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1.1 #E5F
1L1.1 SR sEfE AL (H1, RAEN ]
2023 4 6 A ;H2 H3 Fl H4  REMFE]IY K 2023 4E 5
) AT (W RERTE D 2023 47 H) K
PR (L, SRAERTE] A 2023 457 H ) MAREZEE (P,
SRAEITA] D 2023 47 1) B2k A SUNE N &8
SRR RN g e SREESGE T 4 CHM4 R
F7; UMF10 22 5 R e % (M, SR EE I [H] O 2023 4F 6
H) ,MELITA FEMJE
L1.2 EBERH AT KRS, B
A YR BR A 751, 1 - 3 -2 - = Rl 3L 28
(DPPH) , A 2 ( ) A Tolk &k AT FRA A 52,
2 -HRA - (3 SRR T HE Mk — 6~ IR ) Bk Eh
(ABTS), Fif5 BAL SRR IRA F) A R C 4t
AR B, 1R &, mE ot A W) TR ST A R A
Al o TR R A b4l
1.2 FENFEEES

UV-2600 %5 H0% R SPD-20A 8 & 20K
TS, H A 5 HS 7] ELX800 B AR A, 38 [
BioTek /3 H]
1.3 XWHE

L.3.1 MEFUEGHE H10.00 g BEMEL,

T TR) J5 £ 20 7K, 40 4 V5 fife, B A5 5T 6 vk B2 o
0.50 g/ml 1Y 14 % RF AL, BT 4 C UK,
#H.

1.3.2 RFERE(S-HMF) SEHE Z M
B R B S S DU E i VRO (S - 55 A
FrvEY (GB/T 18932. 18—2003) 1) v i i A €43
BE 5S-HMF & &,

1.3.3 EHEENE S BO8E%E DB
WE ik motEE) (GB/T 18932. 16—

2003 ) 10 A A A

1.3.4 KOEENE S S5
FEY (SN/T 0852—2012) "l 58 K 43 &

1.3.5 EHRSENE ZR(EMEZL2EER
W BT AR AT E ) (GB 5009. 5—2016)
I R B i

1.3.6 HEERCHEEB MNE WHEGELZEC,

iR B, W & UM e AR C gAE R B,

Hio

1.3.7 BEEEEMNZE KM NaNO,-Al (NO;) ;-
NaOH [Lazk!® BT mlL B AR AR & T4

FIA T mL ARFM R 70% 1) £ BEA RN 0. 5 mLL J5
BN 5% 1Y NaNO, ¥ W, # & 6 min, F I A
0.5 mL JiT f 0 80h 10% B9 AL (NO, ), %W, i &
6 min J&, iMA 4 mL 1 mol/L ) NaOH ¥ 1 3 mL 14
FUMECH 70% W BT, TR 2], & 15 min J5, 7F
510 nm PAAL MW OCRE . DL T e BE A R AR AR
WG AR AR, T FS AR fE i ZR y = 0. 579x+0. 052,
R*=0.998 8,7 T bRy il vl B Y R N 2k 1k O R
R, AT b e it e 0 B i 5 6

1.3.8 BEEENE RAMmME A% R
1 mL B RF AL i Flig i, 20 B 5 mL 4k |

1 mL FEAKEY 5] 3 mL 5t 55380k 20% 1) Na,CO,
VAW IR SIS HE 2 h, 7E 765 nm P K AL I H O
FE o DR ¥RV B2 B A i, WO B2 S AL A,

FrfS bR 2k y = 18. 471x-0. 348 ,R* =0.999 0, 1E
T BT IR AR TR VA VU 5 100 1Bl P 4 1 6 3R R4, AT R
HZAR G 0 & &,

1.3.9 DPPH HHEFBRERINE k%"
BT WA B, B 1 mL e 28 £ AL 5 1 mL
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1 mmol/L DPPH-JL/K LB R T8, IR &)
J5 , Z IR TG RY 30 min, 76 517 nm K40 I
WERE B AL T mL oK B | mL B 1F
DUBE SR AT WG BE R X BB, 38 A A5 BL 1 mL
Jo/K ZEES 1 mL 1 mmol/L DPPH-JG/K ZBEE IR
HIEMWOGEE R 2s Fdl, el Ay, IR 0HE
DPPH H HHEERRA, IR 1C,, (546335
50% B T R/ (mg-mL ") )
A, - A,

DPPH A WA AR E = {1 - } x 100%

3
1.3.10 ABTS' EHEBERIENE M
Lachman 250 ) Ik, WA Bk, B 5 mL
10 mmol/L ABTS 5 88 wL 140 mmol/L K,S,0,
RIRR A, e B h i B 12~ 16 h, FHJC/K O WEAE
734 nm A A0 K WO BE Y & 0.70£0. 05, RIAR
ABTS" TAEW . B 1 mL W3R IUAE & 4 mL ABTS'
TAEW T i, s IR 5], MG # & 30 min, 78
734 nm PN SEREE 1A B, Lok AR
ABTS' TAEWRIR G J5 MO EE R XF B4 i B,
eI A ABTS H 3678 B %, JF A
B IC, .

B, - B,

ABTS' A WA AR E = { J x 100%

2
1.3.11 -OH EHEBERRNE SMHIMAR®R
SERO O AT B R, B2 mLL AR DU R
R ARKIMA 2 mL 6 mmol/L FeSO, ¥ .2 mL
6 mmol/L H,0, I, IRA1JG##E 10 min, LA 2 mL
6 mmol/L /K% 1R — £ BV W, VR 21 ## & 30 min, 7E
510 nm PERAMM LIRS 02 €, ; DLZEIRAKAR
TRAZ R I 7 (W6 FE Rt R 12 €, 5 DAZRIR K
AR S A ARG R 25 (4 ek Cyo #RIRT
L5 - OH H B AR IR, AN 1C, .

c, -C,

-OH AW AFARE = {1 - } x 100%

3

1.3.12 FEREEMNE ZSR(EMLZEEZR
M B E RN E) (GB 5009. 124—
2016) 21 AR i
1.4 HIERESSH

FIAG S ¥ A 3 Uk, 45 51 DL (T3 {H +F o

%) Fox, i SPSS 25.0 #4741 40 #r, K
Pearson FUAAH I R ZUH Spearman FLAH & R B AT
A ¥ 4> M, Bl B Origin 2018 F1 Graphpad
Prism 9. 5. 1 fER,

2 R4

2.1 BIStRSHT

5-HMF 5 2t F1UE A3 (B A D 4 06 2 i 1 11
LR, S-HME 5 52 BRI, VM (B 5 | 06 B
fief R Ry 2 8 Pl e B 1 ERAL R AR i 4 R L R
1, 1A%, 8 Pl B S-HMF & 3 B E KT
40. 00 mg/ kg, VEMBHEI R E =T 4.00 mL/(g-h),
PFE M BT AR e (B2 ) (GB 14963—2011) '
R SR, B TR SR BT A1 RL He R H3 19
5-HME 2tk 4 JF il 06 8 v, 0 o 6 1 2 L A 0
I W% 5-HMF 5 G, V60 W (A e . 4
BRI B S R T 2. 00% , B 3
BT MW L AP, KA & SR PP 8 5 5 A o
MR bR 2 — i F BRI B )
AR ™ HA M W 1P Ay /K 4> & R A
20. 00% LAF , £F & — 4 S B bR ifE s H1 L H2  H3 AT L
HIK o & A TE 23.00% LR, 56 40 i b e
M (47K B B e K, O (18.40+0.06) %, H ik &
H4 W I P,
2.2 mEAHREESH
2.2.1 H#EZRCHELEEB BT 4HERHE
I ) B = LA 1 AR T RE 04 A Y
Yirf R T E AR C M B AR R 8 Pl
FdErEE C MR R B, Sk 1 R, HdoRRE

¥ 1 8 A E 0 IALIGATN R LR
Table 1

chemical indicators of eight kinds of honey

The measurement results of physical and

gy SHME kb SRR, Koy 4 A 5
F (mgekg')  (mL-(g-h)™h) ER/ % R/ %
Hl  4.64£0.17°  23.58£0.41°  21.50+0.01" 2.100.11°

H2  6.18+0.39°  23.78+0.11°  21.30+0.10° 2.09+0. 14°*
H3  6.60+0.99"  20.22+0.10%  20.48x0.03" 2.06=0. 03"
H4  7.7320.71°  20.13£0.56"  19.50+0.01° 2.06=0.01°
M 4.49:0.07° 22.86+0.27"  18.40+0.06" 1.93x0.05"
W 2.81+1.69"  26.22+0.48°  19.89+0.63° 1.88+0.04"
L 4.27£0.62°  23.20+0.020  22.29+0.26° 1.050.05°
P 4.19£0.06°  23.53+0.14° 19.34x0.66° 1.12+0.11°

L FISIR RS bR NG 7k RO 410 2% 5 8 3 (P<0.05), T,



FE,F ALASE S LSRR WA TR

- 35 .

Pric/NE SRR R 40 W] 22 573 i 3 (P<0.05) , T[],
HE L ATEL, M ML gEARE CHEESN
(204.39+0.77) wg/g M (174.71£1.18) wg/g, ¥IfH
THA I HUOE: 4 Mg fEale s 4R C 58
HRE)/MER iy HASHI>H3>H2 , M B E & T P M
Wi W I4EAEZR C Ak, #(115. 87+0.89) pg/g.
18 Pl AR B, SRBENE LN
(112.44+4.39) ng/g, HKJE H4 H3 Fil H1, H¥ &
T M((99.66+0.22) wg/g);H2 F1 W [4E/E &K B,
R AR, B R (88.31+£0.29 ) ug/g M
(87.31+1.89 ) pe/g. 4EEZ B, EHUARE R
OCHEYI BT, S 2 R G B TIRE O PRI S 5
A H YA H1 H3 H4 T L &A%
4t R B, R A Sl RB7E —E R LA
MUK R4 AR R B, IR RO R HLA DI BE
2.2.2 EWMEBMEESNT WEAMBELEY
JE I v BB AR W) TR R ) B RN AR T e
THBR AR PR L, 8 ol ie 28 %) B TR 19 % o
mE 2 pis, B 2 AT, MR R A A,
(179.47+1.55) mg/100 g; YR 4 Fhg fERLIE %
XM K (87.10+2.11) mg/100 g, 299 M (¥
48. 6% , Hor H2 H3 Fil H4 A9 8 R & 200 i & Pk 22
5 (P>0.05) , H. 4 P AR A0 2 1Y) e ) 75 1 18 Wl 2%
T P((65.10+4.74) mg/100 g) W ((54.75+
3.90) mg/100 g) il L((40.78+3.91) mg/100 g)
(P<0.05) o 34, A5 v 0 26 46 A4 e 5 11%) 8 Tl 157
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Fig. 1

Contents of vitamin C and vitamin B,

in eight kinds of honey

(81, 15£2.37) ~ (91.50+3.23 ) mg/100 g, & T
B AR BTN R A B R A (22.03 ~
39.40 mg/kg) . M BB & mE L i =, o (415,17
0.53) mg/100 g, Hik & H2((354.05+0.53) mg/
100 g) . H1 ((347.49 +0.30) mg/100 g) il H4
((344.83+0.61) mg/100 g) , 1M HoAth e 5 ) S iy 75
HHREMER N L>H3>P>W, ASHIFST FT il # 4%
AU 1) ST B 2 MY 80%

2.3 mEMLENTH

2.3.1 DPPH EHEFKREEN ST DPPH 22—
FIFRE 19 H 2, S S8 A HOIR S A, 7E 517 nm
b o R W T IR K T B B 3R B O 8 R
wfn 20 AT P B B AL TR R A IC,
FR, HAE AR, P AT M R L 8 i Y
DPPH H H 3L B3R IC,, K 3 frw, i 3 0]
I, H4 (%) DPPH H HEIERR R IC,, ik, 4 (0. 01+
0.00) mg/mL, 3 H H4 X DPPH [ i 3 1% B BE
5%, H1 H2 H4 i DPPH A HIEBRFEIC, 5 M
ERANBFE(P>0.05), R EMT P Al W(P<
0.05), Kk, X DPPH H fi 31938 BRfig 1, H1  H2
I H4 BRI S M A RO, IR R R e B
A R Pt e BT .

2.3.2 ABTS'HHEFEREN T ABTS Sl
PR R 257 R AR E B ABTS Y, H 5 B B (ks
PRI N 2 R €5, 1] 0 S % ) 1Y ABTS®
FH RIS BRAE T iR 551 8 Fhik 2 Y ABTS" A
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Fig. 2 Flavonoids content and total phenol content

of eight kinds of honey
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HILIEBR R IC,, WE 4 i, HE 4 710, HL 1
ABTS® H i 2 35 B & IC,, /N, H (12.99
0.11) mg/mL,#H H1 X} ABTS" F th 32L& BRBE 1 i
5 3 LR M((14.72£0. 15) mg/ml) ;4 Fhig fE5
WY ABTS H HHIETEBR A IC, 5 M TR H k2%
S(P>0.05) , ¥R ELT LW fil P(P<0.05), X
A 4 FhEAE AL E 5 M Y ABTS' [ 2235 4 Bk
JIARY , Hom T HA 3 Flid s

2.3.3 -OH HHEFKREN ST  -OH AHKE
BAWREARE ST, H 5 KRR S0 23 4 5 A
2, 3- R, i EAA P AT T ) o e A
L R, AT LRI - OH [ H i T Bt e
8 M E Y - OH H HI HETF IR IC,, WA 5 FiR,
HIE S ATAL HL A - OH A FERIEBR = IC,, T/, h
(245.85+0.09) mg/mL, ] H1 X} - OH H fH &1
TR Sy B o LR 2 H4 ((245.84+0.05) mg/
mL) Al M( (249.37+0.08) mg/mL) , H H1 5 H4 2
)25 %A RE(P>0.05), X - OH H H3ER T
BfE 28T My H2 A1 H3 XF - OH [ i 3L 19 7 B
REJI55 T M (H 4 e fERLEE XS - OH A H AL TS
BRfE I R T P ((288.75+3.64) mg/mL) W
((300.36 + 0.28) mg/mL) Fl L ((382.65 =
0.30) mg/mL) (P<0.05), #F5¢'™ k¥, H,0, &
PR TR - OH F e 3k, 75 540 i S Ak
P, i B AL RIS BRI ] - OH [ iR 5674k | 3R
H v 2 e R A RUCOR 4 200 L 3 T DR AR I
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Fig. 3 IC4, of DPPH free radical clearance rate

in eight kinds of honey
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i 2R (Pro) HLAA B L RE 1, PR AE TF M i
A WA B AR S B 8 Mg
MR SRR 2, MR 2 AIHL, W I SR
SR, O (243.28+14.24) mg/100 g; HKE 4
FhEE ARG 2 P H(E M (216. 08+2. 46) mg/100 g,
H 4 Fhe AL % 2 M 00 B & P2 5 (P>0.05) M
)RR B AT WO 4 Fhis BB % M 1L AN
P IS EEIR & IR, 8 Rl ) F R A R
KA R (Phe) |\ Pro, 572 & R (Leu) , K4 & IR
(Asp) ZZZ R (Ser) MR ZMR (Glu) , T2 HEMR Gl 7
PR IR 7% DL s FHoh W R Phe 5 i i
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IC, of ABTS" free radical clearance rate

in eight kinds of honey
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LM ) Pro & HEA G, H2 H4 I L (9 Asp &5 1
#i L H2 1Y Glu & s, HI H3 F1 P AY Ser & i ik
L, H2 HA AL Y Leu & it fim, M, EE D H
A R FEFR A Pro, M ASTF 5T 4 Fh 8 A6 AL e 2
H S i Y S BRI AR Pro, & EEHR R 0 A FER
4 Asp .Glu,Leu F1 Phe, X5 9% A0 (B 9T 4
RB—H, BB 5 B WA B B, 1R R
MBEARH , J5 2 R R e 1, R 4l 2
JE B R, A Bk Bl R AR A 1S 2V R L AT R
S Pro TriHANIN, 8 RGN Pro HAFAEZER,
X ] 5 2 R A K 0 b B BRI | e 2 R ) 0o
HIREE TR TR LS 2 R A L AW
FEH 4 P e AL RL I R AR M [] T B S O
Pro & & A i 22 R I H 2,
2.4 mEMALBENHEXEST

HE S G TN 8 i e (1 BRALFE AR B ) B
i AT AL BE 7 B0 8 o i R e R R R B AR
KO TR 10 35 PR A 56, 20 BT 1B A DG M R AL, 45
mE 6 fiw, HE 6 n] A, 8 F i % () DPPH
ABTS" H HERIEBRR IC,, 580 M5 diE R
CHAZE B, HFREBEMLXR, 5EM S &N
KR, Bi2ib & Y AE B H2 0 BRI M A, Js bt

SR TR B0 AR B R M B R e R
PUEALRE T By R 8 Rl Y 3 R A
BT bR IC,, 5 S 0 A S R BN
0.767.0. 533 F1 0. 533, 5 ¥l 7 & A AH DG R
B -0.491 0. 731 1 0. 731, 5 & KR & & 11
AHIETE 2R B0 98 0.355.,0. 355 F1 0.225, 544
F C o A S R A Bl 0.654,0.370
0.370, 54 A= K B, & &t (W AH 5 R Eo N
0.381.0. 177 F1 0. 177 ;4 Fhyr & by b, B &
It 5 3 B A A R AR D AH M R X 5 R
SFUT IR A R B, (R P R AR T
IRt A — R BTE AL B E |, TR 22 Rl A AR T
SLRIVE R S5 5R, 5 48 A4 2 B9 2 Jk R R T 2%
AR IIAOE S ARBESE 4 T o 4 AL e o
R B AR ¢ S RYET M, i K B,
SRE M EBFEEZES(P>0.05), AR S &
BT M(P<0.05) % 3 F A B ZEAITERRAES S5 M
A, B OHIL R0 H4 55BR - OH A LAY AE J1 o, &
HH B A A 2 v 5 R R O B AR TR P I, T A
2B 5T

8 PNy - OH [ AW R IC,, 5 581 2
il SRR iR C i E B, SRR IEHEE

K2 SAHENRLRSE

Table 2 Amino acid content of eight kinds of honey mg/100 g
AR Asp Fri Thr & Ser 7 & Glu & iz Gly i Ala it Cys &t Val it Met 751
H1 18.55+0.25" 6.85+0.08" 15.03+0. 12" 15.66+0. 11°12. 89+0. 09" 10. 55+0. 23° 0. 00+0. 00" 10.23=1. 21" —
H2 22.56+2. 11" 6.44£0. 15" 11.25+0.36° 20.55+2. 11* 9. 03£0. 89* 9. 85+0.36" 0.00+0.00" 10.55+1. 78" —
H3 17.89+3.21" 6.55£1.25" 14.69+2.22° 14.88+1.21°13. 4520. 67° 10. 23x1. 64° 0. 00+0. 00" 9. 91x0. 22° —
H4  20.36+4.58" 7.51+1.02" 11.23+0.88" 18.05+1.69"13. 01+1. 55"12. 55+2. 05" 1. 09x0. 02" 10.29=1. 33" —
M 17.85+2.44" 7.25+3.35" 12.25+5.87" 17.25+2.36" 10. 66+ 1. 45° 13. 25+2. 25" 0. 00+0. 00" 11. 56+3. 65" —
W 18.69+2.55" 6.55+1.69™ 13.02+1.02" 14.05+2.22°11. 69+1. 48" 10. 88x1.22° 0. 00+0. 00" 9. 78+0. 44° —
L 21.05+2.88" 8.05+1.02" 11.05+0.33° 16. 67+2. 67"12. 66+2. 55"13. 05+3. 42" 1. 01£0. 01" 10. 46+1. 39" —
P 18.02+3.66™ 5.85+0.05" 15.11+2.98" 15.85+2. 61°11. 87+2.27" 9. 66+0. 02" 0.00£0.00" 9.55+2. 29" —
Al Lie T E Leu & i Tyr & i Phe & Lys &%  His % Pro & SRS
H1 5.66+0.32" 19.21+1.56" 5.22+0.66" 61.25+3.25"16.66+2. 11° 5.98+0. 21" 15. 88+0. 33° 219. 62+6. 87"
H2  6.05+0.66" 22.23+2.44" 5.08+0.36" 56.12+2. 85" 12. 88+2. 14° 3. 48=0. 08° 21.33%3. 28" 217.40+11. 26"
H3  5.02£0.54° 18.88x1.69" 4.98+0.55" 59.87+3.69°15.23+0. 44" 6. 88+0. 23" 15.45+1.25° 213.91£14. 57"
H4  7.35£0.15" 21.52+3.69" 4.19+0.33" 16.25+0. 18° 7.46+1.47° 2.61x0.29" 16. 58+2. 25" 215.40+15. 23"
M 6.88+1.22" 17.95+2.89" 4.02+0.49" 18.23+2.36"10.45+2. 47" 3.25+0. 63° 46. 53+4. 29" 197. 38+16. 58°
W 5.66+1.58" 18.39+3.22" 4.15+0.69" 87.63+5. 66" 12.58+3.02° 3. 55+0. 41° 26. 66+2. 99" 243.28+14. 24
L 7.66£0.55" 20.87+3.54" 4.36+0.22" 15.89+2.36" 7.56+0.04° 2.77+0.02" 16. 88=3. 25" 169. 99+8.91°
P 5.44+0.15™ 16.44+3.55" 3.72+0.06° 17.03x0.92" 6.42+0. 58" 2.22+0.05° 18. 42+2. 66" 155. 60+10. 25°
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Fig. 6 Correlation heat map between physical
and chemical components, antioxidant substances

and antioxidant capacity of eight kinds of honey
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Study on antioxidant properties of Dalbergia odorifera T. Chen honey

and honey from other nectar sources

LEI Lu,XU Haoxiang, LI Ting,ZHOU Jingrui, QI Jing, Al Rong, LUO Wenju,JIANG Lingling
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Abstract; This study conducted a comparative analysis of the physicochemical indices, antioxidant substance
content, and antioxidant capacity of four types of Dalbergia odorifera T. Chen honey, three types of Guizhou
specialty honey (blueberry, galla chinensis, and loquat T. Chen honey) , and manuka honey, aiming to investigate
the antioxidant characteristics of Dalbergia odorifera T. Chen honey. The results indicated that the physicochemical
indices of all eight types of honey complied with relevant industry standards. The total amino acid content in the
four types of Dalbergia odorifera T. Chen honey was higher than that of manuka honey, while the total phenol and
flavonoid contents were lower than those of manuka honey but higher than those of the three types of Guizhou
specialty honey. Overall, the scavenging abilities of Dalbergia odorifera T. Chen honey against DPPH, ABTS", and
+ OH radicals showed no significant difference compared to manuka honey ( P>0.05) , but were stronger than those
of the three types of Guizhou specialty honey. Moreover, specific samples of Dalbergia odorifera T. Chen honey, H1
and H4, exhibited significantly stronger scavenging abilities against - OH radicals than manuka honey (P<0.05).
The content of total phenols, total amino acids, vitamin C, and vitamin B, in eight types of honey was positively
correlated with the ICy, values of the three radical scavenging rates, while the flavonoid content was only positively
correlated with the IC,, value of +OH radical scavenging. Overall, the Dalbergia odorifera T. Chen honey possessed
good nutritional quality and strong antioxidant activity, and suitable for further research and promotion as a high-
end novel honey source.

Key words: Dalbergia odorifera T. Chen honey ; antioxidant property ; physical and chemical indicator; antioxidant

substance ; correlation analysis
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