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Abstract

The caking of powder sauce is a common problem during food processing and storage, and leads to critical issues
in products quality. In this study, to address the problem of caking of garlic cream powder sauce, an optimal sauce
mixing ratio was selected, and the quality characteristics was analyzed. Moisture content, hygroscopicity, and caking
degree were the lowest with 2% silicon dioxide and 2% microcrystalline cellulose treatment (S2C2). In addition,
the normalized turbidity and quality characteristics of the garlic cream powder sauce were improved. Anticaking
agents (silicon dioxide and microcrystalline cellulose) did not significantly affect the sensory quality characteristics,
such as viscosity, color value, flavor, and mouth-feel of the garlic cream powder sauce, and neither did they affect
the consumer preference. Thus, it was concluded that S2C2 treated with a combination of silicon dioxide and
microcrystalline cellulose during long-term storage is the most effective in preventing caking and maintaining the
quality characteristics. Upon examination with a usable range of food additives, it was found that it can also be
used as a reference for a particular method for improving the food processing and preservation techniques in the
powder sauce industry.
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Akt 7RgA1E00 s dE £E9] o]l S7HEI
(Kang 5, 2014). "hg 7% 242 Aupso] vl |7} ]
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Folg], 84, A=t 2 #4F Y, Bs F4 A5t 4 {5
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3 AL 25, s, 3E, &9, dRHEE 5ol 3L
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2] &7KShin, 2016) So]
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blend©]| anticaking agents®] Z|tf ARE- 58 2% o|o}=2 Al
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Aol A= 5.00 g& B 7iGeRd 2o r AHE F2
FY&E71(JSRH-150CP, JS Research Inc., Gongju, Korea)ojlA]
AASFAA 2417 A2, 4, 6, 8)°02 EAIE S5, ot
S 408 AN 7 WEER epfolon, 3] w24
At

Hygroscopicity(%) = (wop - ws) / wo x 100

wo: A Al FA(g)
ws: A & AR F(g)

ON+= ¥ g 2A

SISTERT 440) vy T2E VAP Folol B
9F 0.5 g& E/iiF o2 160x7t T8I SEM image:=
FAPAAE 1] 7 (SUS220, Hitachi, Tokyo, Japan)& ©]-8-51]
7Y 5.0 kVollA] 50uf&ollA EASIAT P
glojA 31d YE o83 YA 7] 47| (Mastersizer
3000, Malvern, Kyoto, Japan)E ©|-&5lct &4HJHIL
0.1-3,500 pm= A]ZE ethanolof] EAA|AH Bt YA} F7]
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Table 1. Effect of various anticaking agents on the degree of caking in garlic cream powder sauce

Caking degree (%)>

Treatment"”

1h 2 h 3h
Control” 13.10+1.267™Y 32.67+2.61™ 87.30+0.34"%
Pregelatinized starch 20.67+1.49™ 17.30+1.82"™ 97.83+0.25
Potato starch 14.07£0.61™ 31.27<1.09" 85.30+0.33%
Acetylated distarch phosphate 6.60+£0.16™ 17.17+£0.50™ 93.83+0.82°
Silicon dioxide 17.67+1.41™ 28.53+2.88™ 52.07+1.60°
Microcrystalline cellulose 10.47+1.02"™ 26.47+0.69™ 68.43+1.65"

DGarlic cream powder sauces were treated to various anticaing agent. This treatments include shaking with 2% pregelatinized starch, 2% potato
starch, 2% acetylated distarch phosphate, 2% silicon dioxide and 2% microcrystalline cellulose, respectively for 5 min.

Control was without any treatments

Caking was measured by determining the wight fraction of the particles having the original size in samples using vibrator after samples had been
subjected to accelerated caking condition (27+3C, 70+3% RH for 1-3 h).

4)Values are meantSD (n=5).
mNo significant differentce.

92Means significantly different between samples by Duncan’s multi-range test (p<0.05).
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Fig. 1. Effect of anticaking agents on the moisture contents and hygroscopicity in garic cream powder sauce.

CONT, no treatment; C2, treated with 2% microcrystalline cellulose; C4, treated with 4% microcrystalline cellulose; S2, treated with 2% silicon
dioxide; S2C2, treated with 2% silicon dioxide+2% microcrystalline cellulose.
Values are mean+SD (n=3). ““Means significantly different between samples by Duncan’s multi-range test (p<0.05).
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we SReEe §Ol0R i Uehich S8l CONT
£ At Be AZFolA a2 ol 2.12+0.03-2.15+
003%2 T2 BES BIAL AT AR 710] o A
o]= 2Rolgl 4= gigitt. Barbosa-Canovas 5(2005)0] wh2H
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59 PR £40] S8 TR EE WA Uekt Ao
2 AR tHRoge?t Mathlouthi, 2003).
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St QIX & 2483t A o7 AR EE ESE Chung 5(2005)0]
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M7= L =EY
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9] 3k Afojof] W vhEI PR AA9] HlARE Q]
o 4= UAATHFig. 2). E3] 71FAAY, BAER, =R,
B, A, 4, A7 5o AlRd veadE
I AR AL okt 59| Ete R kEojxl EigolY]
2ol YA mAltR BETF AR gk AL RIS
4= qlom, Alse] A2jE A=o] Festy Aol Rl 4
AUt I BRI A 2] BEO| B APAER
29] gFFo] Z7Hg| et E YAt Wol ExdkeE A
RIS & AU

o|9} T2 Aik:= Yk EAoAE ERIT 4= U=t
(Fig. 2), "Fs3HET AA9] BHFYAT7]= 121-163 um
£ /=0 9lom, E5] C49] B dA 2717} 156 umel
CONTo] BI5] 163 ym=E FA UElTh ol &5 284=
FEA09] J&} 3717} CONTO Hlsf| Ajd o= & 7S 2Rl
o 4= Qlolth ESE S29F S2C29] BHHAAAT|Y A
121-124 pm=2 =0 Q= AL B9 olatst4o] =k
2717F AE e R 22 AoE AlmHrh o= Carpin &

A
=
=

[
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Fig. 2. Effect of anticaking agents on the scanning electron
microscope photographs and particle size in garlic cream powder
sauce.

CONT, no treatment; C2, treated with 2% microcrystalline cellulose;
C4, treated with 4% microcrystalline cellulose; S2, treated with 2%
silicon dioxide; S2C2, treated with 2% silicon dioxide+2% micro-
crystalline cellulose.

MPD, mean particle diameter.
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Fig. 3. Effect of anticaking agents on the caking degree and normalixed turbidity in garlic cream powder sauce.

CONT, no treatment; C2, treated with 2% microcrystalline cellulose; C4, treated with 4% microcrystalline cellulose; S2, treated with 2% silicon
dioxide; S2C2, treated with 2% silicon dioxide+2% microcrystalline cellulose.

Values are meantSD (n=3).
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Table 2. Effect of anticaking agents on the viscosity, total soluble solid, pH and color values (CIE L*a*b*) in garlic cream powder sauce

Color value

Viscosity Total soluble solid
(cP) (°Brix) L* a* b*
CONT" 5.200.6922™ 47.13£0.12" 6.50£0.01 92.90+0.10° -1.87+0.06® 12.38+0.21¢
2 6.40+1.93™ 46.40+£0.00° 6.48+0.03" 93.17+0.03° -1.88+0.03® 12.2140.03°
C4 6.201.25™ 46.27+0.46° 6.47+0.01° 93.2740.10° -1.89+0.02° 12.07+0.07°
S2 5.00+0.35™ 47.50£0.30% 6.5120.02% 93.32+0.08% -1.8240.05™ 11.75+0.14°
S2C2 4.60+0.35™ 47.87+0.31° 6.52+0.04° 93.38+0.05¢ -1.77+0.07° 11.44+0.08"

DCONT, no treatment; C2, treated with 2% microcrystalline cellulose; C4, treated with 4% microcrystalline cellulose; S2, treated with 2% silicon
dioxide; S2C2, treated with 2% silicon dioxide+2% microcrystalline cellulose.

IValues are mean+SD (n=3).
"Means no significantly different.

Y*dMeans significantly different between samples by Duncan’s multi-range test (p<0.05).
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Table 3. Effect of anticaking agents on the sensory evaluation in garlic cream powder sauce

Cream flavor Garlic flavor Oft-odor Mouth-feel Overall acceptability
CONT" 3.92+0.867% 3.15£1.07° 1.230.60™Y 4.38+0.51™ 3.77+0.83"
2 3.69£1.03® 3.69+1.18™ 1.15£0.38™ 4.23+0.73™ 4.08+0.86®
C4 4.38+0.65° 2.85+0.90° 1.23+0.44™ 4.23+0.83™ 4.38+0.77%
S2 3.77+1.01% 3.31£1.03° 1.15£0.38™ 3.92+0.86™ 3.69+0.48"
S2C2 3.54+0.66" 431+0.75° 1.38+0.96™ 3.92+0.64™ 4.43+0.63%

YCONT, no treatment; C2, treated with 2% microcrystalline cellulose; C4, treated with 4% microcrystalline cellulose; S2, treated with 2% silicon
dioxide; S2C2, treated with 2% silicon dioxide+2% microcrystalline cellulose.

IValues are mean£SD (n=13).

*Means significantly different between samples by Duncan’s multi-range test (p<0.05).

“"Means no significantly different.
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