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Development of identification method for isopropyl citrate

Noriko Furusho, Takashi Ohtsuki, Chiye Tatebe-Sasaki, Hiroki Kubota, Kyoko Sato®, Hiroshi Akiyama

In Japan's Specification and Standards for Food Additive, 8th edition, two identification tests

involving isopropyl citrate for detecting isopropyl alcohol and citrate are stipulated. However, these

identification tests use mercury compound, which is toxic, or require a time-consuming pretreatment

process. To solve these problems, an identification test method using GC-FID for detecting isopropyl

alcohol was developed. In this test, a good linearity was observed in the range of 0.1-40 mg/mL of

isopropyl alcohol. While investigating the pretreatment process, we found that isopropyl alcohol could

be detected using GC-FID in the distillation step only, without involving any reflux step. The study also

showed that the citrate moiety of isopropyl citrate was identified using the solution remaining after

conducting the distillation of isopropyl alcohol. The developed identification tests for isopropyl citrate

are simple and use no toxic materials.
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Fig.1 GC chromatogram of isopropyl alcohol

GC conditions

column:AQUATIC-2 (0.25mm id. X 60m ; 140 um), initial
temperature: 40C, initial time:6min., rate: 5C/min., final
temperature: 110C, final time:10min., injection temperature:
200C, detector temperature: 250C, carrier gas: Helium,
flow rate: 1.0mL/min., split ratio: 100:1
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Table 1 Comparison of the content of isopropyl
alcohol separated from isopropyl citrate by
the different pretreatment methods

Content (%)™ RSD (%)
Reflux and
30.6 16.9
distillation
Distillation 36.8 5.9

2 Values represent the mean of three independent experiments.

3.4 7 UESEOMRRBICE T 5 ME
REEZBWT, Z7ZUVBA VIR VDY T UHE
OERREL, 41V T LTIV I—VORHERBRE T
WIS, 7 UL Y T a3 glZKEE LT b Y AR
(1—25) 50 mLZzhz, 1ERbEREL, SRICEHE,
g (1—20) CTHMILAWAE 2~3 mLE D, ki
2~3 mLEMx, @< A UBA) s (1—300)
4~6 mLEMZ, WOBINEZ ST THNEL %, R
FRWEWHML, AEOREIEL L Z L OMREITH
ZLLENTWE. —), WEHTRE LR %O
12, Bk 7 T VRO L S PBRAELTCWD ET
MEh, ZoREzZFoTIMNHTLIIEICEY, 7
VRO WEE L E L SN, 22T, AV Ful
VT3 — )V ORERRBR THW 2R B OKRIZ OV T
7 UM AT o728 2 A, HaokBr A
U5 ZEDiEREINS (Figd). 2O Eehs, 71
WY ORERRERICIZ, 4V 7NV T IV a— Vo
B LA BOBEE A cCEL I LW LnL
ol

4. BbYIZ
AR OB AR B 2 KGULEW 2 &
DHEEREOYRICET 2 fAD—EE LT, 7T
YERA Y 70 E I OREFRRERIE DRSO W THRETL
2. AV TR LTIV a— L OMRRETIL, GC-FID%



70 Bl A7 OBE HE ah #Toan B 2R BF ZE T W&

#132% (2014)

72 RN L, KSULEY) % 63 AR 20
HATEXAZEMMRINT. Tz, RXBRO [P
T, ZAFAWORMHRELEBLTH, /1y FoEry
VA= VORERIITETH Y, FHMED RIFCh -7z

Isopropyl alcohol

300 ‘
200

100

Y

: i —

0 5 10 15 20

; L

0 5 10 15 20

A N L&

A N L &

L———n—””

0 5 10 15 20

Retention time (min)

e

(=)W e RN

Fig.2 GC chromatograms of each test solution from
reflux and distillation

a:Frl, b:Fr2, c¢:Fr3, d:Fr4, e:Frb
In Fr.l, the ten-fold dilution was used as test solution GC
conditions were similar to those described in Fig.1
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Fig.3 GC chromatograms of each test solution from
distillation

a:Fr6, b:Fr7, c:Fr8, d:Fr9, e:Frl0
In Fr6, the ten-fold dilution was used as test solution GC
conditions were similar to those described in Fig.1



7 IUWRA Y 70 EOVHERREE O

71

Fig.4 Reaction of citrate
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