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[(WE] BH: @& AR (GC) I & R [ 7= Hb 4 35 8 107 il b T3k B2 R AR MR & st ik, F ik SR PEG-
20M AT S BN HE (0.5 wm x 0.32 mm x 30 m) ;S Ak L 280 C, FID &l #% , B 300 °C, A BT IE 165 C, R +F 3
min, Bl 3.5 C -min ' FF 205 C,#R5LL 35 C -min " FF 230 °C {145 22 min, KA (99.99% ). LA ik A 38 B
PR 10 A [5] 7= b 25 32 7 25 b4 25§ B 5 HEAS [R) 7™ bk i b AP B4 IS 0 I, 2 PR AR S L AT -B R R TR A AR, R AT I R L
Mo G5R: WIHFRFE0.1223 ~1.958 1 png KM X R R (r=0.999 8) ;Wi BR7E0.039 2 ~ 0.626 4 pg &M X FR R4 (r =
0.999 8) s FRMH AR TEOD. 037 2 ~0. 596 4 g LR R RE (r=0.999 8) o & 77 #4455 1 I5 i it b 24y LU i 92 & 4 o S ey, e 1
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Determination of 3 Kinds of Fatty Acids in Arctium Fructus by GC

LU Shu-jun, YANG Yan-yun, XU Liang , KANG Ting-guo” , WANG Hai-bo
(College of Medicine, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract] Objective: To assay linoleic acid, oleic acid and stearic acid in the fatty oil of Arctium Fructus
from different areas by GC. Method: The GC separation was performed on a PEG-20M quartz capillary column (30
m x0.32 mm x0.5 pm) and the initial temperature was programmed from 165 °C to 205 °C at 3.5 °C +min ' and
kept for 3 min, then raised to 230 °C at 30 °C -min ~'and maintain for 22 min, inject temperature at 280 °C , FID
detector temperature was at 300 C , carrier gas was N,(99.99% ). Petroleum ether was used to extract the fatty oil
from both crude and processed Arctium Fructus of different areas and after methyl esterification, determination and
comparison were carried out by taking margaric acid methyl ester as internal standard. Result; The standard curves
of linoleic acid, oleic acid and stearic acid were linear within the range of 0. 122 3-1. 958 1 pg, 0. 039 2-0. 626 4
g, 0.037 2-0. 596 4 pg and the coefficient were 0. 999 8, 0. 999 8, 0. 999 8 respectively. The content of linoleic
acid was the highest in fatty oil of Arctium Fructus from all areas, and the content of fatty acids would be
significantly affected by processing. Conclusion: The method can be used to control the quality of linoleic acid,
oleic acid and stearic acid in the fatty oil of Arctium Fructus, which is accurate, reliable and repeatable.
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1.1 {¢g%  JD60-4 AUHL+ K F (I FH e % M+ A
FRATF) (TGL-16G 5320 B .0 ML (11 28 5= B 22 AU A%
J7) (Agilent 6820 S AH @G R 48 . T 4E 3 . CERITY
NDS QA/ QC R4 (A k) & kM & 7 16 K I 2%
(FID) .

1.2 5 AahEE(30 ~60 C) HIEE R EC
Bt EA AL AR S A b Al

1.3 3Kzy  XFRESh Wil S (2 > 99% it
20101021, 24 [F NU-CHEK 23 #]) |, Ji iR F g (4 >
99% it 20101117, 2 [F NU-CHEK A &) |, £ 5l ig
s (4E B >99% , 4t 5 20101117, 2% E NU-CHEK
PNy RRIR R (ZEBE > 99% L, it 5 20090408 ,
& [E NU-CHEK 23 %)) o AR : + L ke g B ik (46
BE > 99% , it = 20100816, 3 [ NU-CHEK 28 #] ),
10 AN [a] 7 4 4= 3% 7 25 8 38 4 S B R, &5 0 0 R
mn S A LR O R E R . BT BE 2 R A
FEOKBAREEE R F 55 AL lappa BT ERACR S, W

# 1,2,

®1 FAEFHBERRS, REME, BEFRX
No.  SRAEH A & N
1 A A B R AR
2 A R B R
3 R ] E RAE
4 AR A G0 RAE
5 VU1 2 2 B R
6 W TG 45 75 22 3 1 7l R
7 WAL= EAR T AR A R AR E7EE S
8 T b IR F 24 b A RR A ELIE S
9 LT REE YA RAR Ak
10 TR R KL B Dip7Lie s

x2 FREFHBET@RES KR

No. g ) S/ it

11 FAk RETA B AMIK A RAR 0801001

12 RHE KEMIT X245 )5 080328

13 INZR WL B2 R 2k R T 080723

14 PO R e s 2 A op 2 2 B 4 1k A

15 VGZE By v s 2 e 242 AR A A i
2 HEEER

2.1 fEWimagdR e BORE S 2 MO L BR 2%, TR,
B, ok 40 B, 25 Ho B2 oK 10 g, K % PR
FELICEA M, o Bk K B RSB T, A E &
Ak (30 ~60 °C ), K I3 6 h, ik U8, 3% 8 T 45
FREE, 0% M, [l IS0 70 22 A ik ok, I L 3% 2
PR PRI B 22 52 AR I 5 mg, BT A5 9% o5 €6 18 Bl ol , B
o R M m S, g R = (M, - M,)/
M, x100% , A3k 55 W 45 4 3% - i W o~ 2 0 %2
15.26% (n =6),
2.2 3B 4 PEG-20M giPE A7 8 5 40 4 4
(0.5 pm x0.32 mm x30 m), KL= E 280 C,
MR WIIE 165 °C , /%% 3 min, L 3.5 C +min ' F+ &
205 C, 4R 5 LA 35 °C - min ' FF Z 230 C, {F 3+ 22
min , K 0 £ & BE 300 °C L, 2 AAT(99.99% ) AR
2 RS AL R R 2.0 pl,
2.3 EWH
2.3.1 NFREMAHISE  REE PRI LR PR,
TNIE Gt 5 A, i 11, 31 g- L7 1 P BRI TR A5
2.3.2 XSO A 3 iR B ORE A R
R 3 R HY T ST il 2 PR R e AR T OE O e e 2
A3 2. 13,2.61,9.79 g- L™ %W .
2.3.3 MRS EWA R &S WU W R & 0.5
g BB E . SE THEERKEM S, IMA 0.5 mol
LT VEE AR AR - T B 20 mL, T 60 C ks P R Ak
15 min, B EH 5N A 25% KL R K 40 mL,60 °C 7k
WHE 15 min, WA A IEC &€ 20 mL,
P2, AR F0 8 AL B W 20 mL, B0 B B I W RD
B &M WP EIECKEZ 12.5 mL, & F 25mL &
L, 1 mL NARIE W, HIE C e 55 B2
2.4 A EAFNEE KA, FE 2.3 F
G &S I E o Z A B e 2 8 I 5N
PRI B B R A, WL 1,
2.5 ZMEXRRFE KWW 2.3.2 il 5 16
W, PR P BRI 8. 75 mL IR HY R A WE 7. 50
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L AR TG 2. -CEmR T B 3. R O 4. R O

B1 4EFEBHE GC

mL 3 R B IR 5 W 6. 25 mL IR B T 25 mL H Il
HOINIE C b 8 A B 2B, AE IR A R IR W
RS B R IR A 8.0,4.0,2.0,1.0,0. 5 mL
S35 E T 10 mL B A B INA 1T mL WAREE T,
FHIE CbE 25 28 20 B, il 5l 3R 20 ok J3E 0 Bl V% VR
R HL 2 pL, 452 2. 2 TR a3k AR AT 0 , i ok
oI TE AR o LA X Lt 0 T AR 55 P b 4 0 T AR
LU X 25 X8 R i e B2 D DN A ) VR BE 22 L kAT Il H 43
Bro S5 ULER 3,

R3 3HENBRPEMNREXR

e 7 2 Y R 4% LM/ pg W5 12 r

F A R Y
il
i R

0.0372~0.5964 Y =1.0345X +0.009 7 0.999 8

0.0392~0.6264 Y =0.489 1X +0.007 4 0.999 8

0.1223~1.9581 Y =0.7357X +0.0222 0.999 8

2.6 KRS MRS aEL 2.5 TR ] A5 0y e
R BE X VAW 2 L, 4% 2.2 TUT (0 S i Lkt
BE6 U, 0 SR 0 i W T AL 2 SR A R R G, e R
Fi , STV ¥ 2 FFY TG 06 T 5 9 A ) 06 T B LE {E 7Y RSD
43314 0.91% ,0. 62% ,0.30%

2.7 HEEMWIRAE HEERBE (2 SH
an ), MR 20 303 TR J5 A AT A 6 4 b S
2 2.2 WU A% A5 RE 2w, AT GE 10 sk 6
TR DAREAR R P R TR P R S R R R Y
7 25 S8R OF #3680 &5 SR 2% W1 A A R TP TR T
i HF M I R P B & 9 RSD 43 B h 0.83%
0.51% ,0.35% .

2.8 FoEMilE WU — K R R (5 2 SR
) Lol il 4 0,2,4,6,8 h i, # 2.2 TR A%
F e R 2 pl, O (0 gk 0 E AL, 25 AR L
At R R R ek R R R STV R PR T 0 T AR B
PIAR W I T B =2 He, RSD 43 51k 1.29% ,1.02%
0.26% , FHIFE S TERI 2S5 8 h AR E M R 4F .

2.9 ARG RS AR 2.1 TR A5
ELN S 5 0 B WA i 0. 25 g (GEFHEE 2 SRR ),
36 13, B0y 43 B A RE R R 9 R R T R
FH WX B, 2 24 303 T ol A AR S R, A 2.2
T S E T RS 2 pl, e . Z5R LK 4 ~6,

R4 BEHBRPEOKE(=6)

FRBe Gt/ g RS & i /mge g ! AL/ mg W5/ mg Ia] g 3/ % -1t/ % RSD/%
0.256 6.608 6.39 12.91 98.62
0.255 6.546 6.39 12.79 97.72
0.253 6.239 6.39 12.19 93.12
0.257 6.279 6.39 12.27 93.76 933 22
0.252 6.367 6.39 12.44 95.04
0.250 6.356 6.39 12.42 94.89
2,10 BERRINGE  BUI0 ANARR MRS F 2 RS 2010 IRIFRR AN S RS I R R A R

AR AR 25 T M A, 4% 2. 3.3 T A, AR 2.2 30
RGN AR 2 pL, il R A LRI
THE R R TR I Tk TR Y IV TR P T )
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PR 55 AU T 1 I A 3% IR o eh 3 BRI B R

®5 WMEFEEKE(n=6)
FRRERL g BRI A /mgeg Tt AT /mg W5/ mg I e/ % -4 /% RSD/%
0.256 5.423 5.22 10.31 93.62
0.255 5.414 5.22 10.29 93.41
0.253 5.478 5.22 10.41 94.48
95.18 2.32
0.257 5.438 5.22 10.33 93.72
0.252 5.728 5.22 10.88 98.69
0.250 5.638 5.22 10.71 97.16
£6 TMBFEEIKEn=6)
FRRE R g RS /meeg ™t AT /mg 4k /mg Il e /% -1/ % RSD/%
0.256 39.952 34.26 72.03 93.63
0.255 40.268 34.26 72.27 93.41
0.253 38.511 34.26 70. 88 94.48
99.81 1.46
0.257 39.022 34.26 71.13 93.72
0.252 36.069 34.26 69. 88 98.69
0.250 36.533 34.26 69.82 97.16

i 296, P MR B A 5 R R

TR 5 ik = TR i x 282/296

S R A X 43 F A R 280, NI Y 2 FY R AH X
Sy R 294 PR L TR A R OF IR T

7 3 IR A e = 09 R S 4 x 280,294

R NLERT,8,

F7 0VHAEFHEEFREFRBEPEHRREE(n=3)

mg-g !

No. o e iR R DI

1 11.18 0. 10 11.72 £0. 03 76.76 +0. 20
2 13.34 0. 07 11.60 0. 11 73.75 £0. 35
3 11.20 =0. 05 14. 66 +0. 02 63.93 +0. 08
4 5.13 +0.03 10. 27 £0. 05 32.02 +0.07
5 12.98 £0. 13 15.71 £0. 05 86.36 £ 0. 26
6 15.51 +0.30 16.01 0. 14 94.84 +0. 35
7 10.67 0. 11 12.48 £0. 09 78.22 +0. 15
8 12.46 £0.15 13.24 £0. 13 62.37 +0. 18
9 8.08 +0. 03 10. 32 +0. 05 68.93 +0. 06
10 3.27 0. 02 3.92 +0.03 20.83 +0. 03

3 Fit5itie

AN S A £ 1% A R 5 T 3 LA T DB-1(0. 25
pm x0.25 mm x30 m),DB-5(1.50 pm % 0.53 mm
x30 m) PA & PEG-20M (0.5 pm x0.32 mm x30 m)

3R AE. T AR 2 IR W R 2 BO0R R

x8 SHARFBGZFEYRIEHBPERRSE(n=3)

mg*g
No. A 2 il Wi iz
11 14.08 0. 16 17.49 £0.02 100. 45 0. 30
12 12.20 £0. 15 18. 88 +0.20 44.47 £0.18
13 8.97 £0.08 20.08 £0. 12 7.19 0. 04
14 19.20 0. 61 29.94 £0.23 13.31 £0.42
15 7.31 +0.05 7.23 £0.04 7.86 £0. 04

ST WK, TE 25 B 2 e B v AP Y U
B, 0 W% 7% B T8 YA ) A A X 2 3 73 S ) S
PRI AR S 56 5% ] PEG-20M i 1 A% 28 1700 5 73 #r , 45
RF W25 A3 73 BRI

ARSI R AR IS #EATIN E , LUK B T AL T
ShPERESE N R I i R IR 22 o AE AR Y e 4%
7T, K 2 B0 T 15 W TR 2 0 - 7 19 SRR 4 38
ZHEFE Ciio, Crg s Crong s Coseo 55 75 A7 B0 1) B0 AS 1 11
N U R AT S . TR LR A AT LR L A
SR REFE Coo VRS9 BRI, LA B I 1) 5 5 00 4 03
Gic B o) S 8 SR E RS 2 S S N S D S T
(R -

T S LU A 55 1 i 10 i 2H O 1Y) i AR
o, AR SR BRI TS At A 25 A A (T8 ) AT
M 0 BT I B LA BT o L T i I TR 3 3 R R
WA, v o B ol T v, A R 22 S R WL TR
FIURE 5 T A A R 1) 5 R A A8 Ak o PR AT EASA
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