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SHeEER=ENRTRITENEEXCH 4 MRS E
AT, FHE 8

Gl R4 B v A A oo, 0 R B3R 252000)

WE: B ZIRMNERZAT 4IRS AMEH $ R =TT R#EE(GC-QQQ/MS) ik . FiE  GC &4+, &t
# Agilent HP — SMS £.48 % 4£(30 m % 0. 25 mm, 0. 25 pm) ; H A A A A (He) ;i 4 1.0 mL/ mins B4R A 1 pl; it tfla
AAEX, 27 10:1(V/ V), A% | mL/ min; 34 08 & 4 250 C; 425 B MS &4, 0 F R H(ED & F R, FHZXBEA
280 °C , & FRIBE A 280 C;MS B g JE A 280 'C,MS' A= MSPBEH A 150 C; BF REZREAN 10eV; BH T XA S EE TR
B35 (MRM) 3 75 7 2E 3R B 1] 4 3.0 min, 28 A 2 b RA(N,) , B AR A A 1.5 mTorr R ik B W 85 |\ T ob B2 W 85 AFH 8L T
B R B R A 5~200 g/ mL, ARG ER W 85 2 EAE 1 ~20 pg/ mLJE B A 5% @mmE £ A BIF(r>0.998) ;4 FE 4 0. 004 9 ~
0.027 5 pg/ mL, £ FFRH 0.016 2~0.091 0 pg/ mL; #5 % BE A2 T WXL R e RSD 330 T 4.0%, T ¥ A w d 5 H
96.90% ~ 98.92%,RSD # 1.91% ~3.32%(n=6) EE® PEF =L BWER MHEHE EMES, THTENER = PIRBERSE.
KW E L R A e PR TwaAT RS

Determination of Four Fatty Acids in Coicis Semen by Gas Chromatography — Tandem

Triple Quadrupole Mass Spectrometry
Sun Daying ,Li Kunquan®,Du Pan
(Liaocheng Inspection and Testing Center ,Liaocheng . Shandong 252000, China)
Abstract: Objective To establish a gas chromatography — tandem triple quadrupole mass spectrometry (GC - QQQ / MS) method
for the simultaneous determination of four fatty acids in Coicis Semen. Methods GC conditions: the chromatographic column was
Agilent HP — 5MS capillary column (30 m X 0.25 mm,0.25 pwm),the carrier gas was high — purity helium (He),the flow rate
was 1.0 mL / min, the injection volume was 1 WLj;split injection with constant flow mode, split ratio was 10: 1 (V / V), the
column flow rate was 1 mL / min;the injector temperature was 250 °C ;programmed temperature ramping. MS conditions: electron
ionization (EI) ion source,the transfer line temperature was 280 C,ion source temperature was 280 “C,MS interface temperature
was 280 “C;both MS'and MS® temperatures were 150 “C,ion source bombardment energy was 70 eV;scanning mode was multiple
reaction monitoring (MRM) mode;solvent delay was 3.0 min, collision gas was high — purity nitrogen (N>),with pressure of 1.5
mTorr. Results The linear ranges of methyl oleate, methyl linoleate, and methyl palmitate were 5 - 200 g / mL, and methyl
stearate was 1 — 20 pg / mL (r > 0.998). The limits of detection were 0.004 9 — 0.027 5 pg / mL,and the limits of quantitation
were 0.016 2 — 0.091 O pg / mL. The RSDs for precision, stability, and repeatability tests were all lower than 4.0%. The average
recoveries were 96.90% — 98.92%, with RSDs of 1.91% - 3.32% (n = 6). Conclusion The established method is specific,

precise,and accurate,and can be used for the determination of fatty acids in Coicis Semen.
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R IR AR R R 1R 45, EL LAl R I il 1R 45 A
YA W o 3, 205 BB ITRR Y 80% , va T 22 85 ]
R AR T R 05 TR 2 ALY DG AR AIE 75 25 T3 b

e AT D R AR , A i R AN PR AR T TR / AR A
J0i P PR PE AL s o IS R I, 1t 2 s R o 9 100 9
JUEL 35T Pt A2 30 97 5 ok ok A S A 0 JEE S OV 53 b
JiE R 2 AR R RE ORI 2 — , 2 15 A0 M A 45
LR, 2 F 0 O A9 LE 5 D RE , X0 LA R R R
G0 M2 R G R RTT VR IR IR A R I 1 &
BCIR R o0 — BT I A 5P R R B AR R
JETR TR 30k PR 5 A TR, DR AR it ol i vy L uf
LA, ok B R AGE DN, 30 SR T P I AL Ak B e
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LA Ak g X 107 B4 g 7 1 FEY I o i PR g s T R T 1Y)
07 B TR RO €43 (HPLC) 2506780 SMI (3% (GC)
TR OTHN A 3 HR K BT (GC — MS/ MS) k- 14
S, L rp SO (0 ER IR 5T A A I R P
B, (AR AR S5 R AR LR o S A AR AL S P i
FE M 2y R T ORE £ AR I = DU AR AT
T (GC - QQQ / MS) 2k FLHEA — 2 o i 5 s e il 22 8 J
I W (MRMO) A, AT A R I e s, KRR A+
P, A TR i UE AT M A I et e HAR R
MRM A, 7552 24 05 R 43 B vh R AR 5 A P s R
g AR MR P50 B S 3 DL, O ml il B B R E B
BT - T, G B BH M )8 B e, AR
UL 7 I b 4 R R DT R B Y GC - QQQ / MS
T, DU R 380 e g 0 T 1 s o AR 4R o L
SI= /(1 N
1 E5iLH
1.1 {4z8

8890 — 7000D 7 AH A 1% — = F DU AT T 35 15
X (& Agilent 23 7)) s MS105 KL T4 K- (Mg ki -
FERIZALRS < 10 > A FRA R KB 0. 01 mg) s TGL -
16M 7 5 3 =3 V8 5 25 AL G e R S 30 = A AR T &
HRRATE) ;UPR — 11 - 15T BlafiK / #aik—kb 25
(DU NS e 2l R A BRA R 5 KQ — 100BD ZY 75
THUERS (R LB A AT FRA A
1.2 X%

THITR FFY G bR 7 S A T (LS R 23090610) S 3 iR
FF i v o VS W (L5 Sy 24010428 ) el 1% FY 16 s 7
i TR (FIE5 o S142041) 6 i i P 5 A o o V5 T (AL
SR 21071102) , YW T 1x 58 TR B B0 A BR2S 7l bR
WP L, &R 1000 we / mL; B EESR (63540, H
AT R o3 M4l K B Al K o7 HEEE B O [ K
KA7 4 (=) 25 A RS AL 46524 230701 ,240401
231201; VLY SARR 251k A BR A | L #1454 20221202
AL T 25\ A BRN W L 316524 1800021101 5 22 B
SO A BR S F] L IS0 2023120136 ; MW B
R A BRA T Sk 240402 12 T S AR L
2 AR R TR GBS M IE S, HAFA 2025 4RI
2L (—F8) MR A 50 R
2 HEEHER
2.1 KEEH

GC 4 . (0 145 Agilent HP — 5MS T 41 45 4%
(30 m x 0.25 mm, 0. 25 wm) ; 2 A E 45 (He) 5 3
BN 1.0 mL/ min; HEAEARFR R 1 wL; 43 3k 20 fH i A
AL 10:1(V/ V) A &Y 1 mL / ming #E4F H R
FE2R 250 °C5 B AR (W) 4R R B2 60 °C, LA 10 °C/ min
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YR TR 2 180 °C 45 7 min, FELL 2 °C / min AYH R
THIE % 220 °C %45 1 min, 25 LA 10 °C / min f 3R T+
2 250 C PAFF2 min) .

MS 25 B F 3R 5 (ED & 7, G R R
280 °C, B TR IR ¥ Jy 280 °C ; MS 2 1L 2 280 °C,
MS! I MSHR 340 150 °C5 B TR 2 drRE 70 eV
F6 75 208 MRM ; 75 75 4E 3R B8] 4 3. 0 min;; Rlf 48 <H
EALEA (N, WS E T8 1.5 mTorr AL & W0 A
FMZHEWFE L,

®1 UEVHRERESH

Tab.1 Mass spectrometric parameters of compounds

et 2TE RERXEEFH(n/:) (V) HEHE(min)
WMERTE  296.49  69.0/41.1°,74.0/43.1 5.5 25.65
TR FE 294.47  67.0/41.1°,95.0/55.1 5.5 25.35
HEAB B 270.45 227.0/101.0°,87.0/55.0 15,5 19.15
MIRERFE 298.50 255.0/73.1°,74.0/43.1 15,5 26.70

EAARFET,

Note: *indicates quantitative ion.
2.2 BWHE

FRBNIRE A X BET T < 0 S 25 BT TR P i I
TR G AR TR P PR A o VA RS 1 mL AR IR R R
BEFRUE AT 0. 2 mL, B 5 mL 2P, e & beki B
JERE 2 W BURE 1 mL 43 51 5 dh R R g ST R R A
R T2 F R 200 g FIE R 2 F R 40 wg YR G L I
B, IS B 125,250,625,2 500 wL, 235 5 mL
A INEC LR BT 28 A5 TR SR s |
TR P i o vk B 444051k 5, 10,25, 100,200 pg / miL
AL AEHR FH B MR B2 R 1,2,5,20,40 wg / mL 1Y 551
TRA X A TR -

PR TR R - TRURE SO, 2o =50 Uy K 0. 1 g,
FEEFRE , B 50 mLBLOE T R INA 25 mLIEC ke,
H (IR 300 W 4% 50 kHz, F [A]) 40 B 20 min,
8 000 r/ min B> 5 min, B FVE W S mL, 0. 4 mol / L
AAAALER - RS AE ) 1 L, B8 A AL P 10 min, S 7K
5 mL, # & 30 min, ;L E W, 28 0. 22 pom FlCFL 38 AR A
U8 BRI, BN TS .

25 AR HE S VA YA < ANTBURE: i, 42 A VA VR %
Pl A
2.3 FiRFEE

L JE MG« 2 B 2. 2 TR YR A IR A L it
TR B 2 0 R VA TR A o, 45 2. 10 e A%
PEFEREIE 0 3% i ] 25 R4S BAndl o (i gy B
U B AT A EOR A5 U BTG T, A 5 b B AR
214 B BRI IR] S5 A i — B, LB M R A LR 1

RVE R AL 2. 2000 F RANTRA X IS R GE
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1

1. Methyl palmitate 2. Methyl linoleate

3. R WEE 4. RFER T BE

B. Bk deisik  C. '@ RIER
EETRE

3. Methyl oleate 4. Methyl stearate

A. Mixed reference solution B. Test solution C. Blank reference solution

Fig.1 Total ion chromatograms

20 VIR IR A A HEREI S 0 SR T AR L LR
BB TR (X, g / mL) R AR bR TR (V) S
e BRHEATERANE 1, 25 R WL 2. 73 | LAAS R U o3 1048
I 3AFEARMELL (S 7 N) IS A A 1 O 2 S BRI I BR
GiRIER2,
®2 KUEXRESEERENRERER(n=5)
Tab.2 Results of linear relationship,limits of quantitation and

limits of detection (n = 5)

B it SEER REIR O RIR

(pg/ml)  (pg/mL) (pg/mL)

WERTEE )V, =690679.58X,+145327.47 0.9990 5~200  0.0910  0.0275
LhBFE  V,=43908.09X,-5842.13  0.9993 5~200  0.0733  0.0240
B TR Y,=20814.170,+75773.38  0.9987  5~200  0.0615  0.0198
MIGEPE  Y,=8854.26,+995.67 0.9996 1~20  0.0162  0.0049

FE % B0 B 2. 2 TR YR A X Bl VA WS o, 9
2. 13RI A5 P St bR I A2 6 UK, T SR TR 45
TR F R I R TR PR IR P R A PR HH R Y RSD
SN 2. 28%,2.49%,2. 58%,2.36% (n = 6) , 7 B 1L
AR RS

R PRI - BURE i (JHE5 R 24040 1) K3 K 0. 1 ¢,
KR PRAE 42 2. 230 F T il s sl i 3, o0 0 1 &
TRCE 0,1,2,4,8, 12 h b4 2. 1 300 F 3056 25 140 E FE 0
E TSR VA T FR L 45 Sy R FH R I TR HY TR e 1R
il 1A i R Y R s 1 AR Y RSD 4353 R 3. 17%, 3. 66%,
3. 78% F13. 87%(n = 6) , FRIHE IE R EIRE 12 h
WIEARTRE o

A PR  BURE & (1658 24040 D) K3 K 0. 1 ¢,
KB ARE 6, 44 2. 2 W0 F J7 vk il £ Ak i ot VS L, T
Fie 2. 1500 BRI A5 AR FE I 2 | il s AR IR
it o 245 AL TR H TG ST R R AR R T A A R
H g & & 19 RSD 4 % 4 2.74%, 2. 47%, 2. 25% F
3.33%(n=6), RWITIEE LM R

TR Tt « BE A A A A (FiE55 o 240401)

WA 0.05 g, WEEHRE , B 50 mL B0, I 64y, 709
IR A XoF Bt Vs VA o, 22 2. 2 300y i il 4 (i
VW, e 2. 100 IR A5 R AR | e SR TR, IR
SRR g A5 R LR 3
2.4 HREENE

7 A A RS PR L HE 2. 2 300 vk 4l
il B B SV U, AT 2 0%, PR 2. 1 0 R G A A

F3 MEEKRELER(n=6)

Tab.3 Results of the recovery test(n = 6)

HlRsy HEAZg MmAE(mg) WEE(mg) ECE%) X(%)  RSD(%)
R 0.9227 0.80 17011 97.30
0.9340 0.80 1.7006 95.82
0.9262 0.80 17106 98,05
98.24  2.03
0.9296 0.80 L7444 10185
0.9253 0.80 1.7128 98, 44
0.9261 0.80 1.7099 97.98
T 0.6040 0.50 10844 96.08
0.6113 0.50 1.0902 95.78
0.6063 0.50 L121 10116
9.3 238
0.608 4 0.50 1.0858 95.48
0.6057 0.50 1.0865 9. 16
0.6062 0.50 11022 99,20
FAm 0.2702 0.25 0.5121 9.76
0.2735 0.25 0.5207 9. 88
0.2712 0.25 0.569  102.28
9%.92 191
0.2722 0.25 0.5187 9. 60
0.2710 0.25 0.5194 9.36
0.2712 0.25 0.5153 97.64
A 0.0575 0.05 0.1066 9.20
0.0582 0.0 0.1058 95.20
0.0578 0.05 0.189  102.20
9%.90 3.3
0.0580 0.05 0.1049 93.80
0.0577 0.05 0.1047 94,00
0.0578 0.05 0.1068 98.00

109



A I -

Inspection and Test

&%

China Pharmaceuticals

2026 47 A 20 H %5 35 %455 14 )
Vol. 35,No. 14, July 20,2026

HEREINE , 10 S AR, T THARRE i v 4 DA I 1R FE I 7
i, PR AR T 2 55 BE iR YR 00 o A S R AL
Yo e i b A R TR (1) SE B 75 1k o4 R AR R - 34 7
AR MR (19. 27 mg/ g) > WAMPER (12. 60 mg/ g) >
FERER (5. 55 mg / g) > WERRAR (1. 13 mg / g ), HLIR [H] &
2 ,RSD N 9. 26% ~ 13.29% . L3 4.

R4 HREBNELER(mg/g,n=2)

Tab.4 Results of the content determination in samples (mg / g,

n=2)
B 22 WA LB AR RN#R
230701 17.57 11.49 5.12 1. 10
240401 16.43 10. 77 4.76 1.03
231201 21.93 14. 39 6.52 1.25
20221202 21.38 14. 04 5.96 1.23
1800021101 16. 58 10. 81 4. 66 0.98
2023120136 21.70 14. 11 6.25 1. 18
240402 19. 63 13.03 5.81 1. 05
X 19.27 12. 60 5.55 1.13
RSD 12. 67 12.75 13.29 9.26
3 Tt

3.1 BIGHEE

L 7 9 %48 T Agilent HP — SMS EAI4EHE
Agilent VF — 1701MS 4%+ #l Thermo Scientific TG -
WAXMS BANEH: A% 30 m X 0. 25 mm,0. 25 pm) ,
HoAfifi ] Agilent HP — SMS AN HE T 4 Tl IR 5152 Y ik
PRI T EAR MO RE ) e RAF R IEIE , B 5 HAL
TG 22 [ 11 43 B B RO, MO
3.2 GC &#htk

ST S R AR B R AR D2 T i (R TR 4%
P AR IRE 60 °C, LA 10 °C / min BAR TR 2 180 °CL, 14
F£7 min; LA 1°C / min BRTHE 2 190 °C, ££5F 1 min; L
4 °C / min 3R THE ZE 260°C, 155 12 min) Feal %
J Tk 1) 3 e R AR 5 B B 2R AT T Ak o 43 BT B TRD R
58. 5 min 4555 % 43 min, 27+ TEMRCE,
3.3 RBUAFS BB S HFIERE

T X L T OE Ok 5 B O R SRR, &
BUIE O e 4 B B 7 2 1% et B, ] A A LR 1 v
BB R, TR TR U A0 R AR A v R AL
S R 0. 4 mol / L &AL — FIBERR AL 7], 78 5 A
ZFF GEE A AL 10 min) RTS8 S EE AL , 9 T R i K
1] 52 07 5 5000 AN 100 i I e S Ak, A B S S
B IR R () K AR ZH
3.4 SENELERSH

2l M I SR R AP T T R 1 e PR AR
5 P 9 7 LR U S, 4 FRIE TR - 38
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TARUCAINTR > WAl PR > AEHR IR > B f5 I , Il i
I T 2 55 AN 1R RN B 7 1R o L 82. 7%, 5 SCHR 1B 1Y
oS IR AL R IE — B, 2 B T S N A

RE TR (4 R Pk | B2 4 pess 7 8 0 v B Ak

SR, LR [l 1 22 W 2, RSD 4 9. 26% ~ 13. 29%

X FRAIE (A 22 55 0 BRI = M A A% L IR AAE LRl R

WO KN T A A7 S A A TR] S 78 3 U S b i 4

il H 7 S T I B R 2R T R I R 5 e B R
E2 S U N G R vk X (ERTETR N R

b CRELEE S, AT TS T AR R Y BT AR
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