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Fig. 1 Mass spectra of the sample, ethyl acetate, acetonitrile, and ethanol

LY )= VOEDBEGHE (Asore Aveons Amon) 13 (A"scome 72%E % Table 41278 L72. Table 4 25 LM % & 512,
A'vecr A'ron) H 0.2845,, 0.2809,, 0.2845, D&5H0.8500; PCAIZPCRRPPLS L THERSERTE . BIC
T (A"pcome A'wecns A'ron) fH 0.2845,, 0.2809,, 0.2845,  PCR % PLS X 3 M DILAW ARG L2 RmEB o0 L
ZBRL 100 L TRDZ:. KR RAOAFFORE <TiE 11.11% BELTWAILEWORERTLADEL
IFN, TEFZMIN, ¥ - VOEDRAFH 3347, RLTBY, EBEROBHEMEIED TEY. EHEFS 3
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Table 1 Corrected m/z value of ethyl acetate, acetonitrile, and ethanol mixture
1 2 3 4 5 6 7 8 9¥
Sample m/z
No.
31 40 41 43 45 46 61 70 88
1 0.60114 0.38560 0.68403 1.00000 0.40208 0.10572 0.13484 0.09898 0.03031
2 0.19885 0.57653 1.00000 0.87664 0.21944 0.03712 0.13596 0.09710 0.03124
3 0.37099 0.08395 0.15407 1.00000 0.31627 0.07201 0.14438 0.10382 0.03252
4 1.00000 0.40986 0.71093 0.44241 0.56138 0.18206 0.05466 0.03914 0.01150
AcOEt 0.00000 0.00082 0.00457 1.00000 0.00000 0.00000 0.13350 0.10465 0.02988
MeCN 0.00000 0.58657 1.00000 0.00168 0.00000 0.00000 0.00000 0.00000 0.00000
EtOH 1.00000 0.00257 0.01068 0.08759 0.47328 0.18516 0.00000 0.00000 0.00000

a) Peak number of Fig. 1; AcOEt: Ethyl acetate ; MeCN : Acetonitrile ; EtOH : Ethanol

Table 2 Calculation method of relative sensibility
compensation of ethyl acetate, acetonitrile,
and ethanol to detector

Principal component score of 1 : 1 : 1 mixing ratio

AcOEt
—0.03752

MeCN
—-0.02712

EtOH
—0.02557

Calculation of relative sensibility

AcOEt  (—0.03752)/(—0.02557) = 1.4669;
MeCN  (—0.02712)/( - 0.02557) = 1.0606,
EtOH (- 0.02557)/(— 0.02557) = 1.0000,

The sample of 1 : 1 : 1 mixing ratio (AcOEt : MeCN : EtOH)
was used for caluculation of relative sensibility compensation.
AcOEt : Ethyl acetate ; MeCN : Acetonitrile ; EtOH : Ethanol

Table 3 Fourth principal component score to each

sample
Sample Fouth principal component score
No. AcOELt MeCN EtOH CD%
1 -0.03751 —-0.02678  —0.02557 0.07466
2 —0.03593 —0.04146 —0.01028 0.08288
3 —0.05401 -0.00783 —0.22130 0.10775
4 -0.01061 -0.02100 —0.03111 0.04139

AcOEt: Ethyl acetate ; MeCN : Acetonitrile ; EtOH : Ethanol ;
CD% : Coefficient of determination

WEMDOGEAKENZ EERLTEY, Table 41770
72X 912, PCR % PLS DEEMFFOBEMEITHMD THEY.
SEL LT, 2HEEILAWARE LT 5 RMAR O
EEHELHET Table 4 1R, ZOFKELSHLH
HXHI, 2BEOLEWH»RELALFAHTIZ, PCRR
PLS b PCA L AIBEE B ERTAH I LN TH - 7.

4-3 BEHM4

BEBIFNL, 7EbZbMYNL, T¥% ) —VH5556:
11.11 : 33.33 vol% DOHEIEGTRAE L7238 % 5 Ml L7
HRP» 60 PCADBIMNIE, BRI F L OMMEERZE

Sum of each principal component score (sample No.1)

AcOEt: —0.03751 ; MeCN: —0.02678 ; MeOH : —0.02557
(—0.08751) + (—0.02678) + (—0.02557) = — 0.08986

Calculation of provisional mixinig ratio (A'scor, A'mecns A'Eon)

AcOEt: (—0.03751)/( —0.08986) = 0.4174,
MeCN : (—0.02678)/( — 0.08986) = 0.2980,
EtOH : (—0.02557)/( —0.08986) = 0.2845;

Provisonal mixing ratio by relative sensibility (A"sc0r, A" Mecns
A”Fl)

AcOEt: 0.4174,/1.4669; = 0.2845,
MeCN : 0.2980,/1.0606, = 0.2809,
EtOH : 0.2845;/1.0000, = 0.2845;

Real mixing ratio (Aacors Amecns Aron)
0.2845, + 0.2809, + 0.2845; = 0.85004

AcOEt: (100 % 0.2845,) /0.85005 =33.47; vol %
MeCN : (100 % 0.2809) /0.85005 = 33.055 vol %
AcOEt: (100 % 0.28455)/0.85005=33.47; vol %

Chart 1 Determination method of the mixing ratio
by PCA

AcOEt : Ethyl acetate ; MeCN : Acetonitrile ; EtOH :
Ethanol

(RSD) #%2.48%, 7+ b=FYNLDRSD A70.34%, L%
J—IVDRSD A53.75% Tholz. TOIEhs, Kk
WEESMOWMEHEIZH L TOBERS ERTED I LA
Aok koi:.

44 EEERIEVOER

AHEEHCCEEREYORG I EEEL-EE, B
BT FVHI745vol%, T b= MY D284 vol%, T
¥ ) —=NH21vol% Tholz. HAZu~< 757 4—
THELMERTIER L EE LRI FEERF LV
752vol%, 7T M= MPUIA 246 vol%, T¥ J—VITH
HENGho7:.

AKHFEIEAEL TV L EBEDOD 2 TXRTOEW DM
mrHVWTERTIUE, SFIR TRV tEWoERM
RIFEOE B0 T, ERMRIEEEZG AL LIS
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Table 4 Analytical results of ethyl acetate, acetonitrile, and ethanol mixture
Sample PCA PCR PLS Theoritical value
No.  AcOEt MeCN EOH  AcOEt MeCN EtOH  AcOEt MeCN EOH  AcOEt MeCN  EtOH
1 33.47 33.06 33.47 45.23 34.12 38.03 45.30 34.10 38.06 33.33 33.33 33.33
2 32.96 53.24 13.79 32.21 67.40 -1.73 31.58 66.16 -1.76 33.33 55.56 11.11
3 54.07 11.25 34.68 69.27 —2.36 36.10 69.17 —2.36 36.22 55.56 11.11 33.33
4 12.41 34.38 53.21 -1.89 35.45 68.69 —1.44 36.80 68.51 11.11 33.33 55.56
5 100.00 0.00 0.00 87.60 97.87 100.00 0.00 0.00
6 0.00  100.00 0.00 91.27 92.47 0.00  100.00 0.00
7 0.00 0.00  100.00 95.22 95.24 0.00 0.00  100.00
8 89.39 10.61 0.00 89.52 10.18 91.67 11.05 90.00 10.00 0.00
9 10.52 89.48 0.00 3.07 88.98 9.59 89.86 10.00 90.00 0.00
10 0.00 11.14 88.86 9.55 94.86 9.47 94.84 0.00 10.00 90.00
11 0.00 90.13 9.87 93.56 9.54 91.23 9.35 0.00 90.00 10.00
12 49.74 50.26 0.00 59.12 46.45 47.60 47.80 50.00 50.00 0.00
13 25.95 74.05 0.00 28.12 84.64 26.69 82.49 25.00 75.00 0.00

PCA : Principal component analysis ; PCR : Principal component regression analysis ; PLS : Partial least squares analysis ; AcOEt:

Ethyl acetate ; MeCN : Acetonitrile ; EtOH : Ethanol

CEREMINZ B E Lz EEREDHSHKWE T 2EED
SHBRABRSIIHET A ENTRTH L. BIZ, Ak
XIS BEDHT e O THBESRBG A RETT A LB R L, B
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5 & B
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ST ORISR LICREFL 7.

X 23
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Determination of Mixing Ratio in Organic Solvent
Using Principal Component Score

Toshiyuki MiTsur'

' Data Analysis Laboratory, 1-18-28, Hanazono-cho, Handa-shi, Aichi 475-0833
(Received 2 June 2008, Accepted 29 July 2008)

A determination of the mixing ratio of two or more compounds in each sample was carried out
using the principal component score. The determination method of the mixture by the princi-
pal component analysis method has already been applied to principal component regression
analysis (PCR). In PCR, principal component analysis is carried out using 4 or 5 known samples
of clear mixing ratio and the unknown samples. However, in this method, the mixing ratio of
an unknown sample is determined using the principal component score of the last principal
component of the obtained known sample. The mixing ratio of ethyl acetate, acetonitrile, and
ethanol in an organic solvent was determined by this method. Regarding the result, this
method was able to determine the mixing ratio in an unknown sample with comparable high
precision.

Keywords : principal component analysis ; principal component score ; mixing ratio in an
organic solvent ; industrial waste ; GG/MS.
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