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e AT EHBEESREIHER

Be#E HHFT
CHEEHERRS

AR | RERERE DRSS - 5= (8 A ERITRRERE: » BB KSR EF ) v A
FZBERESWERRET » SRR ZER IS o HEE T2 % E I M5 I > §7
AT K o Al EFHESR o BB =(H A IS B0 AH AT AR B S FERE 4 > Hoh SR -~ #
B e BREEIRISRT TRE » BEKERREAERE > O TRENLRK o f£10°CHBotE
> RENGHEECSE  LESEIEE TREE - #BRERBERKE  BEMEH
KGEZRREY] » IrFofd AR =Mk d2sh BRE LAERS » KF22% HERZ » A
19% Eixd o HMFZ S EMIrFREREVME » 72 10°CHE > HMFERENMEL > Bf
I HMFE R 8% > TR ERE » AR > S8th8s  HEakERE -

HMF S@ AR AR o K52 19% RARIR R B & 62 > BERIR AN 5 %00 - &ok&22% R2s%

NIRBEEHZRE > KDRE - WEBES - REFPI0CE > BB E\ERETRERE
o (EREE TR - ERR TR o

W e rE WE

i

Al

S B A1 B T DU O 835 R Y AR A3 W SR R SR R > R NS T E R i
frfr  EESREANTRERASACERFATEECREMEE  THRANLBETIE - (GRR
1976)

BENSRERSGHEFLNS)  REETWHEEMEESERS - BEFHENEE
BES BRI EHENERE  ASBRLEEERRL » THRIEE TR E BRI o it
BESFEOHE  MAER  BYES  ARBEREEREEEESE  EEEBIFNRFEM.

XEEE-HEE > FEBRERRIFH > L0 TEELERREFEA RETZHE (White
1992) o AIA R FFEEFIGIARE & dnE » BEEARII AT Em AR5 I RIS EE » ATfERika
St R R E SR YIARE o — M S K E:E20% HWEE > SIMEMEE > BEREEFERES
BH o MENFFZ R — RGP T B H AL AL > SMBIER G TR 38 K HJFUH 2 BBk (Sancho et
al. 1992) o —fifeH DAy BE (H K FE FF IR IR B (HMIF) R 41 8 S AT S R O B4 » SRS T » D B
e FE B S A - R 2 B R R R HMF (238 %8 8K (Sancho et al. 1992) o 3 SR T # B
SR EBBREROME ) EERTFEEFEMMTIERE ~ 5/K%F - PHE - REAREME S E % (Ghazail
and Sin 1986) ° White (1992)f8 i A HMF B {5 HIE R » BHHERAEEE LS EHMF ©

REERBR X EREKDIH20% DT ZEEMUFRE » BRFSEEMZIZIRME o BIgMRA
Gb o HEEREG ISR o NIEARABERRN NRARDERINTRE S BEFRPRLAEES » &
s EEE R ARBAFRICERE LSS o



38 REEDMIHNEHET

MR T E

— BERHE:

LEERELERE » EASBRBRMEEHRIIFERE  SEREEERANESRBEZ o (kES/K
B4 E20% LA E (22~23% ) K 20% BAR(17~19% ) Z#l » FERER - S=EH EEHERE
BERESKERENE  WEE  ERECEE -

QHERE4EFTHERERMERERERE » RESKESFK25~26% ~ 22~23% F19~20% =
o ZHHARER FRER AN RERE » MERERES 63°C » 7508 (EEIBBUKB B H#T) o
A B AW B B o MR > sy BILUME LSS » B 100m] » D BIE R IR K 10°CHEIRFE
HIRTF - RES=EARBEEKERENE ~ KEME - HMF ~ BBE - BB ESCEE - R
REZRETFLUGER » FEMT RGHEIZH °

OB
1.58/Kk2s
e 2 T 2 DA (AT 5151 (Abbe’ refractometer) I E T 5 25 B (refractive index) » RITHZE
FRRHEE/KE o NRIERZIBRE20°CLLE@ELLT)E » 2 1 °CHER) T4 2= 0.000
23 BREITHERRKEEKE o

245

TR ZRR 3 A #E7K200ml » F5LL0.25umBR AR » EAI0uZ EREE SREAERE
Hr#&(HPLC-SHIMADZU) ° AR FLTT5 @ Mizk2sSZ thBI B AR ENHE » IRNH2 2 BEE 8 »
HLURMRERSRHIE » RRHEEEN - B0 - 5 EFBSIEENIRRERER 28 o

EENH -

&2 1ml > {E10F5EEMRE(10~1000)% » B —BEIIm A S EHEEERL (NS B
3 40ppm) Z9cmIF B M AL E » B2~ 25CE EBATINE » EESKAEHBENT S EES
HE®CHME  THERBRETHRIEEE -

4. 7K1EME :

RF3~SgRERAERB S » BRAKEEERERN » DUEIE 7241 7Kk % 8 € £ (Navasina
TH2,/RTD-33,/BSK) BIE/KIEM o

5.¥% B LM B% (Hydroxymethylfurfural, HMF) :

5 9% 25 4% L Sg YA S # 7K 100m1 » 562025 1 ms@E YE & % > LU 10ul £ 55 & 7 A HPLC
(SHIMADZU) o DAFEZ20 : #7k80Z LB EE R ENHE » BC- 18 BEE 08 » BLIUVARHIES
(#25=280nm) I E ° F % Ippm Z HMFIE¥E F LB BE HHMF S & o

6.BF :

FETEERE 5.0g » NZKBE/KE 100ml » A REHIERK o FIABEMHERE > LI0INGE(L
SNYS VR E EpHES 31 » FEHHBEER » BIRTHIARKRHHEE o

0.IN X V(ml) X F X 1000

B2 (meqH "/ 1000g) =
W(g)
V:0.1NNaOH 2 HEE
F:0.1 N NaOH 2 Factor
W EkhCER
7K BRE
B VER(20% % 5 10% 1.59M pHS.3 BEERAREWE » 6% 0.5M NaCl i5¥)10m] » 40°C £ 1A
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15537887 » T AR VAR Sml © F#82.0000g:2 AT A MRS » M7k B #/KB3538 » #7KE 100m1{ER
P VETE o FRE54 80 EY Iml » fINE] A 10m] 0.0007N FIBLE & » WINA—EE/KIBETE o LA
Y EEH(SHIMADZU UV-240) 660nm I E » E IR K(EE 0.235 AT » BER T BE R
B o

300

Wk B fE =
R AEE0.235 LA T AT B I BFRE (53 88)

R

REREDRE SRR HHER T BEFENER » ZHREZ KR REER L > TR
EFt o BUBRERERE  SSEABETHERBREL T » BERBRIEKE EFAGE—)

2s
S - X
s -~ —_——
<
24 4
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P-N e =
7?( 23_ ﬁ’//’//
~ = v
¥
~ 21
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o
18 . . . . .
8 3 6 9 1z A

B— - EREZRFEEH A B OER

| BEIRREEFRARRER - S=F EEERER
BRE S KEYRE: O 17~19% A 22~23%

2. BEIRBEEHNIER - S=EARBEEKE  REZRRTLUGE
TEMTXRERZ A o BEE/KEYHGE: D 19% +22% X254

ME—FR » AGHTREGERTEETEVERE > H0F~83F » WERERGER > SR
5 BIEEEE © #19925 ¢ FREEFHIEAGERERLS RERET - 8= A EEHRRER
ERERE  WERSSEZH TR RUEAKEREETRES | HENEAR » K CNSZARITHE >
EBBZ 8% o U M7 /L8 A % B BREY - 7E10°ClTiE - RENAEEZRAEY -
MEBATREESBEBES(RD) °

WRZFT » REEEIE(63°C ~ 7.5min) ZHE > TowEEKESE  BREFESGTIIEE > B2
FHZBEEBE 0 © k53 19% & - TREBERICCHRER > FF/EASMRHRRBREEETRO0 -
THERENTFRERE  kAORE > BEEERS o GKZE25) & > SEFZET 67008 > HT
— RIRANREASE T o M & 7kE 25% THRETEEFE 10°CE » E-XRASRZHEH > 195
BB REHBE TR o



40 BRRERNIHEEET

WMRMATR » ZHAREKEZRIRE » SE=EARNHMFESE » HENANRE R EEEE s
B (HMIFAREHIEBVRRG FRELCKRERE R ZBEHOEH % » &7K2 19% & » HMFHE
0.9 ppm EF+F]5.75 ppm > 22% E%¥ 0.97 ppm EFZE 6.59 ppm » 25% HTE 0.44 ppm EFFE821 ppm ©
ATRNRT R I e B B K A RS 0 HMF EFHEERR o (KIRITFFRIS HMF £ R MEIER » 76 10°CER
i > BEIRERTF ofE A% HMF ZHIE(E » KRMEETE—EH BKE - BETWS » BREILN HME(E
HIHE INFIE 2 57K 3R ~ Br B e R R R A R o

R— ~ AERRET M ES 2R LER

B E BAE RO (b)) WERE (5 ) BWE/EERE R (%) G ) HaeEo )
199 IS 116 38.52+1.26 33.1912.57 1.1720.07 0.29+0.28 1.68+0.45 2.01+1.24
1992 " 132 38.81%1.95 33.02%2.36 1.19£0.08 0.17+0.21 1.66+0.55 1.50+0.92
1993 " 127 38.67%1.57 32.94+1.84 1.18£0.06 0.22+0.45 1.68+0.28 1.76+0.62
1994 " 126 38.20+0.58 32.44+1.57 1.18+0.05 0.44+0.53 1.83%0.40 1.65=+0. 80
1992FEAREE (7K 5320% LAF) *
Frk3 A 8 38.761.06 30.85%2.59 1.26+0.07 0.93%0.42 1.47%0.30 0.72+0. 47
frigie A 8 37.75%1.71 29.23+2.97 1.2940.07 0.10%0.30 1.14%0.75 1.84+1.60
ko @A 8 36.14%1.09 28.01+2.11 1.294+0.09 0.04+0.09 1.27+0.52 2.47+0.73
Brmi2f@ A 8 35.53+1.09 28.06+2.50 1.27+0. 10 0+0  1.02%+0.21 2.4340.74
1992FEAREE (7K 5320% LA k) *
B3 EA 4 37.65%2.75 30.75%2.68 1.23+0.07 1.29%+0.87 1.62+1.10 1.17+0.84
frgie BR 4 32.4414.29 27.61%£2.76 1.18%0. 17 0£0 1.39+1.29 1.91+£2.13
frpko (BRH 4 31.59+3.53 26.66+1.31 1.19+0. 15 0£0 1.42+£0.72 2.48+1.03
Frigi 128 4 31.20%2.74 26.27%1.00 1.19+0. 12 0£0  0.52+0.37 2.97+0.54

*B 1928 EAFRDMER > REREE > 520 H EEFEERE o
KT FRAGGETERIREFBREEEZAE
moOE EAKE(E ) REE ) WEME () M () EEREG) HEMREEG)

10°C
WE 19 38.90£0.69 31.52+0.42 0.40+0.32 2.49+0.13 1.18+0.25
22 38.32+0.12 31.94+0.49 0.25+0.03 1.89+0.40 0.89-+0.36
25 36.55%+0.62 31.15%+0.47 N D+ 0 1.41+0.22 1.23+0.11
TEHE 19 39.74+0.16 33.31+0.54 0.35%+0.18 2.32+0.20 0.62+0.31
22 38.53+0.49 32.87%+0.55 0.38+0.09 2.35+0.46 1.08=+0.45
25 36.81+1.16 32.62+1.58 0.02+0.03 0.95+0.11 1.45+0.24

E=4/ ]
W 19 38.361+0.25 30.03%0.81 N D+ 0 2.7110.40 2.78+0.85
22 37.31£0.29 29.96+0.15 0.06+0.05 2.21+0.46 1.81+1.13
25 35.34+0.10 28.3610.29 N D+0 1.55+0.10 1.83%0.27
R E 19 38.05+0.17 29.20%+0. 17 N D+0 2.35+0.12 2.21+0.09
22 36.39+1.09 30.03+0.48 0.16+0.15 2.58+0.33 1.87+0.24
25 32.8611.56 29.42+0.56 0.76%+0.62 1.65+0.17 1.32+0.73

* WERHE » 63°C 7.5min °
 REITF R E IE R EH Bk o
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R= -~ TRAGH THREEFRPESE S B2 LEY

10 °C = 8

b3 ] ~ B B i3 B r~ B B
g3 ;
S 19 22% 25% 19% 22k  25% 195 22% 25%  19% 22% 25K
IRENERR 0 0 0 0 147 2375 0 0 0 0 217 1617
3{EH 0 0 0 0 0 50 0 0 0 465 6700
6@ A 0 0 0 0 0 0 0 0 0 0 69
9fE A 0 0 0 0 0 0 0 0 0 0 0 47
* BRE B IKEE o
** PR > 63°C 7.5min ©
ok RNEEREZBRE IS BEREE -
£~ FEGH TRIEETHINHMF & 223 (LIER

B ] =+ i ]
a3 .
HAME 19% 22% 25% 19% 22% 25%
10°C
HEAHA 1.02+0.08 0.871+0.02 0.46+0 0.96+0.22 0.70%+0.10 0.62+0.12
3{EH 1.11£0.09 0.94£0.06 0.54+0 1.20+0.08 0.99+0.02 0.56+0.05
6fE A 0.61%+0.07 0.54%+0.05 0.56+0 0.66+0.08 0.45+0 0.58+0
offl A 0.62+0.04 N D 0.56+0.25 0.60+0. 02 ND N D
?:\‘

EHAMW 0.90£0.24 0.97+0.02 0.44+0 1.0810 0.79+0 0.45%0. 01
3{E A 1.60+0.05 1.59%1.00 2.36=+0.04 1.46+0.03 1.12+0.08 1.89+0.07
6fE B 4.78+0.19 5.29+0.21 6.90+0. 14 4.6410.05 4.16%+0.27 4.38%+0.76
ofE B 5.75+0.10 6.59+0.21 8.21%0.25 5.81%+0.17 5.03%0.24 5.66%0. 53
*BREEIKER o

** B R > 63°C 7.5min ©
ik BFF10°CHE > BEEE 1 E %R BTN HMF{E @ppm) ©

MRAFR » RIBEIHMAERE > TREE - THREREZETA - BEMS » REFEY
FE10°CHr 8 » BB R AL » T — B PR AR R LA o B MBS BB » MERME kS %
ZRREY] » BB A% =Mk a2sh EME EFARS - kD22h BRZ » KH19% &b o

BRER BHERERSR(RER) » SHADBRENTIREREMZERA > (SR = BE
B ROBERA SN » BATEE10°C R ES o B R (B 4T B I R T T o



42 B E RN TR & H T

FA -~ RREGHETREEFRAMRERUERY

1 & 2 B H

BTk .
HARE 19% 22% 25% 19% 22% 25%

10°C
YAHA 13.53+0.38 10.51+£0.35 16.01%+0.38 14.77+£0.60 13.80+0.13 18.51+0.71
3fAH  13.48+0.45 11.61%1.17 14.27%£0.43 12.70£0.52 10.47%0.13 14.70%0.28
68  13.51+0.28 11.56%0.73 15.42%0.41 13.73+0.41 11.57+0.34 15.64%0.17
off H  13.02+0.16 12.13%+0.97 15.54%0.50 13.58%0.39 11.56%0.83 16.2910.26
ER
MEHMW 13.17+0.39 11.66+0.52 16.15+0.37 14.14+0.69 13.80=*0.13 17.16+1.31
3EA  14.33+0.81 12.19%0.43 17.88%1.00 14.65+0.63 12.19%+0.15 18.26%0.36
6fH  13.45+0.27 12.26+0.36 17.81+t1.20 13.13%£0.26 12.10%0.81 19.13+0.55
o  14.55+0.94 13.04%0.30 19.51+0.83 14.25+0.39 14.05+1.14 20.55+1.86

* BREEKE
** BRI > 63°C 7.5min °

FA ~ R EMGRA T RERRE T O M o B E L 1B P

1 B A [ s

Fer R .
HA RS 19% 22% 25% 19% 22% 25%

10°C
3(HA  12.34%0.56 10.09%+0.42 16.53%+0.36 13.34£0.54 10.93%+0.36 18.06*2.01
6@H 12.39%x1.71 9.20%0.53 16.26%0.15 12.54+0.45 9.49+0.47 15.95%1.19
ofiH 11.57£0.75 9.48%t1.16 15.45%0.43 11.67£0.51 8.89+1.99 16.2240.33

3B 10.69%0.43 7.64+£0.21 13.00*0.58 10.96+1.47 7.53+0.29 12.43%0.71
6fF 9.19+0.61 7.54F+0.26 11.43%0.63 9.56+0.53 7.08%+0.18 11.10%£0.30
ol 9.64%t1.98 6.73£0.95 11.06%0.69 9.00£0.72 6.74%2.44 10.52%1.14

* HREEIKER o
*k YREERIH > 63°C 7.5min °

EV

BEBKASSREIHEAERE > HEEERRME | WURBERESNERRET » KERIK
ZeR ARG o ARRBRLITE _EF F A BB R SR AR T - A E AR AT RGA 2 5k 1L
BV A B B B /K R BE T B R BOR W L7t o M AME MERARE » SXRBRAI T Bk » RIREZ
BB RBUR R RAIHIGAME © il » B 10°C1eaili % » S/KEFEHMTR - kR s ER
WEESE > IRGBKRETEEMRES R » BRAKREE A rEfEabERE
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White (1992)#5 i » HMF#E S {F RS E R EIFF MBI ER - KEHMFSPEE » HIERFN
MR B EY > REENEEFHKRER S HMF o fifI5om4 MBS 6 5% > 5% HMF{EE
2.7mg Kg - ABRBBETBRERIE » MRBEZRTHE > HMFS RFEFRRIT RN © Sancho et
al. (1992) #£#l » HMF & B SR R W BOE R IERIGR o M ERFR R R MM Z 248 HMF & 8 Lk B
BK o

10°CEG BB RGBT BARE » 1SCLA ERREA BB » T 10°C LT U7 68 B
B o RARBREREL » 10°CER TS HMFRIEI > EETE10°CHFRA HMF {ERIE °
BESKER R - WEEEZ RN ARS » EAFE10°CH# » 20 - WEERARY »
A RI0CCHRFREE T FHEERE

Shakunthala and Chitre (1980)78 : BERIEAESMRET » BT EH4ER » HERERRRT
T BEEESEE > HRESHAREBR _S(RAZE - BFS BT Ee~8)% » KR E—S I
AIREER  ARERSEgHBEEAR  EOBEEETR2BHNERT  BEEX—HEE
AIREEEAA R AR AT M IELERH » ESE— PR c BETREEE » RESKE - BEREHE
BRGNS BEAHEEE

BESRERFRBEERE63C ~157) » FamAEEREKLE) - B5 - BE K HMFER Y B
EFETREEEEREEEZR  TREYTCEREENEERE » TRARRERERS H
H o RAMBAARBREL > REHERENERRE » FamAko19F25% » 9T ERERBERE » Birfe
10 CHEBITERERAR/N) - AFERRNABHER » BELZ2ME - B8 - REUXFE
TRREEH BRrREET o XARRREREPE2EALL » BEERRFEBRE B R REEFN
TRl > A EKEETE20% DAL o INRERHEERE » K&/ BRI FHMER » THEEEAE
BARERRF > UREBEEEZI R MBS

®t > FEGH T REIRET M KEERLEY

iz ~ W OB

BTk .
HARS 19% 22% 25% 19% 22% 25%

10C

61 A 0.609=%0.01 0.662£0 0.694%0 0.607£0 0.657%0 0.694%0

ol A 0.596+0 0.656+0  0.689+0 0.599+0  0.653+0  0.712%0
=H

6{E A 0.625+0 0.668+0  0.702%0 0.6221+0 0.664+0 0.699+0

9ol A 0.605+0 0.660+0  0.697*0 0.614+0  0.662+0  0.717£0

*REE KA o

** YRR > 63°C 7.5min ©
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K\~ TRGHETERETENVERRSERICEE

B E WE isg=a REME BEERE  HINF B B Bk i
akE RHE B (%) HEL({E/ml) (ppm) (meqH+/1000g) FEE{E
19% B 10°C 71. 60 0 0. 62 13.02 11.57 —
i 10°C 73. 67 0 0. 60 13.58 11. 67 +
Es] =R 71.17 0 5.75 14.55 9.64 —
L2 = 69. 46 0 5.81 14. 25 9.00 —
22% Ee] 10°C 71. 15 0 ND 12.13 9.46 —
i 10°C 72.48 147 ND 11.56 8. 89 -
H =R 69. 08 0 6.59 13. 04 6.73 —
= 8 68.29 682 5.03 14.05 6.74 -
25% =] 10°C 68. 93 0 0.56 15.54 15. 45 -
i 10°C 70. 88 2425 ND 16.29 16.22 +
H EE 65.53 0 8.21 19.51 11.06 —
& =8 63. 60 8433 5.66 20.55 10.52 -
* B R » 63°C 7.5min ©
2 ER

LTEGR) © 1985 c BEAEFFEEPEE o PEFESE p19 o

25 REST 0 1982 o B 6 TR BAR TR B EE A E o HEIEEEE p21-23 o

3.BRETH] o 1988 o IANEIGELMEEE TN T o JLEMARAL  p.509-511 ©

4 FER o 1976 ° BHEEH o GEBREEFE UK o

SRR ELT 0 1981 0 BIEZ o EERIEE T HARA © p.276-278 ©

6EARA D & ~ INREFH ~ EKAE 1987 e HHEBHE 7o~ T 7 kbHNF Iy FOHM.
FZEE IW /A F B2 g(1):p.21-23 ©

7.Assil, HI, R. Sterling and P. Sporus. 1991. Crystal control in processed liquid honey. Journal of Food
Science 56(4): 1034-1041.

8.Ghazali, HM. and M K. Sin. 1986. Coconut honey : The effect of storage temperature on some of its
physico - chemical properties. J. of Apic. Res. 25(2): 109-112.

9.Motegi, M., J. Koyano and K. Shimizu. 1987. Determination of 5-hydroxymethylfurtural in honey with
high pressure liquid chromatography. Honeybee Science 8(1): 21-23. (In Japanese)

10.Sancho, M.T.S. Muniategui., J.F. Huidobro and J. Simal. 1992. Aging of honey. J. Agric. Food Chem. 40
(1): 134-138.

11.Shakunthala, K. and R.G. Chitre. 1980. Effect of moisture and temperature on multiplication of honey
fermenting yeasts in Indian Honeys. Indian Bee Journal 42(2): 39-47.

12.White, J.W. 1992. Quality evaluation of honey : Role of HMF and diastase assays. American Bee Journal
132:792-794.

13.White, J.W., M.H. Subers., I. Kushnir. 1963. How processing and storage affect honey quality. Glean.
Bee Cult. 91: 422-425 ©
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Studies on the Processing and Storage Affect Honey Quaity

Keng-Lan Lo Shin-Yuan Su

Taiwan Apicultural and Sericultural Experiment Station

Abstract

Three cans of Longan honey of high (25%),intermediate (22%),and low moisture content (19%) were
selected, and stored at 10°C and room temperature. A small increase of moisture content of honey in the
wine glass bottle was observed when opened them repeatedly, but kept on a same level when stored them
in the well sealed pyrex bottle with polypropylene cap. The content of glucose and frucose was decrease
during the period of storage, and a relative large decrease in the higher moisture content honey. The
decrease of sugar is differences between the cold storage samples and those stored at room temperature.
Honey samples showing high Moisture content might be expected to show a correspondingly high rate of
acid production. The increase of HMF content in honey to the storage is observed, and its accumulation is
somewhat dependent on the moisture content of honey and storage temperature. The result shows that low
moisture content or 7.5 minutes at 63°C is sufficient to inhibit the growing of vegetating yeasts in honey.

The rate of loss of diastase is found to be correlated with storage time and temperature.

Key words . honey, storage, quality
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