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ABSTRACT

To find the best fermentation time, partial fermented noni juices
were prepared from noni fruits by fermentation for different period, up to
4 weeks. The quality of noni juice from different fermentation period was
assayed by measuring its functionalities, including the physiological and
chemical attributes and total microbial count. To investigate the effect of
pasteurization on the quality of partial fermented juice, the best fermented
noni juice was subjected to pasteurization at 65 °C or 75 °C for two days.
The quality changes during storage of noni juice with and without
pasteurization were conducted at room temperature for two months. The
characteristics were analyzed for following (1) changes in the physical
properties including total yield, color value, pH value, organic acid
content and soluble solid weight, (2) changes in the content of functional
compound including total phenolic compound, flavonoid, condensed
tannins, rutin, scopoletin and its derivative, (3) changes in the physio-
logical activity including trolox equivalent antioxidant capacity (TEAC),
DPPH free radical scavenging and inhibitory activity of angiotensin
converting enzyme (ACE), (4) change in the total plate counts of noni
juice. Experimental results indicated that among four different fermen-
tation period, noni juice of four-week fermentation gave best quality. In
term of quality stability of noni juice, juice subjected to pasteurization at
65 °C for two days is better than that of pasteurization at 75 °C. The
pasteurized noni juice stored at room temperature exhibited more stable
functional and physiological characteristics than that of noni juice

without pasteurization. After two month storage, pasteurized noni juice
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showed no significant changes in quality. Whereas noni juice without
pasteurization begin to reduce some of its functional and physiological
attributes. With proper washing and avoiding contamination from
processing, noni juice without pasteurization showed very low microbial
count and can be consumed as it is even after storage at room temperature

for two months.
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1992; Nelson, 2001; Ross, 2001; Wang et al., 2002; Cardon, 2003)
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Bl- ~ & =% chjs = sk X o Bl= ~Noni % : %¢ %472 @V %¢ 59 © 1o s 59 O

Fig. 1. Morinda citrifolia tree in Hawaii. Fig. 2. Noni fruit: young green fruit with flowers “?, green fruit ©, and

(McClatchey, 2002) mature white fruit ©.

(15, 2005)



G- EEEFASREEY HAR I AR T

Table 1. Evolution of noni fruit skin colour and firmness in the course of

ripening
Maturity stage Colour Firmness
1 Dark green Very hard
2 Green-yellow Very hard
3 Pale yellow Very hard
4 Pale yellow Fairly hard
5 Translucent-grayish Soft

(Chan-Blanco et al., 2006)
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Table 2. Possible yields of noni at various growth stages

Month Expected fruit yield*

0-9 Seedlings grown in nursery, no fruit production

9 Transplant into field, no fruit production

12-24 (year 1) 2 Ibs fruit per plant per month (i.e., 24 lbs per plant per year 1)
24-36 (year 2) 4 1bs fruit per plant per month (i.e., 48 lbs per plant per year 2)
36-48 (year 3) 8 1bs fruit per plant per month (i.e., 96 lbs per plant per year 3)
48-60 (year 4) 15 Ibs fruit per plant per month (i.e., 180 lbs per plant per year 4)
60-72 (year 5) 20 Ibs fruit per plant per month (i.e., 240 lbs per plant per year 5)

*Realistic estimates based on excellent farm management practices and growing conditions. Actual yields may vary.

(Nelson, 2003)
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(Nelson, 2003)

7~ Noni 2_ i B &= = i»

Noni% i+ 2 = it f2 2 e e 3 340 304 X ded = 9o
(Chan-Blanco et al., 2006) - Noni% i+ ¥ 7z 3 = <% F a2 % » fulkn
e (Vo) s Fiikd (Vo)) e Pt (Vs) » # 4 5] 5 0.354 mg/mL -
0.0663 mg/mL4r0.131 mg/mL > ¥ ¥ 5 ‘a4 24 L g 24 2 H (£
%,2000) -

jEnonik P A BEIGT L - FELFPCEIL > HY UFH
(octanoic acid) ~ ¢ & (hexanoic acid) ~ 3-methyl-3-buten-1-ol ~ & &3

% (scopoletin) fr% f& (decanoicacid) 5 z 2 % 2 =4 » k7 < ¥
85%enz £ > 7 L - FIF M F S L 4ok e 277 (Farine et al.,
1996) - 34 > nonifg 4~ ¥ © Frz it § ¥ 2 ¢ 7 fatty acid glycosides -
alcohols glycosides -~ iridoid glycosides ~ flavonol glycosides ~ lignans -
coumarinsfranthraquinones ¥ » 2 it & & (pdedk T #7577 > Bl= ~ 2
frl 5 PR e 2 B 2450 (Potterat and Hamburger, 2007) ©

Mm% X3 160fate 4~ 1+t &£ (phytochemical compounds) ¢ A&

FLNR - HALIMEY RSP EF - PRI-2 P i
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Table 3. Physico-chemical composition of noni juice

Characteristics Chunhieng (2003)* Shovic and Whistler (2001)* European Commission (2002)°
pH-value 3.72 - 3.4-3.6

Dry matter 9.8+0.4% - 10-11 %

Total soluble solids (°Brix) 8 - -

Protein content 2.5% 0.4 g/100 g 0.2-0.5 %

Lipid 0.15% 0.30 g/100 g 0.1-0.2 %
Glucose 11.9+0.2 g/l - 3.0-4.0 g/100 g
Fructose 82+0.2¢g/L - 3.0-4.0 g/100 g
Potassium 39 00 mg/L 188 mg/100 g 30-150 mg/100 g
Sodium 214 mg/L 21 mg/100 g 15-40 mg/100 g
Magnesium 14 mg/L 14.5 mg/100 g 3-12mg/100 g
Calcium 28 mg/L 41.7 mg/100 g 20-25 mg/100 g
Vitamin C - 155 mg/100 g 3-25mg/100 g
“Noni fruit.

® Tahitian Noni™ Juice (Commercial noni juice that contain 89 % noni juice and 11 % common grape and blueberry juice

concentrates).

- Mean no determination.

12

(Chan-Blanco et al., 2006)
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Table 4. Identified volatile compounds from ripe fruits of noni

compounds MW  Identification* % ppm
Acids
Acetic 60 a,b,c 0.04 0.02
2-methyl propanoic 88 a,b 0.11 0.05
Butanoic 88 a,b,c 0.71 0.31
2-methylbutanoic 102 a,b 0.54 0.23
Hexanoic 116 a,b,c 19.24 8.26
3-methylthiopropanoic 120 a,b 0.41 0.18
Benzoic 122 a,b,c 0.19 0.08
Heptanoic 130 a,b,c 0.09 0.04
Octanoic 144 a,b,c 58 24.98
Hexanedioic 146 a,b 0.08 0.03
Nonanoic 158 a,b 0.03 0.01
Decanoic 172 a,b,c 1.54 0.66
Undecanoic 186 a,b,c 0.03 0.02
Lauric 200 a,b,c 0.16 0.07
Myristic 228 a,b,c 0.14 0.06
Palmitic 256 a,b,c 0.49 0.21
Linoleic 280 a,b,c 0.05 0.02
Elaidic 282 a,b,c 0.29 0.12
Oleic 282 a,b,c 0.06 0.03
(Z,2,2)-8,11,14-eicosatrienoic 306 a,b 0.68 0.3
Total 82.88 35.68
Alcohols
1-Butanol 72 a,b,c 0.07 0.03
3-Methyl-3-buten-1-ol 86 a,b 4.13 1.78
3-Methyl-2-buten-1-ol 86 a,b 0.3 0.13
1-Hexanol 102 a,b,c 0.11 0.05
Benzyl alcohol 108 a,b,c 0.05 0.02
Eugenol 164 a,b 0.03 0.01
(Z,2)-2,5-Undecadien-1-ol 168 a,b 0.41 0.18
Total 5.1 2.2
Ketones
3-Hydroxy-2-butanone 88 a,b,c 0.06 0.03
2-Heptanone 114 a,b,c 0.35 0.15

13
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Table 4. Identified volatile compounds from ripe fruits of noni (continued)

compounds MW  Identification™® % ppm
Total 0.41 0.18
Esters
Methyl hexanoate 130 a,b,c 0.37 0.16
Methyl 3-methylthio-propanoate 134 a,b 0.03 0.01
Ethyl hexanoate 144 a,b,c 0.12 0.05
Methyl octanoate 158 a,b,c 0.85 0.37
Ethyl octanoate 172 a,b,c 0.45 0.19
Methyl decanoate 186 a,b,c 0.57 0.25
Ethyl decanoate 200 a,b,c 0.19 0.08
Methyl palmitate 270 a,b,c 0.04 0.02
Ethyl palmitate 284 a,b,c 0.03 0.02
Methyl elaidate 296 a,b,c 0.05 0.02
Methyl oleate 296 a,b,c 0.03 0.01
Total 2.76 1.18
Lactones
(E)-6-Dodeceno-y-lactone 196 a,b 0.09 0.04
(Z)-6-Dodeceno-y-lactone 196 a,b 0.09 0.04
Total 0.18 0.08
Miscellaneous compounds
Hexanamide 115 a,b 0.03 0.01
Limonene 136 a,b,c 0.39 0.17
(Ethylthiomethyl) benzene 152 a,b 0.07 0.03
Unknown 1 166 b 1.48 0.64
Unknown 2 168 b 0.56 0.25
Unknown 3 184 b 0.57 0.25
Scopoletin 192 a,b 1.97 0.85
Vomifoliol 206 a,b 0.95 0.4
Unknown 4 212 b 1.65 0.71
Total 7.67 3.31

* Chemical identifications were based on EI mass spectra (a); CI mass spectra (b);
and/or comparisons of their Ris with those of synthetic compounds (c).

(Farine et al., 1996)
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Table 5. Chemical composition from noni fruit

Compound

References

fatty acid glycoside (1-7)
alcohols glycoside (8-9)

Wang et al. (1999),
Wang et al. (2000),
Samoylenko et al.
(2006), Dalsgaard
(2006)

iridoid glycoside (10-19)

Main

asperuloside (10)

asperulosidic acid (11)
deacetylasperulosidic acid (12)

Levand and Larson
(1979)

Kamiya et al.
(2005)

Minor

deacetylasperuloside (13)
dehydromethoxygaertneroside (14)
epi-dihydrocornin (15)
6a-hydroxyadoxoside (16)
citrifolinin B epimers a (17)
citrifolinin B epimers b (18)
6b,7B-epoxy-8-epi-splendoside (19)

Sang et al. (2002),
Kamiya et al.
(2005), Su et al.
(2005)

flavonol glycosides

rutin (20)
narcissoside (21)
nicotifloroside (22)

Sang et al. (2002),
Su et al. (2005)

lignans

3,3’-bisdemethylpinoresinol (23) Kamiya et al.
americanol A (24) (2004)
americanin A (25)

americanoic acid A (26)
morindolin (27)
isoprincepin (28)

balanophonin (29)

Pawlus et al. (2005)
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Table 5. Chemical composition from noni fruit (continued)

Compound References

coumarin

scopoletin (30) Pawlus et al.
(2005)

1-hydroxyanthraquinoes (31-38) Kamiya et al.

2-methoxy-1,3,6-trihydroxyanthraquinone (31) (2005),

1,8-dihydroxy-2-hydroxymethyl-5-methoxyanthraquinone (32) | Pawlus et al.

1,3-dihydroxy-2-methoxyanthraquinone (33) (2005)

1,6-dihydroxy-5-methoxy-2-methylanthraquinone (34)

2-hydroxy-1-methoxyanthraquinone (35)

5,15-dimethylmorindol (36)

anthragallol-1,3-dimethylether (37)

6-hydroxy-anthragallol-1,3-dimethylether (38)

miscellaneous compounds

B-sitosterol (39) Su et al.

3-O-glucoside (40) (2005),
Pawlus et al.
(2005)

ursolic acid (41) Sang et al.

19-hydroxyursolic acid (42) (2002)

cytidine (43) Sang et al.
(2002), Su et
al. (2005)

borreriagenin (44) Su et al.
(2005)

epiborreriagenin (45) Samoylenko
et al. (2006)

iridoid derivative (46) Sang et al.
(2002)

succinic acid diesters (47-49) Samoylenko

et al. (2006)

4-hydroxy-3-methoxycinnamaldehyde (50)
B-hydroxypropiovanillone (51)
vanillin (52)

Pawlus et al.
(2005)
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(Wang and Su,2001) - # 7 A€ & erfissgit £ 1 & 5 AR £ 4
(anthraquinones) (¥rdamnacanthal ~ morindone ~ morindin % ) ~ ¢ ¥
3 3 (aucubin) ~ # ¥ & (asperuloside) frscopoletin (Wang and Su,
2001) » #t £ 42 B BN IR A T 5 A LR g PG
(caproic acid) fr=* fi& (caprylic acid) (Dittmar, 1993) ; @ 31 & 12 $ 4%
Rl 5 JF it % (xeronine) (Heinicke, 1985) o 134464~ 38 iz ch% | > H i
EXEF AR N2 i § ek > 77 (Chan-Blanco et

al., 2006) -

MG PTG B P T 0 4 ¥ ¢ (antioxidant) #‘u}rﬁi
(antiviral) ~ #ii0 f#] (antibacterial) ~ #LE ) (antifungal) ~ $% 7%
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J& (anti-inflammatory) {-# % 4 & (wound-healing) F 4 TL AL o i
L

g2k BE G RIS AR FE- HETET

(=) 423 it |+ (antioxidant activity)
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Table 6. Location of chemical compounds on the plant

Location Chemical constituents Reference
Flower “2-methyl-4-hydroxy-5,7-dimethoxyanthraquino Sang et al. (2002)
ne 4-0O-B-D-glucopyranosyl-(1—4)-a-L-
rhamnopyranoside
Flower 5,8-dimethyl-apigenin 4°-O-3-D- Sang et al. (2002),
galactopyranoside Elkins (1998)
Flower Aracetin 7-O-B-D-glucopyranoside
Fruit B-D-glucopyranose pentaacetate Sang et al. (2002),
Elkins (1998)
Fruit 2,6-di-O-(B-D-glucopyranosyl-1-O-octanoyl-B-  Dittmar (1993)
D-glucopyranose
Fruit 6-O-(B-D-glucopyranosyl-1-O-octanoyl-B-D-gl ~ Wang et al. (1999)
ucopyranose
Fruit Ascorbic acid Liu et al. (2001)
Fruit Asperulosidic acid Morton (1992),
Elkins (1998),
Wang et al. (2002),
McClatchey (2002)
Fruit Asperuloside tetraacetate Wang et al. (1999),
Liu et al. (2001),
Cardon (2003)
Fruit Caproic acid Dittmar (1993)
Fruit Caprylic acid Sang et al. (2002),
Dittmar (1993),
Elkins (1998),
Wang et al.(2002),
Levand and Larson
(1979)
Fruit Ethyl caprylate Solomon (1999),
Dittmar (1993),
Cardon (2003),
Elkins (1998),
Wang et al. (2002),
Levand and

Larson (1979)
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Table 6. Location of chemical compounds on the plant (continued)

Location Chemical constituents Reference
Fruit Ethyl caproate Dittmar (1993)
Fruit Hexanoic acid Dittmar (1993)
Fruit Octanoic acid Farine et al. (1996), Sang et
al. (2002)
Fruit *Quercetin 3-O-a-L-rhamnopyranosyl- Farine et al. (1996), Sang et
(1—-6)-B-Dglucopyranoside al. (2002), Cardon (2003),
Wang and Su (2001)
Leaves Alanine Sang et al. (2002), Srivastava
and Singh (1993), Cardon
(2003)
Leaves Arginine Dittmar (1993)
Leaves Aspartic acid Dittmar (1993)
Leaves B-sitosterol Sang et al. (2002), Chunhieng
(2003), Elkins (1998), Wang
et al. (2002)
Leaves Citrifolinoside B Sang et al. (2002)
Leaves Cysteine Dittmar (1993), Elkins (1998)
Leaves Cystine Dittmar (1993), Elkins (1998)
Leaves Glutamic acid Dittmar (1993)
Leaves Glycine Dittmar (1993), Elkins (1998)
Leaves Histidine Dittmar (1993), Elkins (1998)
Leaves Isoleucine Dittmar (1993), Elkins (1998)
Leaves ‘Kaempferol 3-O-o-L- Sang et al. (2002)
rhamnopyranosyl-(1—6)-B-D-glucopy
ranoside
Leaves Kaempferol 3-O-B-D-glucopyranosyl- Sang et al. (2002)
(1-2)-a-L-rhamnopyranosyl-(1—6)-
B-D-galactopyranoside
Leaves Leucine Dittmar (1993), Elkins (1998)
Leaves Methionine Dittmar (1993), Elkins (1998)
Leaves Phenylalanine Dittmar (1993), Elkins (1998)
Leaves Proline Dittmar (1993), Elkins (1998)
Leaves Quercetin 3-O-B-D-glucopyranoside Sang et al. (2002)
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Table 6. Location of chemical compounds on the plant (continued)

Location Chemical constituents Reference
Leaves Quercetin 3-O-B-D-glucopyranosyl- Sang et al. (2002)
(1-2)-a-L-rhamnopyranosyl-(1—6)--D
-galactopyranoside
Leaves *Quercetin 3-O-0-L-rhamnopyranosyl- Sang et al. (2002)
(1—6)-B-D-glucopyranoside
Leaves Serine Dittmar (1993), Elkins
(1998)

Leaves Threonine Dittmar (1993), Elkins
(1998)

Leaves Tryptophan Dittmar (1993), Elkins
(1998)

Leaves Tyrosine Dittmar (1993), Elkins
(1998)

Leaves Ursolic acid Sang et al. (2002), Cardon
(2003), Elkins (1998),
Wang et al. (2002)

Leaves Valine Dittmar (1993), Elkins
(1998)

Plant 2-methyl-3,5,6-trihydroxyanthraquinone  Cardon (2003), Inoue et
al. (1981)

Plant ®2-methyl-3,5,6-trihydroxyanthraquinone ~ Cardon (2003), Inoue et
6-0O-B-D-xylopyranosyl-(1—6)-B-D-gluc  al. (1981)
opyranoside

Plant 3-hydroxymorindone Cardon (2003), Inoue et

al. (1981)

Plant ®3-hydroxymorindone Cardon (2003), Inoue et
6-0O-B-D-xylopyranosyl- al. (1981)
(1—-6)-B-D-glucopyranoside

Plant ®5,6-dihydorxylucidin Cardon (2003), Inoue et
3-O-B-D-xylopyranosyl- al. (1981)
(1—6)-B-D-glucopyranoside

Plant 5,6-dihydroxylucidin Cardon (2003), Inoue et

al. (1981)

25



B B EH AR B hL e ()

Table 6. Location of chemical compounds on the plant (continued)

Location Chemical constituents Reference

Plant Aucubin Elkins (1998), Wang et al.
(2002)

Plant Linoleic acid Wang et al. (2002)

Plant Lucidin Cardon (2003), Inoue et al.
(1981), Ross (2001)

Plant ®Lucidin Cardon (2003), Inoue et al.
3-O-B-D-xylopyranosyl-(1—6)-f-D-gl (1981)
ucopyranoside

Plant Scopoletin Farine et al. (1996), Wang et

al. (2002)

Heartwood Physcion 8-O-a-L-arabinopyranosyl-  Wang and Su (2001), Wang
(1—-3)-B-D-galactopyranosyl-(1—6)- et al. (2002)
B-D-galactopyranoside

Root, Morindone Sang et al. (2002), Inoue et al.

heartwood, (1981), Dittmar (1993), Ross

root bark (2001), Cardon (2003), Wang
et al. (2002)

Root, Damnacanthal Sang et al. (2002), Cardon

heartwood, (2003)

seeds

Root 8-hydroxy-8-methoxy-2-methyl-anthr  Cardon (2003), Solomon
aquinone (1999)

Root rubichloric acid Elkins (1998), Morton (1992)

Root 1,3-dihydroxy-6-methyl Morton (1992)
Anthraquinone

Root Morenone 1 Solomon (1999)

Root Morenone 2 Solomon (1999)

Root °Ruberythric acid Cardon (2003)

Root Rubiadin Cardon (2003), Elkins (1998),

Inoue et al. (1981), Ross
(2001)
Root bark  Chlororubin Dittmar (1993), Elkins (1998)
Root bark  Hexose Dittmar (1993)
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Table 6. Location of chemical compounds on the plant (continued)

Location Chemical constituents Reference

Root bark  Morindadiol Dittmar (1993)

Root bark  Morindanidrine Dittmar (1993)

Rootbark  Morindine Cardon (2003), Dittmar
(1993), Elkins (1998),
Morton (1992)

Root bark  Pentose Dittmar (1993)

Root bark  Physcion Solomon (1999)

Root bark  Rubiadin monomethyl ether Dittmar (1993)

Root bark  Soranjidiol Dittmar (1993), Elkins
(1998),Ross (2001)

Root bark  Trioxymethylanthraquinone Dittmar (1993)

monoethyl ether

Root, root  Alizarin Cardon (2003), Dittmar

bark, fruit (1993),
Elkins (1998), Ross (2001),
Wang et al. (2002)

Seeds Ricinoleic acid Solomon (1999)

“Molecules in bold are presented in Fig. 6.

® These glycosides are primeverosides [= O-B-D-xylopyranosyl-(1—6)-p-D-gluco-

pyranosides].

‘ These glycosides are rutinosides [= O-a-L-rhamnopyranosyl-(1—6)-p-D-gluco-

pyranosides].
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Table 7. Traditional uses of noni for diseases
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Table 7. Traditional uses of noni for diseases (continued)
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8 GIIA TR RAL B o g me i s XA TS
= O R EAMpd AR NMREH A2 F T (Youngetal,
2001) 5 REPM pd AR Z EME B4y (Va4 T MEE S S

e n R E TN BT RABT 0 p TR TR A

*ﬂ}

51 R & R 2ok SR

(“1

FRzes §pps 0Vt

% (McCord, 2000) < 3T & % » 3 B 1137 5 % e 1 & &
2 FEF ‘Jﬁ""/f;ﬁf']’f\—"i?’bg LA RS Pl L EE 20T

o XA VARIGEE @G EiEd L X RIF L2 KR
R OR a‘—nf pd Az S °
Sang % (2001 a) f¥_noni ¥+ 2_ ¢ fig (ethanol) Z B~3~ ¥ &

B i & - @ R7eniridoid glycoside it & 4+ > citrifolinin B (1) » 12
3 1 48 © Freoflavonol glycoside i & 47 > quercetin-3-O-B-D-gluco-
pyranoside (2) ~ kaempferol-3-O-a-L-rhamnopyranosyl-(1—6)-B-D-
glucopyranoside (3) ~ quercetin-3-O-a-L-rhamnopyranosyl-(1—6)-f3-
D-glucopyranoside (4) ~ quercetin-3-O-B-D-glucopyranosyl-(1—2)-[a
-L-rhamnopyranosyl-(1—6)]-B-D-galacopyranoside (5) 4 %
kaempferol-3-O-B-D-glucopyranosyl-(1—2)-[a-L-rhamnopyranosyl-
(1—6)]-B-D-galacopyranoside (6) » I 4p ¢t = fEi- &4 % £ 5 iF

% DPPH f o fho i3 g4 A ulh 7.7%858%4.5%
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Endogenous sources Environmental sources

smitochondrial leak Free radical production scigarette smoke
srespiratory burst {v spollutants
*scnzyme reactions _ UV light

Oz, H20, sionising radiation

sautooxidation reactions
sxenobiotics

Transition
metals
Fe** cut
OH:
‘-""'F-_F--Ff-- l ---%--5_""--;
Lipid peroxidation Modified DNA bases Protein damage

D

Tissue damage

Bl ~ABppd A1 &8 RREHFTESE o
Fig. 7. Major sources of free radicals in the body and the consequences of

free radical damage.

(Young et al., 2001)
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79.9 % ~ 81.3 %{r 28.6 % (DPPH conc. =30 uM) > B ~ & = & it
EERY F

Zin & (2002) 777 noni 2.2 ~ & F e F 2 iy v
. noni 2. ¢ fik ¢ fig (ethyl acetate) 3 P~i & ¥ A% (methanol)
FhpamE g i@ auag 4@ noni R frEF Lo fie iy
Bogr B B ehdF o R H Y B2 g R o
o dERinoni 1Y 4 &2 fAF VPG - B frbgit 2 L 5
foo@m ononi FFfrEF P AR 2Ry LSRG - w2miE it
L e

#1745 4 noni % 2 7 fEE B4 i § oo di4 A $2 LDL §
it (copper-induced low-density lipoprotein oxidation) » H Fr#] it 4
B3 96% o T GE P LI E P 4 lignans 1 & 4 0 Ao AT
7+ 3,3’-bis-demethylpinoresinol (1) ~ americanol A (2) ~ americanin
A (3) ~ americanoic acid A (4) ~ morindolin (5) = isoprincepin (6) °
ARSI AR 125406 B G s ehdr i o Bl
AR e B¢ {383t e Frendny 1 & 2,6-di-tert-butyl-p-cresol © 1-6 it
&4 2 1Cs0 # %] & 1.057~2.447~3.704~4.498 ~2.020 - 1.362 uM
(BHT 2 ICso & 2.382 uM) ¥4 41 LDL § i FrfliEfier i £ F

S L EE F AR S R ARM W4 A P 8
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Fig. 8. Chemical structures of compounds isolated from ethanol extract of

noni leaves.

(Sang et al., 2001 a)

33



B4~ Nomi 2 7 55wt & el s fB1L & 42 1+ 5 B <
Fig. 9. Chemical structures of compounds isolated from methanol extract

of noni fruit.

(Kamiya et al., 2004)
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1Y (Kamiyaetal., 2004) o @ & 7% AL 1 &2 (0% K g fed 2§ 1
FBAF A %o noni % T BERF] NP R G Y 2§
KAE P B PR AL I > W 5 FE B PRA T 2 ¥ 5T o Jagetia & (2004)
7= 4p 91 noni % 2. S P f-‘;i:‘}%'-“f NO (nitric oxide) 2_ it # o

Su % (2005) jénoni % 2 P FE X PBgr ¥ L g i (B R AT
it & 4+ > 6a-hydroxyadoxoside (1) f= 6f,7B-epoxy-8-epi-
splendoside (2) » 2 % - = F& ¢ Frenit £ 4 > americanin A (3) »
narcissoside (4) ~ asperuloside ~ asperulosidic acid ~ borreriagenin ~
citrifolinin B epimer a -~ citrifolinin B epimer b ~ nicotifloroside -
cytidine ~ deacetylasperuloside ~ dehydromethoxygaertneroside -
methyl a-D-fructofuranoside ~ methyl B-D-fructofuranoside -
epi-dihydrocornin » D-mannitol ~ D-glucose §= B-sitosterol 3-O-f-
D-glucopyranoside ° ¥ # 3 & § americanin A (neolignan) fv
narcissoside (flavonol glycoside) ¢t f& it &4 & 5 #ug a4 o
americanin A £ 7§ ‘}'j'a"",‘f ONOO 4= DPPH p d # 2 it 4 (IC50=3.3
uM = 16.9 uM) > narcissoside 7= £ F 7% ONOO 2 it # (ICso =
3.8uM) > B+ 5 (1)-(4) sz it E4 2 B BHS -

Li & (2006) 7% noni %2 5 pE~2 iR Bfrfre fac fiy

EPp AR § o A Z FF A2 &4 o4 ) noni % 2 0
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OH ©
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Fig. 10. Chemical structures of 6a-hydroxyadoxoside (1), 6,7p-epoxy-

8-epi-splendoside (2), americanin A (3) and narcissoside (4).

(Su et al., 2005)
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Frfre Bee M P-d Q¥ R4S R G P RROR R S Rk
4w L 1591% §02296% > @ S EER A EF ,ﬁ’-"f 4 5 F @
§matdeF M 2 4 B4 5508 % (@ 4p #f Img /mL
L-ascorbic acid 2. /ﬁ‘-“f 4 5 4254%); ™ noni % it 2 ¢ fRfre f
LS B E s pd AT ES 'Ji'a’-",’fé‘é 4o B gk 4 w5 3556
%4 90.41 % @ 5 FETE G l_tﬁfr%tév’ﬂ‘;ﬁ’-",/f fe Ao HGFRA L 17.55%
(1mg /mL L-ascorbic acid '*-"f 4 % 89.76 %) ; @ noni % 2 ¢ fi%
fro fie fa¥ P47 L % DPPH p d A2 it 4 - figrkd 2
B % 43.18 %7 39.46 % (1mg /mL L-ascorbic acid '}j‘i‘",ﬁ% 4 % 97.14
%) @ noni kb2 §PE - o e fEe fia FIb R G el
BiEE a4 o B4 25 5.10%~9.43 %4 13.50 % (1mg
/mL L-ascorbic acid #74] 4 % 32.89 %) o

Liu ¥ (2007) # 7 noni % i+ 2. % ;¢ f (petroleum ether) ~ ¢
fe fafrl " @BEBF 2 F Lid gL e faER L
g enfig it 4 > 362gmL e it fipE BV “f 21.6 %z
i § pd A (% 40% 362 g/mL mannitol P ¥ % 12.0 %2 & ¥

pd ) noni kit e fre frE B gl i Lo

[

% © Zrehisoscopoletin ~ quercetin (3,3°,4°,5,7-pentahydroxyflavone)

fraesculetin> ¥ 3 it = B £ ¥ 3 190 d Aoy mgS
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Wang % (1999) & noni % 2. ¢ [ 5 Bcfr @ o gpihit 11— 48
#7er trisaccharide fatty acid ester i+ & # > 2,6-di-O-(B-D-gluco-
pyranosyl)-1-O-octanoyl-B-D-glucopyranose (1)’ 14 & & & & Frenit
& 4 » rutin (2) §r asperulosidicacid (3) > B+ = Z =it &4
2 BB o

F1 3 4p 4 noni % ¢ 2 rutin i & ¢ f3F 54y R it
TN E G AE a4 oo idF EE% P 0 0.2 mg/mL rutin &
262 %2 #13 it 5 4 (0.2 mg/mL BHT Rl E 5 82.2 %2 #13 it i
A) B R4 E%P o pRJERT oorutin B A 4 v ascorbic acid
K33 w2 BHT 4943 5 GAZ¥ 427 i’ 4 5% ¥ - rutin % 5
‘}?““f A2 F Mg 20 4 2 ICs 5 0.16 mg/mL (BHT 2. ICsy 2 0.13
mg/mL) ; %+ DPPH p d f&zﬁ""f it 3 F% 7 0 0.05 mg/mL rutin £
3 92.8 %z DPPH p ¢ z’%‘}%% 4 (0.05 mg/mL BHA Bl % 5 90.4
%2 DPPH p d zhif'5 4 ) & F & @& > 300 ug/mL
rutin ¥ ‘}%—“f 59.6 %2 4 ¥ p ¢ & (300 pg/mL BHA B+ ‘}j;a"",f 66.8
%2 & F pd Fh)eorkiut 2 orutind T osxcndedlig LB
f£% 5 0.5 mg/mLrutin & 7 68.8 %2 #r4]5F (0.5 mg/mL ascorbic

acid B & § 26.2 %2 #r#]5) (Yang et al., 2008) -
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RO 0 0

7 2
6
3
(4]
H b 4
1 R=CH, 3
IR=H

Bl - ~Noniki*2 2 e fiaibf? sdpdiz it &1 2432 %
# o 1 : Isoscopletin = 2 * Aesculetin ° 3 * Quercetin °

Fig. 11. Chemical structures of compounds 1, 2 and 3 isolated from

EtOAc extract of Xisha noni fruit juice.

(Liu et al., 2007)
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(1)
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r

Mﬁﬁ’#m o

OH O
= 5]
HO OCH;. -~
/o ? —“*";A/
HO HUM}
OH

2)

B+ = ~Noni %F ¢ Adpdiz it &4 2 BHst -

Fig. 12. Structures of compounds identified in the fruits of noni: (1) 2,
6-di-O-(B-D-glucopyranosyl-1-O-octanoyl-B-D-glucopyranose;

(2) rutin; (3) asperulosidic acid.

(Wang et al., 1999)
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(=) fiﬁfﬁi—%- (antiviral)

Umezawa % (1992) j&_noni 2_ 3% 4 &2 7! Damnacanthal
(1-methoxy-2-formyl-3-hydroxyanthraquinone) * & # » #F 3R H ¥
7 ooxdrd] HIV s # $F MT-4 S %% $hig & chim 2 5 % (cytopathic
effect) > ¥ 2 % g drglimre 2 2 £ > T E ;i:;:/}ia:;,;;i RS IR
% o AL AN noni % ¢ 2 rutin i & 5L G Fup s 2 (6

(Calabro et al., 2005)

(=) 4@ (antibacterial)

Raoul (1947) 45 % coumarin (2,3-benzopyrone) (4 & %) +
el BEcoliz 2 LRS54 F2 At P B
(17, 2005) » 5 #7 3 45 &1 noni % * ¥ r1 3 2xdrd] M. pyogenes
E. coli 2 P. aeruginosa % z_ 4 & (Bushnell et al., 1950) -

Dittmar (1993) #7 % 45 &1 & 34 2 noni % § 2 FrFpe %k e A =
R2ZEFREFG AU RITES AR EE R KT 4
Frapreddod AT oA LR Ldpdinoni R er s P 2 F B
% #gchscopoletin &  Frdl < B F B T ¢ 2 K 0 F UG i
#1= % 4% 7 O157 (NCTC 12900) 2. # & (Duncan et al., 1998) -

Noni % % ¢ #f% 2 acubin ~ L-asperuloside % alizarin 7 H 42

¢ #f 7 2 anthraquinone ¥ MEM & F fpFlt > e L A -
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] (] HD
coumarin esculetin
| e
Ho ™ X o’gcu sle o =0 g
scopoletm scopolm

Btz s A ehs B ird pro it 8 HE
Fig. 13. Chemical structures of coumarin and some of its

derivatives.

(15, 2005)
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# ~ ~ Noni 2 ¥ Fi& 14

Table 8. Antibacterial activity of noni

test organism young fruit ripe fruit fresh juice dried pulp dried seeds*
(relative activity™*)

Bacillus subtilis . ++ + + +

E. coli . ++ + +

Proteus morganii + + +

Pseudomonas aeruginosa . ++ + +

Salmonella montevideo 0 ++

Salmonella schotmuelleri 0 ++ 0 +

Salmonella typhi ++ +++ + + 0

Shigella dysenteriae + +

Shigella flexnerii + + +

Shigella paradysenteriae BH ++ +++

Shigella paradysenteriae I11-Z ++ ++

Staphylococcus aureus . ++ + + +

* Methanol extract.
** 0 ineffective ; + effective ; ++ moderately effective ; +++ highly effective ; + has not been tested.

(Dittmar, 1993)
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Pseudomonas aeruginosa ~ Proteus morgaii ~ Staphylococcus aureus -

Baciillis subtilis ~ Escherichia coli ~ Salmonella %2 Shigela &% -

sz S. sureus (ATCC 25923) (Gram positive» G') 2. # £ » H &
| #r#41& & (minimum inhibition concentrations > MIC’s) % 1000
pg/disc: @ Hyr@Esk < -] 5 7.3 mm=0.1> @ 30 ug 2 vancomycin
2 % 2 FrF Pk~ o) & 16 mm (Zaidan et al., 2005) @ 7 § 7 #F
noni % ¥ 2 rutin i* & $ & F $7! mpﬂmrﬂ’f (Calabro et al., 2005)-°
Jayaraman % (2008) # % noni % 2. ¥ fi§ ~ ¢ 2 figfei @
EPP2PEN G R T RERP L EN Y R T
A R R A K 0 UL P2 PrEpik o E

dodo 4 o e

(z) #LE j (anti-fungal)

Rajab % (1998) # 7 4 i noni & ¢ 2 (E)-phytol = 4 it 5 7%
Frdl B F2 2 & o 7 A3 4p 4 noni % ¢ 2 scopoletin it & 4+ £
7 LB F (TF o i osxdrd] F fusiformis (ICs = 822.5 ppm) ~ F.

semitectum (2 #x 4k ” i 7)) (ICso = 469.3 ppm) ~ A. alternate (£ &
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# 4 ~Noni % 2 ¥4 4t G Ve G Vg2 = it 4

Table 9. Antibacterial activity of fruit extracts of Morinda citrifolia against gram positive and gram negative bacteria

Microorganism

Methanol extract (in mm)

Ethyl acetate extract (in mm)

Hexane extract (in mm)

Bacillus subtilis "
Staphylococcus aureus
Lactobacillus lactis
Streptococcus thermophilus
Pseudomonas aeruginosa ?
Salmonella typhi
Escherichia coli

Vibrio harveyi

Klebsiella pneumoniae
Shigella flexneri
Salmonella paratyphi A @
Aeromonas hydrophila @
Vibrio cholerae
Chromobacterium violaceum @
Enterobacter faecalis @

10.0+ 1.0
11.3+0.6
10.0+ 0.0
11.3+0.6
10.3+0.6
10.3+0.6
11.0£ 0.0
11.3+0.6
93+0.6
11.0£ 0.0
260+ 1.0
123+ 0.6
7.7+0.6
123+ 0.6
13.0+1.0

6.3+£0.6
6.7+0.6
5.7+0.6
6.0+1.0
6.0+0.0
6.3+0.6
6.3+£0.6
8.0+0.0
157+ 0.6
11.3+£0.6
10.7+ 0.6
12.0+1.0
14.7+0.6

Note: There was no inhibition found in control.
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# & 5 ) (IC 5 = 305.4 ppm) 2 2 £ (Shukla etal., 1999) -

Carpinella % (2005) # % 35 ! noni % # 2_ scopoletin i* & 1~
i 3 »adr4] Foverticillioides (B zk4k7 ) 22 & > # &) 4k
B 5 1.50 mg/mL > ICso 4p % ** 0.73 mg/mL -

@ noni ® 2 damnacanthal i* & ¥ 7487 3 H R i F radrd
Trichophyton mentagrophytes = Sporitrichum schenckii z_ 4 £ > #H
Bl drdlik R A 9 5 1.56 ng/mL v 6.25 pg/mL (Singh et al.,
2006) -

Jayaraman % (2008) # % noni % 2. ¥ fi§ ~ ¢ fi2 figfei @

Fof o LB FiS o g T BES LRI R R P

=

S S SR LTS CRRTER

() #+%+% (anti-tubercular)

FEipdinoni 2 55-F aig g F &7 ¥ M5 89 %2 B
% 7 > @ Rifampcin (2 & ﬁﬂ##‘uf@éﬁ:fﬁq%%) GARREER TR F
F P 97 Y%z Frdlrck > TA iﬂf Gk ApiT 0 WHEF 7 noni & 3
% 07 3T (American Chemical Society, 2000) °

F % 4p 3 noni ¥ 2 ¢ AR X B4 i 3 sadr4] M. tuberculosis
H37Rv (ATCC 27294) # £ » # )k & 100 pg/mL 2z #r4| 5+ B &

95 % o T jE ¥ & FEH it T A & F > diterpene (E)-phytol (1) ~
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Table 10. Antifungal activity of fruit extracts of Morinda citrifolia

Ethyl

: : Control Methanol % acetate % Hexane %

Microorganism . extract e et extract ey
(in mm) . inhibition extract inhibition . inhibition
(in mm) . (in mm)
(in mm)

Candida albicans 12+0.0 11+0.0 8.3 11£0.0 8.3 12£0.0 0
Aspergillus niger 67+£1.0 60+0.0 10.5 63+£0.6 59 66 + 0.6 1.4
Trichophyton mentagrophytes 58 +0.0 12+£0.0 79.3 22+£0.6 62.06 41 +£0.6 29.3
Penicillium sp. 25+0.6 13+£0.6 48.0 18+ 0.0 28 24+0.0 4
Fusarium sp. 35+1.0 18+ 0.6 48.5 23+0.6 34.2 33+1.0 5.7
Aspergillus fumigatus 25£00 22+£0.6 12 22+0.6 12 24+0.6 4
Mucor sp. 90+1.0 50=£0.6 44 .4 60=+1.0 33.33 75+ 0.6 16.6
Rhizopus sp. 7000 35+1.0 50 37+ 0.6 47.1 58+ 1.0 17.1
Aspergillus flavus 286£0.6 25+0.6 10.7 26+0.0 7.14 28 £0.0 0

(Jayaraman et al., 2008)
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triterpene cycloartenol (2) ~ ketosteroids stigmasta-4-en-3-one (3) -
stigmasta-4-22-dien-3-one (4)~A’ sterols B-sitosterol (5)~ stigmasterol
(6) £ A> sterol campesta-5,7,22-trien-3p-ol (7a) fcH p ¥ it 4=
epidioxysterol campesta-6,22-dien-5a,8a-epidioxy-3p-ol (7b) - # %
Harpt = G £ 4k B Frd) M. tuberculosis 2 i 4 0 &) e
J& & (minimum inhibitory concentrations > MIC) 4 %] % 32 ug/mL
(1)~ =* 64 pg/mL (2)~ -] > 20 ug/mL (3:4=2:1)~128 pg/mL
(5)~32 pg/mL (6) = 2.5 ug/mL (7b)» B+ 2w z pt = fAait E4 2 1t

g2 ##;‘ (Saludes et al., 2002) -

() F'E% (anti-tumor)

Hirazumi % (1994) # . noni %+ 7 7 £ w2 7 Ry &
(polysaccharide-rich substance » * # & noni-ppt) > ** Lewis ** J& #i
Uz XRFRY LU g E e TG d 7R noni-ppt ¥ 7

»eif £ Lewis % g R end ¢ (Hirazumi et al., 1996)° ¥ 3 /f| noni
AP IR AADE L ARHN > T s BETELE
gt N R FdrE R w2 4 £ o @ TNF-a (tumour
necrosis factor-a) ~ IL-1f (interleukin-1p) ~ IL-10 ~ [L-12 p70 ~ IFN-y

(interferon-y) fv nitric oxide (NO) &% & & & 5@ i c2 3 &

%]+ (Hirazumi and Furusawa, 1999) -
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B w Noni £2 ¢ fEged Aadicnt &2 i .
Fig. 14. Chemical structure of compounds isolated from ethanol

extract of noni leaves.

(Saludes et al., 2002)
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UVBiG o> A 55 A Az B P PiFL BNk d » 5 2178
B2 ALk F fritigF > @ AP-1 (Activator Protein-1) 2 34 {737
Brz RaEY P FBAEa s 4 > o E s 74 UVB-induced Activator
Protein-1 (AP-1) » P it 5 »cFrd|*8% o @ A7 7 45 31 noni £ +
2 e fR 5 Pede ¢ o dp i - JEAT iridoid (B EHE) 81 £ ot
it £+ # % citrifolinoside » ¥ 14 3 »x#r4| UVB- induced Activator
Protein-1 (AP-1) 2. &1 (IC5=29.0 uM) » T B 5 Fiih 5 2 5
o BT st EF 2 W F B4 (Sangetal, 2001 b)

Sang & (2001 c) f€_noni £+ # 4 4 - fEx7 0 iridoid #F 1
&4 > i citrifolinin A > FEF R LY > P L EF LG
F#r#| UVB-induced Activator Protein-1 (AP-1) z_ /& (ICs0 = 69.6
M) » T B FUE R 2 a0 B RN L PR B .

Liu & (2001) % noni % i+ ¢ & &4 - F8 370 glycoside #f i
& 4 > 6-O-(B-D-glucopyranosyl)-1-O-octanoyl-pB-D-glucopyranose
(A) > fr— f& e Fwenit £ F > asperulosidic acid (B) » I 4p it & f&
it &5 7 g sarq)-] B & A JB6 m¥e ¢ 2. TPA (12-O-tedtra-
decanoylphorbol-13-acetate) {- EGF (epidermal growth factor) *t
SlAcz fmie git o Qe ITH © PEF B e d] AP-1 1 & 554

B > TE G AUER L HT o Y Tdg it A T £ P T
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Bl 1 - Citrifolinoside i £ 4 2. B4 ¢ -
Fig. 15. Structure of citrifolinoside compound.

(Sang et al., 2001 b)

B+ = ~ Citrifolinin A 1 & 42 SH 3¢

Fig. 16. Structure of citrifolinin A compound.

(Sang et al, 2001 ¢)
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c-Jun (JNKs 2. £ 57) #ipa v > #diip] INKs (c-Jun N-terminal
kinases) & 0@ fAit & 4 2 ML P o dget A3 2 AP-1 Fii{elw
CEE U EE N T-F IU-E RN &3 S

@ noni % ¥ 2 rutin it &4 AR T HF L 3 B o
(Calabro et al., 2005) - Jayaraman ¥ (2008) # % noni % 2. ¥ fg -
L fie fgfel @ 4% X P-4 2 4] HEp2 (human laryngeal

epithiloma) "6z 2 2 L i 4 > P 3 dp 17 fR 5 B4 2 Pl

P h G A G e MmERS AL REERPRAT T B

(=) +%JE (anti-carcinogenic)

F 3 4p £17° DMBA (7, 12-dimethylbenzanthrancine) % % C57
BL-6 = Bl #58 ¢ ononi % 4 7 F s #r4] DMBA-DNA v =
4 (DMBA-DNA adduct) z_ 252 » @ pbde 242 254 £ 1L 8 R
Z A4 BE4E 0 7w noni % 7 & 3 #r4] DMBA 2 R it* > m 1 &

24T i B HFF 2 5% 4 B (Wang and Su, 2001) -

(~) ™ & /& (hypotensive)
i fcig % # it pF (Angiotensin Converting Enzyme ; ACE)

FAMASL B2 FRAEE LA FiUED RS B A2
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HOCH, 0 O_CH,
: 0 0CO(CH,).CH,
HUF:S\//ﬁ/ "::%
OH
B
COOH

OH

Bl - ~Noni % ¢ &dpdiz B a it E2 i Figist -
A @ 6-O-(B-D-glucopyranosyl)-1-O-octanoyl-B-D-glucopyranose °
B : asperulosidic acid °

Fig. 17. Chemical structure of anti-tumor compounds A and B isolated from

noni juice.

(Liu et al, 2001)
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PEGES B o o BME M S T B0 R T LR
BA G DI EPE TR E T % (renin) » BAFREA 2 o P
Tedg# R (angiotensinogen) f& % = 7 L 2 JLE 22 & itig R |
(angiotensin I) » ACE ¥ #-angiotensin I #L1* 2} = & ¢ JcégZ 1
(angiotensin IT) » o P € 3ldew B2 2 » T i i ¢ 4r%k 3
(bradykinin) -Kf% > @ % 3 F 4+ (Erdos, 1975; Hansen, 1995) > Bl
- R S ﬁ%ﬁxh fez_ v % 4] (Hansen, 1995) o F]pt & &¢
F | ACEZ Bl v E g v Bl B2 7 o
¢ 2 ACEFr#|# kihix 5 5 85 kv 2 KfZAH 40

2 5F 39 (Miyoshietal.,, 1991) ~ 757 & f #v9 (Matsui et al.,
1993) &2+« & v (Wuetal,2002) & - @ {4 ¢ 2_ flavonoids
fr proanthocyanidins ¢ A& F £ F 24F 2 ACE #r4|iE 2 (Wagner
et al., 1991; Uchida et al., 1987) - Lacaille-Dubois % (2001) # %
proanthocyanidins fv flavonoids i & # 2. ACE #r4|iE 1% > B+ 4
Bttt BB 2 B OACE $rl 5 o

@ Loizzo ¥ (2007) # % ~dp = AR kg £ 44 & 5 4
#] ACE 2 & 1% > apigenin (ICs = 280 + 3.2 uM)-~luteolin (ICs, = 290
+ 2.9 uM) ~ kaempferol-3-O-a-arabinopyranoside (ICso = 320 + 4.1

uM) ~ kaempferol-3-O-B-galactopyranoside (ICsy =260 £ 3.0 uM) -
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Bradykinin Angiotensin |
' ~ ") ACE :[}'
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muscle contraction secretion
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peripheral S':dh'::“
resistance retention
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" HYPERTENSION —s@m extracellular
: fiuid volume

B~ o~k Bl pR L 1T ]

Fig. 18. The mechanism of angiotensin converting enzyme.

(Hansen, 1995)
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i b 0y ™
isoquereitrin procvanidin B,
(32 £ 2 %) {25+ 5 %)
procvanidin C
(45 £ 2 %)
Bl 4 8 ACE #rdlisfo sig et o 54 A2 F S 2402 B e 5 o

Fig. 19. Chemical structures of some flavonoids and proanthocyanidins and
their ACE inhibitory activity.

(Lacaille-Dubois et al., 2001)
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quercetin-3-O-a-arabinopyranoside (ICso =310+ 2.2 pM) -
luteolin-7-O-B-glucopyranoside (ICso = 280 £+ 3.4 uM)

pt ek > F7 3 3F IR hydrolyzable tannins (Ueno et al., 1988) ~
xanthones (Chen and Lin, 1992) - fatty acid (Morota et al., 1987) -
terpenoids (Morigawa et al., 1986; Hansen et al., 1996) % 7+ & 3 #
#]1 ACE 2. /&1 o

F1 % 4p 24 noni % i+ 7 2 scopoletin it & ¢ & &7 T e
TG g PR A D 2 B2 5 (Ojewole and Adesina,
1983) o 7 5 F 3 3R noni 132 #-R F B4 T 00 E KALFRER
Z_w B (Youngken, 1958; Youngken et al., 1960) > @ noni {32 ¢ fi%
BT 5 ooxE MALFRER ) 2 & B (Moorthy and Reddy,
1970) °

Yamaguchi ¥ (2002) ¥ Jnoni % i+ ¥ 3 »x» F#ri| ACE 2 /%
Mo a2 R drdsndk (ICso<1pl/mL) <=3t A 232 %9
(ICso=22puL/mL) - @ &P F ok &% HF > 49 noni % i+ i 7
% M p 4B o B+ B (spontaneously hypertensive rats ; SHR)
2o B EIFE A o KR A Dnoni % F ¢ 75 s drd] ACE
24 F 0 T G R I fricd B w B o Yang #(2008) g

noni % ¥ 2 rutin * 4 BT HEFT LG EL B2 FT o
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(1) +< e (anti-inflammatory)

FIEIART EE LR B Mo Bldet Feg o BE 0 BB
FUE S lE s @ Ao frdte 2 E o3 4 noni * & § HuE
ZoF e 0 ¥ MG Pk P L F]S prostaglandin E; (PGE) e
prostaglandin D, (PGD,) 2 & = » ¥ 3 »zFri| cyclooxygenase-1
(COX-1) 2. i# M » H ICso & 169 pg/mL (Aspirin B ICs = 241

ug/mL ; indomethacin # ICso = 1.2 pg/mL) (Li et al.,2003) °

Yu % (2004) 7 7 4p inoni & P 2 3 RELLURER T @ 4
scopoletin ~ quercetin % ursolic acid » ¥ F >k Frf g L Ap B F)F
2. A& 4 et W% %% interleukin-1p (IL-1p) ~ interleukin-6 (IL-6)
7 ’iﬁ{% E, (prostaglandin E; ; PGE,) =¥ ¥ ¥ i* f=
(myeloperoxidase ; MPO) - Quercetin ¥ 3 #xd Frd| IL-6 2 iF 4%
scopoletin P'] & & #74] MPO %2 PGE, 2. > mptad it & ¢+
iR s gl IL-1B 2 8 d > JE et E P4 L2 8% o @ Najid %
(1992) 45 & ursolic acid ¥ 1 #r] A v mPz 384 F-v ¥ (human
leukocyte elastase ; HLE) ~ 5-%5 %% & f¥% (5-lipoxygenase) fr
cyclooxygenase 2_ & 14 » %ﬁ FlFug L2 1¥*% o @ Calabro %

(2005) = #,Z] 2y o noni % ¥ 2 rutin it & 47 B G B L2 # Ao

Noni % i+ 2 & F 45
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Noni % @i + B4 k2 fre "I xR 27 £40
noni % FALY R » o (T G2 L FEHE G FRETLAL
Feiedt® 5 dt o T o noni & 2 S EAE &1 g
Fo FmFHEFP ARSI NTARFERL L Ry TR

&
#2412 45 #% - Samoylenko % (2006) it {7 4£3F noni % it 2 K

—

Itk &4 fnoni kP2 BT B Y A A i 0B 2 48R
i T dp i & # > 1-0-(3’-methylbut-3’-enyl)-B-D-glucopyranose
(1)~1-n-butyl-4-(5’-formyl-2’-furanyl) methyl succinate (2) f=4-epi-
borreriagenin (3)> 14 2 w f& ¢ Fren& g ¥ 1t & F+ > iridoid glycol-
sides asperulosidic acid (4) ~ deacetylasperulosidic acid (5) ~ 1-n-butyl
-4-methyl-2-hydroxysuccinate (6a) ¥ 1-n-butyl-4-methyl-3-hydroxy
-succinate (6b) & & 4 fv scopoletin (7)o ¢ = FA1* &4 ¢ FAL* &k
¥ TH FMononi k2 EF AR Bl SRS A A8

2 B e

A £

(=) B4 (phenol)
fodpis &3 H4adr P B iL05 ihs & fEag428 8000 f&

HRated b4 7 Begh o gl cndy 1 B0 AR
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HO
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Bl - ~jnoni % i ¢ A BN E gttt 2 P F B
Fig. 20. Structures of marker compounds isolated from noni juice.

(Samoylenko et al., 2006)
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¢ 5= & (phenolic acids) ~ % & @+ (flavonoids) % ¥4 5 (tannins)
FoR- - FRRLARSH I g NIRRT g PPy
BERF M A 3 BARDEARM 3 2T g g p 5 0o

B

£ ‘}'?3"% pd 2 g its 4 (Duhetal, 1999) -

(=) %% fr (flavonoid)

£k
|

7w fk S = B Tk 5 4 o0 diphenyl propane (Cs-Cs-Co)
R BT S A Ao B0 BT AT R
FHAIFE T EFAFE R Lo SRR
R EAEL BT A S F @ (flavones) « F A (flavonols) + F
“Z Ak (flavanones) ~ § *%fi% (flavanols) ~ £ § f* (isoflavones) ~ ¥
"=k A% (flavanonols) % i=§ % e & (anthocyanidins) % - =

g o deBlZ -+ = oo (Pietta, 2000) ©

() ®HF (4% - tannins)
BRI - BEAOmEt &5 £ - 22 SRl AL

FEEHEANRE A S EM I BRE S F RS

-

d A AT

ﬁm

RN O AHIRELET oM AMenE R
Wik PR E BT WA T2 HWA I LB BT A L okE

3] ¥ % (hydrolysable tannins) {r¥5 & 3] ¥ % (condensed tannins)
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DEEEN CE E SN

Fig. 21. Basic phenol structure.

DERENN S EX TR

Fig. 22. Basic flavonoid structure.

(Pietta, 2000)
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Flavan-3-als

Flavones
5 T 9 Ft 3 5 7 ¥ 4 a’
luteolin OH OH OH OH (+)-catechin fOH OH OH ©OH OH
apigenin OH oH OH {—)-epicatechin w0OH ©OH OH OH OH
chrysin OH OH (—)-epigallocatechin  oOH OH OH OH OH OH
3
&
X 0
0 Flavylium Salts
Flavanones
3 5 7 ¥ 4
> 7 3 4 cyanidin OH OH OH OH OH
hesperetin OH OH OH OCH; cyanin O-gle OH OH OH OH
naringenin OH OH OH pelargonidin OH OH OH - OH
Isoflavones
Flavonols 5 7 4
- - - genistein OH OH OH
5 7 3 4 5 genistin OH Ogle OH
quercetin OH OH OH OH daldzein OH OH
kaempferol OH OH OH daidzin Ogle OH
galangin OH OH biachanin A OH OH OCH;
fisetin OH OH OH formononetin OH OCH;
myricetin OH OH OH OH OH
3
4
Flavanonal
3 7 ¥ 4
taxifolin OH OH OH OH
- L = sk 2 > %k
Bl=- = ~%xn ﬁﬁ1‘§5$§‘°
Fig. 23. Structures of flavonoids.
(Pietta, 2000)
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Bt s HEBRZ AN o RRE S

F (Ap ¥4~ + £ 500-3000 dalton) -7 £

(Ap $F 4 + £ <500 & >3000 dalton) = # 7 45

HFehig o RE G H
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(a) (b)

Mote B2 ARSI (@) KEUER - () REUEH -

Fig. 24. Basic tannin structure. (a): hydrolysable tannins. (b): condensed tannins.

(http://www.bentham.org/cmciema/sample/cmciemal-1/vaya/f3.gif)
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. scopoletin 2 H jiT4 $ 7 &

. rutin 7 &
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¥ - IR IR EER ok
Noni fruit
Fermentation
| | | |
0 week 1 week 2 week 3 week 4 week
\ 4
| | | |
«]‘Wif‘—’_ki%* g it &4 4@ E M A g
L% 23 CREELEFFE L RF R L RIE
TEAC
3 . J—:_ﬂ‘;ﬁ F 4 E

2. & e N DPPH
3. pH & ) ‘{ﬁ@ gz & 2. ACE #r4)/& 1




N LR *1;:"]? B
Noni fruit
Partial-fermentation
Noni juice
| |
65 C 75°C
| l |
0\0.5\4~8\12\24\48/}53%&?’]
| | | |
S FLN Ny Faltit &4 EAEL DY e 2 ¥
I 2 Loamat 6732  Lo#f i L RLH
2. pH & 2 HEERGE TEAC

3. scopoletin 2 H ji74 4= 7 &

4. rutin 7 &
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Noni fruit

!

Partial-fermentation

Without pasteurization

Pasteurization

!

Storage at room temperature

A2 B2 l 2 weeks/sampling

Ik

BB S 4
G AR SR L mEr 1
HEM R TEAC

DPPH
FEHEHR T E 2. ACE F#r+ &1+
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Ju

TR

ArdEchnoni * Fd K E L PRGFF RO Kk o

AR

1. Potassium acetate (KC,H,OOH) ~ sodium chloride (NaCl) -
sodium carbonate (Na,COs3) ~ sodium tetraborate (Na,B,O7 *
10H,0) ~ sulfuric acid (H,SOy) ~ trifluoroacetic acid (TFA) P&
p Riedel-deHaén > Germany

2. Angiotensin converting enzyme (ACE from rabbit lung > EC
3.4.15.1) ~ 2,2’-azino-bis-(3-ethylbenzo-thiazoline-6-sulfonic
acid) (ABTS) ~ butylated hydroxyanisole (BHA) -
(+)-catechin ~ 2,2-diphenyl-1-picryl-hydrazyl (DPPH) ~
L-(+)-lactic acid ~ Hippuryl-L-histidyl-L-leucine (HHL) -
DL-malic acid ~ 4-hydroxy-3-methoxybenzaldehyde
(vanillin) ~ peroxidase (from horseradish) ~ quercetin F& p

Sigma > U.S.A.
3. 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid

(trolox) ~ Gallic acid P p Aldrich » U.S.A. o
4. Folin-Ciocalteu’s phenol reagent pfp Sigma-Aldrich >

USA. -
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5. Methyl alcohol (MeOH » HPLC grade) Pt p Mallinckrodt »
U.S.A. -

6. Aluminium nitrate (AI(NO;); * 9H,0) ~ hydrogen peroxide
(H,O,) B p Merck > Germany °

7. Acetonitrile (CH;CN » HPLC grade) F&p J. T. Baker >
U.S.A. -

8. Scopoletin £ p ACROS > U.SA. -

O

. Plate count agar p£ p HIMEDIA - India -

10.Boric acid (H;BO;) Pp o5 & 1 ¥ $k5% € 4+ > Japan o

11.Ethyl alcohol (C;HsOH) pp OSAKA § A % 5-4k3% ¢ A+ >
Japan -

12.Hydrochloric acid (conc. HCl) B p B 1 v & 3% > Taiwan °

13.L-(+)-tartaric acid p-p % # 5 ¥ 3 *T 2 & > Taiwan o

REXA

(-) WHFFnoni & WAH 2L REKAG
AR 0 G706 Bdt B AHE () WAL BRGNP
Taiwan °

Y2+ #% : BRAUN MP80 > Germany -
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% 1 M8 3o 4% himac » CR 22G 1 » HITACHI - Japan -
RS AISF200 0 AOFH] & S RGP

Taiwan o

(=) IMixFEnon ez REXRHG
{738 -k % 4% : HOTECH® » HOTECH INSTRUMENTS CORP.

(e R &£ %3 T2 2) > Taiwan ©

Ju

(2) FREFLRERA S
44 : SHEL LAB® » SHELDON MANUFACTURING INC. -
USA -
pH meter : PHM82 STANDARD pH METER > RADIOMETER
COPENHAGEN - Denmark o
¢ % i® : UV-VISIBLE RECORDING

SPECTROPHOTOMETER UV-2100 > Shimadzu >

Japan -

(2) F Wz ERITZRERA
® Pxic ik Ap & A1 & (HPLC) -
Pump : 765 HPLC COMPACT POMP » ALCOTT >

Switzerland -
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(1)

Oven : ENSHINE SUPER CO-150 » HONG YU
INSTRUMENT CO.,LTD (* # & 7 T2 &) >
Taiwan

Column : Transgenomic' ™ ICSep ICE-ORH-801 > 300 mm X
6.5 mm > Transgenomic, Inc. » USA o
Integrator : Chromatocorder 21 ° SYSTEM INSTRUMENTS
CO., LTD - Japan °

Detector : RI DETECTOR » ERC-7515A » ERC INC. > Japan °

FER E CLAILATL (4% & ¥ 3 @433 T2 7)) Taiwan o

PRt Erz EERE Va4 PR REBRA
HcE B ae % 0 MIKRO 20 > Hettich ZENTRIFUGEN >
Germany °

& F Sk & 2t 1 UV-2100 » Unicon » USA -

(=) Rutin ~ scopoletin 2 H ji74 5 7 £ Pl 2 KREBXKAF

® pxic i A & A7 & (HPLC) -
Pump : Agilent 1100 series Quaternary Pump > Germany -
Degasser : 4 channel degasser » GASTORR AG-14 > Japan -

Column : Synergi 4p Fusion-RP 80 > 250 x 4.6 mm
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Phenomenex® > 4 micron > USA -
Integrator : Chromatocorder 21 * SYSTEM INSTRUMENTS
CO.,LTD - Japan °

Detector : UV-VIS DETECTOR > S-3702 » Soma > Japan °

(=) ACE#rli#ftpl T2 REBXAF
HeE B i e 8 0 MIKRO 20 > Hettich ZENTRIFUGEN >
Germany o
128 -k & # - HOTECH® » HOTECH INSTRUMENTS
CORP. > Taiwan °
B PTa ik 4P & 17 &% (HPLC) :
Pump : Agilent 1100 series Quaternary Pump > Germany -
Degasser : 4 channel degasser * GASTORR AG-14 > Japan °
Column : LiChrospher® 100 RP-18¢ > 250 x 4 mm > 5um »
Agilent Technologies » Germany -
Integrator : Chromatocorder 21 » SYSTEM INSTRUMENTS
CO.,LTD - Japan °

Detector : UV-Vis Detector S-3702 » Soma » Japan °
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H* 3 B2 A - Model-YTM » YANG TA MIN
INSTRUMENT CO., LTD (- = P i%
B3 L2 &) Taiwan o

KT 3V S T S 0 Model-TW 14U » LIAN SHEN
ENTERPRISE CO., LTD (% B & % 7
L2 7)) > Taiwan o

128 3 % 48 : FIRSTEKTM > Model-TG5 » - 2 # 5% > 5

R F o S

7% 3-8 F : colony counter 570 » SUNTEX » Taiwan ©

i3 A noni % 2 WH

FriE noni %+ F 5P KokFE DR S RIBIEER A G W
vk T ERT P AR FEFR2RT (M 123)0 %
o el B B L ek 3§
WEH 0123904k BRSPS TORIEBRYE

ATE R AT 5 38 W fE noni % o

TR % noni % 7t 2 Ae B
#ononi & A FA o AREET 65 CHr 75 Tl g

e HBPERF A 0505481224048 ] pF o
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P

(-) noni %+ & F

B3 P EERER 2 noni %P RFHRCRYE GEATEFL %

Ik

o k25 ‘noni % E£/moni F £ x 100 % o

() ¥ARERGEE
B2 P\—'"’i?ﬁ?ﬂffésinom%ﬁ ();E, 3§,E§15mL),—gi)\)#‘
PRI IEE 2 E noni A2 VAP EGSE o Ao 2 2

- noni juice soluble solid weight (g)/noni juice weight (g) x 100

ETINS

0% o

(=) pH EA 4%
FU* ek R Ryp T A 2 RIZP|Enoni it H ek B2

g1

(z) & FL47
;:”’ﬁ‘gl ¢ A RP| T _noni k2 FES FiL > LB L* s at e b¥
BT o L*=100F4 20 04 22 +a*d XM o d o -a*

FAXIE S % d AR e E J o -b* AN I o
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i * % »uik4p & 47 & (High performance liquid
chromatography > HPLC) 4 47 noni %+ ® 1 & 3 #$pk2 7 & -

A5 HE e

Column: Transgenomic' ™ ICSep ICE-ORH-801>300 x 6.5 mme

Oven temp : 35 C -

Mobile phase : 0.01 N H,SO, °

Flow rate : 0.65 mL/min °

Detector - RI detector °

3+ Y tartaric acid ~ malic acid v lactic acid % & % £ 4%
B AR (4F- T =)eNoni %z 2 84 iRy

&t A<{8 > 12 mg acid/mL noni juice % 7+ °

SN PEAEEE A S TS

(-) Bpipit &2 7 &P 2 (Total phenolic determination)

o

% @ Julkunen-Titto (1985) = % Bl =z 2 o

Ja 72 @ Folin-Ciocalteu’s phenol reagent ¥ £ fin g it & £~ 2. OH
AFRos AL 280 (8 FRE)LHRL TS
nm F j Bk oo

7% B 50puL 2 noni % i+ > 4v » 1 mL H,O 4= 500 pL
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Jo

Jo

Folin-Ciocalteu’s phenol reagent » * 4 #3 /2 & > £ “¢
> 25mL20%Na,COs;° 323 R & 22 ETHFE 20
bdh o A is A RR R RIAE 735 nm 2Bk E o

R v Folin-Ciocalteu’s phenol reagent 2. ;%% § i

Tu R E

D02 gallicacid 3 8 & & @ ITHEE Y R (ke ) o

Noni % i* ¢ @it &4 2 3 B4 LR @ LE
1P ¥t gallic acid 2. £ » 12 mg gallic acid equivalent/mL

noni juice # 7+ °

it 2. 7 & Pl = (Flavonoid determination)
DB % (1996) fodt (2003) s iE R 22 o

AR ORI AP ONRILIR R T T SRR S U

dHEY > TR L 415n0m T Rk o

DB~ 250 uL 2 noni % i 4r ~ 10 YRt Fe4E e | M FE Ak

gnt 50pL o 4o r 14mL 3 g5k o3B3 mE S
ERTERA0 Ao m (600 kSR ZEPIA E 415 nm

2k o A R AR SR (TR0 HR

D 74 oquercetin & R FRITHEREY R (HERT ) o

Noni % i* # #7§ fik 2 7 £ » 0 & SR gt
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quercetin 2. & > 14 ug quercetin equivalent/mL noni juice

%\'/‘o

() % £ ¥ %2 7 77 (Condensed tannin determination)
% @ Julkunen-Titto (1985) 1= ;2 jp| 2 2 o
RIL Mg E H B S g (vanillin) 2 RRREY T o ¢ A
A% F 2 ppd i BAEE 500nm T G ok o
22 1P~ 100 uL 2 noni % i+ 5 4r » 1 mL 4 % vanillin (w/v in
MeOH) > # %43 » £ 4 » 500 uL conc. HCl » #23 /R
EOFIRTHEE 2 A4 M o REEZRIAE
500 nm z_ ¥k (@ o 17 7 4v vanillin 2_32% % (T3 ¢
-5 ru(t)-catechin A AR 5 B BT & (e ) o
Noni %+ ¢ 2 456 8 % ¢ £0]d o 280 Af 7 4p
¥+(+)-catechin 2. & > 12 mg (+)-catechin equivalent/mL

noni juice # 7+ °

(z) Rutin ~ scopoletin 2 # ji72 2 7 € Bl 2
i#* B4k 47 &k (High performance liquid

chromatography » HPLC) 4 45 noni % ;* 2_ rutin ~ scopoletin % H
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O

A f 23

o

Ik

A7 E 1 e
Column : Synergi 4p Fusion-RP 80 > 250 x 4.6 mm
Phenomenex °

Mobile phase :

0-75 min : 100 % dd. H,O —25 % acetonitrile

75-85 min : 25 % acetonitrile —0 % acetonitrile

Flow rate : 1 mL/min °

Detector : UV 340 nm -

38 2 rutin fe scopoletin 15 58] TR W AR (AR
A) e Noni % i+ ® 2 rutin ~ scopoletin 2 H ji=# # 7 &
Pld gl & {8 > & w12 pg rutin/mL noni juice
ug scopoletin/mL noni juice f= pg scopoletin

derivative/mL noni juice # 7+ °

() i3 it

I. DPPH f o &2 % it 4

\\\?{.r

<% : Shimada et al. (1992) =77 3 Pl 2 2 -

79



2 :DPPH p d A2 "R 5F% S >3 & S517nm ™

FRAZREE K kTR R R

o ¥ & & F L ivi 4 pro RlE 4 DPPH A
Boapid g0 KRG o nkimRE TS
% DPPH f o At iJ rp48 5 E'J&%f.ﬁ_,ﬁf‘ug“f A
5 A RS DPPH f o Jhenic 4 jeddii -

E I R R T T A T 28R S

DPPH p o fhit 4 25533 o F o 40T ¢

’“\:\Q:‘ R = Y
“ ’J\ /E /J “ J P ,.»;-|
e “‘N- T = N e
| |
N . NH
ON A NO2 ¥ i A 0N L o, *+ R
‘[ _’;J’[ || »|
T It
NO, NO;
DPPH
517 nm
(purple)

(Yamaguchi et al., 1998)

! B~ 0.6 mL 2 noni % i* > 4r » 0.6 mL 0.008 % DPPH *
fraie Gr#p ) £4cr 0.5mL 2 35k 3538
Lo R TEREE 3004 @ A Kk R 2R
A E 517nm 2wk {E o1l 7 ** DPPH 2 RERITL %

I

v ¥FpR o
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25 00 BHA 5 25 5 8 (BB W S (41454 ) - Noni
BP0 24y it 2R R R R Ap
BHA z_ # - ™ pg BHA equivalent/mL noni juice % 7+ o
s DPPH p d ﬁk‘)ﬁ’-“f 4383 e

Radical scavenging (%) = [(Ag—A) = Ag] x 100 %

Ao il m ki

2. Wiy v s 4 (Trolox equivalent antioxidant capacity °

TEAC)

%% : Miller etal. (1993) % Arnao etal. (1996) # i ] Z_

Ja 32 . Horseradish peroxidase ¢ it H,O, 2 ABTS » * &7)
= ABTS » " >t A fE RS ¢ F F o3 L £ 734 nm
TEFE o FRSELGIRE Ca A R R
ABTS »* eh > L e § T 5 o @ %k AR R
Zom thde2odmy b ae 4 AR o JU T AREI A e 2
BT A T HEHR SR ABTS T i 2

£33 TE BArl S BARF a4 gl o F RS
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(

POD/H202 I+

i
RS e e
) /

ABTS ' ABTS '~
green radical cation

= ;% 1 #-2,2°-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid)
(ABTS) ~ peroxidase ~ &2 HyO, R 6353 » ¢ {8 kR
& 8 5 100 uM ~ 4.4 unit/mL 22 50 uM > > 30 'C ™ #F
kKFE Rl )R AR ESS LT NABTS -~ B
Fpd RFE RFER - B225mL pd A F RFEFH O 4
> 025mL 2 noni %+ 353 & FETERI
AogB o @t A KR R R E 734 nm 2o sk B o 1Y
%ﬁﬂAHB-+%$4Ed%F%$Wi$$ﬁ;
Z v ¥R

D2 trolox &R TR IR W AR (Yi4%L) - Noni

1
Jo

AP 2y b7 £Rd PR AR EF A
trolox 2. & » 14 ug trolox equivalent/mL noni juice # 7% °
%AHB-+%$4EéE%%J?§%%%T:

By Lt (%) =[(Ac—As) + Ac] x 100 %
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(=) s F iRt fs (ACE) 2 ¥l 1aipl T

% ¢ Cushman and Cheung (1971) % 3= (2004) == ;2 | 2_

\\\?{.r

J 32 ¢ 2 Hippuryl-L-histidyl-L-leucine (HHL) ¥ 3 ACE 2. %
¥ B2 ACE 7 #-HHL 4 f2 3 & fipé (hippuric
acid » HA) % His-Leu (HL) > m HA *t & 228 nm ™
2 F k2 kiE o thE L ACE Frdld 5 fp o Bli
pra| ACE2 Et: > @ HAZ HL2Z 4 = ER| € &5 o
1% HPLC k #p| HA 8 =@ 2. 4 2§ » 7 F4v

k&3 ACE 2 #7175 o F st 4o ¢
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(0] H 0 CH;
I \ I L i
( N ( A __-OF
“ {:[ T‘ \_(”, \_[ \‘\ \(H
" P H @) ~. H 0
e /')b:‘_;\
HN i
\=N

Hippuryl-L-histidyl-L-leucine (HHL)

{ ACE

H O CH
| Il | )
H,N\ Ca.. A -OH
I + E 'llI I
N ( OH
s N C )\.\‘:
U i ! I HN ]
A H 9] \a=N
Hippuric acid (HA) Histidyl-Leucine (HL)

322 45uL SmMHHL 3% (3% % 04MNaCl 2 0.1 M
FRFL 4N e > pH8.3) % 1FX B > 4v » 5L 2 noni
EFA 37T CRIFTIERS 248 o £ 4~ 150 60
mU/mL ACE i3 % (i3>t 7 0.4 M NaCl z2- 0.1 M 72 p& 4
¥ > pHB83)» 337 C-kis T F B30 445 &F
v~ 65uL 0.1 % TFA %ok & & o &g (1300 rpm > 1
sds) > 11 RP-HPLC {74 47 o A 705 24T !
Column : LiChrospher® 100 RP-18¢ » 250 x 4 mm >

Agilent Technologies °
Mobile phase : 0.1% TFA i3 >+ 50 % MeOH -
Flow rate : 0.7 mL/min o
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Detector - UV 228 nm -
P E 0 ACE & gl A v 3 2 8 e
Inhibitory activity (%) =[(a—b) + a] x 100 %
a: M4 B3 oRB-%noni %t F 1S 2 HA L% &

b :noni % F i h¥E e

+ B2 F R T
ME SRRy R IFRE > R (pour-plate
method) B~ 1 mL 32 % % PCA (plate count agar) » *T % >t 32 % 4§
RoE3STHEA AT MHE VRS E AT

(CFU/mL) °

S At A
AP B OF Sy T 39E + %KL (mean + standard
deviation) # 51 > I * Statistical Analysis System (SAS) 8.0%% 2
Al ie 7 % B #ics 49 (analysis of variance ©° ANOVA) &

Duncan’s multiple range testz. $e3* 4 47 » W RS % E 7 3 ¥ 4

BHop<005TiiZERHEFLE -
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=8 AR by =2 1 =)
2~ Z5k B 2

7

Part 1 : #8074 fi% noni % i+ @WH 2 |27 A 47
-~ PIMEE

1. Noni % *2 & F (7 3t~ & RIE)

Noni %t & A2 it ¥ & 4 F R 7 "EFF P 2 5
fvononi k2 A S SEFFFERRE 2 4o @ M 4 o Noni % 5§
P2 PR (0% 4:%) #f %P AFUERAIFZAE53 (£

~) A% L 60.44+2.61% - 3 é/,%a%:". noni % £ — B % -

B0ORE . %A S AN 5 57.8 %7 63.9 % (Newton, 2003) > @

PR L O o B L R AT A

2. Noni % i+ 2z pH &

Noni % 7% 2 R (02 43F) > %+ 2 pH &2 3

"

ferehL B opH i 937 24 (&+2) @ iepH &R

AP R RTG o KR ;gw r— 4noni %2 pH i+ &

3.4-3.9 = + (European Commission, 2002; Chunhieng, 2003;

Newton, 2003) » @ & Skt &k &1 < ;Fﬁ%;}g g

3. Noni % *2 v aKBHUPZE
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Lt - 3 P FERFR noni &2 A F

Table 11. The total yields of noni juice at different fermentation time

Fermentation time (week) Total yield (%)
0 48.82+0.36°
1 52.46+1.52"%
2 53.79+1.67"°
3 55.95+0.18"
4 60.44 +£2.61°

Each value is the mean + standard deviation (n = 2).

““Mean in the same column with different superscripts are

significantly different (p <0.05).

%+ 72 FHFREPFR noni %2 pH E

Table 12. The pH values of noni juice at different fermentation time

Fermentation time (week) pH
0 3.72
1 3.72
2 3.70
3 3.71
4 3.70
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Noni %57 b2 HFEFEFEF 01 4F) S F2HE BB 2
FAEAVYFZEE T AR (2L 2)%5 03 22 % FE noni
RAHE B LT BEHNPF L G F R AT L8 e 5

v 1 & H Flnoni * A FEEARY BT ALESE e BB
BN OBRBEERAE O VRAEFTER RS onE22 4%
ZEfE R HE Y 2V BEREAF EArAERR S AR R

AT L RE KT R AR -

4. Noni % i+ 2 ¢ %

KR %kRZES (Bl 1)ttt - ~L2) ¥ niBagF 5
FEPERF 2 3§ & o ononi % it 2 L¥@iEBFT % » W noni % L HEFH
FEPERY 2 B £ @ BE 4 A%F; @ noni % i+ 2 a* @i Bt < » % noni

ACEEF SRR 2 E A S AR @ noni %t 2 b*E Ao

Tnoni kFEFFEET M E A I AT AP EFEFLEE

\\\
=

Hnoni %2 gEd F Rk B

21

o pREFFARE > P noni % it

i?£fi¢°?ﬁﬁutﬁfﬁbﬁ#ﬂgﬁﬁwgiﬁgg

EH\_\\

B3 4P B (Recamales et al., 2006) » d pt 3&B] noni % i+ 2 g 4

RV R BGEEE B2 N AP -
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2L A R FEEEFon F 2T AEEGFEE RN

Table 13. The change of soluble solid weights in noni juice at different fermentation time

Fermentation time (week) Soluble solid weight (g) / juice weight (g) *100 %
0 9.05+0.04°
1 9.21+0.03°
2 9.71+£0.06°
3 8.98+£0.07°
4 8.73 +0.03 ¢

Each value is the mean + standard deviation (n = 3).

“d Mean in the same column with different superscripts are significantly different (p < 0.05).
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100
90 -
80 - s b
70 FA B¢ [ L*

60 [

o

o

e = b*

value
()]
(e}
[
|

40
30 -
20 -
10 -

T ©
[T ==
[T =

Mo
[ e

O

1

S}
w
N

fermentation time (week)

Bl L3 ~ 3 FFpEpFmnoni %2 4 FHi o

Fig. 25. The change of color values of noni juice at different fermentation

time.

Each value is the mean + standard deviation (n = 3).
AF Mean in the same bar (L*) with different superscripts are significantly
different (p < 0.05).
“ Mean in the same bar (a*) with different superscripts are significantly
different (p < 0.05).
¢ Mean in the same bar (b*) with different superscripts are significantly

different (p < 0.05).
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K %% (Bl= +-) (gL -) ¥ i@ 4noni % 7+ p
PEG AR AE FIFRERERY T ASREAP 5L
iF @ R &

% el
noni % -

1 &3 P 5 IR)F B (tartaric acid) r
# % p& (malic acid) » @ JF)& L~ #7 % Lo

1S E R
i -7»')}15 ’]ﬁ‘gﬁﬁ ’ i—"“’“*"/ﬁﬁ&pﬁ7 a tﬁﬁ& , |—}’—3 /]:75_]_» ﬁ&"%
27 Ap B o Noni % i 2. PR 7 it

. A AL
F Bb s

% p S E R pfri R it 0 2 pH
R T Pl i A

P2 2 & 0 Al

By ARBE 0 @ enpH B el A8 Eve f

om0 % 4F2 WaEEARY T Y
noni %4 ¢ 2 4 & F AT LT

" e

2L s PR

LA

L Rpspic e 2 ZRIT

B R EFERF 2 noni % BIETREPHECEF T EA
oA mEE (Bl - ) (et =) Bor

noni % i+ 7 2 X%

¥ 2 fF
LA BT R F R
2 z*ﬂf% ills 3 ¥ P E
;m—lm }? ﬁTHi:F'& 4 IlOIll a‘ >+ ’ 3@.%’ z:{FI‘—% ﬁjﬁ, /3\ _E-‘_i lq\ 7}6_ ;{L
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Fig. 26. Two major organic acids contents of noni juice at different

fermentation time.

Each value is the mean + standard deviation (n = 3).

A€ Mean in the same bar (tartaric acid) with different superscripts are
significantly different (p < 0.05).

*® Mean in the same bar (malic acid) with different superscripts are

significantly different (p < 0.05).
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Fig. 27. The contents of total phenolic compounds of noni juice in

terms of gallic acid equivalent at different fermentation

time.

Each value is the mean + standard deviation (n = 3).

*® Mean with different superscripts are significantly different (p <

0.05).
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Fig. 28. The contents of flavonoids of noni juice in terms of

quercetin equivalent at different fermentation time.

Each value is the mean + standard deviation (n = 3).
““ Mean with different superscripts are significantly different (p <

0.05).
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Fig. 29. The contents of condensed tannins of noni juice in terms

of (+)-catechin equivalent at different fermentation time.

Each value is the mean + standard deviation (n = 3).
*® Mean with different superscripts are significantly different (p <

0.05).
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Fig. 30. The contents change of rutin, scopoeltin and scopoletin derivative

compounds of noni juice at different fermentation time.
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Fig. 31 a. The ABTS + " radical scavenging activity (Trolox equivalent

antioxidant capacity) of noni juice at different fermentation

time.

Each value is the mean + standard deviation (n = 3).
A Mean in the same bar (1*) with different superscripts are significantly
different (p < 0.05).
“d Mean in the same bar (1/40*) with different superscripts are
significantly different (p < 0.05).
1*: The original sample.

1/40%*: The sample diluted for forty fold.
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Fig. 31 b. The ABTS - " radical scavenging activity and trolox equivalent of noni juice (40 fold dilution) at different fermentation time.
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Fig. 32 a. The DPPH radical scavenging activity of noni juice at different

C

B1*
1/80*

p—
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fermentation time (week)

fermentation time.

Each value is the mean + standard deviation (n = 3).

Bl=-t- a~72 F#APR noni %2 DPPH g d itk 4 o

A€ Mean in the same bar (1*) with different superscripts are significantly

different (p < 0.05).
“d Mean in the same bar (1/80%) with different superscripts are significantly
different (p < 0.05).

1*: The original sample.

1/80*: The sample diluted for eighty fold.
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Fig. 32 b. The DPPH radical scavenging activity and BHA equivalent of noni juice (80 fold dilution) at different fermentation time.
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Fig. 33. The ACE inhibitory activity of noni juice (2 fold dilution) at

different fermentation time.

Each value is the mean + standard deviation (n = 3).

“* Mean with different superscripts are significantly different (p <

0.05).
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Fig. 34. The pH values of noni juice at different pasteurization

conditions.
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Fig. 35. The color values of noni juice at different pasteurization conditions. (a): 75 C; (b): 65 C.
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Fig. 35. The color values of noni juice at different

pasteurization conditions. (c): L* value; (d): a*

value; (e): b* value °

Each value is the mean + standard deviation (n = 3).

“™ Mean with different superscripts are significantly

different (p < 0.05).
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Fig. 36. The contents of total phenolic compounds of noni juice in terms

of gallic acid equivalent at different pasteurization conditions.

Each value is the mean + standard deviation (n = 3).

*d Mean with different superscripts are significantly different (p < 0.05)
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Fig. 37. The contents of condensed tannins of noni juice in terms of

(+)-catechin equivalent at different pasteurization conditions.

Each value is the mean + standard deviation (n = 3).

“ Mean with different superscripts are significantly different (p < 0.05)
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Fig. 38. The contents of rutin, scopoletin and scopoletin derivative of noni juice at different pasteurization conditions. (a): 75 C; (b):

65 C.
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Fig. 38. The contents of rutin, scopoletin and scopoletin derivative of
noni juice at different pasteurization conditions. (c): scopoletin

derivative; (d): scopoletin; (e): rutin.

Each value is the mean + standard deviation (n = 3).

“® Mean with different superscripts are significantly different (p < 0.05).
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Fig. 39 a. The ABTS + " radical scavenging activity (Trolox equivalent

antioxidant capacity) of noni juice at different pasteurization

conditions.

Each value is the mean + standard deviation (n = 3).

““ Mean with different superscripts are significantly different (p < 0.05).
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Fig. 39 b. The ABTS - " radical scavenging activity and trolox equivalent of noni juice (40 fold dilution) at different pasteurization

conditions.

Each value is the mean + standard deviation (n = 3).

*TMean with different superscripts are significantly different (p < 0.05).
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Fig. 40. The pH values of noni juice at different storage time.

Each value is the mean + standard deviation (n = 3).
*d Mean with different superscripts are significantly different (p <

0.05).
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Fig. 41. The major organic acid contents of noni juice at different storage time. (a): 65 C; (b): Non.

Each value is the mean + standard deviation (n = 3).
“® Mean in the same bar (malic acid) with different superscripts are significantly different (p < 0.05).

A Mean in the same bar (tartaric acid) with different superscripts are significantly different (p < 0.05).
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“® Mean with different superscripts are significantly different (p < 0.05).
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Fig. 42. The color values of noni juice at different storage time. (a): 65 °C; (b): Non.
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Each value is the mean + standard deviation (n = 3).

*TMean with different superscripts are significantly different

(p <0.05).
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Fig. 43. The total phenolic compounds contents of noni juice in terms of

gallic acid equivalent at different storage time.

Each value is the mean + standard deviation (n = 3).

“ Mean with different superscripts are significantly different (p < 0.05).
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Fig. 44. The flavonoids contents of noni juice in terms of quercetin

equivalent at different storage time.

Each value is the mean + standard deviation (n = 3).

“* Mean with different superscripts are significantly different (p < 0.05).
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Fig. 45. The condensed tannins contents of noni juice in terms of

(+)-catechin equivalent at different storage time.

Each value is the mean + standard deviation (n = 3).

“ Mean with different superscripts are significantly different (p < 0.05).
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Fig. 46. The contents of rutin, scopoletin and scopoletin derivative of noni juice at different storage time. (a): 65 “C; (b): Non.
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Each value is the mean + standard deviation (n = 3).

“ Mean with different superscripts are significantly different (p < 0.05).
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Fig. 47 a. The ABTS -« " radical scavenging activity (Trolox equivalent

antioxidant capacity) of noni juice at different storage time.

Each value is the mean + standard deviation (n = 3).

“* Mean with different superscripts are significantly different (p < 0.05).
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Fig. 47 b. The ABTS - " radical scavenging activity and trolox equivalent of noni juice (40 fold dilution) at different storage time.

Each value is the mean + standard deviation (n = 3).

*4 Mean with different superscripts are significantly different (p < 0.05).
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Fig. 48 a. The DPPH radical scavenging activity of noni juice at

different storage time.

Each value is the mean + standard deviation (n = 3).

“* Mean with different superscripts are significantly different (p < 0.05).
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Fig. 48 b. The DPPH radical scavenging activity and BHA equivalent of noni juice (80 fold dilution) at different storage time.

Each value is the mean + standard deviation (n = 3).

4 Mean with different superscripts are significantly different (p < 0.05).
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Fig. 49. The ACE inhibitory activity of noni juice (3 fold dilution) at

different storage time.

Each value is the mean + standard deviation (n = 3).

“IMean with different superscripts are significantly different (p < 0.05).
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Appendix 11. The color values and organic acid contents of noni juice at different fermentation time

Fermentation time Tartaric acid Malic acid
L* a* b*
(weeks) (mg/mL) (mg/mL)
0 67.74 £ 0.01 2 5.15+0.02°¢ 4930+ 0.02 ¢ 46.72 £ 0.82 ¢ 32.32+0.34°2
1 66.90 £ 0.01° 10.86 £ 0.02 ¢ 64.89 + (.02 ¢ 50.55+0.17° 3176 +0.15°
2 61.26+0.01° 17.95+0.01 © 73.35+0.04°¢ 51.64+0.41° 31.55+0.14°
3 59.27 +0.02 ¢ 2021+0.01° 75.51+0.03° 51.79+0.02° 31.35+025°
4 58.05+0.01° 21.50+0.03% 76.56 + 0.02 52.04+0.03® 31.28 +0.08 °

Each value is the mean + standard deviation (n = 3).

“* Mean in the same column with different superscripts are significantly different (p < 0.05).
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Appendix 12. Hue of noni juice at different fermentation time.
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Appendix 13. The functional compounds contents of noni juice at different fermentation time

Fermentation time | Total phenolic compounds Flavonoids Condensed tannin  Scopoletin derivative  Scopoletin Rutin
(weeks) (mg/mL) (ug/mL) (mg/mL) (ug/mL) (ug/mL) (ug/mL)

0 2.48+0.03° 149.77 £ 4.46° 0.26 +0.07° 349.67 78.86 233.98

1 2.61+0.06" 145.77 £3.07 ® 0.26+0.01° 248.94 135.10 219.19

2 2.51+0.03° 144.08£1.85°  0.30+0.00® 193.25 168.69 213.60

3 2.53+0.02° 11990 £1.63 ¢ 0.32+0.01° 167.00 188.48 188.86

4 2.51+£0.02° 123.55+0.71°¢ 0.33+0.01° 140.30 207.91 202.10

Each value is the mean + standard deviation (n = 3).

““ Mean in the same column with different superscripts are significantly different (p < 0.05).
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Appendix 14. The antioxidant activity and ACE inhibitory activity of noni juice at different fermentation time

Trolox equivalent antioxidant capacity (%)  DPPH scavenging activity (%)

Fermentation time ACE inhibitory activity (%)

Equal to Trolox conc. (pug/mL) Equal to BHA conc. (ug/mL)

(weeks)
1% 1/40%* 1* 1/80* 1/2%

0 99.74 +0.00 ° 30.22+0.42¢ 95.52+0.05¢  40.41+0.27¢ 82.15+0.28°
(23.85 + 0.28) (5.47 £ 0.04)

1 100.00 + 0.00 * 52.03+£0.65° 95.49+£0.11°  59.68£0.46° 81.26 +0.50°
(38.77 + 0.44) (8.23 £ 0.07)

2 100.04 +0.07 * 53.71£0.45%® 95.92+0.09°  60.67+0.19° 80.98 +1.14°
(39.92 +0.31) (8.37 £ 0.03)

3 100.00 + 0.00 * 53.06 +0.91 > 95.95+0.11°  59.12+0.37 ¢ 81.44+0.86°
(39.48 + 0.62) (8.15 + 0.05)

4 100.00 + 0.00 * 54.40+0.61° 96.41 +£0.05*  61.50+0.25° 81.14+0.67°
(40.40 + 0.42) (8.49 + 0.04)

Each value is the mean + standard deviation (n = 3).

“4 Mean in the same column with different superscripts are significantly different (P < 0.05).

1*: The original sample.

1/2*: The sample diluted for two fold.

1/40%*: The sample diluted for forty fold.

1/80%*: The sample diluted for eighty fold.
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Appendix 15. The total plate counts of noni juice at different fermentation time

CFU/mL
10° 10° 10° 10" 10" 10" 10° 10% 10° 10° 10° 107
Fermentation time (weeks)
0 0 0 1 1 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 2 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix 16. The summary of the noni juice at different fermentation time

week 0 1
Yield
Total phenolic compounds *
Flavonoids compounds *

Condensed tannin compounds

Scopoletin derivative *

Scopoletin

Rutin *

ACE inhibitory activity * *

Trolox equivalent antioxidant activity
DPPH scavenging activity

total plate count * *

* Mean the best in the same row
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Appendix 17. The color and pH values of noni juice at different pasteurization conditions

Heat time L*

(hrs) 75 °C 65 °C 75 °C 65 °C 75 °C 65 °C 75°C 65C
0 55.65+0.02 * 23.48+0.01™ 76.75+0.03 * 3.80

0.5 4978 +0.00¢ 53.04+0.01° | 27.16+0.01 % 25.06+0.01"' | 73.80+0.04¢ 75.54+0.01° | 3.80 3.80
4 4215+0.00° 46.00+£0.03¢ | 33.72+0.01" 29.89+0.027 | 67.74+0.01° 71.65+0.05% | 3.80 3.80
8 38.40+£0.02" 42.56+0.01° | 36.69+0.02° 3244+001" | 62.90+0.04" 68.08+0.04° | 3.79 3.80
12 3540+0.02°  40.67+0.028 | 38.15+0.02° 34.14+0.02% | 58.40+0.02' 6581+0.038 | 3.79 3.78
24 30.90+£0.03% 3485+0.017 | 39.38+0.01° 3645+0.027 | 51.22+£0.05% 5728+0.03’ | 3.79 3.78
48 26.04+0.07™ 30.05+£0.01' | 39.00+0.06° 37.91+0.01¢ | 43.12+0.12™ 49.69+0.01"' | 3.79 3.78

Each value is the mean + standard deviation (n = 3).

“™ Mean in the same block with different superscripts are significantly different (p < 0.05).
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Appendix 18. Hue of noni juice at different pasteurization conditions.
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Appendix 19. The functional compounds contents of noni juice at different pasteurization conditions

Total phenolic compounds (mg/mL)

Condensed tannin (mg/mL)

Heat time (hrs)
75 °C 65 °C 75 °C 65 °C
0 2.50 £ 0.00 % 0.40+0.03 &
0.5 2.45+0.01 > 2.45 +0.03 > 0.41+£0.021% 0.42 +£0.01 °&
4 2.43 +0.02¢ 2.44 +0.05 ¢ 0.45+0.01 % 0.48 + 0.04
8 2.44+0.04 2.45+0.01 > 0.47 £0.02% 0.50£0.01°
12 2.46 + 0.06 > 2.45 +0.02 ° 0.56+0.01°% 0.51+0.01°
24 2.49 +0.01 2.45 £ 0.05 > 0.48 £ 0.02 ™ 0.50 £0.02°
48 2.54+0.01° 2.46 £ 0.02 ° 0.45 £ 0.01 0.44 £ 0.01 %f

Each value is the mean + standard deviation (n = 3).

“ Mean in the same functional compound with different superscripts are significantly different (p < 0.05).
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Appendix 19. The functional compounds contents of noni juice at different pasteurization conditions (continued)

Heat time (hrs)

0
0.5
4
8
12
24
48

Scopoletin derivative (ug/mL) Scopoletin (pug/mL) Rutin (ug/mL)
75°C 65 C 75°C 65 C 75°C 65 °C

57.37+1.36"° 183.63 +5.33"° 149.53 £0.33°
5541+132° 55.94+248"° 170.53 £18.51° 18448 £432% | 141.95+3.42" 146.17+1.80°
5491 +523" 53.14+6.51° 178.87 £22.17* 189.06 £3.56* | 131.46+24.15® 148.28 +£0.94*
5149+£5.79° 55.00+2.13° 181.41+2.15° 186.78 £1.52* | 137.66+1.49*  147.79+4.30°
55.92+0.60"° 57.10+0.46*° 179.54 £10.57*° 18033 £8.52% | 133.47+5.14%® 141.05+6.48®
53.10+4.42° 58.20+0091° 178.17+7.76 ° 186.97 £10.15% | 126.81 +6.14> 14244+ 687 ®
55.00+2.25% 57.14+1.12° 175.12+£12.30*  181.76 £12.61* | 110.95+6.75¢ 132.67+7.47%

Each value is the mean + standard deviation (n = 3).

““ Mean in the same functional compound with different superscripts are significantly different (p < 0.05).
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Appendix 20. The antioxidant activity of noni juice at different pasteurization conditions

Heat time

Trolox equivalent antioxidant capacity (%)

1/40%*
(hrs)
75 °C 65 °C 75 °C 65 °C

0 100.00 + 0.00 5236+069 "
0.5 99.88 + 0.00 *° 99.96 + 0.07 55.87+061° 56.50 + 0.59 9
4 100.00 + 0.00 ® 99.92 + (.07 57.24+0.83¢ 60.16 + 0.76 ©

8 99.88 + 0.00 99.88 + 0.00 5933+0.87° 61.93+1.07°
12 99.96 + 0.07 100.00 + 0.00 ® 60.08 £ 1.14°¢ 62.09 + 0.20 °
24 99.84 + 0.07 ™ 99.88 +0.12 % 62.52+0.79 ° 61.54+0.38°
48 99.76 + 0.00 ° 99.92 +£0.14 65.00 £ 0.25 ® 61.89 + 0.38 "

Each value is the mean + standard deviation (n = 3).

“* Mean in the same dilution with different superscripts are significantly different (p < 0.05).

1*: The original sample.

1/40*: The sample diluted for forty fold.
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Appendix 21. The total plate counts of noni juice at different pasteurization conditions

CFU/mL

10°110° 10| 10" | 10" | 10" | 107 | 107 | 107
Pasteurization condition
75°C
0 hr 0 2 1 0 0 0 0 0 0
65°C
75°C 0 0 0 0 0 0 0 0 0
0.5 hr
65C 0 0 0 0 0 0 0 0 0
75°C 0 0 1 0 1 0 0 0 0
4 hrs
65C 0 0 0 0 0 0 0 0 0
75°C 0 0 0 0 0 0 0 0 0
& hrs
65C 0 0 0 0 0 0 0 0 0
75°C 0 0 0 8 5 2 5 6 2
12 hrs
65C 0 0 0 1 0 1 1 0 0
75°C 0 0 0 0 0 0 0 0 0
24 hr
65°C 0 0 0 0 1 0 0 0 0
75°C 0 0 0 0 0 0 0 1 0
48 hrs
65C 0 0 0 1 0 0 0 0 0
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Appendix 22. The summary of the noni juice at different pasteurization conditions

Time (hr) 0 0.5 4 12 24 48
Temp. ('C) 65 | 75 |65 |75 | 65 | 75| 65| 75|65 |75 |65 |75]65]|75

Total phenolic compounds * * * * * *
Condensed tannin compounds o
Scopoletin derivative * * * * * ¢
Scopoletin * ¢ * * s *
Rutin * * * * ¢ * *
Trolox equivalent antioxidant activity *
total plate count * * * * s *

* Mean the best in the same row
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Appendix 23. The pH values and acid contents of noni juice at different storage time

Storage time pH Tartaric acid Malic acid
(weeks) 65 °C 48 hrs Non 65 °C 48 hrs Non 65 °C 48 hrs Non
0 3.72+0.01°  3.69+0.01 ™| 40.63+0.36° 44.15+1.92% | 27.34+0.34° 29.30+1.18%
2 370+ 0.01™  3.69+0.02°| 4440+ 120" 47.92+237% | 29.83+0.70" 31.82+1.63°
4 3.70£0.01 ™ 3.68+0.02"% | 49.99+796* 49.52+4.20° | 3321 +£5.02* 32.90+2.62°
6 3.70+£0.01®  3.67+0.01¢ | 48.82+£239% 4942+250° | 32.56+1.29* 32.80+1.58°"
8 3.69+£0.01 " 3.68+0.01° | 4631+039% 4859+1.74% | 30.93+0.34% 32.37+0.88°

Each value is the mean + standard deviation (n = 3).

*d Mean in the same block with different superscripts are significantly different (p < 0.05).
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Appendix 24. The color values of noni juice at different storage time

Storage time (weeks)

L*

Q¥

b*

65 °C 48 hrs

Non

65 °C 48 hrs

Non

65 °C 48 hrs

Non

L N~ D O

24.45+£0.87 %
22.13+0.57
21.30£2.00
19.81+£0.62°
19.30+£0.27F

50.86 + 0.25 °
33.59+0.83°
28.39+281°
26.99 +3.53
21.78 £2.44

35.10 £ 0.40 °
34.07 £0.28 ©°
33.46+1.70 ™
33.27 £0.49 *
33.04 £ 0.10 ™

27.82+0.21°
31.04+0.21¢
31.26+0.58 ¢
32.03 +0.97 ©
31.29+1.37¢

4016+ 1.45 %
36.20 £ 0.96
3481 +341°
3230+1.02°
3145+045°

77.00 £ 0.21 °
5443 +1.26°
46.12 £4.25°¢
43.84 +5.61
35.36 +3.98 '

Each value is the mean + standard deviation (n = 3).

“IMean in the same block with different superscripts are significantly different (p < 0.05).
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Appendix 25. Hue of noni juice at different storage time.
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Appendix 26. The functional compounds contents of noni juice at different storage time

Storage time Total phenolic compounds (mg/mL) Flavonoids (ug/mL) Condensed tannin (mg/mL)
(weeks) 65 °C 48 hrs Non 65 °C 48 hrs Non 65 °C 48 hrs Non
0 2.40+0.03° 236+0.03% 102.12+5.60®  105.77+£3.09% | 0.40+0.01*° 0.37+0.03®
2 236+0.01% 2.33+0.04 % 103.81£2.57* 102.12+1.78*| 040+0.00* 0.39+0.01"°
4 236+0.04% 2.30+0.05"™ 101.50 +4.28%  99.01 £6.30® | 0.36+0.00™ 0.39+0.03°
6 2.38+0.05° 2.25+0.06° 101.50 £ 6.02°°  91.10+9.98° | 0.40+0.01* 0.35+0.04"
8 2.36+0.01 % 2.23+0.04° 99.10+2.53%  92.52+863° | 040+0.01* 0.33+0.02°

Each value is the mean + standard deviation (n = 3).

“ Mean in the same functional compound with different superscripts are significantly different (p < 0.05).
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Appendix 26. The functional compounds contents of noni juice at different storage time (continued)

Storage time

(weeks)

Scopoletin derivative (ug/mL)

Scopoletin (pug/mL)

Rutin (pug/mL)

65 °C 48 hrs

Non

65 °C 48 hrs

Non

65 °C 48 hrs

Non

0
2
4
6
8

39.69 +£2.47
4329 +1.24°
42.81 £2.05®
4426 +0.77
41.92+339%®

42.75+0.11%
42,42 +0.97®
4174 £155%
36.94 £ 0.51°
38.01 £1.25°¢

121.66 + 6.69 °
125.13 £4.21®
113.37 £5.02°¢
125.82 +2.83 ®
129.75 + 0.66 °

121.29 = 1.14°
123.85+1.96 ®°
124.88 + 0.98 ©°
126.20 + 1.90 ®°
127.47 £1.64®

141.95 + 1.86 ™
139.59 + 0.79
132.00 + 13.53 %
139.06 + 6.23 ¢
139.51 £ 1.22 ¢

154.86 +0.87 °

144.93 +2.58
132.97 £ 10.24 ®°
121.63 £21.06 ¢
120.40 £ 23.64

Each value is the mean + standard deviation (n = 3).

“® Mean in the same functional compound with different superscripts are significantly different (p < 0.05).
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Appendix 27. The antioxidant activity of noni juice at different storage time

Trolox equivalent antioxidant capacity (%)
Storage time (weeks) 1* 1/40%
65 °C 48 hrs Non 65 °C 48 hrs Non
0 99.81 +0.07 * 100.00+0.00* | 45.94+0.12"¢ 42.98 +0.81 %
2 99.96 +0.13 * 99.96 + 0.07 * 4927+0.30™  44.10+0.75 "
4 99.88 +0.12° 100.00 +0.20 50.00£2.42%  44.48+5.92"
6 99.81+0.07 ° 99.92+0.18° 53.95+1.83° 40.61 £ 6.52 ¢
8 99.88 +0.00 ° 99.96 + 0.13 * 55.10 £ 0.44° 44.48 + 6.58 >

Each value is the mean + standard deviation (n = 3).

“d Mean in the same dilution with different superscripts are significantly different (P < 0.05).

1*: The original sample.

1/40*: The sample diluted for forty fold.
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Appendix 27. The antioxidant activity of noni juice at different storage time (continued)

DPPH scavenging (%)
Storage time (weeks) I* 1/80*
65 C 48 hrs Non 65 °C 48 hrs Non
0 98.24 +0.61° 98.29 £ 0.65° 56.40 + 0.35 *° 48.62 £0.42 ¢
2 97.44 +0.56 *° 98.05 + 0.47 * 58.00 +2.00 *° 51.96 + 0.67 ¢
4 97.03 +0.49 ® 97.33 £0.30 ® 58.86 £2.83* 51.06 + 4.47
6 97.81£0.97 96.74 +0.74° 62.22 +2.04* 4731 +£6.39¢
8 97.60 + 1.02 97.44 +0.42 ™ 62.54 +0.40 * 51.35+6.57

Each value is the mean + standard deviation (n = 3).

“d Mean in the same dilution with different superscripts are significantly different (P < 0.05).

1*: The original sample.

1/80*: The sample diluted for eighty fold.
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Appendix 28. The ACE inhibition of noni juice at different storage time
ACE inhibition (%)

1/3*

Storage time (weeks)

65 °C 48 hrs Non

5574 £4.22¢ 75.84+£1.79 2
51.64+231°F 71.44+5.17%

56.64 +7.65%  62.52+£1.10°*
56.61 £6.70 %' 64.43 £ 3.50 >

0
2
4 50.52+ 037"  65.13+3.36"
6
8

Each value is the mean + standard deviation (n = 3).

*TMean in the same column with different superscripts are significantly

different (P < 0.05).
1/3*: The sample diluted for three fold.
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Appendix 29. The total plate counts of noni juice at different storage time

Storage time (weeks) 10° 10° 10° 10"

. 65 °C 48 hrs 0 0 0 0
Non 0 0 0 0
, 65 °C 48 hrs 0 0 0 0
Non 0 0 0 1
65 °C 48 hrs 0 0 1 1

4
Non 0 0 0 1
] 65 °C 48 hrs 0 0 3 1
Non 0 0 0 0
. 65 °C 48 hrs 0 0 0 0
Non 0 0 0 0
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Appendix 30. The summary of the noni juice at different storage time

storage time (week) 0 2

Total phenolic compounds 65°C | Non | 65°C | Non | 65°C | Non | 65°C | Non | 65°C | Non
Flavonoids compounds * © * © * © * *
Condensed tannin compounds * © * © * © * *
Scopoletin derivative * © * © * © * *
Scopoletin * © * © * © * © * ©
Rutin * © * © * © * *

ACE inhibitory activity * © * © * * *

Trolox equivalent antioxidant activity * © * © * * © * ©
DPPH scavenging activity * © * © * * © * ©
total plate count * © * © * * © * ©

* Mean the best in the same row of the 65 C

© Mean the best in the same row of the non
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