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Determination of Squalene in Rices from Different Areas by

Gas Chromatography — Tandem Mass Spectrometry
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Abstract. Different extraction methods of bioactive component squalene in rices were studied and a
new method was developed for the determination of squalene in rices. The squalene in rices from dif-
ferent areas were extracted by Soxhlet extract method, and analyzed by gas chromatography — tandem
mass spectrometry (GG — MS/MS). The results showed that the calibration curve was linear over the
concentration of squalene in the range of 1 —50 mg/L with a correlation coefficient of 0. 998 7. The
detection limit(LOD) was 0. 1 mg/kg. The recoveries of squalene at two spiked levels of 5 mg/kg
and 20 mg/kg were in the range of 96% —-104% with relative standard deviations (RSDs) no more
than 3. 6% . The method was sensitive and reproducible, and could be used to distinguish effectively
rices with different species, origins and qualities.

Key words; gas chromatography — tandem mass spectrometry(GC —MS/MS) ; squalene; rice; Soxhlet
extract method
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HFENRKRN/GC -MS/MS REAWTIE, AT M RBE, HPIR T ARFHIOK A LMK
FREMIE, DHAERXPARRSR, 7 HROK &R 3E— 2 I A M A RER KR, AX
KirHER e BRI, AN REH LT R R BB,

1 LIEEH

1.1 SRS

HEXK, OOBREER, EFEEREER, RERBRESX, S8k, TELK, flR
k. MEEMAK, BB (L 99% , XE Sigma AF]), W, AWM, ZEHAGIE,
1.2 ¢ £

7890-7000B B SAH A - =F PYARAT 5 Bk S BRI AN (R Agilent 24 ] ) ; WHY-2 UK EER R
B (ILAHESIEMHFER ) ; RE-S2A B ERMN( LB WAL ); KQ3200DB &
FERREER(BILTEENSEARAR); RGNS,
1.3 HmBIH&E
1.3.1 HRPFALE BUKKE 25 CTFTHRAHEE, Wi, &1,
1.3.2 BERERRE N10g4£ “1.3.1” REEHNEMETHELES, MLES. 0 mL, & 20
min, 19 980 r/min B0 10 min, HX_EIEWL GC - MS/MS Jli5E
1.3.3 #H®FIEBE HM10g4 “1.3.1” RBEHELRETELEF, MIES. 0 mL, 40 CTFLL
200 r/min #%¥% 2 h, FLL9 980 r/min B.L» 10 min, EX_EFEBHL GC - MS/MS &,
1.3.4 EREBZ M1.0g4 “1.3.17 LBEEHFERTIBRES, BARKERES, MTBHE S0
mL, KBEMPFEIFR, 210 min FIFR 1R, EERE6 h, REBARERRMUREZET, HoBEE
A% 1.0 mL, fit GC-MS/MS JE,
1.4 UB&EH

KA HP-5MS i (30 m x0. 25 mm x0.25 pm) ; HS: /K, ERER, HE 1.0 mL/min; 45
WHERE 1 pL, BERECHEE. 300 °C; AEHMIZRIESE. 325 °C; FEFTHA: ¥ 160 °C, 20 °C/min F+2 295
°C, {7410 min, BT EHE(ED), HTEE. 70 eV, BTEERE. 230 C, WURFEE. 150 C,

2 ZR5IE "
2.1 REBRMHRE . s

KAERE S, LEREERATHENR, & 2 |
R W, A, SHRAENT, A B |

FHED, F4, RARPWARKEEEANER, i ¥ L. .

HORA EI B 7 X, ®FHE T (SIM) B BEAT A e e Y I ST
i, EEETN m/z 137, EWHE TR 121, 136, t/smin

149, JORERYM A B FREAEE (TIC) WA 1 B 1 KRS R TR A SR
i, Fig. 1 Total ion chromatogram of the rice sample

2.2 HAWEE

R T o hEE, A, B8, ARSE, BH., BXSO%., WAEFERE, KEREOIRES
KR FHER, SSRXKETAEHBNESERITT 4, GRRY, KEFARBNESERESTK
KPABFBER, EERERREBRAMERREAER, SEERWELFTABKBHSITER.
WIEEM TS, KRERTEFRKRBREE, ABAREHTI, RZEIERERRERK,
2.3 EEAEHIEE

DIEAK 2 SHFANS, HHEETHAERRE., RHRRENR RRIE NSRS,
L T AN ISR ER J7 k5t Aok v f A ISR B R
2.3.1 BERBZE FEZETRIEFXREGRERZM, 4% L OB, A R 7 B 1E b 3R B,
#B7 20 min, RHA GC-MS/MS¥EHE, SRR, UZEEINRRNBEFNUSESRTHARKESE
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B, WEFIEARREA,

ERT ZEEAENIRIBH, BAERES AR 10, 20, 30, 40 min FRREBER, &HREH, BF
20 min J5, FEEEFR AN, FRTHERNSELHEEN, #ik#E 20 min /EREBER T,
2.3.2 #®FRECE VIZBEARIUAN, 2HEBERGEE R 30, 40, 50 C, #®FH2h, HPRGE
A 40 CH, BANARGSER R, WEBRRERGEERN 40 C,

2B AE R IREEN, RFERBEH 40 C, ERTIRGHE (1, 2. 3, 4 h) FREERKZE W, &
RERW, |G 2h 5, EERREIKEMN, ALKTEET TS, YOEFBERGNEA 2 h,
2.3.3 RREE HZEENRIEIHTRERER, ERTRINAMABKESENKXR, 41
xH, R 6 h 5, BERRRIGN, NEAEHESEETFRE, kS 6 h FARAERINME,

2.3.4 FREMAZHLE SHLBEHER 1 RARBUTERLE (n=5)

EE. R IREAR KRB B & Table 1 Comparison of different extract methods(n =5)
PEFHATRER, SFMERKPABBOEGR, B o PR Smlae g,
ZRNEL, solvent Vil b w/(mg - kg ) s./%

HE1AT4N, BEBRIERNBFHE /D, Ulrasonic extract method Ethanol 5.0 0.3 11.2 11
F, EAMACE, RSD M6, RBMK JERORIAS DA S D) L 3
KPAEIFREER 11.2 mg/kg, HERKEE
ER57.9% ; WHWEEMBAAED, EEEERLY, HENRK, BRREHAERKNEEN 11.4 mg/
kg, HRKREUER 58.6% , ZAEAHTAMEBRELNREEEST, RRREUEFEN K, B#ER
B, BAHERK, BEERRHABFERSERS(19.4 mg/kg), BEEEMELT ., ZEEEALRSER
WEEHRRT AERNELSEENE, BORRER RRBUEEAFEM R RERDUTE,

2.4 FHEMZMEXRSHEHR

RAEHEHEMO0. 1 g(FEHEZE 0.00001 g), ET 100 mL AEMT, MIEEER, 531000 mg/
L BIFRUHERE &k, BUREREZW 2.5 mL, BT 50 mL FEM T, MZmeR, 5350 mg/L i a T
VEVSH, FBh I TYEWW, AR BIREWRER 1, 2, 5, 10, 20, 50 mg/L MRFIFFERE, UE
A5 T () MR BIREE (x) SHirE i, BRIKHHER y=72.732+0.668 6, r* =0.998 7,

B1.0ghf, FAMAL 2, 5 mg/L3 NKF(50 uL) bR TAEEW, & “1.3.47 HE#AT
A, BAMKPEENE 3 K, UBEKEHBRETHE, 3 FERIEVEER, 10 FERIEVEETR,
GRRE. KRPABFBEORHER 0. 1 mg/kg, EETFRENO0.3 mg/kg,

2.5 FAEMEWEXREREE

MOMMERE RN 19.4 me/kg I LTA ®2 REMMEEBERREE (n=5)
?K 2 %#Hﬁ . ﬁ%ﬂ@ 5 mg/ kg 120 mg/ kg 7J<:|Z Table 2 Recoveries and precisions of squalene(n =5)
AT AR EICSER:, A IIARKPAR 5 NRAT, o Added 5 mg - kg ! Added 20 mg - kg !
@ “1.3.4” 7:7?233%@ , “1.4” %'ﬁ:iﬁﬁﬁ*ﬁ, ’ Recovery R/% RSD s/%  Recovery R/%  RSD s./%
y s _ 1 104 3.6 104 3.1
W R NE2, H&2 Tk, ARBOIE 1o
(Bl % 96% ~ 104% , XS bR#Ef 2= (RSD) 3 3 99 98
AHT 3.6% ) o o

2.6 AREFHAXRNAEHFSENE

KRR KRR/ SMHERE - RREEN AR K ARHENSERIT N, SRIE2, &
RER, AFERK(AFERKL~55)WARKESERS, 4N 21.8, 19.4, 22.1, 17.7, 19.8 mg/
kg; HRAITTROK(EMAK, TEKK, FIRWK), 4514 13.5, 14.3, 15.0 mg'kg; HFHKRK
(IR MARFEEERN 13.4 my/kg, BHIITRKREME; REFR(OOE, &FKE. SFER) B
RERSERIK, 2314 8.52, 6.65, 7.80 mg/kg, AN, RNEFEHIKF KA LHESTESAMHA,
iR I LR R R ES

B, WREKMBSE, AERK. TTFBANEHELKETERR, RESFHETHER™,
FEFER(OOM, &KB, RERBR)NAZSSTERERTRAMBX, HEAIRRFHAERS
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Fig. 2 Squalene content in rices from different areas
1-5. Wuchang rice No. 1 -5(FHERK1~5F), respectively; 6.
Ko — ko Thailand rice( 1 IRERXK); 7. Jintun Thailand
rice( &K R EEXK); 8. Meng-zhalong Thailand rice
(HERMEEEAR); 9. Panjin rice( HBAK) ;
10. Liaoxing rice( XL EKK); 11. Lishi rice
(FIRWK); 12. Meihe rice(HFARK)
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