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Abstract

The use of gums in processed foods manufactured in Korea was investigated in this study. The information about gums added to each
food was collected from the ingredient claimed on the food packaging. A total of 272 food items were found to use gums as a thickener,
stabilizer, and/or emulsifier. Among them, carrageenan was the most frequently found in 110 items (40%), followed by xanthan gum in
87 items (32%), guar gum in 67 items (25%), arabic gum in 50 items (18%), and gellan gum in 28 items (10%). Application of more
than two different gums to food items was also observed, presumably based on the synergistic interaction between gums for a specific
physical property. Of nine food categories classified by the Korea Food Code, gums were used most frequently in beverages, noodles,
and meat products. Foods for children which include confectioneries, beverages, and chocolates were found to frequently use arabic
gum, carrageenan, xanthan gum, guar gum, or gellan gum. These results indicate that gums have been widely using in a variety of
Korean processed foods in order to improve their physical properties. Considering potential health concern of some gums such as
carrageenan, further study to estimate daily intake of gum is needed.
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gt AAe A5 18R EHEA 7HEAE AE,
27 (texture) & F57] fJal ] AREEHIL Utk
Ade] F85+= S A|(thickener), 2+ Al|(stabilizer),
S} A|(emulsifier), Z7]ZA|(gum base)]ThTable 1). 21F

fCorresponding author: Eunmi Koh, Department of Food and Nutrition,
College of Natural Science, Seoul Women’s University, 621 Hwarang-ro,
Nowon-gu, Seoul 139-774, Korea

Tel: +82-2-970-5649

Fax: +82-2-970-4049

E-mail: kohem7@swu.ac.kr

200

Ao E4E& #AsH =3
FHANEE, A712AE Aol Hes A9 gEHAd s
AA st FHIE FAS] sl AREEE
A 2]=o] AtHMinistry of Food and Drug Safety 2013).
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Table 1, Current regulation for food additive gums in Korea, Japan, USA, EU, and Codex"

Gum INS No.E No.” Use ADI Korea Japan USA EU CODEX
Agar 406 Thickener, stabilizer, emulsifier Not specified 3 (6] (6] (6] O
Arabic gum 414 Thickener, stabilizer Not specified o (6] (6] O o
Carrageenan 407 Thickener, stabilizer, emulsifier 75 mg/kg b.w. (0] (6] (6] (0] O
Ester gum 445 Gum base 0-25 mg/kg b.w. o (0] (6] (0] (6]
Gellan gum 418 Thickener, stabilizer Not specified (0] (6} (¢} O O
Glucomannan 425 Thickener, stabilizer Not specified (@) (6] (6] (0] (6]
Guar gum 412 Thickener, stabilizer Not specified (0] o (¢} O O
Locust bean gum 410 Thickener, stabilizer Not specified (0] (6] (6] O O
Sodium CMC? 466 Thickener, stabilizer Not specified 0 0 0 0] o)
Sodium alginate 400 Thickener, stabilizer, emulsifier Not specified (0] (6] (6] (0] O
Tamarind gum D Thickener, stabilizer Not specified o (6] 2 D Y
Tara gum 417 Thickener, stabilizer Not specified (0] (6} Y o O
Xanthan gum 415 Thickener, stabilizer Not specified ¢} (6] (0] (6] (6]

" Referred to ‘Handbook of Current Status of Food Additives’ (Ministry of Food and Drug Safety 2013).
? INS No. and E No. represent International Numbering System number from CODEX and E number from European Commission for

food additives, respectively.
% Considered as a food ingredient, not an additive.
Y Sodium carboxymethyl cellulose.
* Not applicable.
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ALE AT dlE S0, TR ghdolA wERE ofuz}
225 H7bEE ASE ZAFHRT o] Ao, &
ol gk ARFHo] ErpFsstar] el AHSRIEE
A Al AR HRE ZALERITE B Ao =
A Aol H7kE AEFEE 2012 A EF 3% (Korea
Food Industry Association 2012)2] H-F7]&o] A3}
AF&71el 2718 AFY FIFAFFI) w2t 73t
SATHTable 2). ©] ZF7I= Wk A5 FdE A2 A
& NErF BAFAS 4, Ado] Hrtkd AEEL Al
Fol AR A SR ot EREMeH, Ao &
5O AMGH AFdAE 72 A NIEE, Ao F
N ol AHER Aol A AMSRIEE ARSI

:
FUT HERPoNA LR FASe] A H%)
2 AESHE oldele] Aol FIA - WHARA o

sl Aol oi@ U=} EoE 4e ks,
ofel o] ol A FAF, obol2TY Fol ZFH
NEER, SRR, XTUFL FUH A 429
RES 2SI,

1. 4E &I MM AIRE HdEFRQ BXE

B zARATOA BR1E HE U AFEL 9714 4
FHFAA F 272F oo, F3EH X Table 29}
Z

2t SER7F 765(028%) 0.2 7P werow, 1t
S 2 WHF 53F(19%), AH7FEFE 518(19%), Z1]2F
275(10%), 71EFEF/ 23%5(8%), JAF 1735(6%), =
A7/ 12%5(4%), 2FHF 1054%), AS7HEEF 35

(1%)8] =oldth. o5 AFRES o579 SddF
9} o] f3 FAHL 7Wto g o] AxHAY A%
9 A§7LEE, WHRY 2ol 7HE T FH-ol aTHE
AER, HH EAS Frletr] f18) AlFel Ado] A
85 Ao HTh 53], AR &3k FFRo|=
(hydrocolloids)= 34l AAE ALEE 7| A 72
7t oA A3, =3 23 7159 AAR FEs)de
(flexibility)©] -2 Ho|7]= 3k, o
< Fote] Aol e ol A
EAS AYa QO E Z(Wiistenberg T 2015)
ol AFFAA FHA 2 #3F YAY S A
AATE HEAEA WIS AREE Ao FAHn
3k 7HA] ARke] HIEE AE2 182F(67%) ol
o, U 2] 90F(33%)2] AFANA F 71A] o]de] 74Ho)
FTE AMEH Z1o 2 gRIFRT F 7HA AEE AR
AFL 558(22%), Ml 7HA AAE AHES AFL 21F
(8%) olAom, 14E(5%) AlFolAe= vl 7HA7HA A4
o] A7t ALE A= ATKTable 3). ole} Zo] HAS
TE ALk Al dA 1] deAgs S 49
A -E(synergistic effects)= 7|H3}7] WEo 2 &
Atk 1 A=, B ZAA ARRHIETE 7P =3 T
27 4e] 74$-=(Table 4), SFIZWEY FEIIS ALEE
™ A 7}%(gel strength)9} EHA(elasticity)2 S7FE L ©]
A& d(syneresis)> A H 5% Ao] TrEAH 4 3
= Aoz dEx Atk Wiistenberg T 2015). AAZ, 12
Zo| 2FoA ARgo] ERIE FFITNGS 2F g
Ad FHIt A57MEF AHEE Ao E Yehwt
(Table 4, 5). T8 A& 9=V} H3d 2Febz] o] 7ol =
(Table 4) EAXEFH, Fob4, e, 253w 53

¢

Table 2, Food categorical distribution of the gum-added food surveyed in this study"

Food category

Subcategory

Number of food (%)

Confectionery Cookie, chewing gum, candy

17 (6)

Dressing Dressing, mayonnaise 12 (4)
Noodle Noodles, naengmyeon, dangmyeon, fried noodle, pasta 53 (19)
Meat product Bacon, ground meat product, sausage, pressed ham 51 (19)
Fish product Eomuk 3 (1)
Beverage Health functional food, fruit and vegetable drink, baby food except infant formula, soy 76 (28)
milk, fermented milk, baby formula diet, milk beverage, coffee beverage, carbonated
beverages, mixed beverage
Seasoning Sauce, ketchup 27 (10)
Chocolate Chocolate product 10 (4)
Others Cereal product, ice cakes, cheese, sherbet, ice milk, ice cream, ready-to-eat food 23 (8)
Sum 272 (100)

" Each food was categorized by referring to Korea Food Code (2012).
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Table 3. Distribution of gum-added food depending on the
number of gum used

Number of gum used Number of food (%)

1 182 (67)
2 55 (20)
3 21 (8)
4 14 (5)
Sum 272 (100)

o] F& A5Ago] BaxEal QUi Wiistenberg T 2015).
I 9], AAe] Ae B FE A2 A% (availability) 2
TFAl(legislation)ol] &A= FaF& W= AR LA
ATH Wiistenberg T 2015).

2728 HA H7F AFel AHSE HAY TR 3
Z, otelvlobd, 7hebrld, dlzElEd, Aud, 2537
W2, Tobd, EAZEZAH, 7IEEAVEAERS
ZZ(CMO), LAY ESE, EvtdEA, Bebd, Ate
O Z(Table 4), INS¥ Z(International Numbering System
number, CODEX) % EWS(E number, European Commission
for food additives) E5 400 Tl &3l= A EHINER
A, 8A B fFEAe] fEE AMEHE ASolUH
(Table 1). o213t A F 7lep7IdE 515 2FA &
07, 59F AFAA & AEH FHS AHEE
T 1103(40%) 2] A5l ARg ez HEdE ARgHl

S heAE F Aol A @y 203

=7 7P EJTHTable 4). ol ZlE1de] () A3l
EA sl e & Ax AL A5t HYt FH
A HATE & F A, (i) SHEE YL Qo] Fe F
25 i o] fdskel Hr)A Qlgow A%
doeX, AFe =S FoHor FTMITIA Fax
ey 7 (sedimentation) S 9 F U= 54 AH
H Ao Z BRTKWiistenberg T 2015). ©]2]gt EAERE

3l 7helrdo] tefst H=o] AlFol FHA AR
elebd, 53t 53 AsA8s S A
dol F7tE L o) o] FAad % AS
4 7] W&o (Wiistenberg T 2015) thE 7279
AHE RIEE A Uelhd 210 = Al HTH
Fhebride] A9, 19 AHS 8 ADDO] AF kg &
75 mgl®E AAFo] JOiiJoint FAO/WHO Expert
Committee on Food Additives 1974, Table 1) 7}&34 =
ARE 7 B3l4AHER] poligeenan©] YH AE-FEol
A WEEES ddAYS o71A1Z H3(Joint FAO/WHO
Expert Committee on Food Additives 1984), 20|} 37|
AT FAE 7l Y i s thdk ol
3 55 AY Z=Z Qlsf(Arakawa S 5 1986, Hagiwara
A 5 2001) A gk $H= ASHL A ool
w2l oA AT Ax(International Agency for Research on
Cancer, IARC)= 7leb7|d B3l4HES AlgolAl 42 o
o2 7540l A& 22 Group 2BE EF3AI(IARC

Table 4, Distribution of gum-added food depending on the number and type of gums used

Number of food

% to total food

Gum Added alone Added >2 Sum Added alone Added >2 Sum
(182) 90) (272) (% to 182) (% to 90) (% to 272)

Agar 3 1 4 2 1 1
Arabic gum 31 19 50 17 21 18
Carrageenan 51 59 110 28 66 40
Ester gum 0 1 1 0 1 0
Gellan gum 12 16 28 7 18 10
Glucomannan 0 12 12 0 13 4
Guar gum 39 28 67 21 31 25
Locust bean gum 3 18 21 2 20 8
Sodium CMC" 4 12 16 2 13 6
Sodium alginate 0 3 3 0 3 1
Tamarind gum 0 10 10 0 11 4
Tara gum 1 1 2 1 1 1
Xanthan gum 38 49 87 21 54 32

Y Sodium carboxymethyl cellulose.
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Table 5, Distribution of gum used in each food subcategory

Gum Confectionery Dressing Noodle Meat product Fish product Beverage Seasoning Chocolate Others
Agar 4 0 0 0 0 0 0 0 0
Arabic gum 4 0 0 5 0 33 0 8 0
Carrageenan 7 0 17 45 1 24 3 0 13
Ester gum 0 0 0 0 0 1 0 0 0
Gellan gum 9 0 0 0 0 14 4 0 1
Glucomannan 0 0 0 12 0 0 0 0 0
Guar gum 0 0 34 7 0 8 1 1 16
Locust bean gum 9 0 0 0 0 2 0 0 10
Sodium CMC" 0 0 1 6 0 5 0 0 4
Sodium alginate 0 0 1 0 2 0 0 0 0
Tamarind gum 0 3 0 0 0 0 4 0 3
Tara gum 0 0 0 0 0 1 0 1 0
Xanthan gum 9 12 22 1 2 12 24 3 2
Number of gum type 6 2 5 6 3 9 5 4 7
Number of food 17 12 53 51 3 76 27 10 23

Y Sodium carboxymethyl cellulose.

1983), FHAFASA3] = frorlol HHAHE Efel
7 Ide Hrlsle A2 H3HA] i(inadvisable)Thal
3} THEuropean Commission 2003).

7P Id g o2e Aeie] 87F(32%), Tokxel
67%5(25%), olebuloldo] 50%5(18%), Aol 28%F
(10%)°] AlFNA AH-E ASE UEFSHTHTable 4, Fig.
D). AEE ARHIE &9e e e G=08 AR
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@ AFold the AA FEs AL Hg mEFo
A Al Uelgth o] % abebs) Fobd e 1 A
T 0 HTE

- T T 2=

Ho @ opyt A=3te] 4E5A8-<
&3l A=e] deHEs YEE 4 Aol (Wistenberg T
2015) &5 51 S5 ARHE 25U} w90E ZloR S4
HAh FI2EANEAER Y} EASEFTHLS
= A EOE e 449 S5st A" Rt 5
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Fig. 1. Distribution of gum used in the food for children among total gum-added food surveyed, Food for children includes
confectionery, beverage, chocolate, and others among food categories presented in Table 2.
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B= flsiAe HEA Brb ¢Fol(multivalent cation)
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szl Aan, i) €7 AEe Aflstas vE s
2ol HoAeS T HFEaAIL v B
A BT, (iv) A HIETZE 52 7Her)dol Bls)
Zo] of 2n) E2 AARoE AMEAE Adto] US
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S (immobilization) B/de] il o]Fd go] wro} o5
7HE-E A "I 3] AR o $itH Wiistenberg T 2015). ~1
Hu 2 A4 e 2 AYF 5 JAF A=
otk ARE-E I o, ol IujollA o] HIFEo]
ohd AFUAEE FHI A& AT AddE A=
Hh

Ad H7y AF S oldole thin] AERE BRE
F JE JAF, SEF, 2T, 7IEREFFI 2AAsE
Hl-&0] 46%=E A YeRdel weKTable 2), & Aol A
= o]5 AEFA AA BRzE AHHITKFig 1). 1
A3, olginlolr, Zlerd, Abekdd, Frobyd, A ko] rt
2 s AEE AFE EelEglon, o= HE A
7t AF F SEF7F AR vlgo] /M =37] wE
o7 AT 4 Yot AAR o]F 55 BF SEF
A AR HIETE =2 A FoIUTHTable 4). $HH, 34,
~HZH, EAXEZA, B2 H7tE AF =25
ojdo] than] A FF AU SO 2 ojHolE o
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U F8 AFIANA Az THEAFe] 287
o] 718 UAE Az TASI] Aol AMEH AlF
272%F°] EAHAS. FREpIES 2AM AFE 1105
(40%)oll A AFEH O ZRN ARSHIET) 7Hd E=9ker, 4k
o] 87%(32%), ToFH ] 67F(25%), oFetlolde] 50
Z(18%), A7 0] 28%(10%) -2 YETh 7o) ALg
H AEFL T2 FEFRI6%), BRG3F), AS57HEEG]
)02 HAho] ARgH F AF 66% HNFEAUCH
Sk 714 o] ©@hE ARgE AIFL 182F(67%)01 0.1,
YU 2] 905 (33%) AFAME F 7HA] o]de] HHdo] 2
o] AMgH Ao E Uepth AEFFEE A4 v H=
7} 7P =3 E S5 RoAE ofgilobto] 2 ALEE
Ao, Ag7tEFANAE FHIde], HiddAe Fof
Aol 7p HidskAl AHgE Zo= SRl Ao
ThoFsk 2130 ALgE HbAo 3-8 bRl At AL
S5 AoE Yepgth A4 Hr AF F ojdoly tha
H AEFFE 7T 5 Jde AR, £57, 2FHF,
IR EF/7E A S BlE0] 46% 2 =34t o]2e 2
FollA ofgtnlobd ) Fhetride] ARSRIETE 7 =4
et H Zlepridat 22 95 FAY kA
g E7F AZ|H JoBuE ThEAE T Jleid
e AbES] AR ofugt ThEAlEe AHE AE
ZAsI -8 IHe] Ad w=EFe] figk At Ze
g 208 AlmETh
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