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ABSTRACT - This study was performed to provide basic data of Saekso 2 corn kernels. Proximate composition,
free sugars, fatty acids and anthocyanin content of Saekso 2 corn kernels were analyzed. Proximate composition of
dried Saekso 2 corn kernels were represented 8.84% moisture, 1.44% crude ash, 5.46% crude lipid, 10.31% crude pro-
tein. Free sugars composition by HPLC/ELSD showed that sucrose (1.00%), glucose (0.63%), maltose (0.52%), fruc-
tose (0.44%) were present. The composition of fatty acids in Saekso 2 corn kernels was analyzed by GC/FID. 11
species of fatty acids were analyzed in Saekso 2 corn kernels. The ratio of saturated fatty acids and unsaturated fatty
acids 16.09 : 83.91. Content of linoleic acid was the highest in fatty acids. The total anthocyanin content in Saekso 2
corn kernels was 0.24% by UV/Vis. Anthocyanin components separated and quantified using HPLC/MS/MS. Cyani-
din 3-O-glucoside chloride (C-3-G), pelargonidin 3-O-glucoside chloride (Pg-3-G) and peonidin 3-O-glucoside chlo-
ride (Pn-3-G) of anthocyanin were analyzed in Saekso 2 corn kernels.
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Aot 3stE o] A5 FAY AolR FFS 4h
of AL Kjeldahl Hell o]al EAA S &5l Z)
Aot G4 10 mLE H7bste] 420°CelA 5027 7FE 5k
E3|A17]1 3L Kjeltec =] (Kjeltec auto sampler system 1035
Analyzer, FOSS Tecator, FOSS, Hoganas, Sweden)E ©]&
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S o] &ste] EASIATE AXAIE 2g5 mhxU o]
ZHol] Y37 ethanols H4HS 10 mLY 3718t E3sh &
85°Ce] FeFxollA 1A7E FF 102 AR EE5oF
] BIAAT 8l $ 303 AE Aol 28|13l petroleum
ether®} diethyl ether = 1:1(v/v) 50 mL< vy oo ¥
3 EHT o SR dojd wizkA] A2ellx WA )
St #2l¥ 45 ¥ S magnesium sulfate anhydrous®l] &
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EFg G FEld %2 HPLC (Waters 2690,
Milford, MA, USA)$} ELSD (Waters, Milford, MA, USA)
£ o] &3ty EA5thTable 1). B 24 d& A
Prevail carbohydrate ES (4.6%250 mm, 5 um, Alltech, USA)

= A3} o] %A} acetonitrile : d-water = 75:25(v/v), F-&

Table 1. HPLC analytical condition of free sugars

Condition
HPLC (Waters 2690, USA)
ACN : d-water =75 : 25
Prevail carbohydrate ES, 250%4.6 mm,

Classification

Instrument
Mobile phase

column

5 pm
Column Temp (°C) 30
Flow rate (mL/min) 1

Injection volume (uL) 20

Detector ELSD (Waters 2424, USA)
Gain 100

Drift Temp (°C) 70

Gas pressure (psi) 50

Nebulizer cooling

I mL/min© 2 208 &<+ A8t H
20uL, A9¥ &%+ 35°CH Y. ELSD (Evaporative Light
Scattering Detector) ¥4 Z71-& gain 100, drift 70°C, gas
pressure 50 psi%i L, nebulizer cooling ] 2 #2431 TH?),
e 24l A}%EJ ANEE i 25 U3 AZREY
*li 2gol 10mLe] S/FE F7bste] 1A ¢ 25
23 T 10,000 rpmollA] 3087 Y4 E 6‘}911’4—.
/}}%0“ S 0.45 pm membrane filterol] §3 A]7] o} £4
A5 2 AM8-3F% T} Fructose, glucose, maltose, sucrose
(Sigma Chemical Co., St, Louis, MO, USA)E i
sto] AFAAE Adstar A g HE el

B,

Ng ZQge

5#

2 Ax g Ao AR 718wl et
715}7\]%%8 E’_l:r GR?T}S ARESIATE. BEE-2 Supelco
37 Component FAME Mix (Sigma-Aldrich Co. st Louis,
MO, USA), W F3E+E52 2 Triundecanoin (Nu-Chek-prep,
INC Elysian. MN, USA)S A3l th S5 &2 A
W 2 8 e AR Wl AS cREl st ether®
FZ 313 BF,-Methanol 89 © 2 methyl-ethers}-5t4 gas
chromatography (Trace 1310, Thermo Fisher Scientific,
Waltham, MA JUSA)E BA431 T 24 A8 1 g2 nkx
ol ¥ i ¥FEZ 2mLd 83 M Hakgd
10 mLE 7@7}0}1 2SPIA S 918l pyrogallol (50 mg/
mL in ethanol) €9 2mLE F7iste] £ & UE3
o 2ed vty §4s 70~80°C F2FxolAM
407 A = A Yzbete] oerEg HUbsiar
petroleum ether®} diethyl etherE 747 25 mL¥ 3713t
587 X" F= St FallE 9S 1ATF o) A2

H AZHS filter paper®E o 3s}e] 40°C

oA 73t F=3ISh &vi7t AlAE F5E9 chloroform
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2mL3 diethyl ether 3 mLE F7Fste] 2838t dAa=
&5 ¢ U 7% BF,-Methanol 2 mL¥} toluene 1 mL 37}t

E sko] 100°C Ax710IA 4587 wESAIR T W

B &S AeolA ghds] W7zt Al71AL S/ SmL
n-heaxane 1 mL& H7ste] Z8] 83 5 AXAA
o 2R E2lE A5l sodium sulfate anhydrous
of &3l 0.45 um membrane filterol] &34
E2 ARESIATHY.

A Hkak B8 913 columne SP-2560 (100 m x 0.25
mm, 0.2 um, Supelco, USA)YS AFE3IG . Al &85 7)<}
7Z7](Flame lonization Detecter, FID) <%=+ ZFz} 225°C,
285°C, split ratio= 100:1°]t}. Carrier gase dA&E A}
43F2H, flow rate 0.75 mL/min® 2 Z¥H 2%+ 100°C
oM 48ZF A F, 240°C7HA] 18T 3°CH S2A1A 20
7 FA ST
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Mo %o
!

F AEN oI BF £F
Ly dF AZETAIR 0.1 g9 1% citric acid7} &
FE 60% TS 10 mLA F7Fskal 12417087t 42
diated 23] 9hE FZ39th 59 0.45 um membrane
filterol E3A|A EFF=A(Evolution 201, Thermo,
Waltham, MA, USA)E AFH&-&to] 535 nmollA F3E=S =
ARtk FE=EZFZ cyanidin  3-O-glucoside chloride
(Sigma Chemical Co.,St, Louis, MO, USA)E A3l A
S FAetL AMA 28 o] F EAold &
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wRkate] 23] Rbg & FEAS Fste] 50 mL
2 483 v 0.45 um membrane filterol] 53}A]H HPLC-
MS/MSE Ag-3o] BA331990). A7) (Mass Spectrometry,
MS)= HPLC (Nano Space SI-2, Shiseido, Japan)7} 174
¥ TSQ Quantum ULTRA (Thermo Scientific, Waltham,
MA, USA)E AH&-3tR 9™ capillary 2% 350°C, spray
voltage 3500 V&] ZZAA positive ZEZ #4315t} 2
H-2 Unison US-Cj, (100 x 2 mm, 3 pm, Imtakt, Kyoto,
JapanyS ARE-3FR1L, 0.1% trifluoroacetic acid’l -+ &
F9) acetonitriles ©]5/Fo 2 A3t F§4 250 ul/
min® = 158 52t FAsRe™ Al FYFS 5L, E
¥ 2x 35°CTHTable 2). EEEAZ cyanidin 3-O-
glucoside chloride (C-3-G), pelargonidin 3-O-glucoside chloride
(Pg-3-G), peonidin 3-O-glucoside chloride (Pn-3-G) (Sigma
Chemical Co., St, Louis, MO, USA)E Al&-3lo] A &34
= st A4 25 d=pe] QEEAlobd A4 S A

aatlt.

Table 2. HPLC-MS/MS analytical condition of anthocyanins

Classification Condition
Nano Space SI-2
(Shiseido, Japan)
Instrument TSQ Quantum ULTRA
(Thermo Scientific, USA)
Column Unison US-C,

(100 x 2 mm, 3 pum)
Column temp °C 35
Eluent A: d-water

Mobile phase (0.1% trifluoroacetic acid)
Eluent B: acetoniltrile
Injection volume 5l
Detector Elsags Quantum triple quadrupole
MS Run time 15 min
Experiment Type SRM
Mode Positive
Capillary temp (°C) 350
Vaporizer temp (°C) 100
Sheath gas pressure (Arb) 45
Aux gas pressure (Arb) 10
Collision gas pressure (m Torr) 1.5
Spray voltage (V) 3500
Gradient table
Time (min)  Flow rate (uL) %A %B
initial 250 90 10
2 250 90 10
3 250 85 15
4 250 85 15
6 250 80 20
8 250 10 90
9 250 10 90
10 250 90 10
15 250 90 10
SRM table
Anthocyanin  Parents ion Product ion Tube lens
C-3-G 449.350 287.291 138
Pg-3-G 433.330 271.175 116
Pn-3-G 463.350 301.239 109

Results and Discussion
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Table 3. General components in kernel ‘Saekso 2’

Table 5. Fatty acid compositon of fats in kernel of ‘Saekso 2’

General Crude
components Moisture Ash Crude fat .
(%) protein

Saekso2 8.84+0.03" 1.44+0.21 5.46+0.35 10.31+0.14
YMean + S.D. (n = 3).

Table 4. Free sugar contents in kernel of ‘Seakso 2’

Free sugar
(%)

Saekso 2 0.44+0.01” 0.63 +0.03 1.00+0.01 0.52+0.01
"Mean £ S.D. (n = 3).

Fructose Glucose Sucrose Maltose

TTA fz oL HHH‘%}%, A 7ol wet 23] S
o t}a zpol7h vk AHET) M4 25 G FA|H
I zoh ke 717k 546%, 1031%2 Ao Z UEht
o} Jung 579 AFolA FSFF AFF 65 T =4

Zho] A, ek gefo] 24z} 5.4%, 11.05%% 2L, Song
S Aol A FFE A, e g
Fol ZHzb 5.74%, 9.93%= BHo] B AT Ao} F
AMe A B3t

M
& 2% A9 fEg FF S Ade Table 49} 2+
o} A 2% AZR L2 FEHAAE F8FE fructose,
glucose, maltose 2 sucroseZ ZRI1=12™ sucrose (1.00%)
> glucose (0.63%) > maltose (0.52%) > fructose (0.44%) =2
Z sucrose @] 7HY =2 Ao2 YETE Song 5
o AtolA Auii SX1F, dr] % dEls 59
A E]‘:‘r AEOS 2 fructose, glucose, maltose 2 sucrose’}
A= om FFEE A 7+ fred el &
017} IR A A2 glucose”} 3.47~4.50%% 7H
=43 sucrose”} 0.05~0.33%= 7HE W Zo2 HiE
Atk Jung T AolA FEEF AFF 659 FE
g g 24 24, F57F 24S 659 sucrose FF
o] 1.1~13%= M4 25 &=9] sucrose THFH F-ASHSA
O} fructose, glucose ¥ maltose - A 25 U3
o} & AR yehsith ook 22 fEY Y] At
ol S T AW, s 2 A7) 59

Aolol] We Az} werEcpen

Kim Y& gA7]0] & 42559 f8d A4S
Hlwst Ay A & 55 JAo] FYPH ue §2TF
o] ghefo] ZAdle ATS BAUL2W o] F sucrose T2

AR G 50% oS ATk 118}911:]-_ .

Lee 572 A7oM 55 g0l w2} fructose ¥ glucose
o] FE st 87| o|F 5o FH fET

Fatty acids %
Palmitic acid (C16:0) 13.34 £ 0.90"
Margaric acid (C17:0) 0.09 +0.01
Stearic acid (C18:0) 1.94 +0.20
saturated L
Arachidic acid (C20:0) 0.37+0.10
Behenic acid (C22:0) 0.15+0.04
Lignoceric acid (C24:0) 0.20 + 0.05
Palmitoleic acid (C16:1) 0.16 +0.02
ic aci : 652,
unsaturated Oleic acid (C18:1) 31.65+£2.02
cis-11,14-Eicosadienoic
> +
acid (C20:1) 0.17+0.01
Linoleic acid (C18:2n-6)  50.86 + 1.50
Poly-unsaturated L
Linolenic acid (C18:3n-3) 1.07 £ 0.05
YMean + S.D. (n =3).
i
g i & :

Fig. 1. GC chromatogram of fatty acid methyl-ester extracted from
kernel of ‘Saekso 2’.

RS gucrose?l AOE FQIE QO Park S0 43}
T ST A 25 B 7 et T g |

/b Atk HEkginh B AeA] A 25 G
sucrose$r o] fructose, glucose L maltose?] FHHT} =
A debs=t ols 787 o] FYE M4 259 Ax
2 AGHE TR et AE W fEY o] wist
HAE 7hsAel das AAbelH 35 A7) 9 A%
Hg ol WE A 259 {E T Wt #d A
T7F dasiva @

Xt 24

A~ 250 SHFE A A 245 BA3%E A3E Table
5¢} Fig. 13 2t} F8 AW4E2 palmitic acid (C16:0),
oleic acid (C18:1), linoleic acid (C18:2n-6)°|$l o™ 3}
Akt B3t AgAke] HlE-2 16.09 : 83.91F linoleic
acid7b 50.86%= 7Fg =4 YEFSTE Song 5'V9 AT
ANA Ay B SXIFEe] x5} Akt B2sh A
AR H]8-2 oF 18: 820 oleic acid®} linoleic acid $F
o] Z47; 34.64~34.89%, 45.91~46.05%= VEREOH 9
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| 7}-3 R AT Tinolenic acid (C18:3n-3)2] ko] 1.05~
0.16%= A 259 AAF 243 FAKSE A4S B3
o} Lee 599 AAgtolA tiehzat 4] FEA]7|o o
2 X3} Akt st A uake] v]&9] 25: 7500
oleic acid”} 48.58%= 7 =4 YEES ™ linoleic acid
o] gL 1.59~236%= A 2359 linoleic acide] %
Hoe dA38] @2 XA Jellum 5202 S449] 7
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3o AL 2 B ] Aol S fH4 F
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AL, A S =ol7] Y8k citric acidE A E
ATt olgke2] H]g-S Li 5, Rhee’”, Fulekiz} Francis®?,
Lee 579 AFARE Farste] F QHEAoP ] Jhego]
=2 oeke = 77 60~80%00A FE4u) v]8 2
F5 A8Ee Y 5 AAAEE Elste] dEE 60%
2 ZA7AsAt. FEAlobd AAe] 5 A] ZH4R1 HCI
AREE 739, SEEAJoPd Ao} F&o] R = co-pigment
S HAA S AT 227

Lee 579 A2 A 1Fute] QHEA]
obd M FF Al citric acid®] &2 F GEAOMA ¥
& ¥3t 9 Rhee’e] A4S AP 40] QFEAJo}
W A 5 9 BYF9E ZF5Y] citric acidE AH

3l9aL, A= 1% citric acidE X33 60% &S 3=

Table 6. Anthocyanin contents in kernel of ‘Saekso 2’

Anthocyanin contents (mg/100 g)
Total anthocyanin ~ C-3-G Pg-3-G Pn-3-G
242,69 +0.16" 29.96 £0.18 2.35+1.05 0.50 =2.01
YMean + S.D. (n =3).
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Fig. 2. LC/MS/MS chromatogram of anthocyanin contents extracted
from kernel of ‘Saekso 2°.
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232 5 T OEA H AL TS EAS Ade
Table 63 2t & A4 C3-GE ZFEHRE 3t A
ek A 2% daro] F StEAobd ke oF 243 my/
golth MA 28 4 FEFES UAEAJo Ao
A 2 EeEs 3137|918t HPLC-MS/MSE A 5-4
sta ZFEAF vlwst A3, M4 2% Gt SHE F
2 QtEAJobd MA= C-3 G Pg3-G Pn-3-gQl Zog gl
= tHFig. 2). HPLC-MS/MSeIA 31 C-3-G2] molecular
ion m/z 449°1% 3 Pg-3-G ¥ Pn-3-G9] molecular ion
< ZH7F m/z 433, 463°]1Uth 7 A A3t eE 4] MS/MS
spectracl| A 1% fragment ione C-3-G7} m/z 287°]%)
3, Pg-3-G 2 Pn-3-GE m/z 271, 30181 Ao 2 epst},

Li 579 AA&F4e] R dEAjobd FHaFitAof
A3 Ao AL E (husk), £ (cob), 2 (leaf)
NA C3-GE EFT 1059 AEAoPT A7) Q1]
NoH, Yang 527 Aol 2= 9 AIZF, FE80 H
&9 2ol & A EFF FEEAA C3-G Pe-3-G
Pn-3-G7F #8 2 SR FAY. TS AN EFF S
1% citric acidE E3 60% oS FEEA C-3-G,
Pg-3-G, Pn-3-G 5& X33t o7)e] tEAJoPd A A7t &
A=A, F o] Aol mad SFF I 55
Eo] EAOPI M F C-3-G2| dF gl 40%°]
FE AA S, AN EFFERY FE2E Aoe T &
Abs), e 9 odme @48 vepdoha R ETPD.
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EAoF A7t HAHAL Aolet FEuH AR
2 W 154 AELAZY BEIRTL B Aol

B ATe FEATHAA A oAt AL A
s A4, ZY2HE A4l DB (A S
PJ01085003)2] XYoo Z o]FojH o o] ZA=YHUrT},

fructose, glucose, maltose & sucrose’} HEEoH, gtk
2 sucrose (1.00%) > glucose (0.63%) > maltose (0.52%) >
fructose (0.44%) <=olUth. MA 235 o] X|HbAF B
A F 1159 Ate] AEHJow xsh At &
23} Aake] H1E-2 16.09 : 83.912 linoleic acid’F 50.86%
2 7P A Uit A4 2% 4 FEEY F UE
Alobd FHFE 0.24%33, =3 FEES HPLC-MS/MS
2 PN A% Ak 25 B30 I8 FEAO Ak
£ C-3-G, Pg-3-G, Pn-3-G8l Aoz e}

References

1. Yu M. H,, Kim E. O., Choi S. W.: Quantitative change of
hydroxycinnamic acid derivatives and anthocyanin in corn
(Zea may L.) according to cultivars and heat processes. J.
Korean Soc. Food. Sci. Nutr,, 39, 843-852 (2010).

2. LiC. Y.: Antioxidant effect of anthocyanins from purple corn
and its application to food. MS thesis, Kangwon National
University, Korea (2008).

3. LiC.Y,KimH. W, Won S. R., Min H. K, Park K. J., Park J.
Y., Ahn M. S., Rhee H. I.: Corn husk as a potential source of
anthocyanins. J. Agric. Food Chem., 56, 11413-11416 (2008).

4. Kim S.L.,Kim E. H., Son Y. K., Song J. C., Hwang J. J., Hur
H. S.: Identification of anthocyanin pigments in black waxy
corn kernels. Korean J. Breed., 31, 408-415 (1999).

5. Mazza g., Miniati E.: Introduction. in anthocyanin in fruits,
vegetables and grains. Boca Raton, FL: CRC Press (Chapter
1). pp. 1-28 (1993).

6. Coe Jr E. H., Neuffer M. G., Hoisington D. A.: The genetics
of corn. Spague GF and Dudley JW (eds). Corn and corn
improvement (3" ed). pp. 83-258 (1988).

7. Wienand U.: Anthocyanin biosynthesis in maize: a model
system to study gene regulation. Proceedings of the 2"

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Korea-Germany Joint Symposium in Plant Biotechnology.
pp. 57-65 (1994).

. Kim S. L., Hwang J. J., Song J., Song J. C., Jung K. H.:

Extraction, purification and quantification of anthocyanins
in colored rice, black soy bean and black xaxy corn. Korean
J. Breed, 32, 146-152 (2000).

. Kim J. T,, Son Y. B, Lee J. S., Baek S. B., Woo K. S., Jung

G. H., Kim M. J,, Jeong K. H., Kwon. Y. U.: Effects of parti-
cle size on antioxidant activity and cytotoxicity in purple
corn seed powder. Korean J. Crop. Sci., 57,353-358 (2012).
LeeJ.S.,Son B. M., Kim J. T., Ku J. H., Han O. K., Baek S.
B., Moon J. K., Hwang J. J., Kwon Y. U.: Change of total
anthocyanin contents and antioxidant activities of purple
waxy corn inbred lines and hybrids during grain filling.
Korean J. Breed Sci., 44, 290-300 (2012).

Korea Foods Industry Association.: Food Code, Seoul,
Korea, pp. 301-316 (2008).

Korea Foods Industry Association.: Food Code, Seoul,
Korea, pp. 34 (2012).

OhH.J., Jeon S. B., Kang H. Y., Yang Y. J., Kim S. C., Lim
S. B.: Chemical composition and antioxidative activity of
Kiwifruit in different cultivars and maturity. J. Korean Soc.
Food Sci. Nutr., 40, 343-349 (2011).

Korea Foods Industry Association.: Food Code(II), Seoul,
Korea, pp. 40-49 (2012).

Song E. M., Kim H. Y., Lee S. H., Woo S. H., Kim H. S.,
Kyung K. S., Lee J. S., Jeong H. S.: Chemical components
and quality characteristics of waxy corns cultured by con-
ventional and environmentally-friendly methods. J. Korean
Soc. Food Sci. Nutr., 40, 962-968 (2011).

Kim M. J., Park H. J., Kim S. L., Jung G. H., Kim J. T., Shin
S. H., Kwon Y. U., Chung I. M.: Changes in the physico-
chemical characteristics of sweet corn kernels during grain
filling stage with different sowing date. Korean J. Crop Sci.,
59, 445-456 (2014).

Jung T. W., Kim S. L., Moon H. G,, Son B. Y., Kim S. J., Kim
S. K.: Major characteristics related to eating quality in waxy
corn hybrid. Korean J. Crop Sci., 50, 152-160 (2005).

Lee S.H.,Hwang . G, Kim H. Y., Lee H. K., Lee S. H., Woo
S. H., Lee J. S., Jeong H. S.: Physicochemical property and
antioxidant activity of Daehak waxy corns with different har-
vest times. J. Korean Soc. Food Sci. Nutr.,39, 719-724 (2010).
LeeS.S.,Kim T. J., Park J. S.: Sugars, soluble solids and fla-
vor as influenced by maturity of sweet corn. Korean J. Crop
Sci., 32, 86-91 (1987).

Park S. U.,ChaS. W., Son Y. H., Son Y. K.: Change of sugar
content by different storage durations in sweet corn and
super sweet corn. Korean J. Crop Sci., 39, 79-84 (1992).
Jellum M. D., Marion I. J.: Factors affecting oil content and
oil composition of corn grain. Crop Sci., 6, 41-42 (1966).
SeoY.H.,Kim1.J., Yie A. S., Rhee H. 1., Min H. K.: Genetic
analysis of fatty acid composition in waxy corn. Korean J.
Breed, 31, 63-69 (1999).

Son J. Y.: Edible fats and oils. Jinro publeshing Co., Seoul,
Korea, pp. 44 (2011).



24.

25.

26.

27.

28.

Proximate, Free Sugar, Fatty acids Composition and Anthocyanins of Saekso 2 Corn Kernels 341

Syvéoja E. L., Piiroren V., Varo P., Koivistoinen P., Salminen
K.: Tocopherols and tocotrienols in finish foods: oils and
fats. J. Am. Oil Chem. Soc., 63, 328-329 (1986).

Seo Y. H., Kim I. J., Yio A. S., Min H. K.: Electron donating
ability and contents of phenolic compounds, tocopherols and
carotenoids in waxy corn (Zea mays L.). Korean J. Food Sci.
Technol., 31, 581-585 (1999).

KimS.Y.,KoK.O.,Lee Y. S.,Kim H. S., Kim Y. H.: Extrac-
tion efficiency and stabillity of anthocyanin pigment in blac
soybean seed coat. Korean J. Crop Sci., 53, 84-88 (2008).
Choung M. G, Hwang Y. S., Lee H. J., Choi S. S. N., Lim J.
D., Kang S. T., Han W. Y., Baek I. Y., Kim H. K.: Optimal
extraction condition of anthocyanins in soybean (Glycine
max) with black seed coats. Korean J. Crop Sci., 53, 110-117
(2008).

Lee H. J,, Jang J. S., Chio E. Y., Kim Y. H.: Anthocyanin
contents and color stability in black rice according to differ-
ent extract conditions and selected stabilizers. Korean J.

29.

30.

31.

32.

33.

Food & Nurt., 21, 127-134 (2008).

Yang Z., Chen Z., Yuan S., Zhai W., Piao X., Piao X.: Extrac-
tion and identification of anthocyanin from purple corn(Zea
mays L.). International Journal of Food Science and Tech-
nology, 44, 2485-2492 (2009).

Pascual-Teresa S., Santos-Buelga C., Rivas-Gonzalo J. C.:
LC-MS analysis of anthocyanins from purple corn cob. J.
Sci. Food Agric., 82, 1003-1006 (2002).

Rhee H. I.: Development of high anthocyanin corn cultivar.
Rural Development Administraton Report, pp. 20-49 (2008).
Fuleki, T., Francis F. J.: Quantitative methods for anthocya-
nins. 1. Extraction and determination of total anthocyanin in
cranberries. J. Food Sci., 33, 72-77 (1968).

Lee J. W, Lee H. H., Rhim J. W,, Jo J. S.: Determination of
the conditions for anthocyanin extraction from purple-
fleshed sweet potato. J. Korean Soc. Food Sci. Nutr., 29,
790-795 (2000).





