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Abstract In this study, three different hull-less barley varieties were used to prepare steamed cakes, and their
nutritional value, sensory qualities, textural properties, and in vitro starch hydrolysis were evaluated. The results
showed that the contents of total dietary fiber (4.50%-5.12%), B-glucan (2.96%—3.96%), total flavonoids (12.56—
38.73 mg/100 g), and y-aminobutyric acid (5.08—9.53 mg/100 g) in the steamed hull-less barley cakes were
significantly higher than that in the steamed wheat cake, which were 0.65%, 0.23%, 3.93 mg/(100 g), and 2.63
mg/(100 g), respectively. The sensory properties of steamed ordinary hull-less barley and wheat cakes were
not significantly different, but the steamed 08-1127 (waxy hull-less barley) cake was softer and out of shape.
The springiness, resilience, cohesiveness, gumminess, and adhesiveness of steamed ordinary hull-less barley
cakes were similar to those of steamed wheat cake, while those of steamed 08-1127 cakes were significantly
lower than those of steamed ordinary hull-less barley cakes. Steamed hull-less barley cake also showed a
maximum starch hydrolysis rate (38.76%—42.74%) that was lower than that of steamed wheat cake (49.92%),
and the contents of rapidly (11.58%-13.16%) and slowly digested starch (5.34%-7.56%) were lower than that of
steamed wheat cake (17.21% and 15.97%, respectively). In addition, the glycemic (59.37-61.67) and hydrolysis
indexes (35.82—-40.00) were lower than those of steamed wheat cake (76.66 and 67.30, respectively), and the
contents of resistant starch (2.74%-3.55%) were higher than those of wheat steamed cake (1.68%). Therefore,
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the steamed cakes of ordinary hull-less barley had a higher content of nutritional components than the steamed
cake of wheat, and the in vitro starch hydrolysis parameters were better than those of steamed wheat cake.
When it is necessary to consider both nutritional and sensory qualities, ordinary hull-less barley can be selected
as the raw material for steamed cakes, but waxy hull-less barley is not suitable for making steamed cakes.

Keywords hull-less barley; waxy barley; steamed cake; nutritional component; textural property; in vitro starch
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Table 1 The sensory evaluation criteria for steamed hull-less barley cake

TiH Item 5 #x#fE Evaluation criteria /3 {8 Score
iz SIS, TCIMEAITRE, RiJeig— 2
Shape Normal shape; no collapse and cracking; smooth and uniform surface
FATR B P8 S AR L A S, RS, TERE IR 2
Softness The interior is spongy and elastic, the bottom is well-done, and there is no mucous membrane or trapped state.
P2 LB E, T RS, A stk 2
Internal organization The pores are uniform and fine and no large holes, and the interior is elastic
[EERES HhR BRI A RA A, BFEYA 2
Color The appearance is light yellow or milky white, and the color is uniform
(m)5d FIBRAEIE, 4R4K0T H, G, B/, Tomk 2
Taste Pure taste; soft and delicious; moderate sweetness; no sticky to teeth; no peculiar smell
41l Total 10
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Fig. 1 Glucose standard curve for DNS method.
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Table 3 Differences in volume and specific volume of different steamed cakes
1k} #A&#1 Volume LIS % =i J5 LAY
Variety (VImL) Length (//mm) Width (b/mm) Height (h/mm) Mass (m/g) Specific volume (P/mL g”')
OCF 1069.00 £ 2.65¢ 72.27 £ 1.03b 170.83 £ 0.47a 170.47 £ 1.36a 339.6 + 1.53¢c 3.15+0.03b
ZQ2000 1168.67 + 1.53a 76.17 £ 0.91a 170.07 £ 1.00a 171.07 £ 0.64a 376.67 £ 3.21a 3.10 £ 0.02b
KQ9 1141.67 £ 4.16b 77.63 + 1.05a 170.87 £ 0.90a 170.60 + 0.66a 341.67 £ 3.06¢c 3.34 £ 0.08a
08-1127 778.67 £ 3.51d 70.63  1.74b 163.23 + 1.96b 163.3 + 2.00b 352.00 + 4.36b 2.2+0.1c

OCFHy/ ¢ EAERD. [FAFIEE A TRER R E R (P <0.05) .

OCF is wheat cake flour. Different letters in the same column of data indicate significant differences (P < 0.05).

R4 FREEHEREIR-N
Table 4 Sensory evaluation of steamed hull-less barley cakes

1k} Variety

JEFE Sensory evaluation

154 Score

FARR, ALY, &6, DRI, AET, GHEEK

ce Soft, good resilience, golden yellow, good taste, non-sticky, and with egg fragrance LR B
72000 TAMK HHAE, W, DET, A, FREREE, DRI E R 8.80 + 0.26a
Soft, springy, purple-brown, good taste, no sticky teeth, less highland barley aroma, and weak egg aroma T
kQo VAT AR, W, DB, REF, HELE RIS, T EE 0k .
Soft, elastic, purple-brown, good taste, not sticky to the teeth, rich highland barley fragrance, and no egg fragrance e
WMATFRL, WARKIEZE, Pk, B6TF, bk, B0, ARk, JLT &%
08-1127  Collapsed and cracked, poor softness, sticky to the hand, almost inelastic, purple-brown, particles feeling in the 6.50 £ 0.17b
mouth, and almost no fragrance
OCFJy/hz2 S ke hy. R EHE AR F R 2R EE (P<0.05).
OCF is wheat cake flour. Different letters in the same column of data indicate significant differences (P < 0.05).
=5 AEBENRMEFME
Table 5 Texture characteristics of steamed cakes
R bk W BN R B4 5 52 e 1 MEL IS 1
Samples  Springiness Resilience Cohesiveness  Adhesiveness (n/g.mm) Hardness Gumminess Chewiness
OCF 0.98+0.04a 0.23+0.15a 0.73 £ 0.06a —618.00 £ 276.35b 570.67 £ 0.89a 418.50 + 19.16a  409.58 + 28.47a
ZQ2000 0.96 +0.07a -0.10 + 0.00b 0.60 + 0.00b —889.00 + 88.48b 428.33 £26.30b  257.00 £ 15.77c  247.69 + 24.57c
KQ9 0.93 £0.00a -0.07 +£0.06b 0.57 £ 0.06b —1253.33 £ 139.47a 586.33 + 3.48a 351.80 + 2.09b 32717 + 1.94b
08-1127 0.88+0.01b —0.47 £ 0.06¢c 0.40+0.1c -2.33+0.94c 410.33+24.92b 312.93+4.81b  275.36 +4.01bc

OCFA/NZ B REb. RIS hA R TR R R Z 7 8% (P <0.05).

OCF is wheat cake flour. Different letters in the same column of data indicate significant differences (P < 0.05).

=6 FEHIINEMIKAE

Table 6 In vitro starch digestibility of steamed cakes

FE i Sample RDS/% SDS/% RS/% HI Gl C./%
OCF 17.21 £ 0.24a 15.97 £ 0.59a 1.68 + 0.36a 67.30 £ 0.22a 76.66 + 0.12a 49.92 £ 0.34a
ZQ2000 11.58 + 0.71b 5.34 £ 1.00b 3.55+1.42a 35.82 + 0.46b 59.37 + 0.25b 42.74 £ 1.11b
KQ9 12.78 £ 0.62b 7.56 £ 0.83b 2.74 £ 0.48a 40.00 £ 0.19b 61.67 £ 0.10b 38.76 £ 0.37d
08-1127 13.16 £ 0.65b 6.98 + 0.88b 3.13 + 0.52a 37.22+0.71b 60.14 + 0.39b 40.64 + 1.67c

A AR R R ZFEE (P <0.05 . RDS: PRk ; SDS: 1MLk RS: Jutkieh; HI: KFFHREG Gl MFEA 455G MSHR: JE#}

KK

Different letters in the same column of data indicate significant differences (P < 0.05). RDS: Rapid digestion starch; SDS: Slow digestion starch;
RS: Resistant starch; Gl: Glycemic index; HI: Hydrolysis index; C..: The maximum digestion level.
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Fig. 3 In vitro starch hydrolysis curve of steamed cakes.
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