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Determination of Stearic Acid and Palmitic Acid in Medical Rubber Plug
Extracting Solution by Non-derivative Gas Chromatography
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(Chonggqing Academy of Metrology and Quality Inspection, Chongging 401123, China)

Abstract: A non-derivative gas chromatography (GC) for determining stearic acid and palmitic acid in the extracting
solution of medical rubber plug has been established. Three different media (pH=3 acidic buffer solution, pH=10 alkaline
buffer solution, 20% ethanol solution) were used to extract the rubber plug. The extracted solution was extracted by
hexane, separated on a DB-FFAP (30 mx0.25 mmx0.25 um) column, detected by a flame ionization detector (FID), and
quantified by an external standard method. The results showed that the peaks of stearic acid and palmitic acid were
symmetrical under optimal conditions. The separation effect was good and the linear curve fitted well. The average
recoveries were 97.6%~100.5%, and the relative standard deviations (RSD) were 0.4%~2.3% (n=6). The detection limit
(LOD) was 1.0 mg/L to 1.5 mg/L. The method is simple and accurate, and can be used for the determination of stearic
acid and palmitic acid in the extracting solution of medicinal rubber plug.
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1.2 FRAERRAIEH

TG BEAREUAE AR A 25 mg R 2 0.1 mg),
BT 25 mL AR, G & E O ot R
ZIEE, $55], VE AR HERE 2 TR 20 B ER RS B — i 1A
FRBRTEE A 20, A FH 1E O e i B S R BEN S
10, 20, 50, 100, 200 mg/L FFRIE TR
1.3 HAETE
13,1 U i i il

TR ZE20 MoK SEEE A, pH YE
2 3~10 ZIH], 27 (1 2e 24 5 5 ik AR 2 4
FHASPERF R HARSE T B 0 GRAT) ) th R B T Y i
BB, BEICLAR 3 RPN, JLRCHI ik an
(1)pH fH A 3 AR M 22 v . EL ] 0.2 mol/L &1k
PRV W, ] 0.2 mol/L h 2 98 45 pH & 3+0.1.
(2)pH {H-~ 10 AYBHMESE whi . BE 1 0.2 mol/L #fR
SN, T 0.1 mol/L & AL N T pH
£ 100.1. (3)20% S FEE . £ BEAE 2li7K 4% Ak
R 2 SIRA.
1.3.2  JRZEMHEI

W 245 1 Jie 28 59 B/INRE B (BN RE | 1 AR <<
0.3 cm), FREX 20 gCRS A & 0.1 mg) B T4 s5 i
o, A 100 mL $2 B0 BT, fin 55 25 3f, # IR 1
(R A5 PF AT e SEBEAT R, R H B IR, s DR NS e
FEMFRIOR. R HE1 728 AR O AR 2E, Higx
PR AL BRI RS ZE R HR IR0, 1530728 PR 0.

F1 OREBREEMERLZE

Table 1 Extraction conditions and equipment

AT R/ C AT /h i &
R M2 i 121 2 e RV R
(pHA3)
PR 2 vhif 121 2 RN = a e SR
(pH410)
20% BT 60 24 AR B SRR

1.3.3  JREZESE R R A

HERRAZEL 2.0 mL $2 UK T 10 mL LA 45
SR 0.1 mol/L & 48 AL ANV MR B8 10% ol R 175 W A
W pH £ 6~7, FA 2.0 mL 1EC k%, S0 TRIERD
U E 2, B RIS @S 8T
1.4 iy

{6184 DB-FFAP(30 mx0.25 mmx0.25 pm) 47
LB PEAE IR, 250 C; R 1 uL; 2R
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Fb:20 : 15 FHEFER: #1IGEE 150 °C, ££4F 3 min,
60 ‘C/min F+ii & 240 C, f£%F 13.5 min; FID £ il
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Fig.1 Effects of different chromatographic columns on

separation of stearic acid and palmitic acid
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Fig.2 Effects of different initial column temperatures on
separation efficiency and response intensity of stearic

acid and palmitic acid
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PEBCE HLZ I 25 5 KA. AR 251 T LR L Tig
FER TP IEIR B L IEC e RIRZ, IR 2R &
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TAERW, FER AR A2 T EALIEE, LS4
R Jo 2 e SR R AR B (x, mg/L) , XoF 7 ) 06 1T AR A 4
A FR (p) HEATER A [T, ST et a3 77 2, 25 5 4n
2 Frd. 3k 2 v 0L, &SRR R 25 A R R
N BT, RAPEAHDCREL r YIKT 0.999 00.
2.5 WHR.EER.EKRESIRERE

I 3 s (AR BUR A3 b, # | “1.3.3”
HATRTAR IS EALIG, 4350 LA{E 1 L (S/N=3, 10)
2 25 10 40 1 s A B (LOD) R v 2 1 B
(LOQ). #EH 3 Fh2s FIEEBOR 4 A AT 3 AU BEK
SR NARIR R, BN KT 6 YR 451
e 3 g, ARl B BOR A Jox rh R R R FRA AR R 1Y)

LOD 4 1.0~1.5 mg/L, LOQ 4 3.0~5.0 mg/L. 4% 1%
- hnbr n SR L R 97.6%~100.5%, AHXT
PR 22 (RSD) J Bl 0.4%~2.3%, FHi% )7 i A
A R AP R HERR R SR A, BET R SE BRI K.

R2 HUFRKUEEXRENKMETEE
Table 2 Linear equations, linear correlation coefficients

and linear ranges

Ew LMEITHE ro MR/ (mg/L)
TR y=1 069.88x—2 539.03 0.999 54 5~200
EIRAEZ  y=1 004.81x-3 128.35 0.999 49 5~200

®3 WHREER.NREKEFMBFIRERE (n=6)

Table 3 Limit of detection, limit of quantitation, spiked recovery and relative standard deviation (n =6)

ey e ‘ﬁ[lﬁbr‘i% ‘ HIEEI5in = ] 4‘.*%1 KB/ e PRy

W E/(mg/L) e ET-34{H/(mg/L) WeE%  bRfERZE/%  (mg/L)  (mg/L)
PR BRI (pHON3) 5.0, 50.00,200.00  4.93,50.10, 198.20  98.6, 100.2,99.1 0.9, 0.6, 0.5 1.0 3.0
TH g 4.91,49.80,198.00 982,99.6,99.0 1.2,0.7,04 1.5 4.6
FRARRR  BRIEZE R (pHA10) 5,00, 50.00, 200.00  4.93,49.95,200.20  98.5,99.9,100.1 1.0, 0.8, 0.6 1.1 3.5
fifi fTi2 4.93,50.25,199.60 98.6,100.5,99.8 1.3,0.9,0.5 1.4 5.0
FRAE R 20% LA 5.00, 50.00, 200.00  4.90, 49.60, 198.20  98.0,99.2,99.1 2.0,1.0, 1.3 1.0 32
T R 4.88,49.50,198.40 97.6,99.0,99.2 2.3,1.5,1.0 15 5.0

2.6 SEEREESRET

KA T 2 (Tefis A4k ) Frdp [ 25 88 (2020 4 AR
DU ) AT AR AT, 43 DR 10 i B 24 FH i %€
H b R R AR A AR Y 3 AR EBCR UEA TR I . v,
A 2 Pl ZE AR S B (pH ol 10) $R IR A Hh A
TETR, 1 FhREFE BN 20% 2 BEAR BOROR: H 5 IS 1R A
EEHRITR, 4G v BE AN 4 prg). 25 36, 2 Fhol vk

&4 EERE R ERE BN ERG SR
Table 4 Detected result of stearic acid and palmitic acid in

real samples

/(mg/L)

B AR TefHEAL firEA
ity PR T

gAY RN ik ik

1 ERtRmR PEZR o (pHM10) 4.2 4.0

T JJ iR KR AAH

2 kAR 20% Z.TE 3.5 3.5

il R 1R 1.5 1.6

3 ERtRmR PSR ol (pHM10) 2.9 3.1
ol KK A

ARSI 25 JTC i A R

TR 3 B[R 253 (pH 43514 3.3, 6.2, 8.0) %%
FIXFHE 4 R 2 S FEDEATHEL, X R BORIEA T
Ko, 235 B 28 Sk ARG . 3 26 IH i 2 b A A i TR
T JIR R ) 24 & Ao A2 1 T RE TR A /DN, (B2, E 25 5
B AR T N, e 2E 5 20 AR D R Mk, DAL ok i ZE
(R RN R FIAE IS R 1] RE S 2518 A8 ZE 2 . At
Sy DA XU, T B 2 A MR DG T
RN R AN i PR () A 5 i
3 %ig

AR SCIE X 0 T | 0 LR A TR RN AE BRI B
Ak, B T —Fh IO A AL -SR03 v 0 5 24 F i 2
PSR P R I R AR PR 1 KG9, AR Ty B i Ak
FRfAT PR, 2 B vEA, AR IE2Y S A 2 bR AY
AR T HARFE.
S 2 Hk:
[ 1] B4, #AHk, 2. SOM ki 4 v gt 3 )
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