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Abstract

This study was carried out to investigate the physicochemical quality characteristics of Nouaejelly(jelly using silkworm
powder) sericultural products which were manufactured using various levels(0.5, 1, 1.5 and 2%) of silkworm powder. The
effects of an additional amount of silkworm powder to Nouaejelly were determined by examining, the physicochemical,
sensory, and textural properties. The moisture and crude protein content of the Nouaejelly were higher than that of the
control(p<0.05). However, the crude fat content of the Nouaejelly was lower than that of the control(p<0.05). The mineral
content increased with increasing addition of silkworm powder. The color of the Nouaejelly became darker with increasing
levels of silkworm powder. For the texture measurements, the hardness, gumminess and chewiness of the Nouaejelly
decreased with increasing levels of silkworm powder, but those of the jelly were decreased significantly by adding 0.5%
silkworm powder(p<0.05). In terms of color, the texture and overall preference of Nouaejelly was highest in the jelly
containing 1% silkworm powder(p<0.05). Overall, the optimal amount of silkworm powder added in the manufacture of

Nouaejelly was 1% of the total weight.
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Table 1. Formulation for Nouaejelly
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methoxyl pectin(Ultra Rapid Set 150, Sag type, (5)+3An]
2, )& AHeetl L ATt 2 458 A tel(168 bloom,
37.5 mps, (FHA71AZE, =2)E AMEE-Hon HE A
A, ZHESY LT 2)L 70% o)/ge] A AF

= ARgstch
2. ®Mg| ®=

1) A= siE|

ol Azle] AE wgH]= Table 13} o] el 4 g2} A
2Hel 20 goll A® 120 g, ZtEEE| 1T 120 g A7k A&
fzFoz 3tgon(Kim IC 1999) Fo BLS 74z} 0.5
%(1.327 g), 1%(2.668 g), 1.5%(4.021 g), 2%(5.388 g) A 7}3k
o2 3Th

) A= t!I-tH

ol AElo) A $H e Fig 19149 Lo] Au) xet
£ nTe 4947 11 95} Aekel e Fo) §aA7

A< 4o]A 76BX'7} € w7}x] Buchi Labortechnik AG(CH-
9230, Switzerland)ol| A 57| 3 vER| b)) ol B2 F
7V The ksl 94 2719 Bmoldl Hol 4RE F

/3-%0]]}\1 O}‘Eul uo']Z‘}O]'M

3. Uyt 2
] Agle] 4
H(AOAC 1994)c] uwh
o=, 2ule Kjeldsh'H .2, ZX]H-2 Soxhlet 202,

Z3)FE 550T A7) 2dA A7) FEhE 2 ARSI

Treatments Silkworm powder(g) Pectin(g) Gelatin(g) Sugar(g) Fructooligosaccharide(g) Water(g)
NoV 0 4 20 120 120 520
N1? 1.327 4 20 120 120 520
N2¥ 2.668 4 20 120 120 520
N3? 4.021 4 20 120 120 520
N4%) 5.388 4 20 120 120 520

Y 0% Nouaejelly(control),

?0.5% Nouacjelly,

1% Nouagjelly,

9 1.5% Nouaejelly,

% 2% Nouagjelly.
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Packaging

Fig. 1. Procedure for Nouaejelly.

ol Bk M)k Ao Z4y, w4, e 5o B
& 4] Bal(Im IN 1986) 3 &3E-3Z= A (In-

ductlvely Coupled Plasma : Lactam 8440 Plasmalac, France)
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6. Texture &3

A 2] Texture Analyser(Model TA-XT2, England)& A}-&
slo] 243l o &3 2712 Table 29} 7t} TPA(texture
profile analysis) ¥l 213} two bite compression test 33
W SAdete] WIS Fok o 7 E(hardness), T
(springiness), -2 (cohesiveness), %) 3l4d(chewiness), 7343

(gumminess) & =7 351t

Table 2. Operating conditions of the texture analyzer

Parameter Operating condition
Test type TPA test
Measuring type Two bite compression
Deformation ratio 50%
Plunger type Cylindrical type ¢50 mm
Sample size 30x30 mm
Probe speed 1.0 mm/s
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System, Version 8.1)7-_: ol &
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o] Azl duk AR e Table 33 2t FF 3
& ERTN0) 13.11£2.16%, 0.5% HA7HEN1) 14.784+2.01%,
1% 2 71-(N2) 15.93+2.97%, 1.5% H7HHN3) 16.51£3.53%,
2% Z 7} (N4) 16.0443.88% 2 tIZFN0)e Bl o] BT
A7 kol F7IRE Spoll Ajolix Fvlkeke Adelddrt ol
FAE Mg ol A7l A Foll §F Hrhgo] FrHds
5 FE o] ZAaHAT=(Lim e ol 2002) AT A3t
£ AT A tE 2HE o 22 A8E AUkl
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[Ls
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U AEFe] F/o wet FF ko] dalE 4 AATh
Z2)4} Fheke th2THNO) 2.47£0.13%, 0.5% H7HHN1) 2.30+

0.11%, 1% H71HN2) 2.21£0.09%, 1.5% H7FE(N3) 2.19+
0.16%, 2% A 7FHN4) 2.04+0.15%2 o) ZZN0)ol| H|&)]
ol % Hrtgo] S/HETE ey od adhs 4aeld
THp<0.05). 2] ke glZ2aH(NO0) 6.16+£1.09%, 0.5 % 3
ZHH(N1) 6.41£1.12%, 1% H7HEN2) 6.92+0.84%, 1.5% 3
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Table 3. Proximate composition of Nouaejelly with silkworm powder (%)
Composition
Sample
Moisture Crude fat Crude protein Crude ash
NoV 13.11£2.16%7 2.4740.13° 6.16+1.09° 0.10+0.01™Y
N1? 14.78+2.01° 2.30+0.11° 6.41£1.12° 0.10+0.01
N2Y 15.93+2.97" 2.21+0.09° 6.92+0.84° 0.13+0.01
N3¥ 16.5143.53" 2.19:0.16" 7.38+1.43" 0.19+0.02
N4% 16.04+3 88" 2.04:0.15° 7.52£0.97 0.19+0.02
D 0% Nouaejelly(control), 2 0.5% Nouaejelly, D 19% Nouagjelly, Y 1.5% Nouaejelly, 329, Nouaejelly,  Mean+SD,

" Values with different superscript on same column are significantly different (»<0.05), 9 NS. :

o Z2£H(NO) 35.33+£8.90 mg%, 0.5% 7T 67.44+11.88 mg¥%,
1% A7 86.85+15.76 mg%, 1.5% H7FF 125.18423.61 mg%,
2% ZH7F 185.25425.18 mg% 2. thZH(NO)oY Blal] ol &
T Hriere) Zsle %«oﬂ AN F7kshe Aol
(p<0.05). vlavlF g ti2Tte] 7.92£1.08 mg%hE 71

woron 0.5% A7l 37.3447.92 mg%, 1% H7ha 5243+
10.18 mg%, 1.5% Z47HE- 89.42420.13 mg%, 2% H7k2 142.97
£25.60 mgh o2 ol £ A7kl T7H3el wet folH
o FA vebthp<0.05). ZF FF= Tl £ 37t H|
&2 gelsty Axd At dizad HE foHe=
(p<0.05) =A VEh o] BdE A7t vk 7o)
gkl S7HEE ¢ T U

3. M AL
Foll BHE A71a ol Aol A 54 43t Table

59} k. Aol BV]E UBille Like dixTol 7t &5k

Table 4. Mineral contents of Nouaejelly containing

Not Significart.

o Hrhe] SR whet Yol

73 8Fo] ATHFig. 2). A EE Y= agle txTo] %
on] ol Bk 29 H7REN4)o 0.14£0.03 0. 7 Wit}
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B THLIm et af 2002). TEZY Jung et al(2001)2] RFojA v
& o] &35 )] MLgfo] carrageenan F7FEF F7tol| wet
o] 2Ql Aol & Ho|x] gigkria sl ot WAl Aejrc) 2
o) o Aelel Wwrt ¥ A YeRdon aglo] Wolx]
AL & =23 AR, Kang MH(2004)9] A2
Eol| AsgtAle] A7} v &S Dejot] Alxg dele 7]
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]
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Table 5. Hunter's color value of Nouaejelly with silk-
worm powder

Hunter's color value

Sampl
various levels of silkworm powder (mg%) Pl LY a2 B
Mineral NOY  44.55+ 255740 0.34+0.02° 2.31+0.14°
Sample s
Ca Mg K N1¥ 4410+ 9.01° 0.29+0.05° 3.96+0.11°
N0 3533+ 89097  7.92+ 1.08° 14.77+ 2.23° N2% 4377+ 7.82° 0.26+0.01* 5.1540.24°
N1®  67.44+11 88" 3734+ 792 265.80+10.44° N3?  42.75+10.12° 0.19+0.01° 6.1140.35%
N2Y  86.85£15.76°  52.43x10.1%° 406.35+23.90° N4Y  38.06% 8.84° 0.14+0.03° 7.01+1.03"
N3Y  125.18423.61°  89.42420.13° 7743042543 D | -value : Degree of lightness(white 1000 black),
N47  18525425.18"  142.97425.60° 12219 50.01°  a-value : Degree of redness(red +100—-80 grecn)

Y 0% Nouacjelly(control), 2 0.5% Nouaejelly,

? 1% Nouaejelly, ¥ 1.5% Nouacjelly, * 2% Nouagjelly,

8 Mean+SD, " Values with different superscript on same
column are significantly different(p<0.05).

? b-value : Degree of yellowness(yellow +70--—80 blue),

9 0% Nouagjelly(control), % 0.5% Nouaejelly,

9 1% Nouacjelly, 7 1.5% Nouacjelly, ° 2% Nouagjelly,

% MeanSD, 19 Values with different superscript on same
column are significantly different(p<0.05).
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ol B2 H7be roll Aeje] 227 &% Ade Ta-
ble 63} 2t} Hardnesst tiZv o] 678.60+£31.152 71 =
skow o FLE e wet Yol A Eoien
Yol Bk 19 A7FE(N2)0] 449.79+442.41 2 H) 52 A 1}
E}ydr). Springiness9} Cohesiveness= 7ol £% 77}k u}
2 golAo] 9191 Gumminessi= T2 B3 Fol B
H7RrolA Yolrle AEe Blor roll £2 1% A7k
MN2)oll A=A Vet Chewiness 9A] szl A 71
A veEhgdon ol B3 0.5% A7FHNDlA 266.31+37.78
2 7P ¥ YR THp<0.05). '

Jung er al(2001)2] EaolA W7 F53lx A A¢

Fig. 2. Products of Nouaejelly with silkworm powder.
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Springiness7} 0.8%714] Z7}3ltt 7H4slgl e ¥ H)7]
3= H7)}eko] Z71=|HA] Cohesiveness7} AT
o 2 A= folado] glick 3, Son er al(2005)]
Az Gef F29] g Fro) whE deie] &4 Wt
o4 Az]e] Hardness®} Springinessi= ¥H]&le] -5 e}
Wyor whidzx o) FEd9] HI A Hrlgs SUMEFE
Hardness7} Z713H8 213}59c). Jung er al(2001)2] ¥4 A
2] A Carrageenan #7}Fo] Z7}3td)] ule} Hardness, Gum-
miness, Chewiness7} 713190 WA H7tzo] 2713k
whel Adhesiveness7t =75l Aoz Vel B d3 47
o2 kA2 B9t 3 Yoshinura ef al(1994)2 34l 2=
Boll 3t S Hrlste] A3 dele] Hardness7} SHH4%
]
]

% o
3R off

9] d7}ko] @olxH Hardness= S718l sbd S0
Adte] gdsiEA & B4R 232 "1ra sile

2 AT 2dde o FEE Bioh

Lo e e

4 o] sAl A= Table 7
ot Azt AL ol B 1% N2 A 22t
3.98 +0.55, 3.8920342 7} mopom, o B 2% HIVrE
ND A= 3.65027, 3.5240.23 0.2 714 Qkr), &k} ot
& o] B 0.5% H7FEINDe A 2k 4.00£0.76, 4.10+0.36
o2 71 wskon, ol B% 2% Y/l 22t
3.54+0.43, 3.75+0.49 % 714 WhrHp<0.05). AA A 7|3 %
oA o Bt 1% HrolA 4.1240.892 71557} 7V
wglom, o B2k 2% H7HaMN4)o] 3.80+0.192 713 715
=t itk B AR E A2 wf ASAE AHEE| wet
A #eHQl zelE 7 e = e, Sim er al(1995)9] B
oA HE-E 718 en|A} 2] Bl k-carrageenanS
713t Qu|A} Aele] 7|13 %7} 9kon, Kang MH(2004)] <
T HAYE Ao £ NG FE AsHE BE2

Table 6. Texture of Nouaejelly containing various levels of silkworm powder

Texture
Sample
Hardness Springiness Cohesiveness Gumminess Chewiness
No" 678.60+31.15%7 0.9620.01"5% 0.66+0.03™ 483.29+40.64° 473.50£50.15°
N12 386.16+39.83° 1.02+0.02 0.68+0.02 261.90442.36° 266.31437.78°
N2¥ 449794472 41° 0.96+0.01 0.67+0.01 303.98+41.18° 289.73+48.72°
N3¥ 437.61£38.91° 0.99+0.01 0.66+0.02 291.36+44.53° 289.97+53.30
N4¥ 425.27+44.25" 0.99:+0.02 0.67£0.02 283.97+38.06™ 281.13+57.89"

Y 0% Nouagjelly(control), ¥ 0.5% Nouagjelly,

? 1% Nouaejelly,
” Values with different superscript on same column are significantly different(p<0.05),

Y 1.5% Nouaejelly, % 2% Nouaejelly, 8 Mean+SD,

¥ NS. : Not Significant.
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Table 7. Sensory evaluation of Nouaejelly with silkworm powder

Characteristics No" N1? N2¥ N3¥ N4
Color 3.85+0.419%7 3.95+0.61° 3.98+0.55" 3.7840.35° 3.65+0.27°
Flavor 3.90:0.34° 4.00+£0.76" 3.9120.16° 3.8240.18° 3.544043°
Taste 3.90:+0.09° 4.10£0.36" 3.9240.13° 3.8120.15" 3.7540.49°
Texture 3.69+0.18° 3.78+0.21° 3.8940.34° 3.5840.57° 3.52+0.23¢
Overall preference 4.0040.23° 4.0740.78° 4.1240.89* 3.89+0.44° 3.89+0.19¢

D 0% Nouagjelly(control), 2 0.5% Nouaejelly,

1% Nouagjelly,

Y 1.5% Nouaejelly, > 2% Nouacjelly, * Mean+SD,

? Values with different superscript on same column are significantly different(p<0.05).
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