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Comparison of Two Methods for the Determination of Condensed Tannins in Wine
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Abstract: Objective: Two most common methods for the determination of condensed tannins in wine: methylcellulose
precipitation (MCP) assay and Adams-Harbertson (A-H) protein precipitation assay were compared with each other to find
a rapid and accurate method. Methods: Condensed tannins in 32 red and 12 white wine samples from different varieties
and different growing regions were determined separately by MCP assay and A-H assay to obtain average condensed
tannin content and coefficient of variation. Determination of condensed tannin content in these samples was also carried
out using HPLC-MS. In addition, total phenolic content (expressed as absorbance at 280 nm) was spectrometrically
determined. Results: Both assays were suitable for the determination of condensed tannins in red wine rather than white
wine. The MCP assay, although accurate, did not show a significant variation. The average condensed tannin content
measured by the MCP assay was 9.13 times higher than that measured by the A-H assay, and a good linear correlation
was observe between both assays (R* = 0.6029, P<<0.01). Moreover, the MCP assay showed a good linear correlation with
HPLC-MS (R* = 0.7733, P<<0.01) but there was no significant correlation between the A-H assay and HPLC-MS (R” = 0.4843, P
<<0.01). A significant correlation between the content of condensed tannins determined by the MCP assay and the content of
total phenols was observed (R* = 0.9095, P<<0.01), but the content of condensed tannins determined by the A-H assay and
the content of total phenols revealed a poor correlation with each other (R* = 0.2872, P<<0.01). Conclusion: Both assays can
be used to determine condensed tannins in red wine. However, the MCP assay is a better method for the determination of
condensed tannins in case that the content of total phenols is determined based on absorbance at 280 nm.
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Table 1  Preparation of reagents for the determination of total phenols and condensed tannins in wine

W44 PR

Pt 2 i R B i)

FE R B A pHAH

ZEMRA(E0.2mol/L 4R, 0.17mol/L NaCl)
L B(E 12%(VNV) L, Sg/LIF A IR AT
LM C( 5% (V) = LR, 10g/100mL SDS)

FeCL#i(770.01mol/L HCI, 0.01mol/L FeCly)

VKIER6.0mL, NaCl 4.79¢
ZE60mL, WA TRA 2.5
= Z§EN25mL, SDS 50g
FeCl, * 6H,0 0.27g, 12.1mol/L HCI

MK E R F500mL, i EpHIY
MK E R F500mL, i pHIY
WK E R F500mL, i HEpHY

ZENR/KE 25 3 100mL

80uL
1g/LILAS FH (+)-)LA#50mg, JE/K L1E5.0mL ZENRIK 2 42 50mL
1g/L BSA BSA 50mg Buffer A 2 #]50mL
e e 2 1 Sarneckis 5[ 7 Gl
0.04 g/LITURLLT4 26700 LT 4 250.04¢ ’

I e 2 F1000mL
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Table2  Contents of total phenols and condensed tannins in red wine (n=3)
R A I ) MCPYLAR 5 57 7 i A-HIES G T o HPLC-MS:4i & Y Ligts v
¥ /(mg/L) A5 R % M /(mg/L) A5 R % i/ (mg/L) (mg/L)
W (REEEE T H) 812.90 1.1 93.18 2.1 79.80 2157.26+17.11
W2 FEEE T H) 1022.58 4.0 260.51 1.4 149.60 2645.16+102.64
WIFE3(REEEE T H) 1506.45 7.0 268.06 3.6 168.70 3502.02+151.12
RS T H) 416.13 33 41.63 23 52.60 1941.53+£111.20
TWRESCHE L T 5) 400.00 9.1 27.27 73 63.40 1550.40+14.26
RO T 5) 812.90 7.8 73 5.5 60.70 2483.87+74.13
R Hr B3 677.42 5.4 168.11 73 62.78 2197.58+2.1
RER(THr E1%2) 464.52 19.6 78.25 1.0 49.61 2237.90+1.0
WIFEOGREEER B2 667.74 0.7 145.30 1.6 126.39 2302.42+2.0
WREL0(R R B%Y) 438.71 27.0 — — 101.60 1866.9442.1
WFEIL(IREE R B8 506.45 13.5 84.45 9.4 45.72 1812.50+2.0
TRF 1207 R B 448.39 13.2 75.72 8.9 64.17 1725.8143.0
WREI3OR TR BB 725.81 1.9 94.87 0.4 76.11 2086.69+6.4
WIFE14(hINER B20) 193.55 23.6 — — 85.89 1239.92+3.9
TREIS(HERERAL 2 20) 469.77 1.8 50.93 3.9 95.95 1933.4742.8
TR 160 2k BRY) 558.06 9.0 72.06 33 107.75 2159.27+65.58
WIREL7(0e i3k BRVh) 925.81 8.4 198.82 1.2 123.15 2417.34+76.98
TRE18(de Ik B 7)) 758.06 1.8 160.51 25 113.36 2108.87+17.11
TFE19(E TR B Y) 1664.52 1.6 588.62 0.4 156.18 2943.55+5.70
WRE20(TG 57 V0 3%) 612.90 0 — — 51.71 2254.03+51.32
WIFE21 (VG HL V0 I) 987.10 3.7 32.00 27.4 65.33 2756.05+71.28
WIRE22(FR 2R VoK) 1635.48 1.4 303.55 8.7 111.23 3905.24+42.77
WIRE23 (R ER VDI 1732.26 24 334.54 7.6 139.08 4104.84+125.45
TWIFE24(MEEHT V0 9%) 1141.94 8.0 107.49 14.1 86.67 2752.02465.58
TRE2S(HE AL o4k 1670.97 22 348.06 15.1 154.97 3860.89+145.41
WIRE26( 1522 Y hk) 1309.68 0 74.82 7.5 135.77 4262.10+102.64
WIRE27 (S 2% V) 1351.61 3.7 131.15 0.6 136.34 4282.26+102.64
WIFE28 (e JE 2k 1) 441.94 1.0 - - 25.20 1614.92+14.26
TFE29(E TR JH ) 400.00 13.7 — — 23.04 1584.68 +22.81
WIRE30(IE BTk &) 367.74 5.0 — — 16.89 1544.35+28.51
WIFE3 (e B2k ) 470.97 1.9 — - 29.67 1471.77+28.51
TAE32(HE R ER W E3) 500.00 2.7 — — 38.70 1631.05437.07
W=7 RoRARKI .
£33 HEHEHARTEREREEM=3)
Table3 Contents of total phenols and condensed tannins in white wine (n=3)
R ) M@&ﬁ%$?ﬁ%’ AH&%%$T@%, myﬂgm%%m pEY L)
Y8 /(mg/L) 5 R % I{E/(mg/L) A5 REU% T /(mg/L) (mg/L)
WFE33(EZ W T H) 19.35 47.1 — — 5.30 409.27+10.83
WFE34(EEZ W TH) 18.06 80.8 - — 3.40 432.26+10.26
WFE3S(REZ T T ) 13.55 87.5 — — 3.00 448.79+17.68
TRE36(H 74 i) 17.74 90.0 - — 3.78 621.3740.57
WRE37(E 2 i) 16.13 73.5 — — 497 591.53+8.55
WIFE3S(HUERKJE V0 I8) 10.32 123.7 — — 5.93 478.23+6.84
WIFE3O(HERKJE V0 I) 24.19 17.0 — — 8.05 418.95+9.69
WFE40(E 2 JH &) 12.90 424 - — 1.66 377.02+11.98
WFE41(EEZ T 5 19.35 47.1 — — 3.02 380.65+7.98
WIFE42(FE 2T W 6) 21.29 12.9 — — 1.36 360.08+2.85
WFEA3(E 2 5 27.74 33 — — 238 361.2945.70
WEE44(E 2 JHS) 17.42 15.7 — — 0.82 304.44+2.85

w2, 3Fn, MCPYEXT A L aEM 2, HE
A IR =R, P AR R RN 53.42%, T 4LA
W N 6.42%, 7 (P<0.01). #%Harbertson

AU W R A RS I, A-HVE S T A 4
A7 T R T LU e RNE . DOE R
LA A . FTIN24 T L0V A2 7 R KN 6.83%,
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Fig.1  Coefficient of variation distribution of total phenol assay and
condensed tannin assay
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