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Table 3. Effect of pectinase G on the juice production and scopoletin
content.

Enzyme mL scopoletin L* a* b*
content juice/100 g (png/mL

(%) puree juice)

0 39.97+1.24% 73.33+0.84° [21.06+0.879| 9.94+0.13% |25.4110.69¢
0.2 41.88+0.63° 76.0610.58% |37.8210.16°| 9.10+0.15° | 36.3910.15°
0.4 43.38+1.21% 76.70+0.33¢ | 37.5310.88°| 9.99+0.11% | 36.08+0.81¢
0.6 45.7910.49° 78.27+0.88° | 46.6911.08°| 9.3340.15" | 41.8610.57*
0.8 44.6911.17*° 79.6840.90% | 52.09+1.66%| 10.04+0.21%|39.0810.26°

L* represents the lightness of the color (0 yields black and 100 indicates white).

a* represents magenta and green (positive values indicate magenta and negative
values indicate green while).

b* represents yellow and blue (positive values indicate yellow and negative values
indicate blue).

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

29



F ﬁfﬁﬁilj['ﬁ%ﬁﬁl{l 0.6 % pectinase G =] 7+ [Fil[F FEFJ‘%#%EEE)J i

W B

Table 4. Effect of pectinase G on the juice production and its solid
content.

Enzyme 0 % 0.6 % 0%,S.C. 0.6%,S.C.
content (/100 mL)*  (g/100 mL)
1 day 40.410.9°  43.36%1.6™ | 8.1410.05°  9.34%0.01°
2 days 40.6%0.9° 443+1.4° | 7.1240.10"  8.4610.13°
3 days 40.2£1.8° 459+1.9° | 6.6120.07°  7.55+0.06°
4 days 41.1£1.1°¢ 44.011.0° | 6.53£0.04%  7.67%0.09°
5 days 41.942.1™ 44.210.5" | 6.39%0.06"  7.34%0.05°

AMeans juice solid content (S.C.) presented by grams of dry matter in 100 mL juice.
Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Table 5. Effect of cellulase AP3 on the juice production.

Enzyme  mL juice/100 g puree

content

(%)

0 40.5010.14%
0.02 41.51%1.14%
0.04 42.24+1.80°
0.06 40.6710.90%°
0.08 39.934+0.50°

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Fig. 10. Total antioxidant activity (Trolox equivalent pg/mL) changs of 0
or 0.6 % pectinage G noni juice storage at various conditions. Store at 4
°C (4c¢), room temperature dark (RTD) and room temperature light (RTL).
Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

33



(A) 0 % pectinase G
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Fig. 11. Scopoletin content of 0 or 0.6 % pectinage G noni juice storage at

various conditions. Store at 4 °C (4¢), room temperature dark (RTD) and

room temperature light (RTL).
Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Fig. 12. Total phenol content of 0 or 0.6 % pectinage G noni juice storage
at various conditions. Store at 4 °C (4c), room temperature dark (RTD)
and room temperature light (RTL).

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Fig. 13. Condensed tannin content of 0 or 0.6 % pectinage G noni juice
storage at various conditions. Store at 4 °C (4¢), room temperature dark
(RTD) and room temperature light (RTL).

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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0.3125 7 %’F‘[fm/@ﬂ Byt 037J’§JJ[IO.6 % pectinase G [F | = = £ 45 mL
/100 g 4 > ¥ Pectinase G [E‘?FF‘[ £ 1,300 7o %’?’F"Ifﬁij‘/kg o ﬁ’;j,ﬂjjxﬁp 0.6
Yoldisk & & VIt Y A ekl 0321 7 %E?'F'Vfﬁ‘/@ﬂ AR HRF:“?TJDE’?
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Table 6. Color changing of 0 or 0.6 % pectinage G noni juicestorage at 4
°C refrigerator.

Days of L* a* b*
storage

0 % 0.6 % 0% 0.6 % 0 % 0.6 %
0 21.0610.87" |46.69%1.08° [9.94+0.13° [9.33+0.15" [25.4110.69" |41.8610.57°
10 30.6010.70° |61.38+1.31% |10.0910.04%(11.1910.18° |33.2240.55% (50.41+0.47°
20 31.4840.72° |55.1240.46° [10.6810.50°|15.37+0.21° [35.8340.22" [51.6340.20°
30 43.53+1.03% 43.81+0.71¢ |8.0140.828 |18.7510.28% |44.12+0.15¢ [47.27+0.41°

The data are mean values of three determinants.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Table 7. Color changing of 0 or 0.6 % pectinage G noni juicestorage at
room temperature dark (RTD).

Days of L* a* b*
storage

0 % 0.6 % 0 % 0.6 % 0 % 0.6 %
0 21.0610.87°|46.69+1.08" | 9.94+0.13¢ | 9.3340.15° | 25.41+0.69° | 41.86%0.57¢
10 53.4310.22% | 14.7310.53%( 21.9510.05° [ 21.8410.46° | 69.3610.13% | 19.72+0.90"
20 37.9340.91°| 14.7240.29" [ 29.2610.15% | 22.29+0.44° | 56.7210.84° | 19.69+0.40"
30 32.2841.14%10.26+0.6128 | 28.8610.34% | 17.2610.49° | 48.12+1.66° | 11.90%0.138

The data are mean values of three determinants.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Table 8. Color changing of 0 or 0.6 % pectinage G noni juicestorage at
room temperature light (RTL).

Days of L* a* b*
storage

0 % 0.6 % 0 % 0.6 % 0 % 0.6 %
0 21.0610.87° | 46.69+1.08" | 9.94+0.13% | 9.3340.15" | 25.41+0.69° | 41.86%0.57¢
10 50.95+0.79% | 13.02+0.31" | 22.1540.09° | 20.0440.46° | 67.5310.66% | 16.85+0.51%
20 34.1010.85%( 13.7510.517 | 25.98+0.37°| 20.91+0.72° | 50.80+0.97° | 18.1810.36"
30 36.6910.35°| 8.5910.29% |27.2940.40% | 15.8440.517| 54.3940.49° | 9.00+0.39"

The data are mean values of three determinants.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Fig. 14. Antiproliferative effect of Palawan noni (Morinda citrifolia) juice
(A) and its 2 fractions: EtOH-ppt (B) and EtOH-sol (C) on human
carcinoma of esophagus (CE 81T, -[ ]-) and human colon cancer (HTB-37,
-l-). Cells were treated with different concentrations of noni-juice,
EtOH-ppt and EtOH-sol for 72 hr, then the cell viability was determined
by the XTT assay. The growth rate was calculated as % of growth
compared with the control. The original concentration of noni-juice,
EtOH-ppt and EtOH-sol were 63, 9.72 and 53.1 mg/mL.
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Fig. 15. Cytograms of CE 81T stained with Annexin-V and PI after
treated with noni and its alcohol extracts. The horizontal axis shows
FITC-Annexin-V green fluorescence intensity and the vertical axis shows
red fluorescence intensity of PI. Quadrants present as follows. LL
(Annexin V/PI'): viable cells; LR (Annexin V'/PI): cells in early
apoptosis; UR (Annexin V'/PI"): cells in late apoptosis; UL (Annexin
V/PI): cells in necrosis.
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Fig. 16. Cytograms of HTB-37 stained with Annexin-V and PI after
treated with noni and its alcohol extracts.
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THEET= 19.50 % - fEHIE 73 (5 DNA 9{32B=0 9 1 foaf
'] DNA 55 iz 3 =1f 7;1’ [EH] o Noni-juice = EtOH-ppt [N £% it
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f§-XTT - flow cytometry == comet assay ./ i\ fi’ ﬁﬁrﬁ“‘ﬁgﬁﬁlﬂ Y+
R BTG SRR e I [BR R peR E F '7; @ DNA—4 |

iRl B S

46



(E)

[ =~ AUERAF(CE 81T)DNA H1{5

Fig. 17. Changes in the levels of DNA damage in CE 81T cells. (A), (B),
(C), (D) and (E) was control, 8 hr noni-juice, 8 hr EtOH-ppt, 20 hr
EtOH-ppt and 8 hr EtOH-sol, respectively.

©)

[ 7~ IR 9 (HTB-37)DNA E1 55

Fig. 18. Changes in the levels of DNA damage in HTB-37 cells. (A), (B)
and (C) was control, 8 hr EtOH-ppt and 20 hr EtOH-ppt, respectively.
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DNA ifgj FAE -
Table 9. DNA damage” analysis of DNA in CE 81T and HTB-37 cells
after treating with noni-juice, EtOH-ppt or EtOH-sol by comet assay.

CE8IT HTB-37
& hr 20 hr 8 hr 20 hr
control 1.48+1.88° | 1.48+1.42° | 1.56+1.83° | 3.0242.52°
noni-juice 12.3615.03° | N.A" N.A. N.A.

EtOH-ppt 11.17£2.49° | 19.50+6.60" | 13.4613.88" | 22.99%8.80°

EtOH-sol 16.8818.04" N.A. N.A. N.A.

A DNA damage is counted 60 cells and presented as percentage of DNA in the tail (%
Tail DNA). % Tail DNA = (total intensity - head intensity)/ total intensity, and the
value was automatically calculated by software.

" N.A. means not available.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

P~ 5 “?‘yr. FLUETO R B E U )
JBI% HyO, ~ DPPH [ IHELAURHR A A > SRS Ly -]
& [ BHA - Noni-juice * EtOH-ppt == EtOH-sol 5 [7E[# 90 %I'] -
H,O, F L= 0 > F 1 I'] EtOH-ppt » EtOH-sol fussil feh] o
Noni-juice %* EtOH-ppt {&[* DPPH fj= JJ(i 64 %) £ {it EtOH-sol(48
%)E5EE - BHA 3% H,0, % DPPH [ I 5LAZ 1453 ]I4S 99 % 62 %:
U [ AR B IR — T o FRSE g
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(ascorbic acid).” gyf&< noni-juice 3R L3 110 ug/mL » EtOH-sol 7%
79 pg/mL ascorbic acid ; EtOH-ppt [0 H]# o Trolox equivalent
antioxidant capacity (TEAC)EL—~ TRl ~ ﬁé’ﬁfgﬁi [’ﬁl "Fﬁfﬁ;’ﬂﬂ/ o i

‘J‘:‘} J(total antioxidant activity, TAA) FH[EH =" o Trolox RLAEE

—

S I g A E R R NASL | fﬂgiﬂﬁ%’ﬁpf['gﬁﬂ/ Trolox FA',E °
EtOH-sol .V TAA £l 676 ug/mL Trolox 4= ¥ s iy Noni-juice -~/
EtOH-ppt f& {& o EtOH-sol i+ TEAC f[1'F Jﬁ[‘ﬂ,ﬁmgﬁ (*7]s ~ DPPH f[15!
B 11 > JERIAL TEAC RLBER) ' T DPPH HJ 32y
R

E 0 fﬁgﬁ@@?iﬁrﬁﬁ SJuAG N EtOH-ppt €| 80 %phisiEas 2
Fﬁ'ﬂ 73 > Noni-juice | 54 %2% F[H “JytsiE EDTA (0.1 mg/mL)E,
EtOH-sol hLE| [ I 2 A e 2

e B A == 7‘&’:[:’{[,\_/ scopoletin ~ =54k 5 Hi 8 5 & - 3% HPLC

fi
73 #1i% Noni-juice = EtOH-sol . scopoletin {3 &l & £% 66 = 51 ng/mL-

_|'I
_|_I

F scopoletin ?@ﬁﬁhﬁ??‘f'[‘ﬁfq’”@ ’ ﬁsf EtOH-ppt {{13| 7> Z[| scopoletin

Noni-juice + EtOH-sol %“F&'P:'}FA,E 53 HIE% 1240 =2 1078 pg/mL » EtOH-ppt
AT D1 U2 16 gL - 5 24 Ik SR 4919 7 » RS £
VﬁﬁﬁﬁE[ﬂEJ %4 RPUPIET(Russo et al., 2005) - Noni-juice ~ EtOH-sol ?{ﬁﬁ H

5B 515G 138 22 113 pg/mL » EtOH-ppt A5 D[ 1F] 5 pg/mL <

T 1
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Table 10. Scavenging activity of reactive oxygen radical species in
noni-juice, EtOH-ppt and EtOH-sol.

Treatment (mg/mL) % Scavenging ability
H,0, DPPH
Noni-juice (63) 93.69+5.96°  64.54%1.50°
EtOH-ppt (9.72) 98.8610.84"  63.48+2.26™
EtOH-sol (53.1) 99.38+0.42°  48.1012.36°
BHA (0.05) 99.3810.36°  62.192.13"

Scavenging ability are mean values of four determinants.
Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

FeA = TR R ERE S VP SRR USSR S ()
Table 11. Reducing power assay and Trolox equivalent antioxidant
capacity (TEAC) of effect of noni-juice, EtOH-ppt and EtOH-sol.

Treatment (mg/mL) Reducing power” TAA® (ug/mL)
(ng/mL)

Noni-juice (63) 110.60%0.10° 614.36%9.52°

EtOH-ppt (9.72) N.D. 312.77+3.81°

EtOH-sol (53.1) 78.7910.15° 676.18+1.89°

A Reducing power represents equal concentration of ascorbic acid. The data are mean
values of four determinants.

B TAA (total antioxidant activity) represents equal concentration of trolox. The data
are mean values of four determinants.

© Means not detectable.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.
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Table 12. Fe*" binding activity of noni-juice, EtOH-ppt and EtOH-sol.
Treatment (mg/mL) Binding activity” (%)
Noni-juice (63) 54.04+2.74°
EtOH-ppt (9.72) 80.0016.17*
EtOH-sol (53.1) 17.6218.88¢
EDTA (0.1) 41.4313.69°

A Binding activity represents the percentage of Fe*” compared to control. The data are
mean values of four determinants.
Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

Fo =~ SRR R ETRES VP scopoletin ~ AT [~ ﬁ#ﬂ%‘?ﬁ”ﬁﬁ

CIE IS
Table 13. Scopoletin, total phenolic compounds and condensed tannin
contents of noni-juice, EtOH-ppt and EtOH-sol.

=

I

(mg/mL) Scopoletin Total phenol®  Condensed®
(ng/mL) (ng/mL) tannin (pug/mkL)

Noni-juice (63) 66.2218.22° 1240.38+3.10" 138+14°

EtOH-ppt (9.72) N.D.© 166.50+7.50° 5+]°

EtOH-sol (53.1) 51.0314.34°  1078.08+3.99" 113+4°

A Total phenol represents equal concentration of gallic acid.

The data are mean values of four determinants.

B Condensed tannin represents equal concentration of (+)-catechin.

The data are mean values of four determinants.

€ Means not detectable.

Values in each line with different letters are significantly different at p<0.05 analyzed

by Duncan’s multiple range test.

51



T fﬁ] Piugs [~ €7 k& tH %1 Noni-juice ~ EtOH-ppt = EtOH-sol & 1 fﬁ] N
pud [“fe ]y o 1E-DPPH Z55fdbiss (== ]k %1 EtOH-ppt =2
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Volko et al., 2007) - #ii 9t Euie S/ s [ |0 VP > HapVjartheepy kL

PP [RNRR T B AR ER D hﬁﬁﬁuﬁjﬁlﬁf‘z‘?[lﬁ%‘l
(Labieniec et al., 2006; Long et al., 2000; Loo, 2003) o fl 5= 5F e g e
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