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Fig 1. Gas Chromatograms of Standard Hydrocarbon

(a) Liquid paraffin , (b) Nolmal hydrocarbon ,
(c) White petrolatum

Wl RT 7 4 AXEEDRAEKFIZT TR LS
D%, 2L DILEMDREM TH LI, TAa~ T
T XEI—oOWROE =7 ZR LT, WEVSZ T 4D
A7 < b7 MIEBEHRAKFEORFFFE A S HE L
v—7 hy 7y (BRIRER) DBEEOREFERESEM
ELTFITR L.

AT ) AXEEHORICKERER S TH DT, &
RFEBDRALKFIT G LTz — 7 S s .

R 70 & S BLE MU A D IRALAKFE DO H 2 & 1
~ N7 T L% Fig 212, — BB AMER PO RILKED

HAZ v~ h7Z L% Fig. 3 1R LT,

Fig.2 (a) RAMELEHBHEEA-1 0L 212t
— 7 B ENREI oM, —ooRELRNEEV DL
RE— IR oIyt Dk Eb o

Fig. 3 O — M AR ORALKFEDO T A7 < b
77 AT, Fig 2 ORMEEB RGO A 7 a~
N7T AR, —oDONTEEVOLIRLOLHNIE, —
NN L Dbz, 2, VT valZ A LD
BT MBSy, BOFA @RS Th B, Fig.
3 (&) D& DI SR DL VEREOM, Fig.3 (d) @
X CEmbRA G DL VEE L B o7z

3) RILKRERE

MERNT T 4 R U CRILARERRE LI 2
5, 57 #EH 46 B LR L, BRI 8% THh 7.
BRI 1~106% (F¥) 60%) Thol-.

AR 9 30D & ALK IR &g hr o 7z

A BERAR R EANT 13 BT TR L, &
AL 27~91% (F¥J63%) Th-o7-.

— AR PR AT 35 BB 33 BB BRI L, MR
KT 4% TH o7, SGHEIT 1~106% (F¥)59%) THh
~7-.

4) BRKRFE R OB/N-BKIRFE

RAVIK SR 2 e U 7o £ S B Hhl T v 1) 13 3B & O
— PR VRS 33 SO X, BAREK b ah
BOLN ST RILKFDIRFR) "R —7 OF/IMNREE
L RRIRFEHOIED B ZIRFHONHFEROE L D%
Table 2 |Z7R L7z,

Table 2. Maximum and Range of Carbon Number
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Fig 2. Gas Chromatograms of Hydrocarbon in Food Grade Lubricants

(a) Food grade lubricant-1, (b) Food grade lubricant-2
(c¢) Food grade lubricant-4, (d) Food grade lubricant-6
(e) Food grade lubricant-8, (f) Food grade lubricant-9
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Table 3. Aromatic Hydrocarbon to Total Hydrocarbon Ratios in the Sample Hydrocarbon was detected

. Number of Number of Aromatic hydrocarbons /
Classification
samples detected samples Total hydrocarbons (%)
used at food factories 1/13 0/1 0
Food grade lubricants
commercial products 12/13 0/12 0
used at food factories 11/33 10/11 1-13
Industrial grade lubricants
commercial products 22/33 13/22 3-18
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Fig 3. Gas Chromatograms of Hydrocarbon in Industrial Grade Lubricants

(a) Industrial grade lubricant-1, (b) Industrial grade lubricant-9
(c) Industrial grade lubricant-10, (d) Industrial grade lubricant-12
(e) Industrial grade lubricant-17, (f) Industrial grade lubricant-20
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Fig 4. Gas Chromatograms of Fatty Acids
(a)Standard, (b) Industrial grade lubricant - 27
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Fig 5. Liquid Chromatograms of Silicone Oil
(a)Standard, (b) Industrial grade lubricant -34
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Determination of Base Oils in Lubricants Focused on Food Industry Use

Kumi SUZUKI?, Yoko UEMATSU *, Mami OGIMOTO?, Atsuko MONDORI *,
Koji OHATA ®°, Asuko OYAMA ¢, Atsushi MITSUKAWA "€ and Kimio MONMA *

Amounts of mineral oil, vegetable oil, fat, and silicone oil, which are used as base oils in 57 commercial lubricants, vegetable oil and
fat (n = 9), lubricants specified for incidental food contact (n = 13), and lubricants non-specified for incidental food contact (n = 35),
collected between 2007 and 2008, were determined.

After pre-separation, the mineral oil amount was determined with GC as a hydrocarbon, calibrated with standard liquid paraffin.
Vegetable oil and fat amounts were determined by GC after conversion to the constituent fatty acid methyl esters.

The amounts of silicone oil were determined by SEC/RI calibrated with commercial silicone oil.

Hydrocarbon was found in 46 samples, at concentrations of 1%-106%. The maximum carbon number of the hydrocarbons and the
range of carbon numbers in the samples were estimated. Constituent fatty acids of vegetable oil and fat were found in 16 samples, at
concentrations of 1%-93%. Ricinoleic acid, which is a constituent fatty acid of castor oil, was found in one sample. Silicone oil was

found in two samples at concentrations of 61% and 79%, respectively.

Keywords: food grade lubricant, indirect food additive, Code of Federal Regulation, NSF International, hydrocarbon, vegetable
oil and fat, silicone oil
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