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ABSTRACT : This study was carried out to investigate
the physicochemical characteristics of corn silks. Pollina-
tion of corn silks was finished within three days after
silking, and elongation of open pollinated corn silks was
stopped, but unpollinated silks elongated until eight days
after silking. Moisture contents of corn silks were about
92~949% at silking stage, but continuously decreased.
these were about 70~75% at 30 days after silking. Chlo-
rophyll b was higher than chlorophyll a in corn silks, and
chlorophyll a/b ratios of four hybrids were high in this
order : silage > sweet > super sweet > waxy corn. Free
sugars in corn silks were mainly fructose, glucose and
maltose. Their composition rate was 55% of glucose,
42% of fructose and 4% of maltose. Water soluble solid
(Brix %) contents of unpollinated corn silks were ranged
from 13.7 to 16.8 Brix % and pollinated corn silks were
from 12.6 to 13.7 Brix %. Phytic, oxalic, malic. shikimic,
glutaric and acetic acid were detected on corn silks.
Phytic, oxalic and glutaric acid were considered as a
major organic acids in corn silks. Amino acids in corn
silks were high in this order : waxy > silage > sweet >
sweet corn. Serine, glycine and thereoine were contained
more than 10%, and five amino acids such as aspartic,
glutaric, arginine, alanine and proline were ranged about 5
to 8%. Methionine and cystine, amino acids containing
sulfur were contained only small guantity as about 2.1%
and 1.3%, respectively. Acetaldehyde, ethanol, acetone,
DMS, isobutylaldehyde, cis-3-hexanol, 3-hexe-1-o0l, ace-
tate, trans-2-hexanol and pentanol were detected as the
volatile components in corn silks, but acetaldehyde and
DMS were major volitiles in silage corn silks, and acetal-
dehyde, ethanel and DMS were major volitiles in waxy
corn silks. The Iength of corn silks was a positively corre-
lated with organic acids (r = 0.556%), and a negatively
correlated with amino acids (r = -0.514%), respectively. Free
sugars were positively correlated with all characteristics
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tested and significantly correlated with organic acid (r =
0.703**) and flavonoids (r = 0.544%), Chlorophyll was
significantly correlated with flavonoid contents (r = 0.523%).
For this reason chlorophyll was evaluated as an indirect
selection character for the high flavonoid containing
varieties.

Keywords : comn silk, chlorophyll, free sugars, organic acids,
amino acids, protein, water soluble solid, minerals, volatile
components, DMS.
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Fig. 1. Comparison of pollinated and unpollinated corn silks at 8
days after silking.
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Fig. 2. Elongation of pollinated corn sitks according to days after
silking.
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Fig. 3. Elongation of unpollinated corn silks according to days
after silking.
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Fig. 4. Changes of moisture content in corn silks according to days
after silking,.
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Table 1. Mineral contents in corn silks at 3 days after silking.
Ash Minerals (mg%, DB)
Hybrids
(%, DB) Ca Cu Fe K Mg Mn Na Zn Total
P3352 2.82 2353 1.7 106.2 860.9 413.0 11.1 1083 7.3 1744.0
Chalok 2 2.62 2873 2.8 1133 578.7 2422 12.6 45.9 6.4 1289.2
GCB 70 1.91 154.2 1.5 85.2 501.1 181.7 59 421 6.2 9779
Cambella 90 1.79 138.6 1.7 92.6 362.9 106.5 8.8 54.6 13.7 7794
Mean 2.29 203.9 1.9 99.3 5759 2359 9.6 62.7 8.4 1197.6




S 0| LR SR BR

Table 2. Chlorophyll contents in hybrid corn silks according to days after silking.
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(unit : mg/g EW)

. P3352 Chalok 2 GCB 70 Cambella 90

DAS a b Tot a/b a b Tot a/b a b Tot ab a b Tot a/b
1 0.028 0.027 0055 1.08 0015 005 0064 030 0022 0032 0053 068 0022 0.03 0052 072
2 0028 0032 0060 092 0014 0047 0061 029 - - - - ; - ) -
3 0.031 0.041 0072 077 0018 0054 0072 033 0024 0035 0059 067 0022 0.044 0066 051
4 0030 004 0069 075 0021 0057 0078 037 - . - . - - -
5 0.027 0.04 0067 068 0.025 0036 006 069 0.028 0.038 0066 074 0019 0.03 005 0.64
7 0.026 0.038 0.065 0.68 0.012 0046 0058 027 0021 0029 005 070 0.018 0.026 0.044 0.70
9 0.025 0.035 0.059 0.72 0.013 0026 0.039 051 - - - - 001 0.022 0.032 049

"Days after silking.
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Fig. 6. Comparison of free sugar contents between open pollinated Fig. 7. Comparison of water soluble solids between open pollinated
and unpollinated corn silks at 3 days after silking. and unpollinated corn silks at 3 days after silking.
Table 3. Changes of organic acid contents in hybrid corn silks according to days after silking. (Unit : mg/100 g)
o Days after silking
Hybrids  Organic acids
2 3 4 5 7 9 15 30
Phytic 0.24 0.37 0.56 1.30 1.26 14 1.25 053 0.6
Oxalic 0.24 0.30 0.34 1.10 0.93 0.6 03 0.29 03
Malic 0.07 0.09 0.10 0.07 0.08 0.1 0.1 0.09 0.1
(gfliSZ) Shikimic ~ 0.02 0.02 0.02 0.02 0.02 - 0.02 0.02 -
8 Glutaric 0.44 0.63 0.83 0.86 1.09 1.0 1.16 0.73 0.7
Acetic - - - - 0.03 - 0.09 - -
Total 1.00 1.40 1.84 335 342 3.1 2.93 1.12 1.1
Phytic 0.15 0.18 02 0.18 0.2 0.3 0.3 02 0.36
Oxalic 0.14 0.17 0.1 0.12 0.1 03 0.2 0.1 0.40
. Malic 0.13 0.10 0.1 0.07 0.1 0.1 0.1 0.1 -
C(hv?}a(;k f Shikimic ~ 0.02 0.01 - 0.01 - - - - 0.06
Y Glutaric 0.19 041 0.5 091 09 0.7 04 0.7 0.41
Acetic 0.05 0.09 0.1 022 0.2 0.1 0.17 0.2 0.09
Total 0.53 0.78 08 1.33 1.30 1.1 1.17 1.2 0.96
Phytic 0.18 NT* 0.14 NT 0.12 NT NT NT NT
Oxalic 0.27 ” 0.74 " 0.64 4 oo ” ”
Malic - ” - ” - " ” " "
GCBT0  ghikimic 006 ’ 0.04 : 0.03 y ’ : ’
(Sweet) ]
Glutaric 0.29 ” 0.05 ” 022 ” " 4 "
Acetic - ” 0.13 ” 0.11 " " ” "
Total 0.62 - 0.96 - 0.99 - - - -
Phytic 0.19 NT 0.20 NT 0.16 ” ” ” ”
Oxalic 1.02 ” 091 ” 0.49 " ” " "
Cambella 90 Malic - ” - ” 0.13 ” ” ” ”
(Super Shikimic 0.05 ” 0.06 4 0.05 " ” # "
sweet) Glutaric 0.44 ” 0.39 ” 0.36 ” ” " ”
Acetic 0.21 " 0.12 ” 041 n ” ” n
Total 1.73 - 1.47 - 1.42 - - - -

"Waxy comn : 28 days after silking.
“Not tested
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selol 0.13% aFSEl0] UATE Acetic acids F822 The. Table 4. Chang&_as of crude prote.in contents in hybrid corn silks
srgl ZTe gl EAL] Aule] AX AEEout fccordmg to days after silking. (Unit : %)
NEEorioE 2AT/ 0T v AZHon, I?AS P3352 Chalok2  GCB70 Cambella90
glutaric acids B4 ZRE BN AT U%7} Azkgo] 1 4.66 4.15 3.85 3.63
4 3.73 3.88 - -

thE S ojojxth B 5 3.80 371 3.82 325

L ] Wid ek oF 336~4.17% B S 7 3.64 321 342 3.10
Ao AR 3Yo) e o] 7P 1R, S5E 9 342 331 - 3.04
FHZ B o AEE S55 > FETF > ST > 245 "Days after silking.

Table 5. Changes of amino acid contents in hybrid corn silks according to days after silking. (Unit : mg/100 g)
Hybrids 1 2 3 4 5 7 9 15 30
P3352 3080.2 41654 3066.8 2898.4 3083.3 2564.8 1796.1 1799.3 1287.8
Chalok 2* 2973.3 40274 43120 3680.1 3592.7 3069.0 28859 2454.0 1336.3
GCB 70 2157.9 - 2259.0 - 21204 - - - -
Cambella 90 2153.0 - 2592.5 - 2136.3 - - - -

Mean 2591.1 40964 3057.6 3289.3 27332 2816.9 2341.0 2126.7 1562.1
*Waxy corn : 28 days after silking.
Table 6. Amino acid composition of hybrid corn silks at various growth stage.(Unit : %)

Amino P3352 Chalok 2 GCB70 Cambella 90
acids g1 S2 §3  Mean Sl s2 S3  Mean  SI S2  Mean  SI S2  Mean
Asp 6.2 7.6 7.0 6.9 5.7 6.3 6.2 6.1 6.2 9.7 8.0 49 4.1 45
Glu 57 43 7.7 5.9 34 34 6.1 4.3 6.1 58 59 34 42 38
Ser 104 10.6 124 11.2 9.2 11.8 11.2 10.8 11.2 144 12.8 10.2 94 9.7
Gly 9.2 14.0 9.2 10.9 12.5 16.0 14.0 14.2 14.0 9.8 11.9 14.3 10.1 122
His 1.3 2.0 1.6 1.6 33 35 2.7 32 2.7 7.1 49 2.0 3.5 2.7
Arg 9.4 {19 93 10.2 1.7 1.4 2.0 1.7 2.0 2.0 2.0 11.3 12.3 11.8
Thr 9.8 10.9 9.6 10.1 13.0 12.9 14.1 13.3 14.1 6.0 10.1 9.8 6.0 79
Ala 6.4 74 7.0 7.0 9.5 8.7 2.4 6.9 24 29 2.6 52 6.1 57
Pro 10.9 6.3 7.7 8.3 93 3.0 9.2 7.2 9.2 9.6 94 48 6.4 5.6
Tyr 52 43 32 42 4.0 49 6.4 5.1 6.4 22 43 5.6 75 6.5
Val 52 43 32 42 4.0 49 6.4 5.1 6.4 22 4.3 5.6 7.5 6.5
Met 1.7 2.8 32 2.6 1.4 2.1 1.6 1.7 1.6 3.1 24 2.7 1.1 1.9
Cys 0.5 0.6 0.8 0.6 0.7 0.7 2.6 1.3 2.6 4.0 33 0.8 03 0.6
Ile 3.3 2.1 33 2.9 1.2 1.7 3.5 2.1 35 36 3.6 1.7 1.8 1.7
Leu 45 3.6 3.7 39 6.3 59 3.8 5.3 38 45 4.1 4.8 7.7 6.2
Phe 4.5 3.6 3.7 3.9 6.3 5.9 3.8 5.3 3.8 44 2.7 4.8 7.7 4.1
Lys 6.0 1.8 4.1 4.0 6.1 5.1 3.0 47 3.0 5.6 43 7.9 6.8 7.3

S1: Mean value of 1~3 days after silking, S2 : Mean value of 4~7 days after silking.

S3 : Mean value of 9~30 days after silking.
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Ebt=d o] 5% glycine o) 123%2 7P ESith
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oAk 5~8% FE] UL 7IE} ofr| ik §Hago)
5% HRre g2 2tr) ZHS)FHF o}v] =4kl methioninesdt
cysteineZ Z}Z} 2.1% 2 1.3%2 FFFo] Whor} olulat
TSR B o 3 olr|icike ThE o]l M|l
EAE A9t AT R HAPHIES FYFoZ {AE L

A2 & 4= Ut (Table 6).

S&F 9 F7IAHES head spaceE BT A
P33529} #8250l acetaldehyde. ethanol, acetone, dimethyl
sulfide(DMS : Me,S), isobutylaldehyde”’t AZHAI trans-
2-hexanolE AFEGOM ESAP|~EARE7|7HA] HEEAoY
FEpriiMe AEHA FUT AHRE TS aceta
ldehyde®} DMS, #F&44= acetealdehyde, ethanol 2
DMS7t #H9] 8 IR LE Uep o} AlEgo] #
S B} oF 3u) o] it AEEE B o AlEE
2 DMSY] Eabo] 7P =tow AlSzvte] AA F7HENA
, AESFErs AR 299 o] M %oy olF R

it AR89 FIIFELS DMS > acetaldehyde
>ethanol 22 o] E9kZ, #ZL49E acetaldehyde
>ethanol >DMS 0.2 Z/gu|go] Aolstth(Fig. 8,9).
AF7A ST S49] Pl B A7 AHHeZ ®
FET QL YBill & Keenan, 1968; Dennis & Robert, 1976:
Lewis & Robert, 1974; Marion et al., 1972), +4¢ &k
71el #st RuE= A9 gle AAA, ol 557t L
T Ee $4d FIEE BHOE ) i) $£E9 W)
of A%k A7t AiH e wRF7] WEQ] AoE Add
Th Lewis et al(1974)2 @EFF(FA)Y F4ELS
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Fig. 8. Volatiles identified with head space (GC/MS) from comn
silks. 3.48 : Acetaldehyde, 3.71 : Ethanol, 3.88 : Acetone, 4.12
:DMS, 4.40 : Isobutylaldehyde.

DMS$ H,S7F 8ol o]5d EFolu Aol uh}
el Wol7b 13, DMS 3 S5t ASErE 5
7¥SARE HoSve o]l wsbyh it sidoh Bill er
al.(1968)= @S5FF4A)e] F9 /| ES DMSoaL
acetaldehyde, ethanol, acetone S°] HAEHTIL sly=w,
B A A% &5 e F2 AR

T 78 FNREH dXske Aoz vehdt

ZAIEA L] MEEA|

ST 799 AAAole 71 9 r=0.55602 F
o] g, ofuxAl I r=-05142 Fof Aol A
HAvk e {714 @232 r=0.703, flavonoid2H=
r=0.5442 A 9] Akho] QAN CH flavonoid THEFE GE
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(Table 7).
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Fig. 9. Changes of volatile components in silage and waxy comn
silks according to days after silking.
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Table 7. Correlation coefficients among investigated characteristics

of corn silk.
. Free Organic Amino Flavo- Chloro-
Variables ; . .
sugars  acids acids noids phyll
Silk length 0.086 0.556* -0.514* -0.393 -0.041
Free sugars - 0.703**  (0.268 0.544*  0.359
Organic acids - -0.178 0.213 0.064
Amino acids - 0.464 0.260
Flavonoids - 0.523*

1
)
},
1o
A
2
rlo
i
>
i
[9'%)
e,
0
=
o,
kY
o
o e
fu
il
k]
i

]
o] 2o} AAFY} FAHHA k2 FEL AEHLE e
o ZAMF 8ol 23~25 cm3itt.
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3. 87 FEe BE4 b o] 11, AEE ab] ¥
&2 ANEE S5F > ESFSE > 2GS >
At
4. 2L glucoses} fructose?’} FF-S o] FaL, 22 73]
&2 glucose?t 55% fructose?t 42% ©1Y S sucrose
maltose= 4% PITHOE ST

5. 7M878 1B E EF2 I S0l 13.7~16.8 Brix %,
FHE £9L 12.6~13.7 Brix %2 1.1~3.1 Brix % 2|7t
UAT.

6. <9 A9 #7142 phytic, oxalic, malic, shikimic,
glutaric 2 acetic acid7} AZEH =0, ©]5 phytic, oxalic
W olutaric acid?} F& F714kI0Z K71 SRk A1E S
ST > 2EETF > AEFF > ESTF €22 #3UTh

7. ThlE kRS 336~4.17% TA FANE 3o FUXE
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2.1% % 13%=2 o] vigit),
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DMSSch.
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