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Metabolite Profiling of Seaweed Enteromorpha Using Gas Chromatography-Mass Spectrometry
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Abstract
ferent cell crushing methods, solvent extraction system, solid-liquid ratio, the homogeneous sample metabolites were extracted; the metabolites

[ Objective ] To study the extraction method of Enteromorpha metabolites. [ Method ] Enteromorpha as the research object, using dif-

were identificated by GC-MS; using principal component analysis method, different metabolic extraction systems were evaluated. [ Result] A to-
tal of 81 metabolites were extracted and identified by the solvent system of methanol: chloroform: water (7:3:3) and liquid nitrogen treatment-
milling-ultrasonic breaking method, showing high extraction yield, high reproducibility, easy operation and fast and other characteristics. [ Con-
clusion] It is a suitable method for extracting metabolites of Enteromorpha which can provide reference for metabonomics study of Enteromorpha

and large green algae.
Key words Enteromorpha ; Extraction method ; GC-MS ; Metabolite

W # (Enteromorpha)) INFR# 76 5 3K, JB R BE AN A1 268,
PSP ERE B3 ST SR =N (7 e S € o1 o 5B g (5 R0 o (T 8
FEIE A 56 T 25 50 BB R BUSEH | 4 7K 7 SR A e L™ o TR
P, ARG HZ RN 2 KT R A B ) E TR
{E, W& bR WS LM, P RAR LT i ™, B L
N A ST AN (B R S N e - S VDA R NN
IKAE W ANGEE R A E SR A6 H kA5 [ 5 A h s A
Tk E Y B S 5

WL T A R R LR - A4F 4.5 ALl
IR LR T2 SR TSR A2, 8 R 30 [0 X >4 Ml 7K ™ SR 9 i
JOH KA R ULV BRI AL A AN BB i A A 1] B
TR B ST HAR A AL LS ander sk D HiA 25 |
f im0 HAT ORI AT 5 R AR ST o I AR R 35 O RIT 588
Wikt % (0 R A vh e A R SRS I i Y W
ELRNREREOLT 0 A A UL PO R WAGE .

TR 2 A BT P AN 3l AR AR 2 S 1 TR
§a° 7 LA MR AL B R A AR B
PR 5ERE , A2 =2 ) T A AR A O A9 AN ] e
{143 , FCAR IR ok 1 e S I B 45 5 i A [ g
A AR M B A — 2 RO AR S, DRIk, S ROk
FEF AT - ik (GC - MS) By & G = O %
TRAT B,

SEFE I PO ) B4 4 PRI 4 5 0 0 B ) A6 S B

HEEWME iz B F /7 HE45 8 (Y201432453)
{EERAN AT3m (1983—) , &, s Tl A, SBIF, M+, A FEHH#
HMBER ., BRI, AFEF AN R,

KiSHAE 2017 -02 -22

RI2 Xl A & KA AR W AR B kAT Ak s 8 4
TR, IE TR T EE T GC - MS By HF & E AR B4R 35 1A
i, R IR ST R A AT ST RN 2R ) R H AR R 2 ) AR
RS %
1 #Rl5FE*®
L1 #st F20N . =AW ke 1B C e A v, B R 2y
TSR], W F Thermo Fisher 24 w] ; i Az 4k 17 N - H
3 - =R = OB (MSTFA) Il [ Aldrich,
FHAL LS GC - MS S B FH Y ( Tracel300 — ITQ900, 7§
B, L) %A TR - Sms 55 4% M €435 4 (30 m x
0.25 wm x 0. 25 mm) ; JXFSTPRP - 24 BREEAL, b5 (5 Bl
£ ;CV200 Y URTiEsE 28 AL, bt S5 1.
1.2 7
L2.1 @R AIEFE k. W8 8 A 4 1L L i R T
W,MukHAE S h Wi L=, ERK AT T alifb iy
F5, RN TR, $h B 30, £2 B CORIngE) s,
F(25.0 £0.5)°C, YEIEHREE Ky 4 000 Ix, GRS EHE 12 h: 12 h,
B R AIK
1.2.2 ARYIHRBU % 2 FhanMEme )7 a. AT -
B ;b R AN - BRIEME - S I, BEAR P A B
SRR R, AR T A AR I PR B K R
FEE, 3 FiaERIRR . OF B - =& H ke - K (7:3:3) ;QH
fig — K (7:3) ;@F I - IECE - =& B - 7K (1:1:1:1),
SR L3R 2 PR RN 3 RS A R SR IOT & A
BRI MER PRI 20 mg WFE R T A (n =3),
KW AEME S A T mL EEHGE ], VKA 1 min {5
15 1 min, FE 10 ¥R, 5 3 MR-G5 0k I EE R A



45 £ 13

T3WE £ F GC - MS a9 B R 7= PRI TG EAR 73

Ga o Es A 3 B AR T ik , BE R de AR 20 M i Oy =X,
T AT RRA IR

1.2.3  GC-MS K4, FEmifind:, frE Sk T A L
FH— A 50 L B4 S0 3 fb ik ) (H A0 S R R 4R
20 mg/mL MEIEZAT) — 30 C 4 % 15 46 90 min — i A
90 L MSTFAfFA: AR —37 CfE R Ak 30 min— % Rk
B2 h,

HERE TR 250 °C, ANt i RE Uik 1.0 mL/min, F#
FFHE 50 CA£EE 3 min, 10 °C/min 3] 250 °C, %5 5 min.
fEHTZRIRRE 250 °C KL YR 230 °C, Jiifay bk 35 ~ 500,

2 RS54

2.1 BFHREMEAL DU Rh 2 A Rk R 4R
b WA R v R B UAR R A TROCR YA . ARSI 533
K3 FAFIRRSEEL, 5 1 FE 2 FiR, A a@
PR A 61 F L a1 a®i £, B ilA R OM
QI R AT i 22 5, (AP Z I3 £ A3 U ]
UK 72% K, e PRQOH B — =S F %t - /K (7:3:3) 4R

PR

830[ a0 L

5 4.26E7
=g 20 TIC MS.
4
210 2578
R 10.38 14.07 = 3_&33_3,1_43 42.40

sz % 6 % % 7

8 30 o i8] Time |l min ML:

5 152E7
" 13.38
W22 TIC MS.
B 28.62
g:210 | 1444 2233 |7 2083

E O:L 4ol 1+ - B2 ar7e

= % 16 26 36 46

830, 40 BF1E] Time J min -

g ‘
- 2.83E7
_:t_g TIC MS.
o 2578 ;
gE0 L 3199_3;05_ 2772

= 0 16 26 % 3

B i8] Time |l min

1 AEBEFRNGC-MS BBTHREE
Fig.1 Extraction of total GC-MS by different solvents
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Fig.2 Material types extracted by different solvents and effec-

tive peak area
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Fig.3 Metabolites and effective peak area by different crushing

methods
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Table 1 Identification of Enteromorpha metabolites
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