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ABSTRACT

Asparagus (Asparagus officinalis L.) is a vegetable that has been reported to have a variety of pharmacological effects such
as antioxidant and antitumor effects. In order to examine the quality characteristics and antioxidant characteristics of asparagus,
asparagus Sulgidduck was prepared with different ratios of freeze-dried asparagus powder (0%, 0.5%, 1%, 2%, 3%, and 4%,
w/w). As asparagus powder content in Sulgidducks increased, moisture contents of Sulgidducks decreased significantly. The
pH of Sulgidducks decreased with higher amounts of added asparagus powder. Furthermore, the pH of Sulgidduck containing
4% asparagus powder showed the lowest value of 5.98. As asparagus powder content of Sulgidducks increased, L-value
(lightness) decreased while a-value (redness) and b-value (yellowness) increased. In texture analysis, hardness and chewiness
of Sulgidducks with freeze-dried asparagus powder increased with higher asparagus powder. The cohesiveness of Sulgidducks
containing 4% asparagus powder showed the lowest value of 65.72%. Both total polyphenol content and DPPH (1,1-diphenyl-
2-picryl hydrazyl) radical scavenging activity increased significantly with higher levels of asparagus powder content in Sulgidducks.
In the sensory evaluation using a 7-point test, Sulgidduck containing 2% asparagus powder showed the highest sensory preference
scores. Therefore, the results of this study suggest addition of 2% asparagus powder is the most appropriate ratio for making
Sulgidduck with optimal quality characteristics.
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Table 1. Formula for Sulgidduck at varied levels of aspa-
ragus powder

Ingredients Asparagus powder (%)

(@ oY 0.5 1 2 3 4

Rice flour 500 4975 495 490 485 480

pA(fij:rgus 0o 25 510 15 20
Water 50 50.0 50 50 50 50
Sugar 50 500 50 50 S0 50
Salt 5. 50 s 5 5 5

D0, 0.5, 1, 2, 3, and 4: prepared with 0%, 0.5%, 1%, 2%, 3%,
and 4% replacement of rice flour with asparagus powder,
respectively.

Soaking, 24 hr

Mixing

Sieving, 20 mesh

. Asparagus powder,
=5

Sieving, 20 mesh

Mixing

Sugar

;

‘ Let stand and cover, 10 min |

Remove from heat

Asparagus Sulgidduck

Fig. 1. Preparation procedure of Sulgidduck added aspa-
ragus powder.
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Moisture content(%) =

Wet weight — Weight after drying
Wet weight

x 100
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Table 2. Operating conditions for rheometer

Type TPA (Texture profile analysis test)

Cylinder probe No.l ®20 mm

Sample size 2cm x 2 cm % 2 cm

Table speed 120 mm/min
Distance 33.33%
Max weight 2 kg
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Table 3. Moisture content and pH of Sulgidduck at varied levels of asparagus powder
Asparagus powder (%)
Content F-value

oY 0.5 1 2 3 4

Moisture(%) 37.08£0.357%  36.83+0.21° 36.73+1.06" 36.28+0.45° 35.13+0.38° 34.55+0.66 9.14™

ETY

pH 6.14+0.07 6.13£0.04° 6.12+0.04° 6.08+0.04® 6.03+0.04% 5.98+0.04¢ 5.58

D See the legend of the Table 1.
? Each values are mean=S.D.
3 Means within the same row without a common letter are significantly different by Duncan’s multiple range test (~ p<0.01).
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b FAKeRIT. ol ofzvtelA 2z 5 Al ApAle] HAjo
2 Q&) Lgke sk, aftF bk VM Ae= Abad
ok obrfelll2] 2R 471 (Choi Y8 2015)9] Aol A opAk
ojwe] B&& AT AVIW ] Lk, b3k BT 3has)
£ Wb, ot S7HITa Basie] HrhE B A7
Y Ao] Ad7|He] Ao JFe rAE Aoz Atrdnt

ofzsteiA 2~ T AbFE deEfsle] Az Ar|HE
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olxmtetA s~ S HUkeE ArHe] 23 EAJoR A
T, R, B, AEAE 593 AT Table 59 2t
olrvlEl A~ A7 H e AEE 0% 7S 369.63 gem® S
2 7P B JElhten, 0.5% H7FES 409.07 glen, 1%
7S 43897 glem?, 2% F 7S 468.80 glem?, 3% 7}
T2 56743 glem?®, 4% H7FEE 693.17 glem’ o2 UFER,
ofxgtEbA 2 B b FUVEFE ARt folHoR
Z7kehe S YERItH(p<0.001). o]+ 23] ke H7}
3t 7" (Ahn GJ & Lee YJ 2014), ZAZ B2 A7t A
719 (Park SS er al 2011), AFH7HFE H7FeE A71¥(Lim JH
2011)9] AFollA FAE 7ol et AE7F Skt
Ao} fARE A4S Btk a3y &8 BdS ke

Table 4. Color values of Sulgidduck at varied levels of asparagus powder

Hunter’ s

Asparagus powder (%)

color value ov 0.5 1 2 3 4 Frvalue
L 84.76+0.487  81.06£0.15" 79.68+0.65° 70.95+1.29° 72.43+1.47° 65.38+0.79¢ 187.34™
@ —1.01£0.03" —2.82+0.18  —2.89+0.03¢ —2.61£0.09*  —2.63+0.26° —2.48+0.06° 75.99""
b 5.48+0.09° 11.40+0.55° 12.56+0.41° 14.96+0.44° 15.97+0.29 16.99+0.26" 383.86™"
AE 12.85+0.50° 18.94+0.15¢ 20.70£0.71° 29.39+1.30° 28.58+1.41° 35.23+0.80° 238.58"™

D See the legend of the Table 1.

? Degree of whiteness (white +100 < 0 black).
Degree of redness (red +100 <> —80 green).
Degree of yellowness (yellow +70 <> —80 blue).
Each values are mean+S.D.

Means within the same row without a common letter are significantly different by Duncan’s multiple range test (" p<0.001).
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Fig. 2. Photograph of Sulgidduck at varied levels of asparagus powder.
0%, 0.5%, 1%, 2%, 3%, and 4%: prepared with 0%, 0.5%, 1%, 2%, 3%, and 4% replacement of rice flour with asparagus powder,

respectively.

Table 5. Textural characteristics of Sulgidduck at varied levels of asparagus powder

Textural Asparagus powder (%)
.. F-value
characteristics oY 0.5 1 2 3 4
Hardness (g/cm?) 369.63+13.367"  409.07+53.75%  438.97+25.24%  468.80+61.61°  567.43+51.60°  693.17+13.15*  24.85™
Springiness (%)  81.89+3.82° 71.26+0.45° 72.35+4.21° 87.83+7.65 84.43+2.75° 67.45+4.17° 10.58™
Cohesiveness (%)  76.53£0.34" 7026+3.12°  69.48+2.38"™  79.26+5.54° 74.16£2.07°  65.72+1.69° 842"
Chewiness (g)  421.50422.86°  428.03+65.81°  445.96+19.35°  556.04£52.91°  646.10£29.93"  691.84+24.38"  26.31""

D See the legend of the Table 1.
? Each values are mean=S.D.

% Means within the same row without a common letter are significantly different by Duncan’s multiple range test (™ p<0.01, ™" p<0.001).
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< Fig. 39 Yepidth x| F v =3dEe] e
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1% 272 0.02 pg GAE/mg, 2% A7H*& 0.05 ug GAE/mg,
3% 7R 0.06 pg GAE/mg, 4% 72 0.08 ug GAE/mg
o2 otavllA~ kg A8 AW o) HlEdetE o
o] ofaTEA s B HU o] SIS E foHom &
7¥ete 7 3ol UeEbsTH(p<0.001). o] ofxufeir] 2 £
v HEstEe] oM el 7] WiEe® Alsdth
(Maeda T et al 2005). °]& &£AZFNS H7ler A7|H e
AH(Lee HI et al 2013)°| A &4 25 H7ldo] F7hedr
5 =3 el Skt A dAsith
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6. DPPH(1,1-diphenyl-2-picrylhydrazyl) ZIX&50i5
ofzshebA s Rl H71e A71He] DPPH ATl S
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Fig. 3. Total polyphenol of Sulgidduck at varied levels
of asparagus powder.
T Means within the same row without a common letter are
significantly different by Duncan’s multiple range test at

p<0.05.
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Fig. 4. DPPH radical scavenging effect (ICs)) of Sulgi-
dduck at varied levels of asparagus powder.
*7¢ Means within the same row without a common letter are
significantly different by Duncan’s multiple range test at
p<0.05.
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ZARE AFR= Table 63 2t} of=vlgbr| 2~ £2S 3718 4
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X e ml

Table 6. Sensory preference scores for Sulgidduck at varied levels of asparagus powder

Sensory

Asparagus powder (%)

pr eference scores Ol) 0.5 1 2 3 4 F_Value
Color 4.40£0.997%  4.85+1.16™ 4.90+1.18% 5.05+1.15% 5.35+0.99% 5.55+1.19° 3.67"
Flavor 4.40£0.99" 4.60+1.19® 4.90+1.29° 495£1.15° 4.45+1 47 3.80+1.06° 242
Moisture 4.50+1.15° 5.00+1.30® 5.20£1.01% 5.65£0.93° 475+1.29 4.600.88" 3.01"
Sweetness 4.20+0.95° 4.55+1.23° 4.60£0.94" 4.90£1.25® 4.95+1.19® 5.35+1.23° 2.42°
Chewiness 4.65£0.93% 5.30+1.03° 470+0.73" 5.30+1.08" 4.60+0.82° 4.65+1.09% 248"
Overall acceptability — 4.30+1.13° 4.95+1.00° 5.05+1.15% 5.30+1.22° 4.90+1.21% 4.35+0.88° 2.62"

D See the legend of the Table 1.

? Each values are meantS.D.: Rate using a 7-point scale (7: excellent, 6: very good, 5: good, 4: fair, 3: poor, 2: very poor, 1: bad).

% Means within the same row without a common letter are significantly different by Duncan’s multiple range test (* p<0.05,

™ p<0.01).
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