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Abstract — Phytochemical investigation of the 80% MeOH extract from the stems of Lagerstroemia indica resulted in the iso-
lation of eighteen compounds; four norsesquiterpenes, fourteen phenolic derivatives. Their chemical structures were char-
acterized by spectroscopic methods to be tachioside (1), isotachioside (2), 2,4,6-trimethoxyphenyl B-D-glucopyranoside (3),
gallic acid 4-methyl ether (4), protocatechuic acid (5), gallic acid (6), vanillic acid (7), vanillin (8), 2-methoxy-5-
hydroxymethyl-phenyl-1-O-(6"-galloyl)-B-D-glucopyranoside (9), 2,4,6-trimethoxyphenol-1-O-B-D-(6"-O-galloyl)-glucopyra-
noside (10), 4-hydroxy-3-methoxyphenyl-1-O-(6'-O-galloyl)-p-D-glucopyranoside (11), vomifoliol (12), vomifoliol 9-O-B-D-
glucopyranoside (13), 6R,9R-3-0x0-0-ionol-9-O-B-D-glucopyranoside (14), dihydrophaseic acid 4'-O-B-D-glucopyranoside
(15), B-hydroxypropiovanillone 3-O-B-D-glucopyranoside (16), myrciaphenone A (17), and coumaric acid (18). Compounds 1-
5 and 7-18 were isolated for the first time from this plant. Compounds 1-18 were investigated for their antioxidant properties
using DPPH and ABTS radical scavenging capacity assay, Fe*' chelating, and FRAP assay. It was found that 4, 6, and 11 pos-

sessed the highest antioxidant capacities.
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diammonium salt(ABTS), Fe*' chelating, ferric reducing
antioxidant potentia(FRAP)E =743} t}.
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7171 ¥ A2k —'H NMR#} “C NMR spectra= Varian
UNITY INOVA 500 NMR spectrometerS ©]-&3lo] =43}
%At} IR spectra= Bruker IFS-66/S FT-IR spectrometerE
0] 23}t FAB mass spectra= JEOL JMS700 mass
spectrometers ©]-8-3}59t}. Semi-preparative HPLC= Gilson
306 pump<} Shodex refractive index detectorg 7 ©]-&
3R, column® Z+= J’sphere ODS-M8S0 column(250x10
mm LD.)& ©]-83} T} Column chromatographyel ©]-&-%
Z 1A= silica gel 60(Merk Co., 70-230 mesh), RP-C18
silica gel(YMC GEL ODS-A, 12 nm, S-75 um)3} Sephadex
LH-20(Pharmacia Co.)7} ©]€ =t} TLCE= Merck
precoated silica gel F254 platesE ©]-83}9 2.1, RP TLC
2= RP-C18 F254s plates’} ©]- 8=t} UV lights ©o]-&
3ty 254nme} 365nm IFoA 12 o7 FAFtAL
anisaldehyde-sulfuric acids ©|-§-sto] WA 153t} 2,2-
Diphenyl-1-picrylhydrazyl(DPPH), 2,2"-azinobis(3-ethylbenzo-
thiazoline-6-sulfonic acid) diammonium salt(ABTS), potassium
persulfate, 2,4,6-tri(2-pyridyl)-striazine(TPTZ), iron(IIl) chloride
hexa-hydrate(FeCl;.6H,0), FeSO,.7H,0, iron(Il) chloride,
ferrozine, folin-ciocalteu reagent, sodium carbonate(Na,CO,),
aluminium nitrate, potassium acetates-< Sigma-Aldrich®l]
A YA AFE3I ™, ELISA microplate reader(Infinite
200 pro, TECAN, Austria)E o83l 4= S =43t

ATF.

B2 Y EF71E o8, 531 MeOH 55 (300 gy
AR MeOH 55 9-& S/ 800 mlol] <1 T n-
hexane, chloroform, ethyl acetate, n-butanol2 ©|-&3f <=2}
Q1 Gt S et 747 17, 9, 8, 55 g5 AUTh
Chloroform #2 9 g2 silica gel column(230-400 mesh,
360 g), chloroform/MeOH(30:1~1:1) 2722 Fs3}3 L,
470 ¢] 2 (Cl1-C4HS ATt 27F C1(22 gy silica
gel column(chloroform/MeOH=60:1)2- ©]8-5}> 4= (C11-
C14)02 73t C12(1.0 g)S RP-Cyq silica gel column
(100% MeOH)S 333, 2 F C121(200 mg)S RP-
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C,¢ semi-prep HPLC(35% CH,CN) A& A 35t
E 8(13mg)S AUt CI2725mg) H=8 RP-Cj, semi-
prep HPLC(95% CH,CN) AA A& AA 35+ 1309
me)S AL F AATE C14(900 mg)S RP-C,q silica gel
column(90% MeOH)S XI&Y3I303L, 71 F C1412 Sephadex
(80% MeOH)®} RP-C,q semi-prep HPLC(30% CH;CN) %
AAGES AA 3HE 129 mg)yS AUt} Ethyl acetatel™
%] 8g2 RP-Cyq silica gel columS 90% MeOH 27102
2895, 107h2] AE-2(E1-E10)S ATt 4283 E1(1.3
g)< silica gel column(chloroform/MeOH=7:1)9} RP-C,,
semi-prep HPLC(25% CH,CN) A 44 S 7 A 3192
6(9mg)S AUt AE3F E2(500 mg)S Sephadex(80%
MeOH)2} RP-C,y semi-prep HPLC(30% CH,CN) “g4)|378
S AX IFE 3(9 mg), 5(13 mg), 2L 11(110 me)e &
Aot &%-F E3(500 mg)S Sephadex(80% MeOH)<} RP-
C,¢ semi-prep HPLC(40% CH,CN) A& A 35t
£ 4(45mg)¥} 183 me)S AUTH AF-F E4(400 me)S
Sephadex(80% MeOH)2} RP-C,, semi-prep HPLC(45%
CH,CN) A& AA %= 720 mg) = AT &8
%] E5(32 gy RP-Cyq silica gel column(40~100% MeOH)
S 33193, I F E512 Sephadex(80% MeOH)9} RP-
C,¢ semi-prep HPLC(50% CH,CN) A& A 35t
£ 1021 mg)=F 19(10 mg)S LA th. Butanoli™¥ 55 ¢S
HP-20S 3 ate] FHIES A AT BEE S silica gel
column(chloroform/MeOH=5:1)2 ©|-8-5l¢] 4712 (B1-B4)%.
2 YAtk B22.7 g)2 RP-Cy, silica gel colum(90%
MeOH) 27202 33191, o7l 2H-F(B21-B29)e& &+
23l A58 B21(520 mg)S Sephadex(80% MeOH)o}
RP-C ¢ semi-prep HPLC(10% CH,CN) A4S AA 3}
= 120 mg), 2(15 mg) 22 3L 15(5 mg)S AUt A
%] B22(500 mg)S Sephadex(80% MeOH)$} RP-C,q semi-
prep HPLC(15% CH,CN) 41282 A4 33k 16(11 mg)
S AT} &F-F B27(40 mg)S Sephadex(80% MeOH)<}
RP-C,; semi-prep HPLC(30% CH,CN) ZA4-& AA 3}
= 14(4 mg)S AUt

51812 1 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 6.80 (1H, d, J=3.0 Hz, H-2), 6.73 (IH, d,
J=8.5 Hz, H-5), 6.57 (1H, dd, J=8.5, 3.0 Hz, H-6), 4.80
(1H, d, J=7.5 Hz, H-1), 3.68 (3H, s, 3-OCH,); "C NMR
(125 MHz, CD,0OD) & 152.1 (C-4), 149.7 (C-2), 1412
(C-1), 119.4 (C-6), 106.5 (C-5), 103.2 (C-1'), 100.7 (C-3),
76.9 (C-3"), 76.6 (C-5"), 73.9 (C-2), 70.3 (C-4), 61.4 (C-
6, 55.6 (3-OCH,); FAB MS: m/z 303 [M+H]'".

3l8H2 2 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.02 (1H, d, J=9.0 Hz, H-5), 6.80 (I1H, d,
J=3.0 Hz, H-2), 628 (1H, dd, J=9.0, 3.0 Hz, H-6), 4.80
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(1H, d, J=7.5 Hz, H-1, 3.70 (3H, s, 3-OCH,); "C NMR
(125 MHz, CD,0D) & 153.8 (C-4), 150.9 (C-2), 139.9
(C-1), 1194 (C-6), 106.5 (C-5), 103.2 (C-1"), 100.7 (C-3),
76.9 (C-3"), 76.6 (C-5"), 73.9 (C-2), 703 (C-4), 614 (C-
6, 55.4 (3-OCH,); FAB MS: m/z 303 [M+H]".

31812 3 - Colorless gum; 'H NMR (600 MHz,
CD,0D) & 6.48 (2H, s, H-3, 5), 483 (1H, d, J=7.5 Hz,
H-1), 391 (I1H, dd, J=8.0, 3.0 Hz, H-2)), 3.80 (6H, s,
OCH,), 3.69 (3H, s, H-9), 3.65 (IH, t, J=6.5, 2.5 Hz, H-
4, 344 (2H, t, J=6.5, 2.5 Hz, H-3, 5'; “C NMR (150
MHz, CD,0D) & 156.1 (C-4), 154.8 (C-2, 6), 103.2 (C-
1), 96.1 (C-3, 5), 784 (C-5'), 78.1 (C-3), 75.0 (C-2),
717 (C-4), 62.7 (C-6), 612 (C-9), 56.5 (OCH,); FAB
MS: m/z 347 [M+H]".

S22 4 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.07 (2H, s, H-2, 6), 3.83 (3H, s, 4-OCH,);
BC NMR (125 MHz, CD,0D) & 169.1 (C-7), 146.5 (C-3,
5), 139.8 (C-4), 121.5 (C-1), 110.1 (C-2, 6), 524 (4
OCH,); FAB MS: m/z 185 [M+H]".

51812 5 - White amorphous powder; 'H NMR
(500 MHz, CD,0D) & 7.43 (1H, d, J=2.0 Hz, H-2), 7.40
(1H, dd, J=8.0, 2.0 Hz, H-6), 6.79 (1H, d, J=8.0 Hz, H-
5); C NMR (125 MHz, CD,0D) & 169.1 (C-7), 150.3
(C-4), 144.9 (C-3), 122.7 (C-6), 122.1 (C-1), 116.6 (C-2),
114.6 (C-5); FAB MS: m/z 155 [M+H]'.

51812 6 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.10 (2H, s, H-2, 6); "C NMR (125 MHz,
CD,0D) § 169.1 (C-7), 144.9 (C-3, 5), 1382 (C-4), 120.5
(C-1), 109.0 (C-2, 6); FAB MS: m/z 171 [M+H]".

3182 7 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.60 (1H, dd, /=8.0, 1.5 Hz, H-6), 7.56 (1H,
d, J=1.5 Hz, H-2), 6.92 (1H, d, J=8.0 Hz, H-5), 3.91 3H,
s, 3-OCH,); °C NMR (125 MHz, CD,0D) & 167.6 (C-7),
152.1 (C-3), 148.1 (C-4), 1249 (C-1), 122.9 (C-6), 115.6
(C-2), 1134 (C-5), 563 (3-OCH,); FAB MS: m/z 169
[M+H]".

51812 8 — White powder; 'H NMR (500 MHz,
CDCL,) & 9.83 (1H, s, H-7), 7.44 (1H, dd, J=8.5, 2.0 Hz,
H-6), 7.43 (1H, d, J=2.0 Hz, H-2), 7.05 (1H, d, J=8.5 Hz,
H-5), 3.97 3H, s, 3-OCH,); C NMR (125 MHz, CDCI,)
§ 191.1 (C-7), 151.9 (C-3), 1473 (C-4), 130.1 (C-1),
127.7 (C-6), 114.6 (C-5), 109.0 (C-2), 563 (3-OCH,);
FAB MS: m/z 153 [M+H]'.

51812 9 - Yellowish gum; 'H NMR (500 MHz,
CD,0D) & 7.10 (2H, s, H-2', ), 7.07 (1H, d, J=8.0 Hz,
H-3), 7.03 (1H, d, J=2.0 Hz, H-6), 6.75 (1H, dd, J=8.0,
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2.0 Hz, H-4), 4.89 (1H, d, J=7.5 Hz, H-1"), 459 (1H, dd,
J=12.0, 3.0 Hz, H-6a"), 4.52 (1H, s, H-7), 442 (1H, dd,
J=12.0, 5.0 Hz, H-6b"), 3.86 (3H, s, 2-OCH,), 3.73 (1H,
m, H-3"), 3.54 (1H, dd, J=9.5, 7.5 Hz, H-2"), 3.52 (1H, t,
J=9.5 Hz, H-3"), 347 (1H, t, J=9.5 Hz, H-4"); "C NMR
(125 MHz, CD,0D) & 168.6 (C-7), 151.1 (C-2), 1472
(C-1), 146.8 (C-3', 5, 1402 (C-4), 1382 (C-5), 121.0
(C-1, 120.0 (C-4), 117.0 (C-3), 112.0 (C-6), 110.1 (C-2,
6), 103.0 (C-1"), 77.8 (C-3"), 75.5 (C-5"), 74.7 (C-2"),
71.8 (C-4"), 64.8 (C-7, 6", 56.7 (2-OCH,); FAB MS: m/z
469 [M+H]".

31812 10 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.05 (2H, s, H-2, 6)), 637 (H, s, H-3, 5),
481 (1H, d, J=7.5 Hz, H-1"), 461 (1H, dd, J=12.0, 3.0
Hz, H-6a"), 441 (1H, dd, J=12.0, 5.0 Hz, H-6b"), 3.76
(1H, m, H-5"), 3.67 (3H, s, 2, 6-OCH,), 3.62 (4-OCH,),
3.50~3.33 (3H, m, glc); "C NMR (125 MHz, CD,0D) &
166.8 (C-1'), 154.4 (C-2, 6), 153.3 (C-4), 145.1 (C-3', 5'),
1385 (C-4), 1332 (C-1), 119.9 (C-1'), 108.7 (C-2, 6)),
101.8 (C-1"), 94.8 (C-3, 5), 76.2 (C-3"), 74.4 (C-5"), 73.4
(C-2", 70.3 (C-4"), 63.5 (C-6"), 59.5 (2, 6-OCH,), 55.1
(4-OCH,); FAB MS: m/z 499 [M+H]'.

81812 11 — Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.19 (2H, s, H-2', 6), 6.74 (1H, d, J=2.0 Hz,
H-6), 6.68 (1H, d, J=8.0 Hz, H-2), 6.60 (1H, dd, J=8.0,
2.0 Hz, H-3), 4.90 (1H, d, J=8.0 Hz, H-1"), 4.70 (1H, dd,
J=12.0, 3.0 Hz, H-6a"), 438 (1H, dd, /=12.0, 5.0 Hz, H-
6b"), 3.72 (3-OCH,), 3.76~3.47 (4H, m, glc); "C NMR
(125 MHz, CD,0D) & 167.3 (C-7), 151.9 (C-1), 1484
(C-3), 1459 (C-3, 5, 1423 (C-4), 139.0 (C-4), 121.1
(C-1), 1157 (C-5), 110.0 (C-2, 6, 109.2 (C-6), 103.3
(C-1"), 102.7 (C-2), 77.1 (C-3"), 74.6 (C-3"), 74.2 (C-2"),
71.1 (C-4"), 64.6 (C-6"), 562 (3-OCH,); FAB MS: m/z
455 [M+H]'".

3182 12 - Colorless gum; 'H NMR (500 MHz,
CD,0D) & 5.87 (1H, s, H-4), 5.79 (IH, dd, J=15.5, 6.5
Hz, H-8), 5.78 (1H, d, J=15.5 Hz, H-7), 431 (1H, m, H-
9), 247 (1H, d, J=16.5 Hz, H-2b), 2.15 (1H, d, J=16.5
Hz, H-2a), 1.90 (3H, s, H-13), 1.23 3H, d, J = 6.5 Hz,
H-10), 1.03 (3H, s, H-11), 1.00 3H, s, H-12); "C NMR
(125 MHz, CD,0D) & 200.8 (C-3), 161.5 (C-5), 136.9
(C-8), 130.0 (C-7), 1259 (C-4), 79.9 (C-6), 68.7 (C-9),
499 (C-2), 42.2 (C-1), 24.7 (C-12), 23.8 (C-10), 23.5 (C-
11), 20.0 (C-13); FAB MS: m/z 225 [M+H]".

582 13 — Amorphous powder; 'H NMR (500 MHz,
CD,0D) & 5.88 (1H, s, H-4), 5.79 (IH, dd, J=15.5, 6.5
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Hz, H-8), 5.78 (1H, d, J=15.5 Hz, H-7), 441 (1H, d,
J=1.5 Hz, H-1'), 431 (1H, m, H-9), 3.85 (1H, dd, J =
12.5, 2.0 Hz, H-6a), 3.62 (1H, dd, J = 12.5, 5.0 Hz, H-
6b), 3.36 (1H, m, H-3), 3.28 (2H, m, H-4', 5, 3.15 (1H,
t, J=8.5 Hz, H-2"), 247 (1H, d, J=16.5 Hz, H-2b), 2.15
(1H, d, J=16.5 Hz, H-2a), 1.90 3H, s, H-13), 1.23 (3H,
d, J=6.5 Hz, H-10), 1.03 (3H, s, H-11), 1.01 (3H, s, H-
12); °C NMR (125 MHz, CD,0D) & 2012 (C-3), 167.3
(C-5), 135.3 (C-8), 131.5 (C-7), 1272 (C-4), 102.7 (C-1"),
79.9 (C-6), 78.0 (C-3', 5, 77.3 (C-9), 752 (C-2)), 71.6
(C-4), 62.8 (C-6), 50.7 (C-2), 424 (C-1), 245 (C-12),
23.8 (C-11), 21.2 (C-10), 19.6 (C-13); FAB MS: m/z 387
[M-+H]".

51812 14 — Amorphous powder; 'H NMR (500 MHz,
CD,0D) & 5.87 (1H, s, H-4), 5.77 (1H, dd, J=15.5, 6.0
Hz, H-8), 5.63 (1H, dd, J=15.5, 9.0 Hz, H-7), 439 (1H,
m, H-9), 434 (1H, d, J=7.5 Hz, H-1), 3.83 (1H, dd,
J=12.5, 2.0 Hz, H-6), 3.64 (1H, dd, J=12.5, 5.0 Hz, H-
6b), 3.34 (1H, m, H-3"), 3.27 (2H, m, H-4', 5, 3.13 (1H,
t, /=85 Hz, H-2'), 2.67 (1H, d, J=16.5 Hz, H-2b), 2.43
(1H, d, J=16.5 Hz, H-2b), 2.03 (1H, d, J=16.5 Hz, H-2a),
1.93 (3H, s, H-13), 125 (3H, d, J=6.5 Hz, H-10), 1.02
(3H, s, H-11), 1.00 (3H, s, H-12); °C NMR (125 MHz,
CD,0D) & 202.0 (C-3), 165.9 (C-5), 1382 (C-8), 1288
(C-7), 126.1 (C-4), 1024 (C-1'), 78.1 (C-3'), 78.0 (C-3"),
77.0 (C-9), 75.2 (C-2), 714 (C-4), 62.2 (C-6), 56.8 (C-
6), 483 (C-2), 37.1 (C-1), 28.0 (C-12), 27.6 (C-11), 23.8
(C-13), 21.0 (C-10); FAB MS: m/z 371 [M+H] .

8}8H2 15 — Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.96 (1H, d, /=165 Hz, H-8), 649 (1H, d,
J=16.5 Hz, H-7), 436 (1H, d, J=7.5 Hz, H-1'), 425 (IH,
m, H-3), 3.87 (1H, dd, J=12.5, 5.0 Hz, H-6b"), 3.80 (1H,
dd, J=7.5 2.0 Hz, H-11b), 3.75 (1H, d, J=7.5 Hz, H-11a),
3.67 (1H, dd, J= 2.5, 2.0 Hz, H-6a), 3.28 (1H, m, H-5"),
3.14 (1H, dd, J=9.0, 8.0 Hz, H-2)), 2.19 (1H, m, H-2b),
2.07 (3H, s, H-10), 1.98 (1H, m, H-2a, 4a), 1.80 (1H, m,
H-4a), 1.17 (3H, s, H-13), 0.94 (3H, s, H-12); "C NMR
(125 MHz, CD,0D) & 1504 (C-9), 134.6 (C-7), 132.0
(C-8), 103.1 (C-1), 87.6 (C-5), 832 (C-6), 78.1 (C-3"),
78.0 (C-5'), 77.2 (C-11), 75.1 (C-2), 73.9 (C-3), 71.7 (C-
4, 62.8 (C-6), 49.9 (C-1), 42.9 (C-4), 42.8 (C-2), 212
(C-10), 19.7 (C-13), 163 (C-12); FAB MS: m/z 445
[M+H]".

5182 16 — Colorless gum; 'H NMR (600 MHz,
CD,0D) & 7.59 (1H, d, J=8.5 Hz, H-6), 7.53 (1H, s, H-
2, 6.83 (1H, d, J=8.5 Hz, H-5"), 4.34 (1H, d, J=8.0 Hz,
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H-1"), 426 (1H, m, H-3), 3.97 (1H, m, H-3), 3.89 3H, s,
3-OCH,), 3.85 (1H, dd, J=13.0, 6.0 Hz, H-6"b), 3.68 (1H,
dd, J=13.0, 4.5 Hz, H-6"a), 3.38 (1H, m, H-5"), 3.34 (2H,
s, H-2), 3.17 (1H, dd, J=9.0, 8.0 Hz, H-2"); "C NMR
(150 MHz, CD,0D) & 199.9 (C-1), 155.7 (C-3), 150.0
(C-4), 137.1 (C-1), 125.7 (C-6), 116.7 (C-2), 112.3 (C-5),
104.9 (C-1'), 784 (C-3"), 78.4 (C-5), 75.4 (C-2), 71.9 (C-
4, 66.8 (C-3), 63.9 (C-6), 56.8 (3-OCH,), 39.6 (C-2);
FAB MS: m/z 359 [M+H] .

81812 17 - White powder; 'H NMR (500 MHz,
CD,0D) & 6.18 (IH, d, J=2.0 Hz, H-3), 594 (IH, d,
J=2.0 Hz, H-5), 5.02 (1H, d, J=7.5 Hz, H-1'), 391 (IH,
dd, J=12.0, 2.5 Hz, H-6"a), 3.72 (1H, dd, J=12.0, 5.0 Hz,
H-6"b), 2.69 (2H, s, H-8); °C NMR (125 MHz, CD,0D)
8 2049 (C-7), 167.8 (C-6), 1663 (C-4), 162.7 (C-2),
106.8 (C-1), 102.1 (C-1'), 982 (C-5), 95.4 (C-3), 78.6 (C-
5, 784 (C-3), 74.8 (C-2), 712 (C-4"), 62.5 (C-6), 33.5
(C-8); FAB MS: m/z 331 [M+H]".

5182 18 — Colorless gum; 'H NMR (500 MHz,
CD,0D) & 7.62 (1H, d, J=16.5 Hz, H-7), 7.44 (1H, d,
J=8.5 Hz, H-2, 6), 6.89 (2H, d, J=8.5 Hz, H-3, 5), 6.35
(1H, d, /=160 Hz, H-8); "C NMR (125 MHz, CD,;0D)
8 167.1 (C-9), 1602 (C-4), 1457 (C-7) 1355 (C-1),
130.1 (C-2, 6), 116.5 (C-3, 5), 115.7 (C-8); FAB MS: m/z
165 [M+H]".
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methoxyphenol-1-0-B-D-(6'-O-galloyl)-glucopyranoside
(10), ) 4-hydroxy-3-methoxyphenyl-1-O-(6'-O-galloyl)-B-D-
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19) . 20) . . 21)
(16), ” myrciaphenone A(17),”” Z12]3L coumaric acid(18)
=2 oI5 tH(Fig. 1).
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Fig. 1. Chemical structures of compounds 1-18.
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Table I. DPPH, ABTS radical scavenging capacity and Fe**

209

chelating and FRAP assay of isolated compounds (1-18)*

Compound DPPH of ICs, ABTS of ICs, Fe’ chelating of ICy, FRAP
(M) (M) (1M) (mM/M)

1 157.8 + 5.43 523 + 2.14 3473 + 5.87 1415.6 + 21.31
2 >1000 87.7 + 3.57 137.5 + 1.78 25332 + 1025
3 >1000 >1000 >1000 191.0 = 0.87
4 68.5 + 3.47 29.59 + 2.46 33.7 + 2.78 4033.7 + 17.57
5 198.7 + 7.80 60.9 + 547 172.8 + 1.47 2906.2 + 13.87
6 30.8 + 2.48 132 + 1.14 43.7 £ 5.78 4478.0 + 10.87
7 187.5 + 5.43 63.5 + 1.18 148.5 + 1.78 779.1 + 8.79
8 >1000 81.7 + 1.24 >1000 5952 + 9.44
9 140.6 +6.78 533 + 1.03 187.8 + 2.87 1990.0 + 10.25
10 70.8 + 1.25 313 + 058 62.5 + 0.74 3278.7 + 17.57
1 31.7 + 245 18.7 + 2.17 34.8 + 6.43 41753 + 12.87
12 >1000 >1000 >1000 134.1 + 1.87
13 >1000 >1000 >1000 80.7 = 10.34
14 >1000 53.8 + 1.02 >1000 566.2 + 5.43
15 >1000 >1000 >1000 853 +£1.33
16 >1000 73.0 + 2.14 >1000 439.0 + 1.63
17 >1000 267.5 + 9.87 >1000 180.1 = 10.25
18 70.5 + 2.43 34.7 + 0.79 132.7 + 0.57 811.7 + 2.57

Vit.C 6.73 + 0.24 544 + 0.73 124 + 0.34 8234.7 + 15.73

*Data are expressed as the mean of triplicate £ S.D.
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