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1.1 #HREXHER

WESE DX T PN 52 ol B PR A T e 8 e D e X
HiFEARBR 43°33" ~ 43°55' N, 116°06' ~ 116°43' E,
W1 061 ~1 250 m, )& Pl 2 1+ 5 Kb
PRSI . BESE AR SR 0.57 G, AR K &
350.4 mm, “F¥HBRECH2 617.5 h, KUIE S

B AERNKEGRTL 4, 4—6 ] e WHRE, —i
b RAE R KR EL 127547
1.2 iy

HEi 4 4 TS 1, 2015486 7 THF 98 X 4
[i) oy — 7 B A — R AR, R IR AT
A, RIS INML, NM2, NM3, NM4, NM5,
NM6., NM7, RFEEEEE O ~5 em, 3RS A
MO L, PPREMRMENNT, HIRMRER . R
AL TR 32 mmf £ o

Rl IEHESHEKXIER

Table 1 Base information of the soil sample

ER Easai)i s MK FHAE
Number Latitude and longitude Altitude (m) Main vegetation pH

NM1 43°55'01.20N 1226 ES-» 7.14
116°17'53.00E Leymus chinensis

NM2 43°36'34.52N 1189 ER NN e 6.92
116°43'27.42E Leymus chinensis, Stipa capillata

NM3 43°33'01.87N 1250 TR 6.93
116°39'57.12E Leymus chinensis, Stipa capillata

NM4 43°48'46.84N 1123 TR FF 7.80
116°32'06.8E Leymus chinensis, Stipa capillata

NM5 43°47'25.7IN 1074 FREF 8.42
116°21'48.36E Leymus chinensis, Stipa capillata

NM6 43°40'50.07N 1061 BRI /N EREL 7.36
116°18'55.50E Stipa capillata, Caragana microphylla

NM7 43°46'58.85N 1082 FELOEF . OMBR 7.58

116°06'1.72E

Leymus chinensis, Stipa capillata, Salsolacollina

I8 T FH R 2 4l
1.3 HEBHMAYEER

I3 R A mEE (60~90 C) . Al BN
e R SFNEE/ZBR (52 mol L) (7:3)
SENEE/E K (14.8 mol L7') (7 :3) XINM4+
R S HEAT R, PEHUMKR IR i A NM4-1 |
NM4-2, NM4-3, NM4-4, NM4-5, NM4-6.
FiESECHE [ 26, 3], BRLTIT . FRE
500.00 g-H3EREA T 1 LBERR, 2351 A 500 mlf
BRI, SRS 1, B % 5 A HREL30 min
(KQ5200B#E i i, MM 40 kHz, @A Y)
. 200 W), HhUE, KR uBVRAEE R A8 R AL R
BrEWT (40 ~55 C) , IR HEEUY) E 2 T4,
TR AN [ 35 790 2 FBC A 1 o

W S TR I KR S TR B 2 TR AR B P ORI T
200 mlIZ A5k (12 1) WP HATAHER T, #HE
JERI A W, BRI, FESHWELS
YRR A Y, TR AN, FESIERLE
P M EADTHEER A ET (40 C) , A
AL G P o

K H B/ K HIXENMT ~ NM73X 7/ 4
HERE S — — IR AT AR, REU S IR
NM1-6. NM2-6., NM3-6. NM4-6. NM5-6.
NM6-6. NM7-6. EARIEAER . FRBCA R - 54
1500.00 g F1 LEERRH, JIAS00 ml 5 P4 /4K
(14.8mol L") (7:3) , FMEEEE D, 2t
A B S E30 min, IE, BRI L 75 & A
IR EBR LR (55 C) o FREAI200 ml& {5/
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KL 1) FEWHEAT AR, B S0 AR Ve 4 22 T
(40 C) , FrEAMHLEYN S,
1.4 TIERBMNETE

AR B A R 5RO
(UV) | 24N (IR) . GC-MS% kAT,

SAMAT WG M E , R4 U L 2D
AR, FTU-1901250 0 00 R (dban 8 id
PR A R HAE A E]D ) WE , F4E R 200 ~ 800
nm, FELHE I RSSO o sk G R B 11 22 5%
X AR U0 R R WA S i), BRI 3 A7 e B RO
(B RK TN AR S VR R B 2 1 mg L5 U (A L

AN ERE I, 2 E Perkin-Elimer 2y
A XTA4AE S M 2EAM GG, S28 PR FHKBr &
o MEBAAERERCD IR TR0 T, SREm
NGB B (pAral ) Wi, RS 150 Hh TR IR AE
KBriff iy I+, IFHZN AR 5, ARy
450 ~4 000 cm™',

GC-MSHI I % K FHThermo Fisher-DSQ“ S Ji
WAL, WRoh&E D (k) , R pl,
AR . kA A% MAB-5MS (30
mx 0.25 mm x 0.25 pm) FAEATEEMEH, HRE
80 CHFZE2 min, 10 C min 'MTHEEFZTHE E
300 C, PR¥F1S ming HAEHREE250 C; #AH
He, #HSW 1.0 ml min™'. iGN B TH R
EIR; B FIREEE250 °C; BTRERT0 eV HI4l
B HH; HEEE (m/z) 35.0 ~650.0 amu.
G C—MSHELHE I bR BT 3% 335 A2 NISTO2 4K 45, SR H]
T AR — A Rk I3 03 B AR G 5 d
1.5 TEENYNSE

e A S . SR TR KO X
HAR A AR S B 2K iR B AT R T,
la b f ik . 5RO FR BRI R4S 51, R REE
TF; B R RITEE R, A RS 28 2 3
FETv . MR OBE: A (1:4) BA
FFH (Kle) , 254 nmibEH—IEHE B S (e,
A, R=0.56) ; MR AR EZMIEH —m (c,:
B, R=0.21) . WF5EE Mz IF D A S P 47 4
EHr, UBIEREA, B . (JZis.
HSGF254; BZRE: 0.2 mm+0.03 mm; fERH
FiEE: 10 ~40 pm )

B 52 e T 50 5 E AT R 2 AT SE 56 o i £ A AL
Yo RARERR, T, HRS826 mm x
203 mm; TIEEERE, ZTRAOBE: Al (1:4)

y A e A

eB

a b c, c,

W oa: A, 05, CROBE; b: HEE,; ¢ ZRE
fig. A9hEE (1:4) Note: a: petroleum ether, chloroform,
ethyl acetate; b: methanol; c: ethyl acetate: petroleum ether
(1:4)
1 AN [R] JR T 50 92 B R T 1
Fig. 1 Development on thin layer plates using different

developing agents

Ve, RAEARE B9k s, Wi T GC-MS
o
1.6 HEAE

Bl R Origin 9. 0% 1F BEAT 23 Bir b JHL % 1] 3
Z=3)/18

2 4RSI

2.1 FREHEEF BN AR § 0

Mk, A0 RAEE. HE. RAE/ R
1S TR T 7K 6 R BRI X N M4 - SR 5 G 4 LTS
L2,

H T, RS TR BGR), HLAR P 4 S LA
WA S, FRB/EKNED Y R,
iK0.61 g, TATMEE . ST 5 P9 EER A Y
FEXTEL A o AN [R) 3 50 A S U i SRR AN AR ), A
k. E . SN EESR Y A TR IR
fied . 5 P K A S U MR

HAEI I EAMGIE WLIE 2, BE2AT AL, T
PE I 1) 5 A1 =T LG K F4 4 i 7E200 ~ 480
nmiG [E N, HAMEE. S&05 . SN/ SRS
Pzt /58 K R U AE 230 nm 28 A7 W6 J3E FF 4k 2R -
Tt, Z240 nmZAE AR B R @ WORIEE, RIEFRT
B SEINTE TR A5 N B K BE BV 7R 390 nm /e
FAFE— WO o H AN S P BB B #2200 nm
A R L T 3 GA B R 209 nm, R JE IFAR
B T B ) WSO B A N 2 B T
I AE260 nmEL280 nmfiHIT A — I &, X
5 T R 1 2 A G B S AR AR 2L T, R
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Table 2 Compounds extracted from NM4 samples using different solvents

bz sl S i
Lables Solvent Appearance Weight (gkg™)
NM4-1 A1k Wi @AY 0.03

Petroleum ether Light yellow sticky substance
NM4-2 A wHEFRY) 0.10
Chloroform Yellow sticky substance
NM4-3 SN T ORRY) 0.18
Isopropanol Yellow sticky substance
NM4-4 R Rak G EIRY) 0.27
Methanol Deep green sticky substance
NM4-5 SRR Tt R Y) 0.57
Isopropanol/acetic acid Dark brown sticky substance
NM4-6 S/ K W R 0.61
Isopropanol/ammonia Dark brown sticky substance
209
z
5
=
S
2
<
!
E)
=
300 400 500 600 700 800

P Wavelength(nm)

B2 NMARE A R 00 4 U i 22 e

Fig. 2 UV spectra of the extracts of NM4 relative to solvent
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A JOE . SR H BRI E LR K
S B K B OGS AR AL, FE B g 4 i Ry
2960 em™ (CH;) . 2920 em™ (CH,) . 2 850
em™ (CH,) . 1732 cem™ (C=0) . 1460 cm™
(CH,) 11375 em™ (C-CH,) '*'; HEMSHN
/K S SN B L TR P BV TE 1 667 em™ LA A
— AW AT 5 B 55 P I AT 0

GHEREIEE

A RE N O R R AR

JHe 4 45 C=O XUt .
NMAFERUYI ) G C-MS 5 T (o i 1 L & 4
A AT, R HE B 0 G C-MS [ I JE AR — 3
FEERIEEE 17 ~ 30 miny 7, NM4-1
A1 AR BUY A AR B )27 min)5 R WA I, AT
R DN A T Bk B PR /N, BT B AR A BT
FHNISTO2 A5 i 1 2 X NM 44 B A GC-MS
PEATAG Y, AR R W1 TT 86T 17 A A S 4 B JHL 5 ik DL
3. LSRRI . 5 D9 R Y S
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Fig. 3 IR spectra of the extracts of NM4 relative to solvent
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Jiig 5 AT B S DR/ KRN S TR B/ 2 R — 3 Y R B
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R ER U ik & A . B ITR AL B9

AR B AR X S T LA . AIhEE .
PR R PR I v e 2 e o R R 1 959% LA
b, SR R RIS SRR A 90% A
A, TS DN A KR S TN B L TR B U h R e
A5 BAREU I 70% 28 47 o Je Ak A 1 2 X 6 Fh i B
b a2 ey, HaETECN20 ~ 311K
HEEE LG Y, mHC R HEE RS B
HEEY (EZAFEEE) UNED . TN
SR RS N I 2 TR A S s 00 o 4 30 1 1k 6
Kl 2], AT AN, o T K
B S5 R A A AR s
2.2 FEIFRHEH S LIEGHIREAY S

K AT A HEBNMA-6 48 5 1) T2, Xt HoA ke
P UEAT AL B LB A AN LA T A L4 . R 4T
T, ST b Y ST R K SR A — i 22,

NM5FINMOHE i i) S B e die /b, oAb 53 i
it E R 2E A L, NM3EIY E R .

BTSSR BRI B/ 2 K6 AS ] b 5
FIEEEUIFE200 ~ 480 nm 38 B P9 ¥4 Wik, 7E D%
K230 nmZEL WOGE IR SR BT, 2240 nm
Fe AT Ik B e W, M TR TR, HilS
FI2HH B

ZLAMEIE T, 5P/ Z KA R i B )
I LLAMRFE R Wi B AR — B, H S5 EIB3HRL, A
BT 215 em™ . 1 170 em ' Fl1 042 em™'Bi LA 5
559 W e, AT RESE [ e B e R Y C- 0 - CHE Bk
s HAE3 300 em BT A — W, TTRE R A AL
Y R Y I S

S VA B/ KOG AN [RRE i 178 2 U % 1 1) AT g
E BB L3R5, it GC-MSX X £ Y
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M, KECA300, FZEE®m. B, B, . it
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Fig. 4 Total ions chromatogram of the extracts of NM4 relative to solvent
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G, HARRER TP C,MRRZ ., 1A, Bf —kay
A SRR AR R — SR, (A A XA
2 A &4 E EAE R SRR TP AT E], H
MR, AGE B LA YI1% ~ 4%;
7SN i ST 5 e T B M T e 45 K L 1R o T
F (4 B R E10% ~ 17 %2 8] 1), TINM7 & %2
Yy B R IR 34 % 2E A s FE SRR I BT AT TR
SRR AR A R T IR AR R G R A
BHHIII15% ~ 25% 2 [ . Morleys 177\ 4 1R
Bl TS 2B, i — L EE &
SEZL G . TERENMIFINMT iz 2 ) &
HAE25% ~ 29% 2 8], 1 LA RE i 5 AR D A

2% ~ 13% 2 [, JHREy-SHE >, HERKD
B b A 25 5 20 9 A X & 2% D 1
NM1-6 S NM7-6FF & o i iZ 42 Uk #15% A2 47 -
2.3 GC-MSHHBIENBRFINULEMEEER

S TN K T AT B B 28 0 A 0 3% ) 5 4l 4k
Ja ., o BIAEE R R ORR 0,56 F10.21
(A, B) W&aymt, HasEFmeaigilEs. A
B> B A A 32 2 W [ AR P AR 30 ~ 34 minZ
[E], MWBH Gy EEEPTE25 ~ 30 minZ
], XTEAT T CC-MS/M T, AT IIGC-MS
S T R 0 LA I R, B RCR R A
A DU AR R 0, pR T A 2 A R A 0 T
XERL AL A BB SR (£6) , N AEE
H80% /- A7 . BEBAF G C—MS BB T Ui (4 i1 [ s 1
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Table 3  Extracts of NM4 and their relative contents
b BRI ] o 7313 | AHX £
— Retention time Compound Molecular Relative content (%)
('min) formula NM4-1 NM4-2 NM4-3 NM4-4 NM4-5 NM4-6
1 12.37 Phenol, 2, 4-bis C,H,0 — — — — — 3.73
(1, I-dimethylethyl ) —
2 14.15 1, 1-Bicyclohexyl, Ci6Hso 4.39 — — — — —
4-methy—4-propyl-
3 14.21 Triethyl citrate C,H,,0, — — — — 3.17 3.45
4 14.52 1, 3-Di (cyclohexyl) CeHog 5.38 — — — — —
but-1-ene
5 14.52 Phytane CpoHyy — — — — — 2.93
6 14.88 1, E-11, Z-13- Ci6Hog 2.96 — — — — —
Hexadecatriene
7 15.61 n—Heptadecane Cy,Hs4 — — 2.22 — — —
8 16.05 n-Nonadecane CoHyo — — — — 0.74 —
9 17.34 Dibutyl phthalate Ci6H20, — — — — 7.39 6.15
10 17.53 n-Eicosane CooHy, 2.22 2.83 9.72 3.60 5.99 3.50
11 18.45 n—Heneicosane CyHyy 8.16 8.94 10.99 9.69 10.19 6.94
12 19.32 n-Docosane CpHys 16.44 17.09 18.00 17.11 18.02 13.02
13 20.22 n-Tricosane Cp3Hyg 25.22 23.07 22.13 25.99 20.55 18.99
14 21.06 n-Tetracosane Gy, Hso 19.69 17.33 15.77 18.55 13.5 14.94
15 21.87 n—Pentacosane CysHs, 10.38 9.2 8.49 11.81 6.49 8.28
16 22.64 n-Hexacosane CyeHsy 2.48 2.77 2.61 3.15 1.72 2.74
17 23.39 n-Heptacosane C,,Hsg 0.96 1.88 1.87 3.34 — —
18 24.13 Erucylamide Cp,H;NO — — — 2.45 7.51 10.21
19 24.88 n—Nonacosane CyoHgg — 2.48 1.70 1.81 — —
20 26.73 n—Hentriacontane Cy Hey 1.72 6.57 6.50 2.49 — —
21 26.92 n-Octacosyl acetate C4oHg00, — 4.41 — — — —
22 28.61 1, 30-Triacontanediol C3He, 0, — 1.22 — — — —
23 30.22 y =Sitosterol CaoHs500 — 2.21 — — 1.73 5.12
24 32.71 Stigmast—4—en—3—one CoH 450 — — — — 2.99 —
F4  HAE/RIKI R EH R ER
Table 4 Extracts from different samples using isopropanol/ammonia
%71 Solvent 2 Extracts ik Mass (gkg™") AL Appearance
SN A K NM1-6 0.65 TRAE LR
Isopropanol/ammonia NM2-6 0.51 Dark brown sticky substance
NM3-6 0.73
NM4-6 0.61
NM5-6 0.32
NM6-6 0.30
NM7-6 0.53
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Table 5 Main compounds extracted from different samples with isopropanol/ammonia

R e WA
5 ety |
Retention Molecular Relative content ( % )
Number ) Compound
time (min) formula NM1-6 NM2-6 NM3-6 NM4-6 NM5-6 NM6-6 NM7-6
1 12.33 Phenol-2, 5-bis C,H,0 1.86 2.32 1.79 3.73 1.45 — —

(1, I-dimethylethyl )

2 14.13 Triethyl citrate C,Hy0, 1.93 2.98 2.64 345 242 279 —
3 14.52 Phytane CaoHay — — — 293 — — —
4 16.36 Phthalicacid, butyl, C,,H,,0, 2.29 — — — — — —

2-pentyl ester

5 16.51 Nonadecane CoHy — — — — 1.12 — —

6 17.20 Palmitic acid C,sH3,0, — 2.66 — — 2.35 — 4.00
7 17.28 Dibutyl phthalate C1H2,0, 7.05 2.97 8.76 6.15 1.98 9.34 —

8 17.49 n-Eicosane C,0H,, 1.26 2.57 3.80 3.50 2.87 2.60 —

9 17.99 n-Tetradecanamide C,H,)NO — — — — — — 2.50
10 18.43 n-Heneicosane CyHyy 4.20 6.74 6.71 6.94 7.91 6.06 3.32
11 18.94 Hexadecanamide C,sHy3sNO — — — — — — 4.77
12 19.32 n-Docosane CpHye 9.33 12.36 14.54 13.02 16.27 14.77 5.69
13 20.18 n-Tricosane CpsHyg 8.00 15.73 16.19 18.99 20.39 13.88 7.26
14 20.85 (Z) -9-Octadecenamide  C,sH;sNO — — — — — — 4.22
15 20.91 9-0Octadecenamide CsH3sNO — — — — — — 5.04
16 21.01 n-Tetracosane C,,H50 7.99 13.84 14.21 14.94 16.76 11.18 5.11
17 21.83 n—Pentacosane CysHs, 4.90 8.23 7.06 8.28 8.95 6.25 4.18
18 22.31 Phthalic acid, di CoyH30, 4.28 1.15 2.61 — — 1.36 —

( 2—propylpentyl ) ester

19 22.60 n-Hexacosane CoeHsy 2.03 3.30 2.49 2.74 2.93 2.75 —
20 23.35 n-Heptacosane Cy,Hse 1.04 1.49 1.68 — 1.05 1.60 —
21 24.06 Erucylamide C,,H;3NO 14.01 15.07 10.35 10.21 10.65 13.09 14.04
22 24.36 Squalene Cs0Hso — 1.16 — — 0.74 — —
23 24.83 Alkane ARA - — — — — 1.67 —
Unknown
24 26.95 7-Dehydrodiosgenin C,;H,00, — — — — — — 2.70
25 28.84 Campesterol CosHys0 6.25 — — — — 2.10 7.13
26 29.31 Stigmasterol CyoHy0 2.25 — — — — 3.99 4.41
27 30.21 v —Sitosterol CoHs500 14.30 7.45 5.52 5.12 2.15 6.58 15.77
28 31.94 Stigmasta—3, 5-dien-7- CoHysO 1.55 — — — — — —
one
29 32.70 Stigmast—4—en-3-one C,oH 450 2.22 — — — — — —
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Fig. 5 Total ions chromatogram of A and B after column chromatography

%6 AMBEABEIGC-MSYEEMSBSILEME

Table 6 Compounds identified with GC-MS in A and B

bl B R s SF R Molecular T
Sample Number Retention time Compound formula Relative
(min) content (% )

A 1 24.42 Erucylamide C,,HysNO 4.22

2 31.54 a—Spinasterone CyoH 460 15.06

3 32.68 Stigmast—4-en-3—one CpoHy0 43.93

4 33.37 Stigmasta—3, 5-dien—-7-one CpoHyO 18.18

B 5 26.21 Ergost—5-en—3-yl acetate C5oHs00, 1.36

6 26.48 Stigmastan-3, 5-diene CooHyg 3.69

7 26.94 7-Dehydrodiosgenin Cy7Hy00; 1.98

8 27.17 Stigmastan-3, 5-diene CooHyg 3.82

9 27.44 Cholest—5-en-3-ol Cp;Hy0 2.46

10 28.03 (3b) -Ergosta=5, 24 (28) —dien-3-ol CysHyO 1.21

11 28.82 Campasterol CosHysO 19.12

12 29.28 Stigmasterol CyoHy0 17.90
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Isolation and Identification of Soil Organic Matter in Inner Mongolia Grassland

LIU Shenglan' LIU Honglin® A Lamusi’® LI Jiarong'" ZHAO Zhangtao' ZHANG Qi' WU Hongxin’

WANG Hai® JI Lei® QIN Yan®
(1 Beijing Institute of Technology School of Chemistry and Chemical Engineering, Beijing 102488, China )

( 2 Institute of Grassland Research of CAAS, Huhhot 010018, China )

Abstract [ Objective] Inner Mongolia grassland is not only one of the important meat and milk
production areas of China, but also an important ecological barrier in North China. In recent decades,
in addition to global climate warming and continuous drought, unreasonable use of the land resources has
caused severe degradation of the grassland, and reduction of the soil’s capacity of accommodating rain
water. Consequently, the soil is becoming more and more water repellent. In order to find out causes of water
repellency and to help to solve the problem, it is necessary to get to know exactly distribution, species and
content of the soil organic matter in the grassland, and especially relationship of the organic compounds with
soil water repellency, so as to facilitate monitoring and eliminating soil water repellency. The purpose of this

paper is to establish a method for separation and purification of soil organic compounds in the grassland,
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to obtain some certain-structured organic matter, and to lay down some foundations for further studies on
relationship of the organic compounds with soil water repellency. [ Method] In this paper, soil samples
were collected from the surface soil layer (0~ 5cm ) of a tract of forage grassland in the south of Xilinhot
city, Inner Mongolia and petroleum ether, chloroform, isopropanol, methanol, isopropanol/acetic acid
(7:3), isopropanol/ammonia (7 : 3) , different in polarity were used as extraction agent for ultrasonic
extraction of the soil samples. Crude extracts were tentatively identified with UV, IR and GC-MS, and
then processed with column chromatography to get different species of organic compounds. [Result] The
following findings were obtained. The crude extract, using isopropanol/ammonia, isopropanol/acetic acid as
extraction agents was quite large in quantity, while those using petroleum ether, chloroform, isopropanol
and methanol as extraction agents was less. The extracts using different solvents differed in appearance, the
crude extracts using petroleum ether, chloroform, and isopropanol appeared to be yellow; while those using
isopropanol/acetic acid and isopropanol/ammonia, dark brown. The UV-Vis absorption wavelengths of all the
crude extracts were concentrated in the range of 200 ~ 480 nm. The crude extracts, though using different
extractants, were basically quite similar in infrared spectrum, but their chief absorption peak appeared
separately at 2 960 cm™', 2 920 ecm™', 2 850 cm™' ( C—H stretching vibration) , 1 732 em™ (C=0)

1 460 em™ and 1 375 em™ (C-H, C-C bending vibration ) . Besides a relatively weak absorption peak was
observed in the vicinity of 1 667 ¢cm™, in the IR spectra of the crude extract using methanol and isopropanol/
ammonia and isopropanol/acetic acid, reflecting the existence of aromatic skeleton or amide associated with
a C=0 double bond. Comparison between the GC—MS of the crude extracts and the standard mass spectra
reveals that hydrocarbons made up about 95% of the crude extract using petroleum ether, isopropanol or
methanol extract, and only about 70% of the total extract using isotropanol/ammonia or isopropanol/acetic
acid extracts, and both were dominated with C,; linear hydrocarbon. Steroid ( mainly sitosterol ) was only
detected in the crude extracts using chloroform, isopropanol/ammonia and isopropanol/acetic acid. The
crude extract using isopropanol/ammonia was further separated and purified with column chromatography,

and then two portions of substances displaying R=0.56 and 0.21 (A, B) (petroleum ether: ethyl acetate =
4 : 1), respectively, were obtained on the plate. In the GC-MS spectra, the retention time of the compound
in Part A varied mainly in the range of 30 ~ 34 min, while that in Part B mainly in the range of 25 ~ 30 min.
[ Conclusion] The crude extract using petroleum ether, isopropanol or methanol as extractant was composed
mainly of linear or cyclic hydrocarbons; and that using chloroform, isopropanol/acetic acid (7 : 3 ) or
isopropanol/ammonia (7 : 3 ) mainly of esters, amides and steroids besides in addition to linear or cyclic
hydrocarbons. The crude extract using isopropanol/ammonia (7 : 3) was separated into Part A and Part B
with column chromatography. Part A was identified as steroidal ketones, and Part B as oxygen-free sterenes or
sterols with GC=MS and MS library search.

Key words Soil organic matter; Ultrasonic extraction; GC—MS; Column chromatography; Steroids
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