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A Study on the Manufacture and Quality Characteristics of
Freeze-dried Honey Powders by Forming Agents

Hae Won Oh and Seung Hwan Lee*
Department of Food Science and Biotechnology, Andong National University, Andong 36729, Republic of Korea

m Honey powder is a substitute for honey, which application in the food industry is limited due to
its high viscosity. Honey powder preparation involves the application of appropriate forming
agents and drying methods. The aim of this study was to obtain a honey powder containing a
higher amount of honey than was reported in the literature before. This study was performed
to investigate the quality characteristics of freeze-dried honey powders by different forming
agents (Gum Arabic (GA), Maltodextrin (MD), B-cyclodextrin (CD)). The influence of mixing ratio
and type of honey/forming agent solutions was examined. The properties of obtained powders
were quantified for drying yield, chemical and physical properties. It was confirmed that the
content and type of forming agents are a major cause of the change in dry yield and moisture
content during the honey powdering process. Honey powders using GA as an forming agents
were light yellow, and honey powders using MD and CD were both white. The particle size
decreased as the amount of forming agents increased. In the moisture absorption index and the
moisture solubility index, honey powder using MD showed excellent results. However, GA was
the most effective agent that could increase the amount of honey among the forming agents
used. Therefore, GA was considered the most suitable forming agent for honey powder from
an industrial perspective. It was confirmed that the honey content in the honey powder can be
increased depending on the type of forming agents.
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Al =2 HEE Qo] Aot ol EREe] JUth(Cui et al.,
2008; Umesh Hebbar er al., 2008). =3+ E-2
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Dextrini+= glucose®t maltose S A I3t H-22] 7F=E23]
BES Doty §540] R, #4Hdo] 45t B
o] A3t HAZ} ¢ITh(Kim and Ku, 1994). Cyclodextrin=
HEof &4 (cyclodextrin glucanotransferase; CGTase) S
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Al ot A oHES Y5 Eﬂ g Zo] 2d EAQS B
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F|otth(Table 1). B % AZFHA A AHESH 7]7]1=

255 AAX7] (FDTA-4504, OPERON, Gimpo, Korea),
22251 (DF8517, llsinbiobase, Korea), 7148 |
4171 (HME-32060S, Hanil electric, Seoul, Korea) Al &<
AT ARERE Rl TE Y AEH DE 14-20
(Daesang, Gunsan, Korea), HIEF-ALO| 22 EH|AE R (Zibo
Qianhui Fine Chemical Co., Ltd, Shandong, China), 2+
H]o}H (Instantgum BA; Nexira, Rouen, France) AES At

gatat.

Table 1. Quality characteristics analysis of the Korean acacia honey
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Category Standard Result
Appearance Acceptable Acceptable
Moisture content (%) Less than 20.0% 17.8
Water insoluble solids (%) Less than 0.5% Acceptable
Acidity (meq/kg) Less than 40.0 meq/kg Acceptable
Invert sugar (%) More than 60.0% 71.1
Sucrose (%) Less than 7.0% 2.6
Sugar ratio (F/G) Fructose/Glucose 1.6
H.M.F. (Hydroxy Methyl Furfural) (mg/kg) Less than 80.0 mg/kg 0
Tar color Non-detection Non-detection

Sodium saccharin
Isomerose

Carbon isotope ratio (%)

Non-detection
Negative
Less than —22.5%: honey —25.7

Non-detection
Negative

More than —22.5%: Sugar-fed honey

Neomycin
Nitrofuran
Streptomycin
Oxytetracycline
Chloramphenicol
Tetracycline
Cymiazole
Bromopropylate

Less than 0.10 ppm
Non-detection

Less than 0.10 ppm
Less than 0.30 ppm
Non-detection

Less than 0.03 ppm
Less than 1.00 ppm
Less than 0.01 ppm

Non-detection
Non-detection
Non-detection
Non-detection
Non-detection
Non-detection
Non-detection
Non-detection

Amitraz Less than 0.20 ppm Non-detection
Coumaphos Less than 0.10 ppm Non-detection
Flumethrin Less than 0.01 ppm Non-detection
Fluvalinate Less than 0.05 ppm Non-detection

Grayanotoxin III

Non-detection

Non-detection
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Table 2. Materials mixing ratio of Korean acacia honey/forming agents solutions for freeze-dried

Type of forming agents Samples Honey solids (%) Forming agents solids (%) Availability
Gum Arabic H60-GA 60 40 (¢}
Gum Arabic H50-GA 50 50 (¢}
Gum Arabic H40-GA 40 60 (¢}
Gum Arabic H30-GA 30 70 (¢}
Maltodextrin H60-MD 60 40 -
Maltodextrin H50-MD 50 50 -
Maltodextrin H40-MD 40 60 (¢}
Maltodextrin H30-MD 30 70 (0]
B-cyclodextrin H60-CD 60 40 -
p-cyclodextrin H50-CD 50 50 -
p-cyclodextrin H40-CD 40 60 (¢}
B-cyclodextrin H30-CD 30 70 o

| Honey | | Forming agents |
| | Gum Arabic (GA)
— Maltodextrin (MD)
Mixing B-cyclodextrin(CD)
|
Homogenization

]

Pre-freezing

}

Vacuum freeze drying

|
Grinding
}

Honey powder

!

Refrigerated storage

Fig. 1. Procedure for the production of Korean acacia honey pow-
der.
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(SpectraMax ABS Plus, Molecular Devices, San Jose, CA,
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=R program% 0]-g-5of one-way analysis of variance
(ANOVA) 4 &, Tukey’s multiple comparison test ©'5
O = AR HAsto] Pvalue 0.05 BT B9 FAA 2
Fol4o] Qleka wekstact.
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T, BGA, BAG9] vl&-S Aot dHAA-E Fol
AAG 3]A vl-go whE Ax @)hFig. )T F@A F7}
Hl-gof| mh2 Ax 2] F(Fig. 3)2 ERI5IATE Fig. 29] (A),
(B), (O)2F o] &3t A= ¥l 1:10 olstoll A AF
FTANZ o QWY kTt FEo] Hol1 AxVtE H
ZS 2lgk &= It} Fig. 39 (B), (C), (D)&F Z°] Gum
Arabic (GA) F34| 40% ©lstollM= Ax F Eo] F-&of

3 4= GISlTt. whebA B HA
T HIEZ 1:100%, B FA] &2 60:4022 A7
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T3t Table 29] & 2% A|x A 9w EF Hl&S K
A £ AYTE 1271924 H60-MD, H50-MD, H60-CD,
H50-CD= Z1Z7} o] Fo]x| 2] ¢ho} 2g2 o &2 879 A
AT (H60-GA, H50-GA, H40-GA, H30-GA , H40-MD, H30-
MD, H40-CD, H30-CD)Z &2 E4-2 A5t} H60
T} H50 2794 A2 Gum ArabicS A& 3¢ A
27} o]F01%] ¥IH Maltodextrin®} B-cyclodextrin 713
7} o] F oy 2| 2] ¢fot 9 BYPA 2 AE-SF gum I} dextrin
7rol Az B4 ol thet 2tol= 7t A7t B asiet.
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Fig. 2. Appearance of Korean acacia honey solutions according to water dilution ratios. (A) Honey : Water=1:1, (B) Honey : Water=1:2,

(C) Honey : Water=1:5, (D) Honey : Water=1: 10.

Fig. 3. Appearance of Korean acacia honey solutions according to honey addition ratios. (A) Honey : GA = 60: 40, (B) Honey : GA =70:30, (C)

Honey : GA=280:20, (D) Honey : GA=90:10.

%
2 Fig. 49} 2t @A 2 Gum Arabic (GA)S AHESH
B 2Ee 4 A L34S 1] g1l Maltodextrin (MD)
7

pB-cyclodextrin (CD)= AH&EH & 2&0] 7% 2% ot
M-S Bt B 2ol Mk o] Wit (Lightness), 24
I (Redness), &M= (Yellownes) S &4 ¢F 2= Table 3
ofl LFEFH 9T}, H60-GA 9] LEE ("8 5)<= 90.88, H50-GA=
91.67, H40-GAE 91.97, H30-GAE 92,642 GA 7}
o] Z71dE FoH o7 FTtol= AdFS H It Heo-
GA9] bt (M E)2 10450111, GA H7tgo] S7tets
5 FoH o2 FrIohs AFE Bt ol 2 Hel
H40-MD, H30-MD, H40-CD, H30-CD2] b%} (A T)2
1.07~1.639] W2 HIA| 2 GAS AHESH o] H]5]
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Table 3. Color value of freeze-dried Korean acacia honey powder
according to different forming agents

Color values

Samples
L* ax b*

H60-GA 90.88+0.19" —0.29+0.06" 10.45+0.04¢
H50-GA 91.67+0.02¢ —047+0.01® 10.53+0.01¢
H40-GA 91.97+0.01° —047+0.01® 1129+001°
H30-GA 92.64+0.01° —0.49+0.01° 11.51+0.1°
H40-MD 94.39+0.03¢ —0.31£0.02% 1.63+0.04°
H30-MD 97.7240.04* -0.2940.01% 1.14£0.03f
H40-CD 96.58£0.13¢ —0.18+0.01° 127+0.02
H30-CD 97.38+0.03° —0.19+0.02° 1.07£0.06

Values are expressed as mean £ SD.
Different letters showed significant different (P <0.05) by Tukey’s multiple
comparison test.

iAo 2 doith o] A & EE o] AL RPA|= A
2-3F Gum Arabic (GA), Maltodextrin (MD), S-cyclodextrin
(CD) A9 Age] G nlAl A0z Ak aret
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GAE 22.26%, H40-MD+ 21.20%, H40-CD= 21.36%=
et ow, B4 H7t &S 70%= S7HAX] H30-
AT 26.41%, H30-MD+ 35.84%, H30-CD<= 25.94%=
ZALE ATt HgA A7 HE 60%7] 7 F3A SFol
O X &2 FAHCRE F94 Aol ot 3]
Aoz = zjo|7F L] okt sHAR BE A A7t vl
0] 70%= F7 ol whet Ax $-go] FohglE ¥ oy
HZA el T2 2po] Eot oottt & 2ol &
2L EE GA, MD, CD oA F@A]| H7tego] sold
e olx o2 ZrAaste AR Ueh gt B A Q]
k2 “*sﬂr U | R e #%J% TR
T8 H<lo] H= e gelstart.

Table 4. Drying yield, moisture content of freeze-dried Korean
acacia honey powder according to different forming agents

Samples Dry yields (%) Moisture content (%)
H60-GA 11.14+1.36° 1633+1.92°
H50-GA 17.76 £0.27¢ 11.13£0.80°
H40-GA 2226+1.34% 10.10+0.25%
H30-GA 26.41+0.75% 8.75+0.15%
H40-MD 2120+0.32% 4.85+0.32¢
H30-MD 35.84+0.32° 4.40%0.29¢
H40-CD 21.36+1.06" 8.00+0.31%
H30-CD 25.94 (.93 6.00+0.25"¢

Values are expressed as mean+ SD.
Different letters showed significant different (P <0.05) by Tukey’s multiple
comparison test.

3}et4 7)54dS S7KR Al B AL Qlek(Seo et al.,
2003). & +E°] 4=} Z7]= Table 59F 2T} H60-GA
o} H50-GA= +'E9] Alo)Z] @4 wiEel 214 1A
AT ZHo] E7FsI Tt H60-GAS H50-GAE Fig. 491
o P 2 ARE HH o 2] Hlﬁﬁ A e
2 30| AAT Ao =2 o] THeet o= wet
WA Z71= H40-GACIA 123.33 pm,
H30-GA°lA] 108.96 um= YeR} F@A| 7ol 57t
45 A2 2717 FotAl= RS FRIsk Malto-
dextrin (MD)Z} B-cyclodextrin (CD)& F-JA| 2 Ag3F &
20| Ao BPA| Hrtgo] S7tESE dA 2]
7} Zholzl e Fdgt AvtE BTt it B-cyclodextrin
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Table 5. Particle size of freeze-dried Korean acacia honey powder according to different forming agents

Particle size (um)

Samples

D[4,3] Dx (10) Dx (50) Dx (90)
H60-GA - - - -
H50-GA - - - -
H40-GA 123.33¢ 28.09+0.40% 95.81+2.36" 260.21+9.51%¢
H30-GA 108.96° 24.54+0.39% 82.66+1.36° 235.13+7.06
H40-MD 140.09¢ 24.67+0.27° 89.41+2.43% 315.84+9.63°
H30-MD 120.93% 21.81+0.51¢ 89.18 +1.12% 243.58 +£9.39%¢
H40-CD 387.97° 21.80+0.58% 98.96+3 46" 849.98 +9.03"
H30-CD 232.30° 18.894£0.23" 97.81+£4.77% 674.96+5.95

Values are expressed as mean £ SD.
Different letters showed significant different (P <0.05) by Tukey’s multiple comparison test.

*d10: minimum 10%, me
*d50: minimum 50%, me
*d90: minimum 90%, me
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Table 6. Water absorption index (WAI), water solubility index
(WSI), and dynamic angle of freeze-dried Korean acacia honey
powder according to different forming agents

Samples WAI WSI (%) Dynamic angle (°)
H60-GA  041%0.11°>  93.59+0.55° 39.51+0.95
H50-GA  043%£009°  96.48+0.69% 28.81+0.91°
H40-GA  0.81%£0.08*  97.74+0.70" 14.09+0.56°
H30-GA  0.85+0.08  98.95+0.76 11.96+0.40°
H40-MD  0.53+007°  8543+0.75° 14.97+0.28¢
H30-MD  0.55+0.11°>  87.83+0.53¢ 12.60+0.53°
H40-CD  0.57+009°  80.54+0.58¢ 18.08 £0.64°
H30-CD  0.59+007°  82.94+0.55 14.82£0.45¢

Values are expressed as mean+ SD.
Different letters showed significant different (P <0.05) by Tukey’s multiple
comparison test.

013)9] £ He] L RPA FF7 12 B HFY
BRAZ BAo|A DE o] HE4F FEEEASTE
ORIk AT At Ak, P WE HrEDL
2GAE AHgto] 540l AT AT BT 5 9)
0B F W] 119H Tgo| /15T AoE 7t

F 2ito] 2R AF2 4 GAOA 90% o149 Ee &
285257t Lrehd A& 2HI5HSITE. Choi ef al. (2006)
O] AollA o] At A7t A24E SE-glAS
7} Z71ettkal B sEAEY] Table 59 2% 92 2715
HH CD>MD>GA 2.2 4zt 27|71 & widof 2
£o12]4~= GA>MD>CD =22 Yelyith 3t MD 3
7t A B1H87.83%)°] CD A7t At B2(82.94%)
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H60-GA 22| FA1ZH2 39.51°, H30-GAE 14.96°
2 BYgA| Arbgo] soldas 229 ol Zto] wolyl
S SRl @A SRl 2 A2 B H40-
GA+ 14.09°, H40-MD+ 14.97°, H40-CD+ 18.08°%
CD>MD>GA <=0 2 QFAZko] & A& & &= Qlr}. ¢h4
ZYo] Zr&4= Bro| o YA m{x]= A& 2Ju| St (Paik
et al., 2012). W2FA Gum Arabic (GA)S AM&5H & B
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ot
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s o] pH= 4.8452 7 Horor, & 2 &4
5.205~6.782 {919 gt Uetio] FA H7gol
G5 pH7F S7FIAAL, TR RA] el mE pHe
CD>MD>GA +2. 2 =3}t
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A BlO] o]l tiet AFo|th (Lee et al., 2016). & &
2 g5fjo o] Eir= H60-GACNA 0.115, H50-GA A
0.138, H40-GAl A 0.406, H30-GA°llA 0.5352 £3
Al A7¥ego] S7Va5s "ghrt S71oke Age Bk
@A TFol O GalH] Hii= H40-GA &l A
0.406, H40-MD 25142 0.046, H40-CD &322 1.904
Z CD>GA>MD «0 & =9ttt & Bt gajoio] gt
5 SAsto] £A] 7t W e 2ol & gelstarat
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Table 7. The pH, brix and turbidity of freeze-dried Korean acacia
honey powder according to different forming agents

Samples pH Brix degree Turbidity

Control 4.845+0.058" 8.87£0.05%  0.141£0.008°
H60-GA 520540074  8.13+0.12¢ 0.115+0.001°
H50-GA  5.264%0.031% 8.67+0.26% 0.138+0.001°
H40-GA  5.38340.021% 9.10+0.08° 0.406+0.004¢
H30-GA  5.465+0.042° 9.17+0.17° 0.535£0.013°
H40-MD  6.257+0.110° 8.37+0.09% 0.046+0.001°
H30-MD  6.761 £0.056" 9.03+0.05° 0.049£0.001°
H40-CD  6.749+0.028" 37340318 1.904+0.067°
H30-CD  6.782+0.033" 4004008 2.254+0.026

Values are expressed as mean+ SD.
Different letters showed significant different (P <0.05) by Tukey’s multiple
comparison test.

n

Fig. 5. Appearance of Korean acacia honey powder solutions according to different forming agents. (A) H60-GA, (B) H50-GA, (C) H40-
GA, (D) H30-GA, (E) H40-MD, (F) H30-MD, (G) H40-CD, (H) H30-CD.
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