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[FZE] BW:a0E T IR BR AT E FZEIEN RS & &, FE  RHRRRBOE R BOLIR R, & H
BRfb AL B S, F GC-MS 38 FH SOk A8 5 R 4 sl 2E A7 40 A RS 28 o R HH B 404 AU (i ok, B R AR S DL = — R W R O P9 A ()
A 00 5 T JRR - TP AR AR R BB R R MR R R Y F . SRR IRt 10 MBI ER , S IR S & 1Y 99.43% o FRHRER A
BT . T 1% 0 510 9 92 110 28 4 43 50024 33. 6 ~ 336 mg-L ™' (r=0.999 0) , 6.58 ~65.8 mg-L ' (r=0.9999) ,33.4 ~334 mg-L "' (r=
0.999 8),128.3 ~1283 mg-L ™' (r=0.999 5), 4 &4 K+ [ U 224> 5 & 100. 4% ,100. 6% ,101. 6% ,101.0% ,RSD 43 51 K
1.3% ,1.5% ,1.6% ,2. 1% (n=9). S : %% 7 HMKFH 0y 10 s B 82 IF & ok g Sr 7 I rp 4 B 32 22 i 105 B2 1 43 09 & 12 DU
FE 7, NN TR RR T B R A AR AR o
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GC-MS Analysis and GC Determination of Fatty Acids
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[ Abstract | Objective: To analyze the components of fatty acids in the seeds of Abutilon theophrasti and
develop a method for the simultaneous determination of the main fatty acids. Method: Samples were extracted by
Soxhlet extraction. After methyl esterification treatment, fatty acids were identified by GC-MS and determined by
GC with a FID detector and methyl heneicosanoate as internal standard. Result: Total 10 kinds of fatty acids were
identified, accounted for 99. 43% of the total fatty oil. The calibration curve was linear within the range of 33. 6-
336 mg+L™" (r=0.999 0), 6.58-65.8 mg L' (r=0.9999), 33.4-334 mg-L~" (r=0.999 8), 128.3-
1283 mg-L™' (r=0.999 5) for palmitic acid, octadecanoic acid, oleic acid and linoleic acid respectively. The
average recoveries (n =9) were 100.4% , 100. 6% , 101. 6% and 101. 0% for palmitic acid, octadecanoic acid,
oleic acid and linoleic acid respectively. Conclusion; Ten kinds of fatty acids are identified and a method for the
determination of palmitic acid, octadecanoic acid, oleic acid and linoleic acid in Abutilon theophrasti simultaneously
is developed. The method is sensitive, accurate and reproducible.
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e, PIARSRAE ST FE AL P AE 5 HIRE b1y %
IRy T S R HIL D 0 78 SRR O E | ST NI A
TR o ol 72 1T 36 9 0 LA B B A R EL O g
PRI T RR - B A R A () BE 7 JF R R Bt 7 GC-MS
Gy AT ARG AR SR A 335 05 I A THTRR -
FEAR R A5 TR 3l 7R R IV 3 R B A o, R TR RR T Y
BT e =%

1 ##

GC17A-QP5050A 71 Bk AL ( H A & A
H) ), Agilent 7890 S AH 4,435 4 . FID £ il &% ( Agilent
R A ), TG332A B 43 B K ( F 43
BrRF-)) , BSL10 Y Hy K F- (b3t 58 2 R B {28
RGEATBRAF) , HH-2 BUE I 7K 76 5 (4 32 1 8 i
IXART) ,SCK-SLB RIS Ak A= i (1 183 F J3 Br X
APRAFE) .

Xof HE A R (4B > 99% , it 5 N-16M-S3-U,
J[E NU-CHEK A w]) i fi5 /iR (46 B > 99% , it 5
N-18M-S15-t, 3 [§ NU-CHEK 72\ &) \Jh R ( 4l JiF >
99% , 5 u-46M-Jy28-v, 3% E NU-CHEK A &) .
R (2 JE >99% b5 u-59M-J7-v, 3£ E NU-CHEK
oA AR AR — R W R (A > 99%
2 N21M-F29-T, 3% [ NU-CHEK A #)) . 15 MK F
2R L FE T A TR A 24 0 I b 2 AT N 2 6
S, 22U B2 E R A B S WY 4 5 0 R i 25 B T RR
JE WY 8] Bk Abutilon theophrasti Medic. ¥ s R 5E

EC ke HBE Ak (60 ~90 C) (43 Hrali, R
AT R RMERN A R ), = AL £ Bk (1R 2 4
AL 21200 A BR 2 | ), Ak A =R AR B T K
FR AN A (S Bl , IR & E 38 A BR A ml L T A
Al
2 AEEHER
2.1 FEAAbEE
2,11 R A BRI BOR [R] 7 H Y TR R
K10 g KEBFRAE , 5 B R I B b, A A ik
300 mL, 25 8 b, Uk 51 i A7 3ilr 7k A5 RS 0
AR
2.1.2 FRETHA P ERALTY BRIBOSIAL R Ha R
T2y 10 mg, H5 & e, THELE D, mA
0.5 mol- L™ S A LA I BEVA T 2 mL, & 60 C /KK
2 AL 30 min FINER AT K, B, M 15% = # Ak
B Tt W 3 mL, B 60 C/AKIBERAL 15 min, ¥,
K% N AIE 2 %¢ 3.0 mL, IR, Jin 1 Fn & Ak 4k 7
2 mL, 4R4%, # B o B L2 WM, Nl i T K B R
LR EMEK . MR R EEEW 1 oL, IR H

JMAO.2 mLINAR AR, HIECHEARZE 2 mL &=
o ERAT RIAR

2.2 TR B W R LG 43 AT

2.2.1 35 5 M DB-1 f1 % F 41 & #
(0.25 um x0.25 mm x30 m) , FHEEF, ¥ 1H IR E
60 °C , 4+ 4 min, L) 20 °C ~min ' F+F 190 °C , 4 %
5 min, FLL 1 °C -min ' F+Z 206 C, 5)5 L, 20 C -
min "' F+FE 280 °C ,4EFE 5 min; JEAE O IE BF 280 C
AR BON 99.999% S, ERER 1 ul, &
Pt 1021, %% 1 mLemin ™',

2.2.2 FiESAME wmFEGE R (ED, ® 7R
L 230 °C,HLFHE=R 70 eV, UM A3 - BT il 4 1R
JE 230 °C, R0 m/z 33 ~500,

2.2.3 GC-MS srHras & T Kl W R 1k ™= 9,
it GC-MS 43 #7345 2 14 4~ 38 i &5 % NIST107
T, O 45 4 bn 1 T3 0 B, X 14 ASWESEAT T 4R
INFNA B 0 (0 3% R UL &1 1, X6 7 B oy B 5 b
W& 1,

10 40

t/min

B 1T o B R A Y B 2 B T i
H 2R 1 A LUA R A 10 Bl D B2 4 55
BIFNYEE b B B W T AR 99.43% , Hirp,
AN ARG TR 7 b, & B 5B 79. 64% ;LA
REWTTR 3, S MR W B B 1) 19.79% . & B
(A b R (70.11% ), W R (7.69% ), 15 i iR
(16.22% ) FEERER (3.26% ) .
2.3 4 PR IR B A 0 B I E
2.3.1 @AM S R id s DB-WAX g
PEABE B4 HE (0. 25 wm x 0. 25 mm x30 m) , FF ik
FEF, BIGEE R 190 C, L 3 C-min' F &
220 °C , ¥ERE C19E FE 250 °C , FID #2875 & 250 °C
P 1.0 mLemin ™" 3L 100 1, B 2L, E BE
10 who 76 BRSO ER AL IS X5 BRI
HEREST AT o PHIS B A B30 I R R R TSN T
2.5 x 10", kA iR FP IR R i R Y R T R R IR R IR
THR R €0 135 06 40 5 B R AT, 5 RH A % 0 1 43 B
JEF > 1.5, 45 ] LK 2,
2.3.2 HWEHIE NARIEWC AR TR PR
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No. ty/min [iEg 7] 4y ¥ ARG F i MMUEE /% S/ %

1 14. 130 8-methyl decanoic acid 81 3 3% g C, H,,0, 186 86 0.09
2 17. 847 9-dodecenoic acid 9-+ — FiHi i CpH,,0, 198 73 0.11
3 18. 483 n-hexadecanoic F# 4 ik C,¢H3,0, 256 97 16.22
4 20.513 11, 14-eicosadienoic acid 11,14-— 1k — 1S CHy 0, 308 87 0.3
5 20. 694 7-hexadecenoic acid 7-- 75 I iR C¢H; 0, 254 81 0.19
6 23.314 9-octadecenoic acid JHFR CigHy, 0, 282 87 7.69
7 24. 766 9 ,12-octadecadienoic acid i il iR CsH;,0, 280 97 70. 11
8 25. 608 octadecanoic acid fifi Jg iz CigH360, 284 94 3.26
9 27.076 1-tetradecyne |- Py oy 196 80 0.1
10 27.499 cyelohexane, 1-methyl<4-( 1-methylethenyl ) -trans Bf £ %5 CroHyg 138 85 0.48
11 29.344 13-docosenoic acid 13-=+ Zfii 4 2 CpH,, 0, 338 79 0.2
12 32.365 hexadecadienoic acid 2 ,4-+ 7N Hr — 15 2 CeHy 0, 252 87 1.04
13 33. 596 decanoic acid, 8-methyl 8- 3£ 3% ik €, H,,0, 186 84 0.15
14 36. 203 decanoic acid, 8-methyl 8- 3£ 3% ik €, Hy,0, 186 81 0.07

A 4 (r=0.999 0), Vypy =2.835 3X +0.015 9 (r =

) 0.999 9) ¥, =2.895 3X +0.041 0(r=0.999 8),

3 S Yyum =3-061 6X +0.033 1(r=0.999 5), 3K 5 HH

s 4}\» fz O fs W2 L AR AN R 43 i 7R 33.6 ~ 336,

L . SIS A 6.58 ~65.8,33.4 ~334,128.3 ~ 1 283 mg-L "' 1k

) s HR ML B R

2.3.4 MmEIE K WCBUR A X BRI

1 0.4 ml, M 2. 1.2 50 F il 6 7 ik A 76 L3k 3

Jk 3 5 FAF T ESLHERE 6 YK, W A5 A% A AR P R L A A AR

- — 2L 8 4{& i . FF 5 30 5 Y 1 T A5 4 0 1AL

t/min
AR B AR 5 . AR PP R 52, O P R 5
3. AR 4. TEMAR S, — bR AR
H2 HHEFHES GC @i

17 mg K5 % FRAE , B 25 mL B, IniE O e B =
ZIBE BE5) BE AL 676 mg- L™ (1 P BRI TR

TR G X A0 VS R < 43 00 O SR AR TR B AR 7R i
P2 RIS Y 1 % R 35 o R 8 PR, BT 25 mL B
o INE O e B 2 20 B B S e AR A R A A
M IH1 R R I R T R MR R 4 B0k 2 016, 395,
2 004,7 700 mg-L " IR A Xt IR SR .

BE VR [ 2. 1.2 T4 5 3
2.3.3 LMEXRRFLE WEEBUR S X IS H )
0.1,0.2,0.4,0.6,0.8,1.0 mL 4> & T H %€ B 5 it
B MR 2012 WUT kR SR G, 7E E ik
S T WL HERE SR AT o DA Rl 3 VR T
e (mg- L7 SR AR bR (X)), X6 R 5 5 P bk 0 ok
AL A AR (V) el vt 2

AL TR N Ve =2. 977 6X +0.196 8
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FLAB Y RSD, 4330 1.6% ,1.1% ,1.0% ,1. 1% 4
R WAL NG %5 B R AT

2.3.5 HEMWIRE  BUHIL HOR KR 6 4, B
B2 10 mg KEBRRE , I 2. 1.2 T F ik #e e, 78
R E A AR AT, TT SRR AR R R IR R LT
W AN I & = ) RSD 43 91l N 0.4% , 1. 8% ,
1.1% ,0.8% , KM Tk EE R

2.3.6 FoEMEALe  HUE RS, IR 20102 T
THEEE, E=RTE, /40 F 0,2,4,8,12,
24 hiE bR Ok 451 N HERE 2 B, o AR R R I
T i 2 Y 3l R P T A IV 3 R Y R 5 P b 06 1 A
FUAB () RSD 4> %14 0. 8% ,1.5% ,1.6% ,1.9% , %
BHRE SV VAR 24 h N RRUE TR R AT

2.3.7  JnAEIRICR S HOW AL 7 b T RR 9 9
0y, B 29 5 mg KB FRE , 43 DI B AL b oS
3 v B R 6 BE O VR, R 2012 T 7 ik R AE R
P o) 4% 0% 0, R AR DN RE ST F 38 1] iR A L
2,

2.3.8 KESVINGE  HUO LN [R] 7 M 60 TR RE T,
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R2 WHRFHPEHRDKEERLR

W& 2.1, 2 TR 7 ik i A8 R W I TR, 7E b 8 3 SR 1

o Feghh AR WS BfgE PR RSD T R ILER 3,
ht/mg  /mg /mg /% WOR/% /% gE LRI DU N W VT IR Gy O RE B A TR T R
KM 0.7963 0.6048 1.406  100.9  100.4 1.3 B I At AR Yk 2, T R R A
0.799 5 0.8064 1.596 98.9 =
Ao
0.797 9 1.008 1.806  101.2
- 3 g
WifsH  0.1492 0.1185 0.2695 100.7  100.6 1.5
0.1498 0.1580 0.3136 101.4 #4717 DB-1,HP-5,PEG-20M fil DB-WAX 4 2
0.1495 0.1975 0.3476 99.6 R R B A R A4S AL L 25 5L 5 0] DB-WAX £ 3
iR 0.6073 0.4809 1.082 100.6 101.6 1.6 .
4 L I3
N B A HE AL A5 B 9T BB | R RO 5BE, %
0.6085 0.7214 1.334  101.5 T 60 ~230 C 1y F il =0, & B FF (Méﬂﬁj\ﬁ
WahEs  2.753  2.310 50152 102.1 1010 2.1 200 °C A& A B H I 5 %5 %% 190,200,210 °C 4¢ fH iR &
2.764 2. 695 5.507 100. 2 ﬁ: ﬁfiélﬂéﬂlk?m%ﬂ%‘ifﬁi ?}:Eﬁﬁi 190 ~ 230
2.759  3.080  5.853  100.6 .
CHE TR 2, IS nT DLk 2 R gk 40 5, X ik
K3 BHKRFHPEMBRSENE (¥ +s5,n=3) mg-g !
B3 ¥R R i I 12 T R V3 iR
b 148.1 £0. 11 24.34 £0.07 126.8 £0. 06 454.3 £0.08
T 138.5 0. 06 21.73 0. 06 117.5 0. 15 469.9 0. 14
oRea] 67.58 +0.18 13.51 +0.06 70.72 0. 14 336.4 +0. 39
iOE4 137.1 +0.27 18.56 +0.01 124.6 +0. 02 473.8 +0.36
T 162.2 £0.29 20.92 £0. 16 135.7 £0.27 433.2 0. 19
7 )i 157.7 £0. 09 22.30 0. 16 148.5 +0.23 518.3 0. 13
L% 144.3 +0. 17 36.23 +0. 21 123.8 +0. 07 433.9 +0.08
L 165.4 £0.03 30.98 +0. 13 132.8 +0.07 586.3 +0. 13
T 146.9 0. 41 28.20 £0. 14 126.8 0. 16 564.7 £0. 10
I, W IR a] A [ 6] HIHE EE. KT 0 i 2 08 b iR & 2 2

SCik' A I R PR R A S X B S

U7 R ) 5 %) T AT S R A — R 2 S T A

7, ME LAUPRAIE D7 25 B E B B . X — SR 2 S0 5 A

A o A SR T P bR 125 00 7 T JRR 1 3l e I 0 7R FY

o IR TR S X B, B A8 CRIE J7 125 1 THERA o
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