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Sensory Characteristic and Drivers of Liking for Functional Beverages
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Abstract

This study was conducted to understand sensory characteristics of commercial functional beverages, to analyze and the drivers of liking

and disliking of

it by Korean consumers. Descriptive analysis and consumer taste testing were conducted with ten commercial products of

functional beverages. Samples were consisted of good for beauty, relieving hangovers, and health tonics. For the descriptive analysis, 45

attributes were developed by ten panelists and it shows differences among the all samples, For the consumer testing, 81 panels evaluated

the overall liking, acceptance of appearance, odor, flavor, and texture of 10 samples. As a result, attributes of brightness, yellow color,

Nurungji flavor,

roasted bean power flavor, and milky texture of functional beverages were positive drivers of liking, but attributes of

astringent texture, bitter taste, and viscosity were negative drivers of liking on the commercial functional beverages.
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Table 1. The information of 10 functional beverage products used in this study

Description Ingredients*® Producer Sample code

pure extract, purified water, trehalose, synthesis of flavoring agents(flavoring of puer  CJ Cheiljedang,

Puer tea (Boi tea) ) . . ) . ! Puer
1,2), cyclodextrin, sodium hydrogen carbonate, ascorbic acid sodium Seoul, Korea
black bean extract, purified water, vitamin C, sodium hydrogen carbonate, glycine Donga Otsuka
Black bean tea ) . P . ’ . ’ . Y é’ » gyene, . 8 ’ BlackBean
enzymatically modified stevia glucosyl stevia, synthesis of flavoring agents Seoul, Korea
mixed plants extract(roasted corn, corn silk), brown rice concentrate, corn powder,
. . . S . . " Gwangdong, ..
Corn silk tea sodium hydrogen carbonate, glycine, synthesis of flavoring agents(brown rice), purified Seoul. Kotea CornSilk
ul re
water ’
Nuts of Hovenia concentrated of hovenia dulcis fruit extract, purified water, vitamin C, glycine, sodium Gwangdong, H Dulcis
. . . _Dulci
dulcis tea hydrogen carbonate, synthesis of flavoring agents Seoul, Korea
) mixed mate extract(mate, brown rice, corn Nurungji rice, green tea), purified water,  Lotte chilsung,
Meté tea R . . . . N Mate
sodium hydrogen carbonate, vitamin C, L-ascorbic acid Seoul, Korea
) fermented garlic concentrate, concentrated pear juice, concentrated Japanese apricot Pulmuone .
Fermented garlic tea R 8 o o Ap J D Jap P ’ F_Garlic
juice, jujube extract, purified water, fructooligosaccharide Seoul, Korea
Kudzu root pure extract, kudzu juice, concentrated pear juice, mixed jujube, concentrate of hovinia Pulmuone, Kudzu Dulcis
+NutsofHoveniadulcistea | dulcis extract Seoul, Korea -

pure extract, red ginseng powder, purified water, high fructose corn syrup, vegetable

cream(coconut, milk), fructose paste, milk chocolate crum(milk), jujube concentrate, Q Cheilieadang,

Red Ginseng Chinese matrimony vine concentrate, quince concentrate, cyclodextrin, emulsifying agent, Seoul. Korea R_Ginseng

silicone, cacao concentrate, sodium hydrogen carbonate, synthesis of flavoring ’
agents(herb flavor)
Chinese yam power, purified water, high fructose corn syrup, vegetable cream(coconut, Q Cheilieadan:

Yam milk), fructose paste, jujube concentrate, nonfat dry milk(milk), golden syrup, starch Seoul ]Koreag Yam
syrup, emulsifying agent, silicone, synthesis of flavoring agents(yam) ’

. . Nongsim, Seoul, .

Red Ginseng water pure extract, ginseng concentrate R_Ginseng W

Korea

‘Ingredients labeled on the bottle,

2004, Kim JS 1995, Choi MA & 2000, Choi YJ & 2009, Park tea; Black Bean, Corn Silk tea; CornSilk, Mate tea; Mate), 27}

GS & 20000 So| HuEAct olFA e 59 A|o] <=#S-FE(Nuts of Hovenia dulcis tea; H_Dulcis, Kudzu
2 AEs AFe ] Ay Ho o= Hlol whsle], AlE-E root + Nuts of Hovenia dulcis tea; Kudzu_Dulcis), 47}A]¢] =}
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Table 2, Definitions standards of Appearance, Odor/Aroma, Flavor/Taste and Mouth feel attributes used in the descriptive analysis

of functional beverage products by panels

Descriptors Abbrev, Definitions Reference samples

Brightness BrightA Intensity of brightness color wheel
Black BlackA Intensity of black color SOy sauce
Yellow YellowA Intensity of yellow color color wheel
Brown BrownA Intensity of brown color color wheel
Red RedA Intensity of red color color wheel

Appearance
attri S Soy milk (Samsung Tesco Co., Homeplus, Seoul,
attributes Soy milk SoymA Intensity of appearance of soy milk Y s P
South Korea)
Intensity of muddy associated with appearance of Chicken stock (Samsung Tesco Co., Homeplus,
Muddy MuddyA
bean soup Seoul, South Korea)

o } ) o Cream soup (Samsung Tesco Co., Homeplus, Seoul,

Viscosity ViscosA Intensity of viscosity

South Korea)
) . . . Ssanghwatang, herb tonic tea (Samsung Tesco Co.,

Bitterness BitterO The smell associated with Ssanghwatng

Homeplus, Seoul, South Korea)
% dilute solution of Vinegar (Samsung Tesco Co.,
Sour SourO The smell associated with vinegar I . gar ( s
Homeplus, Seoul, South Korea)
Honey (Samsung Tesco Co., Homeplus, Seoul,
Honey HoneyO The smell associated with honey Y g‘ P
South Korea)
Soy sauce (Samsung Tesco Co., Homeplus, Seoul,
Soy sauce SoyO The smell associated with soy sauce Y s P
South Korea)

Cranber: Cranberry juice (Samsung Tesco Co., Homeplus,
. v CranjO The smell associated with cranberry jucie ] s P
juice Seoul, South Korea)

. . . ) . Sesame oil (Samsung Tesco Co., Homeplus, Seoul,

Sesame oil SesoilOF The smell associated with sesame oil

South Korea)
Roasted ) ) Roasted bean powder (Samsung Tesco Co.,
RbpOF The smell associated with roasted bean powder
bean powder Homeplus, Seoul, South Korea)
. ) ) ) o Apple juice (Samsung Tesco Co., Homeplus, Seoul,
Apple juice AppjOF The smell associated with apple juice
Odor/Aroma South Korea)
attributes ) ) ) ) ) Garlic (Samsung Tesco Co., Homeplus, Seoul, South
Garlic GarlicOF The smell associated with garlic .
Korea) dilutor
) . Lettuce (Samsung Tesco Co., Homeplus, Seoul,
Grass GrassO The smell associated with grass .
South Korea)
Steamed Steamed milk (Samsung Tesco Co., Homeplus,
) SteamO The smell associated with steamed milk X s P
milk Seoul, South Korea)
Edible flower (Samsung Tesco Co., Homeplus,
Flower FlowerOF The smell associated with edible flower ¢ s p
Seoul, South Korea)
) . Sweet corn (Samsung Tesco Co., Homeplus, Seoul,
Corn CornO The smell associated with cron
South Korea)
. ) Old bean (Samsung Tesco Co., Homeplus, Seoul,
Beany BeanyO The smell associated with beany
South Korea)
) ) ) o Cinnamon (Samsung Tesco Co., Homeplus, Seoul,
Cinnamon CinnaO The smell associated with cinnamon
South Korea)
) ) ) o Swelled jujube (Samsung Tesco Co., Homeplus,
Jujube JujubeO The smell associated with jujube

Seoul, South Korea) in water

Korean ], Food Cookery Sci. Vol. 28, No. 6(2012)



744 o - gme . mey
2% Sucrose (Duksan Pure Chemical Co, Ltd.,
Flavor/Taste . . Fundamental taste sensation of which sucrose is ! ) .
ribut Sweet SweetF cal Hwaseong, Gyeonggido, South Korea)
attributes ical
wp solution
) ) ) o ) 3% dilute solution of Vinegar (Samsung Tesco
Sour SourF The aftertaste associated with lactic and citric acid )
Co., Homeplus, Seoul, South Korea)
) ) . ) ) 0.1% of Caffeine (Sigma-Aldrich Chemial Co.
Bitterness BitterF The taste associated with bitterness ) .
Ltd, St. Louis, MO, USA) solution
Chinese ) . . . o Ssanghwatang, herb tonic tea (Samsung Tesco
. ChinesemF The taste associated with Chinese medicine
medicine Co., Homeplus, Seoul, South Korea)
Old bean (Samsung Tesco Co., Homeplus,
Beany BeanyF The taste associated with old bean s P
Seoul, South Korea)
Cranberry juice (Samsung Tesco Co.,
Cranberry juice CranjF The taste associated with cranberry juice R 8
Homeplus, Seoul, South Korea)
Roasted bean Roasted bean powder (Samsung Tesco Co.,
RbpF The taste associated with roasted bean powder P . . s
powder Homeplus, Seoul, South Korea)
Barley teae (Dongseo, Samsung Tesco Co.
Barley tea BarlytF The taste associated with barley tea Y g T s ’
Homeplus, Seoul, South Korea)
Gamcho (Samsung Tesco Co., Homeplus
Gamcho GamchoF The taste associated with gamcho X s ’ PIus,
Seoul, South Korea)
ujube tea (Samsung Tesco Co., Homeplus,
Jujube JujubeF The taste associated with jujube Juj ) 8 P
Seoul, South Korea)
Raw rice (Imgeumnimpyo, Seulsun,
Raw rice RawriceF The taste associated with raw rice 8 Py, s
nonghyup, Incheon, Korea) powder
White chocolate (Toblerone, Samsung Tesco
White chocolate WhichoF The taste associated with white chocolate
Co., Homeplus, Seoul, Korea)
Cinnamon (Samsung Tesco Co., Homeplus,
Cinnamon CinnaF The taste associated with cinnamon 8 ) P
Seoul, Korea) in water
, , ) ) . Milk (Samsung Tesco Co., Homeplus, Seoul,
Milk MilkF The taste associated with milk
Korea)
Soaked Nurungji (Samsung Tesco Co.,
Nurungji NurungF The taste associated with Nurungji . i s )
Homeplus, Seoul, Korea) for 30 min.
Warm camomile tea (Samsung Tesco Co.
Camomile tea CamotF The taste associated with camomile tea . . s ’
Homeplus, Seoul, South Korea)
Chalky ChalkyT Complex mouthfeel associated with dry and Yulmu tea (Samsung Tesco Co., Homeplus,
al al
roughness in mouth Seoul, South Korea)
Green tea (Can type, Taepyeongyang Co.,
Texture/ Astringent AstringT Flavors associated with astringent ) wp pyeongyang
Seoul, South Korea)
After taste
attributes Milke MilkyT The feeling of softness in the mouth associated with ~ Milk (Samsung Tesco Co., Homeplus, Seoul,
butes i i
Y Y milk Korea)
Achimhatsal (Samsung Tesco Co., Homeplus,
Viscosity ViscosT The aftertaste associated with thickness of fluid

Seoul, South Korea)
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Table 3, The mean intensity values of 45 attributes for the 10 functional beverage products!) evaluated by panels

Black _ H ~ Kudzu R R
Puer CornSilk ~. Mate F_Garlic o T Yam o
Bean Dulcis Dulcis Ginseng Ginseng_W
Appearance Brightness 587 116" 78 72 12 28 23 6.9 13.1° 98
attributes Black 93" 267 6.0° 6.6 33%* 138" 134" 58 15 43"
Yellow 20° 12.4° 57 509 114" 16° 17 55" 39" 9.9"
Brown 1.0 53¢ 11" 1g 67" 94" 98> 95™ 24 84
Red 102° 13 55% 63 18 45 41¢ 17 12 37
Soy milk 1.1° 12° 1.1° 11° 12 14 13 69 109" 12°
Muddy 55 21 30" 35 27" 118" 105" 124 130" 27
Viscosity 19" 12 14" 13 13 4.4 41° 81 10.0° 13
Odor/Aroma Bitterness 32" 23 24 23 1.9 53" 89" 69" 419 17
attributes Sour 42" 17 17 24 20° 68" 46 25 18 40°
Honey 4 Sh 2 6(11 2 4(11 3 6hn 2 4(11 1 9d 2 9hcd 3 6hc 3 th 6 63
Soy sauce 18 15 13 17 13 105° 47 24 16 13
Cranberry juice 65" 13 13 19 14° 13 23 16° 12 36
Sesame ol 15 63" 40" 32" 38" 1.6° 12 15 1.6 17
Roasted bean powder 18 9.0" 8.7 78" 8.1" 1.4° 1.6 33" 44 31"
Apple juice 61 13 15 24 17 16 19 14° 18 58"
Garlic 14° 1.1° 1.1° 1.2 13 113" 35 18 12° 12°
Grass 5.211 2‘4;1\) 2.Oab 2.6ab 25;|b 1.4h 1,8" 1,8" 1.7h SSJ
Steamed milk 1.0 11° 1.0 1.0° 1.1° 1.0° 1.0° 28 45 1.0°
Flower 5.0° 14° 1.4 1.6° 1.4 13 15 15 19° 37
Com 15° 64" 73 60" 53" 12 12 15° 25 23°
Beany 18( 4.921 3.9ab 3 1hc 3.6ab 1 .6C 1 .7c S.OhC 3.6ab 2.2hc
Cinnamon 23> 116 13% 20 11 29" 49" 300 14* 19
Jujube 3'31)( 1'3<1 15d 2'4('(1 1.3d 3'3hc 5'711 3_8h 2'2('(1 35hc
Flavor/Taste Sweet 26% 61" 46™ 379 43 60" 24 61" 92" 34
attributes Sour 39" 18 15 25 2.1 66" 35™ 2.4 16" 55
Bitterness 33% 1.7 15 22 1.9¢ 6.1 13" 81" 25" 40"
Chinese medicine 21° 15 1.2° 17 1.4 56" 12.0' 69" 24 24
Beany 2 1hcd :) 0:1 3'7:#7 3 | 611[)(3 3'7:#7 1 .7(1 1 } 8(d 2 | 6\)((1 3 } zhcd 2 ) Shcd
Cranberry juice 51 1.2° 11° 14 13 16° 11° 11° 1.2° 27
Roasted bean powder 13° 74 5,0h 4_41“ 4_6'“\ 1.3° 1.1° 2.7Ll 3.5“1 2_1dc
Baley tea 40° 9.0° 109° 9.2° 94" 15 13 17 19 46
Gamcho 3'21111 2.417 2.313 3'5:#7 Z,Sb 4,0ﬂh 3.62\13 4.621 3'7:#7 4.721
Jujube Z.ShC 1 .8C 1 .7c 2 .Shc 1 .7c 4‘0;1\) 4.721 5.9z|h 2 .Shc 5.8“"
Raw rice 1.4cd 2.911 2.411\\ 2517( 5.0h 1.1d 1.111 2.1hnd S3J 1.9Md
White chocolate 1.0° 11° 1.0° 10° 1.0° 1.0° 1.0° 23" 47" 116
Cinnamon 17 1.1° 13 16° 1.2 30" 41° 32" 14 27
Milk 13 1.0° 1.0° 1.0° 11° 1.0° 1.0° 31" 51 1.0°
Nurungji 29 78" 9.4 79" 77 13 11 21% 38 31
Camonmile tea 53 2.2 1.6 1.9cd 219 1.0° 1.3 1.2 1.1 400
Texture/ Chalky 38™ 2.7 21 23 19° 48 68" 8.0" 76" 31™
After Taste Astringent 50" 31 28" 3.6 26" 36" 86" 64" 19 51
attributes Milky 106 115™ n7" s ™ 100 88 1ns™ 127 11.1™
Viscosity 1.7 14 1.4 18 13 48 35° 102 11.0° 1.4
1Data were scored on a 15 point category scale, where 1=weak intensity of the attribute and 15=strong intensity of the attribute,
2)Means values within the same row with the same alphabet superscripts do not differ significantly (p(0.05)
=9 digt g=r) =7] daol FA4 2 8=t =4 2d Holzlol| #3te] APAdFoME Hed mE SANo=
H Ao A8 HEHAn § 5 2010) A=Ae] Zsi, A Fo MRl F 7 g8y 5

FRAFzAHE A 287 465 2012)
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ooz EA(p.05) YERITE  BlackBean,  F_Garlic,
R Ginseng, YamA|goAE ©uto] fo&om =7(p(0.05)
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Fig. 1 PC loadings of the sensory attributes (a), the 10
functional beverage samples evaluated by panels,
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A bz ouh 2P uh diF ut 9 gk SA4S WiHA ARl AFol7h wrh(p(0.05)
T O 3 wHeE ERENAY v A diE 2 v o), &, ut, 2A7 9 AvhAERl V|axelA BT vES
L83 2851 9= Mate, BlackBean, Puer A|EE5L ¥ 829l Comnsilk®} Mateo] 71327} §9Hoz2 714 =74 et
Tk Aoz giAHoez 39 g FoA AF = F4g WThH(p(0.05). CATAS] Z¥FH(Table 5) ComsSilke} Mated Eo}
), Bejak ot gl Regee] 548 YEHA tE sht e ol EE FFHeE W, e AL, 32 T, F
o] THoE R e 3 st WAE BSith olEd BB =2 &
w27F 28 75k A dFE T F2EU(drivers
Dendrogram of liking22 Zgsitta fFdsh 4 glon, ol MIyAT
(Park GS & 200005 Az} Ho] Br&es odte] 7|2
b =te At 2e %S vepiz k. wkdo|,

F_Garlic®} Kudzu_Dulcis®] 7|3 =7} 7F4 & Aoz HA
S, CATAS] A FFHOE Holshc olfrzt A %
B, 2 s % 9 e gole Wk AFgRA
ok oolgjgt 5L UEUH FF AHAEY Vs =Y
+ 9e Aol s AN0E 2UASE gRel A
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71548 w5 AEEY #5H 547 A 7EEite
AAAS dolr 7] Y3le] PSLR(partial least square-regression)
S AAEY. O AY, 9# 7|E%E(appearance  liking,
APPLE= Bl wvble]l 54S YEhlE Mate, H_Dulcis,
BlackBean Alg5% ZA%)0], o3t S§450] Autdox
Sge] EEE ot 74§02 48US ¢ 4 9
. & 7|3 %(odor liking, OL)$} B 7]Z =(flavor liking, FLL)
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Fig. 2 PC loadings of hierarchical cluster analysis dendrogram
of the 10 functional beverage samples (c) evaluated

by panels,

=
HEo 7154 SR9 ¥ kel EEd IYHOE IF
I EAES 2 A Aow AmHR, ol CATA Aol HIE &
He Mol A& % & Y AT Ringseng W,

M2 g2 1079 718 250 digh dukbel Vze
2 9 n), 2A7F 7]EE ] MANOVA B4 ZAzel x5
B4 A3k Table 4ol ANFYOH, BE JE% Gl

Kudzu_Culcis= 919} 22 S5 wjHd $xstn 7=,
&b Ant stk gt 5o EAEI st oYt SHE

Table 4. The mean intensities of on consumer acceptability, just—about—right (JAR) ratings and consumer's attitude scores of the 10
functional beverage samples

Black . ) - Kudzu_ R_Gins R_ )
Puer CornSilk H_Dulcis Mate F_Garlic ) Yam ) F-ratio P—value
Bean Dulcis eng Ginseng_W
Overall liking 537 s 67 61® 64 32 32 35% 38 38 56,878 0.000
Appearance liking s 63 64 64 64 29" 35 36 35 56° 58071 (0.000
Acceptability Odor liking 64 61" 72 65 65 250 415 45 4% 45° 58079 0.000
Flavor liking 500 56 67" 58 62" 33 260 34 4rf 34 48446 <0.000

Texture/ Afier Taste liking 547  61° 65" 61 63 48% 377 35 40" 48 34644 (0.000

YMeans values within the same row with the same alphabet superscripts do not differ significantly (p(0.05)
“Boled means significantly differ from the midpoint (5 of the 9-point JAR scale) at the 95% confidence level.
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Table 5. The list of attributes that the consumers liked and disliked about the 10 Functional beverage samples

Puer BlackBean CornSilk H_Dulcis Mate F_Garlic Kudzu_Dulcis  R_Ginseng Yam R_Ginseng_W
Bﬁghtness”(%f) Brightness(41) Brightness(39) Brightness(33) Brightness(45) Sweetness(17) None of above(49) None of above(37) Sweetness(31) Brightness(40)
Clarity(21) Clarity(42) Clarity(40) Clarity(34) Clarity(47) None of above(48) Milky(25) Clarity(37)
Sweet flavor(34) Sweetness(18) Sweetness(22) Harmonious Harmonious None of None of
Liking Smell of grass(18) Harmonious Harmonious flavor(37) flavor(33) above(30) above(18)
Familiar flavor(19)  flavor(26) flavor(36) Milky(31) Milky(25)
Milky(29) Milky(29) Familiar flavor(40) Familiar flavor(43)
Familiar flavor(32) Familiar flavor(52)
Residues left in the None of above(27) None of above(46) None of above(33) None of above(38) Brightness(41) Brightness(29) Brightness(26) Brightness(21) ~ Sourness(19)
mouth(20) Muddiness(28) Muddiness(23) Muddiness(36) Muddiness(34)  Muddiness(20)
None of above(22) Fresh bean smell(29) Bitterness(60) Viscosity of Viscosity of Astringent(24)
Sweetness(19) Astringent(41) Appearance(21)  Appearance(33)  Residues left in
Disliking Bitterness(24) Residues left in the Bitterness(39) Thickness(31) the mouth(17)
Sourness(19) mouth(27) Thickness(39) Residues left in

Residues left in the the mouth(21)

mouth(17)

Astringemnet(26)
Residues left in

the mouth(40)

Vattributes selected by more than 20% of the subjects in each testing site are listed
“Numbers in the parenthesis are the percentage of respondents who checked the attributes. (p<0.05)

o] BE VEEE YFE= g0o=z AE3S & 5 9, 2) AAA H7}just—about—right;JAR)
R_Ginseng, F H

G a ;
7 A2 g& 107149 7154 erd g§ 758 o Ax
BlackBean AR5} ui)# 12 o2 10719 7154 Sad gs 75e % A

(Nurungji flavor), ©3F A (sweetness), 225F A= (bitterness),
He = (astringent), HHE HZ(Chalky)e] 2HA 7}l
gk MANOVA 4] Aael AR 4 AI= Table 60 A
Algtgleorn, BE 7|sx oA oAl Aozt wrh
(p€0.05).

)

Correlations on axes t1 and t2

_ T8 ub A (Nurungi flavor)7} froAHo g2 7P w2
CornSilk, H_Dulcis, Mates= W3] 7]3%7} 7H¢ 2 A

e S2Able 4, 2UAEE Pre A5} ¥e ARES
« AstingT Appior As3tn e & 5 AATHTable 6). A o]E2]

o2 » Eluyor @E%‘ B gkl Q‘II:Z.} x U]i]{‘ %}1\_(4.0~4.6)-0—§M1, e
GemichoF,*  Kudzu Dulcis Yellcwa HASL 7154 7o dare HAE3 AL ¢ Azdvin
Sl :i::er:-ingiaE‘F“" ) e 3t ook AR, @l A E(sweetness)7} o2 =7
Ghinesen? ot i Pu:rh.;%‘:jfl’:niﬁ%'fﬁ UERH(p(0.05) F_Garlic} Yam S8+ ComSilk, H_Dulcis,

S ' ' R Mate A5} D] CATAAT A Fopsh= olfr= F3]aL 3
o e g nol, AriEoR nh 4 e 154 SuE 44
R -0 < s COrmSilk & dute Hsie ol FHH o] A%F /54 &
Mpdd “\iims‘z’z'v‘.mjMM‘i:huF BF 95E X3 Aow Alg¥ 238 A E(bitterness)
> S 9} Houk A% (astringent)’} AR A YERAH(p(0.05)
Eisalic === Kudzu_DulcisZ} R_Ginseng A8+ CATAZT 2loJdh= o]

o 2 &9t gevnto] W3l Ad, AnAEL 24 BHeTE A
&7 S ¢ F Ak 3k FEHoE foHew =

Fig 3. PLSR result indicating the relationship between
sensory characteristic of the 10 functional beverage
samples and consumer acceptability; OL—Overall
liking, APPL—Appearance liking, ODL—Odor liking,
FLL—Flavor liking, and TXTL liking.

Al e (p<0.05) HEHE Fe(chalky)= CATAZRF} #odh=
olffZ UG Jolto] HILM JAR 4 AFM = FolF
o2 A YeERd(p.05)3 o2 Hol, HHd FRdFE 7
Tb B A998 5 A

3 oAl W ojg 9 24 o

Mz ge 107k &2 Aed e A £8 2 F =
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Table 6, The mean intensities of on consumer acceptability, just—about—right (JAR) ratings and consumer's attitude scores of the 10

functional beverage samples

Kud R
Puer  BlackBean CornSilk H_Dulcis Mate F_Garlic . Z_u‘ R Ginseng  Yam - F—ratio P-—value
Dulcis Ginseng_W
N 1 n i DC. 2)a a a a c d cd D D
urangt 410 61? 64 59 60° 28 34° 37 47 44 41884 (0,000
flavor intensity
I Sweetness intensity 3.2’ 47" 46 41% 40 s52® 34 40° 53° 31 16815 (0.000
Bitterness intensity ~ 4.1° 3.0% 270 35" 32 40 76" 6.6' 39 5.0° 22622 0,000
Astringent intensity 4.7 36" 360 390 399 43" 63" 58" 44" 47 18549 (0,000
Chalky intensity 5.2 34 38°  38%  37% 42 58" 62" 58" 47 12907 (0.000

YMeans values within the same row with the same alphabet superscripts do not differ significantly (p(0.05)
“Boled means significantly differ from the midpoint (5 of the 9-point JAR scale) at the 95% confidence level.

Table 7. The mean intensities of on consumer acceptability, just—about—right (JAR) ratings and consumer's attitude scores of the 10

functional beverage samples

. Kudzu
Mate F_Garlic

Puer  BlackBean CornSilk H_Dulcis ~ RGinseng Yam .~ F-ratio P-value
Dulcis Ginseng_W
Atitue Villing 10 uy again 44" 527 6.4° 57 60" 27 28 30% 36 347 B676 0,000
1 C C D a ab a < < e d =
Willing to recommend 4.3 5.1 0.1 56" 59 27 27 3.0 35 35 39.079  £0.000
YMeans values within the same row with the same alphabet superscripts do not differ significantly (p(0.05)
“Boled means significantly differ from the midpoint (5 of the 9-point JAR scale) at the 95% confidence level,
o] kA ATet ARRA A, BE FEdA folHel Wdoeg 71548 =8 de s, #5548 AE, A &
ZFol7b WO (p(0.05), ©I= Table 7ol AIAIBETE. HRHA < & A g FHARE AR,
713%7t feHer 7P E=A1(pC0.05) YERt  Comsilk, AP 24e ANE 2 3 fER S8R e
H_Dulcis, Mate®|(Table 4) ThA] ®& o&d FHonx meh R_Ginseng¥® Yam ¢&9t3} T g3k 4 g AZs 54
25 foHow =7 JElTE (p(0.05) CornSilke] S5 o] fFejHog E9tow F Garlic® Kudzu_Dulcise ©F%
T ofFHE B ojuAEo AT} Slol F2 kA A2 gk, 2 Bk diE g, Adskel SA4o] w7 YEhe S
2 2HEgled, d2des Serrdd 3aE o AEE & & ol wE A Oig B v S8R 8L
o] okg]zl¢l 7|Fbo] Azl wrE A wlel 1 7x7b Al S+ CornSilk, Mate, BlackBean, Puerc Btal F1g3sh Moz
ol &8 FHE 207 solu o Sle FAloltiyu D) & hAlH ez Fagh ), Helxh ot FEE 54 UEhd
2011). &5l tigh sdto] 7|awst Aeg 3 FHE < ¢ F AT BE2d dsE SAeERs, o 54 ¢t
A 9P vA Aoz ARIM, o Yang JEC012) AW, AL, wghd, 2, Wi T4, 25, 44)
o A8 dFelde geld S i iR AdwkEel 7] AN 54 1AW, A, ' F 3 ¥ a3
st FeHer P SYE(E0.05)  F_Garlic} & e & we IHE AA, AR # vk WA,
Kudzu_Dulcis, R_Ginseng®](Table 4) ThA] & o]z} F3 9] WA, 2915 dA, 29U, Se dA, F ud, )
TolM BT FoFow vk F(p(0.05E& UEhlE, o I, dFEA, v 54 1R, A%, 2k, eF
CATA Z3jollMe] =nt, Hent, d&st 5o 5450 74 o, F R, adeFs v 52 b %, Heak o
Ql qFE F= AR AlmH Fx ok ouF o A g, sholE 22 g, AN o, e
A gn), - vl =3k @), s 54 e T
HRd, FEgw, 25, <ot Z'hE F 4avle] SA4=
V. Q% U #= ojom, BE AR felxel 2ol(p0.057F YR,
Mz ZAVS AAEE A3} CornSilk, Mate, H_Dulcis A&
o] AulAe] 7|5 % A& oA} @ =H ouy) I =
B oanolie 109 AR A5d SRelges v SwAd 8w ASE S B F et 71
e _ Al dskedl, olddl 38Xz A8k #eH 54 8%10R
2, &Hd2 e85 DA, AGRF 85 oS AAsY 3 : >
’ ’ i - £ owed, g gn R R gnl - wea el 7
54 B4 dolela, 24 AsEd 9L AR L o T R 5
sto. of S Teol el BALs il e ad e e bl ) i R o i o B
FS Lot skl WA 10714 AFE ts] BARE - _ _ .
Ao AAE] Ted B = el 5 oo g = Bt AJEE F Garlic} Kudzu_Dulcis® oo BAAHo=w =
NE At B53 54 &olE e & ol gt & 23 Pz EozE ofFeM EHEG ok ub 2uk o
B ARE Whstel BASAY aHA 2AE sige oo Lo DO e B S S 8
2ot o9l Ao BAHG. webA ol Ald 7154
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