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Physical and Sensory Properties of Rice Gruels and Cakes
Containing Different Levels of Ginkgo Nut Powder

Jung Mi Kim, Dong Soon Suh, Young Suk Kim, and Kwang-Ok Kim*

Department of Food and Nutritional Sciences, Ewha Womans University

Effects of ginkgo nut powder content on physical and sensory properties, and consumer acceptability of ginkgo
nut gruel and cake were examined. In ginkgo nut gruel, greenness and consistency decreased, and sensory color
intensity and ginkgo nut flavor increased with increasing ginkgo nut powder content. Consumer acceptability test
indicated ginkgo nut powder : rice flour ratio at 4 : 6 had the highest overall and flavor acceptabilities. In ginkgo
nut rice cakes, as ginkgo nut powder content increased, greenness, adhesiveness, sensory hardness, and
cohesiveness of mass decreased, while sensory color intensity, ginkgo nut flavor, and chalkiness increased. Ginkgo
nut cake with ginkgo nut powder : rice flour ratio at 16 : 84 had highest overall acceptability.
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M B

e R 1 U3t e ol walrlx) gl
Mo ole] Ao B okER 2o ) ojo] wat
eae) kAl o] B AR(SyE o WHE i
A SYHUT. TRt L4 HES 22 olgsuA} e
ATt 2IHEFE6), ZUl8(T7), 2ol THE AAE 2 2
AzPEel B3 ATE), 2B AT A eae
SAA pge] BY A7©), LA BRE 2D A7F0) 5
oleh, S a1 BE okel &8 43 Ao
ARRE sl WA, olo) e 2ae] o
23 A7} P ET AYolnk,
eYRLL Az A% 00 olof, Az
A SYRUS HFo| Ag3] glste] SR, olo] L3
%3t 28 ArlMelst eqEole Hah Az A WrkE L
Pue] 2o BE E3 =o Bely @ H5H 54g 24}
3 A} VRS Bohek] MiPA G LARY S5e
B33

*Corresponding author: Kwang-Ok Kim, Department of Food and
Nutritional Sciences, Ewha Womans University, Daehyun-dong,
Seodaemun-gu, Seoul 120-750, Korea

Tel: 82-2-3277-3095

Fax: 82-2-3277-3095

E-mail: kokim@ewha.ac.kr

410

HENE R Uy

Y

2 9% AT AL 20018 119 271 P Lojol
H e RO, AN F30E AAR A Y
Stk e 20018 A7)E olWelA FEE 2HEES AME
BT, £HE 9% ALBEHIN OF, BB gL,

28=9| M= % HIt

230] Azx: B 33 FAEl A FAQ ol sigst
© =l IAZFERr A4 F, Aol AA 3087 B8 wio
roll mill738714], A-&)ellA 23 B8k, 20 mesh Aol S
AlA AREEIEE) 2ETe AR 10eA AR 24 o}
2k Azt &, WHE AAS 2398 2A e oL,
1 & diA718t 10A172H5<E 70°ClM GE AR F
2eleian). 2PEE 2T 9 AN HrkeEs dguEist
I ZAne] WS ot v Azt edES Az
317] 918l oudEe 3 ZAHE AF wiEE(Table 1)o)
w2} SPRLGESH 53%)3 AINEGEREF 31.0%)E 4
7R uiel Wl8(2:8, 3:7, 4:6, 5:5, dry basis)® EFstA)
e 7 A8 FE TS 1BEl E3Ee] s
o] 20%7t F=E 2HIHT YR Ar2S gt
AEet E€ Wr(18 emX9cem, FAYTE, el @i, o
FHel 318 AT 2ihE 1087 8A71 3 S0 E(AK
2080, Rommelsbacher Elektrohausgerate GmbH, Dinkelsbuhl,
Germany)ol) £2%3L 4% 3t 82 g, 318 Ars v

L

=]
Kl

=

=2



28BS R S E g 2y v 54

Table 1. Formula for ginkgo nut gruels
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Ginkgo nut powder”

Rice flour”

B . )

Sample” (GN : RF) (g, dry basis) (g, dry basis) Water” (mL) Salt (g)
2:8 14.0 56.0 779.1 25
3:7 21.0 49.0 781.9 2.5
4:6 28.0 420 784.7 2.5
5:5 35.0 35.0 786.8 2.5

UGN = ginkgo nut powder; RF =rice flour.

“Moisture content of ginkgo nut powder = 5.3%.
Moisture content of rice flour = 31.0%.

YWater added in gruel preparation to have 92.0% moisture.

oj(l) 28 B¢t ol MY sEdke Bt o] uiEe
Y BXl ¥EE HH3] HolxdeH, z HAF L7E H
7ysider. vi7kA] 2359 FHle BEl3 54 2 354 8
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i 2213 54 AR A, 34 2 HI8E SN
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celloll 288 715 Ho} L(lightness), a(redness), b(yellowness)
#e stk Ax 2 Aldle 285 BaddA A
40°CE A3 A3ttt

23l=9] AH7| HX(apparent viscosity)r= Brookfield Vis-
cometer(DV-II', Brookfield Engineering Laboratories, INC.,,
Middleboro, MA, USAYE AME-8le], Al8 258 55CE #A
AFIHA EAEATE A Ee d3E FAPIE o}85t] 8mL
£ FHa9e spindle2 SC 218 AHE-3I%TE Spindle®] 33
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Atk F=ghe oleel o3 F3lUTh

Shear stress (dynes/cm®)
Shear rate (sec™")

L=

n(eps) =

e8] HAAL line spread test WHOE 23N} F,
35 g9] ARGSOE 2HIES YEE0mmX30mm)l ¥
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A EMow Mo 7% (intensity of colonyE, WA &

o2 A (viscosity)® HrFslHion, & BEHo R &
Bhbitter taste), Tl(salty taste), =3 FFv](cooked ginkgo nut
flavor), & 39 (roasted flavor) ¥ <& # &Foj(cooked rice
flavon& H7Hetct Pv) B4 ik EEA 8 &5t 3
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of A 48] wiE H7iECh
LY Ze] 2R} BT HAE: SYR D] HrlrEd we
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Table 2. Formula for ginkgo nut rice cakes
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Ginkgo nut powder” Rice flour” 4

n ) )

Sample” (GN : RF) (g, dry basis) (g, dry basis) Water” (mL) Salt (g)
1486 350 215.0 122.9 3.0
16 : 84 40.0 210.0 125.1 3.0
18:82 450 205.0 127.3 3.0
20: 80 50.0 200.0 129.5 3.0

"GN = ginkgo nut powder; RF =rice flour.

“Moisture content of ginkgo nut powder = 5.3%.

Moisture content of rice flour = 33.0%.

“'Water added in rice cake preparation to have 48.0% moisture.

AA AREBHATE dulAES ol L EWEEEF 5.3%)
HI7VRH(FETTE 33.0%)9 W Hl&L 47k $F(14: 86,
16:84, 18:82, 20:80, dry basis)>8 AR}, o|Ee 428
Fol 48%7F HEE & HrIEHAch(Table 2). old H7lshe
o= vE AFE E3iAATFIUTH

SYPEE AR E EUS ARG ES Wy 7 He T,
A2 meshyE 29 HA o] FIF BAEEE s o
2] e FHAE 1eme] EH ZH AL 2EA pan(19 cm
X12emX5emell 2E HHE 7247 EFES &> F, 12 ocm
X30em® 72 AR E W 2 FE o 9ok 2
o] #Y AHAFY ZHEiRlElA 2" A7)(46 cmx 33 cm)e] Hl
ol & 3LE R 3 ZYo|E(THL 1597, Rommelsbacher
Elektrohausgerate GmbH, Dinkelsbuhl, Germany)®] #3. 3¢
(1232 7Hgsled Eo] #7] AERPE pang M7 Ay
8 Wil 50% Bt 7tEET THde] B F oyw s W
Hol g3l A A294 30% FoF 43 F WAL Br)y ¥
< ZAEIE Jd U2 FE3kE polypropylene wrapS 29141 |
AZE T AR ohE, Bl 7R RES AlL)gh RES 9}
off ARE-3t Tt

2359 Bl 54 ZAL: 23"o) tigl Axe gkl g}
T E AeAR SAAY. 23" 4x27H8 712 350m,
AZ 24cm, ¥o] 60cme] H7)E #ol £HE polypropylene
wrap®E & £, L(lightness), a(redness), b(yellowness) %% &
Akt

=¥qHef "z 58 Hrketr] 98l Texture Analyzer
(TA-XT2i, Stable Microsystems Ltd, Godalming, EnglandyE A}
83k texture profile analysis(TPA)E A A&k ch 8w (3.0
emX 3.5 emX 1.2 cm)y& Texture Analyzer plate %ol HH A
FLAEE W 4Rl d2AE 2oy, 34 =24
< Table 33} ZgIth ARE YFBIAS W A& F e F
Mo ZHE 7 S (hardness), 24 (adhesiveness), €A (springi-
ness), &34/ (cohesiveness), 733 (gumminess), ¥ T~ (chewiness)
s T

S3qm el o]t B4 ZAAlolA BE AR tia] e
4318 SA Ak 3 AlE A2RY 23 7R 9] A4S 43¢
g vHE3ks)

2399 #5d B ArL #5574 B4 Ak ARRE A
B st BA o2 Axdgy, e Az EAL
Brrehr] 98 B A7) 27]8.5 emx 5.0 cm)ol] 23 (3.0 cm
X35emX12cmys WY ol 4L "ol AYalA AA)s}
Atk 9F# 49 HuM ol B4 Al £710) 99} BUS
Azlel 23Y g AAEAT. 71EF AlgAA b 2 g
+d Habs 235 Hriae skt

Table 3. Operating conditions of Texture Analyzer” for ginkgo
nut rice cakes

Probe type Cylinder No P/20a
Distance 40%

Load cell force 25kg
Pre-test speed 2.0 mmy/sec
Test speed 0.5 mm/sec
Post-test speed 2.0 mm/sec

YTA-XT2i, Stable Microsystems Ltd, Godalming, England.

B H7t B4 Mol T (intensity of color)oI3, &n)
W7t 5L & ik cooked rice odor), Z:Tk(bitter taste), B
Si(salty taste), =3 37 (cooked ginkgo nut flavor)o].om, &
v 46 i3k ¥ERAEE L3%e] A5HIA 9 5931

o} "l 7} BEAL A% (hardness), Wold] -4 (cohesive-

ness of mass), ©]ol B3] A E(ooth packing) ¥ 77
(chalkiness)°12At}. 71El #5574l Aale &8i&e] #5532 &
A Hrpr e 5o

289 AR} 7|13 FHAE: SE BT Hrlgko) whE 23
He| 7155 E RARBP] f8kd e FHTol AFshe 30-
SO (B 444l 2AE Folske Aoz dd FF 403
= WALRE A¥zF AARE AAIEIE Y. AR Ake] ARRE
NEe WA 54 A A8 5Ud whHow Azl

o 7 AlgE R0l dE 438 EgaE £71(3AF 62cm,
0] 40em, A, Aol VHY Hol F4E ol Ay

A AFstRem, §7)ds Rl Mg A A &
AHE E7VskT. Wb R kel 715, 9w 2 Az

[<2ha]

o thst 71E o)t H7P-e 9% (tanking tesh) Q.2 7}

Y Folsie 2qEL 12, 7bF FolaA 9t LA 4z
ek shelck
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S 9 2yYe] E2iF B4 Ak F 49 v A
o

g 3Tt o5 Al tisiMe BAHEAS AAslg L, Al
E709] #o)4 Zolg& 71Z317] 93l Duncan’s multiple range
testS AAISATHo=005). 3% & 2] A5 E4
Arrel 28] AnlR 7|3 A e A dAgs o
A EE A uet E46iE HrHIES Wle) B2o® 3
Fate] oAt BAEITh TE AlE7le] §-239) xjo|E
7AZ3t7] 98A Duncan’s multiple range test® Al A&} Th
(0=0.05). HAHl 27 2He] Anlz} 7|3% HA g
A Basker(13)0]] 218t =939 o4 HAAREE A3
AR THo =0.05). 23Ho £ual NEE AXNE AT
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Table 4. Physical properties” of ginkgo nut gruels

Table 6. Consumer acceptability scores” for ginkgo nut gruels

Sample? a b ‘:‘g gi?g} Line spread

(GN : RF) (cps) (mm)
2:8 62.25° -1.99° 8.45¢ 2352% 497
3:7 61.40° -1.83° 10.73° 1673 5.01°
4:6 59.99° -1.73° 11.85" 1389¢ 5.06°

5:5 60.25° -1.38° 13.48° 1190* 5.39*

Y"Means of four replicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan’s multiple
range test).

3GN: ginkgo nut powder, RF: rice flour.

FE EAEAME SAS ZEIYSAS Institute, Cary, NC,
USAYE ARE-31Th

o % 08

2z g2l W =X BMY AH|X} J|BE

Ly=e] Adx R BAY: 2359 Ax Z HI(Table HE
AHEYH 2RG HrlpFo| FUIETE LS ot WolA
Bxyl Ak A4S BRIt agke LEY HUMrEol
Z7VE5E &9 Frol ot yolR mAmrt oFt adhe 2l
oz vehgtery & Aole gtk bake 23EY e
o] FolAFE ko] gro] EolA FMEI} FojHog Fvtst
= AL ¢ F . SYRY HylpEo] SUMESE 54
T 7AEI Sest 27k B L35 A s
7} @3 e E wod 79t o

AT 24 ZA3(Table 4), SPEY HrleEo] BoRETE
2= W7le HArlrdo] WolA4E Hrghe I Woldd o
Z 9t ol 2 BT ARA U= FHE AXNZ, oH
A7 B exoA Azxslo] HEQYAte] YRy} olv] E31E
Aefol7] Wil Az & B3 3 7HEA Axrt A Fo)
HA g=d 7198tk Bok(10,14,15). ©lof) wisf BrpE 5
Fo] Z715to) wel Alge] AErt Eobdl AL AARY %
g 93t AR Zvrl e 23 Fx Fvio] vlg] &
o 711y Bok(16). HEA S 383 AN Table HE 4
Ry #471e Hyigol ZUMEGE HIANE felder
At AR Frlol wE HAANY PAE YETH

LY=ol WeH BA: oyBY AHE tEA & 285
o] #5H B4 Arl A (Table 5) RE EANAM F9F =
o] Ryt 2= @ EAL H4WEH YT U
o} Z7}E4E Mo AxE A e} AxACA FH5
Lake] Zhasl 7Z+e ARE Byt ke Ay 288w Hvt

Table 5. Sensory characteristics*? of ginkgo nut gruels

Sample? Overall

(GN:RF) acceptability Appearance Flavor Texture
3:7 443 5.53 5.28° 5.60°
4:6 540 5.78 5.63¢ 593
5:5 5.38 6.13* 5.30¢ 6.00°

YMean scores of 40 panelists. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan’s multiple
range test).

BGN: ginkgo nut powder, RF: rice flour.

Fo| ZVMEFE dolde Ao yeht 94 EeH 54
Xeh e AYE B e SEY Hriel FHES
E ZiAe A%E BAed, ol 28 AAS] &gkl 712l
gtk Ayzhech gutel 49w R sEe] IUHESE o
7F v vebsked, ol A4 F7l wiel ste] ARV e
she 2317 #bo] g Zolth. 28 T2 PP
B oY Hrlge] BoldaE Bolix o AYrie &
7hE 7] BotdsE Fobith

SR MR VR AR 715 HAL 2 IH(Table 6)
HAHQ) 71555 SlolM L} 7N wiT vlEe] 3:7
ol Af 7Hg W 71EEE YEL, 4:6% wiEH&o] 7}
Z =74 vkt 5059 wid BlEThe frelEQ Aelg U
ERiA) sttt el dojM BE AlEZ] oA AelE
Rolz| gkgrort, &a)e] wig} vlgo] goldTE 7|E%t ¥
olAE AEE viERATE ojZle aM|AtEe] 2y HFAM F2
LyAg ZiEy) WEeE AzE. e FE 4:69 Hf
FHlgol Mg e 71ZEE BPou tE MRES FolF
Ql Aol & viehlA] itk H2Ad gloiMe 3:7, 4:6 R
5:59) wi@ Wi o2 VFRIt A HolAle APl U
ok 2] A AL A QA A B o, ¥
54 7 8% 54olsta 7w Ao Ame 23¥Yr 5
Ao SRRY Frtgol oSS FoHes wA ek
2, 2R 7135 AL AdeAle ARHAQ] 71E5xe) #n)
715Eel UoiA 4:69] viFH] &S A 2SN 715 EI}
B Ao Uk wetd Brh e go] 2YFLE AN
M 71EErt B AS-E 2Pl 23R o7 &3
B &7k uid vES 469 SRR A5
At

294l BclX % BHed BMHI LHH|X MSE

L9e] g8 B4: 239 Mx 23 H3NTable )&
AHEd 288y sl FFE L3ko] FAdhe A%
£ BHo Hxrvl yolzle o £ itk agke 2qEY Hot

Sample”

(GN: RF) IC VI BT ST CG RF CR
2:8 3.38¢ 10.85° 3.75¢ 5.68° 4.10¢ 3.80° 10.33*
3:7 6.60° 8.88" 6.00° 6.73° 6.05° 5.93¢ 8.25"
4:6 9.40° 7.30¢ 7.63 7.107 835" 8.00 5.93¢
5:5 11.50* 5.73¢ 10.08* 7.58* 10.55° 9.13* 4.43°

DMeans of four replicates. Means within a column not sharing a superscript letter are significantly different (p<0.05, Duncan’s multiple range test).
2IC: intensity of color, VI: viscosity, BT: bitter taste, ST: salty taste, CG: cooked ginkgo nut flavor, RF: roasted flavor, CR: cooked rice flavor.

YGN: ginkgo nut powder, RF: rice flour.
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Table 7. Physical properties” of ginkgo nut-rice cakes

Table 9. The rank sum of preference” for ginkgo nut-rice cakes

Sample? i ) ) i Sample?
(GN : RE) 14: 86 16: 84 18:82 20:80 (GN : RF) Overall Flavor Texture
L 83.5" 83.5 82.7° 82.4° 14:86 101* 97 93*
a 0.1¢ 0.2¢ 0.3 0.5* 16: 84 95¢ 122° 97"
b 15.4¢ 16.4° 17.0° 17.8* 18:82 98 99 97*
Texture® 20: 80 106* 82° 113
HA (kg) 414.6° 418.9* 4122 4251 "Rank sum of 40 panelists. Rank sum within a column not sharing a
AD (kg) 24.1° 23.4° -19.2 -17.1% superscript letter are significantly different (p<0.05, Basker’s ranking
Sp 0.8 0.8 0.8* 0.8 test).
co 0.5° 0.5% 0.5% 0.5° YGN: ginkgo nut powder, RF: rice flour.
GU 209.2* 211.4% 208.2* 216.5°
CH 165.3¢ 166.7* 164.9* 173.8*

"Means of four replicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan's multiple
range test).

PGN: ginkgo nut powder, RF: rice flour.

YHA: hardness, AD: adhesiveness, SP: springiness, CO: cohesiveness,
GU: gumminess, CH: chewiness.

o] Z718E gho] fojAoz Folx] mAmrt B el
WAL, bk 2AEY Hrige] F7EE ol feHesw
Fobx FAmr 2A Uehdtl ol dollA AR vkep 7
o] &)Re] H Ao 7iQE RoZ Hrf

Lyme) dlaza] 23 AvTable 7)E A9 RH &35 3
7ol Zrhsl] ulel AR, €A, 244 2 RIAH 59 &
AELS A3 FFge Bolx Yoith B 23y H}
Fieo] FolAFE 7hAd=d, ol 23| A3 23
Hoko. w718 QAE BEAF £ o|9hAlA AvtEd o8 o}

SHEYE A7l woldSE FUtehs AEE Eot

23E e} FFE BA: 2T Hul 7S e A%
gt 2gHe| B3 54 HAF AiK(Table 8), ol 3l A
ZE AQs BE BEANA F9d 2ol Btk 2l
AAA Me] = YRY HrppEFo] AR A
Eft, AEAlA &4 Lake] ZAael fARRE FEe 2o

gnl B4 5 e g o= 7uig nke} o] AN H
7HEEo]l RS A Ve, 23dn|e] AfdE &
AL Hrlpgoe] F7MSSE A4 vebdt) £ue egn
o Hvbge] VMRS A velded], ofs delA AR
Hl9} 7ol 2.a)o] ¢ulo] 7|olE Zog Hr} 23Ry A7)
FiEo] WolALE & AR £Fo] golaSE, Aulo] o

1,2)

Table 8. Sensory characteristics ' of ginkgo nut-rice cakes

A vebgEdl, oA f9] Feo HrelM HAol 7}
of we} fute] hadhe A FAE A2, AN £F
Fon Ho| Any A& HErF S8l olef ukel gt
4ol & =8 & Je 7FeAe] FokRlesd 7193%cky
EoH(17).

2eH e HAx 2% Aol g A A3 ey
o] Axe 23R He| Aol TS E FHU polrt
vebgor, egrthe "ol Ar g AATE AL & F
AU 4 5(18)2 & Hyigo]| GE 4719 dxzld)
3 AT E AHET, "Hax 24 Ay S3vieke] Z1ERE
AE7} ol I, &8 A HrleA] 91 wrlean A zst
ANgMeE M B AEE BT} o9 7he An= A}
FET AR ArHo] £8 g "o wis] &71% H7l
o] Fol 33 7 Sl ARE o] 718 o 7193y
ETH19,20). o= & A7 AabollA 3BT Arlgego] 7ha
55, & WHE HriEo] S7HEE Axr) A4 JYepdt
A AR 3= Aol TR o] F21)9] APl Hel g
T Ao 3yt iR A gakg rixH, BAxst
£ AH#AE YERIQT d2A B4 F golg] 849
35 SR HubrEo] EUMEeE v Usht egiew
off 98] Ar1E] gl gidle A & 4 Ik 27
o] 73S 288 Hrbdol SUMErE 2 S velET,
19} 72 Fihs Ly R Lo HUirFo) ZrESE 28
2 7EEIE A7ERE AR Aleldll O ®el ®alsied 719038
oo B} ol I A} 5(22)9] |FolM 1orE Hrleko)
BETE MEe AX Jxrt SHET, HdAe) A
Arks AFAel BEo] g Aoz Al

2o AH|R} 73 2P el =AHE AHEEl
aH)A}F 7132 E ZARE A(Table 9) ANHER] 7|3xe &
YRyt ArRee] ujE vgo] 16: 8491 Afol 71 B4 W
BN, 18:82, 14:86, 20:802) ig H]& S0 yYrolyrh

o O, moh (N

Sample”

(GN': RF) IC CR BT ST CG HA CM TP CH
14: 86 3.25¢ 8.98* 4.50¢ 543 4.78¢ 7.78° 8.80% 8.00" 6.00°
16:84 5.25¢ 7.65° 6.35¢ 6.35" 6.53¢ 7.45% 8.45%® 7.60° 7.33°
18:82 7.48° 6.33° 8.03° 7.28° 8.18° 6.90 7.75% 8.25% 7.90®
20: 80 9.28* 5.001 9.98* 7.65* 10.05° 6.58° 7.05¢ 7.58* 8.78*

""Means of four replicates. Means within a column not sharing a superscript letter are significantly different (p<0.05, Duncan's multiple range test).
21C: intensity of color, CR: cooked rice odor, BT: bitter taste, ST: salty taste, CG: cooked ginkgo flavor, HA: hardness, CM: cohesiveness of mass,

TP: tooth packing, CH: chalkiness.
“GN: ginkgo nut powder, RF: rice flour.
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