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Analysis of Volatile Oil, Amino Acids and Trace Elements in Macrothele Yani
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ABSTRACT: OBJECTIVE To separate and identify the chemical constituents in Macrothele yani and determine the content.
METHODS The volatile oils were extracted by steam distillation method and Soxhlet extraction, and the volatile oils were
identified by GC-MS. Total amino acids content was determined by amino acid autoanalyzer and trace elements content was
determined by ICP-MS. RESULTS A total of 22 compounds were identified from the volatile oil extracted by steam
distillation, while there were 18 kinds of volatile oils extracted by Soxhlet extraction. There were 7 volatile oils in common.
Among them, ethyl oleate, ethyl linoleate and ethyl octadecanoate were the most abundant. Among those amino acids,
Macrothele yani had 16 kinds of amino acids, including 7 kinds of essential amino acids. The total amount of amino acids was
10.53%. The contents of glutamic acid and arginine were relatively high. It was rich in 11 kinds of essential trace elements for
human body, among which the content of Zn, Fe and Mn was higher, the content of heavy metal elements As and Pb met the limit
requirements, and the contents of Cd and Cu exceeded the limit. CONCLUSION The volatile oil extracted from Macrothele
yani by the two methods has great differences in type and content, some of them have certain medicinal effects. In addition, there
are many kinds of necessary amino acids and trace elements for human in Macrothele yani.

KEYWORDS: Macrothele yani; volatile oils; amino acids; trace elements; GC-MS; ICP-MS
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2.2.1  JKFESZRMIASEPGE RN MERRARILEC
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300 mL Mgz, R EZG8 2015 AR P &R EE
2204 “FERIMNE R BIAEEDS), HEEA R
WA, FER S W &M T 10 mL S,
HIEC B EZIE, &H.

GC-MS 78 ELHFEEE K 80 °C; 20 °C min™!
JHIR % 160 °C; 5 °C -min™' J}FE & 220 °C;
2 °Cmin! FHIEZE 230 °C; 5 °C 'min”' JFEZE
260 °C; 300 °CJ7izfT 3 min, MEFERE: 1.0 uL(%>
W 10 2 1); FEfiE: 1.0 mL-min'; 25 &4k
A5 FIPEREDREE . 260 °C., EI BT, &1

o E AR 22 2022 4F 3 A4 39 45 5 )

TREEE . 230 °C; PUZLHFFRLEE : 150 °C; MBS fg &
70 eV IEFIAER 3 min; B FIHRGEE R m/z 50~550.
222 RCEIUEEPGE LM MEFFRE 15 g B
FCRTERH AR, A 100 mL 1F & bR IR BUL
HUS h, WOERIUR, WEERAIRBOREIRTE, I
BE 10mg T 10 mL &, HIEC eI
BEZE, %H.

GC-MS 734 : EIHHE A 80 °C; 30 °C min™!
THEZE 220 °C; 2 °C-min”' JHEE 230 °C, {4+
1 min; 20 °C'min”! FFHEZE 300 °C, £ 5 min;
300 °CJ5i217 3 min, FEJifE: 1.0 mL-min™'; #FFE
B LOpLMRL 102 1); #H. mais<; i
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Fig.1 Total ion chromatograms of volatile oil components from Macrothele yani by different extraction methods
A-steam distillation; B—Soxhlet extraction method.
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Tab.1 Analysis of the components of volatile oil extracted from Macrothele yani by different methods

. - e mxﬁz% _ fﬁ%\?ﬂq‘rﬂ/min ‘ &ﬁxﬁﬁﬁﬁﬁ/% \
it KRR ZEMY: RIVIRBGE  KZERZEME: RIGIEREL

1 2,4-ZRUT HOR C14H2,0 206.32 6.59 - 0.70 -

2 AR WR 5 TR C16H204 278.34 - 6.68 - 0.21

3 9-FISWRIGTR L TR CisH340, 282.46 - 7.37 - 222

4 HEERR 2 TR C14H0, 228.37 7.49 3 0.13 -

5 (E)-3-— 1tk CaoHaio 280.55 A 8.19 - 0.26

6 J-9-+ /B R i CioH360 296.49 > 8.58 - 0.40

7 E+EkE C7Hz6 240.47 8.90 - 0.11 -

8 T PUR B CiH3,0, 256.42 10.30 6.12 1.43 0.44

9 + Ci5H300 226.40 10.66 - 0.26 -
10 13-F 3+ DU R 2 T C17H340; 270.45 11.29 = 0.17 -
11 ACAE UG TR TR Cy,H360, 332.52 - 11.48 - 0.98
12 LR R R R C,1H3,0, 316.48 - 11.57 - 0.38
13 +HER TG Ci7H340, 270.45 11.89 - 0.29 -
14 6-1 )\ C15H340, 282.46 - 11.94 - 1.07
15 L e Ci7H3,0 254.45 12.03 - 0.20 -
16 Fr R F i C17H340, 270.45 12.41 - 0.15 -
17 (2)-9- /\ B hs s CisH340 266.46 - 12.92 - 225
18 KRR 2T C15H360, 284.48 12.92 7.52 0.30 13.05
19 9-+INWRIGTR LR C5H340, 282.46 13.20 - 4.64 -
20 W[(2-Z B 3%) 2 Fk ik C3H 508, 194.08 13.57 - 23.02 -
21 Ay C16H30 240.42 13.99 - 1.49 -
22 B C1oHason 298.50 15.21 8.46 0.99 0.94
23 i -\t i Y i C1oH360, 296.49 15.33 - 0.56 -
24 R 2 TR C0H3602 308.50 16.37 9.29 13.51 14.67
25 TR 2 BR CaoHis0, 310.51 16.51 9.37 38.31 34.87
26 RAN T C0H400; 312.53 16.91 9.64 7.45 8.64
27 ACAE DU R R TR Cy1H340, 318.49 19.37 - 0.64 -
28 B TRTR R CyH340, 330.50 19.53 - 0.33 -
29 2,27 HIHERL-(4-H 364 T HE26 ) CosHnO2 340.50 21.50 - 1.17 -
30 E= e CaeHsy 366.71 23.11 13.06 0.34 0.59
31 R AR R C21H4004 356.54 - 14.37 - 3.05
32 IR N C,,H43NO 337.58 - 14.90 - 1.85
33 JiE [ Ca7Hy60 386.65 - 17.74 - 9.36

e« =rFoRARRH .
Note: “ - ment undetected

-610 - Chin J Mod Appl Pharm, 2022 March, Vol.39 No.5 A EERA N 24527 2022 4F 3 A4 39 455 5 1



WA, K% EE 2mL, A 0.12 mol- L #747FREN
(pH 2.20)E %2 10 mL, ] 0.45 pum BFLIERR L IE,
#H.

2.3.2  FRUEFSWEIES AR R R R R T W
0.4mL, % 10 mL jfiH, A1 0.12 mol- L™ FriER
B4(pH 2.20)Fi BE R 2

233 @AM R4 A S &R 5 A
RSP R RERR I T, LCAKO06/Na RIAHFR HE 5%
PR BH B - sS4 R 70 B3 4 (4.6 mm> 150 mm); i
e VERAE 0.45 mL-min~', fif42 % 0.25 mL-min';
KK . 570 nm F1 440 nm; AEJR: 57 °C; iJEEE
AR 50 pL; WahAH: Z2ohilk APRIUF TR —4M
11.8g. MR 6.0g, & | LT, EiEKiE
fift, PN EE 65 mL FIEEER 6 mL, fIVKES, 2
A1, P87 pH {EE 3.45). ZZohil BORREUF R —
Wi196g. AEMAM31g, MERS50g, BI1LE
R, SRR IR R ZIEE, RS,
pH {H % 10.85). 4= D(FREVE A LN 20.0 g,
LTWMNZR 02 g, B 1 LM, InEEKE
fRIT R R 208, BREEVEMG, VEDIRRT W3 2.
=2 BERRER

Tab. 2 Gradient elution program

20 min, FEEMRSERUS . T 130 °CHERR IR FI A
LOmL Zif5, WA, A 50 mL &, ik
ERBZIE, R, TR R 2 R
242 FREAEWH S KRR URIR A bR
VL, TH 2% BRI TR ) SR 91 JEE AR A
i

®3I AERLENTER0=3)

Tab. 3 Results of amino acids(n=3)

it 6] /min ZE P A/% Z2 W B/% THAEW D/%
0.0 100 0 0
2.5 100 0 0

11.0 85 15 0
17.0 80 20 0
23.0 67 33 0
27.0 20 80 0
29.0 20 80 0
30.0 0 100 0
420 0 100 0
42.1 0 0 100
45.1 0 0 100
452 100 0 0
58.3 100 0 0

ES s =gig G2 AR B3 40%
AR 0.31 KNAR# 0.25
REAAR 0.86 e 0.67
225 0.56 AR # 0.63
HHEmR 1.36 Ha R 1.16
HEm®R 1.15 Jifi R 0.32
KN 1.09 IR B H(T) 10.53
=N - Wit ZHERR (E) 2.78
mEmR 0.29 AR hits ZHERR(N) 7.75
EEmR 0.28 ARSI M) 6.71
SRR 0.27 E/N 35.87
SEHER 0.75 E/T 26.40
i R 0.58 M/T 63.72

e = "FRRE T EEER PR
Note: “— undetected; “essential amino acid; *pharmacodynamic amino
acid.

243 NIREWEIS K% R BUR G AR R,
FH 2% PR S W BC SR B2 R 1.4 pg L' BN BR T
YEW -

2.4.4 ICP-MS W& SHITIA 1 550 W, 4§
B E 150Lmin!', EAK KR E
0.99 L'min”', IS4 E 0.90 L'min™', Z{b=
B2 °C, REWE 3 K.

2.4.5 FEMDISE  $RIR “2.4.47 TUT 5 E R
i 1S PP TR I, A5 R LR 4.

"4 WMETLENELEE0n=D)
Tab. 4 Determination results of trace elements(n=3)

234 SEIE 4% “2.3.37 R AR
W, DAMREITRE SR SRS EATE 31k,
BOEIY, 455005 3,

2.4 fYEEITE SR

2.4.1 MR SIABCR A ERR AR B QR PE R A
K 0.3 g TRMUKSIEHMEETS, HXIMA 6 mL
BHPRFN 2 mL XUEUK , i ST , TR SR T A
Wk Th #1800 W, 15 min N ZE IR T 140 °C,
{45 5Smin, 85 10min WFHE 190 °C, {44

R AR 252 2022 4F 3 A4 39 #5455 1

THR i /mgkg! JLE FH/mgkg!
V* 0.24 Se* 1.28
Cr* 9.19 Mo* 0.27
Mn* 91.66 Sn* 0.02
Fe* 183.19 Sr 11.22
Co* 0.24 As# 0.78
Ni* 0.59 Cd# 5.37
Cu* 703.98 Pb# 0.37
Zn* 473.64

W CHBHMIEITER; #NESEITE.
Note: “essential trace element; #heavy metal element.

Chin J Mod Appl Pharm, 2022 March, Vol.39 No.5 -611 -



3 i
3.0 RSP

AHIFFE R F /K 28 S 2R 08 1R R QR B 4R
B EG PR P B4 A, At GC-MS W42 2 3 il
YA LAY B, SRR, RBUE R SRR
7N, 2 PO AR B i o e A 2
SRR, WHAAY 7 1. KIERFBLRIGS
BN Ab2E oy FECATRE R GY, RICE
B PR O B P T By B R RS R R AL
G TREERF, BRI IR &I Lo
MR ER . WIHFR L EE . T /\R O BR & 3 .
MR g FZHTHEE R T /\ROERH T8RS
AR 2 TR /K I nT A B i R, S R AE S i
W IR L AR SRR L Sk AR e
BFLAT TR Sl Bk ok RERE AL . =5 MEL 1 s i 0 =5 A
SEIVERPY, 530k, fEKZE R IESR I #5 & T
BT, R — UG R 38%, {HAHXT
eIk s] 23.02%0%, KEgMh%eE, HIF
PR ] g2 TS A A 0 1 T B AR L S s, b
T i — BTN AR 5
3.2 EFEMEERT

HPLC . & H 3l & 3 /R 7 A A 2 3 .
LC-MS/MS > H i 2 5w ik, J5 2
PRI 772248 HPLC BCARTHE, Faete . SEIM:
BT, L@ PR, (5 LC-MS/MS Fit A 4 g0,
AHIFGT A2 FH 4 A sh Z R 53 BT 30 R B G K e vk
R EEIR S, BN 17 PR R, 45 7
PR TR IE IR, W5 &L G B SRR
26.40%, Z4FHEIERR S E IR 63.72%., Hi,
BHER ., HMEARTERE. ARRNEZMN R
AR HZ SMAZUE, ERM . WUA . R
GHAT REMEEERAN, AR EA R SILIA
TIEDIRE . RO AR R R R
SRR U, SRR B G R IR & 2y
A — & T R E
33 fEITRLSRT

AAF5E R ICP-MS [FIEHIE T 15 Fidg oo
RIWEar, LIS RRW, B RPe kb Ak
H i) Cu, Zn, Fe, Mn, Cr. Sr IR S
IR, JUH Zn Ml Fe TR & HE . Zn &
YepE AR IER IS EE LR, Bz &5
ERPETIRE TR, FEANR . aRE S S R,
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Fe HAT 15 M YIRE , 25 M8 (1 AP G0 & a2
HA XA Zn F1 Fe (FMEA 25 ; Mn 2 1EH &
L HHMETTR, 2NN IETRM; Cr
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HIAGHETE 5, 2R IR AR I [ R A, AT L
TR O AR S S A BB 1) H B2
gy, ALTRBEFIIRTT B A el, S5k, (MY
Lol s A gk @A bR ) thRLE T “Pb<
5.0mgkg!. As<2.0mgkg'. Cu<20.0 mg-kg™!.
Cd<0.3 mgkg'” U7, BRIk H Cu Fil Cd IT
R REEEZ, SRR R ERR
Pk A IR EE 52 B H 4 8 SR T gy, BUHLE
PRI AR & B EGE, REER, AR
AlpifE— LR R AR TR v B Yk
TENEREER DR, BA—EnaHFtk.

ARSI R, SRR ERR S &S,
B4, M hE R, ATERA
SRGTUR . A SEE A5 SRS T 0 IR R PE ki S8 B
—EWEFRMEMA R, WEIF LRI,
BT 0 B AR A7 R BE A s e ) HLAR N 1 4 o
(IS, AT PE R 0 RS A N T 57 4 W] A S8
TR R, B RYEsR B G T2k,
HTF R FOR L AL OR B, B ATA PR o e 7RI
JRE I 5 TAE,
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