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Determination of 34 Kinds of Antimicrobial Agents and Antioxidants in Chinese Herbal Extracts by GC-MS

YU Shaowen, WANG Caimei, CHEN Ying*(Guangdong Institute for Drug Control, NMPA Key Laboratory for Quality
Control and Evaluation for Pharmaceutical Excipients, Guangzhou 510700, China)

ABSTRACT: OBJECTIVE To establish a GC-MS method for simultaneous determination of 34 kinds of antimicrobial agents
and antioxidants in Chinese herbal extracts. METHODS Using Agilent DB-5MS capillary column(60 mx320 um, 0.5 um);
injection port temperature: 250 °C; carrier gas: high purity helium; flow rate: 2 mL-min™'; injection volume: 1 pL; column
temperature: 40 °C, maintained for 1 min, rose to 300 °C at a rate of 5 °C-min~!, maintained for 10 min; ionization source was EI
source, the multi-reaction monitoring mode was used for qualitative and quantitative analysis. RESULTS The results showed
that the linear range of 34 kinds of antimicrobial agents and antioxidants in a certain concentration range was great, and the
correlation coefficients were all > 0.99. The recoveries of each component in the extractum ranged from 83.7% to 124.8%, and
RSD(n=6) were between 0.5% and 5.2%. The recoveries in extract powder ranged from 71.3% to 119.6%, and the RSD(n=6)
ranged from 0.7% to 5.6%. CONCLUSION The sensitivity, precision and recovery of the method can meet the instrument
requirements of the detection of antibacterial agents and antioxidants in Chinese herbal extracts.
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5 2l R BT R R A R R B

ARG, T — PP - AL, GC-MS £ ]
5 (multi-reaction monitoring mode, MRM)ik, X
TGP 34 B TE SR RN AR HEA T 43 B
FE, DA R v 25 5 B rh SRR R AR 5 N
AR PR S
1 UFEE5HAH
L1 AR

7890B-7000D < AH €4, i - Jit 3 Bk FAY (36
Agilent 3 F]); ADV230 Jigiw iR & %7 (f5E TALBOYS
vFl); LDZ5-2 AR B DAL 5 S B O LA B
2y wl); CP225D 5 43 Z — 43 B KV (15 [
Sartorius 2\ T)); M880OH-C 7 ik 1 Uk 4 (£ [
BRANSONIC #i 75 32 22 7] ) ; DB-5MS(60 mx
320 um, 0.5 pm)EAHE OIS (GEE Agilent 22 H])
1.2 2y 5

JE T 34 T TR AT AEGRITR A5 s o ot B A5
(First standard KEPT/RIERHEARAF], #t5:
S036163; A% : 100 ug-mL™),

R (orbra, JUIMeERR T, S
20170901-1); L2 LBR(EI52E, Honeywell, 41t :
S4XGI1H; ); Jo/KBREREE[ 3 #rak, Bl T a5 (-
HEERRAT, #t5: C1713011]; BEAHAEBSLE
[JC/KBREREE 900 mg, N-INHEZ —f#(PSA)300 mg,
IR B S IR 300 mg, fEE 300 mg, 1
BAL % B 90 mg](KE Agilent A F, 5.
0006402830); 7KK Milli-Q Hi4fi/K .
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ICUER] 6 AN R 12 fHiLkES, W 1, Hip
IR & RESIEE e
w1 BHERA
Tab.1 Sample information

g TR B A, ) 23

1 A ARBE L RE 200211 ¥R
2 TR RE 170901 MR
3 B HIT A OETER 200102-1 MR
4 HITMERTER 191123-1 MR
5 C  REETHMILEF % 20200105 ¥
6 AR M- B 20200412 AR
7 21 98%LR A TR I 20200316 MR
8 =Y 20190507 ¥R
9 FERLEE 20191102 AR
10 D REPLEWY) 191101 R
11 E e s AR 2B 200514 B
12 F WEMNSXSWE 200306 BE
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2 Hk
2.1 gk Bk A

K Agilent DB-5SMS B 415 (414 (60 mx
320 um, 0.5 um); JERECTRAEE . 250 'C; Aorimit
FE; A NS LSS (He, 401 99.999 5%); i
2 mL-min~'; #HFER: 1 pL; AR 40 °C, F4FF 1 min,
LIS C-min~! BYE%ETHE 300 'C, FEF 10 min,

HH, B 5 A H 25 5 U (electron impact, EI), fig
i 70 eV; Bkt iR 250 'C; B
JE 230 C; REHESHAS; MIEACHY MRM, 1k
B0 W B XS RO 2, AT e R AL d A
B IR S HU Rl B (collision energy, CE). Jit
TR AL ] 12~62 min, RIS Y)Y EI%5 4
BF ] L RS 5 % B B TR B A T R A
2.2 VI
221 MR AARESBER S RS EIUR
BhRAES G S BOE LR L TR BT A
1 mL " 255 40, 20, 10, 5, 2, 1 pg BUFRAEIR L,
VERZNETR G ARE S W
222 MRS W R RS 2 PR AL I
0.1 g ARk 0.5 g(izH), BEHERLET, 1%
IRV 5 mL, WABEM 25K =B FE o, A
LI 10 min, KE%MIA LR MG 5 mL, JEIZUIRE
5 min ffFR A4, BUE 10 min, 2.0(4 000 r'min ")
5 min, B JEZWRAIMATCKBLRREE 2 ¢, 37 RIFEHL,
#E 10min, 2.0, W EERAK, &FHZERG
&, PRFEMHIR S, ¥4k 5 min, 2.05(4 000 r'min ")
Smin, WH I, VE RN ER
3 Z#R
3.1 s

K% B BOREE N 10 pg-mL ' IR SRR,
K HI SIM #BiCHEr T 44, 3R15 34 Al s34
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W BETE— e YE BN S AR 2 R C R .
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Tab.2 Test conditions

- i 1588 BET E%%ﬁ/ e s i 1568 BET E%%?/ ﬁﬁﬂﬁiﬁ
B [ &=L/ Wi s m/z(REAE G BT /m/z (Rl B [ &=L/ Wi I TS m/z(WEAERE B F/m/z(RlE
min H/eV) it /eV) ; min H/eV)  fEigh/eV)
[N 1 15060 94.1 66.1(20) 65.1(10) |18 2,6- A THXTHE 18 30.886 220.1 205.1(10)  177.1(25)
2 =AURT 2 15466 125.0 82.5(5) 61.0(10) || 19 XF¥RILH R £ Fg 19 31.137 121.0  93.0(10)  65.0(15)
3 EHOm_HEE 3 16.612 113.0 85.0(5) 53.0(10) |20 zZ&w) 20 31.414 1441 116.1(10) 115.1(25)
4 4 17.152 108.1 79.0(15) 77.125) || 21 4F TN RE 21 31.817 166.0 151.1(10) 123.1(20)
5 AR 5 17.389 112.0 97.0(5) 69.0(5) 22 FRIEFEHERSEANE 22 31.873  138.0 121.0(10)  93.0(25)
6 KR W g 6 19.228 136.1 105.1(5) 77.125) |23 XEILEPRRNES 23 33.582 138.0 121.0(10)  93.0(25)
T 6~ B 7 19.293 142.0 107.0(15) 77.130) |24 BRPNBRTIEILIR 24 34758 182.0 154.0(5) 54.1(5)
8 P e S I A I 8 21.527 115.0 87.0(10) 59.025) |25 XPEILAHERTETEE 25 34.959 138.0 121.0(10)  93.0(20)
9 KW 9 21.597 105.0 77.0(15) 51.120) || 26 XJFHFLEH 26 35981 170.1 141.1(20) 115.1(40)
10 ZEHIR 2, lig 10 21.600 122.1 105.0(10) 77.0(30) |27 XEIEEPRRIETE 27 35990 138.0 121.0(10)  93.0(25)
R W 11 23.023 138.1 94.0(5) 66.0(30) || 28 Z A SLmEnk 28 36339 202.1 174.1(15) 145.1(30)
12 4G40 H 12 24380 142.0 107.0(10) 77.030) |29 ZEHEREHE 29 37296 212.0 105.0(10)  77.0(40)
13 RN R e 13 24597 123.1 79.0(10) 77.025) |30 XBRFEHRRIEPINE 30 42451 138.1 121.1(10)  93.0(25)
14 SRR T Wg 14 27.525 123.1 79.7(10) 77.125) |31 mEZRILmE 31 43.610 201.0 174.020) 130.1(35)
IS [k 15 27910 154.1 153.120)  128.1(25) |32 =%k 32 44163 290.0 218.0(20) 148.0(25)
16 JPEFFEHFRRFEE 16 29.343 152.0 121.0(10) 93.025) |33 XMBRIEHEIEE 33 44558 2280 183.2(10) 121.0(10)
17 TN RRIEHIARE 17 30295 180.1 165.1(10)  137.2(20) | 34 4mzgm: 34 45076 2150 173.0(5)  145.0(25)
F3 HEAFE. EBRFH. AETERENR. £ER
Tab. 3 Regression equation, correlation coefficient, linear ranges, LODs and LOQs
75 =L/ By r ZMESE /g mL! AR /mg-mL! & R/mg-mL!
1 i y=77.276 0x-31 170.3 0.999 8 1~40 50 100
2 AT »y=18.305 8x—8 934.8 0.999 3 2~40 2 5
3 & Ly fR g y=124.859 1x-10 453.8 0.999 9 1~40 1 2
4 B y=134.859 1x-94 907.1 0.999 9 1~40 2 5
5 13 y=38.643 5x—244 904.2 0.999 8 5~40 1 000 2000
6 2 R Y e y=166.575 9x—12 825.4 0.999 9 1~40 0.3 1
7 6-5 1] /1 By y=175.932 Tx—155 244 .4 0.999 0 1~40 1 2
8 P 32 S5 19 A O y=52.974 5x-36 039.6 0.999 7 1~20 20 50
9 RHIR y=549.479 2x-178 926.3 0.999 9 1~40 1 2
10 W TR s 1=208.887 0x+9 270.1 0.999 9 1~40 1 3
11 FEA L y=94.471 4x-133 411.7 0.998 2 1~40 5 20
12 4-GHAT F By y=125.762 26x—124 717.6 0.999 1 1~40 2 10
13 2 R TR B y=155.257 4x—44 324.2 0.999 8 1~40 0.3 1
14 R T e 1=219.963 7x-61 332.3 0.999 9 1~40 0.3 1
15 PN y=405.905 0x+178 482.2 0.999 8 1~40 0.3 1
16 Xof FR R HU R HH y =122.204x-43 639 0.999 9 2~40 20 100
17 BT FHeXeF ¥ H 1 7 ik ¥=200.244 9x-202 209.4 0.999 7 2~40 2 5
18 2,6- AT O H y=178.2x-21 692.0 0.999 9 1~40 0.5 1
19 X ¥R R 2. TR y=335.947 6x-637 962.4 0.999 6 2~40 20 100
20 % y=554.970 4x—655 754.0 0.999 9 2~40 10 50
21 LERE SN y=33.698 7x-35 428.3 0.999 0 1~20 50 100
22 X HER B R 5 N TR y=128.882 8x-221917.7 0.999 6 2~40 50 100
23 Xof R H R I R y=183.179 1x-356 892.8 0.999 7 2~40 50 100
24 PR T HE LR =62.554 5x-146 291.1 0.998 6 2~40 100 200
25 AR R S TR y=378.177 3x-829 797.2 0.999 2 2~40 20 50
26 Xof AL Ay ¥=350.357 6x-501 355.5 0.999 7 2~40 20 100
27 P FEFER R IE T PR y=389.655 3x-820 023.0 0.999 6 2~40 50 100
28 V= 3N y=464.161 4x—131 561.8 0.999 9 1~40 0.5 1
29 R g y=83.228 6x-43 418.4 0.999 6 1~40 5 10
30 Yo FE R R I D y=457.542 8x-2 212 808.0 0.998 9 5~40 20 50
31 TBE R A I y=75.363 Ox—154 055.1 0.993 1 1~20 100 500
32 =44 $=390.9.9x-109 991.7 0.998 8 2~40 200 500
33 Xof ¥ L R R ¥=55.758 1x-303 850.6 0.999 9 2~40 500 1 000
34 PEE y=7924.9x-35 111.9 0.9915 2~40 200 500
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BEl1 BemaEEe GC-MS i B i

1R 2-—=50RUT RS 3-R B AR, 4RTEE; S-IIEYR; &
AR B 7-6-5A0 s 8—FP S Sk ; 9 FAR; 10—RHTR
LR NRELE; 12-4-50 W s 13RI ERINES; 14K R TR
15-F0K; 16X IR 1750 T HEx Rk i Ak ; 18-2,6-—
AT X B ; 19-XDRHEEHIR AT ; 20-2280 5 214 T 3Ex 508 ;
22-XPFERIRH BT NTE; 23X R AR H RN ; 24P T AL aUAE
FRlig; 25X SR H RS TTHE; 26X FHKE; 27X AR R IE
THE; 28-Sk 20N R 30-XPEEALA I FRIEPEE; 31-
WEZRTRME ; 32-=504E ; 33NPT N 34-H0EmE,

Fig. 1 GC-MS chromatography of a mixture solution of
standards

1-phenol; 2-chlorobutanol; 3-dimethyl fumarate; 4-benzylalcohol;
S5—sorbic acid; 6-methyl benzoate; 7-6-chloro-m-cresol; 8-methyl
isothiazolinone; 9-benzoic acid; 10—ethyl benzoate; 11-2-phenoxyethanol;
12—4-chloro-o-cresol;  13—propyl  benzoate;  14-butyl  benzoate;
15-biphenyl; 16-methylparaben; 17-butylhydroxyanisol; 18-2,6-di-
tert-butyl-4-methylphenol; 19—ethylparaben; 20-2-naphthalenol;
21-trtyistynuyylhydrquinone/TBHQ; 22-isopropylparaben; 23—propyl-
4-hydroxybenzoate; 24-3-iodo-2-propynyl N-butylcarbamate;
25—isopropylparaben; 26—p-hydroxybipheny; 27-butylparaben;
28—ethoxyquinoline; 29-benzyl benzoate; 30-heptylparaben;
31-thiabendazole; 32—triclosan; 33—benzylparaben; 34—imazalil.

BUR A AR E S i S 0 &, B R, 1224217
WURI SRR, LAERRELZS R 3« 1 BhiAS
WREME AT, [EMEEbZok 10 @ 1 BRI IR A
VEE R, 458033,

3.3 AR
FEE R 10 pg-mL ! WREEIR SR UEA IR, %
“2.17 WM AR 6 Ik, IdsIERl. 1t
HA BRI RSD, 2554 RSD 7F 0.6%~3.0%, it
BRSNS 2 B R AT
3.4 AR

KA BUEA AR 0.1 g(REZRBY, 5.
191101)/0.5 g(HREEMEF , #L5: 200514)% 6 47,
BEHERE D, N 1%ERMRAW S mL, WRHEH 258
[REFRRME, BAERR 10min, HEH%MA
10 pg-mL RS FRUEAEW 5 mL, BIZUREE 5 min £
IRAEE), & 10 min, .04 000 r-min~!)5 min,
B 2RI ATOKBRIREE 2 g, L RMEREL, #E
10 min, £.0, HCEEWA, B EAHZE RO
PRFRAAIR A, ¥4k 5 min, B5.05(4 000 r-min")5 min,
W EIE W, MR IR IR AW . R “2.17 T
TR AR, ORI A B AR E]
W, R WER 4. & BUOHTERE IR TE

-3176 -

Chin J Mod Appl Pharm, 2021 December, Vol.38 No.24

83.7%~124.8%, FXMWZELE 0.5%~5.2%, TERIR

o Il R AE 71.3%~119.6% , A Xt W 2 7E

0.7%~5.6%,

=4 EHEERARE

Tab. 4 Results of recovery test %

HEY REBIER RSD MAKEILE RSD

K 104.6 22 106.8 1.7
SAURUT 103.8 0.7 94.4 26
iR R 108.1 0.9 108.2 0.9
AHIEE 106.8 2.7 100.6 2.9
e 124.8 2.5 119.6 3.7
2 R TP iR 100.3 0.7 101.6 2.5
6~ 11] F1 iy 83.7 1.8 84.7 0.9
P e S I A A 91.3 5.1 96.4 5.3
R 104.3 1.5 107.6 1.6
KRR 98.8 23 101.1 2.5
KR 109.3 0.8 111.0 1.8
4G 48 T 1y 105.2 1.0 106.7 2.6
R R 107.4 0.8 111.5 2.1
AR T BE 106.9 0.5 109.1 1.9
¥ S 105.7 0.5 109.0 2.0
popze S 119.8 1.5 118.5 0.7
AT X 2 Bk v A Tk 107.6 0.7 103.7 22
2,6- AT HS 108.0 0.8 111.4 1.8
X FR IR R LR 117.0 32 109.2 2.0
LE B 115.5 2.7 110.0 28
R T T AR 111.8 2.6 116.8 1.6
X ¥R HEOR TR S T TR 109.4 1.8 118.3 2.5
X FRHEOR T AR TN g 102.4 38 96.2 5.6
MPT PR T AR 103.0 4.6 96.2 5.6
X FR IR R 5 T I 111.0 32 111.0 2.3
Xof AR Ty 115.9 3.2 109.7 1.9
X FRHEOR TR IE T BR 118.9 3.0 113.2 1.8
LRSI 101.2 2.0 109.2 2.2
AR iR 110.4 0.7 110.8 22
X FR A YRR IF B iR 1173 4.1 107.3 1.7
IE R A 101.4 2.6 71.3 33
=HE 113.7 2.8 104.5 2.0
X ¥R HEOR TR N TR 111.5 0.7 107.8 15
ez 98.3 52 105.6 4.7

3.5 FEAIESS

ARUARIILE AR 10 4L, RERER 2
fIt, KA 64T K12 DAREMFR . $ 227 BIH
T30 WA R A AR i 2 W S A PR, I
217 UM AR AR, ICREE, flE, 12
AR AR AR IR 5, RrP TGl s AR A
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F=s5 HEMNELER
Tab.5 Results of sample determination

% BE o O e
A BEFTRAVERE T X A 0.003 H™AM
C ARA I YHRILEHFREEE  0.003  HEEAE

L 98%LR IR 1LY 003 Al
FEALTE ) 1124 R 0.1
4 it

4.1 ik SRR KAk

M TS U R B 2, RIS
F W (selected ion monitoring , STM YR =X Asf G ]
A Re Sl E BhRY ST H8,  7E X 0w )
KPUEF B RT A, SIM BT i) 44 A
TS E Ay, Aot SIM AL Sext
FESLHEATRI AR, FEARRE AT REAEAE RS ) ik
P& MRM #&,, AL SIM, MRM ¥ B4R, A
FIFRDT ST A 2 AT, SEARFEALHRE R
Y. A RO KR T R R R R
TIC EIEA #5245 5 B Vs 7eAH I A I E] 23
Wg, {HEH TAE MRM BT, B T H G ] — 3,
AT BT A B 1 S R B X 3
W, HARE W SRAEY B — B0 TE N N A A E
Rl =Pz, nE 2A g 1(ILALRR) . & 2C
AU 200 BRI IR TR ) . [ 2D rh L 3(RE T
SR ) [RS8, O X A K
o AR | R OR TIR R | ARe T BE R R
Ak, A A R — B, (HON 2
HABSEAER, WSBAER T HERR

. e
B ‘
N
2
C
llHJ IML
D

Ll |
1315171921232527293133353739414345474951535557596163
t/min

B2 @& GC-MS i

A-IRHEEIY) ;. B-H S X SME; CARS MY ; D-EIFT
HORBTT IR 2RISR 345 T
Fig. 2 GC-MS chromatography of samples

A—Polygoni Cuspidati Rhizoma et Radix extract; B-—Astragali
Radix-Salviae Miltiorrhizae Radix et Rhizoma-Scrophulariae Radix thick
paste; C—Ginkgo Folium extract; D-Fuganning extract; 1—sorbic acid;
2—methylparaben; 3—trtyistynuyylhydrquinone/TBHQ.

AR 22 2021 4F 12 A4 38 45 24 1)

4.2 FESETALPE

i T 25 B 2 R AR BB, $REUN 2
PN ICER 3 R B, BOR T 1%ER R 7 i
YR R R L H bR ¥, FRYE HArfb &9
IV R MR R CBRAEE, | T Uit FE A2 AE
KKy, ALE LB Tk 58 4 LBk O R LR
KRS, R 5E A FEBRIK A X (i A s A K
WE, R BRI, SO A & Tk
BRIREELK , LIRS AT RE 2Bk o [ T B
TR TR R AR, S E 2 8 2020 48
i U A 245 B ) v 00, SR P AR AR L LA
XIRE SR AT HE— 2k, Rl T A RO
TR RGN A T5 G
5 NG

AR S 55 T SCAE B A S A 7 ) R AR R
IR R AT AR AR s, By € T4, H
& ST FKE A AM, WA 2RI
HFARMHARIFS, X5 MAmAM Ry 7
HEP= A 1 A A R AR, 6 it
SRR, WINER 14.3%. 1 C T k2 HE
Y= RO B S PRI R, S
fer= i A 3 HER A E R ATER, 2 R
i, BINERA 60%. HEIRAVGRI A BRI,
(IERVR VAN PZTE 3 O e oy aaeton| A1) I 11 Ne Bl Ve =i
IR AR F A= A BT R, R AR
B H AT F— BRI 7 R A A4, %t
TSR DR AR A SR A, I b 2 R R A
b A= H TR, X7 S AR B R R
I I BT 75 A0 S AR B

Hh ] R 2 RO L R R A L BE
B, ZHORBIMZ e A A, Bl
FE— BB TP 2RI A T R T RE N
90 FK 24 it S ARl i A 7 B g FH Aol 3R AT H 1
WF, Hrp A 47 R ARV AT TR . 47 K
Al 28 ZOoAH A ERREY A A AL, 2 K
v R 25 B A e Ak, 17 Kb 2G5l
AL (S B T A O =5 T et
PR, ABBR T ER KRB b 25428 A r= A
Gh, BN FIR A NE b 25 B U T XA
BAS, 4RI 2582 U R, R
T T IV K (A B B P 0 R R A S ) ol ) A

R A IR R AR o ) X B b AT R
O 00 B 751 B B SR Ak TR B R S R RSB L . Rk
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PR BEAT T W A RLE ), (A rh 25 4R U g
BARRMM R EMR. T ERET 50 R X
o FH B 0GR R) AT SER A T b s S ], SR
P 2R AR ok JH v 54 400 3 590 AT S50 i A S
A5 A L e AU T ) BB AR S I 25 1
A REAFTERAE AT, Xt TE 2y S iy,
Rl AR K A EA AR T, X
79 B e SR AR 2 1 A O T I A ST, [
LT 2 S O AR 77 Al AR 7 i AR 0 T
PP B VB R AT AR R T R s R
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