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Abstract

The purpose of this study was to investigate the quality characteristics and descriptive analysis of Yanggaeng prepared
with Lycii fructus extract (LD). LD were added in ratios (w/w) of 0 (C), 1.5 (LY1), 3.0 (LY2), 4.5 (LY3), and 6%
(LY4), and then proximate compositions, physicochemical properties, and sensory evaluations of the Yanggaeng were
measured LY1~LY4 samples showed higher contents of crude lipid, crude protein and crude ash as well as °Brix
compared to control (p<0.001). pH and lightness (L) of samples decreased as the LD increased. With regard to the
texture of Yanggaeng samples, the scores of hardness, adhesiveness, springness, and cohesiveness was significantly
increased by the Addition of LD (p<0.05, p<0.01). For the descriptive analysis, ten panelist generated and evaluated
29 sensory attributes for the Yanggaeng, and there were significant differences among the samples for all 26 sensory

attributes. For the descriptive data, principal component analysis (PCA) was performed to summarize the sensory

characteristics of the Yanggaeng. The results of PCA showed that the positive attributes, e.g. savoury, were closely
in relationship with LY2 and LY3. Form the findings, this study suggests that 3~4.5% addition of LD was effective
for preparation of Yanggaeng in the aspects of the consumer acceptability.
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I. A &

T K Lycii fiuctus)= 7}A17KSolanaceae)oll 43k T
A2 A%t e Axd Ao SEualde
T A, A dzTe] F ALIAOICHKim et al,
2012b). AFHog P72k thE Aok 3 &
B Jeo] Ak SRE AvHe] ston, A Vs =4
o] FhrEle] Arkar LeAWA Hile] FrkekaL Sk

(Shon et al., 2008). 77|z} dufo] 3&-H betaine,
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physalien, 3-sitosterol, rutin, zeazanthin 52 &4ks} &
3, A% 3 A, nAEE 2 nde o w15
4 B3 23 T ookt At okl BarEQdvk(Lee et
al., 1995). #712te] il &t} dste] 7]} vzt
7o) &atksl EH(Park et al., 2005a), F7|A} FEEo
ghakstel gtudel §3K(Cho et al., 2005), T-7|A} 719
gxksl g 3K(Park et al.,, 2005b), *71A} 32| &akst
FIKPark et al,, 2012), 714} thale] ahakslE K Lee et
al,, 2014) S¢] A7} 9}
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Phe Fote] § SR B, B I,
%, 23}, onlA, A7 5ol g W
2 A4} o] aeled Ao} 2RS40
olthPyo & Joo, 2011). 7ie] A=l FFe Ao
Fu|Ael e At} WighgoR ERETh Wso
FUEE AdFoz uetsslE, AR &3l FF
oltt. P Az Al SIAR AMEEHE TH] FHARS
kol At AR e wom Aol Askgrt 2
otE 1 AF5S Tt/ wolEthKim et al., 2013).
-2 Aoz FAE o] 77 7ol B
A AFskd A Tekhs =7)al Wbl 3ot
SJth(Jeon et al., 2005). < A7 thal F4alo] FolA]|
WA Ao vk H7be iRt EddE2(Jung et
al., 2014), ZZE, o|ATE I ZA=HE I HKim et
al., 2010b) 5-¢] thH] Av| 52 AL8StL Yot =3k B3
#l2](Han & Chung, 2013), 3}Zz]7KPark et al., 2014),
HY(Kim & Chae., 2011), =xKChoi et al., 2010), En}
E(Kim et al., 2014a), o}24oKHwang & Lee, 2013),
HKim et al,, 2013) 5o Bt FARE 478l
8] 7158E Eolv ATVt ol FoA L gtk

oA Efre] A2E AAL o] $2 HE )
Pol B o] 7171 o) AL
3 AR <dsle APl Folg A
e}, Bok & Choi(2008)= aHahrol o
ZAblA 7ol thgh ALSIA HAlo] EolAHA 7154
A ghtoll gk Fuljolrrt 7] whitell A% o]
BN Aol 2RSS 875 A5 whedetolof gt
ThaL skttt

olo]] £ AFtlM= dmel g, TEE &
T2} FE2AE Hrkete] 771AF S Az
54 9 BAMY ds7E AAste] dEghte] A
Zlof| 7]efetarzt gt

2L
O‘l

o ol
TRt}

L

I. A=z 9 9y

1.4

0%

M=

B A8 AREE AT71AR= 20134 99 3 Hokd)
A Aufste] Az3E AL 20143 590 AFe FekAgz

Jolr] Felatgon], RARE A WSAYREHT

™

1), SR(EFEFER), T2 (CT AlYAD)S

ofe] tjgrhel Fstel AMgatch

d
o

Al

2. TR FEY9| M=

AF7AE SHRTE 33 ARt =718 A F,
AF7124 11 kgoll S77E Suliste] SFyaas 53
AlZl Zek=30] Y1 80T 2] water bath(HANBAEK
Scientific, Seoul, Korea)ollx] 3A|7HA 23] & & o3}
A|(Wheatman No. 2. Maidstone, England)= <J3}5}3ic}.
o3} & rotary vacuum evaporator(EYELA N-1000,
Tokyo, Japan)Z Al&3}ed 40°C oA FEHo] 79 brix 7}
HEE ] w589l -40C9 WYL
(Ultra-Low Temperature Freezer SANYO MDF-U50V,
Tokyo, Japan)ol] Hsl 2ol ARE-sFict.

= [e]
5ol

3. FoIxt &9 &t YHo| HE

712} 7B e] AlZE= Kim(2012)7 Oh et al.(2012)2]
AzHE 7122 39k 3 FAG 98 A T 4F
o] E(100 g)oll Fof 387 2oz AHomA oF
Eol|x] 7hgste] 2hd3] w9l & eS| (15 g)
Hol yFFzoz AouA 287t t] Bk o|F dix=
T(O)ollE MSF(100 gvte ¥a, Hrhkrtde vlEs
galal )R} FEH 15 3 g 45 g 6 g2 Ho] U
FZo7 Ao 381 #rk AxH e A &
22 5(2x2x2 cm)dl] Fof 1ARE B d2oll4] gels)
3 5 EdA o] 4Ce WAI(RT3SFADW,
SAMSUNG, Korea)oll #74ah 2o Alg3}dct. +
712k 78] s wignlE <Table 1> ),

4. IR FE HIt Aol FHEIL

T71% 2 H7h 8] S 105T ke
ZHE AREste] SAEaL, 232 550T 2335}
W, Zee Kjeldahl 24 Az, =24 Soxhlet's
ZFZHS Association of Official Analytical Chemists 4
(AOAC, 1990)°ll whe} 33] wbE ZAdste] 1 gkt
WEg2 YeR Aok
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(Table 1) Formulas for the manufacture of Yanggaeng added with Lycii fructus extract

Ingredients (g)

1
samples | Lycit fructus White bean paste | Lo Agar Water
extract oligosaccharide
C 0 100 15 3 100
LY1 1.5 98.5 15 3 100
LY2 3 97 15 3 100
LY3 4.5 95.5 15 3 100
LY4 6 94 15 3 100

C means Yanggaeng added with 0% Lycii fructus extract
LY1 means Yanggaeng added with 1.5% Lycii fructus extract
LY2 means Yanggaeng added with 3% Lycii fiuctus extract
LY3 means Yanggaeng added with 4.5% Lycii fructus extract
LY4 means Yanggaeng added with 6% Lycii fructus extract

2) pH, 3% &4

714 p7ge] pHh G 7zt AR 3 g Ae s
of golFE v 314t vk pHE pH meter (pH
meter 720p, Istek, Korea)=, @B=+= W=A (PR-32aq,
ATAGO, Japan)E o]-83}e] 33] whiE Z7dsto] s
K= L=

3) Aw 24

712} Y] M= AaA|(SP-80, Denshoku Co.,
Japan)E ARg3ke] 2} AR 9] A& S48kl Hunter A|7|
o] w&(lightness), %% (redness), 3% (yellowness)
E ASR= L, a 2 b grog veRfilar, 747} 33 vk
ZAste] 1 Fago® vEth ojm mFEws
(standard plate)e] L, a, bgke 93.31, 1.75, 0.680]3ic}.

]

4) =4 &3

i\

T2 el EASAL Texture analyzer(Model
TA-XT2, Stable Micro Systems, Surrey, England)Z ©|
£3te] 7% (hardness), A
(springiness), -3-%]/J(cohesiveness),
28] X (chewiness) & 3]E-A](resilience)S TPA(Texture

Profile Analysis) parameter= 153] ke =% & Hizk

22 (adhesiveness),

77d(gumminess),

<Table 2>¢} 2t}

(Table 2) Operating condition of texture analyzer

Parameter Operating condition
Option Return To Start
Force Units Grams
Distance Format Mm
Pre-Test Speed 2.0 mm/s
Test Speed 1.0 mm/s
Post-Test Speed 2.0 mm/s
Distance 5.0 mm
Trigger Force 1.0 mm
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T2 oo BAMA B49S 9d Kim et al.(2010a),
Kim & Chung(2007)2] sid A4 Hx}5 $A4s)e] ALg-
g‘}oﬂq_ EHL—LQ‘ 3'1,_]¢:E:]7]- 78]?@0] 9}}\9_111 ?‘faﬂoﬂ 5(1/\481 5
Sl Jeskn AF YK ISR 219L FrE A
St AE Ao Aol T vk B
P Tl 48 BAE sl o e A

2) 3d ¥4

W57} sdo] BA 24 dabo] ©)%lAm, 7]
A el B4l ig Avdoln A Hrh @ BAL
8018 EEI/| A £UE WIS e 179
o 18] i 140e] &2

2 ARsiglon, 3 WA A 1 Sl 8 A
E} T4 22 ANSEA b el ey &
Ag wskow, W AAED T FEAd] o)A

Al
2
X
2
>
o
kop
=t
NN
o X

BAF gofol digt A<]

of thet A=s 243}
7t AlY] 7S Atk &
AollA] W ZF 5/de] gt §-ofe} o]of mpE geje}
$FAEE <Table 3> 2t}

—Z 3o E}yq 7141_1,:_

3) A= s # AN

P Ame A(192C)ol F7hEle Alase
Zyz} meo] Hgh ZekaEl 87)(AE10 cm)ol] 2 x 2

X
o

em =712 ol A Ae) UFES Folshel A4}
k. Bt Al W2 Folv] 9Iste] WA he) Aag
B A FAARRE 7R eix) 20 Asg Bt

shes sk

4 B g 2 A

13 Pl WA BARRALS dERO) Ak
LY1I~LY4ez F 574e] AlmE 7HAa AAJsksith
B = 153 35 H=(14: Weak, 153: Strong)S
AREEe] Brlekedn) Wyl 9w & W 227 Qlor
=7, AF 77te] £x2 ettt HEEA B
AN 3 AlE Hrt T Qe ATEE B¢, b.@_——
= At Alge] 54& S8 Brke § oA
3k k= 03 349} 44] Alolo)] & 33] AAEHS

o, 2QFE AIZFe HF 1A7F Ao

6. S7AlIxz2

BE APe 33 oy wE Zgslelon], 1 Ase
SPSS 20.0 program< o]-&sle] EAlEYth A8 7he
oA Ao EAHEA(analysis of variance, ANOVA)

o] E29351%1 2™, Duncan’s multiple range test

o
2 p<0.05 FFoE AT A 0—6—}014 NEL L -;é
AJ

=
B wE 5450 JE ﬂﬁﬁ 2e ¥ e
AN F
AE B o= A d-e ARR3Fal, Varimax rotation

< 2 ]0}93\1:]’

(Principal Component Analysis, PCA)S

T2 FE=He] QubAdR B A3 S8 26.37%, %
)2 11.02%, ZAR 7.60%, Zera 11.22% o]tk

T2 FEAe] pHE 5.060|0t). ©]= Shon et
al.(2008)¢] ATolA] 7|4} 22 Bo] pHr} 52002 1}
it A3 ARt 7713F FEH ] AEs Lk 8.68,
agk 21.78, bzt 8.420]3]c}
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(Table 3) Definitions of and reference samples for the descriptive expression of Yanggaeng added with Lycii
fructus extract(continued)

Attributes Abbreviation Definitions Reference materials
Apperance
(o}c}]v_r(,)i_ré A1) ivoryA Intensity of ivory color Color wheel
1(323531 brownA Intensity of brown color Color wheel
Intensity of transparent associated .
Transparent . Mung bean jelly(Pure Dongbu muk, Myonggwang foods Co.,
(=) transparentA ng{]; appearance of mung be an giin)
Glossy lossyA Intensity of glossy associated with ~Mung bean jelly(Pure Dongbu muk, Myonggwang foods Co.,
FH71) glossy appearance of mung bean jelly Dangjin)
81??]’ ‘;‘]’g’f) deepA g&nsér%egrfan%?% fcgall‘r’;mﬁs"dated Milk caramel(Milk Caramel, Orion Co., Seoul)
hal AR ok
(E];:git{;) elasticA fggg:r‘glcgfo?j“;ﬁ; associated With ;0 petivzel € Cheiljedang Co., Soeul)
T A
Oder’/Aroma
Sweet sweetO The smell associated with sucrose Abstraction and generalization using experience with
() sweetened condensed honey, and caramel

Sour . . - Abstraction and generalization using experience Wwith
(A sourO The smell associated with vinegar soured condensed %inegarz using - exp
E)B)lktter bitterO The smell associated with caffeine Abstraction and generalization using experience with bitter
(Gae))] condensed caffeine
Jujube . . PP Dried Jujube(Homeplus premium dried jujube., Homeplus
== jujubeO The smell associated with jujube Co., Kyoungsan)

. . Upper layer of 20% cooked soybean (300 g of soybean
COOlEgHEQS; tout chestnutO E:snslﬁeu associated with cooked that had been soaked for 4 h, cooked for 1 h, strained, and
=e then ground with 200 ml of water) suspension
. . Mixture of ground soybean and water at a ratio of 1:4
Iiag S?éb&a)n soybeanO gélebe;nmell associated  with raw (Backtae soybean, Worldgreen, Chungchengbuk-do, Korea;
° = Yy soaked for 4 h and grond with 200 mL water)
Ravor/Taste
Sweet sweelF Fundamental taste of which sucrose 2% sucrose in 500 mL water (CJ Beksul table sugar, CJ
(&3h is typical Cheiljedang, Seoul, Korea)

Sour sourF Fundamenta] taste of which citric  0.06% citric acid in 500 mL water (citric acid
[GIG) acid is typical monohydrate, iseulnara Co., China)

Bitter bitterF Fundamental taste of which caffeine 0.03% caffeine in 500 mL water (G7 Coffee instant
(29h is typical coffee, trung nguyen Co., Vietnam)

j . . - Dried jujube(H 1 jum dried jujube., H |
gﬁ“iu]?ﬁ jujubeF The taste associated with jujube ed jujube(Homeplus premium dried jujube., Homeplus
(=13 Co., Kyoungsan)

Gr(%inﬂsgf{)up grainF ;r;rip taste associated with grain Grain syrup(Rice grain syrup, Durechon, Chungju)
—="0 A
Goso cosoF rcn(i))rc?grlgxo ¢ f(liz\i/r(;/r f:tséloc;";fgdma‘;gg Soybean powder (E-mart roasted soybean powder, E-mart,
A3} af > >
(a3t 3h carbohydrate flavor Seoul, Korea)
Rl(zglgf)v or richF The taste associated with caramel Milk caramel(Milk caramel, Orion Co., Seoul)
Cooked chestnut chestnutF The taste associated with cooked ! piece(1.5%1.5%1.5 c) of cooked chesetnut (CJ Matbam,
Hh chestnut CJ Cheiljedang, Seoul, Korea)
S,ﬁif’,g savouryF Imagine a time to eat delicious food Imagine a time to eat delicious food
AN
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(Table 3) Definitions of and reference samples for the descriptive

fructus extract(continued)

expression of Yanggaeng added with Lycii

Attributes Abbreviation Definitions Reference materials
Texture/Mouth feel
Sticky stickyT The feeling of sticky in the mouth ~Honey(Dongseo acacia honey, Dongseo Co. Ltd., Seoul,
(23} Y associated with jelly Korea)
Mash mashT The feeling of mash in the mouth Cooked potato(1.5x1.5x1.5cm of cooked potato for 20
(eAAE) associated with cooked potato min)
Unpleasant tub tubT The mouth feel which some grounds ~ 15g powder made of mixed grains (17 grains powder,
(93 - still remain in mouth Taekwang foods Co., Soeul, Korea)
Soft The feeli f soft in th th .
2 an 2) softT ass?)cigtz clin%vi?h rigsh;(rll pogatglou Mashed potato(cooked potato for 20min after mashed)
After sensation
Astringency astrineencyS The after sensation which shrivels Two teabag soaked in 300 ml hot water for 1 h (Brown
(52) geney the tongue associated with tannin  rice green tea, Dongseo Co. Ltd., Seoul, Korea)
Sweet sweelS Fundamental after taste sensation of 2% sucrose in 500 mL water (CJ Beksul table sugar, CJ
(Bto] ©hH which sucrose is typical Cheiljedang, Seoul, Korea)
Particle amount particleS izlizciitlll\a,f p;l}tlir(lt‘ll]?:elin (t)llie gﬁ?ﬁltaﬁgrf Water, 10% roasted soybean powder suspended in water
LT T . -mart roasted soybean powder, E-mart, Seoul, Korea
At 9o) swallowing (E d soyb der, E Seoul, Korea)
Mouth coatin After eating several food, the Teabag soaked in 300 ml hot water for 1 h (Brown rice
coating eeling associated with covered mn  green tea, ngseo Co. Ltd., Seoul, Korea), and heavy
(H“Eﬂzz_l)g ingS feeli iated with d i Do Co. Ltd., Seoul, K d h
B the mouth

cream (Fresh cream, Seoul milk, Seoul, Korea)

(Table 4) General compositions of Lycii fructus extract

Samples Moisture(%) Ash(%) Crude lipid(%) Crude protein(%)
Lyeit Jructus 26.37+0.30" 11.02+0.61 7.60+0.14 11.2240.33
])MeansiSD(n=3)
(Table 5) pH and Hunter's color value of Lycii fructus extract
Samples pH L a b
Lycii fructus 5.06+0.01" 8.68+1.08 21.7842.60 8.42+0.99

extract

! )MeansiSD(n=3)
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1) QbR

TR ] Uk 24 A= <Table 6>9} 2
oh. PR SR AR 7R frolHQl Aol ¢l
A}, Z3|7L Y2t v Hrlto] felFoz =
UERZ O H(p<0.001) 6% 718 LY47} 7V =2 35

Bk Lee(2013)9] AollM e Sa7H7e] Hrkgo] 5
Vs 3R] fojHom Ikt B A7 Aiket

FARhITh 2 el F184% freldow

5713 IEHp<0.001). 77]#} FEq ] 22 o] 7.60%

o7] whzell F=&d H7kE 7ol wel AR W
S7FHith. A AL gizro] 3.39%= 7H wigke
 F299] A7FFol VM fFelHos ST
(p<0.001).

2) pH, 3=

T2} 9k78e] pH, &= <Table 7>9} #t} +7]=k

(Table 6) Proximate composition of Yanggaeng added with Lycii fructus extract

Samples Moisture(%) Ash(%) Crude lipid(%) Crude protein(%o)
c 50.84+0.87" 0.520.05° 0.10:£0.00° 3.39+0.08°
LYl 50.600.17 0.510.02° 0.120.00° 3.68+0.02°
LY2 50.100.68 0.700.04° 0.14+0.00° 3.8120.05°
LY3 50.7120.81 0.88+0.04° 0.18+0.00" 3.94+0.04°
LY4 51.8120.59 1.06+0.05" 0.2240.00° 4.07+0.04"

F-value 0.099" 164.460"" 242,530 81.019™

UC, LY1, LY2, LY3, LY4 : See the legend in the Table 1.
2)Means:tSD(n=3)

*"*Means with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple

range test at p<0.05. ***:p<0.001, NS: Not significant

(Table 7) pH and Brix° of Yanggaeng added with Lycii fructus extract

Samples pH °Brix
c? 6.45+0.02"% 3.80+0.00°
LYl 6.21+0.02° 3.90+0.00°
LY2 6.02+0.01° 3.97+0.06°
LY3 5.93+0.01¢ 4.10+0.00°
LY4 5.81+0.01° 4.30+0.00°

F-value 1,100.923" 169.000"

UC, LY1, LY2, LY3, LY4 : See the legend in the Table 1.
?Means+SD(n=3)

*"*Means with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple

range test at p<0.05. ***:p<0.001
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Ho| F7VE4E frojHog 2+
23FIHp<0.001). o= F7I1A HFE(Kim et al,
2012b)9] pH7}F 7712} HENe] H7Fgo] STV 1t
2k A BQl A fAkEIh Lee et al.(1995)S
712ke] Fdo] Haf o] YFE o= Qs IR &
oHo] pH7} wre Holet ahslet] £ AT e Fdgt
o2 F7IAF 89| pHoll Je + Ao= HIth

T e] FE tizo] 3.80 ‘Brix® 7P wigh
on, FZd 0] Hrhgo] SVIEFE drvt fojHow
A JERATHp<0.001). 2|3 F59de] Hrlge] 7t
g8 gt TRkt S48 78(0h et al,
2012)9] A7 Al Fdst A9E Bk

F8e| pHe= 7717

£t

i

3) A=

T71AGEe] M A A= <Table 8>3 ot +
7121789 Lk 7712 29 o] Hrhge] S71ErE
SolHoz i JERITHp<0.001). o] F7|x} Bt
HA7Vee] F7tel wiel v Aastdvhs IR
(Park et al., 2012)9] A3}o} FARE Aofo|ot. w=gk F-A)
T9] Hrleko] FUkstel wiet Wt A w5 Y
(Kim et al., 2014b), 3}=2]7} &Y (Park et al., 2014),
oz} o78(Seo & Lee, 2013), ©.t] 97¥(Kim, 2012)
o Aol fAksE Aoty

agtd} bakd o] 7P wigkon, 7712 359

ol o

o Whgel FNE4E welHem  Flsad
(p<0.001). Park et al.(2012)& T-7]#}e] 7}2E]wo]= A
sk g, onlat JREo] 3} Az 34 Fo 7}
ol o3 Aol Uofihd agkrh bakel FFL 713
tha Bastelh. E APOE P RS a5
Z=2 Alzste] ZAEo] dolt ol A7k /14 o
o) Ao Joe F A0 Bl Lee et al2004)°]
TR QU] ATl FrAFRe] Grhge] F7hate
Wt aghst bgto] Fbeke At e Avoltk

4) =4

T el &7 574 A= <Table 9> 2t} 74
Te 2T 1.5% 37k LY1 3ol fro#Rl Afe)
7F WeRA] @gkont 7r1AF FEE 3~6% 7K
LY2~LY4= 37kgko] S71etel met frefxes 371
SFATHP<0.05). ol WaZA F= Hrhgol S7et
o wel Axrt Z718HItHE Kim et al.(2012a)2] 2}
o} Al Aifoltt. AP Aol WEEA F5H e o
< pH 50| =7 W3te] dlojztal sk3l=H|(Kim et
al,, 2012a), oli= F4F H7fell w} Ake] A7hgFol St
A 8ol FARSY B AR gelo] 1ol S8k
gel 3 22 Eel7t ol FoixwAr A=l Bt
7L SRltt. 2 ATl = T FEee] v
pHe| JFo= 772k 8o A=rt S71% Ao &

(Table 8) Hunter's color value of Yanggaeng added with Lycii fructus extract

Samples IL a b
c” 59.11+0.11% 5.14£0.41° 11.37+0.57°
LYl 53.18+0.87° 8.84+0.14° 19.77+0.37°
LY2 49.90:0.55° 10.95+0.27° 22.79+0.30°
LY3 47.12+0.47° 12.06£0.07° 23.30+0.52°
LY4 42.81+0.76° 14.19+0.27* 24.42+0.22°
F-value 305427 523.204"" 489.030""

UC, LY1, LY2, LY3, LY4 : Sce the legend in the Table 1.
“Means+SD(n=3)

*"*Means with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple

s

range test at p<0.05. ! *:p<0.001
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gErh AR <Table 4200 PoIF FEelel pHE 2 IRt FE 22k el B sl
50602 okiAolgith. BAMe flzTy Zzolo
1.5% 718k LY1F o) 50l apoli= Uepha) ehgronp 1 #SH7
LY2~LY4: P712F F500e] Arhde] S71855 & 2714 i) wsd] go] BHES Weur} F B2
oo g Z71EItHp<0.01). §EAL thxo] 0.672  2Ae AX§ AF= <Table 1057 2t} % 297h9]
7P B3, A 224 ARE ke gzl d F oA, cReaee, Felrt e Alelst 26

Hgl frojdom =SItH(p<0.05). o= ol2UolaS A o] maoIA foF o7t AUTHp<0.05).
ZFeHA) gk el Ha) okuolg A/kEel el sl cojolmala, Enebe izel, LAY,

Hoz erAo] =7 Yt Hwang & Lee(2013)2] ¢
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(Table 9) Texture of Yanggaeng added with Lycii fructus extract
Samples Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness Resilience
c’ 1392.77£119.40"2  -188.24438.86° 0.67+0.04° 0.26+0.01° 391.87+61.33  284.35+47.21 0.07+0.01
LY1 1395.40+124.08°  -179.67+51.32° 0.68+0.04™ 0.27+0.02°  392.71+41.05  285.08+42.80 0.07+0.01
LY2 1497.42+155.47% -142.85+38.18" 0.70+0.04™ 0.28+0.03" 402.02+54.05  287.87+47.33 0.07+0.01
LY3 1502.70+230.80  -135.44+43.77" 0.73+0.05" 0.28+0.0™ 4282445482  288.89+55.70 0.07+0.01
LY4 1552.96+169.48"  -135.04+28.95" 0.72+0.06" 0.30+0.03"  424.46+71.64  291.21463.19 0.080.00
F-value 2,605 3.818" 3.228" 4.178" 0.906™ 0.026™ 0.654™

l)C, LY1, LY2, LY3, LY4 : See the legend in the Table 1.

?Means=SD(n=3)

*"*Means with different superscripts within the same column are significantly different by ANOVA with Duncan’s multiple

. not significant

range test at p<0.05. *:p<0.05, **:p<0.01,
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(Table 10) Descriptive analysis results of Yanggaeng added with Lycii fructus extract

Attributes c LY1 LY2 LY3 LY4 F-value
Appearance
ivory A 7.900.10" 4.73+1.29° 3.13+1.07° 2.07£0.91¢ 1.23+0.57° 210392
brown A 1.80+0.93° 4.13+1.11° 5.50+1.04° 7.13+0.82° 8.2740.69° 224203
clear A 5.67+1.45" 4.57+1.57° 3.97+1.27™ 3.40+1.22¢  3.1741.70° 143307
shiny A 4.73+1.36° 5.13+1.50% 5.63+1.63" 5.67£1.47" 5.83+1.49" 2.790"
deep A 3.50+2.11¢ 4.00+1.55° 5.07+1.14° 6.33+1.16" 7.70+1.60" 36.6617"
elastic A 4.10+1.90° 443+1.52% 5.10£1.27% 5.60£1.07°  6.00£1.37° 8.851""
Odor/Aroma
sweet O 5.03+1.40° 5.80+1.16° 6.10£0.96° 6.73+1.11° 7.43+1.01° 19.320™
sour O 1.53+0.82° 2.10+£1.06™ 2.77+1.31° 3.6342.09° 4.1742.55" 12,136
bitter O 1.57+0.77° 1.93+1.02° 3.10£1.47° 3.63£1.96°  430+2.15 16.073""
jujube O 2.10+£1.40° 3.57+1.19° 5.13+1.04° 6.40£1.00° 7.40+0.97" 106275
chestnut O 6.60+1.33" 5.57+1.68 4.67+1.58° 3.60+1.69" 3.03+2.11 21755
soybean_O 5.3742.08° 4.40+1.61° 3.97+1.47" 3.13+1.70¢  2.77+1.91 10.284
Flavor/Taste
sweet F 5.20+0.96" 6.37+0.89° 6.93+0.74° 7234090  7.57+1.04" 31.108™
sour F 1.87+1.46° 2.37+1.30° 3.40+1.75" 4434203 5.03+2.24" 16.765""
bitter F 2.00+1.66° 2.17+1.34% 2.90+1.63% 3.47+1.55" 4.63+2.01° 12,6127
jujube F 2.00+1.39° 3.60+1.50" 5.07+1.36° 6.17+1.18° 7.37+1.10" 77.362""
grain F 3.502.10° 420+1.56° 5.30+1.42° 5.80£1.63°  6.27+£1.91° 12,932
goso F 5.90+1.56" 5.17+1.60 4.87+133° 4.40£1.50  3.97+1.65° 6.980""
rich F 4.17+1.68" 4.63+1.27° 5.80+1.16° 6.73+1.12° 7.63+1.30" 36.406
chestnut F 6.40+1.16" 5.63+1.35" 4.80+1.52 4334188 3.53+2.24° 13.300™"
savoury F 5.60+1.63° 5.50+1.33" 7.10+0.92" 6.50+1.43" 537+2.11° 7222
Texture/Mouth feel
sticky T 2.63+1.43° 3.33+1.47 4.10+0.10° 4.97+1.25° 5.90+1.16" 31.103"
mash T 6.57+1.19 6.33+1.18 6.23+1.14 6.17+1.34 5.93+1.66 0.928"
tubtub T 4.07+1.60° 5.20+1.10° 5.50::0.90" 6.20+0.81° 6.53+1.01" 223147
soft T 6.20£1.10 6.031.07 6.00£1.15 6.00+1.26 5.83+1.68 0.316™
After sensation
astringency S 2.80+1.56° 3.13+1.57° 3.43+1.48™ 430+1.78°  4.57+2.05" 5963
sweet_S 5.53+0.94° 6.33+0.92° 6.70+0.95™ 6.97+0.81°  7.37+1.10° 16.176"
particle_S 5.07+1.84 5.07+1.57 5.03+1.67 4.83+1.76 5.00£1.76 0.095"
coating_S 423+1.33¢ 5.50+1.01° 5.80+0.93™ 6.23+0.86"  6.57+0.90" 23363

YC, LY1, LY2, LY3, LY4 : See the legend in the Table 1.

*Means+SD(n=3)

*"“Means with different superscripts within the same row are significantly different by ANOVA with Duncan’s multiple range
test at p<0.05.

*:p<0.05, ***:p<0.001, N not significant
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[Figure 1] PC loadings and scores of the sensory attributes and samples of Yanggaeng
added with Lycii fructus extract.
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[Figure 2] PC loadings and scores of the sensory attributes(a) and samples of Yanggaeng added with Lycii fructus
extract(b).
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