JL-F-
B, SDS FH R BEFEAIR . SDS 43 H B SR K L IS0 - WYL 25 R, 5 Pen-K HATHE SR AE
HH, T Pen-K MIAFTEREAK T SDS B AIE . Triton X-100 Y5 Pen-K 2 [f] JL-F- 3% 45 HL faf 7 1,
It Lk Pen-K M #77EXT Triton X-100 [WE WA BEZW . BI%, HT CTAB E/KIAY
Pen-K A ELAE R, 4 Pen-K i A B B ol (A J2 w5 45 3 TV 2 590 23 22 ) 110 25 [T 36 K
O /W TCL VBRI X AW P 15 s 40 ) 308 15 s 39 O, DT B A5 AE I BEAE O /W L VBB v ) 38 7%
TR . 7E W /0 TFLIE X I8, Pen-K FEUFL IR A9 E A7, B4 T W /O SELI v i B
BE, NG IN T /KAE W /0 SFL i . I, BEE Pen-K W93, O/ W X3k (L1)
W /O X3 (L2) IR B3 K T 22 G IX Sl AH % (8 2).
2.2 Pen-K KK
Kl 3 £/RT Pen-K 7E A [H 4 i By K i@ b £k . i I A UL, Pen-K 7E Triton X-100/
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n-CsH, OH/H:O L & SDS/ n-CsHiOH/H.0 & 7 O/W L il H i) 7K A it 35 5 e K v —
#H, MAE CTAB/ n-CsHiuOH/H.0 1K 5 O/ W LI A K fiff i 3 41K

Pen-K & B- WIEEREZEAL G W) . Pen-K 7K 5 HLMEE I M e Xt - I BERE A A 4T
MR MK VR A 56 | FEmbE st A5 R, RO Rl

COOH COOH

|

0
N CH; HOOC /(‘\c CH ;

<CH1 HN <CH} (1)

Lol o L
@—cmcow—c— —3 »@ CH,CONH —¢ & §

COOH

(0]

\%_ <ar, NH P :
OCH:éONH C*(II—L o ——®_6H27C/<0 \lC— HKC<8:3

C
N/ \c{S\C< g: 3 (2 )

ot —di—coon

Pen-K 47+ b b BB F A IRARZS 5 5 26 4200 s B i R BOR a2 . AEm A BT,
OH- 1E N 2 R BOZ Ik 1 M AR B R R e -9 (3 1), TERRYEA B, KR RE T
a Ab¥RIE BRI ERZRE T/, IO (2) AT . Pen-K 223X (2) HEA T /K fff () 52 o 3 2 5 471
MHEFEA XK. DR () a dbFREE T 0 SR EAZ R, e fof 25 B bRy, O sl bl . 2) B
R FWRE T RN () A RA . U AR AT, K 52 0 275 20 B0 ) 38 25 DA T
S B AE A K AR BN IR . ARSCR Y pH AR fRE/IN (pH 2 5.5 A7), T U BE I AR AL X 56
TR ROV R AT L2 . R, AT LAIACR Pen-K K A S A R 5 RN R (2) AR — 4
FANEEP S

KK ZR T, Pen-K 43 a A A B A R G5, 5 5K0FIR A FHEA
HE . fE CTAB (KRR, FHE FRENG MR CTAB HA WG| il i aE )1, 85 5 a AL B
SN, T A a AbFREE T 4000 R Aar 25 32 DA B ST 1 19 8 1 A, BT 8U07E CTAB A R
H Pen-K 7K ff IV ) A . 7E Triton X-100 Fil SDS B O/W flFL 1A & H, Triton X-100
)55 K ZE B CH. — O — CH, FL A7 5 1 HL ff %5 3, SDS MR K ZEA1S0:- itk . &S
Pen-K Z [0 3847 HLfar 51 77, 1T Pen-K ASRERY 2 3 MU BE¥%5 T Triton X-100 Fl SDS ML K
. I, Pen-K 7E SDS F1 Triton X-100 O/ W LFL IR H (R 7K fift i 455 HAE K AL (T 3).
2.3 MEAREAHFNEER G HHKFERNZN
2.3.1 K&E

Kl 4 8 T # CTAB/ n-CsH,OH/H,0 1K & O/W W FL ', 78 [8 % CTAB/ n-CsHi, OH
i AT, Pen-K 7K fiff s v i 4k Bifi 7K % 5 1922 {6 . #E CTAB/ n-CsHiOH/H:0 A& O/W
AL, Pen-K #5407 F 7K, HK A SO s R AR . 55 —3B 0 Pen-K 3GV 18I BEAH (1 Py ],
P T 80 T TR A0 5 %) 25 a4 FH, BELBR T Pen-K 57K B #Efk . i LA, 7E1E 2 & L CTAB/

H+
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Fig.3  The hydrolytic curves of Pen-K in t/day
different media (weight ratio of B4 BEZEGHEE O/WREERHIKE
Surfactant: n-CsH;;OH: H,0 = 0. 08: &
0.02:0.9) Fig.4 The hydrolytic curves of Pen-K in
0)water, 1)O/W microemulsion of Triton the O/W microemulsion
X-100/ n-CsH11OH /H-O system, 2)0/W The weight ratio 3: 7 of CTAB / n-CsHi1OH/H.O
microemulsion of SDS/ n-CsHi1OH /H:O system Water content( wizo):
3)0O/W microemulsion of CTAB/ n-CsHi;;OH/ 4)0.95; 5)0.90; 6)0.80; 7)0.734

H:0 system

n-CsHuOH T, B /K & &30, % F /K32 A b Pen-K A 52 39 01, 50 A7 T fol L V0 I8 T8 FE A 14
Pen-K W EIE/D, FET Pen-K W2 MK A S o 2R B8

TE W /O TFLIR DX, 7K 55 X Pen-K 7K S0 3 25 (14 5 I FLAE 5 478 O/ W IlFLil b —
. WA, MK EIG IR, WO CELRIRE M AT R e AT WO LRI % N
Pen-K 38, DRI 3 00 7K i S5z 1 3 32 4 K
2.3.2 CTAB %K

£ O/W Fl W /O T FLI X I, CTAB ¥ BEXT Pen-K 7K fiff 18 25 (1) 52 i th 2 — 207 . fH
n-CsHyOH/H.0 F it LT, Pen-K WY 7K fif S 0 #E P CTAB ¥ B2 A3 i B ik . 4R, BEE
CTAB M EEI3E I, W /0 F1 O/ W LI IR M H 34 2, 387 T IR0 IEAH Y Pen-K A 2t 34
%, FWK AL RS . S — 7, B CTAB V& B3N, fole 2L Y00 70 1% 8 T P oy 45 3 3
K, CTAB 5 Pen-K MIAH EAE R 38, DA REAR T 5 8 480 1 Ha for 2 2, BB AR 17 SR A lF 1y
BE 1, (15 Pen-K /K A S0 18 5 (ALK
2.3.3  n-CH.OH 4 &

PS5 AT Pen-K 7K Aff S5 I 328 46 19 52 1) mT g R 79 77 1 A DR 22 B4 1 sl L VRO T
(AR FEURI AR T ol L BT 2 18 ) PR r 4 B . 0 8 (A58 0 T LV R S AH Y Pen-K 1Y
FEBIN, IR HOK R . 5 E WAL T Pen-K 5 CTAB BIAH H AR, (145 S5O s R340 . 7
O/W TMFLIEARZ T, B n-CsHnOH & 5 SN, 7K fif B i R B AR (1] 5), R n-CsHLOH
AT O/ W LB R AR AR . A W0 ELIRIR R, Pen-K 17K
fife S R BE n-CsHy OH 3 5 A 3G I3 in (&1 6), 1 B B3 it 19 22 A6 W/ O Tl e i i I
ST L far 5 B RS R AR . UORTE WO TRELIRR R, BEAEAE SR B 2 T PR R AR
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Fig.5 The hydrolytic curves of Pen-K in the Fig. 6  The hydrolytic curve of Pen-K in the
0/W microemulsion W /0 microemulsion
The weight ratio 6. 4: 93. 6 of CTAB/H-0O The weight ratio of CTAB/H.0 1: 1
n-CsHi1OH content (w) n-CsHi1OH content ( w)
8)0.047; 9)0.103; 10)0. 155 11)0.41; 12)0.49; 13)0.59 14)0. 70

RIS 22 ) RA R O TE SR A AL, B B AL X W/ O TFLIBR B AR R A S 255

3 & it

HR % GHES CTAB Wk 3k A Z [ B A B /E (15 5 % K G # #h X CTAB/
n-CsHOH/H:0 R Z 4 B 1EH . B8 % G ##f£4E T CTAB/ n-C;HiOH/H.0 A& O/W
W /O L IBOB B PN 2 TS 1 7R B K SE A BT, n-CsHLOH A77E VR0 HRAH PN 2 1 06 1
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Inhibition of Microemulsion of CTAB/ n-CsH:1OH/H.O System on the
Hydrolysis of Penicillin-G Potassium *

Qian Junhong Zhang Xiaohong Guo Rong
( Chemical Department, Yangzhou University, Science College, Yangzhou — 225002)

Abstract  Penicillin-G potassium salt (Pen-K) shows hydrotropic action to the system of CTAB/
n-CsHi OH/H:0, due to the interaction between the polar groups of Pen-K and CTAB. Pen-K can be
solubilized in the pro-oil side of the interphase of O/W and W /O microemulsion droplets, the water
penetrating into the interphase of the droplets is prevented from contacting with Pen-K by
n-CsH11OH which is solubilized in the polar group side, so that the stability of Pen-K was enhanced
compared with that in water. However, Pen-K can not show hydrotropic action in SDS and Triton
X-100 systems, and the hydrolytic rate of the Pen-K in the system of SDS and Triton X-100 is the

same as that in water because of the effect of surfactant charge.

Keywords: Microemulsion,  Penicillin-G,  Hydrolytic, Hydrotropic
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