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Tablel. Formulation of experimented ice cream with pine needle.

(%)

Ingredients pP—-0" p-17 p-2¥ p-3"
Milk 40 40 40 40
Sugar 8 8 8 8
Skim milk powder 8 8 8 8
Emulsifier 0.4 0.4 0.4 0.4
Water 26 25 24 23
Whipped cream 14 14 14 14
Starch syrup 3.6 3.6 3.6 3.6
Pine needle 0 1 2 3
Total 100 100 100 100

1

~1)

Ice cream mix with 0,1,2,3% pine needle.
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1. g%
ofol Y Mo o gk AFH olo]xay e HEel QW Holy

= Aot F2 FHEA B 9SS = Bl olyZH(Lee & 2003),

ofol 2= mix®] T Table 29k @o] P—3°] 39.42£1.39 °BrixZ
7V =A YEbyta, gl to] 32.3241.66 °Brix® 7FE wgkonw 1ot
S0 & P-19] 34.72+1.79 °Brix, vpAH o2 P-27} 37.72+1.91 °Brix
E Hetdllt oA dee £ HUbEe] SUHgel et oA om Ut
o= d&S WERT(<0.01).

o]+= &9 = 50% ©]49] fructose?} 1 ¥Fe] glucose, lactose, maltose,

raffinose, sucrose 52| Fgl@do] o] o=z (Kim 1995), £ 7}

ol Bold % £ L8 feFol oho] Ayl AAH T ol
JFe A oz AT
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Table 2. Brix of pine needle ice cream with different level.

% (Mean®S.D.)

Samples”

FZ)
P-0 P-1 pP-2 P-3

Brix”  32.32+1.66% 34.72+1.79° 37.72+1.91° 39.42+1.39° 17.217

D' P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
Daxp<0.01
® °Brix(% w/w) : 1 gram of sucrose in 100 grams of solution

a7¢ Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test.
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Fig. 1. Changes in the apparent viscosity of pine needle ice cream.

abcdThe Apparent viscosity of pine needle ice cream with the different letter are
significantly different by Duncan's multiple range test(p<0.05).

P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
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ofol2AF Ax M FhH = 719 F& LH-doleta sk, 4
TR oWy ofol ~AF e 24 FEws HalFY] Wl ol
2348 F2 Gl 9ol F23 71Fo] Hrh(Schmidt 1988). Uuka] o

=
olo] A=Y 9 #Ho] 40~100% AES UENE A vus]Pe of, &

AT A AxT 47FA AlgE HA7F BT 60.13~80.45% Aol A=
et es S22 HolA Adg ewds A B ¢ Uk
Table 4= &£ FF& delste] Axg ofol2ag ] By WSS 52
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o
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S
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ghrlElaka, Mol vEdeE A go] B dAFe] P-3 JA] b W

Tk A OHFY FHax= P-09 49 60.13£8.11% = 20+t HHE}
U, P—12 3034l 61.91+£9.67%, P—2+ 25+ 63.01£11.78%, P—3<

80.45+7.17% = 200l YEIAT, =, £ & H7Fgk ofo] 272 2049
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Table 3. Overrun of pine needle ice cream with different level.

% (Mean®S.D.)

Samples”
P-0 P-1 P-2 P-3

2)

S5min  11.00£1.32% 10.59+0.29* 11.44+2.04* 16.27+0.45" 22.60"
10min  37.19+5.45 33.33+3.25 39.524+8.17 40.87+£2.30  3.41
15min  56.34£1.26"™ 46.90+£4.40* 51.23+£5.05" 70.37£17.86" 2.85
20min  60.13+8.11* 55.60+9.00° 56.16+6.88* 80.45+7.17° 2.45
25min  58.72+£5.77 60.92+£8.92 63.01£11.78 79.12+13.06 1.52

30min  57.13£8.11* 61.91+9.67*" 62.30£7.88" 77.00+9.61>  0.89

UP—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
2 %x<0.01
3= Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test
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Fig. 2. Changes in the overruns of pine needle ice cream prepared

with different pine needle level.

P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
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Table 4. Melt—down percent of pine needle ice cream with

different level.

% (Mean*S.D.)

Samples! 2
P-0 P-1 pP-2 P-3
Omin 0.00£0.00 0.00£0.00  0.00£0.00 0.00%0.00 -
15min 17.33%£6.43"  4.00£1.00° 0.67£0.58" 0.00+0.00° 18.36™
30min 40.33+25.93" 14.67+7.37° 8.00£1.00* 5.33+0.58* 4.21°
45min 63.67+£24.00" 35.00+14.18* 13.00+£2.65* 8.33+0.58* 9.77"
60min 87.334+4.62° 62.33+21.03" 28.00+10.44% 18.67+4.16 20.40""

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%

2 xp<0.05, #*p<0.01, *#+xp<0.001

a=d Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test
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Fig. 3. Changes in the melt—down percent of pine needle ice cream

prepared with different pine needle level.

P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
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5. pH 574

>

%918 7}k ool ~a¥ mixe pHE A E ZA3l+= Table 63 #t}.

P-02 6.90+£0.38, P—-1< 6.91+0.16, P—-2%& 6.85%+0.19, P—-3<

50

6.82+0.35%2 hZETI P—19]A 9 pHHI} = H]S=6le] & 2ol & H.o]H]
gkom P—2, P—3 Alo]lol A 9 A] 0.039 pH7} Eo] & A9k v]=3 pHY}

Z UEbdth sHA W P—13 P—29 4] pHHSH= G942 74 (p<0.05)E

B, o Bl £9 okol2aYe] pHMBHE 2078 AR Ak AL
o 5 ek, w @ ool ARG F obo] 2T pHAF BT A A7

WRRRT SURE pHF ek MR e WSS pHI Ak
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Table 5. pH of pine needle ice cream with different level.

pH(Mean*S.D.)

Samples”

P-0 pP-1 pP-2 P-3

pH  6.90+0.38" 6.91+0.16° 6.85+0.19° 6.82+0.35"  1(.55"?

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%

Duxp<0.01

2> Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test
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s B4 54

(1) DPPH(1,1—diphenyl—2—picrylhydrazyl) AXx}-& o]

29 ofo]~= o] DPPH gtz 27 %5l thil A3} Table 70 A A]
AT 1%, 2%, 3%<] £ H7FF] wet 45.4240.54%, 45.62+0.39%,
48.07+£1.00% 2 hET9] 37.25+1.59%° vl8] ¥& @z 27%5S e
wom, Age FH7bge ml#ste] A7lsol Frhste AdE B
(p<0.01).

By
=

HS,

H7F 2AAA ) A(Lee 5 2013) AFAAE &Y EL HItEo] 2,
4, 6, 8% % Z7}st= DPPH #tulZt & 71%5 0] 13.33~45.76% = L EFRU}
53] 8% &< wHo] MUty ~#AAAelAe DPPH #HuZd AAF
45.76 %2 A= B Ao 3% £2do] HrylwEl ololAz 9
48.07+1.00% 9 SA o %9 H7} WdAHZ DPPH o] 2750
ol ow Frtste Adet dA8AtHp<0.05).

o= £ HAE F 4-hydroxy—5—methyl—3[2h]—furan®} (+)—catechin

olg}= 73t gakslE o] (Boo %5 1994, Choi 5 2009) & Lo A <

_81_



Table 6. DPPH radical scavenging activity of pine needle ice

cream.
% (Mean®S.D.)
Level of pine needle (%)Y
FS)
P-0 P-1 P-2 P-3

Absorbance 1.78+0.45¢ 1.55+0.02° 1.5440.11° 1.4740.29°
0.89™

DPPH? , 1 \

37.25+1.59° 45.4240.54° 45.624+0.39° 48.07£1.00°¢

(100ug/ml)

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%

2 DPPH radical scavenging activity,

it means that {1—(sample's absorbance/blank absorbance)} #100, blank's absorbance

level is 2.84£1.21
Daxp<0.01

a=d Means with different superscript in the same row are significantly

different(p<0.05) by the Duncan's multiple range test
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(2) & d=stds FF

iy

olof|+= catechin¥} flavonol®d | &=3}3H+=<l tannin, leucoanthocyan,

chlorogenic acid®} £ t}st #=3}3tEo] JtH(Kang 5 1995). thst

Fol sEaitEe PasAl T sy AEsgEe TR AEL
AT A5 ol AEBA A8, By A8 99 REEd mool

It (Peng 2005).
Helena(2000)+ olol~a o] FA 87} 5 79 AR = superoxide

dismutaseYt glutathione peroxidase®} @< @AEF lactoferrin,

ascorbicacid, tocopherol, carotenoids®} Z&2 Hl @A %l QAL 0] dAks)
28-S strbal Baskoled, ol £ HUbE A 2 xRk ¥

& ke Table 8o Al A8 T
%9l ofo] ~aH o F HE sHES] §%S 30.15~34.01 mg GAE/100g
o] M= &9 HUtFgo] BoldAFF Fo 422 (p<0.01) S7HsSlth vz
o = HE3EgE TS 24.9710.17 mg GAE/100g o]ow, £9ls
1%, 2%, 3% Z7verol wmat 2+2zF 5.18%, 7.23%, 9.04% < 7}3F3it)

o= A A £LE 20% HIFE 2 A] Aol F Eevs I

O;

o] 6.90 mg GAE/100g ¥ Ao} vlwal] S w(Lee 5 2011), £AS
A7 e uet el 7eS AIAR ofolAad S Az ¢ AS A

o2 7y g},
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Table 7. Total phenolic contents in the pine needle ice cream.

(Mean+S.D.)
Level of pine needle (%)Y
FS)
P-0 P-1 P-2 P-3
Absorbance 2.72+0.19° 3.154+0.93° 3.32+0.39°¢ 3.47+0.11°¢
51
Total 36.5
phenolics 24.97+0.17* 30.15+0.78° 32.20+0.37°¢ 34.01+0.12¢
(mgGAE/100g)

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
Daxp<0.01
a=d Means with different superscript in the same row are significantly

different(p<0.05) by the Duncan's multiple range test
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Table 8. Sensory evaluation of pine needle ice cream's intensity.

Mean®S.D. (n=20)

Samples”
P-0 P-1 P-2 P-3

Glossiness ~ 3.42+1.07* 3.32+1.34" 3.324+1.06" 4.53+1.50" 4.047"%

Color 2.79+1.78* 3.37+1.42% 4.26+£0.81" 4.37£0.96" 6.381"
Sweetness  4.37+1.26  3.63+0.96 3.68+1.20 3.53+1.43 1.862
Bitterness  1.11£0.32° 2.84+1.07" 3.32+1.38" 4.00+£1.33° 23.614™

Astringent  2.16+1.39% 3.114+1.49* 4.16+1.64" 4.584+1.54> 9.794**

Pi“grgriidle 1.2140.42°  4.00+1.28" 4.3241.49" 4.42+1.22" 30.745"

Fresh aroma 1.84£1.07" 4.00£0.94" 4.11£0.99" 4.26+0.93" 25.642"
Softness 4.26+£1.10" 3.3241.34* 3.58+1.54" 3.95+1.03* 8.858"

After taste 3.11%+1.73* 3.58%1.31%" 3.79+1.48%" 4.47+1.39> 2.793°

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%,
Rating scale:1(bad) to 7(excellent),

? #p<0.05, *#p<0.01

47¢ Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test
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(2) &9 ofol=2a9He] Hda= H7}

209 ofolaE e o)y, Uk Fn|, 27 aga ANk ATw Pl
Table 103} Zt}h, WA 2 A3 T A= P-39] 5.324£0.892 71 =7
H7FE AL, thgo]l P-2, P-1, P-0& o2 HI7IE A} o] = 7}o|
A

4 Ao

mpx
HS

o] A7HA5S ofo] 2w Mo] AshA L, Felo] el FrHY

_

¥t ool AR &S A Aoz Hol n.
P_

-
o

39 g, groll oAM= 48921798 7M=& HAEEE vE

WE o]E fAolo]l 2T (Kim 5 2004) A 3% Fhekol| A Hhel] o 3k

%7k 7P AA dERd A3 fALE A9E BT P-12 ol v g

Tro] thEk NS w7t 3.74+£1.6308 7 A HrlE =, A% £

o Bh 2 Bk "HEg ko] Aol ol F daks mAA FEhr] wiikel
3l

9] ofol 2 H#9 Wol AR e Rae Ao AR

0= ZAZZNAME 4.53+1.35% 7} =& A7 H7HEQ

Ao 7 A A A AT Eo|AE P-30] 5.16+1.128 74 =4 H7}
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Table 9. Sensory evaluation of pine needle ice cream's preference.

Mean+SD (n=20)

Samplesl)
P-0 P-1 P-2 P-3

F

Appearance 4.16+0.96* 4.26+1.10* 4.53+1.07* 5.32+0.89" 5.131"
Taste 4.21£1.27*" 3.74+£1.63* 4.00£1.11* 4.89+1.79> 3.715
Flavor 4.79+£1.13" 3.63+£1.74* 4.21£1.03® 4.89+1.79> 2.358%

Texture 4.53+1.35" 4.114£0.99% 3.53+1.22* 3.584+1.39% 2.740°

Overall ab a ab b *
acceptability 4.21+1.48 3.68+1.77* 4.32+1.53* 5.16%£1.12° 3.184

D P—0: Control, P—1: Pine needle 1%, P—2: Pine needle 2%, P—3: Pine needle 3%
Rating scale:1(bad) to 7(excellent), *p<0.05
a7¢ Means with different superscript in the same row are significantly different(p<0.05)

by the Duncan's multiple range test
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ABSTRACT

Quality Characteristics of Ice Cream added Pine—Needle

Park, SeonYeong
Department of Food & Nutrition
Graduate School

Sungshin Women's University

The purpose of this study is to produce pine needle ice cream of high
quality as change the ice cream market(high quality pine needle ice cream
to follow current healthy trend). So, we compared the quality
characteristics(physical characteristics, antioxidant activity and sensory
characteristics) with pine needle ice cream. The ice cream was prepared
with different amounts of pine needle (in ratios of 0,1,2,3% to the ice
cream mix quantity). The physical characteristics, brix, viscosity, overrun,
melt—down rate, pH of the ice cream were measured for analysis. The
antioxidant activity was estimated by DPPH free radical scavenging activity
and by the total phenol content in pine needle ice cream. The sensory
characteristics were estimated by intensity and preference of pine needle ice
cream. Glossiness, Color, Sweetness, Bitterness, Astringetn, Pine needle
aroma, Fresh aroma, Softness, After taste were measured in intensity of
sensory characteristics. Appearance, taste, flavor, overall acceptability were
measured in preference of sensory characteristics. The brix and melt—down
rate significantly increased as per increasement of pine needle powder

content(p<0.01). Also, the viscosity, DPPH, total phenol contents of



ice cream increased with increasing pine needle. whereas pH was
decreased with increasing pine needle. Overrun of all samples are
60.13~80.45% at the highest point for 60min. The sensory
characteristics score for most of 3% pine needle ice cream ranked
significantly higher(p<0.05) than those of the other groups in intensity
and preference of sensory characteristics. From these results, we
suggest that 3% pine needle is a good content to increase consumer

acceptability and functionality of ice cream.
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