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sulfone) + FHELHE(Methyl sulfone)  fiss fifg 5 & FH
}7(Sulfonylbismethane) 52 5 Bfii(Organic sulfur)
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EENEY Z—  LEBERATEHE_FE
fit(Dimethyl sulfide) + — FF Z Tl fE(Dimethyl
sulfoxide, DMSO):% % B 5% £ (L. € (Hydrogen
peroxide, H,0,)%{ b B8 17 3 S ol 575 8 2
fAL© -

AEmRAE102F9H2H ASEBIE THEH
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Rk T REREREE b, Bk R - JEDIF

L FRTESC AR AT ) T - RANRA
TR A E LR G R R
RS = TR E20.05% -

A B R R A 5 T e ZARRR AT T - B
BNV SUBRE SR RARE T E TR S
KIGHET AT oM - EAEE LB
REhh - ZERT AU S R & HE &R
SRFfE A AR AL -

MFERTTE
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[BEEE Al R SEARE S LEE - 1506
ih o ERTAR1074F6 A I E MR - 54
R 106410 H I B B P 30k - G RERUR = IR
i - 55 BfTECRIERNGIEE 2 22 B L (&
TR 32% ~ FLAE32% ~ I 32% ~ EfE A
£E2% K —EbW2%) -

— A BER KA

A FEEREE EBEMerck S A
(Darmstadt, Germany) ° ¥ RS HE 5 BF LA i
ELHE - HIEE98% ke N R HE AL £ — g —H
ik (Diethylene glycol methyl ether, DGME) *
HAE99% » 71 H Sigma/\ F](St. Louis, MO,

USA) °

= EBIRERTE
(e R & 28 (Vortex Genie-2 » Scientific
Industries * USA)
(X & R %23 (Delta Sonicator DC300H °
JTIARZRAIRAF - 518)
(Z)RAEE T (Shimadzu GC-2010 FID » &
8 BRI RSER O ERAT - 5E)

s BRI LR
() $5F Mt P A iy« B FR R R 2 FR 2 4 5.0
mg * fEHEREE - DANEAEI EAE10
mL - (ERIEHERR » 12 fETF -
() SRR A - B2 B — FEEERAT 1250
mg ' fEHEREE » DA A f G E A 2250
mL  {ERNERIELE R » 2R fE 1T -
CEIEUES TR A S i FH IR B8 & 1 SR
KN ERRRHE FRR & » K N RACEE 10
- 2500 pg/mL (& NEMRLE LRS00 pg/
mL) + HEAFERUEIATR -
A~ Rz RE
FHEER A% - BU0.1 g - FEHEREE - I
ANFFFHEFE T mL - FIAEI40 mL - fE
HREE  BENIRES > FUREEARZE
50 mL - ARYEAEDEE - BRI -

7N~ RABETEATIE G

(Mg HER © KRR ER

OEHTE : DB-23EBMER - NIKEE0.25
pum * A£0.25 mm % 30 m

EEHTERE © P : 150°C » 4 min
MR EFFEER 1 10°C/min
Y8 240°C > 30 min

(e E AZREE : 3007C

(B AR IR = 250°C
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(Bt 125 0 1
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AT 525 Y SR i 5 Y e L P S A R M i
FELL - B E S % B RS P TR - 435
BIPE10 - 2500 pg/mLEZHEHT 5 -
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CxV
M x 1000

C + EOIEYE A SRS A YR Y R s il 2

bt B (ng/mL)

V : gBEER R E A Z B TE(mL)
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1. #7750
53 R R R 2 LA R L R e A v
BRI MEZ RS - K SRES

10052500 mg/g » SRR SHETTSH
Wl o (RRT R AR B E R - IGETE
HEWERDGGHE SR SR K -

x— - HERRE 2 MR EE

B2 i [ (ppm) [ECER (%)
=100 85-100
>10-100 80 - 115
>1-10 75 -120
>0.1-1 70 - 120
>0.01-0.1 70 - 120
>0.001-0.01 60 - 125
=0.001 50 -125

2. [AUCRE B3

[E1CER (%) = g%% x 100

EAEEE-EEE LT S EERES
L #7H=

FAZRIR] H BA53 0H 0 i e P o FR B il
B R BE R YE VA R TR 0 22 22 B

K~ EEES B 10052500 me/g %%
IR EEITSEER S - KA R E R
Ak AR EEEICRGHE 2GR
EREIEK -

R ERMRPERBEZERRE(CVY, %)M

&6
B FARH(CV, %)
T FEE [ (ppm -
©P) Tt EE
=1 10 14
>1-10 15 18
>0.1-1 20 22
>0.01-0.1 30 32
>0.001 - 0.01 35 36
2. B EAREGETHE
- 1 HE (R 75 (STDEV)
#ah LA, 0 )= o IS TR V)
BRRIUCV, %) T <100

()72 B R 2 BP0
1. BT

%
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R =R OEHE R S0°C

AN 5% LB AN [F] 26 B B (P e B )
HEE IR G ZE SR (5 ~ 10 ~ 15F2209788) K
B (ERKS0°C) Z IR - B4 EZ
T E e e B AP IR fe PR B Ry 2 HOA A - 1653
BIDAA B ZE B B R AT » 2SR DA
HHE/EERE X 1002 R S TR RS - #i%
WlE— > MEEA ~ BOAA[ENVA ] R AN 6] R i
FE TN HEITAEEN - Hha GRS R a1 E
FAK ; Mi#EC » DRSS A [F 2 IR 5
EHEEURF SRR ENAR  EREZERUA R
RF AR AP IR 2 ZE SR B A S - AlRelR A
Folg#eC ~ D& RS - PN A 2 IR R &

g EAAs R o BT B B R AP R 25
BUAR] - =R N ETEE IR ES 0 - (F
FRymTpEE A DA R A T T R A e e B
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T HHE /B RAE (%)

Smin  10min I5min 20 min 20 min
E=m O =R OER =R S0°C

B — ~ 4fFiRBED B LIFRES « RERHS TR ZEEUE M T 2 Z2E0GHER

a.$Eik - B2 8276 mg/g s b.iEHk - HERE 8269 mg/g s c.BE
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50000 mg
2500(; 2 ‘l
NI . |
i ] L I
AR
TR, o
B - e RIEZGCEE
T FEEEE - REBTEIZ RAHE MR TR W& - AR IS Ei S R e R - S I e R S e B
P AT R B R L R B e R AR R T4y g 0 BE AT BTl 51 8 BLAR B DA (S
B HESAWRIERLHEE D T - HiEZREERE - SR MEN - B HBER
o 7 TRV © U4 BB 1007
= FEREABR 500 meg/ B EE I L B f5 2 488 (R0 4 31
() o g 5.520.38% ;5 5% .22 52751402
FH Bt i 2 R e 2 S M R By 10 - 2500 Fe4.13% » BHN L RGBT S
pg/mL » 6 DL Z g B ERE Ry AR Ll
HIE » RPEA[E0.99500 F » B B (r)7E B AR PR A
i - FAZE AR SR S I R R B L R e S mg/
(C)MERE - INEI A B g » MR E MR RS E B BT
A 72 B BB v i B i L g e e IR BT R ] i R B AR BB - DAGEE
VAR o i MERE BE - R 0 ] 0 R B B i EEMIE o FERNFENY - AR
TR AELT o AT 0 BT B[] K LS 1 FLH 2 SRR F590.2% - %2 FARE
TUERERE o SEERANEDY - Az S F51.57% » SINHLE26.3 » B 5 & W
FRITIE ~ BRI FE 4B 100,500 meg/g T ZER -
H i e 2 A 2 SEE AR 55 B 55958 7\ g
F93.5% « B AT ) R
i o B TR A EMEE LR R NE L
CHEEE-EE PSR E R Tl HERZENE 0 ARFZERF100 pg/mL

RZELRET RN EREETEES RS EGEEAEDGME 500 ng/mL) KRR
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nSEYIT TR ST

S 20144 Satinsky % A ® 20154EPark % A"

BIZ% e R

HREE  BESER A BESERE

B GC-FID GC-FID

B Alltech AT ™ EHIEFE(NEERELS pm » A Agilent DB-1EHIE FE(NEERE0.25 um » ATE
7%0.32 mm X 30 m) 0.32 mm X 30 m)

B R {liw it

FEZEULE! AR Eak

[N TEITERE  190°C [EHTEVEE : 60°C (4 min) — (8°C/min) —

T 2SR S © 190°C
FEAZRE : 190°C
FEENFEFREE © 0.7 mL/min
Skt 101

NESEREAL  THETE

FRVEEEE 500-5000 pg/mL

NGz HU%0.1-0.5 ¢ » EAZEI0mL
ZEREHE PNER

ZEHURAF HE RS 7

SR 0.45 ym PTFE

120°C (3 min)
ISR RE © 250°C
EASRERE : 300°C

B EFHTHE @ 1.0 mL/min
kL r 2501

LR R

10-800 pg/mL
I0.1-0.5g » EAEZE100 mL
FF et

HE IR ES50°C /10975
0.45 um PTFE

=V~ REREGEE R 77 AN BIE

[A] H i (n=5)

HHE(n=10)

INIMIRRE (mg/g)

IR (%) 2 ERE(%) IR (%) BRHARH(%)
5 90.1 1.57 - -
100 95.8 5.50 96.6 4.02
500 93.5 0.38 96.3 4.13

HBRIEMBREZER » BOREHTLH
MSMEEDGMERITE /T TR L » ST IE =
17 R AMSMEEIDGMERITE /7 S S8 E -

I mEELREE

AWFE TR R - EERDIE MY
fi i MSMERFRH R & MSMLZ B 2 8
SERAEM S - ISR - AiE4E B2
FEAL R LT FSEAREE S - RflRE SRANR T - TEAR

R ERE BT 166.7-337.0 mg/g
2R & B 5 68.8 52.86.9 mg/g » S22
B a5 B 922.0 2.1004.2 mg/g © fHI{E
B RE 2 B 0 FLbr T 200 (S1L S 12) i B {E
R HAER 8. 232.05:46.3% » B EHEHH
H o HARI3MH/THA81.5-101.5% 5 152
H & & E NI R HIEHET €2 & H
{5 FHPR &6/ 5 Je B — KB BN 2 /A B o
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RA MEERTREMEBERREZSEHAGER
TS R
s o EErmEE ERE & — - — -
M MR o B gy WAWE  REE  ERELHE BREN)
(¢/F8) (mg/g) (%) (n=3)
S1  §EAR 28E/K 240%F 275.5 1.09 255.2 92.6 1.38
2%/H 1100 mg/$E
S2  §EAR 4%E/H 1205F 269.4 1.39 241.2 89.6 1.92
1350 mg/$E
S3 BE  3RU/X 90%7 166.7 0.50 151.6 90.9 3.41
2%/H 500 mg/fii
S4  gER 28X 120%E 333.6 1.12 315.9 94.7 1.04
2%/H
S5 #Ek 3FEX 603E 184.4 1.08 158.1 85.7 0.25
1%/H
S6  FEIR 2-38E/K 120%F 322.5 0.78 309.6 96.0 0.55
2%/H 780 mg/$E
S7 BB 1-288/k  803E 305.1 1.23 250.7 82.2 1.56
4%E/H 1200 mg/$E
RAH  MEESTREMEERRZ SEWAERGEE)
i I SR
= $§3‘£ Bj—;AE
e T *T;Tl;‘g)i WEME  RNE BRHANE BT
(g/F8) (mg/g) (%) (n=3)
S8 B®E 1R/ X 12047 922.0 1.08 935.9 101.5 0.27
1-22%/H 1200 mg/fii
S9 B#E  1A/X 90%iz 1004.2 1.00 950.4 94.6 0.28
3R/H 1030 mg/#i:
S10  $Edk 1-3%E/H 120%¢ 199.6 1.50 180.2 90.3 1.69
Sit #Eik 3%E/H 60%E 328.6 1.22 105.0 32.0 3.11
S12  #ER 1-288/H  90%E 86.9 1.78 40.2 46.3 2.88
S13  #EAR  48E/H 1005E 337.0 1.11 313.1 92.9 2.57
S14  fEAR 48E/H 80%E 304.2 1.23 251.2 82.6 1.20
1200 mg/$E
S15 RE#FE  3R/X 60k 68.8 1.31 56.1 81.5 4.54
2R%/H
b &, o AR BREGER & T R

ABIPSRRE T P B R A TR e AT TR L
RHERF A RIEE T RS2 RE T R K

b fals - Al fE R B iR i i B 2
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Method of Test for Methylsulfonylmethane in Foods in
Tablet and Capsule Form

CHING-HSUAN TSAI PAI-WEN WU, NU-CHING LIN, YA-MIN KAO,
SU-HSIANG TSENG AND DER-YUAN WANG

Division of Research and Analysis, TFDA

ABSTRACT

Methylsulfonylmethane (MSM), an organic sulfur-containing compound, is either alone or in
combination with glucosamine in dietary supplements commonly. The recommended maximum level
of daily intake of MSM promulgated in 2013 by the Ministry of Health and Welfare was 6 g/day and
2 g for a single-dose. This study aimed on using a gas chromatograph with a flame ionization detector
(GC-FID) for the rapid assay of methylsulfonylmethane (MSM) contents in foods in tablet or capsule
form. Chromatography was performed on a capillary column DB-23 (30 mx0.25 mm i.d., 0.25 um film
thickness). Helium carrier gas flow rate was set at 0.7 mL min . Injector temperature was set 250°C with
a split injection of 25:1. Detector temperature was set 300°C. MSM was extracted with acetone for 5 min
in an ultrasonic bath. Diethylene glycol methyl ether was selected as an internal standard for the accurate
quantitation of MSM in samples. Accuracy was evaluated by spiking 100 and 500 mg/g MSM into blank
samples. The average recoveries were 93.5 and 95.8%, and their coefficients of variation were 0.38 and
5.50%, respectively. The limit of quantitation was estimated to be 5 mg/g. The surveillance results of 15
commercial food samples in the market were as follows: two of the samples contained 32.0 and 46.3%
of the labeled value in the package, and the other 13 samples contained MSM between 81.5-101.5% of
the labeled value. The labeled daily consumption values of MSM in the 15 samples did not exceed the

recommended daily intake of the regulation.

Key words: methylsulfonylmethane, gas chromatography, flame ionization detection, food in
tablet and capsule form



