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ABSTRACT

To confirm basic nutrient contents of Korean honey as a food material, we assessed New Zealand Manuka honey by
measuring proximate components, vitamin C and minerals of 16 kinds of honey harvested in South Korea. The proximate
composition of each honey sample was as follows: moisture content 18.45~29.84%, crude protein 0.10~0.95% (vs Manuka
honey 0.23%), crude fat 0.02~0.60% (vs Manuka honey 0.34%), crude ash 0.01~1.52% (vs Manuka honey 0.24%) and
carbohydrate 67.90~80.94% (vs Manuka honey 79.39%), respectively. In the case of free sugars analyze by HPLC, fructose
showed a content of 26.12~49.84% which was highest in acacia honey and lowest in sorbus honey. Content of glucose was
19.38~36.12% and lowest in chestnut honey, whereas sucrose, lactose, maltose were absent. Total sugar contents were 64.16%
which was less than Manuka honey (70.23%) and vitamin C was not detected in all samples. Minerals were detected 15~25
kinds, including K, Ca, Mg, Zn, Fe, Cu, Mo and so on. Ca was high in order of linden > canola > codonopsis > hedysarum
honey, and K was higher than in Manuka honey in order of chestnut > hedysarum > codonopsis > jujube honey. Especially,
these results suggest that Korean honey have a better nutrient content profile than Manuka honey.
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Table 1. Harvesting area and production year of 16 Ko-
rean varieties of honey

Production
year

Sample honey Harvesting area

Canola (+31&)" 2011. 08
Snowbell (WZLHE-H)
Chestnut (%)

Cherry (V&)
Acacia (}7H] o)

Hovenia (SI7HU-%)

Jeju-do
Gokseong-gun, Jeollanam-do 2012. 05
Gokseong-gun, Jeollanam-do 2012. 05
Gokseong-gun, Jeollanam-do 2012. 05
Gokseong-gun, Jeollanam-do 2012. 05
Gokseong-gun, Jeollanam-do 2012. 05
Seocheon-gun, Chungcheong-

Hairyvetch (3]]] 2]l %] &) namedo 2012. 06
Acanthopanax (2Z2T]%) Donghae-si, Gangwon-do ~ 2012. 08
Buckwheat (V'€ %) Jeju-do 2012. 10
Sorbus (EBUF-) Mt. Bugaksan, Seoul 2013. 05
Jujube (N2 E;ff_’gfd"'gun’ Gyeongsang 13 6
Mandarin (2742 Jeju-do 2014. 06
Linden (JU5%) Inje-gun, Gangwon-do 2014. 07
Cactus (19173 Jeju-do 2014. 08
Codonopsis (19 %) Danyang-gun, Chungcheong- 2014. 09

buk-do

Hedysarum (37]%) Jeongseon-gun, Gangwon-do 2014. 09

) Korean name.
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Fel2o Rl co) B 2HA-E Table 29 2t} 2%
5% (fructose, glucose, sucrose, lactose, maltose)ol] T3l &2

< S Al ZZuKSt.Lois, MO, USA) A &< AL-&-3le] A
2303, 2t e AP RS ATl 50% AT 30T
7t 289 35 F 3590 x g2 2087 94122 (CR-22N,
Hitachi, Tokyo, Japan) ¥ &< 0.2 um membrane filter
(Minisart RC, Sartorious)@ <]¥}s}3ich. £417]7]+= HPLC
(Nanospace SI-2, Shiseido, Tokyo, Japan)$} =4 E 47|
(RI-201H, Shodex, Tokyo, Japan)& A3ttt 4 42
Imtakt Unison UK-Amino(250 x 3.0 mm, 3 pm)% &213}%
a, AEHLEE 60T, FUHE 10 L, ©]F4 S0 90% ©F
AEUER S 9 04 mLE &8 4023t 343kt HE
9 Cce A& 1 goll 5% mIEFR] XK Metaphosphoric acid, Wako)
20 mLE A|ZE T2 3K Ultra-Turrax T25, IKA Labo, Ger-
many)dto] F%F 50 mL7FA] 3§ ¥, refrigerated centrifuge
(5804R, Eppendorf, Germany) 12,500 x g= 1083t U4+

3k 5 A5 HS F3ke] o3 F HPLC(Nanospace SI-2, Shi-
seido, Tokyo, Japan)Z A3}t EAZ+H-2 Shiseido
Capcellpak MG 120(250 x 4.6 mm, 5 pm)= A&} 11,
5742 0.05 M KHyPO49} acetonitriles 98 : 2°] H| &2, =
A2 254 nmollA, AEFY S S L, ZH-EEE 40T,

F£L 0.5 mL/ming 45139t}

<
=

4. 271 d&
F7142 2538 (Jeong CJ et al 2003)°] whe} H-3l )
o] 100 mLE % &3
Optical Emission Spectrometer(Model Name: Optima 2000DV,
PerkinElmer, USA)Z #2315 2™, 7|7]%4 2712 forward

RF power; 1,300W, pump flow rate; 1.5 mL/min, plasma flow;

1=}
-
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= ICP(Inductively coupled plasma)

15 L/min, auxiliary flow; 0.2 L/min, nebulizer flow; 0.65

L/min°] 1t}

S 16% WEe) AR, R, vER C 2 1A Y 869
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BE S Ho R AHmean+S.D.) 2 YERN S
™, SPSS 21.0(Statistical Package for Social Sciences, SPSS
Inc., Chicago IL, USA) programe ©]-83to] f2]4d-& 53}
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ttestE AAISHA AL, At B TFE AR ¥ ANOVA
A & 1 Aozt fF9 gk 73 p<0.05 oAl Duncan's

multiple range test® AHE-dt] AL & AAISHATH

#a o @

AR #1100 go] YW E B I= Table 37 2ok =
Wik 165 Ad & 5 32 18.45~29.84% M A=,
Bt 23.0442.32% 2 2=l FAWPEAE vEFTHE(19.79%)
Hr} E=ghou), foldk Aole flolth ole FUAt vt
o) FEHE ol wisto] FUlat A EE A& A|EQ] Ao
2 Btk ujE 7ho] Fi TR vlf- folg AfolE B
Aed, T o] 7P B B2 U7H#(25.06%)°1 1 1,
71 AL B ol FFA oHH(18.75%) 2 A1 5] 2 th(p<0.001).
B A3ZA3E= Kim HK 5(2010)0l 9l Hag BluiLs
(18.4%), HE#(20.8%)E Tt & e =Shon, ol7A|
O}E(19.5%)2 & ATellA] & gho g vehgth E3F Kim
JY 5(2014)0] =izt &o] 1 ko] 2kA9 18.12~19.70
%= Hagh ARt i ko] Mt Al vehsta, 7]
&= AHHawer WD et al 1992; Kim ES & Rhee CO 1996)°]]
A Bl 20% WelE HasEe A Bls) & AFEe
Gt Frero] A vERiTh i ke o] FRe wet
712A o2 tav AEAY], FeAge] 72 B &4
FEe] JFor wid gebd ¢ e Aew dHA Ut
(Yanniotis S e al 2006). ¥ Ao 232 = w LAY

Table 2. HPLC operation condition for free sugars and vitamin C

Free sugars

Vitamin C

Instrument Nanospace SI-2, Shiseido, Tokyo, Japan
Detector RID (RI-201H, Shodex, Tokyo, Japan) PDA (Thermo fisher, USA)
Wave length Refrative Index 254 nm

Imtakt Unison Uk-Amino
(3.0 mm x 250 mm, 3 um)

Analytical column

Column oven temperature 60C
Flow rate 0.4 mL/min
Injection volume 10 uL

Mobile phase 90% ACN, 100

Shiseido Capcellpak MG-120
(4.6 mm x 250 mm, 5 um)

40C
0.5 mL/min
5 UL
0.05 M KH,PO, : ACN, 98:2




870 el .

2ol - o2 -

j)_l,

Hes. 294 - AAS HOFAo} R IEE AR

Table 3. Chemical compositions of Korean varieties of honey

Sample honey Moisture Crude ash Crude protein Crude fat Carbohydrate
Korean honey
Acacia (o}7HA]oHE)D 18.74+0.42% 0.06+0.01 0.10+0.03" 0.44+0.01% 80.650.40°
Acanthopanax (223 %) 21.22+0.18" 0.04+0.00" 0.43+0.01¢ 0.36+0.02% 77.95+0.15°
Buckwheat (W2 %) 242140.17° 0.09+0.00% 0.95+0.01° 0.02+0.00" 74.73+0.16°
Cactus (AA7H) 24.54+0.35™ 0.13+0.00° 0.30:£0.00¢ 0.04+0.01" 75.01£0.34°
Canola (f+31%) 22.64+0.08° 0.010.01¢ 0.23+0.00' 0.10+0.01%" 77.01£0.07%
Cherry (RY-7-%) 21.53+0.11" 0.47+0.32°4 0.34+0.00" 0.15+0.08" 77.52+0.29%
Chestnut (%) 29.74+0.14* 1.500.02° 0.61+0.01° 0.19+0.01¢ 67.97+0.10°
Codonopsis (515 &) 22.28+0.88° 0.57+0.03% 0.36+0.01° 0.11+0.01%" 76.69+0.87°
Hairyvetch (31 2] " X] &) 21.37+0.43" 0.260.02%" 0.28+0.00" 0.57+0.04" 77.52+0.10"
Hedysarum (37]%) 22.45+0.14° 0.65+0.04° 0.28+0.00" 0.06+£0.01%" 76.56+0.20°
Hovenia (317HF-%) 22.19+0.15° 0.36+0.23° 0.30:£0.008 0.34+0.13¢ 76.810.21%
Jujube (TH3=%) 23.47+0.19° 0.70+0.17° 0.27+0.01" 0.26+0.00% 75.3040.22°
Linden (3 UY5-%) 22.53+0.35° 0.2440.08% 0.15+0.01' 0.06+0.028" 77.04+0.14%
Mandarin (27-%) 25.06+0.53° 0.07+0.00" 0.12+0.00™ 0.02+0.00" 74.72+0.53°
Snowbell (W] &UH-%) 22.77+0.14° 0.17+0.00° 0.18+0.00 0.45+0.02° 76.43+0.11¢
Sorbus (ZH VM) 23.92+0.43% 0.250.02% 0.54+0.00° 0.29+0.00° 75.0120.02°
MeantS.D 23.044+2.327 0.35+0.38" 0.34+0.21" 0.21£0.18™ 76.06£2.60""
Range (18.45~29.84) (0.01~1.52) (0.10~0.95) (0.02~0.60) (67.90~80.94)
Manuca honey 19.79+0.71 0.24+0.00 0.23+0.00 0.34+0.10 79.39+0.03
Fp) 1.655(NS)” 2.644(NS) 2.009(NS) 1.724(NS) 1.451(NS)

D Korean name.
2 Mean£S.D. (% based on fresh weight) (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

seokok

9 Significant by ANOVA test = p<0.001.
% Significant by #-test of Korean honey and Manuca honey.

 NS: Not significantly different among Korean honey and Manuca honey.
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Table 4. Contents of free sugars of Korean varieties of honey

Free sugar (g/100g)”

Sample honey

Codonopsis (G159 %)
Hairyvetch (3] o1 2] " %] &)
Hedysarum (27]3%)

Hovenia (7| U5-&)

Jujube (NFE)

Linden (IY-5-%)

36.67+1.43%%
35.3145.98%"
33.85+0.91°
38.610.04%
37.48+1.87°%
39.62+0.15%
39.2940.03"

27.27+1.10%

Fructose Glucose Total sugars
Korean honey

Acacia (o}7}A]obE)Y 48.53+1.86" 24.29+0.34° 72.8242.20°
Acanthopanax (23] &) 32.38+1.77° 25.25+1.47% 57.63+3.25
Buckwheat (W2 %) 38.63+0.83% 27.16+0.87% 65.78+0.04>¢
Cactus (AAZE) 31.10+0.03° 35.87+0.35° 66.97+0.33"
Canola (f71%) 44.11+0.48° 22.72+0.08" 66.83+0.57*
Cherry (RU-7-%) 37.05£0.47°% 27.28+0.51% 64.330.04%
Chestnut (%+5) 37.50:£1.58°% 19.66+0.40¢ 57.16+1.19°

63.93+2.53

26.97+0.35% 62.28+6.33°%
27.00+0.15% 60.85+0.76%"
28.76:+0.86° 67.37+0.90"
25.2042.03% 62.69+3.90%
34.07+0.13° 73.68+0.28°
31.67£1.30° 70.96+1.27%

Mandarin (27+%)

Snowbell (W] FUH-%) 40.23+1.26™

25.88+1.11% 66.1142.37>¢

Sorbus (M| UF-H) 26.81£0.97¢ 20.42:+0.46° 472240518
Mean+S.D 37.32+5.15™ 26.84+4.33" 64.16+6.64™"
Range (26.12~49.84) (19.38~36.12) (46.86~74.37)

Manuca honey 39.07+2.40 31.16+0.86 70.23£1.54

Fp)® 0.750(NS) 1.381(NS) 1.650(NS)?

Y Korean name.
? MeantS.D. (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

9 Significant by ANOVA test ™" p<0.001.
% Significant by t-test of Korean honey and Manuca honey.

5 NS: Not significantly different among Korean honey and Manuca honey.

) Sucrose, lactose and maltose were not detected.

o] Fa3 thk Z71A L Ca, Mg, K, Na 5°] #=H]ch
(Table 5). = WAF &9 Z4g T2 HF 0.29+0.16 mg/100g
© 2 0.03~0.68 mg/100ge] HMAA=T, »Fr7H=9] 0.22 mg/
100gHt} 25 Eko, 23t 2ol gl (p>0.05). =
Ak #o] Zg ke Aol wEt wl$- f2)gt 2tolr} gl
A= (p<0.001), IFFE(0.68) > F213(0.59) > E(0.41)
> HYE(0.37), 871E(037) 59 T2 ¥4, ujuE
=, d5E, A9, HuyiiEs 236ty 959 ol nhr

7H2(0.22 mg/100g) 2.t} =4 YEFSATE Chung WC 5(1984)
S T 16.7~224%°] FUAE HEo| A Ca TS 0.87
~12.34 mg/100gC.= H st =t ol & A3 A5 A
Ho] £ o] 18.45~29.84%21 Aol7} 7+ Fr)A el &
ek Gl A& Aew ALRET. =3 Hase S &
(1978)> LEAF WHE gk AolA Caol 0.13~4.28
mg/100g M= A4 Hug vl i, B AF 434E §
slo] F714 Adwe] 237 efo] #o] Fiel uket to| 7t
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Table 5. Comparative analysis of the macrominerals of Korean varieties of honey

Samnle h Macrominerals (mg/100g) NUK

ample honey

Ca Mg Na K
Korean honey

Acacia (°}F7HA] o)) 0.03+0.002" 0.05+0.00% 0.45+0.04% 0.310.02 1.47°
Acanthopanax (223 %) 0.22+0.01°" 0.07+0.00% 0.62+0.03™ 1.4240.08* 0.44°f
Buckwheat (W2 %) 0.17+0.01" 0.06+0.00°" 0.33+0.02° 0.61+£0.01' 0.55%
Cactus (A A74E) 0.22:+0.01°" 0.040.00° 0.28+0.01° 0.060.00™ 4.48°
Canola (F-2%) 0.59+0.01° 0.12+0.00® 0.72:0.00™ 0.14+0.00 497°
Cherry (U573 0.22+0.01°" 0.09+0.01° 0.51+0.03%¢ 0.98+0.07" 0.52%
Chestnut (&) 0.4140.04° 0.13+0.02° 0.79+0.18° 5.32+0.46" 0.158
Codonopsis (G5 &) 0.37+0.01¢ 0.110.00° 0.58+0.00*¢ 2.46+0.07° 0.24%
Hairyvetch (3¢ 2] Hl| %] &) 0.2120.02°% 0.07+0.00% 0.59+0.02° 0.88+0.03¢" 0.67%
Hedysarum (&7]%) 0.37+0.01¢ 0.11+0.00° 0.610.00° 2.93+0.00° 0.21%
Hovenia (BI7HU5-E) 0.20+0.01%" 0.08+0.00% 0.59+0.02° 1.07+0.03'® 0.55%
Jujube (TH3=%) 0.24+0.00° 0.08+0.02% 0.48+0.13% 1.6620.05¢ 0.29"
Linden (F\V5-5) 0.68+0.00° 0.130.00° 0.84+0.01° 1.38+0.02° 0.61%
Mandarin ("2 7H) 0.18+0.01¢" 0.04+0.00¢ 0.23+£0.03" XD -
Snowbell (W] FUF-&) 0.21£0.03°® 0.060.00°" 0.50+0.08" 0.66+0.02" 0.76"
Sorbus (Bul 5% 0.37+0.01¢ 0.09+0.00° 0.79+0.10° 1.1740.03°" 0.67%

Mean+S.D 0.29+0.16"" 0.08+0.03"" 0.56£0.18" 1.3241.33™ 1.11£1.48™
Range (0.03~0.68) (0.04~0.15) (0.21~0.91) (0~5.65) (0.0~5.02)
Manuca 0.22+0.02 0.06+0.00 0.56+0.03 1.19+0.04 0.47+0.01
Fp)® 2.890(NS)® 5.228(0.029) 2.080(NS) 1.691(NS) 1.734(NS)

) Korean name.
9 MeantS.D. (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

9 Significant by ANOVA test ™" p<0.001.
% Significant by t-test of Korean honey and Manuca honey.

5 NS: Not significantly different among Korean honey and Manuca honey.

7 Not detected.

9T Rashed MN & Soltan ME(2004) 2 Jung ME %
(011)e] Az g 4 SISk

vk U4 Eoll A T 0.08+0.03 mg/100g(0.04~
0.15 mg/100g)°]A=Hl, vHF712] 0.06 mg/100gXt} 2]
A=A YeERE T (p<0.05). A 16F 2 2ke] Mg g
2 - Folgt 2ol 7} A EH (p<0.001), §HE0.13) > 1
WHRE(0.13) > +301%(0.12) > E19E(0.11)9] T2 =32
o, W2HE0.37)2 AQE(0.42)0] WA UehgTh W7,
A1, oMok, MEE 452 AlQstae Juiit Fol

v T Mg o] EA] JEhgth & ATe] Suisk
o] Mg &2 Chung WC 5(1984)2] 0.41~17.82 mg/100
g, Hase S 5(1978)2] 0.08~2.70 mg/100g2] H.31of B]&]
< AEE B3

UJEFS H7F 0.56+0.18 mg/100g(*8$] 0.21~0.91 mg/100
@) & nRE7HEe] 0.56 mg/100g3} ¥]S26HA] YElyit), =)
AHE T UER o] 7MY =2 AL JUTER 0.84 my
100ge] AL, wH(0.79) > BuUF%(0.79)2] o)Atk Na
Shao] v H& T7HH0.23) < A91AE0.28) < W
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(0.33) < o}7}oPA1E(0.45) < HIFE(0.48) T 7E°] wFF7tE
By WA vebgtt HEe] YEF $dS Shallenberger RS
5(1975)°] 13FF<] &AM 0.8~58 mg/100ge-2 =7
gk vk gl & dFeAes 2R o B A4
At

HEZo] ZHE-S Hase S 5(1978)°] 1.33~3.85 mg/100g(0.04
~0.15 mg/100g) .= B33k v} I=t), & A= F
1.32+1.33 mg/100g(0~5.65 mg/100g) -2 vF7HE(1.19 mg/
100g)7 frAFSHATE U4t o] TREE ZE TS v
< fol gk 2ol 7t 210](p<0.001), HEE 5.32 mg/100gS &
ftd ZF dEol 7MY B2 Zo® YEda, O vgge
2= g713(2.93) > HYE2.46) > 5L (1.66) > Q240 H
(1.42) > IVT3(1.38)] 02 np7lE R} dHeko] =9t
th YEF gl vlal] Kol A T HES Aol
A o ZE&2Q Na v|E2Hgo2 18} dio] Tgo] 2
Aoz Holth Ty B AfolA olgirlol, #ajEwt
Aol ZHE ol B YEehgon, WitEdA = &
Fol AEHA ek =gk ) AlellA de] FEskE o]
B JE ook WHEET K #iFo] Wk,
°]= Jung ME 5(2011)2] A7+2ztet L3St} Chung
WC 5(1984) 2 Jung ME $(2011)& &9 7|4 A& &
e Aozt AA sk, 53] F71E S Kok Nad| §Hge] 7}
T Ee AR AT Husiged, & A7 A%E ok o
2|3kt

YA 163 BE2 Na/K Hl& 0~5.029 WHY=2 H
L1112 Yehd, vlprbe] 04750 f2o)s4 & A =
2 Zoz yepdtt Iulat dEe] Na/K H)&2 o] o}
2} 2}o] 7} frol 8l £l (p<0.001), Na/K H]&o] 7} vhe =2
2 KgFo] 7 E=3kd W 0.15)°19 1, 1 vgeg &
7130.21) < TIYE(0.24) < t1FE(0.29) < 2247 E(0.44)<]
O 2 uE7HE0.47)0) Bls) @Al Ve Na/K < ol A
O reE & F AATE FAEA.96)T A7 E(4.49)>
NaK H|&°] 163 & 5 7P 37 vtk £ Z3k= Chang
HG 5(1987)°] WH(0.042) B o}7FA]o}H2(0.198)Ert %2
oz, ol A AR EY 5 FH 819 Aol 7]
gk oz AAdEr: HEe] 7r|d A B8 Ytk
ol Ffol ofgh lo] opd FH Welo] ¥= 3o| AR}
= Ee] Aol ofdl] &S weths Bav) 9tk(Rashed
MN & Soltan ME 2004).

7 Alg EelA AEE v 7714 g Z 3= Table
6 ¥ Table 73} #©°] Fe, Zn, Cu, Mn, Se, Mo 5 11577} &
=¥t e H 2540+10.39(7.3~48.2) pg/100g°] A=
dl, »FF712] 16.50 pg/100gel vlal A1 Yels o, fe
& ol gtk A A& ko] A ke wig- ol g

B

ie)

&

oy

A4 - A=

B

HOoPA o} RATHEEGTE

2= .
T

i

Fol7h AR E=H (p<0.001), 23] E(46.05) > v'UE(36.50)
U7H(34.80) > A101E(33.30) > FAUF-E(31.90)9] &
2 =9k, o] 2]nX]E(8.00) 2 HuUH-E(15.85)9] 257
v T B Z10 2 UENGTE Hase S 5(1978)2 &
o] A 3k 80~1,350 pg/100gC- & B3k ul gl 2 A
TAZE o B} G YERdTh Sujak Ao ofd ke
B 66.82+88.27(4.1~385.8) png/100g 2.2 w}F712] 26.65
ug/100gell B13] =A JERATHp>0.05). Stk A& 7] o}
A FFE w5 fFol g 2ol 7t A= (p<0.001), 7HE =&
2 ol elw X E(317.80)= WEFREIL, ST (149.85)
> o}7}Alo}4(148.20) > WHEH(140.55) > th5E(133.25)9] &
© & =9It} Hase S 5(1978)¢] H.i1gk 2] o}dAdteko] 20
~660 pg/100gdel vlal i Ay e 43S Bk <
AW Aol Fet ol &S v TEle i 8.25+7.32(0~
21.9) pg/100g= YERY, vRF7HE9] 3.45 pg/100gkE T f-2] 5t
A=A GEFATHp<0.05). UlAF & 2he] el fo
gk 2o 7k AR = (p<0.001), A Q1HE(20.95)°] 7 =%
om, "WE(19.60) > FAE(18.35) > o] 2] Wl x| E(15.65)
o £o 2 Uehdy, suTE, dEs Xt 5T
TEF AEHA eskon, et HEE B BT upbEdt
HHU} o] Edkt) B A= Hase S 5(1978)°] 43¢
0~100 pg/100g FETH & e 1

ke U AE Foll A it 6.15+6.30(0~32.6) pg/100g ©]
], phr7hRoll M = HEe] =R skt Ak B3t
T frofdt zol7k A= (p<0.01), 7P =39
2 WHE(23.75)°10 a1, M E(10.85) > F-211%(8.90) >B 7t
(8.85) 9 wolen, tFE, HuRE, o4nE, s
UE-Zo e AEEA] 2t dege it Zodes o
T 9.11£12.72(0~29.1) pg/100g2-=Z, PFF71H2] 29.0 pg/100g
B} folatA @A UERETHp<0.05). AHE o] o
Ve @ 7ZH9]E(29.00) > thEEE(28.70) > HUE-E(28.65), &l
NHFE(28.65)9] o= VEton, duid T 8FlA
B HEEA Zoit dgEe B4 A 3 5= gle, o
&k ol 2 AFg zka glo] & AT ICP W ollA A%
7He  de Algkde] lom, AYEe 53] Ef wet
ghako] zfol7F 2 Fr1E R HuE 3l lth(Korean Nutrition
Society KNS 2010). E2] B g Juj4k Zol|A] i 4.28+2.32
(0~6.3) pg/100go =, nFF7He] 1.70 pg/100gkth f-ejst
A=A Ve THp<0.05). S8BTl o] 71} =2 B2
glof 2wl x| E(6.20)01 A, A, WAk, AQIgEA
= HAEHA ¥

U4 Fo] AF(Cr) T2 H 7.51£12.19(0~27.4) pg/
100g2- & mE7HE2] 27.30 pg/100gell Hlal felatA BEA
ERATHp<0.01). &8 o439 E, HUFE, NUFE,

o Vv

A

oa
o L r
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Table 6. Comparative analysis of the microminerals of Korean varieties of honey
Trace minerals (pg/100g)
Sample honey
Fe Zn Cu Mn Se Mo
Korean honey
Acacia (o}7}HA] o} 22.5540.50%" 148.20£19.66°  11.85%1.77 1.10£0.14% 1.7042.40°  5.55+0.35°
Acanthopanax (9 2-9]%) 46.50+2.40° 23.90+4.67° 8.35+0.78° R 29.00£0.14"  1.55+0.07°
Buckwheat (W) 36.50:0.99% 8.55+0.21° £ 10.85+0.07° -~ 5.50+0.14°
Cactus (A 9178#) 33.30+1.13%¢ 4.15£0.07° 20.95+1.34* 8.80£0.00° - B
Canola (f713%) 16.80+8.63%F 12.10:£0.00° 18.35+0.07° 8.90:£0.00° < ¢
Cherry (HU-7%) 15.85+0.21° 15.15+1.06° 6.35+0.78°" - 28.65£0.21°  5.60+0.28"
Chestnut (&) 23.95+10.39%%"  140.55+16.19° 7.3040.14  23.75+12.52°  14.30420.22°  5.55+0.35°
Codonopsis (G181 %) 24.70+2.12%% 9.85+0.64° £ 5.80+0.14™ < 5.50:£0.00°
Hairyvetch (311 2] | X| &) 8.000.99" 317.80496.17*  15.65+3.32° 4.60£0.14° 8504071  6.20+0.14*
Hedysarum (37]%) 21.80+0.00%%" 8.65+1.20° e 5.90£0.00™ B 5.45+0.07"
Hovenia (BI7HU5-) 21.9547.71%%f 29.10+0.42° 6.50£0.14° - 28.65+0.21*  5.50+0.00°
Jujube (H3=%) 19.5042.12°%f 133.25+4.45 5.90:£0.00" - 28.70£0.00°  5.50+0.14°
Linden (3 Y5-%) 31.90:£9.48%0cd 21.05+0.07° - 5.50:£0.00" - 5.50:£0.00°
Mandarin ("2 7H) 34.80+1.27% 26.90+32.10°  19.60£0.00°  8.85+0.07° e
Snowbell (W] &%) 22.50419.45%%0  149.85+17.04°  11.25+0.64¢ 6.70£0.42>  620+1.27*  5.55+0.07°
Sorbus (B8 25.80:£1.84%% 20.10+£7.92° R 7.60+0.14> £ 5.50+£0.00°
Mean=S.D. 25.40+10.39™ 66.82+88.27"" 825732 6156307  9.11+12.72"™"  4.28+2.32™
Range (7.3~48.2) (4.1~385.8) 00~219)  (0.0~32.6)  (0.0~29.1)  (0.0~6.3)
Manuca 16.50+1.98 26.65+3.61 3.45+0.07 0.00£0.00  29.00+0.00 1.70+0.14
F(p) 2.85(NS) 3.090(NS) 4.452(0.043)  1.407(NS)  6.603(0.015)  4.532(0.041)

D Korean name.
? Mean=S.D. (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

sk

9 Significant by ANOVA test = p<0.01, ™ p<0.001.
% Significant by r-test of Korean honey and Manuca honey.

5 NS: Not significantly different among Korean honey and Manuca honey.

) Not detected.

3, UE F 5T AEEHJTE ZLECo)= Ht
11.82+13.03(0~27.3) pg/100gC-2 vF7HE2] 26.85 pg/100g

ug/100g 22 wHF7HE(175.35 pg/100g) Bt folatAl =4
HEFTH(p<0.01).

off Bl FefshAl RA Wbt (p<0.001). Cox SUHUHF-& 282 A BA= TEo] g 7)o JerS 2 Fi
(27.25), BF-E(27.00)914 =4 FH=] A3, JUHF (Si) T Tt 71Ere] F7] RS HEEUATH Table

T 8T HEHA FUrh AN FUit Eo
ME Hit 2.50+2.89(0~6.2) pg/100ge 2 e, vhyst
oAM= AEHA &AdTh vhE (V)2 SUlAF EollA Fe
4.68+5.53(0~13.6) pg/100g2-= vF71E2] 2.35 ng/100gk.
o WA Vel B4(B)E 1 120.18490.75(32.4~390.2)

8). &F1IHE(Al), H4x(As), HHE(Ba), WIE E(Be), 7F=#(Cd),
2l 5 (Li), H(Pb), LFE]EL(Sb), TF4x(Si), ZEEH(Sr), ElE
() 5 IFFRE 24390k B}Tﬂgoﬂ H]3]| Ba, Be, Li,
Pb, Sr 5 55& ¥ IS By 2 ZIAREL n}

7Rl vl&l] =A JERsE), Ba(p<0.05), Be(p<0.001), Cd
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Table 7. Comparative analysis of the microminerals of Korean varieties of honey

B
)

45 Aa7 - 7%

HOoPA o} RATHEEGTE

Trace minerals (ug/100g)

Sample honey

Cr Co Ni \Y% B
Korean honey

Acacia (°}7}A] o} =D 24.95+0.07° 5.70+0.00° - 131.85+52.11%%

Acanthopanax (223 &) 26.60+ 0.00° 26.70+0.00™ - 2.35+0.07% 346.05+62.44°
Buckwheat (W) - - - 13.40+0.28" 111.75+ 7.00%%*
Cactus (AAE) - - - - 71.35+10.54%%
Canola (f+31%) - - - - 59.55+ 3.04%
Cherry (RW-7-%) 26.60+ 0.00° 27.00£0.14* 5.600.00° 2.75+0.21° 103.05+13.93¢
Chestnut (%) 13.70£19.37° 26.05+1.63° 5.70:£0.00° 1.50+2.12¢ 211.50+155.85"

Codonopsis (G5 &) - - = 11.80+0.00° 3570+ 4.67°
Hairyvetch (Zl]o]2]# =] &) - 5.15+0.07" 6.10+0.14° - 180.25+13.79™

Hedysarum (Z7]%) < . - 12.35£0.07% 34.15+ 0.21°
Hovenia (317§UF%) 26.60+ 0.00° 27.25+0.07 5.60:£0.00° 2.85+£0.07° 176.45+25.95%¢

Jujube (N3=%) 26.60+ 0.00° 26.85+0.07% 5.55+0.07¢ 2.5540.07°¢ 5120+ 6.36°

Linden (IY5&) - - - 12.75+0.07% 51.40+ 4.81°

Mandarin (2 7+%) - - - 37.95+ 2.47°
Snowbell (W] FUH5-2) e 25.1540.21° 5.80:£0.00° B 181.00-+88.39
Sorbus (BHUF-E) - - - 12.60+0.00% 139.60:£12.30%%
Mean+S.D. 7.51£12.19™ 11.82+13.03™ 2.50£2.89™ 4.68+5.53"™" 120.18+90.75™

Range (0~27.4) (0~27.3) (0~6.2) (0~13.6) (32.4~390.2)

Manuca 27.30+ 0.14 26.85+ 0.07 - 2.3540.07 175.35+15.77

F(p) 7.800(0.009) 67.698(0.000) 106.824(0.000) 8.525(0.006) 1.890(NS)

D Korean name.
? Mean=S.D. (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

sk

9 Significant by ANOVA test *~ p<0.001.
% Significant by t-test of Korean honey and Manuca honey.

9 NS: Not significantly different among Korean honey and Manuca honey.

) Not detected.

(p<0.05) Li(p<0.001)), Sb(p<0.05)& =4t #¥} whr7s
7ke] zpol 7} frefatqith. 53] Ao ] AEeA S
F9] AxE FFE P(WHO 71 318-3]: 10 ppm =, 1,000
ug/100g ©13}), As(WHO 7| 31-8-2]: 1 ppm =, 100 pg/100
g ©]3h, CdWHO 7] &]-834]: 0.3 ppm =, 30 pug/100g ©]3h
S5 7% 9 =0), Rashed MN & Soltan ME(2004)2] AT+
NA= HE Fol| Fieke vFo|a, o ne} Wol7t
7] ol FH e ofnrt 22| e Ao R Hystil
Atk 2y B AFARE B ou, vl 294E
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Table 8. Comparative analysis of the trace elements of Korean varieties of honey
Other minerals (ug/100g)
Sample honey
Al As Ba Be Cd Li Pb Sb Si Sr Ti
Korean honey
Acacia (°}7HAo}E) 1540 D 3.85%  11.75*  5.80° 990° 2495  10.70° 342.00° 1.85° 19.45%
Acanthopanax (£29%) 19407  9.15°  1.65% £ 4.10° 155 030 2120° 420.60° 255 15.90%
Buckwheat (M]'2E) 11.45¢ > 055" 010"  1.70¢ 0.80% E L.60* 005 060" 19.70™
Cactus (A19174E) 19.25% > 6.10° £ 0.06° 1.15% E - 31.50°  0.50°  20.10°™
Canola (-F-311%) 14.55% > 4,50 £ - 0.90% e S 404.85™ 320" 17.30%
Cherry (V&) 2250 015> 330°  11.65*  3.95° 9.80°  120° 2090° 562.75®  2.05% 2245
Chestnut () 18.807"  .° 455 11704 485 995 040" 615 54275 295 2265
Codonopsis (T1E %) 13.00¢" > S £ 170" 0.70° A 130 308.90°  2.00% 1885
Hairyvetch (o121 ¥lXE) 3340°  0.05°  330° 11.90° 580" 1125 - 7505 36515  2.50° 21.65%
Hedysarum (371%) 15.20% > A £ 1.70° 0.70° - 1.65% 324.60% 225¢ 15.70°
Hovenia (SI71W73) 25.05° > 1950 11.65°  4.00° 9.80° 050 2075 612.05°  1.85° 20.60™
Jujube (THFZ) 16.00% . 190  11.60°  4.00° 970  1.80° 21.15° 472.95™ 1.90* 22.70°
Linden (¥Y5E) 7.65' > ) 010" 1.70° 0.90% B 2100 433.05% 385" 17.00°®
Mandarin (27+%) 15.75%% 010" 430" £ 0.05° 1.65° E - 2750 065 2245
Snowbell (W=U72) 16.40%% 470°  11.80° 585  10.05° E 11.05° 35750  1.85° 22.10°
Sorbus (ZHIUFH) 16.00%% . A 0100 1.70° 1.45% E 2.10° 44065 1.75° 18.05™*
MearsS.D 1749+ 059+ 254+ 515+ 294+ 502+ 1.8+ 250+ 35293+ 202+ 19.79+
- 593" 2257 204™ 589 2087 4557 60977 289 196897 0917 2.69"
Range (75~ (0~ 0~ 0~ 0~ (06~ (0~ 0~ o0~ (05~ (157~
g 34.5) 9.3) 6.2) 11.9) 59) 11.7)  25.0) 62)  7189) 39)  250)
Manuca 2195+ 635+  1.00+ 400+ 050+ 2170 44870+ 130+  23.55+
2.76 064  028° 0.00 0.00 000 042 0.14 3.18
) 0665 0193 5465 117307 9.029 65297 0573 6821 2875 178  0.025
(NS)  (NS)  (0.026) (0.000) (0.005) (0.000) (NS) (014 (NS) (NS) (NS)

D Korean name.
9 MeantS.D. (n=4).

3 Means with different letters in the same column were significantly different at p<0.05 within Korean honey by Duncan’s multiple range test.

9 Significant by ANOVA test =~ p<0.01,

EE

p<0.001.

% Significant by r-test of Korean honey and Manuca honey.
9 NS: Not significantly different among Korean honey and Manuca honey.

7 Not detected.
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0.60% H9I= L7, WdE, XAAH, F7|H, fyFe
S 10Z0] ulF7HE(0.34%) ok Bre kol Qr). BrElE
£ 67.90~80.94% W2 W 1A% Wiy S
H(79.39%)H ) w2 ghego| Tt
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