J. Mar. Biosci. Biotechnol. 2023, p. 96 - 102 Vol. 15, No. 2 [Research Paper]

https://doi.org/10.15433/ksmb.2023.15.2.096 ISSN 2383—-5400 (Online)

Trimethylsilyl =43} ® 2] GC—MS &4

GC—MS analysis of Salicornia herbacea L. extracts with trime—
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Abstract  Salicornia herbacea, a noted halophyte, has been widely researched for its diverse phys-
iological activities. The continuous exploration of its compounds is essential. This study employed
gas chromatography (GC) coupled with mass spectrometry (MS) for qualitative analysis. This
involved pretreatment including trimethylsilyl (TMS) derivatization of the S. herbacea extract,
facilitating its GC analysis. Five compounds, including various fatty acids and [3-sitosterol, were
identified by direct analysis of the methanol extract of S. herbacea without pretreatment by
GC-MS. Conversely, the analysis of the TMS-derivatized extract revealed 28 distinct peaks.
Quantitative analysis further indicated that the predominant compounds in the S. herbacea extract
were sugars and sugar derivatives, notably glucose, fructose, and glucitol. The collective concen-
tration of these sugars and its derivatives amounted to 116.45 mg/g, representing 11.6% of the
dry weight of the raw S. herbacea. Following sugars and their derivatives, fatty acids constituted
the next most abundant group of compounds. However, the presence of amino acids and organic
acids was relatively low.
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Figure 1. Example of methoximation and trimethylsilylation.
(A) derivatization reaction of sugars (glucose), (B)
derivatization reaction of organic acids (malic acid),
(C) derivatization reaction of amino acids
(pyroglutamic acid).
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Figure 2. Derivatization process for GC-MS analysis.
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Figure 3. GC-MS total ion chromatograms of Salicornia
extracts. (A) chromatogram  of
non-derivatized methanol extracts, B)
chromatogram of derivatized methanol extracts.
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Table 1. GC-MS analysis data of non-derivatized S. herbacea

extracts

(ﬁ;{;) Compounds Peak area A(;f a
7.86 (Unidentified) 221,132 1.44
949  n-Tetradecanoic acid 764,483 4.96
15.27 n-Hexadecanoic acid 6,953,832  45.13
20.12 Linoleic acid 696,722 4.52
20.38  9-Octadecenoic acid 4,162,760  27.02
21.06 n-Octadecanoic acid 589,537 3.83
43.89 (Unidentified) 379,722 2.46
47.90 B-Sitosterol 708,786 4.60
54.23 (Unidentified) 932,006 6.05

Total 15,408,980 100

*RT,; retention time.
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t}. o] B % sucroseU galactose”} 212t 9.99 mg/g, olo} 22 A= 152% o g2 T FF
396 mg/g 2 T8 s vl8f didor 52 & Hig & dTRY ﬁﬂr"ﬂ Hlaf A ThAs BES
FEFES e o E vyegen, EF % S EA FEOIANE A A7 A, = 8H, 2Ea &
A FHFLS 11645 mggl 2 48 TFx Foll 11.6% Aol J&8 ¥y 5ol et R o] 2folv}
of et FFUL A=A WYY 5 9ee nAT Bast Ark2s),
Table 2. GC-MS analysis data of derivatized S. herbacea Table 3. Quantitative analysis results of derivatized S.
extracts herbacea extract
%
(]:nTn) Compounds Peak area A‘;Dea Compounds Contents (mg/g)*
D-Glucose 41.420 £ 1.141%**
5.05  Glycerol, 3TMS** 939,924 0.43
573  L-Proline, 2TMS 116,145 0.05 D-Fructose 32.214£0.447
6.15  Succinic acid, 2TMS 156419 0.07 D-Glucitol 26.250 +0.926
11.70 Malic acid, 3TMS 428,147 0.19 Sucrose 9.988 £ 0.194
12.38  meso-Erythritol, 4TMS 176,379 0.08 iug.ars.and D-Galactose 3958 + 0.024
12.68 Pyroglutamic acid, 2TMS 484820  0.22 erivatives D-Psicof 12602 0.031
13.03  y-Aminobutyric acid, 3TMS 199,969  0.09 “sicoluranose : :
19.97  Arabitol, STMS 220,021  0.10 D-Tagatose 1.132 £0.007
2-Desoxy-pentos-3-ulose Arabitol 0.126 = 0.009
21.06 . Lo 250,963 0.11
2TMS, bis(methyloxime) meso-Erythritol 0.101 + 0.001
22.88 D-Psicofuranose, 5TMS 2,208,732 1.00 - -
23.09 D-Fructose, STMS(isomer 1) 2,680,019  1.21 9-Octadecenoic acid 1278 +0.008
23.17 D-Tagatose, STMS 1,985,229 0.90 n-Hexadecanoic acid 1.172+0.011
24.24  D-Fructose, STMS(isomer 2) 351,629 0.16 n-Octadecanoic acid 0.421 + 0.009
24.42  n-Tetradecanoic acid, TMS 429,625 0.19 Fatty acids Octadecanoic acid, 0.365 4 0.005
25.18 D'ﬁﬁ“fto?e’ STlt{[s’ 30,791,723 13.95 propyl ester
methyloxime(anti) n-Tetradecanoic acid 0.245 + 0.005
D-Fructose, STMS, ; ;
25.52 methyloxime(syn) 22,649,334  10.26 Hexadecanoic acid, 0.159 = 0.004
propyl ester
25.80 D-Galactose, 5TMS 6,938,406 3.14 P — " 027720017
2597 D-Glucose, 3TMS, 59511421 26.96 Amino | : :
) methyloxime, (1Z)- e ’ acids y-Aminobutyric acid 0.114 +0.003
26.51 D-Glucos.e, 3TMS 7,188,134 3.26 L-Proline 0.066 = 0.002
methyloxime, (1E)- - -
2701 D-Glucitol, 6TMS 46,018,676  20.85 Organic ~_Malic acid 0.244 +0.001
28.87 D-Glucose, STMS 5914252 2.68 acids Succinic acid 0.089 +0.003
30.80 n-Hexadecanoic acid, TMS 2,054,012 0.93 Glycerol 0.536+0.013
31.83 MyO-InOSitOl, 6TMS 660,648 0.30 Others Myo-InOSltOl 0.377 +0.015
35.82  9-Octadecenoic acid, TMS 2,239,831 1.01
- - 2-Desoxy-pentos-3-ulose 0.143 + 0.006
36.66 n-Octadecanoic acid, TMS 738,317 0.33
Hexad - ) ] (Unidentified)*** 3.959+0.122
exadecanoic acid, propy
45.90 278,503 0.13 Total 125.893 +2.332

ester, 2TMS

46.97 Sucrose, 8TMS

Octadecanoic acid, propyl

17,509,274 7.93

5057 or. 2TMS 639,702 0.29
- (Unidentified)*** 6,941,800  3.14
2740 Octyl salicylate, TMS(ISy****  (140,247,916)
Total 220,702,144 100

*RT; retention time, **TMS; trimethylsilyl derivatization,
**%26 peaks, ****[S; internal standard.

*Contents in raw dried S. herbacea, **values are means +
SD (n=3), ***26 peaks.
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