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ABSTRACT: Objective To investigate the effects of superheated steam and auto-claving steam on the
physicochemical properties and storage stability of Hordeum vulgare L. flour. Methods Hordeum vulgare L. flour
was stabilized by superheated steam at different temperatures and auto-claving steam. The endogenous enzyme
activity, f-glucan content, in vitro starch digestibility, gelatinization properties and microstructure, as well as storage
stability of Hordeum vulgare L. flour were determined to select the suitable processing method. Results
Superheated steam treatment significantly reduced the moisture content of Hordeum vulgare L. flour, and both
treatments were able to inactivate lipase and peroxidase activities, but the superheated steam treatment was more
effective, with 6.21% and 13.78% residuals of lipase and peroxidase activities. In addition, superheated steam
treatment had less effect on the S-glucan content in barley flour, while auto-claving steam promoted the conversion of
slowly digestible and resistant starch into rapidly digestible starch (58.82%). Furthermore, both treatments altered the
gelatinization properties and microstructure of Hordeum vulgare L. flour, and the superheated steam groups exhibited
higher viscosity, while the auto-claving steam group showed higher setback value (1750.00 mPa-s), gelatinization
temperature (91.63 °C), lower breakdown value (475.00 mPa's), and more severe disruption of starch structure
compared to the control group. Moreover, the acid value of all treatment groups were lower than control group,.and
the increase of acid value in superheated steam treatment group was smaller, while the increase of auto-claving steam
group was higher (67.63%), after 3 months of storage at 37 °C. Conclusion Superheated steam and auto-claving
steam treatment are both effective in deactivating endogenous enzymes and enhancing the storage stability of
Hordeum vulgare L. flour. However, superheated steam treatment demonstrates superior results and is capable of
preserving the quality of Hordeum vulgare L. flour.

KEY WORDS: Hordeum vulgare L. flour; superheated steam; auto-claving steam; lipase activity; fatty acid value
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Table 1 Effects of different treatments on moisture content and
endogenous enzyme activity of Hordeum vulgare L. flour

o KA R i it o 1 AL G
/(mg/g) /[U/(g min)]
X B 2H 10.33+0.01* 17.08+0.26* 51.45+1.48°
HS-121 10.55+0.09* 1.16£0.38° 11.55+1.48°
SS-170 5.79+0.02° 1.43+0.30° 8.66+1.11°
SS-180 5.57+0.08° 1.27+0.18° 8.14+2.60°
SS-190 5.09+0.12° 1.06+0.25° 7.09+0.37°
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Fig.1 Effects of different treatments on the content of f-glucan in
Hordeum vulgare L. flour
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Table2 Effects of different treatments on the in vitro digestion characteristics of starch in Hordeum vulgare L. flour

GRS RTER 5% RDS/% SDS/% RS/%

X HE2H 71.36£3.01° 13.81+0.58° 22.67+£2.72° 63.51+2.14°
HS-121 73.37+3.08" 58.82:+1.40° 8.58+0.66° 32.60+2.06°
S$S-170 71.74+0.33" 41.44+0.98¢ 15.7420.75° 42.82+0.23°
SS-180 74.20+0.11° 48.18+0.22° 17.38+0.44° 34.43+0.65°
S$S-190 72.06£1.31° 52.97+0.27° 17.90+0.15¢ 29.13+0.42¢
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AR T, R A ORI B R, R AE T AR
TR 7S TE(SS-180 Fll SS-190), 1 #FEIRLH h 170 oChb 3
FI LS BRI T o 2l BRI A BRI RE A,
HoyE b BURLE5 P B 58 AR, 65 HiAthZH 4334 m B0 i
/NN S N CTRUTE S LB = ey a1 e & B X N ]
T, AR T E R A XD, A IR
BEONTEE, XN B I A 45 R — B gt
AT DL TE AR R A0 R A B _EAR B Sk, 1B AGKIR
201 RDS i e 7R 41(SS-170) i T 42.01%, #IfLiR
BT A b B (91,63 °C), MILTREF R, Itk
TGV YR ERES M 5238, A AT B I TR A .
2.6 AEIEEFHICERFIEN

JE TR (VT S B2 0 i G A B, S O S 3 B D Al /K
S PR AR S 2 B T R OK AR B0, T L A AN TR R g e
Ll FA RS A | R WS N TR, TR
VHCIRUMS, - DT AR 28 A i it O P R0, IR, PR
Al IR R P B RRAN A AT A AT L BRI o A AR AN
PRI VRAL PR 75 BRA L S 0580 A IR A A5 A1 ol 4n /&1
3PUR. W 90 d i, X RRAFHBRN M 53.63 mg/100 g
Hm#) 72.29 mg/100 g, HEIK 34.79%, i AZEIRAN”
3% 59 ] PR A1 488 O T AR T T BB, 7E 12.64%~16.68% X [,
oo 190 °CALFR MR SR M Fe Ik, T ZEIRAL H Y F
B BEE AT FO s B P R Ak, X EE ST
Y5 1R 10 Tt AR 3 S A T 9 I A K

3 FRLEN SRS LSRN

Table 3 Effects of different treatments on gelatinization properties of Hordeum vulgare L. flour

=3 WEAE %6 % /(mPa-s) AR ZEE /(mPa-s) 1A f#{H/(mPa-s) | 4 {if/(mPa-s) WAL IR /°C
X B H 1923.50+85.56° 1390.00+55.15° 533.50+30.41° 1341.50+20.51° 87.50+0.01°
HS-121 2221.50+27.58° 1746.50+19.90° 475.00+8.49° 1750.00+£16.97° 91.63+0.53"
SS-170 2524.50+160.51° 1969.50+96.87° 605.00£7.07° 1621.50+62.93° 89.63+0.04
SS-180 2535.50+33.23° 1925.50+16.2° 610.00£16.97° 1671.00+123.04° 89.50+0.28"
SS-190 2604.50+154.86" 1993.5086.97° 611.00£67.88* 1624.506.36" 89.60+0.14
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VE: A, XFEEZH; B. HS-121; C. SS-170; D. SS-180; E. SS-190,
B2 N[RIAN RS B SO S5 B (500%)

Fig.2 Microscopic images of Hordeum vulgare L. flour under different treatments (500%)

80

—u— X EH
—e HS-121
70 L 4 $s-170 @/—/'k4
~vS$S-180 //i/”
~# 85190
60 - al T
= = §’ ///g/r *
) — ¢ ——$—% e
E sof ¥ S~
=
&
= A
Am ~
o - .//
el
5
O 1 1 1
0 30 60 90
Aal/d

3 AN Ak S BRI i A o i i L 1)
Fig.3 Effects of different treatments on the change of acid value
during storage of Hordeum vulgare L. flour
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