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Improvement of Determination Method for Propionic Acid in Bakery Products
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ABSTRACT - Most propionic acid is added to food (especially breads) as preservatives and its form is sodium or
calcium salt. Most countries admitted propionic acid as food preservatives but a tolerance limit is somewhat different
according to countries. Recoveries of the official method for propionates reported as 50.0~60.0%. Accordingly new
rapid determination method for propionates was developed using formic acid added sodium chloride (5 g) and ether
(formic acid : ether = 1 : 2) as the extraction solvent to improve the official method with the complex processes. Pro-
pionate was dissolved from the samples with formic acid omitting steam distillation and ion exchange procedure.
Then propionate in formic acid was extracted with ether and sodium chloride again. A 1 ul aliquot of the filtrate of
ether was analyzed by gas chromatograph. Recoveries from sample A and B fortified with propionic acid sodium salt

were 85.0 % and 90.0 %, respectively.

Key words: propionate, preservative, official method

21 Fo] A
87 7= Az
3 7}z 1 A
3, A2
3t §lo] Z7IzF Btz
HATH. Al AF
F71ES 717 A&
F T2 74
18471 Dumas®l] 2|3}«
1938 Hoffmanol] ¢]ate] W wh=o] HEAZA] A|Qb
olzgf, &Al we] AFES grsly] flsl] AREEAL AT,
vty oz 2y ikl W AZFAY 5 FFolU &
o] A= EA FA M) A Algt7] 218t
Efdoly ZHde Fu= s A e
, 9o Fele B GA 571 wiEed A Well 543
FEe] 223420 918 42 HoR, uHo = GMP

o F1FFEs A A
2R ARe 3837 9
1

Y

il

R}

A 3Z

=

*
=

7

_H
i
fu
X
0,

x
1o
>
A
ox

[e]

=
Y]
=

N

g o

=R}

*Correspondence to: Sung-deuk Lee, Seoul Metropolitan Govern-
ment Research Institute of Public Health and Environment, 202-3,
Yangjae-dong, Seocho-gu, Seoul, Korea

Tel: 82-2-968-5091, Fax: 82-2-968-5091

E-mail: lesudu@seoul.go.kr

332

(Good Manufacturing Practice)E
orAs Az Q1A o, st

st gee) A5 3 wos
Z

52 H|wE oFgl
aev Aulgk 540l B7|7 m=EH
ol T7Hd AL, AR 4] ol
Ab Fo] Ent

24kl el 75, f19, A s

2w FHA HE AF T

20000 ZAF Az vt Aol A
FAFHFS 323 mgkgelH?, AENEE AEF 73
AA, A=A, A, A=, o] SAR HE e

Aoz ®iuEa o, seivehs AFAYUS
2.5 g/kg ©l3k, XZ 3.0 g/kg ©13k, A 1.0 glkg ©]3F= 3
871FS AR AU,

Z2y 25k 8871

-

drAME W, A=, Az 7

%
Aol 3.0 ghkg ol3h, frH A Z7E o) 1.0 ghkg ©]
32 A%k 5 uE =7 AH8-7] At AF
H AR RS HAISEAL Qo] AF T ZRI A4k FERS
S48t AAFE etate] 9184 H7HE dte Blo
.9_3]'1—4—5'10).
AR AE 5 =

w4 23E

or}g:

=
<) el
H
= =0
=

mnr

=21

o

T3t



Improvement of Determination Method for Propionic Acid in Bakery Products 333

ALY A7) AQEE WHo] =
It} o ZA Lamkln ‘:O] 7HU]/‘1'£ZE Al
S

=
EIE ARt FEFORA F2 35es d3loy, &
A u)g-o] srhet 7 kAl oAM= AME-EH] of

= FG3 o] 2u IR E AMESo 7N, T Alg o]
B33 50.0~60.0%2] e 3|43 B4 AJ7ko] Eol
A9 5E wEo] o,

b 2 Ageli: 1E 2RAREE WA
FYEe ANA g, A §AL ol gate] AR

B2 PUS F, Z23] o4t AL A e 3
S5 vashy] flste], HF A8 Z2u4ke]
=7} 0.5~1.0 gkgol HES, W uxo] Z2yeshE
°] 10.0 gkg FA Egate] Az W A W Ax F
0 gkgl ZEISAMEFS F71e W BE 247 14
Z &3tale] A& A, BE TR AR

43

AL

HFFFO 2 sodium propionate(Aldrich, Germany), propionic
acid(Aldrich, Germany)®} W52 =2 butyric acid(Aldrich,
Germany)E ARSI o] &1 2= formic acid(Wako,
Japan), nitric acid(Junsei, Japan), phosphoric acid(Oscar, Japan),

hydrochoric acid(Oscar, Japan), acetic acid(Cica, Japan)E&

AT
&3t 3= 8ul2+= diethyl ether anhydrous(Fisher, USA)

9} FZ2x7 AAE 9138t sodium chloride(Junsei, Japan)

717
S A Z3H7] $ske] A7) (Kaiser KBM-300, China)
£ ARSI oH, Al8e] A dH| 2= wRE7](Sugiyama

Elvis, Japan)$}, 941%-2]7](Fisher MARATON 6K, USA)

Table 1. The analytical conditions of the gas chromatograph for
propionic acid

Instrument GC (HP 6890 series, USA) with FID
Column SP-FFAP
(Supelco, 100 m x 0.2 pm x 0.25 mm, USA)

Injector temperature 230°C

Detector temperature 260°C

Oven temperature 180°C

Injection volumn 1 pul

Carrier gas flow rate 1 ml/min

Split ratio 50:1

ARg-atATE HEg 2 a4k F1E $ste] FID A

I F2% Gas Chromatograph(HP 6890 series, USA)
ALg3sle] A5 o, AFE-E Gas chromatograph?]
272 Table 13 2t}

T
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0.5 g€ volumeric flaskd] Y3 o€ Z2& A}&3] 100 mL
2 3
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AN B & 0140}04 A3 )
Zteo] Al g9 Olfiﬂ%lﬂﬁ o|YAIZt, ASMGEF 7T,
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2 10.0 Mole/Le] s=2 A3t

T3 AlE 9 ZgyAto] Ao g o= A7k
, 5E 10, 208, 30Eo 2 MAAGPon, 35ee
FoIAR] HASPVGEFS 42 00g, 3.0g, 50g, 70g,
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(10 mL)
Extraction (Shaking)
Sample
<« Sodium chloride (5 g)
<« Ether (20 mL x 2 times)
Extraction (Shaking)
(10 min)

Centrifuge (3000 rpm, 5 min)
and Filteration

GCFID
Injection and Analysis

Fig. 1. Analytical procedure of propionic acid

Table 1. Comprarison of recoveries of propionic acid by using acids

olFZuihE ¥
Table 12 Al&E A, Bol| thgt 7z} A &
FANE=PY

H RmA Q1A &
M, 24N EEJJQ*P sree UrEP“ Aoltt,
Ape- 7# AL 84.9% o)de] &S BHeH, 15
W2 g-oHo) E‘r %%Ur Hlaate] AjH o= 3]4&o]

7V E=A JERsT

AR ARESE 9] 35ES 71E AFEddA e
ol Elo|E, QIiHS o]&5te] R 8
Hoe WA e, 71E AFES] EAUEES
A 5o 22208 AY FE3ste] 2437 wiel
2 2] R 3)5g0] A et Ao F5ET

ot FEY 332

Ao AMEE 2F T 7P FE G280 =4 JERd Tl
n] Ak 0.01 Mole/L, 0.05 Mole/L, 0.1 Mole/L, 1.0 Mole/L,
10.0 Mole/Le] X2 z}zF 2A)3F &, o]g)guj(2hd 3]
FEolM AANE A FA3A Z2y|Late] xstE
AEE NPt & oz olgAZ] AT}, Table 29F 720l
0.01 Mole/L2] % Al A, B AlBoIA Z}2} (82.0 +3.4)%,
(863 +2.7)%% TS F% B} B yehg, 2 99
o2 A= 3] Had A4 YEersth

0.05 Mole/LellAl 10.0 Mole/Le] =X A A&7}t
(87.1 +£2.5)% ~ (883 £3.6)%, B A 87} (91.4 +2.9)% ~ (92.7
£2.9)%2] WHZE JH 2o]E HolX] %ol 0.05 Mole/L
ole] FEAME AR F 87% o4+ Z 2y Lato] 7Y
njito g olgdS o 4 UK Table 2).

O|PA|ZFH ]S

A7 F9] Z23924HS 0.05 Mole/L 7im]AF &8 10 mL
2 o]gA]7]7] 9§ A8 AI7H Fig, 29} o] 334, 5%, 10
i, 209, 309 2AS ARSI, AR E ofd) Al7hE
2 FZE|H)3 5 dIUEF 59 oElZ 20mLE 10

(Unit : %)
formic acid hydrochloric acid phosphoric acid nitric acid acetic acid
Sample A 88.2+2.7 853+2.8 87.8 £3.1 86.2+2.6 849+32
Sample B 92.0+3.7 89.8 £2.7 90.5+3.5 90.2+43 88.7+3.9
Values represent the Mean + SD for three experiments
Table 2. Recoveries of propionic acid by various concentration of formic acid
(Unit : %)
0.01 Mole/L 0.05 Mole/L 0.1 Mole/L 1.0 Mole/L 10.0 Mole/L
Sample A 82.0+34 88.0+2.8 87.1+25 87.2+4.1 88.3+3.6
Sample B 86.3+2.7 923+3.5 92.7+2.9 91.4+2.9 92.1+2.8

Values represent the Mean + SD for three experiments
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Fig. 2. Recoveries of propionic acid by transference of time.
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Table 3. Recoveries of propionic acid by amount of sodium chloride
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Ho|w, 208 AT F= A E A, B/} 72+ (88.1 £3.0)% ~
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Az 733l rE 3] zole YT
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(Unit : %)
Og 3g S5g 7¢g 9¢g
Sample A 842 +£29 852+34 87.5 £3.0 87.2 £4.2 87.6 £3.7
Sample B 874 +3.4 904 +3.7 92.7 £2.9 92.5 £33 93.1 £3.2
Values represent the Mean + SD for three experiments
Table 4. Recoveries of propionic acid by amounts of phosphoric acid
(Unit : %)
0.0 mL 0.5 mL 1.0 mL 2.0 mL 4.0 mL
Sample A 88.2+3.1 88.7+24 87.4+3.8 88.4 +3.7 88.7+2.3
Sample B 92.0+4.5 90.2+3.5 91.0+3.2 923+42 91.0+3.0

Values represent the Mean + SD for three experiments
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Fig. 3. Recoveries of propionic acid by extraction time.
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