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W aters symmetry Cz (4 6mm x 250mm) ( -
,95 5,V V),
B- 4 ,
GCMS , Yy - 248 - )
HRLC ' B-
14 4ng 10 6 ng, HALC 2 97.3% 96 9%
1
[1] [2]
(c0)"” - (eccms) (HRLC)™*
( ) ,
, GC HRAC , HRC B-
(5 71
b B -
GC/EIMS
, Y - 28 - 2 Gy
HA.C
2
21
W aters600 , 2487 M32 ( W aters
) ; Finnigan FRACM S ( Finnigan ): R201 (
) B- , 95% (Signa ); , ( M erck
) ; (
); ( ); 1 2
8]
22
221
50 mg 50 mL , , 5min,
, , Q45U m 2 g( 1g) - 100mL Q 8 mol/L
20050522  ;2005-08-23

2002 (Na CG20021013)
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Ne&OH 250 mL , 90 lho , 500 mL - 3
( 100 mL) - - NaCl - Nag O, -
( 5mL, 25mL) -0 45U m
222 ‘W aters Symmetry C,g, 4 6 mm x 250 mm ( W aters )
/ (95/5,VIV); ;1 mL /min; 125 45 : 210 mm; :10M L
(El+);: 170 &/; : 150 A; 1270
1200 ; 1350 V; (m/2):33 640 anu; :0OV1701,30m xQ0 25mm i d ,
Q 25U m; (He) 0 8 mL /min; 112 1; 1280 1240
10 /min; 1265 48 min
3
31 HRC

M Bondagpak Cs (3 9 mm x 300 mm, 104 m) Zorbax ODS(4 6 mm %250 mm, 54 m) Lichro-
phere C; (4 6 mm x250 mm, 504 m) DikmaDianonsil C;s (4 6 mm x150 mm, 50U m) Hypersl ODS(4 6
mm %250 mm, 54 m) BDS(4 6 mm x250 mm, 54 m) Inertsil ODS-3(4 6 mm x250 mm,5d m) Symme-
try Cs (4 6 mm x250 mm, 54 m) L ichrocart purogpher STAR RP-18 (4 6 mm x 250 mm, 54 m)
, / / / : :
Smmetry G, / ( 1), (5.6l

t/min
1 Symmetry Cig 40 25
Fig 1 Chrmomatogran of ©yasterol sample on Synmetry C;s column at40  and 25
(mobile phase) : / (acetonitrile/ ispropanol) 90 5 (V/V); (flow rate) 1 mL /min;
(injection wlume): 10pL; A =210 rm 1 24- 5, 23- +24- 5, 24~
((M) 24-ipopyl-5, 23-cholestadien-P -ol + (R) cholest-5-en-3-0l, 24-propylidene, (P)-); 2
(ismer of stignasterol) ; 3 (epibrassicasterol) ; 4 Y - (y -sitosterol) ; &
(brassicasterol) ; 6 (cholesterol) ; 7. ( stignasterol) ; 8 + 24 -
(campesterol + 243 -epimer of canpesterol) ; 9 3 - @ -sitosterol) ; 1Q + - (epibrassi-
casterol +y -sitosterl) ; 8'. (canpesterol) ; 8" 243 - (24 -epimer of canpesterol)
32
Symmetry Cs (4 6 mm x 250 mm) 40 ( /
) 5 ( 2); - 95/5
: ( 3) : /
/ 90 10 955( 2) / 95/5,
25 37 ( 1 3);
0 45 ( , 33  y- (

1 3y - 33),
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15
o5
& 1
\_‘_'Q-
=g
EHE 7
3 " N " "
5 10 15 20 25 30
Pisopropanol (%) TrC
2
3
Fig 2 Effect of wlume ortion of i anol in mo- . .
.g _ prop opiop Fig 3 Effect of colunn temperature on cepacity factor of
bile on cgpacity factor of sterols
sterols
1B- -sitosterol) ; 2 steol) ; 3 . .
B (@ -siosero) (campesterol) 1B- @B -sit osterol) ; 2 243 - (24 -epimer of
( gignasterol) ; 4 (brassicasterol) ; 5 Y - V- .
canpesterol) ; 3 (campestenol) ; 4 ( stignaster-
sitosterol) ; 6. (epibrassicasterol) ; 7. . .
ol);5 (brassicasterol) ; 6 Y - (y -sitosterol) ;
(isomer of stignasterol) . . .
7 (epibrassicagterol) ; 8 (isomer of
43.1
stignasterol)

3816
3544t W74 4761 577 5584 345

4 HRAC
Fig 4 Mass pectrun (M9 of fractions4# { -siosterol)
obtained with high perfomance liquid chramatogrgphy
(HALC) preparation

606.2

499.0 534.0

400 500 600

5 HRAC 8"(24 - )
Fig 5 Mass gectrun of fraction 8" (24 -epimer of
canpesterol) obtained with HALC preparation

33
1 , :
1° 1° B-
) GCCMS , 4
) HRA.C , 70
, GCMS ,
, Wiley 6 Nist98 , : (1) HA.C 456 3
y - ( 1) y - 4y- B-
,Cu a Cy B- “(2) HR.C 8',8"
, : Chivood " kekava :
C-24 , C-24 a ,C-24
a B [10 12] c-24
HA.C TSK-GH. ODS, 4 6 mm x25 an,5U m, /
a B , 8" 24 - (campesterol) ;
8’ 24 - (24 -epimer of canpesterol  dihydrobrassicasterol) ,
HRLC : 5 65 35, Signa
a B ( NMR ) ; (3)HALC 3
5 GCMS , , )
, [10 12], 5 (brassicasterol, C,, B ); 3
(epibrassicasterol,C,, o ), HFLC . ()
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m/z 3984 2 ( ), miz 412 4,
(Cu a ) C-24 . 2 HRLC
( 1), [10 12] 2 24 - (poriferasterol) ,
, C-22(23) (10831 24x -ethylcholesta-5, 22 ( Z) -dien-
3B -ol( 227- ) C-20 1 GCMS , 2 ,
: . 24- 5, 23- ((M) 24-iopropyl-5, 23-
cholestadien-P -ol)  24- -5, 24- ( (R) cholest-5-en-3-ol, 24-propylidene, (P ) -)
850

1 1
Table1 Qualitative analysis results of unknawvn compounds in the HRLC fractions of soyasters sample 1% by gas chrmaiography
(GC) MS

HA.C HALC Ry GC/MSR; Identification resultsof EMVIS

fraction Na ~ (min) (min) fran W iley 6 and Nist 98 Databases MW, Da
24- -5,23-
1 N 35 01 (M) 24-impropyl-5, 23-cholestadien-B ol 4267
24- -5, 24~
40 %6 (R) cholest5-en-3-ol, 24-propylidene, (B ) - 426 7
2 28 419 4235 24 Z-stignasterol or C-20 epimer of stignasterol a2 7
3 29 097 30 66 Epibrassicasterol 398 7
4 29 661 42 70 A Y -sitosterol 414 7
5 30 715 3108 B rassicasterol 398 7
6 34 373 27. 91 Cholesterol 386 7
8' 59 888 35 96 Campesterol 400 7
8" 61 807 35 83 243 - (243 -epimer of canpesterol) 400 7
* HARLC 1 (chramatogragphic conditions and fraction Na of HALC preparation are the sane as in Fig 1)
34
C-24 y ’
: : 28 - B-
Q 9662 ( B- ) :
0 9660 ( ) Y -
2 B - 1
(n=3) 97. 3% 96 9%; (RD) 4 7% 5.2%
B- 14 4ng 10 6 ng
2 (n=3)

Table 2 The detemination results of phytosterol components in 4 sanples(n =3)

# #

CO?&O)U nd Soyastel produc% 1* Soyasterol producf 2% Soybean oil Deodog)l;;grl]sgilll ate of
B- B -Sitosterol 25 68 21 4 Q 060 113
24 - 243 -Epimer of canpesterol 5 01 7.4 0 0073 021
Campesterol 9 31 13 72 0 013 0 39
Stignasterol 16 4 19 92 Q0 023 Q0 79
B rassicasterol 4. 92 2 22 0 013 0. 062
Epibrassicasterol 2 41 28 0. 0044 0 20
y - Y -Sitosterol 125 Q0 33 Q0. 0010 014

Ismer of stignasterol Q 22 Q 27 Q0 0028 Q0 044
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4
B- :
GCMS : y - 24 -
HA.C
, HAR.C , ,
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D eterm nation of Soybean Phytosterols by Rever =d Phase
Chramatography and Gas Chramatography-M ass Spectran etry

1,

%, Chen Shangvei’, Fang Tao’, WangL iping', Gu Xiaohong', Tang Jian"”
(Testing & Analysis Center of Southern Yangtze U niversity1| Key Laboratory of Food Science and Safety,
M inistry of Education”, Wuxi 214036)
*( eparment of Applied Chamistry and B iochemistry, Kumamoto U niversity, Kumamoto, Japan 860-8555)

Dai Jun’

Abstract The reversed phase chromatogrgphic colunnW aters smmetry C,g (4 6 mm x 250 mm) and mobile
phase consist of acebnitrile-ipropanol (95 5, V/V), ditable o sgparate ybean phytosterols, was screened
out Effectsof lvent ratio of mobile phase and column temperature on the retention behaviors and relutions
of ybean phytosterolswere investigated Four predominant phytosterols in ©yasterol products extracted from
Dybean deodorizer distillate including sitosterol and stignasterol, canpesterol and brassicasterol were baseline
reolved, and other unknown componentswere purified by high performance liquid chromatography and then
initially identified by gas chromatogrgphy-mass gectrometry asy -sitosterol, epibrassicasterol, dihydrobrassi-
casterol (243 -epimer of campesterol) and isimer of stignasterol The sterol contents of ybean oil,
deodorizer distillate and extracted yasterol productswere detemined under optimum chramatographic condi-
tion The detection limitsfor stignasterol andp -sitosterol were 14 4 ng and 10. 6 ng, and the average quanti-
tative recoveries of the wo phywsterols for ybean oil sanplewere 97. 3% and 96 9%, reectively
Keywords Soyasterol, epimer, high perfomance liquid chramatography, gas chramatography-mass gec-
trametry
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