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Properties of Starch Gels Mixed with Mugwort Juice
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Abstract

The effects of mugwort juice on the gel properties of corn starch (CS), mung bean starch (MS), and potato
starch (PS) were investigated. Water holding capacities of three starches were increased with addition of the
juice. Solubilities of CS and MS were also increased. Swelling power was increased in CS but decreased in
MS. Viscoamylogram showed that 5% addition of the juice lowered the initial gelatinization temperatures of
CS and MS, but raised the temperature of PS. While peak viscosities of CS and MS pastes were decreased a
little, the viscosity of PS paste was decreased remarkably from 2,280 BU to 845 BU. Addition of mugwort
juice did not affect significantly the hardness of starch gels during 7 days of storage at 25°C and 4°C. Degrees
of gelatinization of the starch gels were affected by addition of the juice, especially in PS, during storage.
Freeze-thaw stabilities of three gels were not changed by addition of the juice. The starch gels added with the
mugwort juice had smooth surface visually because the crude fibrous materials of mugwort were removed dur-

ing juice preparation.

Key words: gelatinization, retrogradation, starch gel, mugwort juice

M B

AW EAshe o] HEEe] A¥e] £t x
Stoll A Fx o] HeAE 239 shyoelrh
Christianson 5“2 A 2ol guar gum, cellulose, xan-
than gum$ H7}sll-& o) S hA] 257} Golalr}
I 3}t Sajjan¥ Rao®%= hydrocolloids7} 1 #-2]
ol 2yl mAke] HIAHEE FIHIFIA k3HE o
AZheha 31gd 2w o] hydrocolloids7} 71 ol 2] 3|
HEdAzYE §29 oluzesst AT 4]
o) Folelx slsict. Kohyama®} Nishinari®= 27w}
Aol o8] AF8S A B A3} w84 ce-
llulose derivatives= A& 38 X215}y 584
methyl cellulose+ *3}-2 o A|3c}n B 73}gc}. Ei-

(4
dam $92

caboxymethylcellulose, locust bean gum,
guar gum, K-carrageenan, xanthan gumo] % ¥-2] 7]

AsH1-247H)E 2Rsh} Learmageenane AshE %]

Corresponding author: Koo Min Chung, School of Bioresource
Science (Food Science), Andong National University, An-
dong, Kyungbuk 760-749, Korea

693

AN} speich. 28w} )5 hydrocolloids 2%
Azt T8 F(2F 12247H9) AEAe] Ax e AR
th A3t &%) Alo]dF-5 HAd 7] Al EE
223 A3} sodium alginaters ZHeE Zr7HA 72
gum arabicS 7}EE 7FA4A ZH) FH e} 0]®%= wheat
bran, cellulose, pectin 25 WA 7]2] 7= & 7}4-2]7]
thar stdeh o] ¥ A RS 2 SRl ael A8
3.3}¢} ol o} A g 7 Zh:}

&2 Fejuste] de] B3l ohdA Al ER o
ZHE A8 g ofg0 @ Je] 2elx it} v}
Leell= A7t T[S Wol ZAIE FulEe] 2
AET AlolAdfrell gl alAo] Folx] o] o)4-x
7} #aksolzka glct. &2 AFSellAe] a5 A
2H 7] S ZARE AFE B £ WAdrld A
7V of &5 Wol ArtEeE H4r]9 230 H =
29 A5 shel om, &of wivkE
o &t Un® %44 —’T-%%J*]' °ﬂ%—9- FEEE
ZHH Bifidobacteria2] = £

g %2 A5 ¥ 70% °]”““% —’F—%
e AL defA| 2 et



694 A E3L 5 A A 299 Al 45 (1997)

A7AE IS TR Fhdsle] %o] A7}
2o} slo] 2= s} Aol w2 Fool Bl AT 2
0, 7} Toll 24714 TR Z7hE HolEe
HErh Z7bseed AREE oA AR & 4 3l
sAch. ol S ¥2] oF WHES M584 447 A
Hell Qloix] S Mo JEE 3] whEoleta @)
Asgich. Reb %ol SR 442 AEE AAR
F Aeel Arbsh AT 1 484 A6
o dgoz ReAe 4de] chad W Aoz A
Z=ich weby oA el 2o Sud 244 A
F2E AAIAN AP § 55712 45 WED
o] ARel Hristele W WAL Fhwe} A%
S ol of® FgE 712 7+ ZAtshaz sedvh.

iz W

Nz

AR A EF SRR AL Sigma (7]
TP AEFEE S-4126, S-4251)0] Ko S5 E2
A AR 558 Arlel Ao A
23 Aoldrh. £ A X HeAl ShgellA AHT A
olglor HFELL 55 F= oA 583 dlA7)
& 3 ohg 53712 ™ o] GP-151)E & £ W52
z3be] Al zsldct. HFE L &2 oF 22% (wet
basisllodeh. FEUHE SFERE AolHe 24
Hg ggale) Azsigon 1 e chest 2
t}. 2&8alS g-amylase, protease, amyloglucosidase
2 AeHog AR F 9% Y22 AHAAC
AL G4 glass filter T o731 2 AHF-ES oAl
o= My AxAZ O AT BAE BB
$31ed $19) AEEE Fol E F 120CHN 1582
e ohe WEAES HFUR FE %
ZE2e RE] oF 35% (wet basis)o|gle}h. AHEEF A
£ SigmaA} A E(TDF-100A)0]| it}

SRR
Su, zad, 2%, 238, Aolds YL
AOACHY 2.2 24 aksic.

Ol A

Aol BEEDT} £SHAE A7 5, 10% 715
o BAYSY, S, BEHL SYshAS . o}
¢ AR A3 fHmst ARHLS 85CelA
3087k 7HA% F HolAEE YRS o 4
Sz gl ¥k FejHA Po} 24Y

Ut

oz

Apo] HEETE A7H6% HE+03% £32)
3}ed Visco/amylo/Graph & o]-8-3le] A4 3lgicl H&t
N8 30°Col|A] 95°C7}A] £ 1.5°CE 2 5F AF5A]
Ao 95°Cell A 1587 A& F 50°C7h=| £ 3¢
2452 258 A}

HSo| Mz U Zo| HTEH

HEAL o3t o] Axabar). Z, WE10%)0
£E2% 3L 2BUK05%)F 27 0.02% NaNZ
TSR Bl F F 234 ¥0] 22T Ao]A 5]
A9 AeolA 147k HolFedeh ohe o) % BE 4
SzolA 3587 Aolo] 7 Ho|~ES WET

AAAZ 53.5mm, Fo] 225 mm)ol] Fo}e] o}
AR S mm 7 93 ARF FEPEE D19
) plastic wrap 2. & 571 Qi

9} o] vbE AL 25°Co} 4°CollA] AHABPHA 1,
79 Foll AAI92] ofF2] AL cheese cutter} T2
HAzbd o8 ub57} = A8 7| (Tensilon universal test-
ing machine, Model RTM-500, Orientec Co, Japan)=
AEZ 2Aslgoy, 2 272 Max. force: 10 kg,
Head speed: 100 mm/min, Chart speed: 200 mm/mino]
At A€ probe= Fol 3]l cylinderd (27
2.5 cm)pe| gl 2w probeZ} A 5mm Yol I
o e e Axz asich 4 Aelveld 3 se
prEstel JFRE Foksdch

Ao F3l- £

Aoy A 33 ESAE HT AFes AEZH F
AR AL AET ok 1.5 g5 A Hshw 0] 5 200 mL
B2oeb2o]l Q1 blender2 oA 127} vhas}
o] 253t thd G4 glass filter 2 o 7313 A5 o
22 My ol EC R AXAA Fulslgdor 33
E = o-amylase-iodinedHH TP e 2 = shoic).

o] HE-FISA| ANT

e} 7o) Az AL A7} 7T Fepad 4
7] (Nalgene, ©]&)el 25 g® THe & WET(-18°C)el
20417} WE, 25°C uljoF7) oA 4X7F BE-g uhEshd
A ) Absted ot 47 wHE $ A-& Buchner funnel 9|
9] oR|ell EEEL AeA Eo] tlolAt f-E=A] o



555 A/ A A4

O R TP R ESEEE TS
29) F 2 om 7 A Pobct 3R 3
FeE T3k

dat 3 g

o) 5ol hg-5
ol 84 Aol 45E 67% 88 Ao 45

% ek Gl B uls) SFERE S84 Aol
FE 128%, B84 HolHHE 29.9% Yot gt
ALE e AA Heldf YRS BUAT 54
4 Ao ge o 22 Zohehdch

Talﬂ} Alo 1
FE 427

2:ZRule] HE sl st Al BeEas
£ AHelsle vhE S5 Fole dAle] 22.0% d
Hol gt ol £E5ELE iz REad A
g3l 5 H5el 9le Thale] 2hs %aﬂEJZI sk
I AR 240 H5AHR AR d2gel A

s} %54 foll 2= 7] WEelet 047:121@ 55
gl 228k Fepe 2ZHubo) vls) o7t o
Sqlom x50l grake 193%% £ZH o B3
Eoke} ol HFAHF AZRA AT 3-8, 4L
4719 F71de] DA oprix| 2 ¢z gl HA
HAA 53472 dolddee & & ek +84
Alo| A $-9] gheke 2y atur] o 26.2%0]%].2.1

284 Alo)Alf-o ke & v’ 321%
CEFAR Axe £EEY $iE <
AAste] - o2 84 Aol
a3 olg] AgA g S 2AE}

695

s Al el ont 72 2] ke Ao o] oA
2ahedrh 2344 4¥S oo o 10057} d
A& AR Aol e TR HFUS AZ
A fizeol S8l o} 28 Aoz walh,

Mo 25 &2 olalsty M3
A 2z gy 228 Ay 5, 10% A7}
93 EEES] EA%EY, 85T Sk,
Table 29} ¥}, Aol 5o} 2%
713l g W EREFHe) Srhslel=d o)
d3} aEAe AT 347%2}
494%)0] A ¥ (229~239%)1c} 37| wjF-olgdc}h. 18
v 2 Z7HEe] AEvic) th2A Yebd AL ofFe
2 derh %61]54 AL SeeARdlE 258
A7VESE Frbstddon AaFels 1 Aelrt §idd
o} AR SEr) £5 HbE o) 27
gl ot Fo)Ad L gl w AHHe 23y st
AS Byl ole £5EE £54% AA9 %
#E2} :-4230) Table 204 B nig} 7ro] AR
o} =AY 9] dFolw HFe] A-EapA %EHE
o} FEH ol gL 7| A A= Fohe Ao Bl

ofdz oz

AR $FELE 5% Arlsle] SHF ofY=n
#qo] FQ A E+ Table 35 Fr}. 4px) Bof opld
F23 el A ‘-"?*H ko] ArlE Hrr) okrt 7hasisd
o1} 7 o) Ay, SRR Ao 33 A
=7b ot depxlon 53] 50°CellAe] Aot &5
2ke] HrE2 790 BUeA] 585 BUR olzic).

A BoljA] 2zxate] HrlE F3HAlLEs) ozl
AL &FEde] gfo] AER} A o} A

& vbehlly] o Folet AzhElnt. m12iuh Table 20f|4]
wi uleh o] 85°Ca|A S SEEue] BeHe A

Table 1. Chemical composition of mugwort juice and starch (%, dry basis)

Sample Crud.e C'rude Crude Soluble Insoluble Starchy”
protein lipid ash dietary fiber dietary fiber material
Mugwort” 322 35 58 6.7 42.7 9.1
Mugwort juice powder 31.8 4.6 13.6 12.8 29.9 7.3
Mugwort juice fiber 220 38 19.3 26.2 321 -
Corn starch 0.44 0.46 0.05 - - -
Mungbean starch 0.10 0.31 0.21 - - -
Potato starch 0.14 0.26 0.04 - - -

Y100%-content of (crude protein+crude lipid+crude ash+dietary fibers)
“Koo Min Chung: Korean J. Food Sci. Technol. 25, 626 (1993)

-: not determined
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Table 2. Water holding capacity, solubility, and swelling power of starch mixed with mugwort juice®

Sample WHC (%) Solubility (%) Swelling power at 85°C
Corn starch (CS) 232+2.0° 4.48+0.629° 9.60.04°
CS+5% mugwort juice powder 238+1.6" 8.0410.170° 10.5+0.05*
CS+10% mugwort juice powder 251+8.7% 10.55+£0.330° 11.0+0.03"
CS+5% mugwort juice fiber 251+8.7 6.39+0.962 10.74+0.93®
CS+10% mugwort juice fiber 264+3.2° 8.211+0.728° 10.140.28"
Mung bean starch (MS) 229+1.2° 13.75+1.230° 15.3+0.05°
MS+5% mugwort juice powder 248+0.4" 15.26+0.926* 13.840.06"
MS+10% mugwort juice powder 263+4.8° 16.21+0.332° 12.9+0.18°
MS+5% mugwort juice fiber 260+5.1° 15.40+1.549* 14.7+0.17¢
MS+10% mugwort juice fiber 285+0.8° 16.82+2.114° 14.3+0.09°
Potato starch (PS) 239+15.9* - -
PS+5% mugwort juice powder 258+3.6" - -
PS+10% mugwort juice powder 278+1.5" - -
PS+5% mugwort juice fiber 285+16.3" - -
PS+10% mugwort juice fiber 311+4.5° - -
Mugwort juice powder 347 4212 10.7
Mugwort juice fiber 494 35.43 14.4

YAverage of two measurements+ S.E.

**Mean in the same column not followed by the same letter are significantly different at p<0.05 by LSD method.

Table 3. Viscoamylograph data of starch (6%) mixed with mugwort juice powder (0.3%)

Pasting Viscocity (BU) at

Sample o

temperature, “C Peak 95°C 95°C-15 min 50°C
Corn starch (CS) 83.4 260 245 180 370
CS+mugwort juice powder 76.5 260 215 175 320
Mung bean starch (MS) 72.6 370 320 370 790
MS+mugwort juice powder 70.8 325 300 320 585
Potato starch (PS) 62.1 2280 1070 610 800
PS+mugwort juice powder 64.2 845 805 540 770
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Table 4. Hardness" of starch (10%) gels mixed with mugwort juice (0.5%), measured at Smm depth by an universal

testing machine

Hardness (kg after storage of

Sample

25°C-1 day 25°C-7 days 4°C-1 day 4°C-7 days
Com starch (CS) 0.22+0.015° 0.22+0.017 0.241+0.021° 0.501+0.061*
CS+mugwort juice powder 0.19+0.015° 0.20+0.017° 0.2840.015° 0.57+0.067
CS+mugwort juice fiber 0.2210.006 0.23+0.020° 0.32+0.015° 0.581+0.049*
Mung bean starch (MS) 0.30+0.017 0.39+0.039° 1.16+0.072° 1.27+0.058"
MS+mugwort juice powder 0.2710.026 0.35+0.043* 0.94+0.125" 1.2240.072°
MS+mugwort juice fiber 0.30+0.038" 0.32+0.010° 0.81+0.101° 1.4140.200°
Potato starch (PS) 0.08+0.005° 0.08+0.006 0.20+0.01¢° 0.66+0.066°
PS+mugwort juice powder 0.08+0.021° 0.08+0.010° 0.19+0.023° 0.51+0.032
PS+mugwort juice fiber 0.0710.006° 0.08+0.006" 0.26+0.000 0.5310.010°

YAverage of three or four measurements+S.E.

***Mean in the same column not followed by the same letter are significantly different at p<0.05 by LSD method.
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Table 5. Changes in degree of gelatinization (DG)" of starch (10%) gels mixed with mugwort juice (0.5%) during

storage, measured by a-amylase-iodine method

DG (%) after storage of

Sample o o

0 day 25°C-1 day 25°C-7 days 4°C-1 day 4°C-7 days
Corn starch (CS) 89.7+0.00° 73.0+0.14° 72.0£0.07° 73.0+0.50° 74.8+1.13°
CS+mugwort juice powder 91.9+0.42° 73.3+0.92° 71.4+0.71° 75.04+0.78 73.8+0.92°
CS+mugwort juice fiber 91.8+0.35° 72.4+0.28 72.6+0.57 71.610.00° 70.110.07*
Mung bean starch (MS) 97.54+0.78" 74.6+0.64" 73.2+0.71° 68.5+0.92" 64.3+0.21°
MS-+mugwort juice powder 95.5+0.00° 71.3+0.57 70.4+1.91° 62.840.50° 60.7+0.21*
MS+mugwort juice fiber 97.4+0.21° 73.5+0.07 70.9+0.21° 63.9+0.07 61.9+0.42°
Potato starch (PS) 99.31+0.00 85.9+0.00" 83.44+0.28° 78.3140.28° 73.4+0.00°
PS+mugwort juice powder 99.610.00° 82.840.57° 79.6+0.14° 74.9+0.14° 68.8+0.71*
PS+mugwort juice fiber 99.4+0.28° 83.4+0.21° 80.8+0.21" 74.3+0.07° 69.8+0.28°

YAverage of two measurements + S.E.

**Mean in the same column not followed by the same letter are significantly different at p<0.05 by LSD method.
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Table 6. Freeze-thaw stability of starch (10%) gels mix-
ed with mugwort juice (0.5%)

Amount” of water (g)
separated after cycles of

2 4

Corn starch (CS) 14.90+0.582" 16.75+0.291°
CS+mugwort juice powder 14.86+0.712° 16.36+0.323°
CS+mugwort juice fiber 15.81+0.142° 16.36+0.214

Sample

Mung bean starch (MS) 14.1940.610° 15.303-0.429°
MS+mugwort juice powder 15.27+0.704° 15.701+0.442°
MS+mugwort juice fiber 15.1740.544" 15.4910.406°

Potato starch (PS) 13.87+£0.725° 15.55+0.338"
PS+mugwort juice powder 15.53+1.275* 16.42+0.060
PS+mugwort juice fiber 14.65+0.284° 15.22+0.770°
l’Avc:rage of three measurements + S.E.

**Mean in the same column not followed by the same letter
are significantly different at p<0.05 by LSD method.
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