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Bioactivities of Honeys from Bees Fed on Different Plants
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(College of Animal Science, Zhejiang University, Hangzhou, Zhejiang 310058, China)
Abstract: [ Objective] Specialized honeys exhibit strong antioxidant capabilities, antibacterial activities, and medicinal
properties derived from plants, presenting significant potential and value for development and utilization. This study aims to
conduct a comparative analysis of various specialized honeys within China, with the goal of identifying samples with
outstanding biological activities. Ultimately, the research endeavors to provide a scientific basis for the medical and healthcare
applications of honey. [ Method] Thirty-three honey samples from different regions in China were collected for
physicochemical and biological activity analyses. Antioxidant activity was evaluated using the free radical scavenging and total
antioxidant capacity tests, and antibacterial capacity assessed by means of agar diffusion and microdilution in broth. [Result]
All tested honeys met the national standards on physicochemical properties. Of the 33 specimens, the leucosceptrum honey
exhibited the strongest antioxidative activity, the chestnut and agastache honeys performed well, while the fennel honey
showed the highest antibacterial effect on Staphylococcus aureus and the Goji honey on Escherichia coli. The antioxidative,
but not the antibacterial, capacity of the honeys significantly correlated with the total phenolic content in it. [ Conclusion]
Not all sweet-tasting honeys are created equal. The nutritional, antioxidant, and antibacterial functions of some samples tested
in this study stood out with special marketing and product development potentials. The evaluation protocol presented in this
article might be useful in further investigations that might lead to extended utilization of the common food ingredient.
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YERIAL, — 2850 i A SO o3 1Y FE ) A6 2 TR 1Y
W, fETE B SRR 25 (Y. E 5 R e
( Manuka honey ) J& tH 5415 il P 5 e 2 B 5 1) e 0
I, KEFHI =S WA (Myrtaceae Juss. ) 19
FEEARWM, EEARARE G Y R L T8
( Methylglyoxal, MGO) ", Jf3& 8 T 38 K i it
WML LRE ST, EIER TR TIE BRI . fE ik
QA B B e s PR, R 0 T Ok
HT R RAAG MY, BAREME. 7RAL.
mn BT . AR R A, XN TR L R AR A L
W5 2 IH P TR, DL, XTRRFP B A
ETEH AT B B L. [AT ADFoR i Y 4
Tl s B A= s M e B R 2 2 BT ok,
LT THFSE . Wang %5 BF 50 22 ] BLR; 75 b o
( Prunella honey ) 7£ 2 M 45 17 28 K BB AL v 1) 1 45
WA, A8 miERPESE;, agE
( Safflower honey ) & HU ¥ #% 4z 16 AT 38 52 94 15 NF-
KB 1551 % S B ST 3mSR R A
LLAE S AR B 240 4K 6 B s A sk it
Ah, P AL FBTE TE R BB ST R RO . AR T A
A, AALN S SRR MAS G, FE5IFE
PO 0 kAR ARG, WHERE . O LA B . PR
AT A P R B R
[P RURT AN R i PSP N T AP
TR 5 3 B e 2 T LAY Bk 11 ot 5 O el 0 4 Ak i i,
AEFFHLAARRE , L R E A T LIRS R X
AN 25— R s . B, FEZ % ( Buckwheat
honey ) X} 4 &% {0, % 4 BR B ( Staphylococcus aureus )
0 AR B M ( Pseudomonas aeruginosa ) Ji& P H
5 A REEM YIRS, HEA TS
HURALRE ™Y I R B0 TE 1] T A T LA R B 24
Bk, O Bl B bk 3 T A 4 T e 0 Y e
AT LA S PR R IR, R EAE, IR G
AR R EURER . TR R A Y hE
FEIEY RS o PEait, B IR Y FhAE A

0312 hm®, A5 5 Fh BRI 3 2 0 e 2 19
Dineii e MR iGE, CAHMENZRE TR I
W UIRENG R, B A DR AT ZRE X AT
L0 e A S S ) A ] AR S8 B 7ok A 12 A
A4 RS TR ) oK U ) o e 2 e 33, X R AK
fe bR BT A AL . BURE AT R A3 AT, DL R )
BRSNS ER R i, s
IR A S5 14 1o FH AR AR 22 A 3

1 #HHE57*

1.1 IR

1.1.1 #&%5KA

33 Fofr S [ AR 40 ok 50 e 2 A ot BB 1 e D 12 A
Wi AR, ZEH0AS Hi e A A B A6 1T i v ) By B adE
TTUCRE, MR B — A, MRS T B =
JETE-20 °C VKA NBECIRAE, TRILFE 1.

FEG] . WAKE I A SR AE LR
AR 1L1-ZRFE- 295 5 (1,1-diphenyl-2-picryl-
hydrazyl radical, DPPH ), 7K ¥ ¥4t £ & E ( Trolox )
W B R A B ARG IRA A BT RE K
WA & (FRAP %) 9 3 B3 2 RAEYHEARA R
Nl WETR. MR S EE R A LT
LT AR e A7 BRA B 5 B8R LR K S R v 8
IR BRE AR G B R 7R 3 A b R E R
HARAT]; S OHAERE (S aureus ATCC29213) |
KIGFFEE ( Escherichia coli ATCC 25922) Wy H itk
WAMEHECABRA T IR . TR OB, KA
oAl A2 W ) 2454 A b2l A IR R
1.12 NB 54

Synergy HTX ZYIHEREPR L, FEEMAB A R
v Hl s SW-CJ-1FD RIS A B ik TAE R G,
R S A IR A R HEIRG A, iR
R A BRA R UV-2550 B 4068, HA
Sy A BRA A
1.2 R HE
1.2.1 B AR

K SN/T 0852-2012 #i 2 1) J7 ¥4 Xof 4 6 oK 43 .
o B AE . VE B B E AT I E 5 R A GB 5009.8—
2016 FLAE 1Y J7 ¥ 0 b v RE L AR Y S AT
MiE, IEARA L ; R GB/T 18932.18—2003 #iL
FE ) 7 ) 06 v S5 HJRBR S (5-Hydroxymethyl-
furfural, HMF ) W& S e . R GB/T 18932.15—
2003 FLE (1 77 7 % 06 2 F S 2R E A T 2 o
122 E@a=

K H A8 M (Folin-Ciocalteu ) 125 X 1 % A i &2
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Table | Information on honey samples

FE AR L= B S b FE R SRAER[A]
Sample name Plant origin Geographical origin Sampling time
R WL Castanea mollissima Blume WivL 20224F
R BEM Tamarix chinensis Lour . i 20204F
ity 2 e o R % L% Schefflera octophylla (Linn.) Frodin iiBe 20214F
Mokd % M Lycium chinense Miller [licp: 20204F
ARl LM Tamarix ramosissima Ledeb. Wil 20184
W PE IS Astragalus membranaceus (Fisch.) Bunge Hifi 20204F
HEE &% Scutellaria baicalensis Georgi Hik 20204F
Tl 2 7 Foeniculum vulgare Mill. Hifi 20204F
KRB KW E} Persicaria chinensis (L.) H. Gross R 20214F
ERE # 7 Agastache rugosa (Fisch. & C. A. Mey.) Kuntze R 20214F
MR 25 Phanera championii Benth. I 20214F
T A }5## Platycodon grandiflorus (Jacq.) A. DC. 28 20204F
Wi 2 MR Coffea arabica = 20214
ol 4 2 W84 Lithocarpus glaber (Thunb.) Nakai WL 20214F
WA KM-%35 Ilex latifolia Thunb. T 20214F
TR % HfI#E Sophora davidii Kom. ex Pavol. [ 20214F
il %4 B Ak Apocynum venetum L. B 20204F
K% KA Leucosceptrum canum Sm. = 20214F
K A8 Akebia quinata (Houtt.) Decne. R 20214
AT 2 HEME Eriobotrya japonica (Thunb.) Lindl. WL 20214F
SR E S Malus pumila Mill. Hil 20204F
HAE WA Taraxacum mongolicum Hand.-Mazz. e 20194F
WAE W Elaeagnus angustifolia L. S 20204F
HTPE ¥ FVicia dasycarpa Ten. N 20214F
R Fi## Punica granatum L. 21 20204F
hfETE EIRA Rhus chinensis Mill. N 20214
BMHE M5 Prunella vulgaris L. i) 20194F
KB %% Scrophularia ningpoensis Hemsl. R 20214F
AL FAHE Lavandula angustifolia Mill. WiiE 20204F
LiigE i WFAEAE Osmanthus yunnanensis (Franch.) P. S. Green PN 20214F
PR JI| ¥ 5 Phellodendron chinense Schneid. ER 20194
WP 23 B Leonurus japonicus Houtt. PN 20194F
i L 8 Alpinia oxyphylla Miq. JUR 20194

Wy o i HEAT I AE . 2% Wilezynska (907 P 4EIE YIRS 10 ul 0.2 gomL ' #E B RE LA WIR B 194
Mgk, B 2 mgmL | VR TFRRATR . e B #E 5 min J5 A 40 uL 0.075 g-mL " 55 % 4 75 ik A
FIRR B LRI VEAR M I 2% . %% 50 pL 0.2 mol-L ' gk 100 uL ZE487K o BB 2 h JE7E 760 nmil K il &
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WOGRE, S5 B LU e I PR IR Y i ((Gallic
acid equivalent, GAE ) /5%, ¥fihugg .
1.2.3 AR A7 M

(1) BPriafbpe e (BRE 8 I/t etk e
71 3% , Ferric ion reducing antioxidant power assay ).
il S PR A RE TR AR & (FRAP 3L ) X% H
i B RE T AT RN, C A [R] Mk FE B B FeSO,
VRV AR E I 2R . 180 pL FRAP TAETR (HLAC
HUH) 52000 0.2 gmL ' BEEREIETOR A, 1E37 C
BFRAh I E 5 min, FHBEARLTE 593 nm P T
FEWOGRE o W E AR S Y BT RE T DL B S g
FeSO, 4 & (FeSO, equivalent, FE) #F17 % , Bf
> mmol-g '

(2) DPPH H H H i BR 68 /1 I € . 2% Bueno-
Costa 977 ¥ I 415 Y& 2k . X 100 uL 0.2 g'mL
W 3 BE A5 100 pL 0.08 mg'mL ' DPPH Z BEVA TR

(BECH ) IRG, C1E 4,5 100 pL 8 5K 5 R
5100 uL oK 4 WER A, iCAHE 403 100 uL DPPH T.
YEWS 100 pL ZEMBKIR A, CE 4; =R T #OE R
2 30 min, i JH A FR AL AE 517 nm 34 F I @ O
JE o Tl AN [R] v BE A BE Trolox ¥ il /F s 1 R 45
U 5 R A 9 DPPH I HY BT BR AE 1 L 4 T 5 e % v
Trolox 24 & ( Trolox equivalent, TE ) #4738/~ , HNL
> mmol-kg .
DPPH I f1 G BRI A KR

. Ap—-A
iR % = (1- 2

)XIOO

12.4 HE ke M2

(1) BPURAESIME o R BBk X 2%
RE BT R AT B M 4 5 00,380 28 Bk 1 R A0 2 B,
167 FH 1 2R 11 VR K 5 TR 1 B 5% B Ve R AR A Y T R
PEATIE ARG IR, FR K O W e WG B, Wi B R
1X10" CFU-mL ™ % fil o BB 8 (K o 350 1% 3%
BRI, FF VR EEEIE S U A0 T B, R AR
8 mm fTfL s fEHE FR 5k AT L. # 45 50% (m/V) B
R . 50% (m/V) BEEHRE S 4 Hy0, B
3 B 100 uL ILAAL Y, JFBCE 10% 28 M3 75 W P
Xof B R ZRAROK FIMEXT B, BT 37 C fHIR G FRAE T
Fr (B EOMHEKE 16h; KBFFE 12h), &EHE
FHEAR R RO 52 400 5 P B AR R/

(2) F/MIHEHRSE (Minimal inhibit concentration,
MIC ) M5E o R IR et s o8 ok X e 2 A9 it e/ N
B B HEATI 5E . 2% Jahan'” 197 IR REMEIE .
N A S Ny NS A S R e - O B a1l
50%. 25%. 20%. 12.5%. 10%. 6.25%. 5% . 3.125%.

2.5%. 1.25% (m/V) B U SERE G IR TR, 00 8 TR A
W He R 1107 CFU-mL™ o Kl 0 e 3 0 ¥4 15 1
WA IR 9 L IR A, 1 B JC e AT T P % R R 1A
A AT IR, BT 37 C B ERTP RS (&
BEAR AR 16 h; KIGFTFHE 12h) . W HIHE
WYy HE K B ARV B B Sl MIC

(3) & /D & B ¥ & (Minimum bactericidal
concentration, MBC ) Il %€ . /NP0 77 ¥k B2 0l 2 3
Joi . BTG S R W AR K R A () e R 32 TR 20 pL
. TINEBUIR RS FREE L, 37 C FHiFR 240, A
P T A K I B AR B2 S MBC,
1.3 BURALIE

JIT A R SR E 3R IR, 45 R LE
YWH AR UEZE (MeantSD ) F£on ., BB Z AIHY
25 VE MR A Tukey K280 917 (P<<0.01). 45300
¥8 #r Z 8] 09 AH 5 P il 3T Pearson i % 15 %, #E
P<<0.01 7KL SURAG 30 PP A7 d 25 1 o

2 ER55H

2.1 FFMEEEIBIERR R

33 Pl A A A AL SO SR 2. ATl
bR GH/T 18796-2012, BRBIMFFOKEE SN, — S0
FKENART 20%, —ZA AR T 24%. W oK
SEREE . Z . BB . G AR A XL A
W I8 BE S K T 15.98%~23.96%, & T A%l
W o B 1Y B CA R R TG R AN T R AN R K
PR RRAE 2 — P R F 5 3 W e 2 19 191 5 5 v
B Y S E S EAR DG, HIR G E AT
PrAALTHHED S ARWFT ok A8 B A, R
IR ARG, RARENEAZKAA, GF
EALHN 4.00 mm., SURH . H 4G H A REME 2 e b i
SR 3 FOBE, A LTS B B A Wl
RN, seas g R e, HOHBHEEOR A, 5-
0 VY R A phy e 5 it A 0 e A v ) S 4 S
PR SRR BRI . YR IR
FA K, ERIRMENE LS R T 40 mgkg ' 3
3 i At n] DL T 4 o e o 0 R B RE L BR A AL
( Litchi chinensis Sonn. ). J&HR ( Dimocarpus longan
Lour.) . M4 ( Citrus reticulata Blanco ) I3 46 &
BRI G RBARSN, HABY S T 4mlg h' Pk
PIIHE PRAE AT ST 33 Tl 2 A i vh B 75 A DG PR
HE o
22 FMEERENEESH
22,1 HAAE AR

W S A o ) B AL RE T A8 B D S A5 R AR 3 P
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Table 2 Physicochemical parameters of honey
e Ko fﬁlﬁfﬁ R 5-F% H R VER BHE i, Er';i
Sample Hydration/% Chrominance value/ Fructoglucose 5-hydroxymethgfllfurfural/ Amylasef]va}lLle/ Conductll/llty/
mm ratio (mg-kg ) (mL-g +h ) (us-cm )
W% 16.97+0.09 150.0040.77 1.0040.00 16.860.08 4.134+0.68 676.009.64
R 3EA 20.95+0.18 38.0040.00 1.1540.02 0.63%0.03 40.00+2.01 647.30+5.42
o HeLe B 20.63£0.10 23.00+0.00 1.0240.00 0.3340.03 10.00+0.79 207.60+4.17
HiAd % 18.41£0.08 22.00£0.00 1.1740.00 0.3840.01 30.00+1.47 284.00+2.35
ARIEA 17.6240.18 42.0040.00 1.05+0.00 11.42+0.05 6.6740.06 1067.0045.50
W 18.41+0.18 25.00+0.00 1.10+0.01 0.4440.05 42.86+1.51 323.20+2.49
R 19.1940.03 22.0040.00 1.13£0.00 0.5140.03 33.33%+1.17 278.10%0.77
T 7 19.11£0.08 88.00+0.00 1.5740.00 0.9440.03 50.00+2.01 587.30+0.35
KRB 23.96+0.04 71.00+1.41 1.1840.00 0.9240.04 30.0041.69 587.40+1.37
HEE 20.28+0.11 67.00+1.41 1.44+0.01 4.10+0.16 37.540.85 374.00+0.28
IR E 21.41£0.06 64.00+1.15 1.68+0.01 13.36+0.03 6.98+0.61 402.00+0.21
FfH 23.89+0.28 31.00%0.00 1.1440.04 1.51+0.03 17.65+1.36 336.10+4.11
ek 2 15.98+0.16 28.000.00 1.1240.00 5.4240.01 11.110.08 225.80+1.58
F 4 o 21.14+0.01 75.00+2.83 1.234+0.00 1.23+0.01 8.5740.94 940.00+3.82
W ARE 19.11£0.08 83.00+1.41 1.58+0.01 8.71£0.03 6.3240.22 758.80+£3.28
RF 17.23£0.15 4.00£0.00 1.1340.01 0.60%0.04 33.33+1.87 141.20+1.14
B A JBR 2 20.75+0.12 38.0040.00 0.9640.00 5.2340.01 20.00+0.50 865.60+5.57
PPk 19.15+0.00 150.00%2.08 1.2740.02 2.68+0.02 16.60+2.16 1722.0046.49
VS TEA 19.3440.31 32.000.00 1.00£0.01 0.34%0.03 9.5241.40 219.00%1.38
A2 2227+0.36 19.00£0.00 1.1240.01 0.48+0.04 9.3840.64 237.80+4.42
B 18.08+0.22 72.0040.00 1.0840.00 0.6940.01 23.08+0.93 252.90+2.21
WA 16.65+0.17 34.00+1.73 1.1740.00 1.05+0.01 14.2940.12 314.40+0.86
YA 21.06+0.09 37.000.00 1.040.00 2.0340.03 25.00£1.32 320.30%2.71
HFE 19.34+0.28 11.00£0.00 1.1040.01 2.80+0.05 23.00£2.19 179.40+0.42
FikaE 22.04+0.04 20.00+0.00 1.2440.00 0.4040.01 30.0041.34 245.40+3.49
FifE 7% 23.73+0.03 41.00£0.00 0.9240.01 0.8440.03 4.76+0.03 315.60+2.46
B 23.9140.04 48.00+0.71 1.580.00 1.51£0.03 25.00£1.05 269.80+1.78
LB 20.670.01 79.00%0.00 1.1940.00 0.70%0.03 9.0940.45 487.70+0.28
AR 17.62+0.06 9.004-0.00 1.1440.01 1.6840.01 23.08+2.01 153.7040.87
[iigeviay 21.41+0.18 31.00%0.00 1.1340.00 0.5340.03 8.5740.11 302.80+0.42
Ligvisk 19.9740.07 30.000.00 0.99+0.00 2.3940.02 423+0.48 299.40+3.16
AR 17.55+0.11 75.00+2.65 1.10£0.00 1.26+0.03 60.00+2.31 826.10+4.64
W E 19.11%0.05 70.00%0.71 1.10£0.01 6.18%0.02 8.57%1.04 503.20£2.21
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Table 3 Antioxidative activities of honeys

L RE 2R

Sample name

AR

Total phenolic content/

HPTEfLiaES) (FRAPIL)
Total antioxidant capacity/

DPPH H i FrfE /1
DPPH radical scavenging capacity/

(hgg) (mmol-g ') (mmol-kg ')
R 1050.16+213.67ab 7.53+1.42a 2.73£0.95b
3k 357.84+131.10fghi 1.69+0.66a 0.67%0.05¢f
o BLLe 323.94+25.32hi 7.65+0.42fg 0.26+0.04ef
FAc & 183.16+8.23fghi 0.94+0.33cdefg 0.2740.04def
AREA 315.08 +47.77fghi 1.65+0.30cdefg 1.61£0.15¢
W 287.13+78.18ghi 1.18+0.35¢fg 0.3040.02ef
WA 275.58+91.77ghi 0.8840.32fg 0.2740.02¢f
oA 982.35+231.54bc 3.03+0.68cde 1.08+£0.06¢cd
KR BEE 327.85+62.54fghi 1.47+0.26defg 0.53+0.08def
WEE 676.83+170.85cde 3.3740.91bcd 0.69+0.33def
JUR R 406.29 + 18.48¢fghi 1.9840.71cdefg 0.69+0.06def
T % 353.32434.21fghi 0.94+0.32fg 0.2840.02¢f
W 2 722.86+ 134.11cd 0.83+0.21fg 0.3340.05¢f
o 413.71424.46efghi 2.2740.72cdefg 0.70£0.04def
T ARE 616.91+22.68def 2.35+0.17cdefg 0.86%0.04de
IR % 125.07+11.39 0.6940.38fg 0.16%0.03ef
A R 332.50+53.77fghi 2.02+0.41cdefg 1.6440.19¢
Pk 1346.09+108.60a 9.07+1.36a 4.66+0.352
P STEA 263.84+21.02ghi 5.0640.68b 0.234-0.04ef
HeAE 2 152.58 +48.86hi 0.46+0.19g 0.18+0.04ef
FRE 340.77£50.61fghi 1.9240.16cdefg 0.5540.06def
TWAE 242.99+36.30ghi 1.00+0.21fg 0.3140.05¢f
WA 256.78£40.65ghi 1.1940.34efg 0.37%0.09def
HTHE 147.26+47.40i 0.63+0.44g 0.1940.04ef
VEriE:S 234.48+43.94ghi 0.72£0.28fg 0.23+0.03ef
AT 164.90+20.37hi 0.82+0.28fg 0.3040.04ef
H % 519.92+49.41defg 3.5540.26bc 0.75%0.07def
LB 294.20+29.87ghi 1.59+0.41cdefg 0.480.10def
MR 347.18 +82.62fghi 0.58+0.44g 0.1240.02f
[Hgeiad 252.93+3.70ghi 1.45+0.36defg 0.3640.06def
Ligvisk 255.80+30.11ghi 1.14+0.18efg 0.3140.03ef
FRFEL 538.64+45.45defg 2.68+0.44cdef 0.88+0.05de
i 457.65+40.73defgh 1.87+0.34cdefg 0.6540.08def

RISV EAR J5 ARG FBEORTE0. 0K P 2R B % . RS

Data with different lowercase letters on same column indicate significant difference at 0.01 level. Same for Table 5.
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TRo 33PN D, R AR HEA T 8 LY B AL
Wk oK R A iR R
WOWTAE . RTERE . EAREE, 3 FIE R A
W o e T s (UMF207, 835.40pgg ') Y,
K% AT &N (1346.09+£108.6) pgg ', T
TS Z M2 A, ERTA R A R R,
U (125.07+1139) pgg ', WA [F] A4 ok U i
B R 22 AR

Ve W R 2%, PUEALIEYEY RF 2R E . B
TR K AEVE A RE R BIANE . —Fh A
T REAS I E T A B A B0 T Y I AR
RS T FRAP S L JI &zl F1 DPPH H H &
T8 % B T G I 7 oy vk AT PR AR, 2 (R R R
VLA ALBE SR . FRAP SPTEALAE J1HEA 1T 8 Y
MUK g oK P > T8y 4 S 5 > W L4 > AGE % > B A
LR >R > i > 25 B R, DPPH [ H LT
Wk 8 1 HE 24 115 8 5 P MR IR Ol oK 3 > Al S > % A
R > LM > H 8 > B E > s > T
FE WARRUE | OMCALE RN RN T
LA RE T X A B TEBRAE T g 25
222 FAAAGITAR K S AT

W B W 3 T A AL T P AR 2 ) G R D6 1 4y
Brésiansk 4 pos, 25REKW], Sl & . FRAP &
Pi4EfLBE 715 DPPH A i 34 15 B A 1 P 22 ] 1 2
W B IEAH 3 (P<<0.01). Gheldof 2™ (i 7 5% 3
B, B R P E AR 1 T Z B T AL A PG
PR, WARREE G, B A R AL RE
1 22 6] 77 A AR 58 B4 A 6 1 ax — 25 8 th 2 ik 15 B)IE
SO B IR A B W S D7 T LA VG S e T
A A AR, E TSR B P R RSN 5 ik A TR
U B S5 A S RUIE (7=0.712, P<<0.01).

T4 MEMNIEROBXESHR

Table 4 Correlation between antioxidant indexes

2.3 HEEEES SR
231 ERHEGD S

33 T A T 0 4 B A A BKTE (S aureus )
KRIGFE (E. coli) BIURY W5 7™ A= i 1078 Pl
UL 50 A 19 e 5 32 3 1 0] 4 9 00 7 4 BR 1T 1Y
UG L, AT 4 b s 32 90t 0 R o A 1 A9 4
GG PE o 3 3R WY AN [m] 28 AL e % (14 470 T 3000 A A Y
RIW 225, H 2800 55 > [GBH P T8 ik LA 35 19 4
Flo Goslinski 278" Wi 5] T HRIS5 6. W&
W R E AR A A TR, S
A PRI R BA R, 7R 19 Bl 4 2 (4 A Bk
WRI I PURTEPEAE Eh, HICHE . W5 E . H

x5 BEHLNBEYNIEEER GREYEUE

Table 5 Microbial inhibition zone of honeys (diameters on agar
diffusion medium)

B P B
Inhibition zone/mm

. DPPHH 4
o ot FRAP . Ai *
b ST B HERAET)
" Total phenolic e DPPH radical
Index Total antioxidant .
content capacity scavenging
P capacity
ISy o -
R 1.000 0.695 0.801
Total phenolic content
FRAPEHTEANLRE )
Total antioxidant 0.695 1.000 0.712
capacity

DPPH [ HHEEE B g
DPPH radical 0.801 0.712 1.000
scavenging capacity

THRIRIE0OIZ (R ABEMERZE. Feld.

" indicates significance at 0.01 level (two-tailed). Same for Table 6.

LR
Sample name SR AIERE PN
S. aureus E. coli
BRI (10%2K8) 30.30%1.07a 29.99+0.62a
B X R (GEARZKO — —
RS 14.7440.98fg nd
Fic % — 11.35+£0.43b
WKE 2433+ 1.21bc —
W 20.0440.59de —
A E 25.51+1.04b 12.8240.48b
KRB 14.47+1.36fg —
WHE 23.74+1.06bcd 12.8340.97b
TR 12.8940.44¢ —
AR E 13.66+ 1.73ef —
WRE 21.06+1.18cde 10.5140.70b
WHASE 15.07+1.16fg —
AR 14.44+1.27fg —
BTE 19.32+1.13¢ —
FEE 17.47+2.02¢f —
il 7% 14.72+1.11fg —
HAREHE 13.14+1.16g —
WPEEIE 13.53+0.37fg —
Lisgeg s 13.44+0.59fg —
B 24.69+0.4bc —
T AL 12.82+1.36g —

“—7 RIRFRAS > 8 mm P .

"—" indicates absence of inhibition zone larger than 8 mm in diameter.



864 I R F IR

539 %

TE ., EHE. FARAE . SR EMNPIERR AR
TRER e ELF, A IR B ERh (2551+
1.04) mm, ZCHREAE. 4 FpXF R FF 0 R U
TP (10 e 7 A T AT BT R /NI 0 3 2

R TR ST R R DU S R AT, T
A I S Ak SR Y 50% B 28 B S I O E AT AR TR
M B RE Y #OR g o SR T A RS A YR T B
B, W 33 /N RERD g A RE Y B PR A R
o EAE
232 WA EFHARRKESH

KT RGP A I Z B A EOG &R, R
FE PO TE AR (IR R KN ) i A AL s R fs
FRgEAT THOCHE ST . 4551 (R 6) KU, BEXTA
[F] G (R B0 TR I P R B A DGR 2, TP R G
P 5 P A AT P 0y & TS bR 22 8]0 T 2 35 A DG .

*6 MEVEMSMENENZEMELNE

Table 6 Correlation between antibacterial and antioxidative
activities of honey

*7 BEH#LNESHGEHBREMABITERN MIC 1 MBC
Table 7 MIC and MBC ranges of honeys against S. aureus and

XA EERE XA
PR TLRfE))

EELAN . ) : .
Antibacterial Antibacterial
Index . . .. .
activity against activity against
S. aureus E. coli
I ~0.089 0.213
Total phenolic content : ’
FRAP & T4 fLfi 0306 0.023
Total antioxidant capacity : ’
DPPH iR A
HHHIRARREED) -0.212 -0.023
DPPH radical scavenging capacity
X < B L ] R R PR 4 | 0321
Antibacterial activity against S. sureus ’
% B
KT B L fiE ) 0321 |

Antibacterial activity against E. coil

2.3.3 MIC #= MBC % #7

N TR R ENPIEE S, AR5
FEBENG Y Ea 5 7= A 1 TR P 1 e 2 R AT T SR/ N
BRI R /N R BV B I E . FEIRIA R R, Bt
TR0 JO0 5 A O 1 L A il A Rl TR 3 S R 1 M
Pegrm ™, A HAEXT LA M . A 4 2 (A AT BR
FA 0 FF B LA 00 B 55 SR 1) 0 2 A i 119 MIIC Al MBC
DX JH) D % 7. A ) 4 B 604 4 Bk A B A IR Y
e B b, A & Y MIC A1 MBC X ] ¥ 28 1.25%~
2.50%, IXSEAESE I EARAG B ], SEPR{E 0] g
fiK, FUmAFEEAMNROIIEMER, EHTF PR
(A B 55— o oAt e B 5t HE e s A 4, (AR
KA BAME . S EIEE Y MICH MBC X [8] 43514
12.50%~ 20.00% F1 25.00%~ 50.00%, 5 JL I JH % 1)

E. coli
S ORI A ER KIGFF &

FE il &R S. aureus E. coli

Sample

name /DR BONREIRE BAMIEKE SANRERE

MIC/% MBC/% MIC/% MBC/%

Ftc 2 — — 6.25~10.00  6.25~10.00
WAEE 125250 1.25~250  6.25~10.00 10.00~12.50
WRFEE  125~250 2.50~3.13 — —
EHE  3.13~500  250~3.13  6.25~10.00 10.00~12.50
WHRE  3.13~500  3.13~500  10.00~12.50 12.50~20.00
WEE  3.13~500  3.13~5.00

BMIE  3.13~500  3.13~5.00 — —
HFE 5.00~625  5.00~6.25 — —
FEE 625~10.00  6.25~10.00 — —
LK% 6.25~10.00  6.25~10.00 — —
WHE  625~10.00  6.25~10.00 — —

WA 6.25~10.00 10.00~12.50 —
BAIRRE  6.25~10.00 12.50~20.00 — —
HPEEAE® 6.25~10.00  12.50~20.00 — —
HFEAIE 6.25~10.00  12.50~20.00 — —
FifE T  10.00~12.50 12.50~20.00 — —
WK 12.50~20.00 12.50~20.00 — —
K EEE  12.50~20.00  20.00~25.00 — —

JURHE#E  12.50~20.00 25.00~50.00 — —

k

WEAE  12.50~20.00 25.00~50.00 — —

LR —E, AR 19 PR ARSI EROR o TR N K
FFB IR BE 755 T H X G o QA a BRE , HARX
THIFLE (6.25%~10.00% ) 5 2 5 g ¥k B A Rk ¢ 4
ATER AT TR o 7 7 BN 4 0 (0 248 BR TR B L 1A T
YRS T A& &, H 3 X R AT B9 MIC A MBC
XA, TP

3 itk

PCAER, BFGE N B3 AN O T 5 o 06 5 ) A 0 0
P, A AL IR RE T 9 I kS He i B4 5 i RN M
EREZENER, BENPUAEEEEEmRAE
YIRAEER, e LIERR A ML, e,
HARERK, ERETES . SHRARRNFZL
Fl WL o s 20 SE AL i kAR 2T Y © S
T AR e e b A AR Y AR s R
R, REESEE (7.65+£0.42 mmol-g ) AL AL AE
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K xF: TR KRR AT EE £ E N 865

HEWREE (7.53+1.42 mmol-g ') HIiE, LR
KPR BPUEAE S (9.07+1.36 mmol-g '),
DPPH H LI EE S (4.6620.35 mmol kg ') ¥ET
%% (7.53+1.42mmol-g ', 2.7340.95 mmolkg '),
LB AE 122 5 3 5 78 Bodo% ™ By 5E
] A 5 PR TS PR T AR, S ARG A5 Rt
KRB, 3T RE 5 0 RE S R R IR G Ik
Gh, TES TP AALIE PRI A SE I RTIE T, ARBFITH
WA B, R 55 % 1) KLl 7 5 0 DPPH H
BE 5 R BE 1 76 33 b i B 00 HE P b 4y B 81 18 A
253 , 4R E B9 FRAP & Bt & 1k g 77 ) 157 51 &5
2005 5 AR, HEA R 0 B i 8
1447, H PRI AL TE VE RS AR 20 2 R 8,
b, By TSR OFFRET TP
OH Fl CH,0 A1 Ay %cas . o7 & RN BE i 254 ) X 13
R F 0 48 AL 5 P 2 S kA Y, R AR Bt
R DA A2 BT R TE E o AS [R) 06 2 A T 2K ) o i S
BOECE bRy 28 AT AR B A D20 Al R 5 Y i T4
Wz —o WA, AEE RSN . dEAFE . AR, &
3R 465 S FEATE P4 8 i 04 8 P 0 SR A 3 e B,

BEMPIEIE S X aRE (KpH) . BB 5
KR AIET M=) RN E S o o7 1 S o 1| B T
J 2> ZERNEE . BEIR R, AT B 4R i
b, 0 2 o R 22 T A RIS e T % 0 2k SR A A 2
St aeb SRk U A 2 S e X A A AT AR R
A0 B R I R 0 T AT M 0 3 A R
S BRI R . T A2 R R AR
K, MBI T BRI S ER RS
) 4 0 AL AR K BT, AT S BUR E TERE T R .
AFFE R, R A A P o P R R
ST ER 2R Y, 2 W 2 A o R R
WERR X R R T A B S LA R
£, Pelaez-Acero 5‘?[47] BRI 57 2 B 30 4 e 5 1) T P 25
b6 W5 B v M 2 R A R B AR DG, AR
Fyfe ™ % 55 & i 5P AL RE ) S0 G
K, XA R -5, TR T AB S EK
AN JE LR FEDTRAE T o 5 B 586 b 4 Ak Sl A 3
FEREWG M MICAH#EAT TXFEe, LB 09 40 B 30
FFERA T T 10%, £ A EEA—E R
TR, W T E Y R Y AT
U, T Bl SR Ak S A B S 2R PR S
R, XS H R AT G A 25 5 e e
BTG, I B 0 A R ISR T
PERIPY, SeBr b, JFAERTA 2 55 R i s E B A S
WPE, R ERRE X, R R 7 2L S AR

21 TR I 22 05 R I B ARG A E AT, AT
DA AL A AN R A P E r R B . AR5 LA
s AT T AR [ R 0 S ) b 2R U 0 2 Y R, [
LR R i 2 B 1) % R AR 1 SO R A 0 33 e S AS A
L, EAAFAE—E 22 5 o A [R] 3t B R P54 b i 2 1
ZE ST AT LI — 220907 1), A9 T k4 i B
A DXBR A DR e

4 B

A FE T 33 AN ] A 400 A Y5 o e ) B AR B
RARAR AT A B RS . A BRI T
UL IS M, bR P e 5 9 5 3 i R bt AL g
NEARESZ P —, WORE | A% A
FEAMFBEM ., B & E . FRAP Mt A fkhg
55 DPPH A th 3L 7 Bk 68 1 W0 P 22 [a] 24 52 4 B 3 1E A
Ko TEPUBEIE PRI M B ig 9 SO 50 v, 19 Fhige 2
I T R & O A BR R BT TR, AT 4
BRI T X RIGFF A DU T A .
7 S R X R R R A T AR B 1 A k)
4 ¥ {0 ) 2 BR B 19 MIC Al MBC B35 31 T 5o (R B
DCTR], A AT 28 R i A 1 3 B A B 5 A 470 T 95 P
g 6 AN [) TR R B BRI B . PRI M S B
PRI P 1 45 T 48 bn 22 18] T @ AR G . R R R AR
B 11 JUf s b e 2 T AR 5 HL B AR M T L A i
EM K ST RAE, 5T 45 P BSOS
W]k — 20 TF R R, 41 20 06 A B 2 R R {451 3
Y H
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