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Abstract

The phenolic substances contents of 45 plant foods in Korean diet were determined by different
methods. Total phenolics contents by Folin-Denis method were 0.1~5.8% (dry matter basis), in which
persimmon leaf, chestnut’s inner skin, Chinese quince, walnut, sunflower seed and arrowroot exhibited
the higher levels above 2%. Condensed tannin contents by vanillin method were 0~48%, in which
Chinese quince and chestnut’s inner layer gave very high levels. Protein-precipitable phenolic sub-
stances ranged from 0.4% to 2.2%, in which chestnut’s inner layer, walnut and Chinese quince had the
highest content. The ability of phenolics to form precipitate was higher with pepsin and albumin
than with trypsin. Among different phenolics content, total phenlolics correlated significantly with pro-
tein-precipitable phenolics (r=0.65) and condensed tannin (r=0.56). Chinese quince, chestnut’s inner
skin and sorghum showed a relatively lower degree of polymerization, as expressed by vanillin/Folin-
Denis ratio. Processed foods frorn buckwheat, acorn, mugwort and arrowroot showed a lower content
of phenolic substances, suggesting a negligible adverse effect on the bicavailability of food proteins,
if any.
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Table 1. Content of total phenolics and condensed tannin in plant foods

L 3
SEAE

23] A 26 A 35 (1994)

Total phenolics(%)®

Food items

D.M.
Highly-milled rice(®] %) 0.17
Milled glutinous rice(Ga) 0.18
Brown rice(#v]) 0.21
Milled sorghum(%4) 1).98
Milled buckwheat(®l]) .35
Milled job’s tear(&-%) 0,19
Foxtail millet(w] %) 0.14
Glutinous millet(x}%) ).23
Milled barley(2daj4) .23
Potatoe(7}+2h) 225
Arrowroot(# %e]) 2.01
Mungbean(=5) 0.35
Black soybean(t]5, =) 0.28
Yellow soybean(t]5, 2-:4) 0.32
Green pea(¥+5F 0.22
Small red bean(¥#-& &) 0.40
Dark gray small bean(3]%) 0.95
Small black soybean(x® 732 0.26
White sesame(ZH7f, wi ) 0.27
Perilla seed(Z71) 0.83
Acorn powder(x:E.2]) 0.23
Apricot seed(AH1-#)) 0.12
Sweet almond(o}EZ 0.14
Sunflower seed(zfu}=t7]4]) 2.02
Walnut(Z%) 206
Pumpkin seed(Zx}4)) 0.13
Egg plant(7}#]) 0.31
Balloon flower root(%e}=x)) 0.15
Lettuce(#4+#]) 1.07
Spinach(A}&x)) 0.72
Mugwort(%) 1.11
Crown daisy(%7) 0.41
Burdock(-%-3) 0.40
Cucumber(£-0]) 0.30
Old cucumber(F-& £o)) 0.29
Oyster mushroom(x€e}z] ¥ A4) 0.40
Oak mushroom({ZE 28 4) 0.21
Pumpkin(&=h 0.40
Ginger root("§7H 1.67
Raisin(d £ %) 0.34
Chinese quince(x5}) 455
Banana(vp-}1}) 0.10
Persimmon leaf(7}4)) 5.76
Chestnut's inner skin(b<:7 %) 5.76
Horsetail(4] 7)) 0.54

FM.

0.15
0.16
0.19
0.87
0.30
0.17
0.12
0.20
021

0.05
0.80

0.30
0.24
0.29
0.19
0.34
0.81
0.23

0.15
047
0.20
0.11
0.13
0.81
0.74
0.12

0.02
0.02
0.07
0.08
0.21
0.03
0.10
0.01
0.01
0.04
0.03
0.07
0.31

0.30
118
0.02

5.24
5.16
0.49

Condensed tannin(%)» Modified V/FD
vanillin®

D.M. FM. (%D.M.) ratio®
0.008 0.007 0.01 0.05
0.008 0.007 0.01 0.04
0.008 0.007 0.05 0.04
1.09 1.00 1.95 111
0.30 0.26 1.25 0.86
0.15 0.13 0.02 0.79
0.001 0.00 0.02 0.01
0.01 0.009 0.04 0.04
0.01 0.009 0.03 0.04
0.03 0.007 0.02 0.12
0.03 0.001 0.02 0.01
0.05 0.04 0.03 0.14
0.01 0.009 0.004 0.04
0.01 0.009 0.004 0.03
0.01 0.009 0.01 0.05
0.18 0.15 0.26 045
0.46 0.19 0.14 048
0.008 0.003 0.01 0.03
0.01 0.004 0.02 0.04
0.01 0.006 0.01 0.01
0.01 0.009 0.002 0.04
0.01 0.01 0.00 0.08
0.09 0.09 0.07 0.64
0.008 0.003 0.002 0.004
0.87 0.31 0.36 042
0.001 0.001 0.02 0.01
0.08 0.005 0.02 0.26
0.01 0.002 0.002 0.07
0.01 0.001 0.14 0.01
0.08 0.008 0.15 0.11
0.04 0.007 0.03 0.04
0.01 0.001 0.002 0.02
0.01 0.002 0.002 0.03
0.05 0.002 0.01 0.17
0.03 0.001 0.05 0.10
0.05 0.005 0.05 0.13
0.01 0.001 0.05 0.05
0.06 0.01 0.06 0.15
1.15 0.21 1.49 0.69
0.04 0.04 0.06 0.12

47.54 12.31 48.98 10.45
0.02 0.005 0.02 0.20
0.29 0.26 1.07 0.05
12.25 10.96 21.83 2.13
0.03 0.03 0.02 0.06

2% tannic acid equivalent by Folin-Denis method

Y% catechin equivalent by vanillin method

“Vanillin/Folin-Denis ratio for relative polymerization index of condensed tannin

DM.: dry matter basis, or defatted matter basis in case of oilseeds

FM.: fresh matter basis
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=20 AL 0~046%0~019%)2 ¥ BLIFE Table 2. Content of protein-precipitable phenolics in

Helom o]E F FHAwo] s e F$E Brh plant foods toward different proteins
ZA B0 233 ey ke 0~0.87%(0~031%)% AL, , Albumin  Pepsin Trypsin
£%e 4% 7 Ee 9 B Food ftems ATAE Ad A Ao
~2 L ek Holo -— -
U;“g;{j i gSAO;;;SZ:i? ;_)f}%)“}g “33 52 Highly-milled rice 046 000 001 000
’ = AEe vt Milled glutinous rice 049 0.06 0.01 0.09
i%sﬂr e B Foldnh Bl Fol e 2ot Brown rice 052 012 018 013
A9 4754%(12.31%) 5 £AH " A EF b 2 aake Milled sorghum 075 056 034 020
‘{}"—},\‘7{3 FAR-N o 12. 25%(10 96%)§ —1_1}_ q%o_‘? %_:’8‘ %%]: M)lled puckwheat 0.56 0.13 0.21 0.07
o Uehglc. olwl el Aol e shere. vanillin Milled job’s tear 0.67 045 015  0.08
R Foxtail millet 0.48 0.01 0.01 0.02
o g ¥4 %3 vhd ®qk ohiel monomerdl ca- Glutinous millet 049 003 001 001
techin(flavan-3-oDx= &7 Hekslel &8 el o g Milled barley 056 023 005 010
57 by oz A7k
‘M‘]iﬁiqﬁri A7 %? . e Potatoe 049 005 003 003
Z2 404 vanillin®e EF¢a B TALEHL Arrowroot 052 005 019 009
catechm, dlhydrochalcone proanthocydmdmi‘} A el A
oz wesve Zga cdel gekide ol %541 Mungbean 050 005 003 006
3l UP vanillin®] # modified vanillin¥} 2.2 #A18 Black soybean 058 021 035 006
A L A Yellow soybean 0.58 0.32 040 0.05
%ksl wolol wel, £ £¢Y WdE Hl:L—dr°i Green pea 049 009 045 004
22s7 gk = () 5 wWgoR A% % catechin  Small red bean 059 023 018 003

t}ek (% CE)o] 2% 1 o]&ted uf, (II) vanillin wog [?ark gray small bean 054 017 024 012
GCE<10] 3 modified vanillin 2.2 %CE>2 o} 1pal Small black soybean 051 010 011 004

o, (II1) 2 919] t}& Afolrk ol F 15 Do) &334 White sesame 048 007 005 004
Bye AlEe o2 QR ov/sz,t}o il gle] & Perilla seed 048 005 003 000
N Acorn 0.58 0.09 0.08 0.01
Z=g] % o\-ou r/}aﬂx] Ll— * ol
fE]O] -E ‘“L(h A 5 o) wEel 2 ot seed 042 001 025 003
FH o2 Fafstehal g Sweet almond 062 050 034 001
olz7}r] AEE59 vanillin Y modified vanillin Sunflower seed 051 000 001 001
w o BA1g zHTable 1)-& vlaws 2 S20] 29wk Walnut 215 356 097 024
2% (DZ, o, A7, 23, el aLék'_,Zj % EE11)) Pumpkin seed 060 030 067 009
oz ole) wE Al 1% (Dl Febe H3HE Egg plant 054 014 009 009
Jez BEEgcl o]ajgt FH= —‘Fi Z=0] 7 $-of Balloon flower root 045 006 020 008
o] &% Aoyl thE A]itel 131%;\]_,]\ 7lo] ghel A Lettuce 073 064 055 012
. Spinach 0.53 0.10 0.60 0.02
12] oo ® AE b A
WA ke FEsjelol & el Mugwort 051 018 025 007
Crown daisy 0.82 0.59 0.92 0.06
CHEE XXMM BE=E2 (protein-precipitable phenolics) Burdock 044 004 006 003
o| &zt Cucumber 0.48 0.08 0.01 0.02
=g shehrasl HAeEs bl sl v Old cucumber 0.47 0.01 0.01 0.01
A AElal AlAlD - © o o ;u o J = Oyster mushroom 050 006 004 007
shRgshs 9 P o) AEF IMAC 25 Ouk mushroom 048 000 006 001
Fol oldbe Fof el o F8AS 7halch whebA Pumpkin 045 004 004 001
olzlal Meld AHREZ AFT 7 Sle chul al 2] Al Ginger root 055 003 007 001
Eﬂ%"%’éﬂ 6&%} 7\'1%7]‘7@)'% ‘Gﬂfﬁ ‘-ﬂ é-\”r-::‘: Table 29}’ Raisin 0.44 0.05 0.11 0.03
g Chinese quince 115  0.20 1.47 0.49
2o albumin A A4 AT L) L 046~0.75 Banana 059 038 015 001
3 = Er) o sleko walr
%L, 0 F Pt ERel op S 4% RA pergimmon leaf 076 062 036 002
Ameole] A% 2oy @b o 9l H¢8 ®&W9 Chestnut's ipner skin 221 363 181 0.08
ol A AlxEae] ek FA wskth e Horsetail 073 059 108 005
A4 s Egge] g 049~059%% Aa 9, tannic acid equivalent on dry matter basis
grerxajo)7b 7o) 1gdch. Price §1'V& 75 cowpea WRelative absorbance at 510 nm for 200 mg food sample
wol 078} il 304 AFEAE Fhsbo} gy o A mAEr b
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Table 3. Simple correlation coefficients among contents
of different phenolics in plant foods by different analyti-
cal methods

Phenolics Condepsed Proteln-preglpltable
tannins phenolics
Total phenols 0.56** 0.65**

Condensed tannins 0.39*

*p<0.01; **p<0.001
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Table 4. Content of phenolics in some processed foods
Food Moisture Major com- Total phenolics Condensed
items (%) ponent(%) (%TAE)* tannin(%CE)**
Acorn starch jelly(®=Ez2]-5) 88.1 100 0.56 0.01
Buckwheat cold noodle(#] =1y &) 0.1 30 0.17 0.01
Buckwheat noodle(®l] 2 =+5%) 10.9 36 0.31 0.01
Mugwort noodle(%=+<7) 13.9 14 0.25 0.03
Ginger tea(A} 7+2P) 11.1 30 0.22 0.06
Walnut-job's tear tea(Z5&%-2P 7.7 41 0.18 0.04
Mugwort tea(2=}) 79 35 0.22 0.04
Arrowroot tea(# A} 6.3 10 0.55 0.03

*% tannic acid equivalent on dry matter basis
**% catechin equivalent on dry matter basis

Table 5. Intake of phenolics by 1 serving size of proces-
sed foods

Food One serving  Total  Condensed
items size phenolics  tannin
® (g TAB® (g CE™
Acorn starch jelly 144 0.80 0.01
Buckwheat cold noodle 150 0.26 0.01
Buckwheat noodle 150 047 0.01
Mugwort noodle 150 0.38 0.05
Ginger tea 9 0.02 0.01
Walnut-job's tear tea 20 0.04 0.01
Mugwort tea 13 0.04 0.005
Arrowroot tea 10 0.06 0.003

*tannic acid equivalent
**catechin equivalent
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