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High blood pressure (BP) Iis one of the most important risk factors for c. Body and organ weights
numan mortality. The potential antihypertensive effect of foxtail millet protein AV 290 - 3 (b)
nydrolysates was investigated. Foxtail millet was fermented or extruded and ST T Raw samples a-Amylase Srote 280 . I :ggg;gg'ri,
then hydrolyzed to produce protein hydrolysates.  Spontaneously Fermentation Extruded samples —[She—< » drrool eslgtes 270 - s < =RPH
hypertensive rats (SHRs) were administered with different foxtail millet Fermented samples Digestive A CL/ 5268 s 2 = FRPH
protein hydrolysates for 4 weeks. The results showed that BP was lowered protease £ 220 =Control §§1_5
significantly and the raw and extruded samples were more effective than NS | 2 930 ~Captopril ==
the fermented samples. The angiotensin-converting enzyme activity (ACE) R Foxtail millet 2 220 R 5= 1 I
and angiotensin 1l (Ang 1) level in the treatment groups were significantly B m 210 - <FRPH & 05 gttt Ill_l
lowered. Thus, ingestion of foxtail millet protein hydrolysates, particularly . 0 ) , . . ) J.. i
the raw and extruded hydrolysates, may ameliorate hypertension. Foxtall _ Analysis _ Treatment period (weeks) _ Heart Liver Kidney
millet protein could be used as antihypertensive supplements for controlling Systollc_b_lood pressure ‘ Fig.3 Effect of foxtall mlll_et protein hydrolysa_tes_ on body_ and organ welight
BP. ACE activity E L2a Body, percent kidney and liver weight were not significantly different during the
: Angiotensin Il experiment. However, heart weight of the treated SHRs was reduced significantly.
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High BP affects one third of the world population and is the leading risk Lipid profile Table 1. Effect of foxtail millet protein hydrolysates on oxidative stress
element of cardiovascular diseases. ACE inhibitors play an important role in B | marker N serum and liver (MDA, malondialdehvde; SOD, activity of superoxide
regulating BP in human body. In addition, oxidative stress may induce ESUILS dlsmuta
cardiovascular and renal damage with associated increase In BP.| [z Sy/&iieie sllelelel slicisisii]ie - Serum Liver Serum Liver Serum Liver
Furthermore, fermentation and extrusion processes are used as new 200 (nmol/mL) (nmol/mg prot) (U/mL) (U/mg prot) (U/mL)  (U/mg prot)
approaches to enhance the ACE inhibitory peptide production in food. 195 l\({» A}\‘L + Eugfi.g; g.gsﬁg.gg Bzgglé)glfjgzgg* ﬁ?'ﬁﬁfggg j'géfg'gi g.ggfg.gg
Foxtail millet had been coniirmed to have beneicial functions including 190 & : [ 1443+366 1894045 2807315710 113864299 327+070 031005
cholesterol-lowering and hepatic protection properties. Therefore, foxtall e "S- 1416+4.09 1.83+027 254.36+32.34 110.08+19.83 ECEEIEED 0.30+0.11
millet proteins, processed from fermentation and extrusion, may possess 32’180 EEEl T 18.84+4.01 2514054  330.16+69.08 154.06+9.66 3.62+0.70 0.46+0.11
iImproved antihypertensive properties. E o A significant increase in serum T-AOC ability was observed in the group treated

! ! o “=Control with EPH (p < 0.05). In addition, there was no significant difference in the MDA

ObJECtIVGS K igﬁﬁmm 5 levels and SOD activity of different hydrolysates treated groups.

To Investigate the potential antinypertensive effect and possible mechanism 1: +E;EH | | | | ‘

of different protein hydrolysates derived from foxtail millet 0 1 2 3 4 Table 2. Effect of foxtail millet protein hydrolysates on serum lipids (TC, total
Treatment period (weeks : ' : ' ' ' : :

Materials and MethOdS Fig.1l Time course of SBP chapnges( (*an)d **-P<0.05and P <0.01) Zh?éeﬁfggﬂggﬁir:g;fcﬁgilz_cfr:g:’eggéf’ high-density fipoprotein-cholesterol; LDL-

Sample preparation After 4-week-treatment, SBP of all treatment groups significantly decreased (p < |

Foxtail millet (Setaria italica Beauv.) of Dongfangliang variety 0.05). SBP continued to decline in RPH, EPH and captopril groups, except that in TC 1.6%0.17 1.71%0.26 1.68+0.11 1.6240.21 1.480.14

Extrusion: Screw speed - 280 rpm; barrel temperature at the fourth phase | | FRPH group. 8'675(1;8'83 8'231'8'32 8'gjf8'ﬁ 8'231'8'88 8'2(7):'8'(1)?

- 175°C. b. ACE activity and Angiotensin Il level LDL-C 0.32t0.06  0.34:0.08  0.30£0.08  0.31#0.03  0.26%0.05

Fermentation: Rhizopus oryzae, ratio of 0.4%, 30°C for 48 h. 180 4 TG/HDL-C 2.26£0.53 2.25+0.66 2.21+0.16 2.35+0.19 2.37+0.27

Hydrolysis: Freeze-drying and milling =» hydrolyzing by a-Amylase (30 60 | @ mACE ®Angiotensin Il _ There was no significant difference in lipid profiles (p > 0.05)

U/g substrate) at 50°C for 2 h = enzyme inactivation = centrifugation = o | o @ .3

freeze-drying supernatants. The samples were hydrolyzed by digestive gm | ) £ OHICIUSIONS

protease (pepsin and pancreatin) to generate ACE inhibitory peptides. >100 b b b = Administering rats with foxtail millet hydrolysates for 4 weeks significantly

Evaluation of antihypertensive effect 2 g - b 2 decreased SBP, ACE activity and angiotensin Il level in all treatment groups than

After acclimation, 30 eleven-week-old male spontaneously hypertensive g 50 - 2 those in the control. Therefore, consumptions of raw, extruded and fermented

rats (SHRs) were randomly divided into five groups, namely model control < 40 12 foxtail millet protein hydrolysates are recommended for controlling hypertension

group, captopril group (2 mg/kg BW), and three foxtall millet protein 20 - < and cardiovascular diseases without causing body weight or organ weight

hydrolysates groups including raw, extruded and fermented foxtail millet - 0 change.

protein hydrolysates (RPH, EPH and FRPH) (200 mg peptide/kg BW). Control  Captopril ~ RPH EPH FRPH

Systolic BP was measured every week. After 4 weeks, the blood was Fig.2 Effect of foxtail millet protein hydrolysates on serum ACE activity ACkﬂOW|EdgementS

collected and then all animals were sacrificed. The organs were and Ang Il level (p < 0.05) This work was financially supported by the China Agricultural Research System

iImmediately excised, weighed, and then frozen until analysis. The ACE activity and Ang |l level of all treatment groups significantly decreased. (No. CARS-07-12.5).
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