Korean Journal of Human Ecology http://dx.doi.org/10.5934/KJHE. 2012, 21.2.363
2012, Vol. 21, No. 2, 363-375

u@x gu9 o3t 54 2 A sl
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Abstract

The purpose of this study was to analyze the physiochemical properties of blackberry fruit beverage(BFB) and to
develop a descriptive analysis procedure for evaluating the sensory characteristics of BFB. The amount of soluble
solid, free sugar, pH, acidity, chromaticity, flavonoid, and anthocyanin of BFB were determined. All BFB samples
demonstrated significantly different physicochemical properties(p<.01). Ten highly trained panelists identified the
following eleven sensory attributes in the BFB and defined by standardized terminology for each attribute; turbidity,
chromaticity for appearance characteristics, berry, grass, fermented, sweet, astringent, and sour for flavor characteristics,
throat hit, refreshing, as well as astringent grade for textural characteristics. There were significant differences in all
the eleven sensory attributes of the BFB samples(p<.001). Descriptive terminology used in the BFB analysis was capable
of classifying the sensory attributes of the BFB. Based on these results, the analysis method and sensory evaluation
techniques used in this study could be reasonably applied to other fruit beverages for establishing similar physiochemical
characteristic and descriptive sensory attributes.
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Axzog BEApo] Arkeke oF 14411800, Az} 2o Qi)
55 s vEE Al sFelA sy AF7A BEAL S5 #E Ao e BEA} %7
83.7%7} A4r=al gti(Jeollabuk-do Statistics Data 318t B4 2 28A41% HZA3}o] #3E A7H(Choi,
2009; Lee & Lee, 2009). BEAl= F2 Az 2H|%E 2004), 4, BEA, AFE Hrkst =Y &8-S5 7)
3 Qo A & FHFY A8 olyel AAFFe]  H(Kim, 2011)ATI} Qlov, Al BEA g5 o3}
gt Aawrt S7hEws 22 9 S50 A8 ol8w I B4 9 dsHrtE 93 BRA 28 1fe 54
o] 3] F7FBlAL Utk 53, HiAhs dvlle]l i o] vkE BARgo] Y AFE HFsith
ZefE o=/ A%<l Anthocyanin AlE-2] M= A wEha] 2 AT AEAGoA A= Q= Bt
aFEe] B84 wiEol AF IRk Al A S5 AF sty A& 53 A FAYle &
= AR 7IRE QAL 9lor FHe] AAEA Fo A S5 BAROIE /Ee $ Bewrts s
=7} =olR|al Jrk(Park et al., 1997). o BEx g59l o|gers EA AFEAT 4
FH AEol ek F2%7Rs AR SHeAA 2nak B3] B4 Bk e BARgolo Ade ASSE
o] FALRE A= on, AF 2uAuke Stk olE Y EiEA 28 ¥ Vgt HEgE] #HeH
2 dybHo g FFzatel o3 o]FojAL QIvk(Kim, 7he] Bol= Zgro] Aurte] 715 el vk AlENE
2005). wEhA AlFe] #sd AL FAF Awd 9 o] 7x AFyt @ AoE AlgHh
o= i ¢ e Aak Q%S’J Fa o] EopA|aL gl
tHChung et al., 2008). W5 K= F&ke 7AxALe
o olate] Aol b, B W, £7H 5 <Izkel )2l I. a4
E AA FAHoE gdsial O A3 Adsshs 34
o|thKim et al., 1993). 1B AZE A AR = & 1, AEE
€ 77+ Adslal JesAl BARE & Qe BAMEOlE
Ashs Ao ujle ZasiAckMichael & Lee, 2005). & 2u AEE ARE =2 S8 Aokl
A5 W Fo]  shtel  HARLA(descriptive ArtelE BRAlE AzEer A4 2eiRloR
analysis)& 2570] 152 $HE Jd QY] st A Hi e 28 6AFS Tt WA 2isiy
F BASE RE BT 549 g1 wg, e 1 ST BHA A AT BANRE H
Sa EAREE Audos itk pHos g T A ARE <Table 123} 4.
Wed AL Ao osstuAt & ul 71 avby 0 Eijai
oz Al83l= 7IHo|tKKim et al., 1993). A3 A+
(Hong et al., 2006; Park et al., 2010)] w24 289 1) 9%
He7t FEL iy A, g JAFHR] 7155t Bua ogel GrEde Algs 247 mE s

4
F8 W} g2oln] 34 1he] HAE N BBt

(Table 1) Information about Samples

Items Type Raw material and content
BFB1 Extracted beverage concentrated liquid of blackberry 100%
BFB2 Extracted beverage blackberry 94%, Purified water 6%
o blackberry 93.5%, white sugar 3%, fructose 3%,

BFB3 Liquid teas . . .

citric acid 0.3%, vitamin 0.2%

. blackberry fermented vinegar 95%,

BFB4 Fermented drink . L .

apple concentrate, white sugar, citric acid
BFB5 Liquid teas blackberry 100%, honey, yellow sugar
BFB6 Liquid teas blackberry 61%, yellow sugar 36%, honey 3%
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o] PAEGEA(RX-5000, Atago Co., Japan)= =43} V : 0.IN-NaOH &<4] Z4=] (ml)
&f °Brix2 FAIBIYIL, BE 42 33 vk SA% & F : 0.IN-NaOH &<¢] <7}
o] Fago 2 Yeplint. A : 0.IN-NaOH £ Imlol| 433}
= f7late &
2) FEF D : 3Au)s-
S : AEANFHZF

%FA%—% 2 3g9] 70% MeOH 50ml-g 211 80T o

A1 6037t microwave & 3FtE FENS Tt
4) R ol=

& F ofFds Somlel| 83kl 1 g 0.224mo
membrane filter2 o3}5le] HPLC(Futecs NSG-440,
Korea)= 8], AZstet. freld s e
<Table 2>¢} 7t}

3) pH ¥ 2=

pHE A& 30ml= #3}e] pH meter(PP-15, Sartorius
Co., USA)Z 43191, 2leE: AlE 20mIE #Hsle] =
T2 100ml FEE H, I F 20mle FHshol
0.IN-NaOH= pH 8.30] & ulj7}x] AAs}aL citric acid
2 ksto] Tt FFH %) o2 YERHITH Chae et al,
2000).

1

(%) = Vx FxAxDx S

x 100

EetHeolE o E4E HF dAes 74 AR
10g& #3}e] 70% methanol 50mlE 7|53l microwave
32712 AMg3te] 90T oA 1ARE 253 5 50mlE
gate] Aol olgatlct. AAeE vkl AlEE Iml
ol diethylene glycol 10 ml¢} IN-NaOH ImlE €31
state] 37¢Col| water batholld 147k ‘E‘l%/\]’:’l
20nmelr  FF=E SAHsH. ol
catechin® 2 “g#3}9ict.

1S

FEae

;
flo ot rlol

AR

5) QFEAlRd

QtEAJopbd ] BAe A8 10gg 500ml AZet~=a
o] YL 1% 94ko] §JE= methanol 200mlE 7}ate] &

Ake] A=
T 2t EEske] 10ml2 -83k9dck. o]o] syringe filter

(Table 2) Instrument and Analysis Conditions for Free Sugar

Instrument Conditions
Column Shodex Asahipak NH 2P-50 4E (4.6 x 250mm)
Detector ELSD (Model 200 Softa corporation, USA)
flow rate 1.0/min

Column temp 35T

Mobile phase water

. acetonitrile = 25

275

(Table 3) Instrument and Analysis Conditions for Anthocyanin

Instrument Conditions

Column Pronto SIL (250 mm % 4.6 mm ID)
Detector(UV) 530 nm

Column temperature 35T

Mobile phase g'ﬁl;er: 8 .ﬁcftgjtr:ﬂ? 5 ?Vc/it)one : Phosphoric acid =
Flow rate 1.0 ml/min
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2 oj¥}3te] HPLC(Waters HPLC system, USA)E &4
AL, StEAlob FHeF A 2718 <Table 3>3F T}

0) A=

Zt Alge] AMmEAe AAA|(Color and  color
difference meter, SP-80 Denshoku Co., LTD, Japan)=
ARg3te] 431913, Hunter's LEH(M A=), aﬁ(24*"E)
A (A E)S 27} 33 wkE 43 & e s Y
WAt

7) BAREO] T
@ =g 14

RAMGO] S 9% dde 2w 9 FAB)
T B B Rofol Bile] Qi AERY
S} sl et SR 159 BAREY sid e Ags

Sc. WA} o] AT 2AR) Slshe] T
Sl w, A, A, 2ste] b4 Jl Rl e
34 AAKE skt 1 A% 703 olgel 103 A
% W7l sidz Agehnt.

Gl
o A5Hrto] Ak APAT(Kim et al.,
2007; Lee et al., 2005; Suh et al., 2001)E Z13}c}.
e} ofu|a&-2 kTl 2AIMA F 6AI7bel| AR A
A=t o] ©AlolA sid e dolA HsHARe] A,
dg] 9 dal, #5H 5439 FHdl s Awetal 2
AT 543 Fa/dol sl 2rEssict
22 559 HARRAS 93 SRR F 1079
o, F 234 13]0) 243 ol to] A0 HIr} T
A T oefet Bl 58 AXSte] 252 93, 3,
gl 2x 4 gk dHe] BAR-olE WgstaL, vHEE
iEg7ket 25 B 3gS Hdsgnt. o] w s

o

:‘é@
g

Hdl i

L

PR HGH"

ol LFHS0ml)S Fol AASEIEE. ol

oA FE3 A A 2

HHo] =5 X587

£ hde A QX471
& stel <Table 43} 2ol A133)
3, 5 g7KeAel Bte] £E F 24t
Stk BE WeAgSe] BEA guel 54 2 w7}
ol e d W £

2 YAkt

C WALl Bad e AL
= 8% #217(100ml)
Azl gk

=2

A= 37180t B7F Al Al Es SElTT HEE 5t
At AEE F7E Al 4ok e F AEE A5
(CHP-3460S, Korea)Z 571171 &3 W #4S 37
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@ Fhhs 2 W

B2 guol e 5
BE=E Addd v gde
M g2E BT P

= Q,]J,]- U}ZUI Eﬂ_;(ll 0

3AIoH, 15:dell A 33] g A=A 7l

=4 Pie At g
1910] w29l WlAH 6
kst Alzel 54 97

e, AAARRE &

=
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SR} £4% A2 SIS S, Pl 1T HIF

o e TSI W 159 A=t Aesn 5
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n= /\164 o 3Q H]—.lé_ 276

(SD)= YepPASIH. ol3teh]

(Table 4) References for Flavor Attributes of Blackberry Fruit Beverage

Flavor attributes

Reference samples

Berry 100g blackberry extracts

Sweet Sucrose solution 10%

Sour Citric acid solution 0.25%
Astringent potassium alum solution 0.1%
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S Y BAN BSE) 5

12.0 ver(SPSS Inc., Chicago, IL, USA) SAIZ2 13-
olgste] gl IF b HIEF EiHEAMS] Kruskal-
Wallis test2 F2]2-& A58ttt #sH7F A=
v =& v‘f— q(one way ANOVA)S A8k & 43217
zkol7} Q= el Wil p<05 F<EollA] 1 Aol w}
2} Duncan's mu1t1ple range test® FAE}ATE HALH
W7} Aot olsehd A} 9 A 27 Ashe] 4
AAEE BX3}7] 93 Person's correlation® 2 74733}
GrHWon & Lee , 2007; Won & Jung , 1999).

01

m Z3 9

N1y

1. gk, 72lE

224 gE0) i
o ASH Bt

o} freld $4 A= <Table 5>
10.27 ~ 55.32°Brix o] A&

O 3-1_
oA Abolg EYthp<o01). 3=+ BFB67}
55.32°Brix2 7Y =2 #S Heen, BFB2}

10.27°Brix® 73 wobth. Choi(2004)2] E-Rx1du) o]
=7 gx SAZIY wEd nlgr] o 9EE
2.3°Brix, €<7] W] @E= 10.2°Brixe]™, Youn et
al.(2009)2 ¥ Hgl EEAidr)e] Bt 94
10.7°Brix2 Hi13le] 2 oA Aol zjo]E By}
ole} 2o Ayl= <Table 1>oM BE Frfj=t = &

2Rk 7|13 =S gol7] flske] AlE Al

A

& s olu) ArhEs Pel £F
tols mel Aoz dun, Aoz
X o #x)F20] T 12°Brix
(Sohn et al., 2006) £ ¢I7e] HiRa &
Aoz =2 ko] HAh

2Hz2 59 F3F 4 A, glucose, fructose,
sucrose, maltose”} lEom  AEH  glucose,
fructose, sucrose, maltose 3= F-23+ xpo]E ERN
tHp<.01). Glucose®} fructose= BFB67} Z4zt
34.28¢/100g, 26.16g/100g= 714 =& -3 ehligle

™ sucroses= BFB57} 12.40g/100g2 74 &2 4=
ebdic}. BFB13} BFB3+= A3t sucrose S X ¢l

BFB4:= 0.34g/100go]iet. vPH BFB2¢} BFB6oIX =
sucrose’} AZEHZA ottt Maltosex= BFB1ojA]
1.64g/100g= 7F4 =gkor] BFB3: 1.36g/100g0|uh
BFB2, BFB4, BFB5 2 BFB6olA= AZ5A] ekgith.
Cha ef al.(2001b)¢] B3z} %71,] glz=wto} o] g2
T 24 B4 oA maltosel= 1= o2 UERto,
Park(2001)9] v]&E7|9} obemty)o] 7184 & 42
o] w2 vjs™ 7oA sucrose’} e Ao = B}
Go} B oAqto] AR AZF|A sucrose, maltose”} $H--
H Zo= yeht dedTel vhE Z23E ®Hrh 1e
1} Choi(2004)2] v]&7]et gk7]o] BEEAE7]9] 71
A 3 g =AHA  glucoser= 2.94 7 10.81%,
fructose= 5.34 20.54%, 1.32 7 5.21%,
maltose= 1.47 ~3.32%% H135}9t}. Lee2} Do(2000)

S

sucrose+

(Table 5) Soluble Solid and Free Sugar Contents of Blackberry Fruit Beverage

(9/100g)
Samples 5
Items X
BFB1 BFB2 BFB3 BFB4 BFB5 BFB6
soluble
solid 22.13£0.00 10.27+0.04  19.07+0.02  12.59+0.01 32.20+0.04 55.32+0.03  16.682"
(°brix)
Glucose  10.77+0.77  5.38+0.17 7.8540.14  10.65+0.09 22.82+1.91 34.28+1.91  16.158"
Fructose 8.47+025  6.76£0.08  11.06£0.34 8.09£0.28 17.27+0.57 26.16£0.71  16.251"
Sucrose 1.69+0.11 ND 1.62+0.07 0.34+0.01  12.40+0.73 ND 16.259™
Maltose 1.64+0.03 ND 1.36+0.03 ND ND ND 16.801"

BFB: blackberry fruit beverage

Values with different superscripts within the same row are significantly different p<.05.

" p<01
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T Ak A Ak A9 Aulg ol wlef
ttarta Huskeled], 2 A7 dRAFEA 7
G ko] =2 Avp= AP ATH(Cha et al, 2001a; Park
2001)0 4] FAH Hafele] FFAalo] E= <Table 1>
A AABEARC] BiAl SE5AE Az B Foll M7t
® dAglre] ofgko 7 Holth

2. pH, &tz

B2l 59| pHe} 2b= &7 A¥= <Table 6>

2t} pHE= BFBlo] 4752 714 =2
BFB47} 3.2620 2 7} o} A1E 7

W BFBlol 0.6002 713 5%8 &9& FE AFE 71|
o)A zo]lE B ATHp<.01).

3. E2tE0|E, 2AtEAlOH]

BRA g5o] ZTakrwolss} ohEAold 24 At

+ <Table 7>3 2t} ZEfEw-ol= e
722.61mg/100mlz2 7} e
221.13mg/100ml=2 7P v gk vehl 2 AlEF 3F
FolA ol oﬂ;].(p< 01).

QREAlel FolA] 7 e el B FHAR
F7ls Fel=ElE AsksHe 7H(Park et al,
2008) C-3-G(Cyanidin 3-O-B-glucopyranoside)= BFB5
oA 43.83mg/100mIZ 7} =& 35 2o BFBI
< 1.38mg/100mlo 2 717 vhe 3hs Kol BE AlFE T

oA ztolE B SArkp<.01).

C-3-R(Cyanidin 3-0-6"-O-a-rhamnopyranosyl-3
-glucopyranoside) =443}, BFB57} 99.10mg/100ml=
71 2o 7S B3, BFBIE 5.41mg/100ml2 714
S s vEh BE AIFE T FoH AbelE e
THp<.01). Choi(2004)= E3ApE7]o] QHEAlopd 3k
2 ghsFtollA] mlg) Bt 18w o) B Zog B
el ol &= Az o] &HE Hiatdue] g
Loof whet Ao QEEAlopd ghkel]l fol7} 9l5S vEt

[e]
=2 3

itk Kang et al.(2003)S etEAJold M= pH, Ak
(Table 6) pH and Acidity of Blackberry Fruit Beverage (Mean+S D)
Samples 5
Items X
BFB1 BFB2 BFB3 BFB4 BFB5 BFB6
pH 4.75 3.71 4.16 3.26 3.47 3.44 16.769™
acidity(%) 0.60 0.86 1.02 0.93 0.89 0.68 16.630"
BFB: blackberry fruit beverage
Values with different superscripts within the same row are significantly different p<.05.
" p<01
(Table 7) Flavonoid and Anthocyanin Contents of Blackberry Fruit Beverage (Mean+S.D)
Samples »
Items X
BFB1 BFB2 BFB3 BFB4 BFBS5 BFB6
Flavonoid .
398.5249.7  552.54+£8.38 412.04+7.62 221.13+£3.47 722.61£6.99 596.22+11.77 16.392
(mg/100ml)
C-3-G -
1.38+0.02 23.31+0.46 16.48+0.21 2.21+0.01 43.83+2.00 19.56+0.21 16.579
(mg/100ml)
C-3-R -
5.41+0.06 84.57+0.80 36.04+0.34 6.99+0.01 99.10+4.33 62.43+1.67 16.579
(mg/100ml)

BFB: blackberry fruit beverage
C-3-G: Cyanidin 3-O-B-glucopyranoside

C-3-R: Cyanidin 3-0-6"-O-a-rhamnopyranosyl-3-glucopyranoside

Values with different superscripts within the same row are significantly different p<.05.

sk

p<.01
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281 229 0138lE S4 U BA BEEI} 7
3, o] Soll oJate] Jaks whethal sl 2 A7 (p<01). Cha er al.(2001b)2 E2AE7|= Halo] 4<%
o] BFB49] QHEAJopd ghFo] b2 olf= Eiat a5 mgh Y2 oRizivhal Bagh & & o] & A7

oA AgE Akl JFo = et
QFEAJOP A7t W) Hof wilg- EFEHS Has]
S}, Rhim & Lee(2002)2 &5 7H Al P|d= 2 o
Aok A2 S High A8 SIsiA] Lol A
7 S Als A v ok SebEeo| =0t QEEA|
old FheFo] o BFB5 AlEe] HI/AERS AH
<Table 1 x>, B2} 100%0)] 23} ghto] 7w
MJTHFE BFEY, O Aol vls) HEAlopd g
o] Yt BFBlS ERAl 3o [00%2 H7|=o] glo
U, ol FEIFREA AZAHNN 5 kst A
o= YhE AFoR ehEnh mEka] AlFE QHEAlOR
Shako] Aol BiAle] F5, Ay 2 dAgE § A
Arz7e] zjolof W Az Al ECh

ERA} £59] MeE= <Table 8>3 2t} &89 97
= JehfE= Lgke BFBI1o] 50.598 713 =91, BFBS
7} 189302 7P vk 3k Ko AF 3 794 2o
= BHp<01). dANEE e aghe B84 94%
o AAGE #H7Fste] vk BFB27) 513022 714 =
o 7S Yehia, BEA} 39 100%2] BFB1o] 23.03
o= 7P ol AlE ZF frolH AtolE B tHp<01). ¢
of A2 & u] 359 AxE AR Az Al Ve 5
HAb 5o Fhro]l BErE Lk YolAaL, aghe &
7Vehe AS 2k FNEE YeRE bk BFB2
7} 15.802 714 =943, BFB3oA] 10.112 7pg 2o
#e Ye BE AEIR] {97 Aols HTh

-

Sk
o] 3 SBAIZA A A
S| 7o

==
SEO. =% [e) 37
FE FAE Zes Addn.

5. BAFSO| JHY % W

BAREA FAR8E o =2 A S50 BA}
2 EA 2 go]o] Aol <Table 9>} Zu}. 9] EA
< e}t Mr 2712 B4, &) 542 weld, S
A, BEH, Tl At "Weut F o71A] 548, daA 5

EX]
o jmagmi O-1- O 1 0

¥R ogo] PHsusl Avl= <Table 1057 2tk
B2l 5 JTBEAS Hr1e A3, 2714 o) B4
BT AlE Tkl 242l ZpolE B Sthp<.001). dE=
= BFB57} 11.602.2 71 =3ka1, BFB1o] 3.002.2 7}
=
™

dgko] 71 ke Aol AX|5SL). A == BFB2
oA 113302 BoMe] 7wy} 714 =9kl BFBIo]
45002 7P sty BiEAl g9 InEA HrE
3, 6714 Fr] EAelA BT fo)HQl ztols Bt
(p<.001). BFB1-2 H| 2|3}, ZA), 25, Hant 5ol

(Table 8) Hunter Color Values of Blackberry Fruit Beverage

(Mean=S.D)
Samples )
Items X
BFBI BFB2 BFB3 BFB4 BFBS5 BFB6
L 50.59+0.30 30.50+0.05 30.34+0.13 50.05+0.07 18.9340.20 21.3540.35 16.569"
a 23.03+0.17 51.30+£0.15 34.31+0.40 31.5740.11 39.83+0.30 45.49+0.20 16.579"
b 13.67+0.01 15.80+0.04 10.11+0.09 11.9340.03 12.62+0.14 12.49+1.47 153327

BFB: blackberry fruit beverage

Values with different superscripts within the same row are significantly different (p<.05).

" p<o1
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Aee sstont
7+

2 B9t BFB4= HE ©E HYed o
oHor Jbg Aap) Uehtort & Se| BRE A7
o A= BFB4=  Hlax EX
5 -4 }L:JP

‘{r Xﬂz

(Table 9) The Definitions of the Descriptive Attributes of Blackberry Fruit Beverage

5744 BFolA freH]l
2pol 2 Hrkp<.001). Hd7le] H=i= BFB1o] 11.00
o= 7P %9ka1, BFB6o] 3.500.2 71 wigkt)h A
7+ BFB37} 105008 -9
BFB5lA] 3.160.2 7bg vre 7w

]

1

l

Zoll B ol Faw, 2
7] WEo = ke
gﬂﬁur 3714

o® B wgrov,
ni

[e]
He Ax

Sensory attributes

Definitions

Turbidity How murky the beverage is.
Appearance . .

Chromaticity How red the beverage is.
Berry Aroma associated with berries
Grass Aroma from the stem of berries
Fermented Aroma from formation of alcohol sugars

Flavor ) . .
Sweet A taste associated with sweet substances such as sugar, fruit sugar, or glucose.
Sour A taste associated with acid.
Astringent A taste associated with tannin.
Throat Hit Smoothness of the beverage felt on the throat when swallowed
Refreshing Freshness in the mouth

Texture
Astringent Astringent texture in the mouth
grade

(Table 10) Sensory Characteristics of Blackberry Fruit Beverage

(Mean+S D)

characteristics e — —— Samples - — S F-Value
Turbidity 3.00£0.63 5334103 5.834075  333+1.03  11.66+1.03  9.83+1.16 53547
A Chromaticity 450£1.04  12.66£0.81  7.83+0.75  650+1.04  7.83+147 1133121 31006
Berry 633121 1133121  10.66£0.82  417+1.17  850+1.05  9.66+1.03 26134
Grass 1.16£0.40 1502054  1.66£051  1.66x0.81 200089 133051 803
Fermented 133+051  3.16£0.75  233+1.03  6.83+1.72 416075  133+051  22.68"

f Sweet 930:0.81  5.16£075  7.84£075  516:0.76  11.0:064  141+075 92999
Sour 1332051 1033121  8.16£0.75 1250+£1.04  3.50:0.54 133051 13870
Astringent 1674081  6.67£1.50  1.83£0.75  200:0.63  2.66x0.51 1162040 234437
Throat Hit 11.0+1.41 567£1.63  8.17£147 633121 450£1.04  350:0.53 167017

T Refreshing 8174075  733+121  1050+1.04  7.00:0.89  3.16£0.75  4.00:0.89 34315
;ﬁtdﬁ;lgem 233:0.81  5.83+147 1.66£051  2.00£0.63  2.00:0.63  2.00:0.63 18727

BFB: blackberry fruit beverage
A: appearance, F: flavor, T: texture

Value with different superscripts within the same row are significantly different by ANOVA with Duncan's multiple range test at

<05
™ p<001
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(Table 11) Correlation between Sensory and Physiochemical Characteristics of Blackberry Fruit Beverage

Characteristics SS;:;ble Glucose  Fructose  Sucrose  Maltose pH Acidity Flavonoi 3-G C3R
Turbidity 137 a8t 1897 66 -462 -429  -018 878" 46" 74

A Chromaticity 236 225 329 -262 580 w460 a7 40 -049 039
Berry 121 -03 16 -023 087 16 171 543 088 148
Grass -179 -122 -100 231 185 237 312 -027 216 201
Fermented -466 -283 -342 312 2383 -496 648" 242 311 286

! Sweet 3" 901" 909" 349 068 -055 485 636" 38 381
Sour 4T w6 -6200 2316 7 TR ¥ A 7V . 7§ M ¥ B )
Astringent - 443 -429 -395 -101 2312095 152 247 024 102
Throat Hit ~ -673"  -434 -442 -12 92" 816 .25 -455 -331 -395

1 Refieshing 153 -8047 6957 483 617 526 353 6057 -5t 25017
Astringent g0 gy 475 34l .52 o401 265 2194 2213 .13
grade

<05, p<Ol.

A: appearance, F: flavor, T: texture
C-3-G : Cyanidin 3-O-3-glucopyranoside
C-3-R : Cyanidin 3-0-6"-O-a-rhamnopyranosyl-3-glucopyranoside
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(Table 12) Correlation between Sensory and Hunter Color Value of the Blackberry Fruit Beverage

Characteristics L a b
Turbidity -896" 524" -.034
. Chromticity -589" 914" 361
Berry 645" 586 107
Grass -.012 .031 -.134
Fermented 138 -.058 -.161
f Sweet -592° 126 -167
Sour 33 118 -.044
Astringent -.143 606" 678"
Throat Hit 608" -834" -245
T Refreshing 476 -323 -172
Astringent grade 177 459 5617
T p<05, 7 p<.01

A: appearance, F: flavor, T: texture
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