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Determination of inositol content in plant-derived sports foods by gas
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of inositol content in plant-derived sports
foods by gas chromatography-tandem mass spectrometry. Methods The sample was extracted with pure water by
3.0 mL silanization reagent (Vyimethyichlorosilane: Vhexamethyldisilazane=1:3, réady to use) derivatize in a water bath at 85 °C
for 75 min; the derivatized solvent was passed through a PestiCarb/NH, solid phase extraction cartridge by the
elution solvent n-hexane-acetone (6:4, V:V). The mixed solvent was eluted, purified and concentrated, and then
measured by the instrument. Results The results showed that the inositol in plant-derived sports food had a good
linear relationship within the mass concentration range of 0—-5.0 pg/mL, the correlation coefficient (r) was 0.999, and
the limits of detection of the method in different matrices were 0.81-1.01 mg/100 g, the limits of quantification of the
method were 2.69-3.11 mg/100 g, which met the demand of trace detection, the average recoveries of standard

addition were 81.67%—-97.45%, and the relative standard deviations were 1.23%-8.56% (n=6). Conclusion The
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method is simple and convenient for pretreatment, high sensitivity, stable recovery, and accurate quantification. It can

quickly detect the content of inositol in samples and is completely suitable for the determination of inositol content in

plant-derived sports foods with different substrates.

KEY WORDS: plant-derived sports food; QuUEChERS; gas chromatography-tandem mass spectrometry; inositol
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KROMBMEIKIEHEFH . DEABEEARZHER
k. FoKBGE S E SRR AR AKE S E S T

JULESAR M ff (243 = 99.98%, & [ Dr.Ehrensorfer 7y
F]); KR GB/T 6682—2008 { 43471 52 5 28 /KBS F1 5 6
D5 E —FoK (TR R B2y K2, —E M TOK R
IECKE. TNEH . ZFRZBR(rral, E2%ER b= 350F R
23 wl); NON-Z 3 B b e (4 = 99.5%, L1 B A W 4
REBR ), =P IEGERELE (A = 98.5%) 7S B fk i
P (LERE = 99.6%) (R 2 P 1k 143 BRZA F); PestiCarb/NH, |

Sep-Pak®C;g . Florisil, Cleanert TPT [EIAHZZHU/ T [FEER K
MR B (P EDARA AL 022 um AL IEBE(H A&
Shimadzu A #]),
1.2 UE5E%

7010B S M (A i- — 3 POARFT 53 BB i (38 ) 22 2
BHEATBRZ A); AUX220 23001 K- (RS %614 4 0.0001 g, &
AL BEAT BRZA F); TTL-260 4> [ 3h35 5 #5 (b e R 22 1
FHE & RABR/A F)); Fritsch A 748 5 25 SR e R Ry BEAL (AL 5T
KO RL AU ESA R A ED); WB-5028 KISAE(T RIRPUEY)
BHEA BN 1]); Eppendorf 5427 £ 25 V8 R 85O HL( E i
PR DAL A R 2 |l); STRIKE 280 Jigh 2 K AX (1L
SR ARG BR A F]); HAC-24A 0 A 8h &Mk 45 1%
R E R & JRAT B A H).
1.3 LWHE
1.3.1 HFdaark

PR BRI 1.0 gCRERAIZE 0.001 @) RERKI AT 50 mL 2%
B, INA 40 °C 12 mL KIEMFES, FEOEAR, Fn
A 1%0 =& 8 5 mL, BTSRRI E 150 W, $2EUR
80 °CEM A HINRE 10 min, RBSEEEIEH 95% LB
ERZEZIRE, IR, WH 10 mL RESRBOR T .04, L
6000 r/min #.0> 8 min, WHL I 5 mL THEFEZRIBITH,
HHEIA 10 mL JoKZEE, F 85 °CoKIH ki =L+,
R T 100 °CHAHHHET 50 min, AIA 10 mL N,N-
TR R, IR BENR T 5 min DUARERE, TRAE

fide: ¥ R EBGREESE 25 mL BOET, A
3.0 mL BEBEAIRTNV sV o —sems=1:3, ECIA)F
F 85 °CARB A 75 min, EHEIFE 15 min BUEIES 11K,
BURSHIEFEIRIMA 5 mL FOsRSFEARZIET, W
A1 mLIEC%e-NR(6:4, V:V)IRAE AR, Rk,

ik S mL IECKE-TA(6:4, V:V)IRAH RIS b
AHEEIUINEE, KRR LB B 8 AR AR UM b, iR ik
WFRE P, dk22H 5 mL IE CBE-INEH(6:4, V)R G IA YL
JIE AR AE IO IVRE, ISR VE I - 5 I Ev IR S VRS
T, A1 mLIECKRIERFRBWIE, 10.22 um A HL
YRR, RN
1.3.2 AR A6 B

B NLEEFRHE ST 105 cCRMET 2 E |, #ERFRE
10 mg(FEffi 2 0.001 )IEEARAESS T 100 mL &),
25 mL KBRS, A 95%M ZBEREZIE, BARF
JE4 100 mg/L WUEEARHERE IR Ao IR 1 mL UEEAR GG &
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Fig.2 Total ion flow chromatogram of inositol in positive samples
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R1 AMARREHERBK
Table 1 Matrix effects of 4 kinds of different backgrounds

P e 951} He SRR AE R RN LR R F SRR
1 pNGE 9 Y=6021.78X-120.15 0.997
2 WY =951 Y=6121.58X-98.37 1.013
Y=6041.21X-104.12
3 FoREL R Y=5901.33X-100.19 0.977
4 piaze -5} Y=6291.58X-110.47 1.041

F2 HaPNENEHRUSIRERS SN
Table 2 Test results and analysis of optimized test conditions for
inositol detection in samples

e " e B min ﬂf;;ﬂj
1 12 75 60 86.15
2 12 85 75 80.78
3 12 95 90 88.25
4 13 75 90 92.24
5 1:3 85 75 98.56
6 1:3 95 60 86.45
7 1:4 75 90 85.15
8 1:4 85 60 83.56
9 1:4 95 75 79.38
K, 85.06 87.85 85.39

K, 92.42 87.63 86.24

Ks 82.70 84.69 88.55

W2 R 9.70 3.16 331

24 FUEHHE

S B T BT B B AN TR, MR 2 ST 1 A P Jo 3
B G AL/ E BRI . ASBSEXT L PestiCarb/NH, |
Sep-Pak™C,5. Florisil il Cleanert TPT [EAHZEH/NEE, 435
HFRAFEENAE R CROBE . NE ., IEC k. IEC -
I (6:4, V:V)UEFT %88, S26 & B IE O e - TN il (6:4, V:V)
TRAVERIBEATVEE, LR EDSCR AR XS Hofth 3 Fhe s 511

IR g R, HFPRae /N, DRI R e T4 T
A3 L 4 Bl EARFERUNE RIS B, LIRSS IR (R 3)
A4, [EAHZEIU T PestiCarb/NH, . YEBEAHI A IF & k-
IR (6:4, V:V)IRA VAR, 155 mSCRAE % 2 ] 3 aR e,
WOZ R Ak A

®3 OPUEMRER

Table 3 Selection of purification conditions

&4
SPE ZERZTE iR IECE méifiw
PestiCarb/NH, 81.25 82.45 81.54 97.56
Sep—PakECIS 79.98 86.65 83.45 96.45
Florisil 85.46 81.45 88.58 89.65
Cleanert TPT 86.55 84.78 91.25 90.12

2.5 FFIRIEIE
251 AMXRZBRAER. LEMR

Y 2.1 AT, RS0 Xof AN [ i r AL Py A0 25 S
SEMAAN TR, I 46 790 WG C A T A V5 VR 4 T AR o it 2k,
FE 4 P[] 35 5 v 4 S5 S 3 ek v B LA VA, ROV
FRu&JE R 0.025 mg/100 g, $%HE 1.3.1 FATRE AL, LI 3
A M T ARG H BT, 10 F5 5 M L 430 e BRSO
H# 4 I, ZERRWIE N 0~5.0 pg/mL O FINLMESER
R, MERE()A 0.999, FEA [E] KL 5T A 7 i k6 H BR -y
0.81~1.01 mg/100 g. JrikE RN 2.69~3.11 mg/100 g, i
SRR AR

F4 MEEMAREREXER

Table 4 Linear equations and related informations of inositol

k&Y e 951} ey AHRZRE(r) K i B /(mg/100 g) E R PR/(mg/100 g)
PN I 0.89 3.11
INE BT 0.83 2.89
WLwE Y=6041.21X-104.12 0.9998
FORIET 1.01 3.04
yiAase 9} 0.81 2.69
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252 REHESHEBE e LB S A 31.54 mg/100 g

A3 SAE 4 FPASTRISE BT R AN [R) ¥ B R LIRS, 3K
TSUFE /M9 20, 40, 60 mg/100 g (1) 3 DK, HAKF
6 AFAT, 5 0 [ e 2R K AR AR v i 22 (relative
standard deviations, RSDs). FH%& 5 R %, 4 Fp 3L it JULEE 78
3 AR T2 BICRy 81.67%~97.45%, AHXTARifE
B H 1.23%~8.56%, F4 GB/T 27404—2008 { SLI6 % i
EEHEE & MBI ) AR SRR, RS
W B RIAT, AT T SEBRAE S A
2.6 SERRAE R AIASN

FH_ RTS8 4 BIOR [ ZE R AR 2
SIESBIATIEEE, 5 RFRBCRRISEFRE R 1.0 g
% 0.001 g), #HE 1.3 LU TRV EAL S, FORINZS S5 2
KGRI IZ S E TR S 2 35.45 mg/100 g /NEFL
HEFRIZ S EF R PR S8 20.14 mg/100 g, FoKAKZ
FEFR PR S RN 41.13 mg/100 g FELE IR INIZ B S 5%

3 wgSiie

A5 R QUEChERS FAMEREE AL &S A CIE- A1k
O X AN [+ 35 S5 AR VR P 32 B0 £ R T LR A
FE o B AAR ST, A SRR . PLikAT
A S RS, SRS A AT E A S e 2, R
SR E AR RS S B P IR S i 1%k
JETAIN e WILEEAGI 25 SRS A /DS, 5 S 30 Fp A5 R S A
X HCEE A RE ;S8 AT A S B b A, 1 LA
WEAZHL, ZITES GB 5009.270—2016 1545071 AR
[ S RN X a1 SN 1 NI = % LU B P i R 773
D555 Hopt SCikHGE i A, BT B B R R . itk
KARE . R, PICERRE . i, fetliiai
FESR U S, 5048 TR R SR A IR A2 2h 2
FRILRE S I

RS FEIEFRBINAREYCE RABXT AR R Z (n=6)

Table 5 Standard addition recoveries and relative standard deviations of different matrices (n=6)

20 mg/100 g 40 mg/100 g 60 mg/100 g
E FET AJRAE/(mg/100 g)
[ETC% /% RSDs% R /% RSDs% FIR/%  RSDs%
KE TR 35.45 89.45 2.35 92.56 5.87 83.45 1.23
. INFE LS 20.14 81.67 4.68 83.56 3.56 91.54 5.45
FoREL R 41.13 94.25 7.65 87.45 2.54 87.58 6.47
iNace 95i} 31.54 91.56 4.56 97.45 4.78 96.54 8.56
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