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2 ok A ARntEIH I/ HEAE (LCMS) B A7 TS 'THINMR)S o83t shd#
o el FeAEE SA] vl skl ﬂr SPAFE AIRE =9 &8N A ERS 71t
of Alg8AE AdEe] FHE FANR F, A58 Fo] FEAHTLE benzoyl chloride® =43} vt
< A71AL FrEAIsE FEAEE pentanLE FZ3t] LOMSE A4 3I3ith 'H NMR 42 A
FE JA-F glo] D,0 &ujol] FH &sr]7]aL, F2A =S ERETIC(Electronic REference To access In
vivo Concentrations) ¥ O]%;}Oﬂl 'H NMRZ 2H JHEA 31tk LO/MS 2 NMR #4143} LC/
MS2] H#FAL 0.1-10 pg/mL %= ]oﬂﬁ = 0.9991 °]3 'H NMRE] 42 25-500 pg/mL &
THYO)A 2 = 19 APAGE ZH= 22 AAAS AT

Abstract: The comparative analysis of glycerin in cosmetic samples was carried out by LC/MS and 'H
NMR spectrometry. For the LC/MS analysis, aqueous solution was controlled in strong basic condition
with sodium hydroxide, and benzoyl chloride was added to the solution for the derivatization of glycerin.
The derivative was extracted using pentane and analyzed by the LC/MS. For the 'H NMR analysis, sample
was directly dissolved in D,O solvent without pretreatment. The quantitative analysis of glycerin was done
by 'H NMR ERETIC method. The analysis results of LC/MS and 'H NMR showed that the calibration
curves were a good linearity with r> = 0.9991 in the range of 0.1 to 10 ug/mL and > = 1 in the range
of 25 to 500 pug/mL, respectively.
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2.1. A|ef

2 Ao BEERE AFEE FEAIA99 %)
=43} A2kl benzoyl chloride (99.8 %)= Sigma-
Aldrich (Milwaukee, WI, USA), $-2}8}EF-2 Merck
(Darmstadt, Germany)= 8] zt2F 78] AR&-313]
on, FEAE FE37] 93 AFEE pentane-
Berdick & Jackson (Muskegon, MI, USA)l A - 3}
Atk FF &HS wE=7] flstke] AHEE D0 (99.8 %)
4-u]:= Cambridge Isotope Laboratories, Inc. (Andover,
MA, USA)el A 78] 8H5l 3, B-& Milli-Q (Millipore,
Bedford, USA) &0]& A& T34 SHFE AL

& Se,

22. LC/ESFMS 717 & =

£ AFoA AME-s LC/MSE HP-1100 Series
liquid chromatograph/HP 1100 Series mass selective
detector (Agilent Technologies, Palo Alto, CA, USA)=
49 A% ALgaislon, usel oles) W 4%

o] 2 35l(electrospray ionization, ES))¥ ©] 1L, ©]
20 e AL AFAA A% Heisiol 234 Lo
MSDE ©]&3% 97 A A zvte1e ool ofsto] &
Astler. A azvtEag v ] EAxHoRE
Luna-Cy5(150 mmX4.6 mm id., 5 pm) ZHS AFE- &
Rom, o]FA S ZA methanol : 10 mM ammonium
acetate buffer = 90: 10 (V/V %) A <] S&u] &<
2, %2 0.4 mL/min ©]%lt}

AApEFol 23 e #4242 #4510 L/min®]
2 4:(99.99 %)= drying gas® Al&3slow, Lxe=
350°Coller, olu ®AMYE S 30 psi2 AlEE &
FA712 S AL fragment voltage= 80 VE &
Eisi=

Capillary voltage= 3,500 V °]3 o, 4ol
A8 slo] 71 &3l selected ion monitoring (SIM)%
AbES T 28l AlE FY W2 autosampler
ol g3te] 10 uLE FUste] L4 ssct.
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Table 1. Retention time and characteristic ions of glycerin

derivative
. Characteristic ions (m/z)
Compounds Retention — -
p time (min) Quan_tltatlon Conﬁ_rmatlon
ion ion
Glycerin
yeer 6.61 283.4 4275
derivative
1H-Coil 13 Coll
g 2 — -
Shape Pulse
IJ’L
< ERETIC —
- Trigger
Transmitter
< > Receiver

Fig. 1. Block Diagram for the ERETIC method.
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£ AFo) A= 5 mm broad band probe”’} “&2t¥
Bruker AVANCE-700 MHz NMR spectrometer= A}-8
3t ™, ERETIC A 8™ €] block diagram-2 Fig.
19] HedF=Ue}. o] W2 block diagramel A & 4
Aol 'H IYL o] &3] HY| pulseE & F A&
o H g FA3E T PC LS o) 83t
'H] Frequency Control Unit (FCU)o A A= F3}
FE routers T3l Loi7l 'HY 3459} exponential
3E 717 shape pulseE HWY OS24 'H ZUo] A
F9] Alzgd} 7o) electronic Al1dS E& 4 A
%= Zolt}. Exponential ¥4~ Fourier transform $
Lorentzian line shapes 7FA 22 o]l electronic Al
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o] k= fAd FolA & 4 AL, F=9 A7)
= shape pulse®] powerdll wWebr ZA S 4= Qo) =
71719] o8] 2748 IAAN T dEF FE AR
o} 7 folxl ERETIC A= 7]7]9 271& st
A7IA o A 22 279 FAE FA HH
o] I MAE AFEA AT F IA He
Zo|tt.

AFEA S 984 AMHS-E ERETIC ¥ Z(2.5 ppm)
£ 200 pg/mL S E 71202 FHEojHon A
o] BE 2 EZ= Bruker?] pulse program$! eretic

302 AH83FSth Relaxation delay 3% <} acquisition

Al
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time 2.6 %% & 5.6 29| repetition time= 30° pulse
oA ZFE|M A9 saturation free 2~HEHS 7] =
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data points®} 128 scan®Z BojH o AQA| 7k oF
12 o]},

24. B#E8Y9 HM=

LC/ESI-MSOll A3 FE|M#le] 258 Az
TUT BEEFS 0.1 mgZtA FAE 2ol ST/
AME-8te] 1000 pg/mLe] FFEHOE e, HA
AL 01,025 05, 1, 5, 10 uygmLe] FEHIA=
TS g4t BRI

TS TH NMRoY ARS8 FElM o] 3389 A=z
EZEFE 0.1 mgZkA FAE Zo} D,0E =2
ARE-ERO] 1000 ug/mLe] TGN o2 7o 25, 50,
100, 250, 500 pg/mLe] FEHWHE FELNS 34
sto] AP EN BHEo] AT A XS BE £
TEHNELS WALl Haste] ARSI

oo mu rlr
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25. A2

SPAE A EE 1159 AEE oA skl A
8-319.2W, LC/ESI-MSOl A8l 33 Al 01 g
S 10 mL S/ &lAIZ] § FEAStl] AHE-3H3
I, 'H NMR 2249 ARS8 3143 A8 0.02 g2 2
mL D0 &wlell Az glo] 24 &A1 F 07
mLE #3t] 5 mm NMR FEe gof #4513t

26. REHS g

LC/ESI-MSE #41317] flaiM= f=As7t 248
3t FeAste v 2ol stk WA AR A
S ZAs7] 938 0.1-10 ug/mLe] F= HIZE A
g 2EAYE BEEA ] A8 floA e sHEE
AZEHE | mLA FH3te 5 mL vpo| ol zhzt |
3, o719 30% FASIYEF 9 700 uL A ¥
o AdZdeld A2 TE th benzoyl chlorideE
100 uL A7}stal 253 FE 71 Fisher Scientific
(Hampton, NH, USA) A|FS ARg-3le] 1087 F=A)
3} Rk3-& WYA AT

A7t FE5E F A2 1087 A
U3 pentanes 77t 2 mL A ¥ 233 JF7R
102 Bt FEAE F230Th 55 T4 1 mL
T #3}o] pentane SVIE HARZ FA|F|AL of 7]
50 % methanol =& 1 mLE H7}8te] wolay st
% LC/ESI-MSY 10 uLE FY3tiTh
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3.1. AYIM
0.1-10 ug/mLe] = %i e FEAE 2FEE

S BH3le] F2A43} A71E LC/ESI-MSE #4]5}o]
dojzl AF FA 2L y = 1858700x + 164913 ©]
2, oldf 2 3 0.9991 ©]AF ] tt 'H NMR #24]¢]]
e FE AR &
A& Fig. 29149} 7] ERETIC ¥ Z(2.5 ppm)E
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Fig. 2. A stack plot of proton NMR spectra at various concentration of glycerin in D,O with ERETIC peak at 2.5 ppm. The
glycerin concentrations of A - E are 25, 50, 100, 250, 500 ug/mL, respectively.
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Fig. 3. Total ion chromatogram (TIC) of the derivatives of standard obtained by LC/ESI-MS.
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Fig. 4. Mass Spectrum for the derivatives of glycerin using LC/ESI-MS.
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Fig. 5. Proton NMR spectra of various samples in D,O with ERETIC peak adjusted with 200 pg/mL glycerin.
&-3to] m/z 100-5502] A =F WLl 4 ste] Ao 2L o] o] I AP 2N FEA ) HHgo] &
A Astolth, o] AR ekEIYAA B vhe} Pol  AYHALS HAY 5 ATk
EFEAS B 4Ye Fo Yol Hee 249 o
slo] BE 155 oo £A3 HaEo] ygon, B 33. H NMR 24
8 Bgo] BF HF4Y E2dA B+ e Zi?Jr RBE 71719 A oA ek 2ol 'H NMReJA &=
7o) wES UY P e, BYRAL AN 71Fo] HE Bo] MEA Be
Fig. 4= T2 F=A 3 2FAEHS sttt S el Aol REEdS A7ker 2%l
vehd RegA, fFEAst H7) de] xEEdel AEFEdE AREst AAFAE A Eoh 29

[3

2 41 370 9] benzoyl 7] C¢HsCO* (105 Da)’} 2 E
3ko] 315 Da ¥HE A 7Fo] S7kske] M + Na] = 427
Da9] adduct ©]20] YAH AL & &
O]—oﬂ E‘Q [M C5H6C02 + H]
= gAY = AUATH
o] A= LC/MS®| HAREH- o] 23 9
2AEPOR (M + NaJ'®] F&ol o] 7
adduct £AFo] 2 HRF ofY2} [M — CeHoCO, + H]' <}

283 Da?] OI <

23 A

o1
el

Ll

Ql

L ol5& 77 2E If0 BREE VR T HE
olf et FHES F5T & = 'H NMR Wyo]
electronic reference WWH Y 4= Atk HEE v} P
0 9-g)= AA AEQ] 3Ed Sl FEAES
2435171 913141 200 pg/mLe] S HSE THEo7]
ERETIC ¥ ZQ2.5 ppm)E 71F02 IAHANZ F =4
3k A g9 BEAANE Fig 50| BolF9th A, D, E,
H, I, J 28|32 K Al&+& 3.65 ppm®l F313HA et
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Table 2. Concentration (%) of glycerin in cosmetics

Cosmetics samples LC/ESI-MS (n = 5) 'H NMR (ppm)

A 3.77 £ 0.10 3.68
B 0.52 £ 0.02 0.48
C 3.69 + 0.10 3.64
D 417 £ 0.17 4.03
E 442 £ 029 4.51
F N.D. N.D.
G N.D. N.D.
H 1.12 + 0.07 1.07
I 0.74 + 0.07 0.75
J 336 £+ 0.17 342
K 0.20 £ 0.01 0.22

£ CHOl 'H 9|=39] H&3 ES vlwste] #4351
o B9} C AlEE 3.65 ppmol] YERE CHE| 'H ¥
=9} 351 ppmell YERE CH,9l 'H 9271 o & 3}
I 4RO 2 344 ppme] CH,9] 'H Y3 ES H&
S IES BlaLste] E4stler, FeF G AlEE 3.65
ppmell YERE CHE 'H 3, 3.51 ppmdl] YERY}E
CH,2 'H 913 % 3.44 ppm®] YE}= CH2l 'H ¥
AEA 2EAEL] 'H F|aE50] YERHA] ot 2]
Aol EA181A] 58 Al & 7 AU

34. A2 EMAN

A A8 1% SEES LCESI-MSSE 'H
NMRZ 243t A3= Table 20 Ve AT} LC/ESI-
MSE 5413 A3}9} 'H NMRE £4]3F A3}o] 22
AR st AR & dNem, Fo GAlEE
AZ HA FUAT AAE 02-0.74% 7HA] E0] U3
om B AL 4RY% AR EYSS AT F

B
ATt

E3 'H NMRE o] 8-8ld dA2=
LC/ESI-MSE.th &4l ZHi st 248
FATE.

»
Y
T

el Sk FUAEE —‘:',._—4—3}7] 98 1}
o AFNAE f7180) wed APRHGAY
‘:ﬂlﬁl o}&l GC ¥ GC/MS= Tﬁo}g 1) T

L:Jﬂ 3= g
Z o] olq,

et B A s F£gAate] Al 29 benzoyl
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7S A ZE LC/ESI-MSS} 'H NMRS o] &3le] &
2%t A3} LC/ESI-MSS] HFE 9= 0.1-10 ug/mL 5
oA 2=0.99919] FEAA AFE YL, 'H
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