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Barley is a main food source, along with rice, in our dietary life that is easy to buy and process. It is re-
quired to develop a beverage base and barley syrup for desserts in order to raise utilization of barley beyond
its present use in Sikhye (sweet fermented rice drink) and Jocheong (grain syrup) production. In pursuit of
the goal to increase the usability of barley as an ingredient of processed food, this study examined the optimal
preparation conditions of barley mash for barley syrup. In addition, the study prepared a barley syrup using

saccharified barley liquid, analyzed quality characteristics, and conducted a sensory evaluation.

Saccharified barley liquid(barley mash) was prepared with ratios of adding malt of unhulled barley germi-
nated as 0 g(CON), 10 g(BM10), 20 g(BM20), and 30 g(BM30). The results of measuring pH under the varied
conditions of saccharification temperatures from 50C, 60C, and 70C, as well as time from 1 to 8 hours,
treveal that the optimum condition for malt saccharification is 60C for 5 hours. By adding oligosaccharides
and lemon juice to the saccharified barley liquid at the different ratios of added malt, this study measured
quality characteristics(color value, viscosity, pH, sweetness) of barley syrup warmed up for 1 hour. As the
result of measuring color in the barley syrup prepared by saccharified barley liquid, higher levels of added
malt saw L-value decreased while a-value and b-value both increased. BMs30 showed the highest viscosity
of 1,202.67+3.06. As for pH, BMs30 was the highest at pH 3.57+0.02. The result of the sensory evaluation
of barley syrup showed the superior sensory characteristics of BMs20 in terms of color, flavor, sweetness,

viscosity and overall quality.
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{Table 1> Formula for saccharified barley liquid with malt

Group
Ingredient (g) ; S ”
CON" BM10” BM20” BM30”
Powdered barley malt 0 100 200 300
Water 1,000 900 800 700
Waxy barley gruel 340 340 340 340

Y CON - Saccharified barley liquid added with malt 0%.

? BMI0 - Saccharified barley liquid added with malt 10%.
? BM20 - Saccharified barley liquid added with malt 20%.
¥ BMB30 - Saccharified barley liquid added with malt 30%.

CON BM10

BM20

<Fig. 1> Shape of saccharified barley liquids with different malt levels.
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{Table 2> Formulas for syrup manufactured by saccharified barley liquid with malt

Syrup
Ingredient (mL) 5 > S >
CONs BMs10” BMs20” BMs30
Barley mash 0 200 200 200
‘Water 200 0 0 0
Oligosaccharide 80 80 80 80
Lemon liquid 20 20 20 20

Y CONs : Content of accharified barley solution added with malt 0%.
? BMsl0 : Barley syrup content of saccharified barley liquid added with malt 10%.
* BMs20 : Barley syrup content of saccharified barley liquid added with malt 20%.
¥ BMs30 : Barley syrup content of saccharified barley liquid added with malt 30%.

’ Malt powder(100, 200, 300 g) ‘

e

’ Extraction

|

Saccharified barley liquid ] ——

’ Filtration

|

e

’ Saccharification

|

I e

Barley syrup ’ Cook in a double boiler ‘

! <4— for | hrs

’ Syrup

|

40C of water at varied levels for 1 hrs

for 12 hrs in refrigerator

Barley soup, for 5 hrs at 60T

Oligosaccharide, lemon liquid

at 65T

<Fig. 2> Flow diagram of barley syrup preparation for experiment samples.
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<Fig. 4> pH of saccharified barley liquid having different malt addition for temperature.
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<Fig. 5> Sweetness of saccharified barley liquid by
time period at 60°C.
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{Table 3> Proximate analysis of syrup made with saccharified barley liquid

Proximate composition BMs10” BMs20” BMs30” BM20”
Moisture(g/100g) 4224 39.28 37.84 86.65
Carbohydrate(g/100g) 57.10 59.60 60.88 1241
Crude protein(g/100g) 0.29 0.81 0.90 0.71
Crude fat(g/100g) 0.18 0.19 0.19 0.01
Ash(g/100g) 0.09 0.12 0.18 0.22

" BMs10 : Barley syrup content of saccharified barley liquid added with malt 10%.

 BMs20 : Barley syrup content of saccharified barley liquid added with malt 20%.

? BMs30 : Barley syrup content of saccharified barley liquid added with malt 30%.

¥ BM20 : Saccharified barley liquid added with malt 20%.
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{Table 4> pH, sweetness and viscosity of syrup made with saccharified barley liquid

Syrups pH Sweetness (°Brix) Viscosity(cP)
CON 5.63+0.03 55.03+0.03° 764.67+13.32°
BMs10 3.87+0.02° 58.02:£0.03° 1,068.67+3.06°
BMs20 3.98+0.01° 60.02::0.02° 1,127.3343.06°
BMs30 4.23+0.03" 63.97+0.10° 1,202.67+3.06"
F-value 306.300%%* 6,219.469%** 2,156.786***
1) Mean4S.D.

2) ™ Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s

multiple range test.
3) *** p<0.001.
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{Table 5> Hunter’s color value of syrup made with saccharified barley liquid

Hunter's color value

Syrups
L a b
CON 64.72+0.62" 0.0120.03° 5.38+0.03°
BMs10 41.43+0.20° 2.38+0.03° 20.35+0.15°
BMs20 38.89:£0.09° 4.3040.03° 2125059
BMs30 36.83+0.21° 4.40£0.03" 23.11£0.20°
F-value 4247.736%%* 18,024.671 %+ 1,959.8057%*
1) Mean+S.D.

2) ™ Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s

multiple range test.
3) *** p<0.001.
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{Table 6> Sensory evaluation of barley syrup

Sensory

attribute Color Flavor

Syrups

Sweetness Viscosity Overall acceptance

CON 4.00<1.49 3.20+1.45

BMs10 4.03£1.33 3.37+1.67

BMs20 4.90+1.32 4.30+1.42

BMs30 4.20<1.40 3.60+1.69

3.03+1.61 3.70+1.47 3.60+1.40

2.30+1.37 2.63+1.35 2.43+1.04

4.07£1.62 4.20£1.45 3.87+1.53

3.13+£1.55 3.43+1.85 2.97+1.54

= Control
overall

- flaver
acceptance | >

—BM 510
BMs20

——BMs30

viscosty  sweetness

<Fig. 6> QDA profile of syrup manufactured by
saccharified barley liquid having different malt
addition.
See the recipe in <Table 2>. Sensory evalua-
tion was conducted 30 panelists using a 7-
point scale.
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