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Abstract

The total tannin and individual condensed tannin concentrations in the fruit skin and seeds of “Campbell Early”
grapes were analyzed by ultrasound-assisted extraction using various solvents (ethanol, methanol, and acetone, both
pure and diluted to 70% with and without 0.5% HCI). The total tannin contents of the grape skin and seeds depended
on the extraction-solvent conditions and varied between 0.01 and 2.92 mg/g for the skin, and 8.82 and 14.72 mg/g
for the seeds. The most effective solvent for extracting total tannins from both the grape skin and seeds was found
to be 70% acetone, which facilitated the detection of high concentrations of tannin monomers and dimers. Monomer
tannins (catechin and gallocatechin) concentrations in grape seeds were detected at high levels using both 70%
acetone and 70% methanol as the extraction solvents; however, dimer tannins (procyanidin B1 and procyanidin
B2) were detected at high levels in grape seeds using 70% methanol. Hence, 70% methanol was effective for
measuring the concentrations of condensed tannins in grape seeds. Since we are currently analyzing individual tannins,
research into finding the analysis conditions most appropriate for individual situations is still required.
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Table 1. Total tannin contents of grape skin and seed at different
solvents condition

Solvent Skin (mg/g) Seed (mglg)

Methanol 100% 0.01:0.137%% 9.37+0.773
0% 0970.163" 11.27+1.089"

70% + 0.5% HCl 22540190 12.14:0.462°

Ethanol 100% - 0.06£0.129° 8.82+0.498°
70% 093£0.111° 11.12+0.594"

70% + 0.5% HCl 14520272 12.33£0.657°

Acetone 100% 0,730,098 10.730.544%
0% 2.51:0.083 14.45+0.944°

70% + 0.5% HCl 2.92:0207 14.72+0.921°

"MeanzStandard deviation. (n=4)
Different letters are significantly different at p<0.05 by Duncan’s multiple range
fest (DMRT).
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Table 2. Monomer and dimer tannin concentration of grape skin at different solvents condition by HPLC-DAD

A7 e, ALe 24 71706 tepa
Z% W gul7) 27] T ey
) 13 B2 5% el @ A A
olo} & 7oz BeHT

ol#3t 21

Solvents Skin (mg/kg)
catechin epicatechin gallocatechin  epigallocatechin ~ procyanidin BI ~ procyanidin B2 total
Methanol 100% 47.242,79%1% 18.2+5.00 0.0£0.00° 0.0£0.00° 703.1451.47¢ 35.545.29° 804.1£56.89"
70% 57.8+131° 25.3+0.71° 0.0£0.00° 0.020.00° 919.5£52.86" 41316.27° 1,043.9¢57.57"
70%+05% HCl 2362095 13.5£0.03" 0.0£0.00° 70.8+3,58° 195.1£5.43° 186.5:8.04° 489.4+1479%
Ethanol 100% 51.44094% 14.240.10% 47.0+1.86" 0.0£0.00° 896.3+51.04° 38.5+4.57° 1,047.5£53.76"
70% 58.142.52" 14.3:021% 50.4+3,02° 0.0£0.00° 087.7+47.89" 4841367 1,158.9+51.88"
70%+05% HCl 2724958 1024678 0.0£0.00° 58.5£34.55" 1763£6789°  1762:9144°  448.3+204.05°
Acetone 100% 47.9+4.02° 157£027™ 454227 0.0£0.00° 5372:8249'  118.01021" 764.3+95.54°
70% 65.2+2.26" 1450.15" 55.6+5.30 0.0£0.00° 1,076.7421.61° 57.7+340° 1,269.7428.24°
70%+0.5% HCl 324452 13.820.19" 0.0£0.00° 100.3+31.55" 260.2+59.66° 300247494 706.7+167.74%
DMean+Standard deviation. (n=4)
Different letters are significantly different at p<0.05 by Duncan’s multiple range test (DMRT).
IND = Not detected.
Table 3. Monomer and dimer tannin concentration of grape seed at different solvents condition by HPLC-DAD
Seed (mg/kg)
Solvents
catechin epicatechin gallocatechin epigallocatechin  procyanidin Bl procyanidin B2 total
Methanol 100% 535.6466.64™ 14354959 115.628.80% 421350059 13368:87.87°  202.8:14590°  2,755.6:81.91°
70% 71495144300 200422251° 141.8£20.90° 50834669°  1,7413+13293" 11794873  3,5835£372.73"
70%+0.5% HCl 4031889 44.0£6.10° 1224433 305948 72.8424.16' 12.6£9.79° 184.8+22.27°
Ethanol 100% 4532422.99° 129.1£12.36° 16243232 2776£19.13%  1,052.0£5043° 5615307 1984.3t13497°
70% 506.1+27.90™ 1557741 122.1£8.63" 461.6121.64°  1312.5452.06° 802307  2,647.213497°
70%+05% HCl ~ 29.9+2.66° 28.5+19.08" 47416.32° 168.3£40.35" 178.6£13.33° 571133 458.4272.24
Acetone 100% 469.542444° 174.7420.82 99.9+16.98" 0.020.00¢ 4358£14534°  587+32.63° 1238619677
70% 692.74207.65°  200.5:24.18" 1430£1939"  19400£15052°  812.6:147.12°  1199£1022°  3,908.7:547.98°
70%+0.5% HCl ~ 23.0+2.97 30.442.79° 4024533 86.515.06 130.1£2.74' 8.20.14° 318.4425.59°

"MeanzStandard deviation. (n=4)

Different letters are significantly different at p<0.05 by Duncan’s multiple range test (DMRT).

IND = Not detected.
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