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This study was investigated quality characteristics of gluten-free noodles added guar gum and basil seed
gum (BSG). Gluten-free noodles were prepared using corn flour and corn starch and added 1% and 2%
of guar gum and basil seed gum. Water binding capacity was measured by centrifuge, and moisture
content was obtained by moisture analyzer. Color of noodles was measured from the midsection of
noodles. Water absorption of noodles was calculated by weight of uncooked and cooked noodles. pH
of noodles was measured by pH meter. Texture and tensile strength were obtained by rheometer. SPSS
12.0 program was used for significant differences by Duncan’s multiple range test. Water binding
capacity of noodles was the highest in 2% basil seed gum but 1% guar gum was the lowest. Moisture
content was not different in uncooked noodles, but 1% guar had the highest moisture content in cooked
noodles. Water absorption of noodles was high in basil seed gum group. pH of noodles was more
increased in guar gum additions than basil seed gum additions. For hardness, control had the lowest
as 16.09 N, but 2% guar gum showed the highest as 28.40 N. Tensile strength of noodles was increased
by adding gums. These results suggested that 1% basil seed gum could be good materials for manu-
facturing gluten-free noodles in order to improve quality characteristics.
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B (Ocimum basilicum L)S S| B2 52 Q1 =9} o] g o}
Zej7ke] wiegk oA F= AArkew, ubd Aok A
BAHoR AslEd, A AAL Q1TSS AAS 55 A8
sl7] 913 A X 5A 2, DT ofr|ofR| ol A = 2l o]
o] dH o 2A HAES} S5 AHE-E 1 3AtKSimon, Mo-
rales, Phippene, Vieira, & Hao, 1999). H}2 K| Stollx F&H
G F2 glucomannans(43%)3}F 1,4 23] xylan(24.3%)
o2 =] YthAnjaneyalu, & Channe, 1979). v}2 &
B3} (non gelling)®} A %52 (shear thinning)®] o}
21F ol FE3HA o] &d F low Ve AFoREA
2 FAd A ZA 533 ) TH(Hosseini-Parvar, Matia-Me-
rino, Goh, Razavi, & Mortazavi, 2010).
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om Agge] AFstR Qe U M| gre] g5 whet =
o] 278l Z](gluten-free) 215 71 g AlFgh A% o]
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uhA 712 ubd A Sk(Fudi, Seoul, Korea)S 24|17+ 9
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=
AL 60T olsloll A T2 7123 F(FD8508, Ilshinbio-
base Co., Ltd, Dongducheon, Korea), 20C|A Y& H&s}
WA (KF-600F, Lassele Co., Ltd, Gyunggi, Korea) Al 5.2 A&
9t} S8 5(CJ Cheiljedang Co., Ltd, Seoul, Korea), <~
4=7}5(Breadgarden Co., Ltd, Seoul, Korea), <<% %(Bread-
garden Co., Ltd, Seoul, Korea), % &7}5(Eunsanfoodville,
Yeoju, Korea), 7-°}7d (Carbonellkorea Co., Ltd, Seoul, Korea),
2~F(CJ Cheiljedang Co., Ltd, Shinan, Korea), =22 2
(Breadgarden Co., Ltd, Seoul, Korea)-> Al Fol|A] Y3l A}
&3kt

2.2. Gluten—free MHO| X=X

AL Sim 5(2003)2] Aol FEF O] g PHE $&
ko] Table 13} 2o] A Z3IATE Bpow)e] FHE, S5
VR, SEFAR AL, Fobrd, viEA, AFS Y 40

rpmel| 4] 133} Table mixer(KMCO010, Kenwood, Havant, Eng-
land)E ©|-&3st] AojE F, SE|E 00U ¥ oA 40
rpmoll A 1383F WSt aela SRHFE W WHEo)
Folel7b 2 wj7hA] 54 rpmol|A] 237t RESSEA T ©ol ]
7F | 9= O] 54 pmoll A 2383 WEEekSlth L $ 4T
ol A 1AI1ZF Bt FAIAZ L FA3 w2 E2](BE-8000,
Bethel Electronics, Uijeongbu, Korea)E 53] 3 A 2 mm2]
dH et FAZ H T A'W7]|(BE-8000, Bethel Electronics,
Uijeongbu, Korea)& BA1AH F7] 2 mm, W ¥H] 4 mm, 2 °]
300 mme] AW A 23T A2 AHL 500 g2 BE
Eol 50 g¥ 657t 42 -, ASECA 13 WAt =

2]& Aol 37 Gt & A 5R ARE-S A tHFig. 1).
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Table 1. Formulas for gluten-free noodles with various proportions of gums

Samples Control 1% guar 2% guar 1% guar+BSG 2% guar+BSG 1% BSG 2% BSG
Wheat flour 100 0 0 0 0 0 0
Corn starch 0 80 80 80 80 80 80
Corn flour 0 20 20 20 20 20 20
Dry egg 10 10 10 10 10 10 10
Guar gum 0 1 2 0.5 1 0 0
Basil seed gum (BSG) 0 0 0 0.5 1 1 2
Olive oil 1 1 1 1 1 1 1
Salt 1 1 1 1 1 1 1
Water 60 60 60 60 60 60 60

BSG: basil seed gum, Control: Without addition of gum, 1% guar: Addition of 1 g of guar gum/100 g of corn starch and corn flour,
2% guar: Addition of 2 g of guar gum/100 g of corn starch and corn flour, 1% guar + BSG: Addition of guar gum (0.5 g) and basil
seed gum (0.5 g) /100 g of corn starch and corn flour, 2% guar + BSG: Addition of guar gum (1 g) and basil seed gum (1 g) /100
g of corn starch and comn flour, 1% BSG: Addition of 1 g of basil seed gum/100 g of corn starch and corn flour, 2% BSG: Addition
of 2 g of basil seed gum/100 g of corn starch and corn flour.

. . . Hettich GmbH & Co. KG, Tuttingen, Germany) “35 %< #] 7|
Mix dry materials at 40 rpm for 1 min ?} ;;(:17&%9/] —?‘7‘”% %78]—5‘}‘0:] Z‘i_‘?‘@?}a‘ﬂ o ‘?L—(_Y]'O}i]:]'
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Add olive oil to the mixture and
mix at 40 rpm for 1 min J%"—q% X‘ﬂﬂ?} 79;735-4 “‘?‘ﬂ](g)

l A5 Alme FA()

=872 32 (Water binding capacity)(%o)=

%100

Add distilled water to the mixture and

mix at 54 rpm for 2 min 2.4 A E%I:II-EO_F
! FEFTS | om TAR AL AT} WL 5 oA H
Make a lump of dough, then knead it —5]-0:] 7‘(—:{1 ﬂ }ﬂ. ‘/I:T’t}?jé 7] (MB?’S’ OHAUS: lerlCh, SW1tzer1and)
ot Y4 for 2 ein £ 018319 105CAN AIRe] A7} ek @8 97 el
} SRS 738 Mol 39 F 0 BERe T

Store the dough sealed in the plastic bag
at4 °C for 1 hr 2.5, ML

| A= A3} T Al (CR-400, Minolta, Tokyo, Japan)E ©]-§
sto] Ay} 22w Lek(B®), agk(F A=) 3 bak(24
)& S8R, AER(MAE)S v A= o83t Al
| Abstelth e AlEe 74 33 WHRste] 54 5 O B
= Tkt

Pass through the roller for 5 times

Roll out and make pasta with 2 mm thickness,
4 mm width and 30 cm length

} oE

— 2 — 2 — 2
\/(Lsampl(‘ Lstandard) +(asamplo astandard) +(bsamplc bstandard)
Wrap and seal and store at 8-10 °C until use

Fig. 1. Preparation of gluten-free noodles with various 2.6. 5ol +55+8
proportions of gums. Z2|He] FEEFES Heo 5(2013)3 Sim 5(2003)<]
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ol whek AAISHATE AW 50 g5 500 mLe] BE S
Fofl 623t a2 T De5EolA] 13 Watkste] x2& Al
of 3Tzt Gt & Tk S
T 548 (Water absorption)(%)=
x| W FEF-AH| F=F
x100

2.7. Za|pio| pH

pHE Z2¥ 10 g¢& 90 mL 75 £33t &, #2772
1837 723} A17] % pH meter(SP-701, Suntex, New Taipei
City, Taiwan)E ©|-8-3}c] 33] ¥H& Z73te] H 32 3
EoA=s
AA .

2.8. Za|po| Xzt &X

zZe|He] 247 72 Rheometer(Compac-10011, Sun scien-
tific Co., Ltd, Tokyo, Japan)S ©|-&38}o] =33} th Al 520
20%2 mm)E- two-bite compression test® 153 probe (20 mm
diameter)Z ©]-8-3}] 7d %(hardness), B4 (springiness), 3
*J(cohesiveness) & %814 (chewiness)= 33] WH&E3slo] =%

sttt

Table 2. The operating conditions of rheometer for
texture and tensile strength of noodles

Operating conditions

Parameters
Texture measurement Tensile strength
Probe 20 mm cylinder probe Tensile rig
Head speed 120 mm/min 120 mm/min
Strain 33.33% 10.00 g
Trigger force 10 kg 2 kg
Option TPA Tensile strength
(texture profile analysis)
Distance 1 mm -

2.9. Ze|HO| QT

o
AN E=E Z2HE 3 cm Zo]2 &} Rheometer(Com-
pac-10011, Sun scientific Co., Ltd, Tokyo, Japan)2] Tensile ring
o Zol WS SR BolA S W] o= 33] vhasio
=98

2.10. SAX¢E

EAIA 2] = SPSS 12.0 program(SPSS Inc, Chicago, Quarry
Bay, USA)S o] &3to] E4HEA(ANOVA)S AAls3 o
Duncan's multiple range testoll 2|3l p<0.05 ~=ol|A 2 A&

2l felA9l Aol g AFeAn.

o] REAS L Taple 33} 2ot tZT2] 745 140.41%
2 Jelll o, 1% Fobd H7FEL 133.38%, 2% ol
A7 140.61%, 1% Tobd 2 vpEy &3 Hrlte
141.42%, 2% Tord 2 vpdgd &3F A7 144.39%, 1%
v M7k FEATE LS 144.31%, 2% v Ao
< 154.08% = YERA oM, Al 83F o] A<l Afo]= YEL
WA kgt FRATE S Alset e 3skd-S vER
o2 FES AFYA AFste] FEAY, M
A ©THCheon, Kim, & Yook, 2016). A o] 243

A 7Fd hydrocolloids®] &l whe} EepA] Al =w 31
o] o] 7}% hydrocolloids®] A%, =& %4
< YehA Bok(lee & Kim, 2000). =3+ A3 o
2 Ul vl 2% FEo] Be5 S7eHl Etk(Cheon et al.,
2016). o] o] TS HIWE I A2 A DrFRe] i
A e o] 18551%, S0 T4e] A= o] 258.15%= %
FAo] e Fo] B MU FRZAdE] =4 YEehd
A 3K(Kim, Park, Kim, & Cho, 2008)%} ‘=FF oAl ==
o] AollA HWI7LF BEe FEATH] 17220%, =FF
o] Bure] =EA 0] 256.40%, =FEHo] FEEO
FRAEH] 15550%2 YERY, 540 e w2F Y

P

{0

L <o
o B
Of

ox,
%
o M

Table 3. Water binding capacity of uncooked noodles with various proportions of gums

1% guar+ 2% guar+ F-value
0, 0, 0, 0,
Samples Control 1% guar 2% guar BSG BSG 1% BSG 2% BSG (p-value)
Water binding 1 4110730 13338410.00  140.6142.05 14142+418.54 1443941032 1443141066 154084832 00>
capacity (%) (0.489)

BSG: basil seed gum.
Y The data are meantSD in triplicates.
™ Not significant.
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Ayl ZejHe] SRS Table 494 2k Awe] 79
28.13~32.85%° Al 57t oA Q1 2tol 7t fIQlt). Ze|we]
A5t 2ol 5536%= 7MY B R e AT
A7 H7RES 61.12~6229%% T2 7 H 7Sl vla)
v SRS UEhlen vpdy Ao =71
g} RG] adte A4S YehiIth RS
2 FEol FHE AR 9 FEEATEE ] dFge ve

o 8] Ar1HE e AES og ART 25, 4
F229] F3tEl o] upel XAl EoHKim et al., 2013). &
o] £E4S FRAFL Yol AFE HolH
AR 25T FEGFS Bol UL ek
o ol A% £ A7 sl e FEAEE0] w2
523 g WAk Fo ek Fe] FRguel
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3.3. A&

A ze]He] ME= Table 59 Zth Aol 249 of
Z9] Lgko] 78.0201%1 2.1, ok H7hte] 7%, H7be
o] Z713to] wa}l Lgko] 77.59~79.65% Z71stglon, wt

719 - 41291 - 4l
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W Fopd 9 upE £ AUk Hrhee] Sk o
g} Lgko] 75.23~71.89% 7+Aste= A JeR)lh upd
A H7hte Hrbarel Skl uhe) Likol 75.23~67.11%
frold o 2 FHashe A3 YEATHp<0.05). adkt bak
o] A%, thxT9] agko] 0.27, bke] 22.610]% on FolH
bt 75, A7hErel S7ksell whet agke] -0.63~ -0.86,
bgko] 27.97~27.400.2 FHashe 7S el e, viad
HA7kte) 735 A7kl S7Feel wet agto] -1.25~-1.32,
bko| 21.64~17.45% Z+Aasl= 78S e 229
o] 7%, thz12] Lgko] 68.080]em Fobd H7kre] 74
, A7FFe] Skl whet Lake]| 74.55~77. 712 S71eh=
AES JERAIATE ot B vy &3 HUbre] A
HA7beFo] 7SS Liko] 69.11~67.01%2 ZAAste 743
= Yerigleon vtdy o] A HrbE eSS
L#to] 60.71~58.730.2 vrolA] 2% uld7 Arkitol 713
22 L3E eI aghk2 dlZ2o] -1.670]1%1em Fo}
A 7R, Fobd 2 vpdd &3 Mot uiEdd Hokr
BT A7) S71eE agke] S8k A& YERSL
th ol F3hH Eo] vre Lo g F3xn B YUt A
Azt zejHe] Lko] BT it A3 fAbstR o
(Kwak, Kim, Choi, Shin, & Moon, 2002), o}7}& H&
(Kwon et al., 2010), A3 & (Min et al., 2015), A2F
E2H(Kim, Lee, Kim, & Kim, 2007) 5& #7138k We] Ao
A 7] S7F Al W] aghd 7hAgh vhH 2|
o] agh& SV 238} frAbstdth A7k S35, o7k,
SA G, ADT T8 BT Ak S Al 22| Lol
wolx] 31 agke] Fvlele A Ko, vpdd Mot
L3 J7hERo] Svhelel| me) Z2lHe] Like] 1Asta agk
7Vele A3e) dA|ote S YERITE A2 ¢
71 Fa% S A 59 FARS] J3de B
b =Th(Akesowan, 2007). o]u] A& Folde] Lk o]
62, a%ko] 0.83, bgte] 9.620] a1, vpE ] Lgke] 67.70,
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Table 4. Moisture content of uncooked and cooked noodles with various proportions of gums

1% guar+ 2% guar+ F-value
I I 19 29 1% B 2% B
Samples Contro % guar % guar BSG BSG % BSG % BSG (p-value)
s 1.474
Uncooked  32.78+1.40 32.85+0.18 28.13£5.28 31.43£2.15 32.61+1.71 28.86+4.18 32.24+0.47 (0.257)
C a ab ab b ab b 5416**
Cooked 55.3645.29 66.75+0.51 62.58+1.98 63.60+1.88 61.56+2.39 62.29+1.84 61.12+0.83 (0.004)

BSG: basil seed gum.
Y The data are meantSD in triplicates.

¢ Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).

* p<0.05, 7 p<0.01, ™" p<0.001.
™ Not significant.
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Table 5. Color values of uncooked and cooked noodles with various proportions of gums

1% guar + 2% guar + F-value
o, 0, 0, 0,
Samples Control 1% guar 2% guar BSG BSG 1% BSG 2% BSG (p-value)
L 78.02+1.07%  77.59+0.11°  79.65+0.29°  75.23+1.66° 71.89+0.24°  71.06+2.27°  67.11+0.74° 4(30'%20%)
a 0274006  -0.63+029°  —0.86+0.13°  -1.68+0.54° —1.130.18" —1.25+0.71** —1.32+0.29"* 8.237
Un- (0.001)
cooked 275.737°
22.61+0.18°  27.97+034°  27.40+£0.16°  23.98+0.33°  20.88+0.46°  21.64+0.68°  17.45+0.28" (0.000)
) ) 1 . eokok
AE  2647+0.60°  30.98+£0.26" 29.83+0.10°  29.41+0.83°  29.71+0.14*  30.88+1.63®  31.86+0.53" (50606060)
1 . LR
L 68.08£034%  74554041°  77774019°  69.114122° 67.014037°  60.714098  58.734043 - (g ggg)
68.912""
a  -167x0.11°  —2.17+0.06° -1.66+0.05¢ -1.25+0.18° -0.88+0.18°  -0.86+0.02°  -0.54+0.15 0
Cosked (0.000)
Q0KEe
2 y ok
b 15.89+0.557  24.49+0.19°  27.49+0.34*  20.01+0.43°  18.7240.41°  17.05£0.79°  15.73+0.22f ig 2(3)(7))
i 1***
AE  30.31+024%  30.26+0.40°  30.52+0.38%  31.46+1.07 32.54+0.53°  37.46+1.05°  38.76+0.41° 8(7050700)

BSG: basil seed gum.
Y The data are meantSD in triplicates.

T Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).

sk

" p<0.05, ™ p<0.01, ™ p<0.001.
agko] -1.10, bgko] 7.86° % LET} agh, bdk BF npEA A
o] Fobyd Hrlktel Bla] @A vYEhd o ® oA

3.4. Z2|H9 25

pH

ZEHe] FREEFEY] AL thxTol 56.51%, Tobd A
7ho] 74.15~7647%% YeRtoH, ok 9 upd 23
H7Hro] 77.90~81.10%, BHZ H 7kto] 83.29~84.29%=
YEFGTHTable 6). &S AlQfsty BE 3 M7kt 4
F&o] =4 Jehte 43S B 53, vhdyd A
9 = Yebgith zelwe] 25
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T 3 Ao el ogt A7} 2ol f
o] £EAFY o Aoz Tay} s ZejHe] A
- Ao FRAFE Y v wdte] FEEFFEC o =AU
ERA] ®th(Lee, Shin, & Yoon, 2014). FE3+ AL H71et <
=4~ (Yalcin & Basman, 2008)°l| 4 thZT2] E-&89|
11550%% A Yebgon 2A~E F A3 gk 3 H7t
Al FEEFE0] 118.50%3 120.50%= Z7 ko] A7t e
Al 3o et FREFFE] Aol7t ERhES Hof &
Aol A e Fobde visl v fslele] o =4 YEt
Wt AoR AAXIT

Z2]He] pHE Table 637 2t} thZw0] 645, 1% T-oF

H7kro] 7.29, 2% ol H7lol 647, 1% ol 2 uf
A4 2% H7kol 6.19, 2% ol 2 viEA 23 AUk
o] 6.34, 1% vFEZ A7) 637, 2% vHE A 7ol 6.69
o8 UEston, Folx] Hrbeko] S71erE pHYL A4St
o, vkdR Hrbo] S E pHYt Skt AEdE W
EMATh pHE 21F9] A 223t 43& 1, pH7t
ol 7S E 718 A FAdske] Tdsl A, pH
7F el 7Pk E 71Fo] ZolA FEelfA| Al "k
(Lee & Lee, 2013). o] &gl A Lo 717+ Fo}
A H7tatol v A7kl vle) A=rt o =4 e
Avets A8t A BT

3.5. Ze|HO| =AY

Ze|He] 22 7h2 Table 72 2t} 7 X(hardness)2] 73,
i zto] 1609 No.2 Vet on, 1% ol H7hte] 27.70
N, 2% T-ob7 H7}ato] 2840 No. & Frolgde] Hrleko] &
713t whe} A =7 Srkeke A ds vERIATh 1% ot
A2 v 23 Ayt A$ =71 2630 N, 2% ot
A 9D upaz £ ke A9 2926 N2 Hrlee] S
Vg At Sbske AdS JeERITh 1% vk
A7 22.80 N, 2% B4 A7k 22.70 N& UERY o]
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Table 6. Water absorption and pH of cooked noodles with various proportions of gums

1% guar+ 2% guar+ F-value
1 trol 19 29 1% B 2% B
Samples Contro % guar % guar BSG BSG % BSG % BSG (p-value)
Waler 0515067 7415604 76475887 S110:3.18' 7700667 842051330 83204843 0N
absorption (%) (0.001)
c a C d cd cd b 32062***
pH 6.45+0.21 7.29+0.11 6.47+£0.10°  6.19+0.07 6.34+0.10 6.37+0.05 6.69+0.03 0.000)
BSG: basil seed gum.
D The data are meantSD in triplicates.
>4 Different superscripts within the same row are significantly different by Duncan’s multiple range test (p< 0.05).
* p<0.05, 7 p<0.01, ™" p<0.001.
Table 7. Textural properties of cooked noodles with various proportions of gums
1% guar+ 2% guar+ F-value
0, 0 0, 0
Samples Control 1% guar 2% guar BSG BSG 1% BSG 2% BSG (p-value)
Hardness =16 041,541 27.7042.76"  28.405170°  2630:233°  2926:1.02°  2280:088° 2270:590° oo
(N) (0.001)
Springiness NS 2.057
1.03+£0.02 0.97+0.02 1.00+0.00 0.99+0.02 1.00+0.04 1.02+0.03 0.97+0.03
(mm) (0.125)
. NS 2.048
Cohesiveness  0.95+0.02 0.90+0.02 0.93+0.00 0.92+0.02 0.93+0.04 0.94+0.02 0.90+0.03 (0.126)
hewi 4.938"
Chewiness 15 7510160 21.0862.08™ 24.11£131%  22.174139™ 24.84£042  19.90£1.07% 18672534  +0°0
(N-mm) (0.007)
BSG: basil seed gum.
Y The data are meantSD in triplicates.
=4 Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).
 p<0.05, 7 p<0.01, ™" p<0.001.
NS Not significant.
npA 7 o] Hrbeko] Zr13ste| whel Awrt 7Aask ot & EfiQl o™ o] hydrocolloids®t i Ato]o] ZFaz gte]

&2 4 (Springiness)©] 7d-%- thZto] Mz gE7] gl Aoz Alg"th
1.03 mmo 2 7} =& g@eEAdS Jepflon A8 &
oA Ql Afol= gl SR el 5 txro] 09502 7t
& = UdEbsth A8 (Chewiness) 2% ol 2 vpd
A 23 d"7kol 24.84 Nmme 2 71 A YEs e
i zro] 15.75 Nmme. 2 71 WA vElsdtt o= 43l
Ab BAZE F 4, HPMCE A 93t 1 F345-2] hydrocolloids
o} o] H7te = o] ST E ALt Sk AdE
Hehliglen, 53], Frobid H7HA] that 3t Blaste] A=
7} 140%744] F718d e Bairt 9lo] vzl ws) T
ol & nply Hriwtel A=rt =4 vEhd date} L3 2
5} tH(Gomez, Ronda, Caballero, Blanco, & Rosell, 2007). —L t} o=
2y A 7}= &= hydrocolloids®] FF/-oll whel Ax=e] zo]7}

o 4Q) Aol gieh
=

3.6. IE'E | |IP7FE

LLoOo

g, 1% T-okd
g 1% 7ok

A7bEe 2733 g, 2% T-oH4

g 2% Az drhEe
B7wg dehigon], el Arkeel A

A zrebd o] A7keFo] 1%, 3%, 5% 2 7%=

Ze|He| A== Table 82} 2t} vl 4%, 56.19
A7Vt 35.67
2wl &3 H7RES 26.00 g, 2% Tl
2 v 23 HUES 3367 g 1% BFEH A7 2633
39.00 gO & t]Zo] 71 =L 9l
A7 o]l F7t
ol wet JAGA=7E F7keke S YRSl 59
A7 = 2% v o] =2 AR ES UERL
a3 e g 23heke] M7 gluten-free Tl
7kl et

Yehe, 7hrd, He o] A9, A g7]3bo] 48413 At
Follof A7}t S7eke A S B AtHGomez et al., 2007).
RS o 2w H WA BETE 40% Hdhe A o

Weol A=} 23.10 g, 26.50 g, 33.10 g E 38.50 go =
Z71k vk G4 DEDAEY S H 73 gluten-free H

QTN

X "7kl Z7to) ukal o1} 61.36 g9l A 57.86
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Table 8. Tensile strength of cooked noodles with various proportions of gums

1% guar+ 2% guar+ F-value
0, 0, V) V)
Samples Control 1% guar 2% guar BSG BSG 1% BSG 2% BSG (p-value)
Tensile 0 10013560 27332058 35.674231%  26003.00°  33.67:4.04° 263355515 3000436 o0
strength (g) (0.000)

BSG: basil seed gum.
D The data are meantSD in triplicates.

"¢ Different superscripts within the same row are significantly different by Duncan’s multiple range test (p<0.05).

" p<0.05, 7 p<0.01, ™" p<0.001.

g0 & oz = Z3Fg Hol, H7}E = hydrocolloids®] &

o wh IGFE=7 2epA = AE YERH ATHCai, Chlang,
Tan, Saw, & Xu, 2016; Nam et al., 2015; Gomez et al., 2007).
Fobd % uka kRSl A§ Al A B A%
A7) FUVeke] Ak A7) gluten-free | Ao} U
ah Zee venigic

4. 90 3 22
Hbd A2 Aol fol dios FdotrlotdAE HA
Ed] F2 ARH I o, Sidd e Aad sdolth
ol 2Fatdell F&atA AHEE = AR T shtEA vk
Hol 282 F =S & A5 AP HA & A
AMe Searhret SeedTel 1% 2%s okl
Tob-nbd A, nhdA o' thA|ske] gluten-free S Al
Zoka, F4d 54& vl B st stk A
735 2% v A7kTo] 154.08%2 7MY e FEAT
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