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(Cui %, 2020; La 55, 2015; 5, 2014; R BH%,
2001). BEAb, LA — R g JEURHG] £ B J5 i 77
— IR A — A A PR Bz BT, 32
TIRE W 5 BE i SERRS E i KR
KR HREAEPON (BKHETRAE , 2021; A
BAE L 2004), LT UL, At — R TR BT R A 1
Ji i HATE RIS

FIAI, X — PR AT 58 35 2R AT R R 3 A
J 3 B L 24 RS, T OC T R M BRI 5
A B Rk XIHEIE S (2006) K ] GC-MS 23 A7
— DR ML _E ¥ R HR A3 45 i B 2 5 E
J2 KT — RS [R] AR AL A 45 5 1 L o0 A A A 22
SEAA B DRIk, AR SR GC-MS 23 #7 D5
LR A — DRAR AL F B R M o AT 0 B, R
H E 2543 BT (cluster analysis, CA) F1 3 5 553 B
(principle component analysis, PCA) XJ it — B AN [A]
FROLAEA TR, DLl — TR AN R ERAL H 4
PRI T B 22 S8, Dl — R AR 28 (AR A9 5 BT
KRB 7 S



RRE PRI

— 138 —

e

2026 “E2 9 1

1 MR5E%
1.1 AHHEME M—RT 2020 4F 11 HREE
FH WAV THE B, TOKBRER (5Bl ),
IECRE( kel ), 1 E 255 A k2R BRA
LA GCT890A-MS5975C S A (A1 - ik
AL 5 VE-5SMS A AH 354 (30 m x 0.25 mm
X 0.25 pm) ; FA2004 HL T FF, b R SPALEY
RARAF,
1.2 Kok
12,1 FERIMAERE R — R 4 R IR AR it
BT 02, UEEr, T 60 °CT 1R, SRIG MR A it
(60 H ), f5 20 —BRAR R HLRY . FREUM
—BRAR RIS 45 40 g, 20 5 & T 500 mL [5
JEBE, A 7 R Z800K , 2504 8 h, $EHL
(A4 T P I £ 1F O B I A, (T FH SR R R 8 T
P, 0.22 pm GAFLUERE L U8, I8 WA T GC-MS
538
122 U TAERM S IEIESE (2006) G
RS S5 I s o . A3 551 VE-5MS X,
MATER (30 m X 0.25 mm x0.25 pm); S
KA, o 1.0 mL/min 5 PEFE TR 300 °C, it
FEEE N 1 pL, i ie , o3 b 5:1 5 i 60 °C
(f&4F 2 min ),300 °C (ff4F 8 min ), LA 10 °C /min
R AT RE I . RS S BL B IR
HLE B 70 eV 5 B FURIEE 200 °C, 424 MR
Ji 300 °C, >k SCAN 4t )7 =X, $4 30 Fil B fir 1
(m/z )29 ~400 ; %I AERIFE] 0 min,
1.3 Mm—h RRIFALELE RS> 2> KH
NIST17 F 5t 135 1 J2 R SRk 58 A6 X6k — A AR L e
FIAE R R T 1 S B8 IR LA T 43T, SR P e AR
A — R PN A1 A PR I AR R 5 3
1.4 Jk—vk R B3R5 48 &P R AL 3 48 X 47
A oA DAFERAE A3 AR X5 5t A o oy {1,
JH Origin 2019b F1 SIMCA 14.1 % h—BRAR H-F1
AEH R R T 4T CA F PCA 4387,
2 HRE5SH
2.1 FR—R R B R P LR S ST
WRAR e TP H 2 e ol 8 - D P ]
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iR, Zead GC-MS A, i —BRAR |- 453
Y 106,57 F1 73 g KRR, AR B 4y
Sl A2 A3 96.90% .98.66% Fl1 88.56% (F 1 ),

B M—IRIR MR R EL MRS BB T RE

22 FEMRASERN  MI—BRAEFA P
N R B R AR B R E BRI 43 R 10
I A AEREZE WESS RIS 2R RIS REZE
X BERIE RIS AIAD , ph— AR RO 5
PER AP E A SR L% 20 MAEIX & F,
— DR A R P B0 TP OR R 28 W A AR S R A
i, dE ALY 50.49%, EERR IR Y RO+
LElR (34.77% ) FEJFRFR( 10.98% ). Jilt— R - 11
AE TR R A B o TR e R AR N e, Al
SAZH MY 61.54% F1 27.11%, Horfr iy Fi e rp 2 52
BRI T =+ PUkE( 11.01% F15.49% ) 9-
FH L+ JUbe(10.68% Fi1 4.80% ). Hi AT UL, At —
RAR 5 R 8 e 1 o3 P A R AT AR RO
[, T PRI ZE BRI — e AR (R fEH R
PELE B AR e AR 2E R

2.3 EA RS AR RS KM —BRAR IR
A6 TR R AE AT AT AR A B s (1 2), ik —
R AN [) 3 o7 v A 4 e 1 L0 A 11 Fof, A 45 T
FBECS ) BBAEBEE( 36 ), T HLee (118 ) F1 9- H
FAJukE(143) %, WK 3 ATA, Jl—BRAS [R] &R
A A o AR S B AR R R 2 S, o,
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e o . , HXER GRS % || . N , X 20 /%
n¥k e NS PA T T W % il 2= EW AR 43 F T
1 1= -3 CgH,0 - - 036 34 S BRI P CyHs, O 019 - -
2 2,6-CHIL-S-pEG-2-BE CH, O 039 - - fEds 35 it/ CyH,0 - 717 113
3 SR AT A CoH O, 013 - 036 36 REAE AU CsHO 015 124 030
4 AAEARS R CoHO, - - 030 37 (i CH,O 055 - 041
5 UL RS CioHO  0.16 050 030 38 2L C,H,,0 - 041
6 i C,oH,,0 - - 030 39 3-HRO R CH, O 005 - 008
2,6,6-— B HEXGR ~ ~ 40 5- Ll CHO, 036 - -
7 (311 ]Pebe3 CoH O  0.07 N
41 R C,H,0 023 - 023
8 EINGE CHO 009 008 -
42 (QEAE)-24-TFZJnms C,H,,0 - - 025
9 2R C¢H,,0 - - 035
43 W CHO 004 - 009
10 JE R ik CH;O 019 022 -
44 2,4-Be IR CHO 006 - -
11 SR A P CoH;0 021 - -
45 AL C.H,0 1.18 - 0.9
12 o -HATHIE C,oH,;0 - 047 -
46 2-3EN CeH,,0 0.14 - -
13 (-)- o T ft C,oH,;0 SR N2 | e
A 3. T TS 47 BRI C,H,0 028 - -
2-F3E- 1R 3E-3- (%
14 12 >y C;Hy0, 020 - - .
HIHE)-13-N B 17 48 o PP CHO 036 - -
15 D-F C,oH,,0 - 041 155 49 T#MB CoH10, - o2
16 ZEnwE C,oH,0 - 038 093 50 TR C\oH,0, -~ 00
2,6,6-—H3-1-34 _ _ - -
- 17 W12 C,H,O  0.08 51 T;éf;ﬂ . C,H,60, 0.15
2-33-— RIS _ _
2345 B -2 o 2 TV eck CofhO 071
18 o C,HO, 022
- 53 /i3 C,,H,0 - - 067
19 SE] CH,O; 043 010 - s .
ot 9Us 54 2,6,6:;_%%%%5 CyoH, 0 057 - _
20 I T A C,sH,,0 - 059 021
B =
(15,328,43,55,7aR 8R)-5-5 55 & “%i%ﬁ%ﬁz CHNO, - 012 -
21 W%%%éi%?ﬁJH CsH,0 - 026 - -
1,4- AL 4% -8 -t
(18,3a5,48,58,7aR 8R)-5-5 56 9- T/ CisHy,O - 0.06 - B
22 17a-—HHALH- CsH,O0 - - o021 .
ik 1,4_aﬂq:q§_g_g§ S 57 9121 FAB M CpHy0 - 008 -
23 FIANE CH, 0 010 - - 58 (72,19;13977,10,13- CHO 1434 - -
A i}
24 o -FEAE CsH, O 031 138 - 59 I C.H,0, 086 - -
25 Spirojatamol C,sH,,O - 2.31 - 60 *ﬁ% C,H,0, 0.50 _ 0.50
26 TR CiHyO 096 = = 61 4WH-A4PERIE CH.LO 005 - -
gell =} _ —
27 AR CisHy0 0.31 62 13 07-3-1] CH, O 097 - -
AR i .
28 B LB 2GR Cisth O 0.67 3.26 63 1-ZBtHE-1- O CH,0 014 - -
29 trans-p-Menthan-7-ol C,,H,,0 - 1.00 - 64 SR CH,.0 044 - _
S— o [HEES
30 AL CisHy0 0.18 65  AE[C LRI CHL,0, 018 - -
1 R H 36 1. - L(123-=HH2IR%
3 o AT CsHpO 0.36 00 66 1(1’231 EP%? % C,H,cO 011 - -
320 BSILISHHEL o e o - = fﬁ%)—lﬁﬁ]
o -3 2 : 67 }”ﬁ%fE?E*a CHO 007 - -
33 RJeH CstleO 010 - - 68 41 CHO 140 - -

H LR
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) L ! HIXTE AR/ % ] ! X E R &R/ %
B =2 o 4N T\ } = 7 a 4N gy
5T B4R S FR w o " nE T B AR HFR _,fﬁ _ﬂl‘ —ZE
69 I - 25 4y 475 ) C,H,,0 - - 045 102 R R P B CHy,0, 096 - -
T _R_4AF 2L L . .
70 %Ezﬁ%ﬁ%ﬁﬁ] CH,0, 021 - - 103 WHRMCET TR CuHLO,S 012 - -
71 R R CHO - - 023 || gk 104 “’14’17@;‘%:&% C,H0, 038 - -
b L i _ _ ,“: Y= N -1-
72 R C,HVO  0.06 o5 R %ﬁigﬁu - om0 067 - -
7-H3E-4,4a,5,6-PU _— e
73 P i C,H,0 010 - - AR B AN B N
a_z 3H _%@H 114414 _ _
(ﬁ;@ﬂ 196 "z makpmeg oo 048
74 B -k Th i C,H O 005 - -
o e 107 2- TR CH,O, 080 - -
75 THHARIFMLICT -y o -~ 018
AH - 1 (3H)-Fil o142 : 108 TR CH,O, 055 - -
s 24T He-5-2-H1 Kk _ _
B% 76 podE-lbRC CUHWO, 017 - - 109 R Cuotln0, 012
2.5 fs-1.4- 6 110 8- T CoHy0, 004 - -
77 B -£% 4 C,;H,,0 - 011 0.12 111 | bR C,H,,0, 023 - _
3,5,6,7,8,8a-7N4-4,8a- wmin 112 IET PUbER C,H0 1.05 - -
78 ZHEe(-EAE  cH0 025 - - || AR " e
%)—Z(IH)Z;%@E] < 113 ‘I_‘/\%ﬁﬁgﬁ CISH}ﬁOZ 0.42 - -
79 2-FEEERT AR CsHyO, 253 - - 114 9-F MR CH;0, 133 - -
80 3,3>6‘j‘}§_%ﬁ‘1,5': C,H,,0 0.09 _ _ 115 ﬁ‘fﬂﬂ]@ CH3,0, 0.20 - -
. 5 116 ic aci - L _
81 2R B - 1 CH,0 - o B Roughanic acid C,,H,0, 1.41
‘ 117 P RRIE w CH,0, 1098 - -
82 6,10,14-=FH2- I CH, O - 115 113
118 T HERR C;H3,0, 3477 1.67 0.81
8 k-3 ARPAR CHO, 005 - - 119 il C,H 0.05
=N oldy4 - - -
84 4-HIHLIE R g C,H,,0 046 — -
8 o 120 B Bk C,,H16 - - 012
85 SRR VK BR CpH,0, 053 - - 1oy 44.6.6-MUHIHEXLUIR CoH 007 - B
242 T [3.1.01C- 24 e
86 Sy mak C,H,,0, - 004 - o
u 4%2;2 . ;ﬁw 122 IR CoHyg 0.09 - -
g7 A —JrEO TS oy oo, 022 - -
I i o004 123 (R)'%Efﬂ%és,%ﬁ% CioHi - = 009
88 WO CH,0, - 021 o0.10 3-HR-
N 124 X-32,4,7,7a-PU S C,oH 0.14 - -
89 3-#’4‘%@&1@5 Cy;H5,0, - 0.23 0.26 %t o
90 2 EIETWR-ZSHENE  CuHu0, 009 - - 125 8-HIgE-1- )i CpHy 007 - -
N o
o THEEREICIM oo o - - || 1260 OFFHRERE Custl 018
Titj-4-F2 12 e 0 : %
127 o -EHH CH,, 010 - -
g% R-2-F - 1- _ _
R TEismomrg OB, 073 128 Wist-o FHEZEM  CuHy 007 - -
93 AP HERR TR Cy,H;,0, - 014 013 129 A CyoHye - 006 -
A — i =1 1= el = Ny =
94 APRTHRTSTE  CH,0, 014 - - 130 13 4%??@% M el 008 - -
95 14-HEAFHMPE C,H,0, 033 049 - 131 3@&3%%4&6 CH 008 -
— 94416 .
A — ™ Sz —
9% 7574‘4*%@&]?7&%%‘3'* CuHuO, - 036 027 Ez,zgg%ﬂﬁ
o 132 )-2-Ff 3E-4- 7 C,,Hy, - 013 -
97 ﬂﬁm}%%a%a C.HO08 - 016 He-1-80
N 5,5- H3-1-2 )53 _ _
98 ﬂﬁ@g%ﬁ%ﬁa%ﬁ szH34O4 _ _ 0.18 133 XX%[Z.I.I]E'J:}E Clon 0.13
R0 134 ek b CsH - 008 -
99 T ﬁ”fu{k)%‘)%%%&* CpH0, 046 - - B A
100 +~ﬁ&gﬁ£ﬁ%¢w+: CoHL0, 017 - _ 135 VU Cytly, - - 066
11,14- ik R 2,6,10-=HHA—
01 E:If;fk Moo, 18 - 113 136 $i-13-—4 Cy4Hy - 009 -
H

HFEFIR https://www. cnki. net



RRE PRI

2026 55 9 1] Hp [ Ak — 141 —
R
! MO E /% M E 2 S /%
N TS LAWK ar T L . . || A% FY ey /b e -
B it o it
137 APAY Ci¢Hys - 026 046 160 2- SR I CH,0 040 - -
138 27,10- =W C\H, - - 022 161 1-B2-HRT CoHyl 019 - -
139 J C,H - 010 0.8 i
Tk A 162 TR C,H,,0, - 006 -
140 7-HEA R C,Hs, - L1l 083 —
163 KR CyH;,0 0.61 - -
141 2-FsE—-puks CyHy, 028 - - - oo
e o4 ZPEBUBET oy o o L s
142 2-HIE e C,Hy, - 925 - s 1651263 :
143 9-HI A+ Jukz CyoHy 031 10.68 4.80 || Hfh 165 9- CyoHyg - - 018
144 Ak C,Hyo 0.31 11.01 549 166 R P iz C,H,NO 033 - —
145 8-C - ik CyHy - 920 391 167 PREE- AT CH, N - 481 3551
146 2,6,10,15-PU H F+-E b C,H - 122 084 . ‘
7 2t 168 R CHNO 031 - 047
- 147 + =k Cy3Hyg 0.31 0.10 0.18 "
$ERR 169 1-B-— % CoHyl 012 425 1.67
)3{ 148 e CyoH, 034 306 243 Rtk G
149 JUksE CH 044 623 2.84
Tk Wi 170 IEE ALY CHO - - 174
150 H—ht C,Hy, 0.18 676 2.77
LA — _
151 =Pk CyH, 007 245 123 170 AT Ciot0 0.74
o i -(-)- RIS - -
150 6230 F Col 005 - B 172 WR-()-Aferreds CH, 0 0.22
153 47-"HE—g CsHag - - 030 || M3k 173 PR CioH,40, - - 053
154 3,7-"HHET5E C,H,, - - 012 174 34-"HEHEZHE  CHL0, 029 - -
155 5-T%3—:‘J§E Clsts 0.40 - - 175 ’fhﬂdﬂﬁiﬁ C15H24O - 0.32 -
- PAY — —
156 2.3,5.8- PR Cutl 0.12 176 1-(Z58) -1kt C.H0 015 016 -
157 3,6- I Cp,Hy - - 015
177 2-HVEHA4-ZHHEEH  CHO, 120 - 014
158 3,7-—HIHT4E C,H,, - omn - .
[LESIETH TTEH CLH. s - 006 043
159 2-F L5 L T4 C.H - - 024 )
TS HELS 1t 179 24-"HTHEE  C.H,0 037 - -

T T Rk R
T2 B—RAERMNELERAHERESE

. R - 1®
a5 2w AE A% AE B
[irE=S 19 5.01 17 2048 15 8.51
A 16 20.29 2 0.20 12 4.64
i 16 6.82 3 1.50 5 2.11
fifZ 16 6.96 7 1.63 7 2.55
irlizes 11 50.49 2 3.08 1 0.81
[l 2 0.44 2 0.48 4 3.23
[ES 2 1.57 1 0.06 2 0.57
Tk 10 2.69 14 61.54 18 27.11
2% 8 0.67 6 0.57 4 1.05
oAt 6 1.96 3 9.12 5 37.98

MR FOBER (118 ) 1Y 7 1 (34.77% ) 3 /& T3
H-(1.67% ) FIEC0.81% ).+ TLhemje— i i
MR, P SR AR, I A B O R, 1A
SMRI R, T R B A PR YU B 5E
PUARSENE I (Venn-watson £l Butterworth, 2022;
Galdiero 5% , 2021). fH HY7E B /Y2 + TLbe IR Al
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i ) 5 AMPK 3 AR 2 R ) 2R 975 A A A 4
L, IR b 2 A e A R C2C 12 JILAE A
PRI (Fu 45, 2021), BUAb, + e i i i 3
TG ATAF 530 8% 2 5 B i UL E Y9 409 (Chen
&, 2020), 25 BT, DD b TLGERR 1Y B P R
H YIRS UCERE I LD AE A REAR . T
A I T S A e A, BRI R 1R ROS 5555
ik R R N2 A LN AEEN IV S BT A & 5 ) TR LN
Reffs , KPR TEM AP ER . BT 0L L2y
TP, DU s AT AR IR T P 22 1R AT M I i ) 1
TEZ5%) (Sabogal-guaqueta 55 , 2019), AN, UL H
Bt i BP0 PUBE PR IS P AR BN TR
JH DR ORI T, 8 AT AR SR BT 2 W s A R
PR (An 5§, 2021), T AL EA PUIRGLEE $T
AL BUHERD TR PR ESE TG PE (De Carvalho
45 ,2018), L BT, DA RIRS (6 AR 2 —Fh B
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AT RIGT T kAL

A — AR AN [T A, 43 2 P 1 R 2 1 25
SR I — IR AL TR A 35 R, o A Rk
BT Y 13.44% , BLAEREZE 8 #(3.73% ), S 6 Ff
(2.43%), Filil 25 3 Fh(0.86% ), M5 25 2 #1( 0.66% ),
fik 2% 4 FP(3.23% ), %t 18 25 6 Fh( 1.15% ), M &
24 F(1.05% ), HoAh 2 #1(0.33%), T B4 A
A (-)- o - i S 1.72% ) BB R Ak B
(1.74% )% o - MRS —FP Sl i, w] a4
il NF-kB 235 8 B4 i  FLARIE . 17 10096 45
H A (Negreiros 45 , 2021),

B2 M—RARMAEL RSB ENFTEE

3 M—RRAE AR 2B Ak 43 Y HEFR [E]

M — R R R Y 21 B, o O R T
I 16.51%, GG 5 FP(4.15 %), 525 2 Fb
(0.20%), Fi 25 1 71 0.24% ), ig 2% 2 F1(0.20% ),

https://www. cnki1. net

R 1 M(1.41%), BE 2L 1 FP(0.32% ), Fi k2
J 2 Fh(9.36% ), M k& 25 6 F1(0.57 %), H fil
1 #1(0.06% ), F 25 A oA 2- P& = 4
(9.25% ). Spirojatamol ( 2.31% ). Roughanic acid
(1.41% )%,

T — B AR AR A R gy 77 B,
KR 51.51%, A5 2 16 F4( 6.87% ), fig
H 14 F(5.12% ), BE 25 R R S 25 45 10 Fp
(17.74% .15.72% H12.52% ), Fs42 25 8 1 ( 0.67% ),
Pk s 3 M (0.73% ), By RNk 2L 4% 1 F1(0.37%
F10.29% ), Hofth 4 Fh( 1.53% ), T 44 A
(72,10Z,132)-7,10,13- + 75 fk — 45 T ( 14.34% ).
PR (10.98% ).2- F2FIEIA | FIERR ( 2.53% ). 4-
FHJE - I (1.40% )o ERRFR HAPUE HUIERERT
Uk R AL TR, FT R TIR I JIE RN 2
ks REAE AL (Den Hartigh, 2019; Wang %% , 2016).
MV JFRIR A BEAT G FE AR R IR 5 7 1) /)N Jot 4 it A6
FE SV (Tu %5, 2019),

2.4 MFAX A

2.4.1 A K Origin 2019b # 44 Ward
Rk, VAR 2 (Euclidean distance) &
DUEE o b — R AR | rE R P e M o A T 2R 2
AT, BRI 4, YRR R 35 B, Al — Bk
AFEROL RNy 2 28, 8 — e RIS — 28,56
TR . BB — R R TR R M AT RS
FERLAH 38 SR Z [ B 22 513K, X 5 F R 53
B g R —3

242 FHHHT BRI —BRAS [ ER A7
Z A5 M A B AFAE 25 5%, R A Smica-P X
AR —BRAR | AL TR A M i 3R AT S T
ST, HARZE R WAS 4 K] 5 Fakm i 6. fRIELS
AT, 0 — R AN [R5 T R M A FE S 1 32 AR
I3 E TR A 65.4%, 55 2 F LA 7 2 BTk
RN 34.6%, Ja BT KR IE F] 100%, 1 BH A 32 %
S3BEA T S LR il B RS B A5 B ih—
WRARDL T4 1 B8, A0 T4 2 42 0R, i (37 T46
4 G, A —BRAS R R b T ARl ST (9 2 8] 156
Pl — RN [ A% M o3 35 25 001 e Ah,
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TERR S Pl LA ik —BRAE A A B R
11175 MR P A A, o A P A R 3 A i ) 2 B
FI A — 2 BRI, TS5 A R 2 57

4 JR—PR AR ERALIE & Mk 7 BE 2L o A B

5 JR—RRAR HFIFE R IR L MR 5T PCA 1557

R 2 ol —BRAS [ A4 AT S KD 6
5 HR M W33 Ay (TR AT AR DG 43 B AT R, i —
WRAN [RIFB A7 F 842 8 PR B3 2y 1] v 45 4 PR
() 3 AT 38R 43 HC, Ut L — AR AN [ 857 422 P
SIAFTEN 25 5, SRR 1 LR BURE A 5 15
Ay AT 40, (72,10Z,137)-7,10,13- + 75 B = 4 i
(58 ) JFRFR( 117 ).2- 2 FE A+ FLE il ( 79 ).4-
O - I A ( 68 ).9- T 7S MR 114 ) 4535 & M Al
YOS 1 R8RS PC1 R HME, i PC2
SEAEAHIC, R — R AR 25 P R T 2
O IR EALB(119), (5)- o - i REE(13),
RABERAMY (120 ) FEHELEMERM N TH 2 5
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BR, 55 PC1 Ml PC2 ¥R IEA G, 2 il — bR AL 4%
FMTH ) FEE ey o 2- EE e 142),
Spirojatamol ( 25 ), Roughanic acid ( 116 ), trans-p-
Menthan-7-ol (29 ) % T4 4 2[R, 5 PC1 £1E
FHOG, M5 PC2 5 HUA G, 2 2l — R I v 4% e
B 2 R 25 L UL B 22 R
AR Dol — R AN [RT R B A 22 FR i

6 Jh—IRIR AL B E & M AL 5T Y PCA #1er &
3 g5t

ARG 2R H GC-MS AR 73 B il — BRAR | 1
ARG TP A P Lo 1 22 5 5 R R L, T — R it
FAE 42 P A R38R R AR , T S5 AR
MFE R M A R 25 50 il —BRAR TR
PR B iy, 2Bk OB I RRIRR , 1
I FIAE T 45 R M B v B SR AR 5 i A,
BR A PUBER 9- L JUbE . XITEFIESE (2006)
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Analysis of volatile components in different parts of Lamiophlomis rotata
using GC-MS combined with pattern recognition

ZHOU Xiaoli', TANG Lijie' >, FANG Like', SANG Haimao®’, QIAN Huiqin""
(1.North Henan Medical University, Xinxiang, Henan Province,453003, China;
2.Henan Medical University, Xinxiang ,Henan Province, 453000, Province ,China;

3. Huanghe University of Science and Technology, Zhengzhou, Henan Province,450063, China)

[Abstract] In order to reveal the differences of the volatile components in the different parts (roots, leaves and flowers)
of Lamiophlomis rotata (LR), the volatile components in different parts of LR were extracted by steam distillation, then
analyzed and identified by gas chromatography-mass spectrometry (GC-MS). The obtained data were then analyzed via pattern
recognition using cluster analysis (CA) and principle component analysis (PCA). The results showed that 106, 57 and 73
volatile components were identified from the roots, leaves and flowers of LR, which accounted for 96.90%, 98.66% and 88.56%
of the total fractions, respectively. There were 11 common volatile components in the three parts, including linalool, nerolidol,
pentadecanoic acid, 9-methylnonadecane, etc. According to the principal component analysis and cluster analysis, the types of
volatile components in leaves and flowers showed great similarity but differed greatly from the roots. The experiment could offer
the scientific basis for the comprehensive utilization of the medicinal plant resources of LR.

[Key words] Lamiophlomis rotata; volatile components; gas chromatography-mass spectrometry; pattern recognition
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Determination of azithromycin illegal addition in mixed feed additives by
UPLC-MS/MS

WANG Yingying',YANG Zhiguo',ZHU Na’,ZHAO Xuefeng',ZHANG Wei',SUN Kai’,
BU Yanlin',LI Qing1,LI Junling"

1.Shandong Livestock Product Quality and Safty Center,Jinan,Shandong Province 250100,China;
2.Centre Testing International(Qingdao)Co.,Ltd,Qingdao,Shandong Province 266100,China

[Abstract]The experiment aimed to tstablish an analytical method for the determination of azithromycin illegal
addition in mixed feed additives by ultra performance liquid chromatography-tandem mass spectrometry(UPLC-MS/
MS).The samples were uniformly dispersed by water ,extracted by acetonitrile, and NaCl was used as salting-out agent.
Extraction liquid was purified by solid-phase extraction column,and finally detected by UPLC-MS/MS,matrix standard
curve quantification.The results showed that the azithromycin detected by this method had a good linear relationship
between 0.5~20 pg/L.The limit of quantity of the method was 10 pg/kg.The blank samples were spiked at three levels(10
,20 pg/kg and100 pg/kg),and the average recoveries were 81.0%~101.8%(n=6),and the reative standard deviations were
no more than 8.6%.This method was simple,rapid and accurate.It was suitable for the determination of azithromycin in
mixed feed additives.

[Key words] azithromycin; mixed feed additives; UPLC-MS/MS; determination
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