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Abstract

Physico-chemical properties including the composition of organic acids and fatty acids in
native bee-honey and foreign bee-honey harvested in Kangwon area were studied with the
emphasis on the honey which was collected from wild flowers and mixed flowers sources
for honey nectars. The major organic acids were considered as acetic acid, formic acid and
valeric acid in volatite acids, and gluconic acid, maleic acid, malic acid, quinic acid and citric
acid in non-volatile fraction in both of native bee-honey and foreign bee-honey. Some naturaily
occuring fatty acids(Cy4-Cao) were observed with the principal fatty acids of myristic acid,
iinolenic acid and paimitic acid in the various honey. The characteristics of moisture content,
pH, viscosity, free acidity, lactone and total acidity were also analyzed and discussed.
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Table 1. G. C. operational conditions for the determination of volatile acids, non-volatile acids and fatty

acids in the honey samples

Volatile acids

Non-volatile acids Fatty acids

Column 200X 1/4" glass.

20% DC-550 on

Chromosorb W(80/100}

Injector/column temp. 220 /60~ 220°C
at 6C/min.

Detector temp. 220C

Carrier gas{mé/min) Nz at 350

H; & Air(mf/min) 30 & 350

Chart speed(in/hr) 20

Detector FID

6'X1/4" glass.
30% SE-30 on

6'X1/4" glass.
1% EGSS-X on

chromosorb

Chremosorb(60/80) W. A-W(80/1007
2407 /70~ 240T 240C/170T

at 6C/min.
240C 230C
Nz at 30 Nz at 40
30 & 350 20 & 350
20 20
FID FID
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Table 2. Moisture content, viscosity and pH of various honey harvested in Kangwon area™

Area Moisture content{ %) Viscosity(cps) pH
Chunsung 19.2 188 4.40
Wonsung 196 490 4.52
Native bee- Jungsun 207 216 3.60
heney Inje Z1.6 504 3.90
Range 19.2~21.6 188504 3.60~—4.52
Mean+ 51D 203+ 1.1 350+ 149 415+ 0,32
Chunsung 214 236 3.50
Waonsung 19.9 210 3.71
Foreign Jungsun 21.3 224 3.95
hee-honey inje 203 162 470
Range 1992214 162~236 3.50~4.70
Mean:i 510 2074 0.7 208+ 27 3.96+ .63

*Collected from the sources of wild flowers and mixed flowers lor honey nectars
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Table 3. Composition of volatile organic acids of various honey harvested in Kangwon area™

Formic acid Acetic acid Butyric acid Valeric acid Total
Area

R o* e % %™ Y% % ng % %* gy

Chunsung 0.08 383 1.00 47.8 0.24 115 0.05 24 2.09

Wonsung 0.01 113 0,95 211 0.33 7.3 (.04 0.9 4.50

Native Jungsun 0.39 25.0 0.51 519 0.32 205 0.04 26 1.58

hee- Inje 047 10.4 120 26.4 0.31 6.8 0.02 0.4 4.54
honey  Range 0.08~047104~3830.81~1.2021.1—-51.90.24~0.33 68~ 205 0.02~0.05 04~2.6 156454
Meant S.D. 024+ 022213+ 132099+ 0.2836.8+ 152030+ 004115+ 630.04+001 16+ 1.1 217+ 157

Chunsung 1.00 375 0.53 19.8 0.93 34.8 0.21 7.9 267

Wonsung 0.10 6.8 1.10 74.3 0.24 162 0.04 2.7 1.48

Foreign Jungsun .63 24.8 031 12.2 145 571 0.15 59 2.54

hee- Inje 042 165 1.50 58.8 {1L.58 22.7 0.05 2.0 2.55
honey  Range 0.10~1.00 6.8—375031~150122~7430.24~1451682~57.10.04~0.21 2.0~79 148~267

Mean+ S.D. 054+ 0.37 21.4+ 13.00.86+ (.54 41.3% 30.0 .80+ 0.5232.7+ 18.00.11+ 0.08463 L 264231x 0.56

*1) See footnote in Table 2.
2) Percentage in total volatile organic acids
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Table 4. Composition of non-volatile organic acids in various honey harvested in Kangwon area®

{xluconic Citrie Malic Suceinie Lawtic= Glveolic Fumaric Quinic Maleic
Areus Total
GG e gt s st mg g i< % om o omg o 9F oms 9T
Natve  Chunsung w426 /L0 A2 3R 9% I8 220 59 2 07 B0 66 BRD W4 3T
hee- Wonsung 5 414 13 04 60 18R 18D 44 1.0 2807 02 D 66 %0 54 382
heney Jungsun 1o AL 08 03 hd 220 19 03 140 FF0s {02 Wb BT M0 40 M40
Inje e 3] 20 T2 80 7 20 dh 110 130405 2 0 87 &b 180 AR
Ramge 10~ 331~ 08~ 13~ 54~ 22~ 19~ 08~ 104~ 2R~ (7~ 02~ 0~ 57~ Bi0~ 164 240~
BLL BLO 162 B0 247 220 64 U2 B8 25 0 0F b 8T e 284 3%
Mean M2a M6 218 B0 484 MO 125 38 143 44 1003 X 6% 85 2 3T
=80 FA S TTD 206 1D 280 +99 18K - 25 H6.2 L6 ELO 025 80 #13 A i52 147
Farelgn Chunsung 10 52 130 660 33 12 s a2 400 mH 08 33 230 86 D 127 267
bee- Wonsung I S A 1 1 T A LV T A B0 118 0F 02 450 153 00 68 25
heney - Jungsun S U SR R (W 1.4 N0 . N 04 i% 24 w170 87 460 183 2
Inje 130 332 280 1 810 2320 M0 81 120 il 06 02 480 11T 600 153 392
Range B0~ W2~ 18~ Oa~ 20~ 7~ 03~ 2~ H6~ L1~ e~ 02~ 170 87~ 20~ B8~ 252~
M0 644 280 71 Bl 232 HD O A 40 I3F 21 r o 460 153 ~bl R3O 392
Mean | INTCTR R RS SO - B h 3.1 83 242 2] 12 04 328 W06 40 133 35
+5.h. <132 + 140 #3538 Rox207 08 208 +IR 157 £38 =350 +49
*1) See footnote 1n Table 2
2} Percemage in total non-volatile organic acids
Table 5. Composition of fatty acids in various honey harvested in Kangwon area™
Fatty acids, Mm%
Areas _
Cia Cis Cis Cis ! Ciy ? G ? Cap
Native bee-honey  Chungsung 1.96 220 031 0.56 0.55 2.15 0.33
Foreign bee-honey  Chungsung 1.60 .38 0.15 e84 - 1.76 0.32
Foreign hee-honev  Jungsun 1.60 (.29 - 0.33 - -

*See footnote in Table 2.
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Ak o] el v 35, 5~572meq/kyg, W 4.
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Table 6. Free acidity, lactone and total acididty of various honey harvested in Kangwon area™

Acidity (meq/kg)

Areas
Free Lactone Total
Chunsung 35.5 7.7 432
Wonsung 43.5 6.5 503
Native bee- Jurngsun 57.2 27.1 84.3
honey Inje 423 4.0 483
Range 355~57.2 4.0~-27.3 343
Meanz S.D. 447+ 119 11.3+ 88 96.04 14.7
Chunsung 256 9.6 35.2
Wonsung 325 13.3 458
Foreign Jungsun 40.7 180 58.7
hee-honey Inje 313 14 327
Range 25.6~40.7 1.4~ 18.0 32,7587
Mean+ S.0. 376162 106+ 7.1 420+ 11.0
*See footnote in Table 2.
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