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Effect of Pine Needle(Pinus densiflora Seib. et Zucc) Powder on the
Sensory and Mechanical Characteristics of Steam cake

Sung-Ho Kwhak’, Sung-Won Moon and Myung-Sook Jangf
"Department of Hotel Food Science, Shinsung college
Department of Food Science and Nutrition, Dankook University

Abstract

Steam cakes were prepared with the addition of pine needle powder(Pinus densiflora Seib. et Zucc) at 0%,
1%, 2%, 3%, 4%, and their sensory quality and mechanical characteristics were compared. Sensory evaluation
was performed and compared between the subjects in twenties and forties of age. As a result of the sensory
evaluation in forties, steam cake with 3% pine needle powder showed the highest score in overall acceptability;
however, in the group of twenties, control cake with no pine needle powder showed the highest score. In the
measurement of color changes, L value(lightness) was decreased, but a value(redness) and b value(yellowness)
were increased as the addition of pine needle powder increased. In textural characteristics, the hardness,
springiness, gumminess and brittleness of steam cake were decreased by the increase of pine needle powder.

The hardness and brittleness were increased as the storage time increased.
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Table 1. Formulas for Steam cake prepared with
different amounts of Pine needle powder

Samples Pine needle powder(%) unit(g)

Ingredients 0 1 2 3 4

Hard flour 100 99 98 97 96
Medium flour 100 100 100 100 100
Pine needle powder 0 1 2 3 4
Egg white 154 154 154 154 154
Sugar 150 150 150 150 150
Emulsifier 10 10 10 10 10
Salt 4 4 4 4 4
Water 180 180 180 180 180
Refined rice wine 30 30 30 30 30
Starch syrup 30 30 30 30 30

dzzAHea A A18E A45(2002)

3. Algud

(1) #5734

#EAANE —ér H 20t S, 4009 FH
10848 47 AFst Az ¢4d8 A o
%kl i7l(3><3><2 cmE ZE FLE ZAEA,
AA 20 cm)o] go} BEAAIL SN A EA)) ANF
s oW EE AIRES UFH g3 3489
fx}i fAZ FrhEe &< AU F2E

Aol 9Fe WA FES WA J2EHA
‘éM, 5%, REge, A A% A¥Ed Jis
2% ZEEYAE, @A, FEE3 )°ﬂ i3} Scoring
test = 7%‘3“‘°i Brraldoh 7lEE B2 4As
Tt BE&TE ZREHE 7t 5o FETE =
& AFE FEE Ak

N\N mj

(2) 7143 AA

1) AE=Z7

EANFE F7HS BALY AE 2 FEA
Z}A (model 1.X-777, Color Techno system Corporation
Co., Japan)E AME3td (B E), a(BH %), b(FH &)
e 32 233 1 PYFEO2 Yehj ATk

2) Texture &7

Az £ BALY 48582 Rheometer(CR-
100D, Sun Scientific Co., Ltd., Japan)& ©]&3l Fx
(hardness), &% Xd(cohesiveness), &2 /d(springiness),
78’3 (gumminess), 2} (brittleness) & 38 WE &7
gt Fagte 2 veRf Atk Rheometer?] 827
2. Sample height 20.00mm, Sample width 50.00mm,
Sample depth 50.00mm, Plunger Diameter 19.63crd,
Load cell 10.00kg, Table speed 60.00mm/minC 2 3|
Aok

(3) $AA
SRS AhE 29 AALY B5AASG 7]
ARAAL EPEAE BaRd, oEUsidd

(Duncan’s multiple range test)oll & 24 2AL

g e, nE EAXNEE EA package SASE 9]
.
m, 23 Y nE
BsAEAM

i

Table 2= £U7HF A7MES 298 €4 BAY
o] 20t #EHAF Aol
A(colon) 2 TE HFo 0% 3%, 4% & A7t
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Table 2. Sensory characteristics of twenties on steam cake added with different levels of Pine needle powder content

during storage at room temperature

Storage Sensory Additional ratio(%)
time AN F-value
(hrs) characteristics 0% 1% 2% 3% 4%
Color 50+1.8° 43+2.1%" 33+1.0° 5.0+0.9° 54+1.1° 275
Smell 50+1.8 43+2.1% 33+1.0° 5.0+09° 54+1.1° 275
Moistness 6.5+08" 51+1.1° 3.6+13° 3.6+09° 3.1£1.0° 14497
0 Softness 59+1.0° 51+1.0" 33+12% 4.1+1.1% 2.84+09° 12417
Chewiness 5.6+1.2° 54+14° 40+1.2° 3.4409° 3.0+1.1° 815"
Overall acceptability 59+1.1° 51+1.0° 43+13% 46+1.1° 34+1.3° 523"
Color 54%16" 44+12° 29+08° 4.0+1.2% 43+1.2% 3617
Smell 53+1.5° 46+1.3" 49+1.1° 35+12° 38+12° 2.807
Moistness 63405 5.6+0.7° 34+12% 3.6+1.1° 2.5+0.8° 26.08"
36 Sofmess 59410° 56407 39406  33+13°  26+12° 1663
Chewiness 54409 4.6+1.1° 44+1.7° 40+14° 39+1.3° L.71v
Overall acceptability 59+1.1° 49+1.1° 4.1+0.6™ 35+1.6° 3.6+14% 5.187

YMeans with different letters with a row are significantly different from each other at @=0.05 as determined by Duncan’s

muiltiple range test

N5 Not significant, “p<0.05, “p<0.01, ~"p<0.001
T& AS3RLP<0.05), A20A 3627 Tl
0% HA7F+7F A& ALl vist w2 ASFE Uk

tHp<0.05).

WA smel)= 0%} 3%, 4% A7hE A%
A IAL(P<0.05), A2A 36A17 Fol &UYVHE
A7bgo] BE 3%, 4% A7TY A7 2398 &
2 FA+E DUHP<0.05). FZFF(moistness)F F=

42 0]
= 3L

e (softness) e £U7HE BrlBo] BEFEE g
AFE WhIA(P<0.00D), AL 36A17E Fo

A=
1% ANMTFE Adstie AVFFEE AL Bus
234 9e PFE dEpI, £ A7bgol
He4e 222 REAGL WA H<000D),
o9} &% 247 AFNA 22 I &AJ}
F 3% 2%+ AVFFA ©E FYF Aolg Hol
A FRA, 1% BIA A EESTL FIhH
B 499 ¢UAT B4Rl B4R T
Brtd Ao visadrh 43 (chewiness)2 0%
7t M w2 AaE 9k (p<0.001), £47F F
Aol We4ES ue BEE Uit 3647 Fol
= fFYFHA ol AA T, £AVHE HEo
FNMEFE 4 FTY @‘r‘ﬂ' zg4 dotAq #
2 AFRE HAT  AdHJ]  7lZE(overall
acceptability)= 0% A7}t 713 2 ASFE 9gh
i, £97hRE ANE % 942 JFE Iy
(P<0.01). A2NA 36X Tz W FAFE Hr}
A8 EXE 27 ”’0}7374“’}, 0% A7F+7} 73
EA FIMEAL, £YVEE A FE G2 A
TE Wkrh(p<0.01).

Table 32 &£S7H% I7HES
9 40t A AFoln

A(color) THE A Fo =

293 £ ZAY

HA7Vgol B

Q1% 2

25% 9 Aol YYAW, ®S A5 B
3, AN 367 Folt BE FATF AT}
234 FOAT, AAE $WIE BTl BE

g f9F0s £2 FAFE @rhp<0.01). dA
(smell),_ e AR SYVHE FAE] HETE #
oA ztol= YUAAT, L HAFE WU, A2
Al 36AE Felle 3% AZbUF bE =2 ATE
Yhokal, £V UMl B2 Aol A2 A Kt}
v 9 FA BHEAGE<000). FEFT A=
(moistness)= TE FF {FHAE AJ2U 0%
F7H7E 7 BE ATE Bgia, 42494 364
T e $9&E ey 3% AU MR =
2 HA4E Wity RE8E H E(softness)= THE
AE Foate fAd e 4% 70 HE =2 A
TFE %L, I SR 0% FVTHACh A2
3671 Tl = 3% AT B B F4E @el
FoEOA vEgey, A7MFE Abold #93 A
ol7F Sl B (chewiness) 3% H7}7F 713
EA Jestov, Al fo9t xolgE HolA
gt A2oA 36A17F FAE FoxE Ao
W, 3% A7 Aae &5 RobEAT, A ¥
7}E 9 th A¥bA el 7] & X (overall acceptability)=
E AFdE %= oy 9T ZArel
BerE A g7 4% A7 622 4R
S AFE Uska, A0AM 36417 Fole A

@=ze) BerE A A 18D A4ZTQ002)
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Table 3. Sensory characteristics of forties on steam cake added with different levels of Pine needle powder content

during storage at room temperature

Stf)rag ¢ Sensory Additional ratio(%)
time . F-value
(hrs.) characteristics 0% 1% 2% 3% 4%
Color 43+05" 50+1.1° 4710 52+1.7" 6312 2.49™
Smell 35+1.0° 43+12° 3.8+1.6 5017 53+2.0° 1.50™
0 Moistness 45+1.4" 50+1.4° 5714 52+1.3 55+1.6 0.61™°
Sofiness 55+18" 48+1.0° 48+1.8" 50+1.4° 58+15° 0.52™
Chewiness 45+2.1° 50+£2.3° 47+15 52+1.7° 50+14° 0.13™
Overall acceptability — 4.0+1.2° 3.8+1.8° 48+19° 50+1.2° 6.2+0.8° 2.14™
Color 38+12° 35+14° 43+1.0" 5.4+0.7" 54409 5.407
Smell 3.1+04° 3.0+1.3° 48+1.0° 54+12° 45+0.8 8907
16 Moistness 43+1.6 48420 35+14° 54+1.3" 45409 1.72%°
Softness 40+2.1° 43+1.8" 35+1.2° 48+1.7" 44407 0.68™>
Chewiness 38+19° 39+1.3 3.8+12° 49420 44+12° 0.80™
Overall acceptability  3.4+0.9° 35+1.2° 40+1.3" 5.0+09° 49+1.1° 376"

"Means with different letters with a row are significantly different from each other at @=0.05 as determined by Duncan’s

multiple range test
™ Not significant, p<0.05, “p<0.01, ~p<0.001
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Fig. 1. QDA profiles of twenties on steam cake added
with different of Pine needle powder content
during storage(0hr) at room temperature
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(p<0.01), F =¥ HZ(softness)= FYF zole
RAA T, £U7HR HAUMFl HesE: FEHHL

Jenk, 0% 77} b REUA degd
Aol 36212t ol 2009 Z=H7} A Fig.
2614 A(colon) & 0AIZkel wWlsl ZES] A&7t A7t
FHz 234 oA, AT Lol &ANE
A71gol BeFE f9do2 sty BAEY
Hhp<005). WAGmel)s THE AAFES AFo
2 Aol HolA YA, 4% A7FTE 0417
e §94 Aole QRAL, ¥ FEY A%
wgth FEHe FEGofmes)E AZe] GE
Aolg ol PRI, FAF Aolk GAAL,
Q7he Aol Aess REYA Ueych
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Fig. 2. QDA profiles of twenties on steam cake added with
different levels of Pine needle powder content during
storage(36hr) at rcom temperature
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Fig. 3. QDA profiles of forties on steam cake added with
different levels of Pine needle powder content
during storage(0hr) at room temperature

34 ghE HFo| 4009 F=FH7F A M(color),
AN (smell), F-E=2]-2 A Z(softness) EF H59 3t
ol ARA T, 20t Bt v eA R
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Asta, ZstA JEral, FE8f % E(softness)
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2. 71 A

(1) AESA

Table 4% EQ/HE A71EE 2F &9 BAY
o 0AZHA MEZY ABeITh 0% BT WE
L7} 87342 743 Bom, £U717 Aol B
of A4S WE Lgto] @astArhp<0.00D). HAE
@ £91% B/HP] B25S A7} Fhs
s, SAE7 JEtA, 0% B7ATE 278, 4% A7)
T 1482 Frhgel F7Hel we ale] 3
A L F AATHP<000D). FAEb)E EU/IT
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Fig. 4. QDA profiles of forteis on steam cake added with
different levels of Pine needle powder content during
storage(36hr) at room temperature

UEeli = 4E(Total color difference)= <& U715
WS B 0% BT 201908, B
=718 wal 24.75, 28.12, 30.69, 343022
7}t b Abge) wE MR §93
(p<0.001)o.2 el &Y7IFE ArtEo] FHE
o met £9 ALY gEOL)Y FAE@E Fa
3da, b FNHLI4BE Fotske B
£ vtk

Table 5+= €£47HF A7MES 2@
9 36175

=

ot wj

42 0]
2 3

4201
= 3T

BA
AEE7 Aol BEL)= £UV}f
F A7kl gold4E FAstA A (p<0.001), AF
el w2t 2E AT gEOL)7E oFF
o} tHp<0.001). AF 3641747 HA K@= 027
Aol H£T FFOoE £UNE AvbFo) B

gastd 0% A7HFe 546, 4% A7 E
2 Arbgol wet AZgAIe] AvE &40t
BeaE Mo A% AeB UERE

>

Z g4

anTg

tlo 1o %O

S

u

Table 4. Hunter’s color value of steam cake added
with different levels of Pine needle powder content
during storage(Ohr) at room temperature

Hunter’s Additional ratio(%)

Color value 0 1 2 3 4
L 87.34* 83.03° 8080° 7740 7573
a 278 129 084 079" -148
b 1632°  19.02° 21.59° 22.02° 2537
4E 20.19° 2475 28.12° 3069 34.30"

Means with the same letter are not significantly different
(p<0.05).

a~e means Duncan’s multiple range test for additional
rate of Pine needle powder.

L : Lightness, a : Redness, b : Yellowness

4E =/ L' +a + 1

Sta 28] B33 2] A 183 A|435.(2002)
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Table 5. Hunter’s color value of steam cake added with (softness)9t Wit o] ZAFAR £AVFF9 A, HAe
different levels of Pine needle powder content during E3] 29729 dAE0] BEHIA XY
storage(36hr) at room temperature _ . N
IES Z0l71E. 0] A ko S22 A Z
e PV — FEE WA ELATY DT Bers 40
Color value 0 1 2 3 4 22 AZL HA{IA =AM FEIA GHI 3
L 86.16" 80.85° 74.67° 7697 73.82° 7}t Ao 2 AzZtHth 24 A (cohesiveness) S 0%
a b a < o _ -
D e W T e A e AY uRE A S
- : : : : 1o £a7t=2 Hrt Z lol= Ao

4E 21.34° 25457 28.78° 30.38° 3437 Bt 7 A7 Oj s x}_ 1= 79
Means with the same letter are not significantly different Atk ©FH/J(springness)> ERTHF HrbEo] dE
(p<0.05). . B 2ol Wla) IR, 3% A7AEol 4% GA U
a~e meal?s Duncan’s multiple range test for additional rate om, &rstE Aslge] WE ol Holx 929

of Pine needle powder. 2106 s R —
L : Lighiness, a : Redness, b : Yellowness o olg g9 &4V AFME &YsHE AVt
4E = JU + 2 + ¥ Fol F7HE 5 g@¥iel wA HriEol @i

Agolgen, 4 599 292w ATdiE £
2, AZAR gEANE BE A779 FA%sr 9 drlge] 748 +2 @¥4o] old nid
A2 F7hokd 0N Hubs SAlo] ofzt ofs)  ARE Rtk 74 (qumminess)T o4 4 (britdeness)
A¢ 2 5 YAGE000). FAELE AR L AT ATl UERT BT IRoH, 4%

Ahgel BesE bgtol FrhRAE, AN AT AF 2 AdeumminesyT 5
g} 0N Behe BE AT FAEGIE 2 (ritlenes) @ 2R ole A BYY 447 A7
34 ZLAATHEO0D. FAMLEE 0 A £HAVIF] BESF AM0l QokA: Z¥H
FAHADS 2 AolF Hold YRTE000D,  HRHAT

ST BAZol Z7HE wek FARHLET f Table 78 $97% A4S Y €9 BAY

2]

dgHem F7ISIATHP<0.00D). &A7HF A7 g 36A1A ZNAH &3 EBHojth 7g‘E(hardness)
o2t A A o} Hl=d Bz BELS 4= © EYHF Mgl FHESE 9A uE

(@ ZA593, FAELS 24HIEE St 0% A7b7F 7b¢ desita FriE Ao ZP&A]
gL Byt olg e ARe o% &9 ol W} 0AIMA Eoe BEE F7bTY FE7h
SQVHEE M £4719 dTEFeAN £t 1.85u ol A 2348 2 FobHTh §3 4 (cohesiveness)
9 F7bgel M 5 4RO A4 E@)7) 2 3% H7PTIF JbE G, 2%t 4% AL
e, FHE0)7F Svtste AR UEy A Jvebsth AZAIZEA mE 0 Bite §

do,

rr

[

e 7ol ATk F d(cohesiveness)o] 2E AlEAA =FY Hopgo
(2) Texture 53 U, E£Y7HR A7EA o8 Xole A9 it
Table 62 £471F F71EE 2 €9 AAY 2 AJ(springness) > A FAI Tl wet 0A7bA Hoh

£ BEE A8 ¥A JERI, £97HF #Avbgol
Z7t85E €2 A (springness) 9] ZHAEo] HA HE
. 0% H7F7E 7FE EA el R, £4UE A
7hge g Xoly  Holx  gsith A4

90X 71AE &F ZIoltd. Z E(hardness)
&A7E Frtgol E7HES4E 9A el 0%
747t ZhE destt grkE A o] Ades
54 E49 ZA=Err Z#dg FEme 3

o o e

Table 6. Mechanical characteristics of steam cake added with different levels of Pine needle powder
content during storage(Ohr) at room temperature

Mechanical Additional ratio(%)

Charateristics 0 1 2 3 4
Hardness(g/crf) 272.65" 184.51° 163.14° 194.58° 135.16°
Cohesiveness(%) 71.03* 76.62" 74.27" 72.90° 80.67°
Springness(%) 91.15* 90.99° 89.14° 88.13° 91.32°
Gumminess(g) 3630.89° 1176.83" 1004.16™ 1164.90° 895.40°
Brittleness(g) 3309.58" 1070.81° 895.11° 1026.60° 817.71°

Means with the same letter are not significantly different(p<0.05).
a~e means Duncan’s multiple range test for additional rate of Pine needle powder.

G2z a8 A 2188 45 (2002) - 404 -
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Table 7. Mechanical characteristics of steam cake added with different levels of Pine needle powder

content during storage(36hr) at room temperature

Mechanical Additional ratio(%)

Charateristics 0 2 3 4
Hardness(g/cn) 504.03" 426.90° 355.56" 456.12° 281.51°
Cohesiveness(%) 67.72° 70.68" 64.21° 70.52°
Springness(%) 82.98" 87.39° 83.04° 87.83°
Gumminess(g) 3222.66" 2496.11° 209224 2526.11° 1712.11°
Brittleness(g) 2674.12° 2120.59" 1828.35" 2097.77° 1503.68"

Means with the same letter are not significantly different(p<0.05).
a~e means Duncan’s multiple range test for additional rate of Pine needle powder.

(gumminess)> &7 HAVlEol BE&TE 9A U
Ebskal, AGAIZte] mE WEtes 0% F/MTE A
e EE F/HY 7 (gumminess)o] OA)THA
Hoh A Jebsth 3278 (brittleness) 2 £ Y7 E
A7 go| F/MEFE YA Jebsa, AFAIT o
2 Hses 0% FVMTE Addstis EE A/
A 3 A (brittleness)©] 0A1ZFA] H. Tk 1.84u[ o] A
2040 w4 UEbgeh e Are & Al
™E %4719 "gade AR AFYY =
(hardness)&73 A3 A7) Ax FAFo| & J/MF
o] 271E & ZA=Ut gA ek, HZA ]
geE & Arbgel EAlwel we Ax9 wa
7b B ZasHe ez Jepd vxd 2
2 Bych AT, olg ¥V 47 AFARE
3%, 2%, 1%wo.2 dasitti HriHes ATe=E
o2 ATRE Hich

N. 2 o

AZAAFEHQ AENL YN 7548 HEA
AN EQHE FVMES 0, 1, 2, 3, 4% 2 2859
<9 BAYE Az, BALY F4Es= 4
oW, 40uhe 2eldtd M, 7], &I A=,
Ry 4%, g =4, A Vz: 59
B ELT JAFHELE Bt LolRdt. #
5387t 23 N(colon 20 EQAVHE AU
0%7} 40dl &= 4%7F FoHez2 2 AFTE ¥R,
WA smel)= 200i= 0%, 40d= 3%7F S9Fe=
AE7b %A, £33 7 E(moistness)= 20t = 0%
7t 40l 3%7F f9HeE 2 A4E W,
RE=2e FE(softmess)E 20t & 0%7F FoFo=R
EA, 400 3%7F FAAE A, g2 A
Z digith = -7Z(chewiness)2 20t]+= 0%7} 40
e 3%7F 2% S93= AT, B2 IA¢-E
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HAT) AdrEQ 7] 5 E(overall acceptability)el] A 20
de €47 FrtEgo) FHETE fY3es s
o] &AM E ANE 0%7F 1 52 HAeE 9k
3, 40t = £YVME HUMEo BE4E foFom
2 ATE ol &WIME AVVE 3%7F A HUt
HAoh Z=Ert A3 20019 400 25T OwE AE
ol £U7TE FA7bEol EUHE F M(colon)2 f9]
Hog et HrFstH I(p<0.01), FA(smell)=
e d ez Zattta Vel thp<0.01). F=8 3
E(softmess)= & Aol UAA T, 2002 400
B5F UE AF &UVME HUMFol HeFE B
=HA veistth JAAEE Hb 2% WEOD)E
EAVHE FAUMEe] BotdeE FAFAL, A
Zro| w2 Aol RolA At Y E@e &9
7V AHAObgol gE&#E ZAdsddY NEbL+=
EANE ATt B&5E ol Fuiskd, g4 0]
A4 Uede ¢ 4 Aok 924 33 23
AR(udnesys Q1% B4Rl BRSS9
Al VERSESL, A ZAIZE] wEl RE H3UMTY A
7t F7FHA T 83 4 (cohesiveness) & £A7FE A
g W ARARE) GE Ao)E A molA A}
o} &3 (springness)2 £H47HF A7 dixT
of wlal] Wk, AFAIZte we mE T 3
Al Vet £U71F #Artgke] 284S gy
9] ZaZzol AA HATE Z/d(gumminess)Th 4
‘g (brittleness)= £17FF A7HF7F &7 Bo o
ow, AFAIT wre} dE2TE AYsals BE
2279 A (gumminess) ¥ T+ A (brittleness)o] =
A et 2835 S86 £ 0 $AUHE A0
of Wt 7%, AE g "HAXH IgS FAT
ArH oz 20 0% H7/FTE 40+ 3% AT
£ 4 F7rstgth £97rF At BEFE
HAH g0l A JElgd, BEE REYPA
LERSET
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