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Formulation and Quality Characteristics of Noni Beverages Mixed
with Red Ginseng, Rubus Coreanus and Pomegranate Extracts

Eun-mi Kim'

Department of Hotel Culinary Arts, Kimpo College

Abstract

The purpose of this study was to investigate the physicochemical and sensory characteristics of Noni
beverages added with 10% of water(Noni 90), 1% of red ginseng(NR), 4% of rubus coreanus extract{NR),
5% of pomegranate extract{NP), and 4% of rubus coreanus extract and 5% of pomegranate extract(NPR).
Calories, protein and total fiber contents were increased in NR, NP and NPR. Total sugar was significantly
increased in NG and NPR. Fat, cholesterol and saturated fatty acid were not detected. Ca and Na contents
were increased in NG while Fe content was increased in NG, NR, and NPR. pH was significantly increased
in NG and NP. Sugar degree was significantly increased in NP and NPR. L and b values were decreased
in NG, NP, and NR and a value was increased in NG and NR. General bacteria count was 0 /mL, and
Coliform, E. Coli and 0157:H7 were gram(-) in all beverages. In sensory evaluation, color was increased in
NPR while taste and overall quality were increased in NG, NR and NP. Sour taste, sweet taste, and flavor
were not different between Noni and the mixed beverages. Texture was significantly increased in NP and
NPR. Therefore, mixed Noni beverages added with red ginseng, rubus coreanus extract, and pomegranate

extract were better than Noni beverage.
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Aol =] fo] dejRo, xud o
g =5 977t mEjEith

Morinda citrifolia(Rubiaceac)= FUA &R
A1 stetolu} ElolEl HellA =U(noni)Z £z
9o, xje wel indian mulberry, Ba Ji Tian,
nono, nonu, cheese fruit, nhav'® E2}71% 3}
el A7]E 45~6.0molv, Fule FAtA7)
Ber dF $80] rbssitth x4+ 20000 9
Al FARE 1E2] Al RIZte A2 AME
Ho] gton, g, utolai g, ek, 7,
g 27, At FEF, 9GS Boledl &
g4g /K2 A Ros g#A 9rkSingh YN
et al 1984; Whistler WA 1985; Hirazumi LD-
Furusawa E 1999; Wang MY-Su C 2001; Yoo JS
et al 2004; Choi BC-Sim S8 2005). ©|¢} Zo] &
Ye thekgt Aeldd-s JeA g Zgo1de
obz] AdelA A ghon, Y EAHQ 2go] it
3} 2}-8(Choi HY et al 2005; Dussossoy E et al
2010)3 345 EFDussossoy E et al 2010)7}
ek ’

=Y7E RSt Sle e RS AR
H scopoletin, octanoic acid, Vitamin A, Vitamin
C, carotene, terpenoids, alkaloids, anthraquinones
(nordamnacanthal,

din-1-methlether,

morindone, rubiadin, rubia-
anthraquinone  glycoside), B
-sitosterol, flavone glycosides, alizarin, acubin,
L-asperuloside, caproic acid, acprylic acid, ursolic
acid, rutin, linoleic acid, amino acid®]°l] proxer-
onine®] FT-H=o] UthWang M et al 1999;
McClatchey W 2002; Carr ME et al 2004). =4
Yol flavonol Ml GAIQ iridoid glycoside7} &
A=A cHSang S et al 2001). =t T+ prox-
eronine< Heinicke7} *J-% 2 2 xoronine system
< EY3hEA U2 £l 2 xeronine?] ATEA
o|, A Well &} 3= proxeronidasezh= A
o ola) @] 3t alkaloid= A== &
A& A8, Xeronine Thvt 84, AF
el goshe dulde] BalrRE WYA

A e HHBEE dove EH|tKChoi
HY et al 2005). ]} o] x1]e] g4 oFF o
T E7sha oy Euie] 573 WA el o
AL JER AQFH &3 e EAUT
ol Slt}. ol AL Bag A7vF Zasit @
A s AlFed ddog FE(LRE 2010,
FE 201008 2 9o, =Y E o] &3 AF N
& A (Park SH- JooNM 2006 )7} A F-o]t}.
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o Qo] MEES X
Aol A caramels}ol] oJ3l H 245 Urlfo] £
Adol@ olgoz W, = 42 1 o
Ake]l IEAQ AF 02 AX HHL F3 ginse-
noside Rhl, ginsenoside Rg3 & Uhkgh Al¥do]
AEEe Aer g#Ad JUckNam KY 2005
Jeong HS et al 2010). 4ol B%-& AA9] 7%
£ %2735} 31(Bhattachary SK-Mirata 1991), 343t
(Kim CS % 2002), Z7]%4 (Choi YJ-Choi HK
2001), BXH(Jin HI 5 2002)°] &3Ho|n, 7k
7]%%%7(Punnonen R-Lukola A. 1984)9] 7]%5°]
sich 2 ool A AR5 28
734, gl 2 A3 oA, gaes i B
o} hEA AA7E, HArls 24, detE
£ 5 A8 w3lol] i o) e B ET,
4 =423 A52E, IulE g gaEx 2
£, F53078A AA, 7198 2 AT AT
£o] 9tk E=37 2ol = AIDSHEo|H 2 F2]9
A, griolSAl 3 AT Fol Eadn Ut
(Kwak YS % 2003; Kim ND 2001; Berkhman
I-Dardymov IV 1969).

BE2} =@7|(Rubus coreanum Miquel) &0
FHRosaceae) A7 |(Rubus) &0l 431, 4ikat
Z-8(Yoon I 5 2002), 3-#&4(Cha HS & 2001;
Choi Ok 5 2002), 34T (Park JH 5 2006),
A g F2 Z3KKim DH 5 2005), AL
Zretol] tigt gt EFHJeon YH 5 2009)7} Utk

A F{Pomegranate, Punica granatum L.)& A #
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<Table 1> Formulas of mixed Noni beverages
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1) =
&

7+ Ao A& AOACH ) F3lo(Horwitz
W 1990) A%< Soxhletd], T 22 micro-kjel-
dahlF o2 FA819 o™, &2k adiabatic bomb

calorimeter(Parr 1315, Parr Instrument, USA)Z ¢
A ALAA Z AUA] (gross energy) o= &
2315 tHKim EM et al 2010). 2%, F2]o1 4 &
&, Ful2EHE, A AEFFH(KFDA)
o) wpg g AMgsR] EASISITE

2) SVIZ HEIBI A, C

g, A, YEES dAEFEETA(Atomic
Absorption Spectrophotometer, Shimadzu, AA-
6401F, Japan)E ©]-8-3te] 24319 a1, HlEM! A,
CE HPLC(Agilent 1100 series, Agllent, USA)YE

(%)
Ingredients Noni’ Noni 90 NG NR NP NPR
Noni extract 100 90 89.1 85.92 85.025 81.445
Distilled water 10 9.9 9.12 9.025 8.645
Red ginseng extract 1 0.96 0.95 091
Rubus coreanus 4 4
Pomegranate 5 5

* Noni : 100% of Noni extract
Noni 90 : 100% of Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng

NR : NG base + 4% of Rubus coreanus extract
NP : NG base + 5% of Pomegranate extract

NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract
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ALg3He] AZFA(2008)2) Wl we 248
Ak

3) pH, X

pH+= pH meter(Accumet 915, Fisher Scientific,
USA)E AM&slgler, 9=t FEA(Hand
Refractometer, Atago, Japan)E o] &3] 33] vt
8 st

4) M5

AW &= 2% 71( CE3000, Macbath, Europe western
and northen)Z AH8-3}91 2™, Hunter scaleol] <)
g L(EE), a@AR), (@RS 42 33 &
Boted FEAE AL E. o A& white
calibration plate #t-& 1=96.16, a=+0.01, b=+1.86
© & calibrationd}ed A}g-31% )

5) DA

Az =Y EFLEE el Yol 12 ©
F 34 C)ol BHF F vl E A A
ST RS FEL duiTEs, dgT
T4, WATF 0157:H7E 2 FFH(KFDA 2007)
o 9% e g FFsrh

A5 AA AR A3} 159(22.98+0.374)S T2
2 985S AR F S8 en, Frhyge
7-scales Zro] 2 AAHEQ FAHYE-E ARSI
o, HA 17X Hi 73AA FAol 2T
£ 5 HAFE =5 IUHHELE F 1993).
ABE YATET) EHiil Alg 250t
51 C7F S 28 i, #e] el 50 mL 4
ol A3l o, Hrt Atelo] Qite dE
AEE A0 AL02T)E A AAsETh

7) EHEM

At Eo] B4 AT} BedAl ZHe A
A4 SPSS 110 A Z2IaYPL ol&sid
Mean+SEE. EA8I]om, 7} Alg 7te] fol3
Q1 W3l one-way ANOVAE £2443}¢] Duncan's
multiple range test® A8t EASATHA Z
-F ol 2000).

m 2 & D&

1) glbial=

kU EFSE0 Y¥dEE <Table 2> 2
th @#FE YA ET} Noni 903} NGE Rt
31, BExiel 75 A7IRENR, NP, NPRo| =5t
o}, e ke vl al Noni 90, NGE

{Table 2> Chemical composition of mixed Noni beverages

Ttems Noni” Noni 90 NG NR Np NPR
Calories(kcal/100g) 30.55+021°  28.15£035°  28.90+021°  36.25+035  40.90+0.14°  48.15:035°
Protein(%) 02240.02°  0.19£001°  0.233003*  032£0.02°  0.33:0.04°  034x0.05°
Total sugar(%) 489+0.11°  425:021°  565:021°  490+0.14°  525:0.07°  6.35:021°
Dietary fiber(%) 027+0.01°  025$002° 0342021  0.45:002°  046£0.03°  0.46£0.01°

Meant SD.

abge

* Noni : 100% of Noni extract
Noni 90 : 100% of Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng

NR NG base + 4% of Rubus coreanus extract
NP : NG base + 5% of Pomegranate extract

: Values with the different letter are significantly different by Duncan’s multiple range test(p<0.05).

NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus exiract



QI Aol 7} YR ot Bt MFE A3
NR, NP, NPRo| BSIth 3] 9ge 242
A7 Noni90°] Noni®t} Z+A¥131, Noni,

Noni90E2.t} NG, NPRo| o] o 2 gskr} FAb
< MART glucose®} fructose?] ghaFo| o Bl
(Kong BM 5 2008), &7} <Table 4>} o] =
Y 2ot BEAh 475 drtes u o S
] WEog Bl FojdfriE EF}EE
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Y ggeael §2 54 263
7k 7V wer, N7 A7k Nevt frelH o
At & U smET 524, 34 B
¢} 57} A7} NG, NR, NPRo] f9jaez
%o A7 ZAaEA YEES 1Y

M3} Fato] H7HE NG7F fojd oz gttt o
£ BEate] Na 3% 21.3mg/100g(Cha HS &
2007) Ht} &5ke] Na ko] 82.4mg/ 100g(Kong
BM 5 2008)2. © %7 uH—‘?—E_i wolr} ule}

=2
AR

ol % F7HEN, AW, SulzEE, AT

< =4F Hdnh

Ul A% CE BE LR B4 gt

3) pH, %=
SV HIERL A, C Y £3589 pH 9 & <Table 4>} 2
wU ZRSES F/1AT e gere o pHE Alge] 39 o] Nfsh BEAE &
<Table 3>3} Zt}. Zg T3S F4o] A7FA NG &8 NPRO] Y] fAHr) wgtom Tikn) A
{Table 3> Ca, Fe and Na composition of mixed Noni beverages
Mineral - .
(mg/100g) Noni Noni%0 NG NR NP NPR
Ca 19.45£0.21° 17.35¢0.21° 35.2540.63° 19.85+0.35° 18.4520.35° 19.45+0.21°
Fe 0.55+0.02° 0.64+0.04 1.090.05° 0.98+0.07° 0.54+0.04" 0.92:+0.04°
Na 35.8550.07°  20.600.14°  38.00:028°  16.05:0.35"  20.05:0.63°  23.80+0.28°
Vitamin A ND ND ND ND ND ND
Vitamin C ND ND ND ND ND ND
Meant SD.
*>°: Values with the different letter are significantly different by Duncan's multiple range test(p<0.05).
ND : not detected
* Noni : 100% of Noni extract
Noni 90 : 100% of Noni +10% of water
NG : 100% of Noni +10% of water + 1% of red Ginseng
NR : NG base + 4% of Rubus coreanus extract
NP : NG base + 5% of Pomegranate extract
NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract
{Table 4> pH and sugar degree of mixed Noni beverages
Ttems Noni" Noni90 NG NR NP NPR
pH 335:001°  3.3720.01% 3.47+0.02° 334£0.01° 3424001  3.27+0.01°
Sugar degree(°Brix) 8.8740.04° 8.154021* 10054035  1025+0.07" 11403062  14.80+0.28°

Meant SD.
*>¢ : Values with the different letter are significantly different by Duncan's multiple range test(p<0.05).
* Noni : 100% of Noni extract

Noni 90 : 100% of Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng

NR NG base + 4% of Rubus coreanus extract

NP : NG base + 5% of Pomegranate extract

NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract



264
FE £33 NG NPe] A9+ 716t 2
EE 472 371 NP} NPROJA fre] Ao

713kt

NR9| pHS} BE+ EE2 ¢43(Cha HS ¥
2007)%] 2.48, 9.4°Brix Bt} Fo} B¥zl 9dER
e =Y E2Ee] A9 718 Kim YK
$(2010)9] Aol oJetA Lo F29] pHIF
334010 £228 0228 Q@gloma B o oA
MEE =Y EF S8 £290 & 93-S
ulz RAeg 7idert

4) Mz
U E9-E89] MEE <Table 5>9} %ol 3

gazelte]A] A 178 A 132011)

& el e L33 bak2 Noni>Noni 90>NG>
NP>NR>NPR °]1, agt-& NG, NR>Noni, NP>
Noni 90>NPR o]t} L3 bake Yol &4,
EiAl ARFE 27k 2Af =HddET Yot
Bon, agtd T4 BEAE A A% =

ddEt ST olE 4t "M agtol F
7¥eche Kim EM$} Lee HG(2003)2] Q79+ 4
F A7bgo] At Lk bgke] gt
Ko SH 5(2008)2] -9} Hls:3t A3E B3t

5) OId=
Y EHSEE 19 B ¥R Rt ¥
o] B|AYE ¥ ZAE <Table 67 Zo] UnbA|

{Table 5> Hunter’s color value of mixed Noni beverages

Color

Group‘ L a b
Noni 38.7240.05" 28.80::0.09° 64.35+0.07"
Noni 90 34.0240.63° 26.420.28° 56.42+0.16°
NG 21.16+0.06" 32.9420.01° 36.18£0.01°
NR 12.32+0.19° 33.08+0.08" 21.2140.17°
NP 16.22:0.23° 28.92+0,08° 27.7240.33°
NPR 3.130.08" 17.730.47 5.23+0.15"

Meand: SD.

*>¢ : Values with the different lefter are significantly different by Duncan’s multiple range test(p<0.05).

* Noni : 100% of Noni extract
Noni 90 : 100% of Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng

NR : NG base + 4% of Rubus coreanus extract
NP : NG base + 5% of Pomegranate extract

NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract

{Table 6> General bacteria count, Coliform, E. Coli and 0157:H7 value of mixed Noni beverages

Noni~ Noni%0% NG NR NP NPR
General bacteria count 0 /mL 0 /mL 0 /mL 0 /mL 0 /mL 0 /mL
Coliform gram(-) gram(-) gram(-) gram(-} gram(-) gram(-)
E. Coli gram(-) gram(-) gram(-) gram(-) grami-) gram(-)
0157:H7 gram(-) gram(-) gram(-) gram(-) gram(-) gram(-)

* Noni : 100% of Noni extract
Noni 90 : 100% of Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng

NR I NG base + 4% of Rubus coreanus extract
NP : NG base + 5% of Pomegranate extract

NPR : NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract



A, ¥, HRE WM w EPeRe 32 54 265
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6) ZsZA & Nt o|getd i 42 SAS &

U EE 80 g HehdA Aok <Table  A8kla, AA7|7] & v AEe] ¥iste) &
7>3 2t AL MFo BEAE H7IRINPR]  THIME AASIATh €%, duAd F2olyd
oA og F5km, B AAAHQ] e = g pUdnt BERatet AR/E A0t
AT B4E Bl AR5 7R =Y £% @ NR, NP, NPRo] B3ith £9<] #%-2 Noni,
8571 fd oz git Aldk @b e = Noni90X.th NG, NPRe| #ej&oz ©sith A
Az 338 7t f9)89 Aoz} gl d Edl2EE, TR B1E HAY

el =7 NP2} NPRo| frol4 o=
ETE o148 WAL A3 v} Dol 3

FEe F4tol A7 NG7F VT BSke
EUSRES 527, 34, SR AF7) A

Otr.] ;‘<«L°4

Mg Brkes v Bt 28 e 3 BEAL 71 NG, NR, NPRo| #9402 #ston, UE
MFE FAlete Aol ¥ F2 A2 ¢ = Utk & mUdam 3alo @7}51 NG7} o8 e
= u}ol—q, pH*‘: g_/d-jv,} A 52 ‘;;?}NGQ— NP
Na& 2 o] Age ke, dEe AFE Wk
NP$} NPRoA] frejd o Frtstith Lat# b
2 AT 718 AEeRE Hol AFHse v e wd 3 BEAL AFE R A =
Heol AAE gt M7 itetel S H°J°“EE} "‘OP@OD% agte A BEAE
T &) v 34 BEAL AFE o83 Xéﬂﬂ Y fdEnt Frtesich kA
o |87} H7MEA & AFSEE ML & drE 0/ml°l J% a2 diid=t 0157:H7
Al HETL Nonif -2 Agaigion /it = 2% SAo|ch WA 43 Ae M7
& AEL 10% & 343 Noni90, Noni 909  EEzIE #7}st NPRe| f9dos ¢, o
{Table 7> Sensory evaluation of mixed Noni beverages
Sensory attributes Noni’ Noni90% NG NR NP NPR
Color 379+030° 3694026  4.67+035°  448+047°  527x0.13°  8.15x021°
Taste 296:034°  378+028°  5.16+0.34°  554%032°  5455029°  5.19£0.40°
Sour taste 5814033 5.88+0.18 5.98+0.32 5.7420.16 6.170.49 6.08+0.50
Sweet taste 317H037°  3428035%  4.06£044° 2543035 3.04£031°  3.18+0.37°
Flavor 491:046°  488:029% 5274027 4062041  394:030°  3.41x045°
Texture 4.82+045°  5224030°  425+036°  3.09+045°  6312043°  7.24+034°
Overall quality 3.624024°  3824025°  474+0.50°  4.94+038°  5.112039° 558035

abe

Meant SD.

* Noni : 100% of Noni extract

Noni 90 : 100% Noni +10% of water

NG : 100% of Noni +10% of water + 1% of red ginseng
NR : NG base + 4% of Rubus coreanus extract

NP : NG base + 5% of Pomegranate extract

 Values with the different letter are significantly different by Duncan's multiple range test(p<0.05).

NPR NG base + 5% of Pomegranate extract + 4% of Rubus coreanus extract
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