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Study on the Effect of Iodine on the Acid Content Titration in Preparations
WANG Xinyu,DU Chaohui,ZHANG Jinfeng,JIANG Ye(School of Pharmacy, Hebei Medical University, Shijia-
zhuang 050017, China)

ABSTRACT OBIJECTIVE: To study on the effect of iodine (I,) on the acid content titration in the preparations, and establish a
method of eliminating I, for accurate determination of total acid content. METHODS: Taking an example of Onychomycosis paint, I,
was reduced by sodium sulfide (Na,S) before titration analysis and compared with the standard method of traditional titration. Ac-
cording to the two methods of consumption of different sodium hydrate (NaOH) volume, the effect of I, on the determination of to-
tal acid content in preparation was explored. RESULTS: Reduction method of Na.S can eliminate the effect of I, the color of indica-
tor changed acutely. The determined total acid and theoretical values were the same; the linear range of the concentration of total ac-
id in onychomycosis paint was 3.926-7.290 mol/ml (+=0.999 9) ; RSDs of precision, stability and reproducibility tests were no
more than 0.04% ; average recovery was 99.91%-100.10% (RSD=0.036% ,n=6). CONCLUSIONS:I. has effect on the determina-
tion of total acid content, the disproportion reaction of I. can generate hydriodic acid that can interfere acid-base titration’s results,
and the generated hydriodic acid can oxidize indicator to make the end point is not sensitive or even invariant color. Using Na,S can
eliminate the effect of iodine on the preparation of acid titration, which has improved precision and reproducibility with accurate
and reliable determination results.
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BP211D #4543 2 — HL F K (ff [¥ Sartorius 22 7] ) ;
GZX-DH30A B+ 46 (g B m sl A BRA A 5 iR 20
B HIE W R (AT KB SR ).

1.2 RF

A2 F IR AT (U], BB T AL TSR S A RS
w,#5: 20130330, 40 i =99.95% ) ; — W FF AR (_FiFAIF AR 52
AT BR S w45 - 60976490) L KSR (16 45 SR 52l A7 B
23] S 12005807 ) KA R (F IR 4 5 AR S A FRA | L it
45:2007123) \L( A STLL ST 2545 R H] L 45 : 20020701) (it
AN (I ARG S 251k 224 BR N &L 3152 2316594) (R Tk (71
FEA = A b Bl T A BR S B L5 : 2010047 ) L LB (R
AL T A BRI 51 2005786) LA AL AN (NaOH) (K 5 &
AR A A |, #HES- - 2151855) ¥ 204l , K S EZEK
2 AEEER
2.1 BRBFIE
2.1 HUEERFY REEFRBUKIR 1 g, H % B IOKES % 6
ml, “HER S ml, BT [l— 50 mlBEp i, SRl i T s
A1 E R T SR B R S FREL0.54 g UL A B T 10 ml AR

FPEZIG 20164555 27 4555 1240



o ImE K AR, ERS B INAL 0.9 g, B RE A i I IR &), 1
RS W LS IET 2 SR ST K B R 20
ml, $if 27, BIA5.
2.1.2  PIPEXTHEVE T RS FRBUKIR 1 g, K 25 i Bk RS R
6 ml, " FIEETFA1 5 ml, B F[F— 50 mlBebheb , Hi 0 175 1 5
TRAT AR LSRR R FRE 0.54 ¢ LA BT 10 mIBEAR
oGS AR IR IR AN 2 5 L SERS 2 5
WORAGE , KA 20 ml, $it4), BIAS
2.2 NaOHEERHIH &Y
2.2.1 gl B NaOH &R, BT 100 ml IR A, KiE i+
PRPEEIWAER, AHEEIR, B TR IEER T, § 835
H, V&35 5 £ BUPS 35 1t NaOH 181 FlNA & 28 ml, B F 1 000
ml s T 5 E =R A KT 285, &
2.2.2 HRAE BUFE 105 CFIRA T4 S m i AR 2K —
FRA 23 g, KB FRaE , BT 150 ml AT T, Inrih o 18 2
F R 7K 50 ml, Pred o HL 5 0y RS A8 R 2 05 L
“2.2.17 0T el (¥ NaOH i 5 VA T 5 L T 8 ZE 9 2T
6,30 53 T 19 NaOH % 22 AR, AR H8 48 — Y iR &L
PR 2 9 KB A9 NaOH {7 5 AR B, 1155 NaOH 1§ 12 T vk
B o VAT 3 YK, 15 NaOH T 52 W 14 7 34 B /K Mk Ji Ny
0.498 8 mol/ml.
2.3 BEFIFRMAH(NaS) B 5l &

KB PRI Na,S 2.5 g, BT 100 mlHEFEHE T, I A il v
IR K 50 ml, YRR A, BI15 5% 1Y Na.S .
2.4 BYEKIETRFIEIHI&E

TS FRIUGEK 1 g, B 1 150 mIETEIG 0 s i 176
FEZ 100 ml, #8257, HI15 19% BrBkAg 7= 751
25 EEEEFENEFELFINARSE

TR0 S R S e (O N B AR IS LA 1 551 R
) R HLRE M P I AE o AR 2. LI 4 i H
WEVR T 2 ml, BT 250 mlAETENE A, oK 20 mi, #25, BRI
VRV . RN BEEE 78R 3 1 , T NaOH % 22 1 <€ Rr A TR
BV, IE AR NaOH 7% E TR

DR ke A3 U TR ARG L S AN 7 S R G N
LG R LI E AR AT E T I
TN T T A2 2 a5 I i) RRIR R AR T 2~ 3 77, X A 2
LA A Z BRI R . B, X 2 a5 1 S B R
SAAE AR KA PRI , 3 5 1k B T T 8 AN UERR A5 SRR 25 K
V2R RN, BRI 1 45 IR E g e ke
B SRR R s B RN B, FTRE S i T i AR
Z LR, B, AR TR, T RE 2 B2 A 2N
JAWR s HoK e E AR P TR pH BT, S pH R
91}, L& 5 NaOH J i & AF I Ak 5 07 2B Bk R (HIO) (1.+
NaOH=Nal+HIO) , X 5 238 JIn i 12 A 5 4G 1, 5 25000 R 45
AR5 5 A, Ak A B4 HIO 7T B2 S AL B Bk, e IR L4+
ZEk, fELTCE R YERR R RIVE R S B S R e A AN
LR
2.6 LIWEEESENEZIHIRE

SRR UE T2 705 %o Ak P e 0 A S T, i M B VR R Ak T
BORFN2.1.27 00 Ry kA N S L B B T, # 2.5
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rHCE (L 2) o S5, BT REA T 7 T 8 K o i e (0%
ML, AR AL B S, R VA A e K, LS RS
FAH G, e Bl 5 BT ELSE{E (1009% ) . pr b n] RLKE , LX)
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®1 BEEKE(n=06)
Tab 1 Results of recovery of total acid(n="6)

i Hk S HOEE i, Tk RSD,
J# ,mol/ml mol/ml % X,% %
0.005 608 0.005 782 103.10
0.005 608 0.005 849 104.29
0.005 608 0.005720 101.99

103.18 087
0.005 608 0.005 838 104.10
0.005 608 0.005 726 102,10
0.005 608 0.005 804 103.49

JEE L X DU S5 R s, 3 ORI 2 RN HER T2
DRI, 596 X o 7R AL PP LR 1) 5 Y 1A T A0t , RV 7 ISR
FA500 4 L, SR 5 P NaOH i 78 TR 1R A2
R2 HFENaOHHERBERR BB MU LB (n=06)
Tab 2 Comparison of volume and recovery used from the of
NaOH titrantion between the 2 preparations(n:6)

S B e
JHFENOHIHEWIAR, ml  FUCR, % RSD,% IFENaOHMERIER, ml FK, % RSD,%
B17 103.02 n4 99.97
%44 10422 047 9.97
294 mw 249 o
339 10400 n4 99.97
294 102,00 246 99.92
By 10329 2049 100.10

2.7 LM BEREENERMEERRTTE

W R Dt 1 9 3R AT B A R B (NS5 ) | it Ak 5
(CusS) \Na.S. ZE#H Xfix 3 MR AT 7 X b, 25 R B,
Na.S.0; . Cu.S BIXHAIG 45 RAT T, Toik A B R 925581 1
{8 I Na.S, AT RIS HER I AR . DR, A0 Fe 2438 5 NauS A
B LA
2.8 Mt %
2.8.1 Bl IEARE 2.1 IR A Y FBELR R 2 mi, B
F 250 ml 4R, K 20 ml, 3857, 15 0 15 09 5 0 i
Na.S J R S ade B R , 1 22 PR O350 o I 9 VT 0 Fh 21 €8
5 2 (0 30 o0 P TIKH /% 790 3 9 L FH NaOHL 1 5 ik %8 3 21
0, 30 5% NaOH i 2 WOHAE A AR, B A 6 vk kit )y 12
DA SRR [T WA A8 L3R 3 WOk Jy VR TEAR BE i 5E Jr vk ) it
e AT A G 1 A DUV R GG DR NS, B4 5 Hh Y 1
R, AT AE o I A A S R R € A
el e, GBS 5 TR . AR NaOH Jif & W i THAE 14
R, RPN W b SRR & i OF 5 BB A T A, ik
HPIEIT100%

R3 HHTENEHNESEREKE(n=06)
Tab 3 Results of recovery test of total acid by improved
method (n=6)

PR A HYEEE  mol/ml WA HWRE , mol/ml FlfeE, % TR, % RSD, %
0.005 608 0.005 606 99.97

0.005 608 0.005 608 100.00

0.005 608 0.005 604 99.92 997 00
0.005 608 0.005 606 99.97

0.005 608 0.005 606 99.97

0.005 608 0.005 609 100.01

2.8.2 LMIRAZHE MiMEHRTUKHER 0.35.0.40,0.50
0.60.0.65 g, A& Ik AELHZ 2.1.2.4.3.0.3.6 3.9 ml, 73 % & T
10 ml Y, MUK AR I 2 25 IR S, 43 4 “2.8.17 TR 26
BRERAE 10 5% T FE NaOH T 2 WA R R o ARV R JBE 7R ik B
(x, mol/ml) A A AL AR 1 HE B9 NaOH i & AR () WAL b
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BEATZR R [, 45 [B105 J5 FE y=4 016x —2.299 7(r=0.999 9) ,
S LR TP I 70 18 SR ARG B IR v i £ MY TRy 3.926~
7.290 mol/ml,
2.8.3 KRR RSS2, 11730 A5 1 R VR ) 1
LA 2.8.1 TR LB, EAE 6 1R, i SRIMAEN) NaOH
T AR, LUSFEM) NaOH i E MR BT SRG B 1 . 4528,
BR T R RSD=0.03% (n=6) , & WL FR % B A7, TE,
#4.
F4 BRBRAEENENHBERRER(n=06)

Tab 4 Results of precision test of total acid(n="6)

WpHHE  HENOHE  WEERS IEIL[%? FHEle RSD,

i, mol/ml EE, ml i, mol/ml & % %
0.005 608 2243 0.005 607 99.98
0.005 608 2249 0.005 609 100.00
0.005 608 2249 0.005 609 100.00
99.98 0.03
0.005 608 2249 0.005 609 100.00
0.005 608 247 0.005 604 99.92
0.005 608 2248 0.005 607 99.98

2.8.4 FAsEMERIG RS R 11T T 4 0 FUEEA )
B, TEE(25 C) RS 0.3.6.12.24 h INFi¢“2.8.1 73 |
S TINGE , 10 S RE Y NaOH i B MUA IR 4L RSD., 4%
B RSB RSD=0.03% (n=5) , 2 B FJREIA 70 740 00 975
(25 °C) T 24 hNFEEHE BT
2.85 WEMIRE RSB, L1 45 A FRER ) E
i, 60y, 4l 2.8 17T R AP BRIE I L i SIS FER) NaOH
THERIABIFITE RSD, 4525, SR & 1t i RSD=0.04% (n=
6), FWA L EE MR AT
2.8.6  [HIMCRIEEE 43 R SR EUK A R 0.40.,0.50.,0.60 g,
&35, o3 A 25 R BOK T2 2.4 .3.0.3.6 ml, 4% 307y, #%2.1.17
TG T il A4 VA T B SR 5 e Ry I AR AR A T A
80% 100% 120% MW, 25 34, P44 “2.8.1" L T A5 B kA7
DSE ST, 25 R 3K 5,
x5 BEEKRRELER(n=9)
Tab 5 Results of recovery test of total acid(n=9)

A mol/ml T mol/ml Flfe, % THEEE % RSD,%
0.004 486 0.004 484 99.96
0.004 482 99.91
0.004 484 99.96
0.005 608 0.005 607 99.98
0.005 604 99.93 99.97 0.04
0.005 609 100.00
0.006 729 0.006 726 99.96
0.006 729 100.00
0.006 734 100.10
3 Wit
3.1 LXSMHEF RS EHEE RN
LRI 2 S

NaOH+CH,COOH = CH,COONa+H.O (pK,=4.757)

I EAE TR AT A, e SR pHA~9.1, &
ANLTE pH > 90 I8 45 Je A= AL I B < T+H.0 =HI+HIO (pH>9,
pKHI=0.77, pK.HIO=10.64) , R 3 H 8 34 77 () &b 5 523 )
0,2 ml B HBEAR LS 4 3.54% 107" mol, &R E
2% 5 9 CHI - KaHI> 10 .CHIO - KaHIO<<10 %, [Kl .5 1k Jz
7 A= A HIO A1 #E NaOH, il fb &0 (HI) 25 T NaOH AY 1
FE , Bl 2 A LR Al (NaD) |, BT 7 #E 1) NaOH 9 5t 19 5 N A
3.54x10 " mol, 7 5% i 0.5 mol/L NaOH ¥ ¥ £ 4 0.71 ml,
“2.6 "I IR0 B 415 FH A% Gt T vk ke R o i 100 Y R
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R BRI T 1 I , Bl e I, I WL %) RO 0% 79 L
AN T BULLR) S X BRI 90T 34 22 95 66 0.71 mil () NaOH, i 5 #i:
FLECHTT . UL AR, LR AR A R S R AR T AR R
N B T SR A S B E

AL, T LAAETE , 76 T 28 0 B A= Bl A HIO HoA 4
FIEALTE , ATREIREE RN S5 H , DLSOTE I8 i 5 A ST 4 R
U, AT HI0 35 S 28 5 R, 1 it SR T A el 25 . BRI, AT
VIUE S A5 07 1A R By, T Gl T 9 S K a5 T g%, T
BRI
32 ERLFEMIERE

R R T BT 790 R 5 I E AT, SR A
ik BNy B iR S A . W PR B T E RS R U
FLIA 75 HE BT A 75 7 5 T Ak 2 9 S 48 0 P 8 J5 ) 3 I I
SRz

(DY PRy 300 P AT e A9 A B L 7 BILIEE 570 7 BE
AEME AL SO AR A & Wb e o DU AR —
FhAER T, 5K BANTR S  LAE PR S Vi T 2 1,
TR H R R Y 85 4%, IR I U SR Ak B T UAR A s 1 K
J R AR S 3t 5 HL A B R A KA R KIS RNV T
SAAT , T i IO S AR IV E AR U 7] o (R 2R U B
B, DU S AR M2 1 S 0 58 AT 2R, R I G ARl 23 P 7 ol 7
FE T AL R O AR o R TR A A, HL AL
70 R S R NS 2 # e, B TN R 22 5 ek, U SRk
FPE, BRI R R s

() b2k . LEA SN, AT DL i s e AE ik J5r
NG I SRS T, DAY s T %2 UL 350 v B i 3 B 2 1Y)
FHe. FEAMITH , 8 0938 S5y H A B A 245 ) - DREIR S5
T A AN M 28 o5 0 T 640 400 5 5 QO 7= A i e 40 S R ot 551
BYPR . SR8 I L 19 i) 57 44 Na.S.0, . Cu.S F1 Na.S, Na.S.0;
55 L0 R0 T AR RRYE A5 1F R UEA T, H NayS.0, 1 7 i il 1o A2
RO IR E MDA T — % 5 Nay,COs, 23 AL 57 = Y
PR 1 AR 22 5 CunS 5 T S AR A Cul {5 72 VB3GR, Tk R 4
UK T PR 5 T NaoS 1T 5 L & AR SRR 8 5 R I (NauS + 1=
2Nal+S) , H =482 (S S ik €8 ) AN 52 0 i 1 2 0 IR o
M FER R b B8 NaoS iR S50 H i 1o
3.3 NaS AZEMIRER

SRR JE ) NauS 5 7 S B , A0 SR a8 st 25 i AE 5
P BRI A3, PR VS e e L R A T A A
PR R B, LIE Bk ¥ i, Hk B R 2.5% 107" mol/ml™,
DU BE AR /NS S 0 BRI 5 P AR S . IR, 7R3 < 43 W i
Na,S 3K R I VA T R 214 0% IR BT (0, BEARIE NaoS 7]
ALY BR LA SR b
4 L5iE

T LAE G IR BT & A= 15 4k S AE i HI ATHIO , HI RE
2 IS FRHRIR , HIO W ELA 205 A Ak P, TR e 7R 3R 1
250 B L A BBt S5 i e 250052 . R, L&t
751 R T 8 SR A R T 5 A kA
R RN R LAY 3 ORI AE iR s K E A,

ARG LA 5 A 5] 9 A ) NawS a0 J52 i 751 Hp
) T, A T LR AR 2 S A 9 T80, IR 5 T ek s i vk
SEON YRR T L %7 T g I A ) ) P R
5%,
5% 3Hk
[1] Hae NRILFE DA E . F B E kS AR5 M].2
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W E B ARG EFAERBNGREAFMA, 7k RAEEEE(TLC) F b6l A P Ao sf Mt e b s, nlE
) ) K B R Ao BRI MR B 09 R B 44k, R AR &0k ] 7 ) A B A BR 69 48 . €954 4 Thermo-TG-WAXMS £.48 % 4,
KRR K B A S K B T 5B 4 5208 A 250 °C, 3t 2R E 4 200 C,RA A HLRA, 7k A 1.0 ml/min,
SR AL L, HEE TS L ul, BR A 0B WFWTLC BB EFW, 2 & EF, EMFERLEEIKR=06%, BIEERRY =
3.0% . BB R KR A 15.21~243.36 pg/ml(r=0.999 8) ;45 % & A7 bk F H X I RSD<2% ; A w ik &
#97.70%~99.63% (RSD=0.78% ,n=06) ., %t 2K AFR HARETIN T R A3 RN G R F45%)

XER BAEBRENREAE RS EEEGE R AMEE®

Study on the Quality Standard of Shexiang Qutong Liniment
ZHANG Nan, LEI Chengkang(Xi’an Institute for Food and Drug Control, Xi’an 710054, China)

ABSTARCT OBIJECTIVE: To improve the quality standard of Shexiang qutong liniment. METHODS: TLC was used for qualita-
tive identification of Resina draconis and Rehmannia. The determination of total solids and ether-soluble extracts in the preparation
was detected. GC was used for the content determination of muscone: the column was Thermo-TG-WAXMS capillary column by
programmed temperature, the detector was FID detector, the detector temperature was 250 °C, inlet temperature was 200 °C, carri-
er gas was high purity nitrogen at a flow rate of 1.0 ml/min, split ratio was 5:1, and the injection volume was 1 pl. RESULTS:
The TLC pots of R.draconis and Rehmannia were clear with good separation. The total solids in preparations were not less than
0.6% , and extracts were not less than 3.0%. The linear range of muscone concentration was 15.21-243.36 pg/ml(»=0.999 8); RS-
Ds of precision, stability and reproducibility tests were lower than 2% ; recovery was 97.70%-99.63% (RSD=0.78% ,n=6). CON-
CLUSIONS: The established method can be used for the quality control of Shexiang qutong liniment.

KEYWORDS Shexiang qutong liniment; Quality standard; Improvement; TLC; GC
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