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Abstract

In order to investigate the content of preservative components occured naturally in foods, the content of ben-
zoic acid and sorbic acid in 48 kinds of plants which used as commercial teas or spices was determined
according to the method of 'Korean Food Code' and analyzed with a gas chromatograph. The recoveries of
the benzoic and sorbic acid were 82.5% and 94.5%, respectively. The naturally occurring benzoic acid was
less than 50 ppm in most of the plants used as commercial teas. The content of benzoic acid in spices and
the content of sorbic acid in teas or spices were less than 10ppm. The average contents of benzoic acid and
sorbic acid in edible part of each plant were as followed ; leaf 12.5 ppm and 8.1 ppm, root 16.8 ppm and
3.7 ppm, seed 9.8 ppm and 2.3 ppm, fruit 33.8 ppm and 1.2 ppm, fungus 18.3 ppm and 14.6 ppm, respectively.
The contents of benzoic acid and sorbic acid in several plants used as teas or spices extended over a wide

range.
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Table 1. Maximum limits of benzoic acid and sorbic acid authorized to be used for food in Korea.

Kind of preservatives

Kind of food

Limits of each

preservative
Cheese 3 g/kg Max.
Processed fish products, Fish products, Puple sea urchin gonads sait 2 o/ke Max
fermented, Peanut butter, Imitation cheese - gke ’
Sauce products(salt is lower than 8 %), Soy bean paste, Red pepper paste,
Sorbic acid and Potasium Caramelized thick soy paste, Fermented soy paste, Dried fish and shellfishes ! g/kg Max.
sorbic acid products, Mashed red bean products, Pickied food, Aloegel
Dried fruits, Jams, Tomato ketchup, Vinegar-soaked food products; 0.5 a/ke Max
Sugar-soaked food products(except dried products) W ERE '
Lactobacillus beverages(except sterilized products) 0.05 g/kg Max.
Fruit wine 0.2 g/kg Max.
Fruit and vegetable juice(except non sterilized product) Carbonated
beverages, Mixed beverages, Ginseng beverages, Red ginseng beverages, 0.6 g.kg Max.
Benzoic acid and Sodium Soy sauce
benzoic acid Aloe gel 0.5 g/kg Max.
Magarin | g/kg Max.
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Gas chromatograph S£4A{Z8Z1¢10

GC (HP 5890 Hewlett Packard, USA) £%-2 HP-
FFAP (25mXx0.32mm id., 0.52um in film thickness)
AHE M3l -FuAlE AAG mUminyE AHS-s}
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2 A2MIAL 5533 spiking method® FRIS}AT. GC-
MSD (6890GC/5972MSD, Hewlett Packard, USA)9]
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0.52pum in film thickness), FYTF SEE 200°C,
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H  $u7]A= ¥ H(0.9 mi/min), splitless  mode,
solvent delay time 4%, Electron Impact(70eV)E ©]
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Fig. 1. Chromatogram of standard and sample, mint, by
a GC-FID.
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Fig. 2. The linearity of calibration curve in sorbic acid
and benzoic acid.
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Table 2. Recovery of benzoic acid and sorbic acid with
mixed standard solution

Cong. of . Benzoic acid Recovery Mean of
Benzoic acid founded (%) recovery
(ppm) (ppm) (%)

50 49.57 99 94.5
45.22 90
Cor}c. of Sorbic acid Recovery Mean of
Sorbic acid founded (%) recovery
{(ppm) (ppm) (%)
50 4226 85 82.5
40.15 80

0.9970) -Y: Response Area X: Amount of Benzoic
acid or Sorbic acid (ppm)-2} 24148 ddchFig. 2).
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Table 3. Contents of benzoic acid and sorbic acid in various plants used as commercial teas (Unit : ppm)
Sample name English name, Scientific name Edible part Mean Of.benzmc Me?n Of
acid sorbic acid

7l Persimmon leaf, Diospyros kaki Leaf 14.306 8.359
=3} Green tea, Camellia sinensis 7.559 4.885
F& Eucommiae cortex, Eucommia ulmoides 5.684 4875
% Mugwort, Artemisia princeps 13.60( 0.000
-2} Oolong tea, Camellia sinensis 19.49% 10.257
25 Y =} Gingko leaf,. Gingko biloba 10.947 0.000
o}A] v} Kelp, Laminaria japonica 8.074 1.149
&z} Black tea, Camellia sinensis 9.545 0.000
KAES Licorice, Glycyrrifuza uralensis Root 12.512 0.000
3 Angelica, Angelica gigas 19.692 10.890
=9 Solomon’s seal, Polygonatum odoratum 8.140 4.571
=13 Yam, Dioscorea alata 6.559 1.967
A A & Foxglove, Rehmania glutinosa 17.31% 0.000
el A Ginseng, Panax genseng 3.174 0.000
A Cnidii rhizoma, Cnidium officinale 17.095 7.870
A€ Chicory, Cichorium intybus 5.241 11.503
3 Arrowroot, Pueraria thunbergii 9.053 0.000
337} Astagali radix, Astragalus membranaceus 14.70% 7.648
Hlf 2}oF Peony, Paeonia japonica 654.025 0.000
A =) Cinnamon, Cinnamomum cassia Pericarp 142.555 0.000
2 713 Acanthopanacis cortex, Acanthopanax sessiliflorum 11.665 10.973
F7) Ak Lycii fructus, Lycium Chinense Fruit 6.451 0.000
27144 Orange peel, Citrus unshiu 55.666 0.000
o3 Jujube, Zizyphus jujuba 46.295 0.000
i A Apricot, Prunus mume 50.005 0.000
X Quince, Chaenomeles sinensis 135.565 0.000
AFPEH- Corni fructus, Cornus officinalis 6.470 3.043
A-10-1 Schizandrae fructus, Schizandra chinensis 26414 0.000
H2} Citron, Citrus junos 65.750 64.133
A2k Cassiae semen, Cassia tora Seed 12.69% 0.000
RN Perilla seed, Perilla frutescens 0.000 1.616
o3 Peanut, Arachis hypogaea 4.997 0.000
AFA ¥ Coffee, Coffea arabica 16.04% 8.819
5 Job's-tears, Coix lichryma-jobi 10.399 0.000
Ak Pine nut, Pinus koraiensis 0.000 0.000

FopE Cocoa, Theobroma cucao 18.352 0.000
= Walnut, Juglans sinensis 5.740 0.000
of =] Ganoderma, Ganoderma lucidum Fungus 18.453 7.985
£ Coriolus versicolor, Coriolus 18.190 21.176

£ 2=ulate] chaRbl Wisled WS- W Faol
45l e & 4 Ak deh SFEAENA
HES A UEAES] Hdf G §F
& 77 BN Folof ¥ War} Asky AbsEn,
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Table 3ellA QFA18FARo|L} A-=wlAbe] 100 ppm oA}
v e A, Wzl 2AE AlLg v o
Fob iR 48HESS AE3ke Pl met 7
bl qhAEfalst A=wiabe) feF FEE Fig 40
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8ol Y AEAE 2 338 ppmE 7P ©ol
AEFUoH HA 6.5 ppmel M E 65.8 ppm7A] &
fHe] A HeE AL i FNE HE
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4 32ppmellM Fd 624 ppme] HEEHUT UL 4
43k oot 38 AEYR 10859 3T
Abe] §eF 125ppmeEAM FHA 57 ppmell M 2T
19.5 ppmitr=lel et FAE 2831 oet &
A8 AEYE 1152 HF 98 ppme| HAEEAL g5k
& vehligl e 34 0ppmellA #HY 19.1 ppmE §
Fak sdsdeh WA AAE o]83h= WMAF 25l
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Table 4. Contents of benzoic acid and sorbic acid in various plants used as spices. (Unit : ppm)
Sample name English name, Scientific name Edible part Mean of}benzolc Me_an o.f
acid sorbic acid

A A} B Mustard, Brassica juncea Seed 5.400 0.000
55 Pepper, Pipernigrum 19.070 15.880
2} Apy| Horseradish, Wasabia koreana Nakai 14.720 0.000
374 Ginger, Zingiber officinale Root 62.420 108.380
Al 8} Tumeric, Curcuma longa 26.060) 0.000
L7 Red pepper, Capsicum annuum Fruit 13.320 6.130
HA 4 Bay, Laurus nobilis Leaf 18.440 155.160
A 3F Clove, Eugenia carvphyllate 213.550 43.300
u}a} Mint, Mentha arvensis 17.340 138.750

QA kAL ke HF 183 ppmS TR UL &
214k HF 146 ppmeE BEA ol FFF Hol
ATt g o] 43l Gl AR AEYE 105
o} A2Z0Ak ke HF 8.0 ppme2AT) 433 ppmdt
FrEle] lgln FelE Algshe oiet NE 12F
o A EYBA AZHIALS HF 37 ppmoE FHd
115 ppme] el Slsich $AF 1159 A=2alalk
2 gYF 24 ppmel Hl 1588 ppme] FHrEel U
on ZAF 839 A=2nAke BHF 1.2 ppmelglT 3
% 6.1 ppmel TAES SUgict £ AgellM Kokg o
L3l FAF7) 98 ppmeE 7HY W gakel b
ARSI Qlslew ol BAFolM kA FRA
o] gteke HEE R ekt | ppmu)ete g ofF uho.
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Fig. 3. Frequency distribution of benzoic acid and sorbic
acid in plant materials used as teas and spices.
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Fig. 4. Levels of benzoic acid and sorbic acid contents in
used part of teas and spices.
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Fig. 5. Total ion chromtogram and mass spectrum of benzoic acid and sorbic acid from GC-MSD in standard solution
and samples. A :Sorbic acid in Standard solution (Quality 94%), B : Sorbic acid in Willey NBS Library. C :Benzoic acid in
Standard solution (Quality 94%), D :Benzoic acid in Willey NBS Library
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Fig. 5. Continued. A :Sorbic acid in Mint (Quality 94%), B : Sorbic acid in Willey NBS Library,
C :Benzoic acid in Mint (Quality 94%), D :Benzoic acid in Willey NBS Library
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