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Effects of harvesting times and cooking methods on anthocyanin
content and antioxidant activity in purple waxy corn hybrids
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Mdueamsznaunanlumdnuazdeinglng sasasun Aa cyanidin-3-(6"-malonylglucoside) WAL cyanidin-3-(3”,6”-
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ANRNATY: FTeIzgnun, n1sila, cyanidin 3-glucoside, qw%rmiﬁm@%@%mz, Zea mays L.

ABSTRACT: There is an increasing interest in purple waxy corn due to its health promoting properties. However,
data on bioactive compounds in literature about this corn are limited. Therefore, this research aimed to study the
effects of harvesting times and cooking methods on anthocyanins and antioxidant activity in purple waxy corn
hybrids. The results showed that the concentration of anthocyanins in purple waxy corncobs was higher than that of
anthocyanins in kernels. Anthocyanin content increased throughout the development of each part of the corn. The
individual anthocyanins were identified and quantified by using HPLC-ESI/MS. Cyanidin-3-glucoside was found to be
the most abundant form of anthocyanin found in corn kernels and cobs, followed by cyanidin-3(6”-malonylglucoside)
and cyanidin-3(3”°,6”’-dimalonylglucoside), respectively. Compared to boiling, steaming retained greater bioactive
compound content and antioxidant activity. Moreover, the steaming of whole ears resulted in the greatest preservation
of anthocyanins and their antioxidant properties. These results would be useful as a source of database for selecting
harvesting times and cooking methods, allowing for better preservation of the nutritional values of purple waxy corn.
Keywords: maturity stage, steaming, cyanidin 3-glucoside, antioxidant capacity, Zea mays L.
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(77.0-1,057.9 lalasniuseniusnuiinutia) (Lee,
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Table 1 Composition of MS peaks obtained from different parts and maturation stages of purple waxy corn

hybrids (microgram per gram of dry weight) °

edible stage maturity stage
m/z (amu)
peaks anthocyanin® parts parts
[M]+  fragmention kernels cob kernels cob
1 Cy-3-Glu 449 287 166.0 £9.4c 4160 +82b 356.5b +206p 1,395.0 £93.1a
2 Pg-3-Glu 433 271 743 +42d 2375 +54b 101.0 +58c 3653 +244a
3  Pn-3-Glu 463 301 427 +25d 2504 +52b 1835 +99c 4865 +324a
4 Cy-MalGlu 535 449,287 1083 +6.1c 3049 +6.7b 1365 +£9.0c 590.7 +39.1a
5  Pn-MalGlu 549 463, 301 372 +2.1c 1707 +3.6b 417 +2.7c 2245 +15.1a
6 Cy-diMalGlu 621 535,449,287 1104 +6.2d 380.8 +8.1b 1941 +11.7c 8695 +57.7a
7 Cy-SucGlu' 549 449,287 236 +13c 700 +14b 198 +2.0c 129.0 +8.6a
8 Pg-SucGlu 518 463,301 453 +26c 1341 +29p 443 +29c 1931 +£12.7a
9  Cy-SucGlu' 549 449,287 292 +16d 1541 +35b 850 +£49c 2914 +19.3a
10 Cy-MalSucGlu 635 549,463,301 93.1 +52c 2618 +49b 677 +59c 3974 +455a
11 Pn-SucGlu 563 463,301 238 +14c 1532 +19p 287 +19c 2181 +14.6a
total anthocyanin content (TAC) 754.0 £62.8c 2,534.1 £35.0b 1,259.2 +76.8c 5,160.4 + 388.2a

®Values are means + SD. ” Cy; cyanidin, Glu; glucoside, Mal; malonyl, Pg; pelargonidin, Pn; peonidin, Suc; succinyl. ' compound

with identical molecular mass within superscript. Means in the same lines with different letters are significant at p <0.05.
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Figure 1 HPLC chromatograms of peaks detected at 520 nm for the various extracts from the different parts

and maturation stages of purple waxy corn hybrids: (A) kernels from edible stage; (B) cob from

edible stage; (C) kernels from mature stage; (D) cob from mature stage. The peak numbers show

the anthocyanins that are identified in Table 1.
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Table 2 Effect of different cooking methods on anthocyanins, antioxidant activity and retention factors of purple

waxy corn hybrids °

whole ear fresh cut
raw
compounds boiling steaming boiling steaming
amount %" amount % amount % amount %
TPC (mg GAE/Q) 6.9 +04 48 +0.2b 69.6 6.2 +0.2a 89.9 36 +0.1c 52.2 50 +0.2b 725
TAC (ug CGE/g) 754.0 +62.8 5147 +6.3c 68.3 7279 +£32.2a 96.6 298.1 +36.0d 39.5 609.5 +11.3b 80.8

FRAP (umol Fe(ll)/g) 102.3 £6.5 722 £1.1b 70.6

TEAC (umol TE(ll)/)g 94.6 + 2.5 67.4 £55b 71.2

81.8 £0.8a 80.0

90.6 +2.5a 95.8

436 £1.9d 426 549 +3.4c 537

456 +3.7c 482 627 +3.8b 66.3

“values are means + SD. TPC; total phenolic content, TAC; total anthocyanin content, FRAP; ferric reducing antioxidant power,

and TEAC; Trolox equivalent antioxidant capacity. Means in the same lines with different letters are significant at p<0.05

® raw = 100
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