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Determination of the Related Substances of Potassium Guaiacolsulfonate by HPL.C

XU Youcheng, ZHAO Zhuang', LI Danfeng(Guangxi Zhuang Autonomous Region Institute for Food and Drug Control,
Nanning 530021, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of the related substances of potassium
guaiacolsulfonate. METHODS The analysis was performed on an InertSustain Ciscolumn(4.6 mmx250 mm, 5 um) with the
mobile phase consisted of acetonitrile-0.02 mol-L~! phosphate buffer(20 : 80). The flow rate was 1 mL-min~'. The column
temperature kept at 35 ‘C, and the detection wavelength was 279 nm. RESULTS The separation between the two isomers of
potassium guaiacolsulfonate could be effectively separated, and the separation between the main component and impurities was
good. The calibration curves of potassium guaiacolsulfonate and known impurities were linear in the self-concentration range

(>0.999); and the average recoveries of isomerlll, guaiacol and impurity [ were 101.35%, 100.78%, 99.45%, while RSDs
were 0.7%, 0.7%, 1.4%, respectively. CONCLUSION The method is rapid, accurate, sensitive and reliable for determination

of the related substances of potassium guaiacolsulfonate.

KEYWORDS: potassium guaiacolsulfonate; related substance; HPLC; isomer
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BT, [RIBEENT AR R I B A 19 B iR
PR T AR, R A B IR e
AR Z T, FEXER A 2 A4 ki 14 #ik
AR S A T 5
1 XE5RF

Waters Alliance €2695-2998 =R AH 2L 1HE{Y
(35 [E Waters), {4iifE A InertSustain C15(250 mmx
4.6 mm, 5 pm); XD205DU H, T K(0.1 mg, #f
FEEI AT o

CNE(F5E Merck, faikal); B 480, &
MR AL T Iee . BRIR A B o bral, 2
2GR RTA IR A ] A AK; faIARE
AR P SRR T X R (2 4-72 2 -3-H1 4]
FEORRRIREN, #5 . 201801; &fE: 95.6%). A1f)
KB BE TR AR A T X B (fh 22 24 3-38 5L -4-
H LSRR AN, LS. 201801; 4. 90.8%).
A Py R R 0 S A R T X B (2 24 Ry 2555
S-HEFLIEBIRER , HL5 . 2018015 & 99.3%).
= 1 ST RR S (L2 3,4- W R IR R AT
52 201901 ; FiE: 99.5%) . ALEIA X HR 5 (it
502019015 B 99.6%)¥ H WYL 6 254 R
o rE AR AL A AR B R B OB GXYK AR
(@t 171001, 170711, 171005, 171003, 171009),
ZIHZ 7= (flt5 . 190201, 190202, 190203,
20GP03009, 20GP03010, 20GP03011, 20GP03012,
20GP03013, 20GP03014),
2 HESHER
2.1 g

{4,154 4 InertSustain Cig(4.6 mm %250 mm,
5um), WA ZNE-0.02 mol- L' Wilah 2 mhik
(R — A5 2.72 g, TRREILIUT £ 3.4 g,
hnzK 800 mL {7 A#% , F 1 mol- L' MR A A AR
JAT pH {H % 3.5, JIKHBEZ 1000 mL)(20 : 80),
Pt 1 mL-min R K 279 nm, #EEEE R 20 L,
FEIR 35 C.
2.2 FWRECH
2.2.1  NRESIAWRATECH] R FR IR B A B il
PR AR SRR T XTRES, . AR I X B . ik
T B | 2% 1 X BE AR 4% 10 mg, B [Rl— 100 mL
I, I 20% CNE KR A fR TR R 2= 20
5], VE IR AT I & (0.1 mg-mL™"), K%
HEURS X RS S 5 mL & 50 mL =,
20%LIE KRR R 21, #2850, MR IR G IR

o E AR 22 2021 4F 5 A4 38 454 9 )

FRVATRE (10 pgrmL ),

2.2.2 MK SIEBREC R ORI A B R
B2 50 mg, FEEFRE, B S0 mL £, H 20%
KRR R RE R 2, #25), RN HK
BT

223 WRRAIATR (1% A S0 RO AL H] R % =
B “2.2.27 WU A 1 mL, # 100 mL &
Hr, N 20% O REK IR RE R ZIEE, $25), WA,
2.3 RGUEHMALEE

231 RGEME B HER Q0% NEKE
W) . TR AN R A B RS 20 ul, TE
NALZRIEAT AT, 4t SRt B o YRR 38 i 7R T
dr, BRI EY RN HEE 2 AN gEE,
PR T ARG T, 2 A AR AR 2 8] 1) 43 5 5 >2.0
FISAREC>5 000, RAXTIBAIAER T, 5 ADARRZ
[B] P53 B B >2.0,, 25 VAR AE R A 2% e ab 6 T
oo EIEEILE 1,

2.3.2  GRfIFEMRLS  PRECIRIA TR RS SR
A KB i R A7 S0mg & SOmL &= 4, Jn
1 mol'mL '#58 1 mL, /KIBHN# 4 h, Jill 1 mol-mL!
AN RO pH 3T, I 20% Z G K R RO
BEEZE, 75, W,

B VR VAT - W 2 R A R IR B PR B 50 mg
B 50 mL fHE T, 1 1 mol-mL ! S SAfLAMAE 1 mL,
KB 4 h, 11 mol-mL ! EhMAWIH pH £ h
P, N 20% KRR EZE, 75, A,

ST RS W - RS % B LA B AR Ty i 7
50 mg # 50 mL fIEHT, hn 30%id kA 1 mL,
KM 4 h, H 20% LG KRR 205, %
Ay, RIS,

O FERE PR VR - G % R A B AR 1 ik R
50 mg & 50 mL g, 7E 4500 Lx YGRS
HAG 20 d, N 20%ONEKISmBE 22, #7251,
El17E .

o T VRV VR - O % R AR B AR 1 ik R
50 mg & 50 mL FHA, 1 20% L K V0SS B
S EKE I 6 h, A EERIG, N 20%
CHIKERGRREZRE, 25, W,

K BB BRI 20 uL, TEARAR G
A, TR SR FH WA B ARG 48 76 200~400 nm N
PEAT AN . G5 RW, A A = T SO B AR
TEF 8 RRGE, ZUR B0 E s L Ak 78
PR . BRI T AN AR /D (R A o TR H At R
ZR5; ALK T A B AR A R, BT
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ST/ NS ol N g ER v | B2 187 N S
TR S AR B RR A ) 2
SRR GF Mo B, A TSR ) 2 18] R 4 3t
IR o WL ST R A5 BRI VR A (i I P
BIRB R AR T . MR, B T &
AR LSRG A I 20 B — 0, I >990,, 13t
WL vE L SR AL Ls, REAT A5G DA it o 0 i ™
Yo SR 1,

FUMA “2.2.17 TR A ) BUIR G % R A A
0.8, 1.0, 1.2mL, ] 20%Z & Kis i B 220
PEOT, BAIE . v w0 TR R A
FEUREE 3 6y, $% “2.17 T (3 S ERE BT,
THRZT T« AOA I A5 A4 44 T3 A 22 BT 11 [Tl
O EICR ST M 101.35%, 100.78%,99.45%,
RSD 73510 0.7%, 0.7%, 1.4%, 4580 2,

F=1 4. RNRMEERBNER

Tab.1 Results of linear, detection limit and quantitation limit

K B/ e B R/
pg-mL™" pg-mL!

SHIR T =13 876.00x—514.26 1.30~64.860.9999 0.12 0.39
SHIA T y=14 158.82x+79.89
el y=12487.89x-856.86 1.20~60.250.9999 020  0.65
AARIAB =16 077.71x-1 611.69 1.61~80.38 0.999 9 0.20 0.68
SR =13 711.30x—1 449.68 1.16~58.040.999 9  0.31 1.04

Moy LT 2 pleA el

1.28~63.830.9999 0.13 0.42

1 EHREEEER

A-ZS AL BB C-XF IRV D-IRBEIN A E-
WA PSRRI GO IR H— IRV 5
1R T s =R T 3-8 15 4-@RIARS; S-Sk,
Fig. 1 HPLC chromatograms

A-blank solvent; B—sample solution; C—standard solution; D—solution
destroyed by acid; E—solution destroyed by alkali; F—solution destroyed
by oxidative; G— solution destroyed by light; H—solution destroyed by
high temperature; 1—isomer | ; 2—isomer I ; 3—impurity I ; 4—guaiacol;

S5—isomer 1Il.

2.4 LKMEXRREE

KSR “2.2.17 Wi R B9IR A XF A Sk
W 0.1, 0.2, 1.0, 2.0, 5.0mL, B AR 10 mL
s, N 20% KSR R EZIE, 75,
YEMPRUEIN TS W, WRBESr 51 1.0, 2.5, 5.0,
10, 25, 50 wg-mL™', % “2.17 TR i 54k
TN5E, VAMRE(x, pg-mL D) AREAshR, DIgmFR
W) AR, ZellbrEiik, S5 E 1. 544A
IYTEARS H LI B NP6 R LA, #>0.999,
2.5 Rl PR AE R

92217 WNIRAXT AR, H 20%4
EKIR ORI TR, JFHe “2.17 TR (i 5k ik
FEAYHT, HRfEMRLL S/N>3 HHERMIBR, DIEM: L
S/N>10 THEE R, S35t A e R B i R4
SR T . SRR . SRR R A 2
B T AR IR AN A PR, 25 SR 1,
2.6 NGRS

53 SRS % FR LA A R B A R 4 R (AL
171001) % 50 mg, & 50 mL &34, L9 4y, 4
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Fz2 ERERRLERM0H=9)

Tab. 2 Results of recovery test(n=9)
#H A BA  wEes ik
g Hipg g g /%

FH

R /% RSD/%

96.39 8.37 106.61 101.91
96.39 7.56 104.83 100.91
96.39 7.97 106.49  102.21

e 12049 8.22 129.42  100.59
i 12049 7.54 130.81 102.31 101.35 0.7
I 120.49 8.85 131.30  101.63
144.59 7.39 153.07  100.76
144.59 6.83 153.70  101.58
144.59 7.99 153.03 100.31
128.60 0 13032 101.33
128.60 0 128.99  100.30
128.60 0 130.73 101.66
& 160.75 0 160.79  100.03
7'5 160.75 0 163.19  101.52 100.78 0.7
wy  160.75 0 163.39  101.64
192.90 0 19292  100.01
192.90 0 193.23 100.17
192.90 0 193.63 100.38
92.86 0 93.835 101.05
92.86 0 91.284  98.30
92.86 0 93.086 100.24
5 116.08 0 115.48 99.49
Zz 116.08 0 116.17  100.08 99.45 1.4
m 116.08 0 116.88  100.69
139.30 0 139.38  100.06
139.30 0 134.38 96.47
139.30 0 137.44 98.67
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i “2.6” TiUT e B (1 B FR B /K PP AT e
6 LR MER AL S . 171001), FA 5K %5
B AW 1 mL & 100 mL BT, 20% 205
TR BT 1% [ B X B . & “2.17 T
FEGEAEIRE T, DL 1% BRI AN
IRIGE TR R Z RN TR AN 22 0T i LB 2R i
Zet 1 BB A0 S R AR T 2% %o BR A bR vk
HHE AR, A H RSD, 6 S s, 24
BT . AR MSFAR TR RSD 20514 1.4%,
1.2%, 0.9%, Z<Jfi B &) RSD A 1.8%, £MHZ 5
REE MR
2.8 UAHEE AL

B “2.2.17 TR IRA X AR, % “2.17
U s 2 e S RE 6 Yk, DS A A A I fiff i
PRSFFIRT | AR . AR, Al A B A
Ze i T BT AL RSD<1.0%., 455R%0, A5k
I EAE 2 AT
2.9 FE Mk

B “2.2.17 TR IR A X R, 5T
JE 0, 1, 2, 4, 8, 16, 24 h BhgEREN =z, 4
WAIAE R AR AR T . AT . AR
AR A T g A RSD<1.0%. 5%
B, TRA X IR S TRZE 24 h INFRUETE AT

B “2.2.27 TR AR SRS 171001),
STHCE 0, 1, 2, 4, 8, 16, 24 h IFHERENE ,
AT RO TS AR B . 45 SRkt
AATRAE 24 h AR AEBTRORRAR 2 0T, BRI
I RSD K 1.2%, Z&iSH RSD 2 1.5%, #
R S R VRTE 24 h IR E T BT,
2.10  FEA AT E

BOR A 2 A=l i 14 U a0 A m i
MR B S0 mg, KEEFRE, EAFAM 50 mL
B, H 20%C N5 KGR R B2,
5], AENMERMIAR . % 2.7 TR kA
BT AT, KEIZS R 3,
3 g
3.1 KR e R

SR FH R A ARG N 2 %o A B A T ik R A S
T ST SR aaAREB A 1
PP, A XTHR R A DAD [Elig%sh
AL, AR B RERRET 2 SRR B HA W) R
FEARTE 279 nm BHEA R, PIIESE 279 nm
VER B A B i FR 1A S ot G i 4

o E AR 22 2021 4F 5 A4 38 454 9 )

RI A AN ELEFEn=3)

Tab. 3 Determination results of relative substance(n=3)

] A
s A% {f?%?;&?l/ ’Jiﬁl/% ;—;‘%

171001 0.039 - 0.057 0.057
170711 0.040 - 0.043 0.043
171005 0.012 - 0.054 0.110
171003 0.056 - 0.064 0.064
171009 0.016 - 0.055 0.119
190201 0.010 - 0.044 0.106
190202 0.120 - 0.064 0.064
190203 0.009 - 0.140 0.200
20GP03009 0.043 - 0.052 0.052
20GP03010 0.045 - 0.033 0.033
20GP03011 0.041 - 0.041 0.041
20GP03012 0.041 - 0.042 0.042
20GP03013 0.043 - 0.051 0.051
20GP03014 0.047 = 0.052 0.052
. o AR

Note: “~” representative not detected.

3.2 EGEFA IR

JP17 1) 7B T itk R B A DG 40 o N o Ty ik
R R N L0354, W8 4H°4 0.05 mol- L™
BEIR — S - FE(20 1), HTARFSE R, TEIXR
GUHATA Y I E, HRRIRE, REWAE
o . IR BAE G m 1/ \ e S e 5 & i €2
TEAY,  JF SRR I S AR I A B Xl R 3 0
BN A9 fifh P B0 A €0 15 A L A PR B B R] . [R]Rs 5 5%
THRA SRR ZAE SR, BT “4.6 mmx
250 mm, 5 pm” A9 AN E G5 R, 4
KL 5 WAF &R iR AT, 7 B
BInenh K, Rell A A O BRI K
3.3 RHXTLR BA ) ] A 25 45

MRS 25 WA A [A) €3 AT B 75 3 1% O B Ik (1]
KRR X T AR R W it R AR S A AR T B Of B B
), G503 4, HERVTH, S DT AN 544
& TR e AR E, 2SR @Ak
Ty FnZe it T A AR XS 08 B B T AR , RIS L
R FHRH X £ B4 B 1] St ok 22 N 2 S R4 7 22 43 o
3.4 /s

H AT A AR B ik R B0 J5UR 245 16 2 T
B T3 it R B0 1RV . 7 T WS G S D MR R
02 77 2 W HHORR 1 IR S5 2 A A il ) DOkl 2
sARER e A B TR BT An A R T, AR
P il B 245 v 2 o 1 B A R T R R R
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Tab. 4 Investigation results of relative retention time
SR T AR e )
AL
SR D AARE  RAAI
InertSustain Cig 1.1 1.6 2.5 3.1
Waters XSelect T3 1.1 1.6 2.5 3.4
Syncronis AQ 1.1 1.5 2.2 2.6
Agilent HC-Cy5(2) 1.1 1.5 24 2.9
Agilent SB-AQ 1.1 1.6 1.8 2.9
CAPCELL ADME 1.1 1.7 2.1 34

PRI A a0 8 A 4 A B A Iy Bt R 0 R 24 1 A
KP B e T5 5

ARSI HNT T —Fh HPLC A5 S50R0 i B A
R R AP R 25 A R T ik, IRt AT T Ok
FRUE. AERERW, BT EUEE SR @ eI
MR R IR 25 0 2 SRR G Y . %05
EATLLRE 2 SSRGS Rk
B, JrikElEtesk, REBUES, o LUHT@EIR
M B R AT SR 24 9 TR R, DA AR B AR R 1Y
SEH AR THENL T4 1 B HAE B AR ST
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