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Abstract

A central composit design involving water(X1, 30~150 g), sucrose(X,, 30~150 g), glucose syrup(X,,
24~120 g) and agar contents(X,, 1~5 g) was used to investigate textural properties of ginger jelly in
this experiment. Four independent factors(X,, X,, X;, X,) were chosen for their effects on the various
responses. The function of the responses was expressed as Y=Bg+B, X +B,X,+B, X, +B,X +B, X°,,+
Xt B X B Xt B X Xt B X, Xt By X, X+, X X+ B, X, X +B,, X X, in therms of a multiple regres-
sion analysis to measures the liner, quadratic and interaction effects between factors and the results
are summarized as follow: Hardness of ginger jelly was the most significantly affected by agar con-
tent and its regression coefficient(B,) was 26.29x107 at the level of (0))=0.001. Cohesiveness of gin-
ger jelly was affected in the order of water, agar and glucose syrup, and significantly increased with
increasing those factors at the level of (a)=0.005. Adhesiveness of ginger jelly was high correlation
with the interaction of sucrose and glucose syrup. Optimum response conditions of springiness of
ginger jelly were 607(X)), —0.167(X,), 0.526(X,), 0.519(X,), respectively. While, Springiness of gin-
ger jelly decreased beyond stationary point. The optimum combination for springiness was 71.79 g
of water, 84.99 g of sucrose, 84.62 g of glucose syrup and 3.52 g of agar. Gumminess of ginger jelly
was the most affected by agar and its regression coefficient(B,) was 90.88x107. That of ginger jelly
was also most significantly affected by the interaction of water and sucrose at the level of (00)=0.1.

Key words: textural properties, ginger jelly

M B & AFe] MRS Hsle @e AspiEo] HFY =
Ay FHdl THE Fol AFB/He R 4
obxebrt U4kl A A (Zingber  officinale F9 textured] #HE JEAA Hch 222 B A
Roscoe) 73l &3te thd (4422 HE TFellAe A vt ARE o8 e =¢d
2, A8s S019DF ANAH1990= $-2] HEolA el Bloluh MYgllA F4olt Yoz By
A7, FAFTe FUER HrtHe F UE jellys] Z2HE HESI 2] Yutel 2= A
F7kehe FAd dnta Basit. 2 & HFY 478 Amsad A% FEAE o8

olzde ARt 7|30l tﬂi}%"ﬂ et =z g el g Azt Ao IutHd AxTH
ol olg AlFe Fdae AT M H A= & FRe AAE EFst w5 dHsld 2 F
Azt A z3l=v) Al—%ﬂh AspAol| wet =R

g, e, dztdde],

42 Fo8 FEH0

Corresponding author: Kyu-seob Chang, Department of
Food Science and Technology, Chungnam National Univer-
sity, Daejon 305-764, Korea

33

Ahele)d]  1991). @?4011 B3I ALRE= o]FL
F(1986)2] SldaEle] AAY wixle 7 AR o

[

p



34 AN ETE A 49 A 1 2 (2000

ol e Ate Kim (1989)2] 21z} F&A g o]
£33 A Az B3 A7 Fol A2H Freedman er
al. (1984)2 Azje] Mol 3t ascorbic acide] Aol
e 2 stk B dpdaiz A7te] mu|ek o)
d 4 3don $4% 2ARE AT F £ e 4
FAAEA HAOla HE ol fsle] AYE A%}
Ak Zt TRl AA, 1A, 224, @24,
9 Ao distd miXe 9%E OFIH BMe B
sle] gotE FAlY 4 Y8Ee] wEdeL §
IATPF ARY TWEE Faleo] FA BoaA
A7rde e 2% 4L A3 7IxAEEA AR
A4 B AFE FYsign

s WYy
Mz
A7EE 19973 7H2d) FEE AL A FEUE
ARl st BlwH A7t G AL A

¢ M
sed &, WA B A HAo) BS AAR F
%5718 o143l HFal R AMSROH, agar
EA%E IF ZALT (Gasshe sz
sucrose® AlHHE TeHAEHAADHE AHERLS
H, glicose syrup ATE HPRR(LF] AF)S
ARg-H3LL.

Ha M=

oJEfF F(199DY AzAz WYL WY A
€710 B3 dHE W stEse dHg Bd ¥
sucrose® WOl A Z<lu) o] &) glucose syrup
£ 715t dA 2T hot platedA oF 1087F F54
7L v MxE 8AZ] gum ambich AW FEE
S A7V vhe Z mWiste dF 3719 E(mold)dl
dYs & AeoA s dsido. WgE AF
< YA A71(3x3x3 cm)Z HWE F cabinet dry oven
X 30°C, 8AMZF AR R %] WS
ABE AHE-3GTH

AN 29 BE

A dE 71AH X 3L Univeral
Testing machine, Model 1000(Instron Engineering Co.
Canton, USAYS o83l 24318t} A4S Table
13} i}, Instrond ARS8l A& FH OS2 TPA curve
g ojgdtd Z7)e =AZE 43Ut Table 2=
Ao v HdE & E40 & I8 e A
(Freedman, 1984; Ziegier, 1987) 2.2 €& 7l sucrose,

Table 1. Operating conditions of Instron used in the
determination of the TPA curve of ginger jelly

Chart speed 100 mm/min
Cross head speed 100 mm/min
Deformation 80%
Plunger diameter 9 mm
Load cell Skgf
Sample height 3cm

Table 2. Variable and their levels for central composite
design of ginger jelly

. Coded-variables
Variable Symbol
-1 0 1 2

Water (g) X, 30 60 90 120 150
Sucrose (g) )& 30 60 90 120 150
Glucose syrup (g) X, 24 48 72 96 120
Agar (g) X, 1 2 3 4 5
Gum arabic

~33% soluton (g) . 5 5 5 5 5
Extract (g) . 10 10 10 10 10

glucose syrup, agarst & EYEFE 3l 5¢FES
2 gnen 34HE 712 wiHE ATt Table 3
< 57FE 480008 e AT JHAE (central
composite design, Kim, 1995)°} ¢J3led 30709 A¥

Yz : Hardness(g)  Xs' Glucose syrup(g) X¢ Agar(g)

Fig. 1. Response surface of X,X (glucose syrupxagar) for
hardness of ginger jelly.
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Table 3. Experimental combinations and data under various conditions of water(X,), sucrose(X,), glucose syrup(X,),

agar(X,) and their responses

Variable level” Responses”
Treatments
X, X, X, X, Y, Y, Y, Y, Y,
1 ~1 -1 -1 ] 1.550 0.294 0.20 14.00 0.492
2 -1 -1 1 -1 0.900 0.261 1.75 17.50 0.235
3 -1 1 -1 -1 0.680 0.229 2.20 16.50 0.156
4 -1 1 1 1 0.825 0.300 1.90 12.00 0.248
5 1 -1 -1 -1 0.555 0.197 0.10 13.50 0.109
6 1 ~1 1 1 1.320 0.233 0.60 13.50 0.355
7 1 1 -1 1 1.230 0.234 0.60 13.00 0.334
8 1 1 1 -1 0.700 0.226 1.25 13.25 0.159
9 0 0 0 0 1.125 0.250 0.20 16.25 0.201
10 0 0 0 0 1.090 0.253 2.00 16.25 0.276
11 -1 -1 -1 ~1 0.760 0.267 0.20 13.00 0.203
12 -1 -1 1 1 1.375 0.319 2.25 17.00 0.439
13 -1 1 -1 1 0.895 0331 3.10 15.00 0.290
14 -1 1 I -1 0.505 0.299 1.20 16.25 0.145
15 1 -1 -1 1 1.265 0.206 075 12.75 0.286
16 1 -1 1 -1 0.700 0.234 0.30 11.00 0.164
17 1 1 ~1 ~1 0.660 0.166 1.00 12.75 0.104
18 1 1 1 1 1.090 0.265 0.10 15.00 0.288
19 0 0 0 0 1.045 0.295 1.00 16.25 0.309
20 0 0 0 0 1.060 0.241 1.95 17.00 0257
21 2 0 0 0 1.110 0.250 0.05 12,50 0.326
22 -2 0 0 0 0.285 0.337 3.85 15.00 0.095
23 0 2 0 0 0.845 0.209 145 15.50 0.228
24 0 -2 0 0 0.735 0.294 0.10 11.75 0.216
25 0 0 2 0 0.925 0.264 1.10 15.50 0.244
26 0 0 -2 0 1.290 0.214 0.00 11.00 0.270
27 0 0 0 2 1.380 0.273 1.50 18.75 0.404
28 0 0 0 -2 0.270 0.155 1.10 12.00 0.042
29 0 0 0 0 1.145 0.267 1.95 16.00 0.306
30 0 0 0 0 1.060 0.276 1.50 16.50 0.291

UCoded variables.

'Y =Hardness, Y,=Cohesiveness, Y,=Adhesiveness, Y =Springiness, Y.=Gumminess.
i 2 3 4 5
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Table 4. Analysis of variance in Hardness of ginger jelly

Source Sum of squares DF  Mean square F
Regression 2.533 14 1.809x10"  6.105"
Residual 0.445 15 2.964x107

Total 2.978 29

"Significant at level of 0.5%.
Coefficient of determinant=0.851.

Table 5. Estimated regression coefficients and T-value for
cohesiveness of ginger jelly
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Xi: Water(g) X4 Agar(g) Ys Cohesiveness

Coefficients <107 T-Values Effects
B(O) 263.67 26217 Center point
Bl 2971 -591”  Liner effects
B2) -5.46 -1.09
VE) 13.04 2,59
B(4) 22.46 447
BcLl) 8.18 173" Quadratic

effects
B2y -2.32 -0.49
B(33) -5.45 -1.16
Pa4) -11.69 -2.497
B2y 0.19 0.03 Interactions
p(13) 6.06 0.98
B(14) -4.56 -0.74
p23) 294 0.48
B(24) 731 1.19
B(34) -6.81 -111

Fig. 2. Response

surface

cohesiveness of ginger jelly.

of X X (waterxagar)

for

"Significant at level of 10%.
YSignificant at level of 5%.
“Significant at level of 0.1%.
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Fig. 3. Response surface of X X (sucrosexglucose syrup)
for adhesiveness of ginger jelly.
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Xz Sucrose(g) Xa: Glucose syrup(g) Ys: Springiness
Fig. 4. Response surface of X,X (sucrosexglucose syrup)
for springiness of ginger jelly.
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Fig. 5. Response surface of X X (waterxsucrose) for gum-
miness of ginger jelly.
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Table 6. Analysis of variance in gumminess of ginger jelly

Source Sum( :{ ;%l;ms DF Me(inl (s)c‘liu)are F
Regression 2438 14 17.41 4.199"
Residual 6.24 15 4.16

Total 3061 29

"Significant at level of 0.5%
Coefficient of determinant= (.796
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