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BE: BN 22 BR FARREK BT T R OB LGB 4-Th -2 - KB5S HPELREREZTOAMERE - Rtk
Fik &gk A Agilent DB - 624 UT 4£(60 m x 250 wm, 1. 4 wm) , # A H R4 (4 =99.999% ), ik # 1.0 mL/min, 27 A 101,
HEAE TR E A 230 °C A BATREN, B FAEETA 70 eV, EFER A 4. 4 min, H & A A2 5 F R (40 °CHHF 10 min, YA 5 °C /min 49
RFEFZE 120 C,F A 40 °C/min B9k FHE 220 CHRBF 3 min), BHRHFXASFFLRN LR Pz X OB THEBE4-FL-2-
KBS HBERA MR RHELSARZTRELCANE ZZETEOREERX R RAF(r=0.9990, n=7) ;40 FRA-TF 0.02 ~3.00 mg/L, &
FIREAT 0.05~12.00 mg/L;#5 % B A2 EABXBELE R RSDH DT 6% (n=6);FHmiF=l £ F 89.56% ~95.20%,
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A T EK LB AL AR R B B S AR AL KRB RIR T S
FBA . O LB AR A G - Rk TEL R LB LR A - Tk -2 - KB, 4B E

i E 435 :R932; R284. 1;R286. 0 XERARERD A XEHS:1006 —4931(2021)17 - 0073 - 04
Content Determination of Five Kinds of Volatile Impurities in Recycled Ethanol After Extracling

Pueraria Lobata and Salvia Miltiorrhiza by Gas Chromatography — Mass Spectrometry
GU Junxin', SHI Xiefei’, LI Bin’>, ZHANG Xuexia'
(1. Beijing Tongrentang Technologies Chengdu Co. , Ltd. , Chengdu, Sichuan, China 610100}
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Abstract: Objective To establish a gas chromatography — mass spectrometry(GC —MS) method for the determination of five kinds of
volatile impurities of methanol, benzene, acetaldehyde, acetal and 4 — methyl — 2 — pentanol in recycled ethanol after extracting Pueraria
lobata and Salvia miltiorrhiza. Methods ~The chromatographic column was Agilent DB — 624 Ul column(60 m x250 pm,1.4 um),the
carrier gas was helium(purity = 99.999% ) ,the flow rate was 1.0 mL/min,the split ratio was 10: 1,the inlet temperature was 230 °C,
the detector was mass spectrometer, the ionization energy was 70 eV, the time of solvent delay was 4.4 min,and the column tempera-
ture was programmed,which was maintained at 40 °C for 10min, heated to 120 °C at the rate of 5 °C /min,then heated to 220 C at
the rate of 40 °C /min, and then maintained for 3 min. The scanning method was ion monitoring. Results The five kinds of volatile
impurities of methanol, benzene, acetaldehyde, acetal and 4 — methyl —2 - pentanol had a good linear relationship with the quantitative ion
peak area within their respective mass concentration range(r=0.999 0, n=7).The limit of detection(LOD) was in the range of
0.02 -3.00 mg/L and the limit of quantitation(LOQ) was in the range of 0.05 —12.00 mg/L. The RSDs of precision, stability and
repeatability tests were less than 6% (n =6). The average recoveries of five kinds of volatile impurities were in the range of 89.56% —
95.20% with RSDs of 0.76% —5.08% (n=6). Conclusion The method has high accuracy,precision and good repeatability,which can
be used for the content determination of volatile impurities in recycled ethanol after exiracting Pueraria lobata and Salvia miltiorrhiza.

The use cycle or recycling times of recycled ethanol should be specified to ensure the quality of drugs.
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A. Blank solvent B. Test solution C. Mixed reference solution D. Reference and test solution

Fig.1 GC -MS spectrum
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A S5 10.0,7.5,6.0,5.0,4.0,2.5,1. 0mg/L,
HREW S MK 2.0,1.5,1.2,1.0,0.8,0.5,
0.2 mg/L, CHAME ik B 4372 10.0,7.5,6.0,5.0,
4.0,2.5,1.0 mg/L, H 5T 5 4 B2 43 0 A 40,30, 24,
20,16,10,4 mg/L,4 — 3k — 2 — [0 o o vk B2 40l Ay
60,45,36,30,24,15,6 mg/L (1) 2 51 % B8 5l A HE VA K o
BURROE &, TEA GC = MS JMHr AR, 454 o e JE kA
1R AE3E 7 A8 LU EARME S P00 BT i vk B (X, mg /L)
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Tab.1 Results of linear relation test, LOD and LOQ

2.4 H@FENE

SRR it 2, R I o VAV, P ULIT (3 A
PFRE RN R 2% 2 SR 35 it 2 2R AR 2

®2 ERZEHSTEEAMEARIENELER(%)

Tab.2 Determination of volatile impurities in recyeled ethanol

Py K SERR MARH AaRr RER
(mg/L) (r) (mg/L)  (mg/L)

LB Y=8120X+12 1~10 0.9991  0.50  2.00
* Y=6289 X -225 0.2~2.0  0.9993 0.10  0.40
LHE Y=213451-3248 0.025~10.000 0.9994  0.02  0.05
E Y=1266X+21 4~200  0.990 2.00  8.00
4R -2 RE Y=3129X-16257  6~300  0.991  3.00  12.00

A 000 R AR e B 2 < B AN [ J e A B ) o8 Bt
WEVS W TE A GC = MS AL H7, IE MR LE (S/ N) 2Ky 3 B
ol o7 P SR B ARSI BIR , S/ N Ay 10 BT R A Joi 2 i
FE R g R AR LR 1,

5 B - B 2. 2 T VR A X R U RS o,
2. 1 TN A3 A ESEIRE 6 IS5 O/ 2K L 46mE
Mt 4 — FH3E -2 — [REER) RSD 439K 3.35% ,3.43% ,
4.02% ,2.85% ,2.19% (n =6) , FEHI{L 2R 35 BT

AR B 2. 2 TR G R SR A 6 1
SAATEA GC - MS AU E 45 5 L K | L4
4-H I -2 - LR RSD 435 K 3.46% ,4.97%
4.66% ,2. 17% ,0.55% (n =6) , LW ERE LRI

e PG < B 2. 2 T T X BRI A R, A
AT 0,2,5,8,16,24 h B A GC - MS U o 25 5 %F
HE et fin Bt 3t 3 VRV T 24 b P I Al i o 0 A
W, LT K L AETER) RSD Y/NT 6% (n=6), HIEEL,
4 - R -2 — JREER) RSD ¥J/NTF 3% (n=6), WX}
HE SO L AE 24 h INFRE R AT

JRE el O« B NS A A B B S RE
A 2.2 T IR A X RS, S B AT 6 4y,
3 EA GC = MS AU a2, THE: LR S5 5 Ok R
CARmE B 4 - FEE — 2 — G SR 2 [0 0 K
89.56% ,94.71% ,94.85% ,95.20% ,91.41% , RSD 4}
Sk 4.25% ,5.08% ,4.45% ,2.18% ,0.76% (n=6),

samples( % )
LB L& LB LEB K 4-TA-2-RE TE
Bkl F1k - - - - 27.19
LB B2k - - - - 31.81
%3k -0 - - 20. 84
FERS - - - - 23,16
H5 K - - - - 2.8
BRBARIZ 2008 1775 7201 - - 1046, 56
fhrElk Flk - - - - 11.86
LB B2k - - - - 12.27
%3k - - - - 15.34
%4k - - - - 15.78
%5k - A - - 16.98
%6k - - - - 19.37
%7k - B - - 2.38
%8R - - - - 14.13
TBIRE AR 200 K 364.91 32405 - - 3206.09
R P ST
Note: —indicates that no volatile impurities are detected.
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