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Abstract: Objective To analyze and evaluate the chemical components from flowers of Astragalus membranaceus var. mongholicus,
and to investigate the potential value of the medicinal plant resources. Methods UV-Vis spectrophotometry was used to determine the
total contents of polysaccharides and water-soluble protein. HPLC-PDA/ELSD method was used to determine monosaccharides and
oligosaccharides and GC-MS method was used to determine volatile components and the fatty acids in the flowers of 4. membranaceus
var. mongholicus. UPLC-TQ-MS method was used to analyze the nucleosides and amino acids. Results The flowers of A. membranaceus
var. mongholicus contain abundant polysaccharides (47.02 mg/g), water-soluble protein (470.66 mg/g), fructose (45.46 mg/g), glucose
(8.71 mg/g), and sucrose (1.05 mg/g). There were 32 kinds of volatile components detected in the flowers of 4. membranaceus var.
mongholicus, in which oxy-derivatives were the main components. In addition, six nucleosides and 15 amino acids were detected in the
flowers of A. membranaceus var. mongholicus, and their total contents were 2.77 mg/g and 6.52 mg/g, respectively. Eight fatty acids in the
flowers of A. membranaceus var. mongholicus were also detected, in which myristic acid, palmitic acid, and oleic acid were the main
components. Conclusion This study investigated the composition and content of various nutritional components of the flower of A.
membranaceus var. mongholicus, which provides a scientific basis for its utilization and development.
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WK ONG R EY Y E K Astragalus
(Fisch.) Bge. var.
(Bge.) Hsiao B I 3% ¥ & A. membranaceus (Fisch.)
Bge. WIT#MR, BAFSTM. BRI FIK
W2 Tha. EREHEYEEMN AR, T2
DARA2 AR F T o B2 I R B D 5ok} 2544 F T
2yl 25 Tk s sh e ve & foin 1T, HoAth 3 4r (Rl sk =
A ROR & 170 R 72 B AR A R ERE R, &
BRI E IR . H A i s F 4 IR i 5L
e A cp e HZE A ), T R B A AT
WA, HBREME M R R 2. ik, A0
K UPLC-MS. GC-MS %% F o3 #1735 5
XIS mAk. RN
PRI ML 25 MBI IR 5 8 7% L AT 3 B vEAY,
A 3] BH &% 28 B8 F7 00 15 38 e AR P IR 2R I B
&, AWRETIERNA SR RS, AR
FELA) B2 URAE 2 FH 7= Sl A A 5 2 A 0 S R o
1 #H

PerkinElmer Clarus 680 < #H & it X & Bk
AxIONIQT il %% (3£[E PerkinElmer 2 #]);
NIST it B (2011 fi, S E S ARAERA
WLt ) ;s WILEY Ao 1% B 22 (3£ E John Wiley &
Sons A 7] ); Waters ACQUITY UPLC % 4t.Xevo TQ
K #e . Mass Lynx ™ 5 TAESS# M (Waters 24
A]D; UV-2000 48] Wkt EETE (GEEMER):
Milli-Q Integral 5 4K RG0 (BR v 25 3IH 4 7))
Enspive % UJRERFAR{X (Perkin Elmer A F]) .

PR B AR IR (LS B1611057) &b
(5 E1407051) F4H% (45 E1829015). HEMH (it
5 K1702083) 1T Bl iz T 3071 2 =] 5 5% B PR (GOt
5 110887-200202) ) [ £ it 24 it x A 9 e s
WHEIEIS (LS 101K0022) . fmsng (fit 5
101144695). B+ ({it5 119K15841V). JRFF it
5 1001290893). it (fit'5 1001182663). A (It
5101056876 ) . y- & & T B O #t 5
129051252107081). #2Bti% (5 091M0023V).
KA (5 A-8381) BT Sigma A#]; HA
2 (5 110612). FRER (5 110926). 5%
g (it 110728) KFZAMR (5 150826). 7 H
AR (5 140616). AR (5 1508260, FHE
g (it 140616). Siaie (k'S 140616). IR
(5 110820). #i&IR (fit5 110726). F&EIR (it
5 110626). A (5 150826) ¥4NETH [E H

membranaceus mongholicus

MAERFIE R A E s DL bRiE S 25 HE KT
98%. 37 P IR H gV A 5 FELAH VAW H ANPEL
Scientific Instrument (_ W) HIRAA] . PLEALZEXT
HE 5 R 2 B4 HPLC R4 kT 98%.

BCA & KRN 7 & (Solarbio AF, it
5 20170327); R (Merck, [E) F1ZfE (Merck,
FED Bk, sLIOH KN EEEAK; HAh
2RI R ek, 1A i E 2510 2= R A F

TRAEAE R 1. 24 3 ¥ 2016 4F 7 HRHA L
POBVERE, 2/ RS R BRSBTS ek
BT ERMEY S H I Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao 1€ .

2 FAEEHR

2.1 ZHEXSH

210 HREERHIE BHESTEY, i
WM A (40 B) 343, B 1.0g, FERE,
BT 100 mL #7040 mL 1) 80% &
B, ¥ & 2h )5, B (40 kHz) #2HL 30 min, 90 C
KB ENAR 1 h, 2 RGER, S8 H # 80% LEE(80 C)
Tk 2~3 K, JEEIERVEARE THRMmY, K
IINEEZE7K 40 mL, FREFiE, =& 30 min,
KB ENAR 1 h, AR BT, #8251, 13 000
r/min &> 10 min, B3GR, A H .

212 hYEZHEON RGR SE TN,
RS 2 B U B IR A 225.1 ng/mL 7 & BEAR1E
PSR 04 0.1. 0.2, 0.4, 0.6, 0.8, 1.0mL & T 15
mL HZERE S, IHBAKAEE 1 mL. 250
5% PRI 2 mL 5K 7.0 mL JERE2], TN
WK 20 min. KA AN OLEIELE 490 nm
WM ERIEE (A fHo LA A4 [ERNHPALRR (), b5
e TR AR AR RS (XD, 22HIbRUERRZR, A&k
BEFRUEZ T Y=2.572 2 X+0.069 5, *=
0.991 7, Z&PEVERIN 22.51~225.1 ug/mL.

Iy RS REL “2.1.17 TR H145 103 e AR
W, FBAKRRAS 10 f5FERMREA. 5
I3 A 3 I FE AR RS 1| mL FEH, feb
Z WEbRAE 2RI 2 ik, ME R s 4 15, I
KA GIE T BRSPS E. 4R RY
AL TR EZ BRI T2 HOh (23.2411.98)
mg/g (£ 1.

213 BHEZHESITTRER SiKEEENRE
WD 212.3 pg/mL 1)) 28] A 1 o) R VAR 0.1
0.2, 0.4, 0.6 0.8. 1.0 mL & T 15 mL HZERE+,



- 4410 -

¢ 3% Chinese Traditional and Herbal Drugs 35 49 % 25 18 #§ 2018 £ 9 A

*1 XERREPEL. KEMEBRIONER (X £s,n=3)

Table 1 Analysis results of carbohydrate components, water-soluble protein in flowers of A. membranaceus var. mongholicus

(X *xs,n=3)
FEd PR (mg g BRMEZHE/(ngg")  EWi/(mggh) HERE/(mgg) HER/(mgg!) KEMEA/(mgg)
1 21.82+1.07 23.54+0.22 45.48+0.01 8.59£0.10 1.00+0.00 441.07+12.18
2 22.77£3.31 24.08+0.25 44.594+0.20 8.81+0.20 1.08+0.02 484.96+21.56
3 22.61%+1.16 23.4340.92 46.311+0.07 8.731+0.01 1.07£0.01 485.93+27.19
WE 23.2441.98 23.68+0.57 45.46+0.03 8.71+0.03 1.05+0.14 470.661+28.82

I AKANE S 1 mL. 43 7MA 12.50 mmol/L )
VR BR ENER R VAT S mL, $227, TN B 7K A 4
10 min. 2 H0N 0.125%FF)HEME 0.2 mL, #2727,
NSRRI A 15 min. K SRAM 60 B VAR
512 nm AbINE A 8. BL A AP ARKR (YD, bR
SRR NREARRR (X, ZxhibriEdlsk, RArE3
WAL 2 Y=7.640 8 X+0.115 4, *=0.999 2,
LR MEVE O 21.23~212.3 pg/mL.

ARG SRS EL “2.1.17 T 1 & B I e A
i T VR R R K PR RS 10 R5AE Sl A BT - SR G
PEL 3 R R 1| mL TR H, %R
P 22 WA v ph 200 5 v, DS RE SR IA TR A MH,
IR E 2k EAE R R 2 S . 4R
KT IRIEZ B0 &0 HCoN (23.68+
0.57) mg/g (£ 1.
22 KiEMEESH
221 MHAGEE S & Rl R (40
B 34, &6 0.5 g, HHEMRE, BT 250 mL H#
TEH A, 43 BRSSO 1% NaOH ¥ 100 mL, 80
CHEE/KIZHE 1h, AEE, $2EUR 13 000 r/min
200 10 min, B VS 2 mL, BIEEAR B, 4
C I £ H o
222 FEMAPT SR A BCA & E & A
EULEHRECH] “ TAER” F SRR RS 4
R 2 R B B R O 0.5 mg/mL (18R A 6T R A
W 0. 2. 4. 6. 8. 12, 16+ 20 uL T 96 FLIHIE
X0 R LA, I PBS #ME & 20 pL. LT 200
uL BCA TAEW, ¥ 96 fLikE T 37 CifEiF & 15
min, FIREFRACI 2 HAE 562 nm 4B 4 . DL A
E AR (YD), RS SR BB AR bR (X0,
xhlbraEdh e, SR MEMZ TR Y=0.628 1 X+
0.118 8, *=0.991 4, kMG E H 0.05~0.50 mg/mL.

RSB R EL “2.2.17 TR H11 4% 138 B 1 it
aVA, FH PBS FEETH 10 f5FE AR W . 43 )

B3 AR SRR R 20 uL in T 96 FLAR KR S FL A,
Fo s A bRE M 2ol e i, WA ST A 1H,
HRHREZIE T EREM PR EAN SR, 4R
KA E O R ES BN (47066
28.82) mg/g (F 1),
23 HEBRESERRS T
231 M REE & B EAER R (40
H) 34, B 1.0g, HEHE, BT 50 mL H#E
i, RSB IEAiK 20 mL, FREE, #E2h
J&, 25 ‘CiE (100 Hz) #2HL 60 min, HH/K#NE$R
KIFE, $84), 13 000 t/min B0 10 min, HEIHH
it 0.45 pm JEME, SEEAVER, HE4T HPLC 404
2.3.2 HPLC falZfF iy GRACE Prevail
Carbohydrate ES 434+ (250 mm X 4.6 mm, 5 pm);
WEIHNK (A) -2 (B); BREEVEMRLE: 0~7
min, 75% B; 7~17 min, 75%~55% B; 17~19 min,
55%~50% B; 19~21 min, 50%~75% B; 21~25
min, 75% B; AR E 1.0 mL/min; #3E 25 C;
HEFEARR 15 uL. ELSD #dl#s 25 A ERE
50 C, #HAUiE 2.5 L/min.
233 MR AT SR FH Al KIS ) R B )
SN 4108, 4.427. 2.148 mg/mL (¥ HE. 45k
FERER S AR Ao K LA ) 2% PR VR B b vf i
TR 2R B o B B VR B A S, T2k
SRS E R EL “2.3.17 TR 4% 1 3 4B it
A, B AR RS 10 MR, 1T 0.22
pm JEME, HRRRE S AR . H% “2.3.27 T
AT NI E FE SR, AR KRB R R
PER 20BN (45.4620.03) mg/g. %5 B (1)
RS HON (8.7110.03) mg/g. HEHHE 1) T &4 4L
N (1.05£0.14) mg/g (£ 1),
24 FAMRSHSH
241 AEKSERHEE 2 RBOE AR R (40
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H) 34, & 1.0g, HEHE, BT 50 mL H#E
o, KN 10 mL 1E Sk, FREFE, fE
%, EEMA (100 Hz) #2230 min, FRE iR,

HIECeh IR R &, #8257, $250/ 13 000 r/min
250 10 min, BU_EJEW 2 mL, i 0.22 um A HLIENRE,
BNAERESIRW, 4 CIEmsas

242 GC-MS AN ZF Agilent HP-5MS A
FERMEORER: (30 mX0.25 mm, 0.25 um). #S
2 Ak 20 1 1 AAFURE | mL/min; AR E
HFE 200 °Cs AGIIERE 250 °Cs #EFEE 1 ul.

FERFTHE : WIEAIRE 50 °C, {#£F 4 min; PL 10 ‘C/min
F+2 140 °C, f&%F 4 min; LA 2 “C/min 7+ 5 170 C,
{%FF 2 min.

JREE A B REE TR (BED B IRIRA
230 'C, HLTAEE 70 eV, SAHMIE- IR R
230 °C, VI m/z 40~400.

2.43 FESHT SR B “2.4.17 TN & At

AL O BIEERE 1 pL, % “2.4.27 TR &k
17 GC-MS 7r#fr, 3R EIEN GC-MS & &1
(TIC) ik EI WA 1. ik EEdE4 NIST MS
Search 2011, Wiley MS Search 09+2782«%( 4} [ H 2]
KR, SArAERRERT R, N ISR, JF5 30k
Eooxs, X, o far L ANAR G =5 B 25T ER R . 4y
Mo 23 % 25t i i I DRI, AT 468 5 B i AR
RV E A 8. R AT — ki 5
HARR &8, RNE 2. 458 ER, NERET
RrE] 32 FHERMRSY . TR B IE R %
R E BN 19.77% =+ Lkt 11.89%[1 1-
FlE. 8.50%M) 3,5,5- = HIFE-2- A OV Ji-1-. 7.43%1)
1,30-=+Hi HE. 6.32%[1) 2-(3- T Héadt) PUA-2H-
MEmESE, EE L, MR SR S AT AE Y N
B &AM EEERMEA Y, b, fEREET
WIS A AEER . - I, PHESEA . MAREE. S
B, MEESEG . AT

2 24\
b7
NI Ve L g
1%
N 17
3 4
4
| L of10
I 1
: : l\ 12 16
1
YO RS /.
0 - 10
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1 HEAELMRS GC-MS BRETRE

Fig. 1 Total ion chromatograms of volatile components in flowers of A. membranaceus var. mongholicus by GC-MS

2.5 BRELERIEBRALUERS T
251 XFHEGIETRSI S REERREL 15 FhEEERR
PR SR, DA KE S, R E AR
122.0 pg/mL. FHNEAMR 247.0 pg/mL. FREEBR
167.0 pug/mL. &R 14.00 pg/mL. y-2 3T R
175.0 pg/mL- AR Z R 140.0 pg/mL. lHZ L 150.0
pg/mL #ZER 471.0 pg/mL- BEZFER 151.0 ug/mL.
BHER 269.0 pg/mL. FHEER 254.0 pg/mL. BE
T 268.0 pg/mL. KA&WiZ 311.0 pg/mL. K&
R 171.0 pg/mL. HEMR 156.0 pg/mL K174 R
Y ae S

FEEFRL 6 MiiZE ISR, BT 50 mL
B, AR E R, B T 69.60

ng/mL- JRH 63.60 pg/mL X EFEMK 57.60 pg/mL.
JfUmEIE 80.40 pg/mL. HE T 64.80 pg/mL. &1 71.60
ng/mL ARG %o B 4

2,52 HREAIETRRI S 2 IGEERAER R (40
H) 34, B 1.0 g, HEEHRE, BT 100 mL
HEFC T, RSN 50 mL fB4liK, FRE &,
7 E 30 min J5, FIREAIZI 30 min, HIHELL
TR AL Yk 2 Ji 47, 13 000 r/min 25 .0» 10 min,
B EiEmOER, H 0.22 um fFLIEIE R, A
% H

253 Wk HcEk k", XA
ACQUITY UPLC BEH Amide &% (100 mm X
2.1mm, 1.7 pm), AFE 0.4 mL/min, HHEE
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Table 2 Analysis results of volatile constituents in flowers of A. membranaceus var. mongholicus
g5 fp/min Ry 7T FHXS R 250 40/ %
1 3.552 8 2-(3- T WA AE) DU -2H-ML CoH 140, 6.32
2 3.6357 2,4- IO CsHg 2.53
3 3.666 8 2,3- R b CHyg 2.18
4 3.763 3 1,1- = SR e e C7Hy4 1.07
5 3.8118 3-HE Ok CHyg 2.56
6 3.980 9 ZHREEER b C;Hy, 2.53
7 4.046 4 R B C/H,, 247
8 41123 Je A -1,2- IR R b CHy, 2.78
9 44229 3,5,5-= I E-2- 3R - - CoH,60 8.50
10 5.067 6 1-TF% CoHp0 11.89
11 5.405 9 2,5-—HH b CgHyg 1.13
12 5.4747 2,3- I Rl C;H,,0 242
13 5.716 4 1,2,4- = HFEIF b CsHyg 1.34
14 6.040 4 1,2,3-= H B3 e CgHyg 0.69
15 6.992 0 (3-octylundecyl) benzene CysHyy 0.43
16 11.8142 A — F K CgHyo 0.28
17 17.426 5 B CaoHag 1.24
18 17.457 5 HEL CysH360 0.22
19 17.5125 M- 23 B CyoH4O 0.46
20 17.578 3 T BETR CyH40, 0.73
21 20.097 8 ke Cy7Hse 3.92
22 20.504 8 3-2.3E-5-(2- 2 FE T I+ )\t CyHsy 1.42
23 20.715 0 -SRI, (2,2)-9-1 )\ Bk )i 2 g C34Hg40, 217
24 21.001 2 ke CaoHygo 19.77
25 21.890 2 1,30- =4t ¥ C30He0; 743
26 22.055 7 F A C,sH,40 0.50
27 222728 IE=4 2k CxHge 4.17
28 22.7277 3,5- M kT CaoHyg 3.45
29 22.868 7 AT C,0H300, 0.42
30 24.9610 y-4 S CyH500 3.47
31 25.787 8 methyl-3a-acetoxy-7-0xo-53-cholan-24-oate Cy7H4,05 0.92
32 26.856 2 JIE 5 7 C,;H,40 0.57

1 ul, ##E 35 C. WMEHNET 0.15%F R 10
mmol/L HEREL /K (A) K& 0.05%FF R 2
mmol/L F % 1Y) C GV (B, B FE B M 4% 0~
3 min, 10% A; 3~9 min, 10%~18% A; 9~15 min,
18%~20%A; 15~16 min, 20%~46% A; 16~18
min, 46% A; 18~19 min, 46%~10% A; 19~20
min, 10% A. SRR TS A L 2.

254 JFULEM ZECEGES, R AEIE R
TR (ESD IEEFHfE, 2 KRN (MRM)
K. BAEHIE 3.0kV, B FEEE 150 C, B
WA EAURE 258 1000 L/, 550 °C, Ailf i

SANHEFL IR = A 0.15 mL/min. 50 L/he BTl
R TR 5 A% 2R I )R R A o R AL R
Hcmk s E,

255 FER AT AR WFESEWR, KR
“2.5.37 A “2.5.47 TR FARRIKIERE AT, Al
VETIAR, FFEILAMR— mE T RRE S P A% T 28 R O
PRy &, SERWNE 3. R 3 T, FEE
R 6 MZEFRILERSY, BEN
(2.62£0.06) mg/g, HZHEHLLURE S EANE R, 7]
ik (1.83£0.06) mg/g. FFalrhALATIH 14 FheH g
B AT PSRRI, SR 1 AR
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*3 AXEPHREMSEREFZRMEUERSS

SEREAFRPIZEEMEER LRSS UPLC-TQ-MS &ikE

Fig. 2 UPLC-TQ-MS of nucleosides and amino acids in flowers of A. membranaceus var. mongholicus

ENELER (X £s,n=3)

Table 3 Analysis results of nucleosides and amino acids in flowers of A. membranaceus var. mongholicus (X *s,n=23)

B H/ (mgg ™)

P i

i SR B IS ¥ 3 M SRR

1 0.12140.022 1.81340.136 0.37140.035 0.07040.001 0.14610.011 0.116+0.014
2 0.148+0.012 1.828£0.025 0.372£0.023 0.067%0.001 0.150£0.032 0.11940.002
3 0.130£0.020 1.827£0.063 0.396+0.056 0.070£0.007 0.147£0.015 0.11940.008
YA 0.122+0.018 1.842+0.001 0.446+0.032 0.073£0.004 0.143£0.002 0.122+0.008
e, Dﬁ%ﬁj\iﬁ/(mg-gﬁ)

BRI 5 Tt R 5 R y-2 TR LR
1 0.34940.007 0.05540.004 1.278+0.041 0.1661+0.005 0.38040.024 0.04240.005
2 0.345£0.007 0.051£0.001 1.267£0.046 0.164£0.011 0.388+0.035 0.041£0.005
3 0.340£0.008 0.053£0.001 1.368 £0.046 0.165+0.013 0.403£0.002 0.059+0.002
YA 0.345+0.007 0.053+0.002 1.305£0.060 0.165+0.008 0.190£0.022 0.047+£0.007
e, Dﬁ%ﬁj\iﬁ/(mg-gﬁ)

IR e % 2 R BRI W R BRI

1 0.38240.006 0.5584+0.002 0.21740.003 0.10140.004 0.34840.001 0.04640.009
2 0.37940.001 0.55740.008 0.19840.002 0.096+0.001 0.315£0.003 0.050£0.001
3 0.365+0.004 0.549+0.008 0.190+0.008 0.092+0.001 0.336£0.009 0.051£0.005
YA 0.376 £0.009 0.555+0.007 0.201£0.013 0.096+0.001 0.333£0.017 0.049+0.003
e, Dﬁ%ﬁj\ﬁl/(mg-gﬁ)

KA K &R R A S AR
1 1.50140.058 0.705+0.026 0.21340.002 2.68110.060 6.308+0.122
2 1.558 +£0.037 0.751£0.016 0.02240.006 2.57240.206 6.34610.279
3 1.509£0.011 0.708£0.013 0.02140.001 2.618+£0.094 6.374£0.142
YA 1.523+0.041 0.721£0.027 0.021+0.003 2.624+0.055 6.342+0.033

HARERER -2 5 TR HPhAREammlg 2.6 EHBRELERS S

/— 2y
FER =

AT 22 5 R 0 B N v, T

BN (595+0.02) mg/g. AIERF LK
ik (1.52£0.04) mg/g.

2.6.1 XTHESEHHS RS
=wEURE

X HE

X SR VA T % A
ol BB CRHETIR Y T JoR R
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4 1.32 mg/mL, HAARER R =R AN 0.66
mg/mL) 0.5 mL, BT 10 mL &+, WOk
BEZRZIBE, il B HRIR FH R R 29K B H 66 mg/L, H
fth g P TR P S 0 TR B 20 33 mig/L PRIV TR
pEaRTL
2,62 WIRIEWEI% KERBOEHRFEEZ 1
mg, HEME, BT 10 mL Bd, I HF R
MR ZIE, B R IR E N 0.099 5 mg/mL [f]
AR -
2.6.3  MERSIEWHIE  SECITED, R
1.0 g BEAEM AR, BT 50 mL #EEEH, A
10 mL £, & B % G = $2H 30 min, K
H, F LB 2 98R5 &5 13 000 1/min 250> 10 min,
B i eE R, IR IC KRR, 1 0.22 um
TALUERE S I RS2 R IR JE 2 mL B T 10 mL
B, IR N 0.4 mol/L KA A ALHH-F lE
Wi 1 mL. JRFE 1 min [55#E 15 min, HEAIKE
ZIE, #ESE, W EEBEZ) 1 mL T 2 mL B0
B, AN ETKRERNFEE 1 min, S40A5H
B . BB IR AT S AL 200
ul T 1 mL &I+, A 10 pL 2 R FH VAL,
F ik ol IE e iR R 2 %05, #2840, F 0.22 um
MR FLIEIEIERL, RIS AE SRR
2.6.4 GC-MS/SIM 4 #1 1

() ik S %", KA Agilent
HP-5 MS f1 9 B4E Bk FE (30 mX<0.25 mm, 0.25
um), FHENES, SN 20 01, AEBREAN 1
mL/min, BEFECRRIN R 2 508 200 “C. 250
C; HFEEN 1 pL. TR PIGHEE 50 C,
{#FF 4 min; DA 10 ‘C/min F} & 140 'C, {%%F 4 min;
PL 2 ‘C/min F+% 180 'C; LA 1 ‘C/min F+% 225 C,
{#%F 3 min; LA 10 “C/min F+Z 280 ‘C, f££F 2 min.

(2) JRiEHA: B CETEY, BTRGE
TR (ED, BT 230 °C, HLTHER 7T0eV, <
M- R IERE TR 230 °C, i SCAN, #4

G m/z 40~400. FHIEE TSSO 240K
BU, ML, 15208 A 507 7P B i
s VA VR S A S YRS L - o i A T U
B, W 3. TR HE AN R AR W B A 5 2
FEXT R By B8 F1E e & AT R0
2.6.5 FEMHT AR BORESRIEIR, % “2.6.37
T % 262 T 20l dERE 1 pl #3547 GC-MS/SIM 4y
Bt o LA H BRI AR AR I ELAE AL R (1),
B SR FE R AR (XD, Faekmife ph £k H 5% g
TR E , AR AH B RS2 OB AR AR AR B A 4, 1
R R SRR & &2, e R NE 4.
LERBN, WA 8 BRI EEN
(1.380£0.086) mg/g. ANEAIRIHER & HE 7R & &
41.20%, F & BH RS B BRAR KR T RR R
(0.22040.019) mg/g. Wi (0.21640.013) mg/g-

A 2
4
7
1
1\< :
5
( N INn|
1L L
B
IS
/1 2
27 28
4 7
Wb l i r3\ﬂi6 e <
10 20 30 40 50 60 70 80 90
t/min

-AERERR  2-fRiR 3-WMIR  4-BEMRIR  S-WUMPR  6-MERR
MR 7-AEARR 8-l AR
1-myristic acid

2-palmitic acid  3-oleic acid 4-stearic acid

5-linoleic acid ~ 6-linolenic acid 7-arachidic acid = 8-behenic acid

3 RAXMNEMR A) MERREER B) BEIHERERSY
GC-MS BETHRE

Fig. 3 Total ion chromatograms of fatty acids in mixed
standard solution (A) and flowers of A. membranaceus var.
mongholicus (B) by GC-MS

x4 HERPEMBREUZERDSINER (X £5,n=3)

Table 4 Analysis results of fatty acids in flowers of A. membranaceus var. mongholicus (X ts,n =3)

fﬁ%ﬁj\iﬂl/(mgg*l)

ﬁl:l
U wumm R A R

TR

T JFRR TR 771 B

1 0.033£0.002 0.4391+0.004 0.140£0.007 0.1801+0.006 0.230%£0.011 0.23410.007 0.092+0.003 0.101+0.004 1.448+0.044
2 0.030£0.000 0.44410.025 0.131£0.001 0.1724+0.005 0.215+0.015 0.223+0.014 0.094+0.002 0.0961+0.001 1.405+0.064
3 0.028+0.001 0.391£0.013 0.124£0.000 0.15320.000 0.202+0.001 0.204%0.011 0.089%0.001 0.092+0.001 1.282+0.028
#{H 0.030+0.003 0.425+0.036 0.132+0.008 0.168+0.011 0.216+0.013 0.220+0.019 0.092+0.006 0.096+0.006 1.378+0.086
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MWEZ (0.13240.008) mg/g: F 22 AN fig 5 iR
5 AN AN B R (1) 76.78% . 5 B A A A g i R
DAIKRAEI IR . BRI . L BT lR . fuE IR AN N 5 R
RNEBH RS, TR 75 E5 008 (0.42540.036),
(0.168+0.011)+ (0.09610.006). (0.092+0.006).
(0.030£0.003) mg/g.
3 e

wEAE g2y, B AT HM O AR A
i, fER R, N T R R R K
b B TR TE AR, KRR IR AR,
15 6~7 HATRAEST I (BREERHEH LGN, A FIHY
PR E B PRI ERAEVE RIS, TR T BRI
IRTE. TN KGR SRAML R, A&
TFFE 0T BB AL 5 A % oy [ 4l Je & B i AT
3T, AR TR R AR A 1 2 AR 4 22 B
EOHEEAMIT, 2R (23.24+1.98). (23.68+
0.57) mg/g; AMERR, EWEEMTEHIZHE
R B B R PrE e Bk,
SRE T ol b O s A T R 5 i 1
ER AR AR T, R RERE .
PR RAEAC. Rk, BT R e Ry,
FEE S ARy —FhDh R PERERF, iedEH T
PEPRI B . BAFURAEMESINEAYR, A
S FRIOANTE, IR & o ohaess e, 4
W7 s B ZE P R R B 0N 11.8%,
AHIE TR I 2 3 B AR R U5 R HON 47.07%,
FEZEM ) 4 £5, VENEAAT LU & AR e
K

T5T B AR A W TR B R S B R 2R R
SEYERFE TS T T IS TR R R 7y, NE T
FRVE A . AWFFUAE ) UPLC-TQ-MS g
R IS B RE R PR . mRBEN 2 R
R I D RE, R AR 6 Pt E ISR A 15
PR LRI AT E A, $R 1 i R
AIEEME. ZEREIR, BE IR DURE AR
TR, AIERURABKS Em. RE
AT S 40 B AR 7, AR B o A
BRI AW A5 i, FELT I8 4 R A 23 5 TRl 4 ),
RABNEA BT R & 8 AR R ThEe 4ids, [RIf
FERRIE T R AR R v E A ), fig
iR R A BT IR —FF, & AR E 7
. AW GC-MS/SIM B A 45 o i 245
SRR B 11 R R DR R Ay AL

FR A AMRide F T W B R oy x5 B e
S T NERHER M R BUE, @ 1R PESE R
(IH B BB IR B LT A 0 mT i) 220K R DA %
BRI AR, BAAPURGS. fute . T o
B BRI BAEBR . VESRE S 2 Fh IR

g5 b, AW AT E IR AT I,
ZERRY], WA RN EFRMME, A
AR M EMRENE R . P12 #7130
TEHIBEE TR S, ZRE AT
A RE A I (8 TR IR 5 B, 2T
GRURA A 2 EVE AN FHPEIEN, it DA R R
SRR RE AP R AL IR S 9 IR & SR % B
BN EE IR A o BEONIE KT BRI
B, AR RN TR R IR %, T
JIET EOR AR P M, 2 a2k B v B
B o 1 ORI R g B ST 4
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