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Nutritional Quality and Antihypertensive Effect of Sprouted Highland Barley

DU Yan'*, LIANG Feng'*, LI Tingyu'*, ZHOU Wenju*>*, CHEN Zhengxing""*,
TU Zhaoxin*?, YANG Jing*, FAN Meixiang™*, LI Juan™*
(1. National Engineering Research Center of Cereal Fermentation and Food Biomanufacturing, Jiangnan Univer-
sity, Wuxi 214122, China; 2.Qinghai Tianyoude Technology Investment Management Group Co., Ltd., Xining
810016, China; 3.Qinghai Highland Barley Resources Comprehensive Utilization Engineering Technology
Research Center, Xining 810016, China; 4. Engineering Research Center for Bioactive Products Processing

Technology of Jiangsu Province, Jiangnan University, Wuxi 214122, China)

Abstract: This study investigated the effects of germination on nutritional quality and
antihypertensive effect of highland barley by comparing the mass fraction of [-glucan,
y-aminobutyric acid, free amino acids, total polyphenols and other nutrients before and after the
germination of highland barley, as well as the changes in enzyme activities such as S-glucanase and
protease, and systolic blood pressure and heart rate of hypertensive rats. The results showed that the
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mass fraction of B-glucan, starch and protein decreased with the prolonged germination time, while

the mass fraction of y-aminobutyric acid reached its highest value at germination for 48 h. The mass

fraction of total polyphenols and total flavonoids, as well as the activities of B-glucanase, amylase and

protease increased with the increasing germination time. The total mass fraction of amino acids,

especially the mass fraction of essential amino acids, significantly increased after germination

(P<0.05), indicating that the nutritional value of highland barley could be improved by germination.

In addition, compared with the non-germinated highland barley, the germinated highland barley

showed a better efficacy in reducing the systolic blood pressure, heart rate, angiotensin II and

angiopoietin in hypertensive rats (P<0.05), indicating a better effect on alleviating hypertension.

Keywords: highland barley, germination, nutritional ingredients, antihypertensive effect
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s FE &Pk R B 22 5 . W3R 30 d S5, S Xt
WERZHAH LE , & 28 5 Bt ) i 2 SHR W4 e An &7 5k
JE 5 BRI (P<0.05) , R 0 ik 25 5, 3R W ) o
KEFHRREAREIMEAER , 7R 5 B GABA L&
22 W T B IR 5T 0 O R0, F R S5 GABA
iR E AR, S RRAAMLL, k2 BT
SHR B R B 3

F4 BFHREMEZE KR MERZIG

4 E/mmHg EFok HE/nnan

Xif B2 183.37+47.34° 159.20+47.64°
HERA 191.07+16.38° 159.20+20.20
REHH IR (IK) 177.96+13.75 137.31+23.20*
REFIRA () 177.28+13.25" 122.20+35.13
RAHERAR) 170.91+28.13 131.34+52.35%

T ¢ 6] — S0 B oA m) B 3R OR B B 35 M 25 5+ (P<0.05) .

2.6.3 A ¥ HHRsr SHR fi& + ANGIl #= BK & &
WEH e RS AL, SXT A, K
B w4l R SHR LT ANG T 5 2 B i
FH AR (P<0.05), 53 B F B 19.75% \21.22% ., 5 &
H R ZFFG A SR BK BT R 2
w o (P<0.05), 43502 % 11.48% .8.82% .10.66% .
12.85% , W] fig 55 IfiL A5 55 5K 2R e 400 g 0% M B I G,
ANG UG o2, i 48 55 5K 28 e 4 g 6 BKC 1) 4 fi

VRIS | MU 5K A A T AR RS, W] —&
FR 8 28 7 R BE G ik R B e I AR
%5 B3 SHR Mm%+ ANG I 71 BK 2% B ##1h
Table 5 Effects of highland barley on the mass concen—
tration of ANGII and BK in serum of SHR

215 ANG II J Sk i/ BK i ufe i/
: (ng/L) (ng/L)

X HRZ 397.01+43.47" 70.74+4.71°
HERA 356.42+15.55" 78.86+5.12%
W R HIRAL (%) 334.63+43.32" 76.98+4.25"
R HIRAL () 318.60+40.75" 78.28+4.30"
R BEIRAL(R) 312.78+58.64" 79.83+7.80"

T < 7] — S0 Bl P A ) 7 B 3R AT S 25 1 22 5 (P<0.05)

Table 4 Effects of highland barley on blood pressure of SHR

lliéfrﬁgs/nnan

&5k A /mmHg L/ (YR/min )

196.73+6.20° 162.29+20.86" 308.37+98.87*
182.56+16.26" 154.47£22.61* 386.90+70.68"
176.18+26.94" 146.70+£26.84" 283.71£106.28*

174.25+31.36
139.27+50.53¢

145.81+30.09"
106.62+41.85¢

268.74+81.04*
265.63+140.37*

2.64 £ ¥ HARsr SHR f2i% F Ang2 PGI2 NO #=
EDHF i & &k B e % Ang2 76 RGE HIl T fE il
DA PN B 4 B R, DT 51 K Il A U0 Fiedler 45
A, J5 & v v LR R Ang2 K- THE, Ho(E AT AR
Shy e I R O LA 1 — A TN AR AR, p R
6 FIAN, 50T AL b, & 2 RRAG b L A A
Ang2 7K 5 E FRAR (P<0.05 ), R W & 2F 5 B —
8 T e I B AR Ang2 7K Ok 28 i K B I R

PGI2 J2 i BE v A6 A= D0 s B AC I 0 32 2274
PGI2 19 B 5 Rl 25 5 R il 7 &F 5K I 30 1 i /> B
RAEP 3 6 A, H AU & 25 BAL b R
AR SHR LT 5 PGI2 i i B o 25 7 T 4 IR 4
(P<0.05), FRWIH AR ZFHRIE— & Hl &= T ol
IE BN PGI2 1 3R 3k 11 2 FE R R D38

NO 2 — Pl a5 o U5 1 i &7 5k IR 7, vl
TS EF 5K BFSEARGE , N IR NO Az s/ T R
2 i MR IEAT I R R 2 B, 3% 6 ml g, R
441 SHR IL{E o NO Jit 2 ik 2 5 X BEZH T W) i 22
SR ZFEHEBAC P S A= AL SHR M NO iR
Tk TR IR SRR 2R R — R
AT I NO (2% K T R R R R DAL
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# 6 H#x SHR Mm%+ Ang2 .PGI2.NO #1 EDHF & = iR & § %
Table 6 Effects of highland barley on the mass concentration of Ang2,PGI2,NO and EDHF in serum of SHR

Ang2 JFTHIHRE/(ng/L)

PGI2 Btk &/ (ng/L)

NO JREE/(ng/l.) | EDHF JRE#E/(ng/L.)

X HEH 1 008.68+65.53 178.29+28.61" 40.41+2.77% 92.39+6.10°
FHRRH 953.29+57.86" 210.97+21.18" 43.71£3.26™ 101.23+9.67*
RAETH AL (IK) 913.39+67.00" 223.33+13.16° 44.61+2.46° 103.39+7.40°
REHMA () 914.54+44.26" 216.65+24.96" 43.94+2.59* 102.47+6.47°
RAEHMAL(R) 873.62+74.09" 212.78+22.85" 43 4542 44 100.84+9.35"

T 2 7] — SO oh AR R R R M2 5 (P<0.05),

FERL LG BT, PN B O RE A AT ok o AR R
EDHF [T & ¥ B 1) B AR AH ¢, EDHE (%) 3% 3k 3 20 7]
SEMAE KRR TR, 3k 6 nI A, Kk ZEH R
i B 4H A SHR LY o EDHF i 363k B 3%
fm TXTRRZE (P<0.05), 43 5il# 1 11.91% ,10.91% |
9.15% , 155 &7 5K BE J1 44 5% , A B T 28 /it SHR = Il

| 3 i i I

it F1 GAD 1 J3 09728 4k, , It 2 1l 1% 7 00 T i f 38
TR A SO AT AR W A Al B SR TE A
AR 1100 0T 4 43 BRI, GABA iF B & ik L B %
3 T S B BT A A AR G, U HAE R 3 48 h
If, % B GABA Bt 73 =35 33.18 mg/hg, &
PRIFRHT 3.47 48, B ZF88E TF BRI E TR .
AN, BRI 2F B B — o I R I R ROR
H R ZFF BRI EBORIE TR L H R, P,
R ZEH AL T B ) Re B S RIS S JF R i

T RRAE W A 1 AR TR B TR I A Al L A K TS,

S 3Rk
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