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Abstract

Twenty-six food products which are commonly consumed in Korea were classified according to the
method of Oldfield et al., based on the physical and rheological properties, and subjected to the
measurement of textural characteristics by the General Foods Texturometer. It was found that the
measurement conditions, texturometer curves and parameters differed depending on the food group
such as gelatinous, heterogeneous gelatinous, fatty emulsion, cellular textured, fibrous, spongy and

porous solid food products. Diverse texturometer curves were obtained from the same kinds of food

products, especially among the porous solid food products.
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Table 1. Classification of food products based on physical and rheological properties
and food items used for this experiment

Classification of food
products

Food items

1) Beverages

2) Gelatinous food
products

“Yeokang”
ham
sausage
“Kamaboko”
3 Hetexjogeneous cooked rice
g‘:}%ﬁg&“ food cooked noodie
4) Fatty emulsion butter

food products

5) Cellular textured apple
food products
pear
eggplant
cucumber
6) Fibrous food onion
products .
garlic
beef
pork
7> Spongy food custard

none
soybean curd

mung bean starch jelly
acorn starch jelly

hard margarine
soft margarine

Producer Time of measurement

market Sep. 1973
” 4
” V4
Tae-Keuk-Dang bakery 4
Hai-Tai Confectionery Co. 4
Crown Food Ind. Co. 7
Korea Refrigeration Co. ”
market (Jin-Ju trademark) V4
home-made Vi
home-made V4
Seoul Dairy Coop. V4
Seoul Food Ind. Co. ”
V4 ”

market Nov. 1973
Ve 7

” Sep. 1973
Ve ”
V4 ”
Vi ”

" Dec. 1972
V4 Vs

Sam-Lip Food Ind, Co. Nov. 1973
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Products loaf bread

steamed rice cake
puffed lobster snack
puffed potato snack
cookie, cracker, biscuit
9) Glassy food products| none

8) Porous solid food
products

EHH - FUAY - FRE

%4 E7hebel Al

Continental Food Ind. Co. Vi
market V4
Lotte Food Ind. Co. Aug. 1973
V3 V4
Hai-Tai Confectionery Co. Vi

I
!
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“Table 2. Classification of mechanical characteristics
of texture and their popular nomenclature

amers | secondars | popular rms
Hardness soft-firm-hard
«Cohesiveness Brittleness crumbly-crunchy-brittle
Chewiness tender-chewy-tough
Gumminess  |short-mealy-pasty-gummy
“Viscosity % thin-viscous
Elasticity ! plastic-elastic
Adhesiveness i sticky-tacky-gooey
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Fig. 1. Schematic diagram of General Foods
Texturometer and typical texturome-
ter curve.

All measurements in this paper were
made at 750 mm/minute chart speed
and 6 bites/minute bite speed. Hardness
=H; Brittleness=B; Adhesiveness=Agj;
Cohesiveness=A;/A;; Elasticity=c-b;
Gumminess—Hardness x Cohesiveness;

Chewiness=Hardness X Cohesiveness X

Elasticity.
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Fig. 2. Texturometer curves of gelatinous
food products (Group 1)
Sample:mung bean starch jelly(—),
acorn starch jelly(---), soybean curd
(--+) : sample height, 16 mm; plunger,
18 mm lucite; platform, flat; clearance,
2 mm; voltage, 2 volts.

Table 3. Textural parameters of gelatinous food products by texturometer (Group 1)

. Sample height | Hardnese Adhesiveness . .
Food items ! (mm) { (kg/wt) (em?) Cohesiveness Gumminess
Soybean curd 0.8940.09 0.11+0.01 0.478+0.033 -40.942.0
Mung bean starch jelly 1.29%0.10 0.153:0.01 0.342£0.035 44.124.9
Acorn starch jelly ; 1.2140.05 nil 0.3761+0.031 45.44+2.5

For experimental condmons. see footnote in Fig. 2.
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Table 4. Textural parameters of gelatinous food products by texturometer(Group 2)

: Sample height Hardness | Adhesiveness : :
Food items (mm) Ckg/wt) { (emy) Cohesiveness , Gumminess
“T” Yeokang 15.4+0.4 3.4340.20 l 1.0+0.1 0.180+0. 012 61.843.9
“H” Yeokang A 19.54+0.5 7.25+0.19 2.840.2 0. 2403:0. 037 173.3+22.3
“H” Yeokang B 15.540 2.86+0.07 [ 4.340.7 0.432+0.006 123.1+4.7

For experimental conditions, see footnote in Fig. 3.

Fig. 3. Texturometer curves of gelatinous
food products (Group 2)
Sample: “H” yeokang A(—), “H”
yeokang B(---), *T" yeokang (---);
sample height, 15.5 mm; plunger,
visco plunger; platform, flat; clear
ance, 2 mm; voltage, 0.5 volts.
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Fig. 4. Texturometer curves of gelatinous food
products (Group 3)
Sampel: sausage(—), ham(---), kamaboko
(---); sample height, 12-13 mm; plunger,
13 mm aluminum; platform, flat;clearance,
2 mm; voltage, 1 volt.
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Table 5. Textural parameters of gelatinous food products by texturometer (Group 3)

Food items g?gr}ix%s ' l Adh(esgze)ness 1 Cohesiveness El(z::tr:]c)lty Chewiness
Ham 4.05£1.20 nil 0.5854-0.053 | 10.740.5 | 249.748.2
Sausage 3.1240.07 nil 0. 34540.018 3.5+0.2 40.7+4.8
Kamaboko 3.671+0.23 [ 0.42%0.18 0.533+:0. 016 9.31+0.4 185.3+12.3

For experimental conditions, see footnote in Fig. 4.
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v Table 6. Textural parameters of heterogeneous gelatinous food products by texturometer

Food items I({fg?‘rxs)s Cohesiveness Gumminess Adh(e Csxze)ness
‘Cooked ricein aluminum can 2.70+£0.18 0.468+:0. 017 127+16 0.1840.04
A gra in of cooked rice 3.1840.27 0.724+0. 036 225126 nil
A strip of cooked noodle 1.8540.13 0. 6441-0. 021 123110 0.10+0.01

For experimental conditions, see footnote in Fig. 5.
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Fig. 5. Texturometer curves of heterogeneous
gelatinous food products
Sample height, platform and clearance
for each sample were 2.5 mm, flat, 0.2
mm for a grain of cooked rice (---), 18.5
mm, deep plate, 2 mm for cooked rice in
aluminum can(---), and 3.0mm, flat,(. 2mm
for a strip of cooked noodle(—) respecti-
vely: plunger,18 mm lucite; voltage,1 volt.
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Table 7. Textural parameters of fatty emulsion food products by texturometer

Hardness

Adhesiveness f

Food items (kg/wt) (cm?) | Cohesiveness Gumminess
Butter 1.08+0. 05 1.89+0. 14 5 0. 603+0. 076 64.8+8.5
Hard margarine 2.53+0.17 2.334:0.53 0.265--0. 027 93.7+4.2
Soft margarine 1.9840. 14 1.88£0.22 0.375+0. 043 51.849.0

For experimental conditions, see footnote in Fig. 6.
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Fig. 6. Texturometer curves of fatty emulsion
' food products
Sample: hard margarine(—), soft marg-
arine(---), butter(.--); sample height,
11-13 mm; plunger,18 mm lucite; platform,
deep plate with lid; clearance, 2 mm;
voltage, 1.5 volts.
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Fig. 7. Texturometer curves of cellular textured
food products (Group 1)
Sample: lower part(—), upper part(---);
sample height, 16 mm; plunger, 3 mm
platform, flat; clearance, 2 mm; voltage, 1
volt.
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Table §. Hardness of pear and apple(unit : kg/wt)

Food items Part Epidermis Pulp
Pear upper 0.8910.09 | 0.65+0.07
lower 1.51£0.19 | 0.9940.18
HONG-OK upper 0.684:0.03 | 0.53%0.03
apple lower 0.97+0.06 | 0.67+0.05
KOOKKWANG| upper 1.7240.36 | 0.74£0.04
apple lower 2.2340.35 | 1.1840.03

For experimental conditions, see footnote in Fig. 7.
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Fig. 8. Texturometer curves of cellular textured
food products (Group 2)
Sample: cucumber(—), eggplant(--+);
sample height, 13- 13.5 mm; platform,flat;
clearance, 2 mm; voltage, 2 volts.

Fig. 9. Texturometer curves of cellular textured
food products (Group 2)
Sample: cucumber(—), eggplant(---):
sample height, 13- 13.5 mm; platform,deep
piate with lid; clearance, 2 mm; voltage,
0. 25 volts.
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Table 9. Textural parameters of cellular textured food products by texturometer

Food items Sam?::mh)elght ’ ?}g;l":f:? ) Cohesiveness Gumniiness
Eggplant 13.440.5 10.3%1.9 0.51040.048 | 51619
Cucumber 13.0:£0 12.840 0. 29940, 022 } B4+6

For experimental conditions, see footnote in Fig. 9.
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Fig. 10. Texturometer curves of fibrous food
products (Group 1)
Sample height, 13 mm; plunger, 3 mm
needle; platform, flat; clearance, 2 mm:
voltage, 2 volts.
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Fig. 11. Texturometer curves of fibrous food
products (Group 2)
Sample: raw beef(—), raw pork(---),
boiled beef(—), boiled pork(---);
sample height, 10-11mm;plunger, 18mm
lucite; platform, flat; clearance, 3 mm;
voltage, 0.5 volts.

Table 1004 2=, 44Kl KK} hardness
7 R 44 93l adhesiveness & vl szdA g}
stedl, ole Bl 713w Aolet 445} cohes-
iveness £ 44Kl LKA} 7l £ Hol= 2 gum-
miness ¢} chewiness & 44:W¢] | 27 elgod,
elasticity o] = w2 =ojs} vehdx giokel.

Jlsg A7l B oA 15% $¢ Hd% F AL
oz WAXAA EAYLw, sA327]E hardness 7} 3.6
vl gumminess 7} 4u], chewiness 7} 3w} A X F 7o
=, cohesiveness ¢} elasticity & #lo}>} & A 8A et



Vol. 6, No. 1 (1974) Texturometers] 2% #kA B&ES Texture 44t (51)
Table 10. Textural parameters of fibrous food products by texturometer

Textural parameters Raw beef Raw pork Boiled beef Boiled pork
Sample height(mm) 10.340.5 10.5+0.7 10.8+40.5 10. 0+0.6
Hardness(kg/wt) 3.57+40.72 2.96-+0. 40 12.90+0.79 10.8141.17
Adhesiveness{cm?) 0. 066--0. 019 0. 0671-0. 019 nil nil
Cohesiveness 0.64810.133 0. 60310. 053 0.7760. 041 0. 66010. 039
Elasticity(mm) 6.010.8 6.010.8 5.81+0.8 5.0%+1.2
Gumminess 224+33 177414 10031111 716+108
Chewiness 137438 10519 584+-141 349457

For experimental conditions, see footnote in Fig. 11.

Al ekstel. §% 4137 hardness 7} 3.6 = &
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& AL, o} sponge ik frdhol ulE elasticity 7} %
3 cohesiveness 7} ¢}3t= 2 plunger 7} FEu -2
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Ege gz ws Selue 199 FosA, 4wl height, 20 mm; plunger, 18 mm lucite;

platform, flat; clearance, 5 mm; voltage
1} custard B r}x. = hardness vl Fow, FUFHA 2 volts.

adhesiveness & Ve 2 Qlt). ol £ Huqg &
o] #ift=gl¢wl, adhesiveness 7t el Aoz 7
A% zlolet 4Ad ok

Fig. 12. Texturometer curves of spongy food

Table 11. Textural parameters of spongy food products by texturometer

Food items I('{kag'?xigs Cohesiveness El(ar:ﬁc)ity Gumminess | Chewiness |Adhesivenes
Custard 1.00+0.13 | 0.506+0.037 | 10.7+0.5 50.8+8.7 54.4+10.3 —
Loaf bread 0.7140.09 | 0.72640.029 | 13.4+0.3 51.316.8 71.3410.9 -
Steamed rice cake 2.5640.04 | 0.654+0.010 | 12.83-0.2 | 167.243.0 214.74+17.5 0.3+0

For experimental conditions, see footnote in Fig. 12.
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Table 12. Textural parameters of porous solid food products by texturometer (Group 1)

Food items Sam;()t:é“:)eight }({ﬁg}'xf’; Brittleness ‘ N ur;eb:lr( of | Cohesiveness ‘Gumminess
Puffed lobster snack 7.27+0.24 4.23-+0.89 0.9710. 46 11.5+1.5 0.064+10. 011 27.1
Puffed potato snack 5.331+0.33 3.423+0. 44 1.46+0.37 5.3+1.4 0. 061+0.013 20.9

For experimental conditions, see footnote in Fig. 14

L L

Aluminum [3mm Tooth -shoped
(lvolt) (1volt)

Lucite 18mm
(1volt)

Fig. 13. Texturometer curves of puffed lobster
snack with different types of plunger
Sample height, 7~7. 5mm; platform,
flat; clearance, 2 mm.

V - shaped
(3vold

al

Fig. 14. Texturometercurves of porous solid food
products (Group 1)
Sample and its height: puffed lobster snack,
7.5 mm(—), puffed potato snack, 5.5 mm
(+--); plunger, 18 mm lucite; platform, flat;
clearance, 2 mm; voltage, 1 volt.
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Fig. 15. Texturometer curves of porous solid food
products (Group 2)
Sample: cookie(—), cracker(---), biscuit
(~+-);sample height, 9 mm; plunger, 13
mm aluminum; platform, flat; clearance,
2 mm; voltage, (.5 volts.
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Table 13. Textural parameters of porous solid food products by texturometer (Group 2)

: Water content | Sample height Hardness . ’ .
Food items %) (mm) g Ckg/wt) Coh esiveness ‘ Gumminess
Cookie 6.3 9.140.03 | 3.2020.15 0.198+0. 024 5 73.7%£5.1
Cracker 6.3 10. 01-0. 02 | 2.984:0.03 0.11140.036 1 233.0L1.0
Biscuit 3.5 11.040.02 1 6.06+0.10 0. 1601-0. 060 1 91.846.0
For experimental conditions, see footnote in Fig. 15.
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