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CALCULATION OF THE DATA
1. Coefficient of determination

least squares method :-

[n¥(xy) - £xsy]?

where :

@’um ﬂﬂﬁ"%’wmm
AT BTRAA TIRDAN o o

temperature ( 33°C)

[&Ha . 1

R T

ink =t Dink—
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calculated the specific rate constant (k) at

room temperature by substituted the T value with 306 in the

above equation

1 (%, = %)2
k £ sk = k + sy/x 1+—-+—?———3
| n x“ - (£x)
n

7z,

- sxtriapolated pecific rate constant
X ] ”‘\1“‘1. ‘u..,__'_

Vs
]

AULINENINEINg
ARIAINTAUNNINGIAY
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Table 1 Phase Solubility Data for Chloramphenicol:P—CH) in

Water at Room Temperature.

Molarity of P—CD Molarity of Chloramphenicol
¢ x 102M) ( x 1024)

2 E

0.00 1.68

.83
.91
3.93
.93
.93

£92

quﬁﬁWHw§WH1ﬁ%
gradnsaium Ingiae

9.69 2.67
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Table 2 The Values of 1n A/Ao of Chloramphenicol, Comparing
the Freezed Method (F) with Non-Freezed Method (NF).

in A/A;
Day
NF

4.5536

4.4520

4.3594

4.2346

4.3376

L —— g & e
s 3.8520 <% St

i, @Mﬂlﬂﬂﬂﬁﬂﬂf’lﬂ Socieis susasiiog
"1maﬂ?"mﬂﬁleue?"ﬂﬁﬁﬂ““mmeu



65

Table 3 The Values of 1n A/A0 of the Complex, Comparing
the Freezed Method (F) with the Non-Freezed Method (NF).

: a
In A/A,
Day
F NF
0.000 . 4.5566
::::::::
1.010 . 4.5255
2.056 " s 63 4850, 4.4889
NG
2.960 il AN 46494
T ,
4.060 — ¢ 4.4184
: ’ i
VEL TR
5.05 4.3720
6.064 ]@ 4.3366

e S AN DINEAN Tt et
am sl e

average from three values



Table 4 Data of Chloramphenicol Content Remained at 70°,80°,50°,

40°C and at Room 1 “.#i/(%%).
, L

i o o a
Room Temp(30 -35 )

J—
70 ¢° ° a - & : d pra
60 C 0C : 40 C
EYN T }

day | %A/, |InA/ day | %74 | MINE eaz | day | ¥AMa, |10 M,

Ao Ao Ao N By

L :
0.000 | 92.35 |.4.5256 | 0.000 | 89.9¢ |.#4995f 0.000° | 26,18 {4.5663 0.000 | 101.6 |4.6210 | 0.000 | 99.90 | 4.6042
1.000 | €6.49 | 4.4600 | 1.000 | 87.72 7ol ahobo [To5a70 |A.¢ ” 0 | 101.15{4.6166 | 7.000 | 98.96 | 4.5947
- ' y . ! ) .
2.005 | 80.88 | 4.3930 | 2,005 | £5.50 | 4.4C5 65 |52, 247, | 3,007 | 99.98/4.6050 |14.028 | 95.87 | 4.5630
3.007 | 74.25 | 4.3074 | 3.007 | 82.86 | 4.4 2000k a9l 4548 .007 | 97.60[4.5809 |21,010 | 96.15 | 4.5659
y w1
4.054 | 68.99 | 4.2300 | 5.028 | 78.45 | 49625/ 10.00% f 64,98/¢.4420 [15.000 | 95.15(4.5555 |35.007 | 91.83 | 4.5199
At e e, .
5.028 | 63.08 | 4.1444 | 7.000 | 73.81 | 4.3015 | 12976 | 61 60 [21.000 | 93.12|4.5339 |50.000 | 91.02 | 4.5111
6.064 | 57.40 | 4.0500 | 10,007 | 66.98 | 4.2044 ,xiiégqa;&gy{ .3476_[28.010 | 89.35(4.4926. [64.054 | 84.G8 | 4.4389
i ‘ P [ ’
8.000 | 45.46 | 3.8168 | 12.000 sz.sﬁfji* 1352 121,000 | 72,9: ‘ 5{ 86.20(4.4567 |80.005 | 82.54 | 4.4133
- = . - . V,»4f - "
10,007 | 33.91 | 3.5237 | 15,139 | 55.60 ﬁo’m 24,09 628 81.52|4.4008 [96.000 | 77.58 | 4.3513
18.000 | 48.66 3.3943 30.005 | 63.21 |4.1465 [64.007 | 73.154.2025 [115.00 | 74.95 | 4.3162
=
%EI %%?‘ b 757000y |67.98|4.2192
q) 8. 4!84 4.004 95.51% t%9.82 4,0913
G . A o aJ
‘;a qa}f 13& A4 19198YN v\"n ’\592‘5 |
ITdbkooNVYI 1 0TI 1ol
XA/B, : The "catlo‘of chloramphenicol content remained at any time

(A) to the initial chloramphenicol content (Ao).

a : average from three values (n = 3).

99



Table 5 The Statis 5 »rz, k, F, sk) of Chloramphenicol
Which were=Cal: -om Data Presented in Table 4.
| ——
\\ - . I .
Statistic T?Jm ’ - L \ B N 50° L® 33°
Values Y B » S
+2 196,490 .9994 0.9930 0.9836
Al
F Ly S 798 | 10327.3 1127.01 420.51
A ‘
K (day-l) o e 2 -2 -3 -3
Cday ™) .37%10 | 5.28%10 2.60%10
K . | =5 =5
" m € 11.57x10 | 1.57x10 | 1.27X10
U ‘?J 4 3’
lﬂ radﬂlon of cnzm hen 1’1ﬂ§pseudo flrst order (8).
¢ o

Q Wﬁeﬂq mﬁﬂ ﬁ%qﬂlﬂiﬁ,’]lﬁﬂstatispm values.

L9



» »
o
Table 6 Data of Chloramphenicol:B-CD Complex at 702, 60°, 50°
tiE———— [
40°C and at Room ‘/’e (33°C).
° a. °oan ° B o _oa
70:°C = 60 C p.C 40 C Roomn Temp(30:-35 )
day | *Mn, | MM aay | /4, A ey | Mo, P MAL day | e MM
0.000 | 93.77 | 4.540¢ | 0.000 | 93.0 B.51 o 1100.49 | 4.6101-| - 0.000 [ 99.25 |4.5976
1.000 | 90.86 | 4.5093 | 1.000 | 91. 4, ; 8.1 5 o |100.25 | 4.6077 | .7.000 | 98.92 4.5943
el ] g -ty
2.005 | 87.56 | 4.4723 | 2.005 9.07 05 05 7 | 99.70 | 4.6022 | 14.026 | 96.83 |4.5730
3.007 | 84.19 |4.4331 | 3.007 | 88.74 85 :ﬁaodzk ﬂ (6673 4,9.007 | 99.20 | 4.5971 | 21.010 97.84 * |4.5833
. ‘ Shilaa i d
a.054 | o1.24 |4.3974 | 5.028 | 085.107) 4 4440, -%%Jﬁﬁﬁii?' 4.6537.| 15,000 | 96.65 |4.5936 | 35.007 | 96.90 [4.5737
5.028 | 76.40 |4.3618 | 7:000 | 83,12 |/4.4208 |12 el 4.5M4 |21.000 | 97.56 | 4.5805 ) 50.000 | 96.10 [4.5654
6.064 | 75.20 |4.3202 10.007 | 78.00 | 4.3669 {702 | 5 22.010 | 96.42 |4.5687 | 64.054 | 94.38 |4.5473
6.000 | 68.43 |4.2250 [12.000 | 75.80 | 4.32614 247000 | 5102 |35.060 | 95.60 |4.5602 | 80.005 |94.02 ]4.5435
3 = --“..-r',.g';,:c;.-;__._‘ 2 - i
10.007 | 62.59 |4.1366 [15.139 0.86 | 4.2621 |24.020 | 94.06 |4.5439 | 96.000 |91.97 [4.5215
o — 3
18,000 | G7.IB | 4.20 91.62 |4.5176 |115.00 |92.05 |4.5223
* i 757000 " | 89.92 |4.4989
- s N
28028 | 04.53 |4.4371 |95.015 | 87.23 |4.4685
L=y w f i
4 I 1@_8_% 4.4304
Iq!l .
A/Ao : The ratio of the compyex content remained at any time (A)
'Q:Wﬂ s &1 ‘gomedek| dont b3 19 a t) |
8. 3 averuge from three values (n 3.

89



Table 7. The Statistic Values

| ’L’é’) of Chloramphenicol:

P—CD complex Which rom Data Presented

?

in Table 6. 7
St\{: i e / E ‘_ \\V\ = .
y a istic i ° A - o o
) e 70 T 40 33
Vavlues ( OC )\ g ; , \
r? % Q\‘ 9957 0.9289
LA e
¥ 1449.82 ST 1859.95 78.36
. , -
1 3 “ ~ -5
k (day =9 wal 3
b.13% 195 ,a""' 7.105X10
: “ e T -5 -5
ak it 08xlo 4.15X10 | 1.23X10 3.37%10 | 8.03x10

- mmfamﬂmi’m "

RS i) ¥ éi Ng

69
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Table 8 Arrhenius lﬁlé ramphenlcol base.

Temp,

¢ —%x\03('K—.‘ )

/5/“\\\\ N ‘Chloramphenicol, ( day' )

ﬂ/ﬁﬁ;’\\\\\

Arrh, equatlon

Fen

70 2.9155‘ 1020, P9 o ( to -23426
60. 3.0030 to =371
50 3.0960 o -4.2985
40 | 3949 o -5.2750

'A Ha
(cal/ mol)

Extra, \!olue
at33 C

" -
k (day!

22370 x 10° lo  2.4231 x 10

0L



70

60

=3.2142

50

-4.0597

40

-5.6238

Arrh. equalion

—-6.5548

r
F 150 867
A Ha :
(co /o) ﬂﬂm 1l EJ (EAE
Exlra. Value -3 =1
o 33.7(: 7 33'C = AZGBOX\O ('K )u
k (da ‘
A A 1 ~ -I
k sk . 5,0021“0 lo 59018 x10"

Lz
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Table 10 The Extrapolated Shelf-1life Values and the Apparent

Shelf-1ife Values of Chloramphenicol and Chloramphenicol:

B-CD Complex at Room Temperature (33°C).

. Apparent.
Values (months?}

f\; ;’s)
8 \ 2.35-2.80
/ I \§\\ 18.04-11.2
1/ » \\\_\.{

hloramphenicg

=

complex

.lh.r.u

g

S mmm—

i | "
1) __ T
¥ i¥ |

ﬂuﬂ’J‘VlH'Vli‘WEl']ﬂ‘i
awmﬂnimum'swmaa
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Table 11 Antimicrobial Activity Test of Chloramphenicol ys
Chloramphenicol:p-CD
Zone diameter of sampleand
DHS Standard, (mm)®
(onc : B Chloram| Std | Complex Std
B4y 32.0 | 50.0 40, 5 ' 50.0 50.0 | 50.0- | 50.0 50.0
Plate , e :
0. ‘ i ‘
17,38 | 19,98 {.19.20 . 20.86 |19.92 19.76 | 20.24 |20.32"
1 17,64 | 20.24 | 18.92 420 ¥ .'_‘ 22,08, | 20,20 |20.08 | 20.54 | 20.26 |20.74
18.04 | 20.72 | 19750 21.081\ 20556, | \;§§ on.u 19.92 | 19.94 |20.84 |20.28
17.80 | 20.36 | 19.: 29" | 20088 199,95 | 22478 19.90. 20,48 | 18.98 |20.24 |20.08
2 18.20 | 20.08 | 19.10 4720 ,;f;;?,‘ 30 120.38 [19.50 | 20.24 |20.96 |20.58
17.50 | 20.06 | 19.22 .sdigﬁiéisé_rW' .64 120,92 [19.06 | 19,52 |19.46 |?20.58
—_— i . I
17.16 | 20.02 | 19.08 | 20.96-4"21.40 | 2.72 | 20.10 |19.98 | 20,02 | 19,58 |20.26
3 17.64 | 20.02 lﬁf&&‘**ﬁﬁ;ﬂi B 70 |20.06 | 20,00 |20.38 [20.38
17.68 | 20.70 25 | 20.90 .60 [20,06 |'20.22 [20.38 |20.82
Sum of g J il
readings | 15901 |182.34 | 172374110524 | 190.88 | 183.2 [203.12°184.06 |179.06 | 180.22 | 182.34 |184.04
_ Average of ° : :
o bedings | W57 | 20 19.9Q | 20.02 | 20.26 | 20.45
Correction " al ;
zone diame- + 0,15 +0.39 - 0,04
ter of 50ug{ L% :
m .
corrected QW’T ﬂ 80.29 20.22
value a
- .
a average from three values (n =

o >



~ Molarity of Chloramphenicol (x 10 "24)

Eiggzs_é"ﬁ:

74

in- (x 10 2M)

é“-f Chloramphenicol:

L

| T
iJ velodextrin in Water-at Room Temperature.
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F_lgu . B IR spec.;:rum of Chloramphenwol base.
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Figure 8 R spectrum of Chloram enlcol & yclodextrln Complex.
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DTA

..............

i lysis (DTA).

1f: Chloramphenicol

ﬂusimammm .
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X-ray Diffraction Patterns
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Dz Chloramphen1001 p Cyclodextrin Complex
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Condition : Column p Bondapak Cw, 39 x 300 mm, 0O p

Mobile Phase : MeQOH : H,0 = 60 : 40
Detector : UV - 254 nm,

% Internal standard :  Propyl paraben
™
c

A

N
wn
0

& |PP

®

(65

Il
Figure 12-:77—e~~—~——~~¥ ------------ Lhloramphenicol.

I“

rp
|

:i Chromatogram after d gradatlon

ﬂ‘lﬂﬁ]‘&%ﬁ”ﬁ“ﬁ“ﬂﬂ’lﬂi

PR = Propyl‘paraben

ammmmwnwmaﬂ

,->gradat10n.



83

Column: u bondapsk Cta, 38 x 300 mm, 10 u
Mobile Phase: MeOH:HZO = 60:40

Detector: UV 254 nm

parseben

N
Te]
A Te]
2]
(2]
5]
PP
. .
]
Figure 13¥-Chromatogram by HELT CE/C Chloramphenicol:

3L ; l

B_ il
= ﬂ ‘Iﬂ‘El’ ﬂﬂ’fﬂfl n Complex.

Pro
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Peak Ratio

‘,“MJFi‘icol(mg/ml)

AugIneninens
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. i
Figure 14
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Peak Ratio

r2:o0.09ss

Figure 15 ;Pt , fvanphenicolz

-Cyclodextrin/Complex.
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Chloramphenicol Content Remained (1ln A/A)
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Flgure 17 Degradation Rate Constant of Chloramphenicol:

ﬁ-Cyclodextrln at Various Temperature.
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Specific Rate Constant (ln k)

L2
? -

1/T (x 108 k1)

Figure 18 Arrhenius Plot of Chloramphenicol.
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1gure 189 Arrhenius Plot of Chloramphenlcol

P—Cyclodextrin Complex.
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Figure 20 Microbiological Assay.
Title: Chloramphenicol,Complex. Substrate: Antibiotic Medium I.

Q;ga‘.ﬂ”ism: Micrococcus leuteus(ATTC 9341)

Inoculation Intensity: (A : 5 Test) Initial EH:‘B.S—B.S.

Concentration (‘pg/ml)
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