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Quality Characteristics of Injeulmi by Different Ratios of Kugija(Lycii fructus) powder

Hyo-Gee Lee, Gyung-Hee Cha*, Jin-Hee Park
Department of Food and Nutrition, Hanyang University
“Institute of Korean Culture, Korea University

Abstract

The purpose of this study was to investigate the quality characteristics of Kugija-Injeulmi by varying the
ingredient ratio of Lycii fructus powder (4, 6 and 8%).

According to sensory evaluation of Kugija-Injeulmi, as the ratio of Lycii fructus powder was increased, the
bitterness, hardness and chewiness all increased. It was found that Kugija-Injeulmi made of glutinous rice was
moistened and softened with the addition of more Lycii fructus powder, but it was rougher than Kugija-Injeulmi
made of glutinous rice flour. As a result of textural analysis of Kugija-Injeulmi, the hardness, adhesiveness,
gumminess and chewiness increased as the amount of Lycii fructus powder increased, whereas the cohesiveness
decreased. Kugija-Injeulmi made of glutinous rice was moister than Kugija-Injeulmi made of glutinous rice flour.
The overall-acceptability was negatively correlated with coarseness. The overall-acceptability of Kugija- Injeulmi
made of glutinous rice was much higher than that made of glutinous rice flour. From the above results, the
most advisable mixture ratio of Kugija-Injeulmi is as follows : Kugija-Injeulmi add 282g (94%) glutinous rice
flour, Lycii fructus powder 18g (6%) and salt 3g. The moisture content was 42.22%.

Key words : Kugija-Injeulmi, Lycii fructus powder, glutinous rice, overall-acceptability, textural analysis
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Table 1. Formulas for Kugija-Injeulmi added with
various levels of Lycii fructus powder

Main Lycii fructus
. . Salt
Sample ingredient powder amount )
® %) @
R4 288 4(12) 3
Gluiinous rice  R6 282 6(18) 3
RS 276 8(24) 3
Glutinous rice F4 288 412) 3
flour F6 282 6(18) 3
F8 276 8(24) 3
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Fig. 1. Procedure of Kugija-Injeulmi making process
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2 ANstgen, PHe FFH BAEAR Y3
t}. B71gELS A(Color), gv|(Flavor), AutAQ 7]
% % (Overall-acceptability) 2 ©F.
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T71ARI A ] dBAx EXL Texture Analyser
(Model TAXTi 2/25 Stable Micro System, England)&
o] g5t AAEET o] o
Texture analyser®] &7 Z7AL Table 29} 2t} ALg
H plunger= A Eo] 20mmg) YEZo|U, force
scale2 5kgolAtr. &=HLEL 31 A) (Hardness),
2.2 4] (Adhesiveness), &3 A (Springiness), <34
{(Cohesiveness), A &4 (Gumminess), % ¥4 (Chewiness)
At S4d AFEE AlEE 3x3x2mE AYS F 5
3l &35t BHFLE JERAAT

compression  testS

FEEE 54
A& 5g& A AAL(Precision balance TE313S-DS,
Sartorius, Germany)g ©}&35la] ZAHSIRIL, °olF &
3 =27 ZF &7l "ol 105TAAN &% 71
Azxyo QA AgE 53 wE FF s

I Bdge HeETh

4) 5 FA

F71A1-n o] M= AX}A(Chromameter DP-400,
Minolta, Japan)E A&3la] 8% (L-value, lightness),
Z M % (a-value, redness), &4 T(b-value, yellowness)
#e 53 wE Fgdel 1 BAFRe TR o
o AFESE EFE Wl Lgke 96.99, agk= 0.19, bak
L 1.920]9c}

Table 2. Operation condition of Texture analyser

compression ratio 50% of sample thickness
plunger type cylinder type 20mn
plunger speed Lmm/sec
Force scaling Skg
Auto scaling on
Detection points/second 200
contact area 314mnt
Interval between two bite 3sec
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A 5, 59 d7ATe gAY
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€ FUbe F8o] 7k desinal BFrpERA, o
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Bl FAANR 4%E A7FE RV} b REHT
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(p<005). B FAAAT 4%2 AAG Ré= A A A%y dEO2 7L £ =09 Aol
4 gob 0E Atz Hld ERANE FE & WE QAo dasd B A7, A 509 g
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AT Abgol 22 W FWARE wE QL sk
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Aok AR & 599 Az e Qdug 2) 1= Ax
dARo] B ATFNN FAJIRE wE daEnv} a AA7ERA FANMRE BrEe 2 st
FAgoz wE gAuET § AP Axne  ASRT FIARLNERY J15x HAL A= Table 4
R g ok

223 A5 (Moistness)= 8o 27)A7E 8% A (Color)2 FA7FFA F7NA7MF 6%E H7ME

274 Reol M EFaTha WaRQT, gke  FOl AR FUD WAL el AR
o AN 8%5 A P8R P TAAZL  O%F D R6E AN g Frhene w4
2 4%% A1 R4T AR e mE Fhen AP ARFE<005). AR FA7LE 8%
fld Aol YT FWHRA TR s%E BT FBE A B@ ALE Y dgtent 3
A7} P8 thE AVl W &% A=V &

9t githp<0.05). ALz wE FrIAAE
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A 299 fuxaQl™n]e Aol Aol W
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< 239 LA SR
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Hardness

2

AR HE(Coarseness)= ol F71x71% 4%E /
718 Re7H 7bg AR grEged Fave
2 WE R6, R8F @ Aol YAtk FAsE
A FAANT 4% AR Rk AR Fohm B
AR, FAILF] FIANE 6%E HIVS Fot
frele Aols fidG FAdeR wE AAMTH Fig. 2. QDA profile of Kugija-Injeulmi added with Lycii
AR7MEZ BE AFvEY Adds HrhE g Sructus powder
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Table 3. Sensory characteristics of Kugija-Injeulmi added with Lycii fructus powder

Sample Bitterness Hardness Chewiness Moistness Coarseness

R4 3.50+1.35°"7 2.38+1.06° 3.13+1.33° 4.38+1.86" 5.13+1.65°

Glutinous rice  R6 4.17+0.96™ 3.50+1.70° 3.92+1.89% 5.08+1.44™ 4.54+1.67°
RS 4.46+0.98" 421+2.17° 4.50+1.96° 5.71+0.95" 4.67+1.17°

Glutinous rice T4 3.5411.14; 3.50i1.28: 4.67r1.43: 5.1310.95‘“; 2.88+1.19°
F6 3.75+1.45 3.96+1.20 4.71+1.40 5.04+0.91" 2924132

flour F8 4.83+1.30° 5.17+1.05" 5.6721.13" 4.17+1.20° 421+1.10°

Y Values are Mean + S.D.
2 a,b,c Means in a column by different superscripts are significantly different at the p<0.05.
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Aol FIAME 8%E AVMSG R8F FAVLR] T
NAVE 4A%E A7MG Fote f9% Aolrt gl
ct.

| (Flavor)= F&7MR 7R 4%E A7)
St F47} 7+ Foa HrbE A, ZE7MR )
A7FE 8%E F7FE FBo]l 7t A HriE oy
E2E FAA F93F31 Aol ek AL E F
99 g@n=AQlan g AFeAN =AY Azt
g2 Fule] {oF8A zelrt gdthe At 4A
Eipd=a

AWl 7] % = (Overall-acceptability) = 327}
TN 6%E H71 Fool 7Hg Fohx Bt
At ol FATIF FUIAVLR 4%E HIMe F4
= FY9 o7k g aHY M w2 Vs
=& Uehd Fo2 M9 7azdME 71 EA 3
ZHE R, FEE HAMEA A3 FMET A% o
o] A, BAAY FF33 Ho AR F=st ¢
2 548 7HAZ ATk e AR 4%
A7FE Ra7} 7HE 13S0 3A grrdgen, o
E XE AVMEH /K93 A7t AATHp<0.05). F
Aoz vhE 1dmr FAVIRIZ THE QAn
9 715 =7 =4 HrbE A o]AE AR 2 Y
AHuIFLE Vel Y2 AL & & AU F
gytoz thE 1™ne FUIAVMRSY Hubgol &
S8 713x7 ggou 3AMEE GE QAR
+ 8% A/ QAR Rt 4% 6% H7 AHA|
9 7z%7 =tk wEM F6 &, FRAME
282g(94%), T71A7HF 18g(6%), &7 3g A7t
UE TIARJLARL MR V1R 58 uteEEe
vl ghe] ok

o=

Table 4. Acceptance test of Kuija-Injeulmi added with
Lycii fructus powder

Sample Color Flavor Overalll -'acce
ptability

Glutinos R4 5.57¢1.22":" 4.46+1.04™% 4.16+1.42°
rice R6 5.85+1.09"° 4.44+1.09  4.87+1.40°
R8 547+1.52 4.44+1.07  5.14+1.40°

Giutinons F4 547+145° 4542090  5.72+1.35"
rice flour F6 643+050° - 452+102  6.16+0.90°
F8 485+1.69° 4.06+142  5.19+1.52%

Y Values are Mean + S.D.

2 a,b,c,d Means in a column by different superscripts are
significantly different at the p<0.05.

® NS means no significant differences (p<0.05).
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A 3% (Hardness) & F&7120] F7 A7 8%
A7FE F8o) 74 B, AR FIIATE 8%
A7t R8S AT o2 ANEH $93Q
Fol7b A ATHP<0.05). FA7}Fo| T ATE 4%
2 A7t Fart 7% gsked, el 7R}
2 4%5 AVMS R4SE $938Q o)t gk
TR A7tFe] WoldFE Aol AAE
Agolgen, FAER BE QAU E TR
7t Ak WE AERY $9HQ o7t
Athp<0.05). F&TH FE7LF Y& FIANE
9 #Ar ol ze W Ax PP B 9789
ol gt oA A BV AnzxAn],
z 579 Zudne TN Ex¢ Fu) e
A7tFol BAFE QFNY ARPL Evi=

Aot AT

i

7 2’d (Adhesiveness)2  FATMFE TIATLE
8% H7+e F8ol 7hd wtil, FA7FF F7)
A7HE 6%E A7Fe Fog A 4 A7bEH
T 9 Zol7t AATHP<0.05). FE7}F T
ANAALE 4A%E HA7FE FA7F 7P 9ska, 3avh
Fol FAANTE 6% 8%E H7IF F6} F8&
AT & F7EH /FIF Aelrt i F
a3 FAZNR] FIIANNE AZo] weEFEH
PR whow, o]AL o 579 J4FL F
7he d"m e dtelM (A FrpFol Bot
Ad4E Jdu 9 FRYL Edve ZH dF

3t

& (Springiness) & Fo] FIIANE 6%% 3
7} R6 8% A7FE RS 2eln FEARel T
A 4% AAE a7} b B, FAARA] T
71272 6%E A5 Fo 8%E ArIgH F8o] 7}
A gt FEMoE wE AAME FIIAAE
At e 9% Aole fRoy Ftes
TE QgnE AR 4%FE ARE 6%,
8% 7B £98 ESkTHp<0.05).

373 (Cohesiveness) 2 F&7}Fo| LI A7ME 4%

Sz 8] #3832 2048 A435(2004)
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223(Gumminess) & AT 1AL 8%
g A% Bl 7ME 3T, OE BEE ANEH
FAZ Aolt AATHP<005). FATFA 7147
F 4%E AJIS Fa7t 7+ Gskou F6, R4, R6 I
B #9E Folb Agleh FEH FaER) T
AT A7gel BeSE ARHL ko A2
goz BE QEuE AR Ahgd Be
A% Fole Gt 1Y FArtFE HE <
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Fel7t AATHP<0.05). o1 A FV9) @rl=}
g, = 579 B0 QA dFoM =3¢
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o YA Tk

3
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A (Chewinesy) & FAA T TINATT 8%8
A7he Feol 7 w3, T BE ANEH {9
A Rel7h NATHP<0.05). FEAAFO) FAANE
4% AR F7L AR ggod FARIE 8%S
A7+ RS FBS AR T AhEHE KB
Aot gtk T FATR] TR A7
Zo] BesE 4¥4el E}EY o 9 A8Y

2 A7 QAES o 509 sEAAENY AT

TAATE A7 g o

oA RAEY Azbgel Be4E Pl U

AEARZ AI8S B FEY FRFF BT
%R, FEAIEE 385%, TIIRANEE 1602%S
o F3aT ZFaA7LE 771AFE 4, 6, 8%F F7)
skl Az F7IAQETY FRFF FFAIA=
Table 63 Zth

FaA FAAT 8% /IR R8Q) FRAFO|
4633%2 71 BRI, FEIRA TIIRAAE 8%
€ F7IR FBo] REF 4068%2 JHg dskeh F
Ao e FUIAQANL AR BE T
NAAQAE BTG FEFF] Fgod o & &7
# & 7 9 AFEIGAN FAReE wE AF
m7h FE7EREE T JAvEg £2 FFol ¥
te 23 dA A

Fagez wE FIAAEYE FIALE 4%,
6% F7H% Rast R6ZHe) Ho9 zol7k gAonvt
8% F/I¥ R82 TE EE Irtede 98 2
°|7b AUTHEP<005). FAVIFZ TE T7IAIEY
T FANE 4%, 6%E A7V Fast Fezhol| 8
& Aol7k Yev 8%8 AR R tE
A7hE fAR Aol7h AATHP<0.05).

FaAgoz wE FIIALEYY FREAFS 8%>
6%>4%w 22 w3kor, W2 JAVMRE BHE T
AR Y FRAFL 4%>6%>8% 22 F}T)

[
M L

4. M

FaH FATLFA FIAE ArbEE 2R st
AFEF F71AA28H Y M= &3 A Table 734
Zrh

Y% (L-value, lightness)v= F&A7}Fo] 7| &A7)1F
4%E A7V Far} 53292 b w93, FA7LT
FAANT 8%E F7HS F8o] 43.132.2 7ha o}
oJFAn. FEAF FATLR TIAILE FIMEe]

Table 5. Mechanical characteristics of Kugija-Injeulmi added with Lycii fructus powder

Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
Glutinous R4 897.54+107.04°*  453.65+56.84° 0.94+0.01"° 0.80+0.01° 943.96+93.04™ 888.19+88.25™
rice R6 986.43+79.94 465.18+37.23° 0.95+0.01% 0.76+0.01° 945.69+51.93% 899.44+53.11%
R8 1112.11+21.37* 544.70+125.18™ 0.95+0.01° 0.73+0.03° 1066.11+144.11°  1009.28+128.87°
Glutinous F4 764.73+66.63" 444.80&47.85; 0.95i0.01: 0.8540.00° 876.50i88.38; 829.05 J_r76.192c
rice flour F6 931.85+65.70° 607.81+93.48 0.93+0.01 0.84+0.01° 1006.97+80.63 934.88+76.24
F8 1183.71+107.88" 709.01+128.60" 0.93+0.01° 0.84+0.02° 1260.05:144.32° 1173.92+137.03"

Y Values are Mean + S.D.
2)

28] 783 R A208 A 45.(2004)

a,b,c,d Means in a column by different superscripts are significantly different at the p<0.05.
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o ATNA FAEY A7hFo) WeHE PRIt o
gitt= Ao dxetgdth FIANE 6%9) 8%
Mg Ao T QAR g FAVLRE TBE
AdEwel A Az BE FE [T Aols
YAt

A A E(a-value, redness)x= & TIIAIME 8%
£ A7k R8O) 10672 7PE EROU, FAslTol
TFNANE 4%E A7ISE FA7h 64302 7p Ik
. e FAAME 8%E B7HE R8S WAEIE
oA FAANE 8%8 F7HE F8E AT BhE mE
A2 #97 Aol7k AATHP<005). FA7LTo
FAANR 4%E WG R i AR
4%E A7ME R4S AT TGE RE ANED £
& Aol7k YAATHp<005). FWIH FArT )
Arke ArtEol BEHE TR B fRo
ST G EhThp<005). o|RE 2} 7,
9 ) ATaRet AA ST

A T (b-value, yellowness)= ol F7)A7FE
4%% H7IH RA7E 39.082 7} =3k, FA7FFE
T A7 5 8%E A7Fs F8o] 28.87=2 71 Iith
FaT AR TR Ao WESE
FAEE 99, ANz e QEn e F4vt
2 BE QMRG FAE} fSA wR
(p<0.05). 1AL FARNEME TE o I
AN FAATMEIE FEE ARYR Aol2 EQH
E Ao FAFERT olakA Gy AROE 4
Z+ gt}

F

5. SR A ZAR] AEIEH
TsAAe 71AAALS] 4B BAE Table 83 Zth.
TEAAe AR B BAANY 99 F=,
ZNAA Y] Ay, AFY, 484, AN=S B0D

Table 6. Moisture content of Kugija-Injeulmi added with
Lycii fructus powder

o] HHFARIAL(P<0.05, p<0.01, p<0.05, p<0.05,
p<0.05), FE=¢= F(H)Y SHBJA I THp<0.01). L
HEE g gto] 73 JdrdsE ddsta &

28R, AME7F F3oy dRe dol of Tt
chokek 7451_ A BT ZE, 71AAAY
24, AFE, 4% DY FE|IAARL
(p<0.01, p<0.05, p<0.05, p<0.05), FAEJ= F(H)9|
FHBA G Hp<0.05). oA THst JAFn|LIFE
EFASIL FERGT HEgol *ﬂﬁloﬂr ==
=& Ueidth AX FEs FEEANY A9
71529 HA)Y HEFAE e A(p<0.01) AX

F o] QHUAFE VZEI S o4 F U
v ZIAAA AR, 49487 F(H)Y
JAAAE RA@P<001) v 7s=7 #EFE
AEEAH HPPol 452 ¢ °‘521‘4

JNAAAY Axd2 71AZAAY] 34, R,
A= F(BY @A (p<0.05, p<0.01, p<0.05)

NLJ

A% B WA FERALE00). B
A Angel ®e4% SWY, HUY, AMEL =
3, WEe wob SiEATh S99 AR
FAFH HEY FBIAE Fehholp<005) S

gol BL4E FEYFES Uitk WAL JAA
A 4Y4% B FBBARLE<00D, =

B A 3BBAGTH<005). EF 4P 7]
ARAY BES FIDS FEBAE R(p<005)
4d40) 5855 BER =30

AEE AR (RO 4BBAEE<00), ¥
ATe £EEEH AN FTRAE B (p<0.05)
FAErl 2 ALRASFE FEFF] ¥2S
% g

v. 29 A AHE

a3 ZFETERA FINAILE 4, 6, 8%F FUts

o AZF FAAQEEY BB, G224 B4,

Table 7. Hunter’s color values of Kugija-Injeulmi added
with Lycii fructus powder

Sample moisture content(%)

R4 44.73£0.15°"
Glutinous rice R6 44.8610.07°
R8 46.33+0.59°
Glutinous rice F4 42.76¢0.36Z
flour F6 42.22+0.37
F8 40.68+0.11°

Sample L-value a-value b-value
Glutinous 51.21£1.34% 7.20i0.23z 39.08i0.57z
rice R6 47.52+1.28° 9.59+0.75" 37.28+1.74
R8 44.29+0.76" 10.67+0.33"  34.88+1.08°
Glutinous F4 53.29+0.48" 6.43:0.45°  32.75:0.86°
. F6 47.95:0.56° 8.60+0.54° 31.29+1.29°
rice flour

F8 43.13+1.44° 094+1.08° 28.87+0.70'

Y Values are Mean + S.D.
? a,b,c,d Means in a column by different superscripts are
significantly different at the p<0.05.
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Y Values are Mean = S.D.
? ab,c,de Means in a column by different superscripts are
significantly different at the p<0.05.
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Table 8. Correlation coefficients between Sensory characteristics

with Lycii fructus powder

F7vgol e QlAn g FHEA

and Mechanical characteristics of Kugija-Injeulmi added

Sensory Mechanical
Chacicterisiics B&t&ssr I;Ilﬁ G‘ng:s" %ﬁgﬁ Cor:‘sse Color~ ‘Flavor ac%iraglhty ang Adhn:;ve Sﬁg} c‘ymve G1“n;1‘15m (:‘hew1 L-value g-value b-value m
Bitterness 1.0
s | Hardness 0841" 10
e | Chewiness | 0.631 09407 10
n| Moistness | 0059 0011 0072 10
s | Coarseness | 0307 0238 0499 0196 10
© Color 0555 0392 0374 0405 0366 10
; Favor 0810 0697 059 0617 0294 0740 10
_ _acg";;ab‘i‘my 0028 0481 0645 035 09257 038 0185 10
Hardness 09437 0723 0467 0127 0469 -0453 0783 0162 10
M| Adhesiveness| 0709  0.860° 0796 0341 0131 -0274 -0.760 0.353 0741 10
€ | Springiness | 0.182 0538 -0632 0375 0413 0090 0406  -0.490 0263 079 1.0
; Cohesiveness | 0300  0.131 0421 0555 0690 -003¢ -0.147 0478 0377 0287 0629 10
o | Cumminess | 0.868 0829° 0693 038 0205 0553 09107 0024 0901" 09227 0598 0052 10
n| Chewiness | 0.894" 0830 0681 0360 0241 -0578 -0914° -0.006 09197  0900° 0551 0002 09987 10
i L-value 09397 079 0540 0001 0325 0316 0704  -00I5 09797 0.776 0296 0363 0875 0890 1.0
¢! avale 0879 0661 0370 0236 0385 -0.165 0501  -0.025 0910° 0567 0034 -0596 0684 0711 -09517 10
a| ‘bvalue 0448 0848 09647 0.163 0630 0234 0510 0731 0322 0805 0777 0607 0622 -0595 0404 0198 10
! ‘L‘gm‘s(gﬁ 0.141 0505 0695 0621 0573 0201 0513 -0487 0046 -0.630 0713 0893 0439 -0397 0068 0.8 0812° 10
* p<0.05 ** p<0.0l
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