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XINGZHOU TIAN : EFFECTS OF ANTHOCYANIN-RICH PURPLE
CORN (Zea mays L.) STOVER SILAGE ON ANTIOXIDANT ACTIVITIES
IN DAIRY GOATS. THESIS ADVISOR :

ASSOC. PROF. PRAMOTE PAENGKOUM, Ph.D., 159 PP.

PURPLE CORN STOVER SILAGE/ANTIOXIDANT/DAIRY GOATS

This report was divided into 3 experiments.

In experiment 1, the corn stovers were ensiled with two treatments: (1) hybrid
sticky waxy corn stover and (2) hybrid purple waxy corn stover. The results indicated
that anthocyanin-rich purple corn stover silage (PSS) had exhibited higher (P<0.05)
levels of dry matter (DM) and crude protein (CP) relative to the sticky corn stover
silage (SSS). Although PSS displayed a lower (P<0.05) level of pelargonidin-3-
glucoside (P3G), it had higher (P<0.05) levels of peonidin (Peo), malvidin3-O-
glucoside (M3G), cyanidin (Cya), pelargonidin (Pel), and total anthocyanins compared
to the control. Specifically, total anthocyanins in anthocyanin-rich PSS decreased
rapidly (P<0.05) prior to 7 days of ensilage, and then remained at relatively stable
(P>0.05) constants. Compared to the PSS, SSS displayed higher (P<0.05) pH value
and ammonia nitrogen (NHs-N) content. Compared with the SSS extract, PSS extract
showed a higher (P<0.05) level of 2,2-diphenyl-1-picrylhydrazyl (DPPH) scavenging
activity. Moreover, PSS reduced (P<0.05) gas production at 3 h, immediately soluble
fraction, and ratio of acetic acid (AA) to propionic acid (PA) at 12 h.

In experiment 2, eight healthy multiparous Saanen dairy goats were assigned to

a double 4 x 4 Latin square design. There were four treatments: (1) negative control,



fed rice straw (RSNC); (2) positive control 1, fed SSS (SSPC); (3) goats fed PSS
(APSS); and (4) positive control 2, fed SSPC with 1 g/d commercial purple corn
pigment (SSPP). The results showed that goats receiving RSNC had lower (P<0.05)
levels of nutrients apparent digestibility, nitrogen (N) retention, and volatile fatty acid
(VFA) production compared to the other treatments. Dietary supplementation of the
APSS and SSPP showed higher (P<0.05) levels of DPPH scavenging activity and
superoxide dismutase (SOD) in plasma. Goats fed APSS and SSPP displayed higher
(P<0.05) levels of the abundance of nuclear factor, erythroid 2 like 2 (NFE2L2), and
lower (P<0.05) levels of tumor necrosis factor (TNF) in the mammary gland compared
with those fed RSNC. Moreover, goats receiving APSS tended to increase (P<0.05)
the levels of SOD2, GPX1, and GPX2 mRNA expression relative to the RSNC.

In experiment 3, sixteen multiparous lactating Saanen dairy goats were divided
into two treatments in a randomized completed block design: (1) control, fed SSS
(CSSS) and (2) goats fed PSS (TPSS). The results indicated that TPSS had exhibited a
higher (P<0.05) level of SOD in plasma and milk as well as it led to a significant
(P<0.05) elevation in milk lactose composition compared to the control. The TPSS
treatment had no effect (P>0.05) on the milk cyanidin-3-glucoside (C3G), delphinidin
(Del), Cya, Pel, and total anthocyanins. However, the TPSS treatment resulted in

higher (P<0.05) levels of Peo and M3G in milk relative to the control.
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