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2K A FMAR; BilnF D E (0. 5L, 58
WHEZHIGFAERILIAH) , SHEEE - RigEKH
{X (QP2010, H 4= Shimadzu 23 H])
1.2 Big#H CO, FEE

EWZERBAMAKETIREMEE 20 ~40 H,
B 80g #H3 , RARERE, XIEEJ) 21MPa, FKEL
1B 50°C , 2K [a] 60min , AARHTEE R O 78 2K BL
W, KR BRABKERAEEaMRY, /BEN
4.59% (JRESH0) -
1.3 KESHBEZELZHRIN

B LiRZER 60g, ZEIH/AK BN 12h, HITKES
ZE08 3h, TR EM AT KB RN TR HRKEMN
RY, BN 1.20% (FESEO -
1.4 XWHKHE

1% 5% : DB - Sms A EME G EH (30m x
0.25mm x0.25um) , S X He, J#E N 0. 76 ml/
min; FAGIREE R 250°C, S I bb ok 20 1 E B
1L B G TR B 40°C , f£4% 5 min, L 6C/min R
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BG4 Bl IR, B FIRIR B b 250C,
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H1 HBIERCo, ERERNAEFRaTE
#1 BIER CO, TEMEMBPILFERY
R - i
&/ aER AT ATR 28R
i (%)
1 14658 B- 7K/ (beta. - Phellandrene) Ciotlyg 136 0.78
218700 FEBi( Bomeol) Cioligd 154 0.69
3 19.417  25(Decanal) Ciotag0 156 1.72
s sy T RERECS BR-4-DRBC-bewnlS o 1 0%
S 298 FE((E) - Cival) CigHi0 152 114
6 5.7 i?hi?.(l)}cmene,1—(X,S—dimhyl-—4~h:xenyl)-4- Cishy 22 3.90
7 25867 KkHEIH( Gemacrene D) CisHyy 204 138
8 26.050 G-jéfi%(ﬂ]ph& '~Zing'berene) c15H24 204 3.93
9 26158 aa- 54T (alpha. - Famesene) CisHay 24 6.36
- B8 - L1 7548 (Cyclohexene, 1 - methyl -4 - (5 ~ meths] - N
1626500 1 - methylene - 4 ~ hexenyl) -, (S) -) Cistlas 200 7.89
5 - AL #048 (Naphthalene,1,2,3.5,6,8a - hexahydro - 4,7
268 fmetyl-1- (1 syl - (15-ci) -) o2 M
2 20517y~ 8% (gamma, - Elemene) CisHay 204 0.46
13 28.025  IFEA 14 ( Caryophyllene oxide) CisHp0 220 0.61
14 28,492 o~ TE75AF (alpha. - Bisabolol) CisHag0 22 0.9
15 29,158 %f(z'g“'““““"'4'(4'h?dm""3'""’h"”'p}‘e“ﬂ) Ciufi0s 194 4.3
3T~ ZRE-6- T -1 - -3 - B {6 - Octen-1
16 29.892 -3l 3.1 dimehsl-) CoHig0; 194 0.92
17 38,597 TR Eicosanic acid) Cyotsg0z 312 0.50
6-(3,5- ZHH -2 - 0mE) -6-FIE-3 - REE -2
18 42,392 -(6-(3,5 - Dimethyl - faran -2 = §1) -6 - methyl - Cy4H200, 3.57
hept -3 -en -2 ~one)
2.2 KESFEBFEEEMM GC-MS S 4F
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& ERFA XK ZE R R RN R AT
GC - MS 2047, /- B A I i 30 Fhalar (I 2.3k
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112,075  #E§#;( Camphene) Ciolys 136 0.57

2 M.667 B-KFt(beta. - Phellandrene) Ciolis 136 1.38

3 18,700  fEHi( Bomeol) CioHig0 154 1.97

.35 .
LN
iz E
Lol
§ 2 l:_.é.
E o
077
564
Ky
r 13.:3 l:})l) lT‘.fw :}1:0 Ei8 g5
B2 AkFELAEBEGISTHNEETRAER
4 19.67 - BB (p-menth-1-en-8-o) CioHig0 154 0.80
3,7-CHE-2- -1 -B(2-Ocen-1-d,3,7 (o o
5 19.950 ~ divethyl-) 108200 156 0.37
3-FIE-3-(4-§E-3- REE) FEAR ( Oxiran-
6 20.067 ecarboraldehyde, - methyl-3 - (4 ~ methyl -3 - pente- CigHye02 168 0.57
nyl) -)
7 20258 MWREHE(2,6-Octadiendl, 3,7 - dimethyl -, (Z) =) CioHie0 152 101
8 20.967 FRABHE(2,6-Octadiendl, 3,7 - dimethyl-, (E)-) CioHie0 152 1.53
9 201492 2-+4—M(2 - Undecanonc) CiHpO 10 0.7
10 B.4IT (+) - FRESLH((+) - Crokisosativene) Cistay 204 0.4
8 - #% 4 (Cyclohexane, - ethenyl - 1 - methyl - 2,4 -
1 23800 bis(! -methylethenyl) -, {15 - (L alpha. 2.beta. 4.be-  Cystag 204 0.8
n)]-)
Y BB (1,6, 10 - Dodecatriene, 7,11 ~ dimethyl - 3 - C..H
12 25.050 mdhyiene—.(E)-—) 1sHas 204 0.36
T £ HB (Benzene, 1 - (1,5 - dimethyl -4 - hexenyl) -4 - Coly M 2
methyl - )
14 26,04 -2 (alpha. -Zingberene ) CisHag 24 9.91
15 26.158 o -£5YHR alphe. - Famesene) CisHas 24 LSO
B - B Cyclohexene, methyl -4 - (5 - methyl -1 - C.oH
16 26.37 methylene - 4 - hexenyl) ~, (5) -) bz W 150
5 ~ RLEME( Naphthalene , 2,3,5,6,8a - hexdhydro - 4,7 -
172887 eyl -1 ~ (1 ~methplthl) ~ , (15 -cis) -) Gty 200 1331
8 730 EEAE(LE10-Dodeaion-3-0l, 3,710 -time- ¢ oo gy
thl - (E) ~)
19 28.025  SRE7 {14 ( Carvophyllene oxide) CisHyy0 220 2.38
20 28.492 o~ ARHAE apha - Bisshohl) CisHa0 0 315
2 28.825 [ RE( Cubenol) Cisasd 22 2.08
2 2898 }:3“(5'1””'”“"2""“""‘2'“’““"”"”' Ciolligd 182 1.5
B 29.450 - BB Eudesm-4(14) —en - - ol) Cistasd 222 1.9
3,7-CHR-6-FH-1- % -3-8 (6-Octen-1
24 29.883 -3, 3.7 - dimethyl - ) CigHig0 152 1.8
BR48,5,6,7,88a- K% -8~ HE 2O ERWQ
25 29.967 (1H) - Naphthalenone, 48,5,6,7,8 82 -berahydro -8a— € H160 164 145
metbyl - , trans - )
3,7,01,15 - JURE -1,3,6,10, 14 -+ AREM((EE,
% 30.085 E)-3,7,11,15 - Teumethylhexadeca - 1,3,6,10,14 - CooHzp 272 167
peniaene)
2,5,5,8s-WHHE-4 - WHE - [NF -4H,5H - &3¢
kB -4a - E it B D (2,5,5, 80 - Tetramethyl - 4 -
3050 byenc 6,78, 88 - terabydo - 4H, H - chrowen 40 01412303 28 121
-1t hydroperoride)
(E,E,E) -3,7,11,15 - % -2,6,10,14 - + AN
28 3158 #-1-MZEE(2,6,10,14 - Hexadecatetraen ~ 1 - of, CopHsgO3 350 1.08
3,7,11,15 - tetramethy] - , acetate, (E,E,E) =)
29 34.450 4PEZHETE( Dibutyl phihalate) CigHan0y 278 0.78
(E,E) -3,7,11,15 - JH# % ~1,6,10,14 - -3 pus
30 35750  -3-R (1,6,10,14 - Hewsdecatetraen -3 - o, 3,7,11, CyoHy0 200  0.49

15 - tetramethyl - , (E,E) -)
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IKEERFRIBEREB R AZEW T GC - MS 235
FREW 30 MiLEY, KPS ERENANSRER
AR S B 28.62% W B - AL BT HIXT S
2 15.09% .8 - fhn ke A3 &' 13.31% , M-S
BEENEE o - #89.91% ) .o - ABZRE(3.
15% ) FFEATT#(2.38% ) EDIEE(2.08% ) %,

MR CO, ZEEPRI A ZEMF,GC - MS 4
KL 19 LAY . AEEENHST, R
BEMASE o - 285,858 36.93% , ik
O —HIE, HXTEE 14.34% , HXMEBBEHL
H6-EB(12.82% ) B - TR (7.89% ) o -
EEWHE(6.36% ) EW (4.43% ) EHME (3.
80% )%,

7E GC ~ MS HK &SRB B IR BN 3 1 e bt
[B}7E 36 min A1 , T AR G 57 325 12 2 A 2 v 18 o st [ )
FEFE 46 min £, 7EAIHE RO, AR F R 5
PR ERR H A A 11 F, 512 B - KR,
T EH R ER B a-Eh.a-S8REB -
FHBZHHE S - HMME IR E R o - LB 2R 3,
T-Z_HE-6-FH -1 -FE-3-F B850
HWEBFER HP, o - ZREBEAFZREMP
REEBBRENAS, KA 8 - . FKEX
LR ERPSERSNAESEZRE . H
WH B - LB

KA SFERERBRWER D, AN FEER
R AEAUEE B — Rk BE. L - HFF S48
FCO, EMBE MY ELEMPRE L, EBER
CO, EFMPFBEMMEM P, SRS WER LM%
B, EARFRSFRBERBNER PR, #5
£ 6 - EMAEBIGRER PN SEIE 12.82%,
KB SEEBERIZE M PRI,

EWR T ERRZ WP, BEAD EBE NS
TR 230 UTFHR/IMGTFRUASY . KBSHEEE
BERPENPEREASSBRES, MBKR CO,
EEREAEBE B MREAS, Ko TFENES
MMEL XFERERTARERSBE T ENRE
AR, KBS EBEFT B EGRB ROER Y

$ HARIUAM B Sk, TR MG 5L CO, ZEFUL B K48 19
IR R SR ERIARLUARY . Bilef CO, K
BERSRE JBER ERAEEH BERK
R EHFETOCI B PEHRR T — 22 R0 $u%
18 R I It KR B9 7T REHE, BP BEBESRBRIR 3 2%
B E R IR, & RN B YRR TR
ar, WAEIRI S ISR A HLIR B K BERR A R 55
FREH ST, (R H K 2T # R B IR B ik
FHS, RRRT YR IE R R R AR
FE.
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GC - MS Analysis of Ginger Oils Extracted by Supercritical CO, and Steam Distillation

YANG Ming® ,YU Des — hun'** ,TIAN Yi ~fu' ,)YANG Jun' ,MO Bin - bin'
(1. The Research and Development Center of Supercritical Fluid Technology, Institute o f Geochemistry, Chinese
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Abstract : The ginger oils from rhizome of the Ziniber officinale Rose were extracted by supercritical CO, fluid
(SCF) and steam distillation, the chemical constituents of the oils were analyzed and compared by means of gas
chromatography — mass spectrometry. The results showed; compared with steam distillation method, the SCF was
quicker in extraction time, lower in extraction temperature and provides 3.8 times higher extraction efficiencies.
Particular, one main active ingredient 6 — gingerol with a high relative content of 12.82% was found in the ginger
oil extracted by SCF, but it was found without in the ginger oil extracted by steam distillation.

Key words:; ginger oil; supercritical CO, extraction ; steam distillation ; gas chromatography — mass spectrome-

try ;6 — gingerol
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Development of Determination Methods of Chromium ( V) in Water
TANG Wei —wei LI Shu ~wet ,ZHANG Shu ,LI Qiong ,GAO Xu
(College of Chemistry and Material Science, Sichuan Normal University, Chengdu 610068, China)

Abstract : The methods for determining Chromium ( VI) in wastewater during the recent years were reviewed,
including spectro — photometry, atomic spectroscopy, fluorescence spectroscopy, chemi — luminescence, electro-
chemical method, chemical sensor. All kinds of analysis methods were discussed, and the analysis trends of Chro-
mium ( VI) were pointed out.

Key words: Wastewater ; Chromium ( VI ) ; determination methods ; development
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