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Changes on sugar profiles in honey during ripening
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Abstract: To find the rules on honey during ripening and obtain the
special indicators, the physicochemical parameters and sugar profiles
were studied. Moisture, soluble solids, pH, acidity, and conductivi-
ty were detected according to national standards. Sugar profiles of
different storage time in hive, one day, two days, four days, six days
and which was completely ripened were isolated and identified by
HPLC—ELSD. Analysis of variance (ANOVA) showed that there
were significant differences in honey of different storage time in hive;
while the principal component analysis(PCA) showed that fructose,
trehalose, glucose, maltulose, erlose were the major factors causing
this difference. So the trehalose, maltulose and erlose can be the spe-
cial indicators of honey during ripening, which provides a reference
and guidance for the evaluation of honey quality.
Keywords: honey; physicochemical parameters; special sugar pro-

files; HPLC—ELSD; principal component analysis
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Table 1 Honey samples
RS H 1 SRR/ g SR DO R
1 20134E6 430 H 500 i bEHILANLCHE

2 201347 H1H 1000 LA 1~2 HfLE B
B R 3~4 HEFLE B
HIR B 5~6 HEALC B a6

P EAR T~8 LT B

B ERAA 10 HLE B %
HMEA 10 HEL B AL E B
K 1/3 MR = 35

3 201347 H 2 H 1000
4 201347 H 3 H 1000
201347 H 4 H 1000
201347 H 5 H 1000
201347 7 6 H 1000
20037 H7TH 500

o =N o

1.2 ®FEMNEH
SROWE T AR AR ORT B o A 2, [ 25 4R b 2 R A TR
NG
P N NG 2 N 2N TR N o o N
o, BT TR | Lk W AT 2 M - (8% 4, 3 [ sigma A ]
S 27 R TR OB A OB LB OB U T A =R
T2l b A R R A BR
I g, £ [ tedia AT
UEMEE 0. 45 pm, BT AR R
o 2l AR UM S T AR AR IRA ]
B0 BT DU S A WAY-2S B, b A R 2 A A PR
BB pH 510 B, B3k JL AU 28 A FR A ] 5
HL AL . DDS-307 B, FIAE B BR A A IR A T
o RO AH 5351 - 2695 #Y, 25 [ Waters A H] 5
FE K C TR 2 . 2424 B, 25 [E Waters 43 ] 5
{4, 4% #% . Carbohydrate Analysis, 3. 9 mm X 300 mm,
10 pm (585 . WAT 084038) , 3 [ Waters 2\ 7],
L3 WA *E
1.3.1 FERMESR FrA¥EMMEIRAE L ER RS ' T
50 CHKBE IR, Frod ik R M E WS,
w1
1.3.2  HHLEALE AR p I
(1) KAy & & #& SN/T 0852—2000 W 3. 4 HL5E B9 )7
25 SR BT DL 3 S AHE 20 AT E L T 2/100 g IR,
(2) ALV M R P A i RDER B A8 B D147 56 30 2
KOy &I T L A5 2/ 100 g R
(3) MR 5 SN/T 0852—2000 H 3.5 HLE 19 ¥, R

5
I

JH AL SR ME VS AT L IR 45 A DL (1 mol /L A A Ak
#HmL/100 g FiR.

(4 pHAEM W & : 2% SCEk[16]. 16 10 g & m A
75 mL AR Y A pH I E

(5) HL S F . i GB/T 18932. 152003 (% J5 ¥, Fx BUAH
T 20 g TAKIEE  EAR T 100 mL, 78 20 CF #ATI @ . 45
HH #S/em FoR .,

1.3.3 WAL 43 @ =

(1) FERLAL T MER PR 5 g SR B RN, FDBE 2KV 1R )5
AEZF] 100 mL . HPLC 347 aisd 0. 45 pm JEIR

(2) 7 8 VR 1Y T 1 < e SRR T ) Bl Ve BEE BB BE O 10,15,
20,25,30 mg/mL (¥FRHE AR . A4 7 %0 0 IS T o v 2 468 2
H8,12,16,20,24 mg/mL [AFrifE TAEWR . K 50 A1 3E 28 b
3 S ) e BE B BE D 0.5,1.0,2. 0,4, 0,6. 0 mg/mL F5
HETARWR . B 22 2000 22 2R W 3 22 2R WM (A 0
W R A e W L R R L o B R A =
R I | b W 2T 7] 0 R A B R R 2 mg/mL AR UE T
YEW

(3) HPLC—ELSD &% 23 M1 55 4F : W sl A« Z Wi /7K (80/
20) ;9 : 1. 0 mL/min; #E R (25 +5) C #FFE & 10 pL,
ZE R G R &% ELSD; SRR AL .70 C Ak gn 10 40
SARE F7:1. 38X 10° Pa, Waters Carbohydrate Analysis {4,
JEH 3.9 mm X300 mm,10 pm,

1.4 RS

KM Origin 8. 0 747 5. 2 J7 22 0 B CANOVA) 7347 7l
P 22 221 5 5K I MATLAB(Version 7. 11. 0. 584) #:47 £ i§,
G343 (PCAD
2SRRI
2.1 B

A0 B RE W 1 IR AR AR O AT I E 3 IR SR TP B
= hrifEfm 22 2R, W3R 2, i, 1 SIS MoK o & i
ik GH/T 18796—2012 i #E HL & 09 — 4 & 19 3K
24 g/100 g. ARG A% 5 5 8 5 W 5 FE W AT & — P 1 E R
20 g/100 g H T 6 Pl A S Z R, KR T g
BEAE NI SR RN A 20 FE AR BT LUK S s . A
YA A I R BE AT GH/T 18796—2012 AR #l s 1Z3K
o 60 g/100 g, JT A MRG0 RR AR T GH/T
18796—2012 RufE A& 1 4 mL/100 g, Jir A7 % B FE & g
FREAF A CAC2001 B ZESK, BIZNF 800 1S/ cm,

WS [ TR 2 R e A5 B AR AR Y W M2 R AR
I XS Ko VEERE R pH LR R X 5 M HEAR N #EAT T
B R J7 22038, W ZE HEKE 2 0,05, )] P<C0. 05 B &R
FAER EE 2R M P<0. 001 WERZFEWEE., Ao
Hr 5 0T 1, P iy 0,006 8,7 H B #8419 P (B 4 <20. 001,
VLSRRI IR E R BN 2Z R Ew B3, Ed F
36 T, LS R K A B i VR X 3 AN FE AR T RE T X 4 R
FIER RN E 5 ERER., MARRS5%ETNTY
FT A HLER BT O, K S FORE 4 43 D) 2 0 2 E TR 1
AR KA EERE,
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Table 2 Physicochemical parameters of different honey samples
- K4y/ Fik i/ B RE/ oH LG R/
(107 2g+g™H (107 2g g™ (107 2mL » g~ 1) (pS e em™ 1)
1 24.6040.02 73.77+0.06 1.6540.06 4.20+0.04 148.15+1. 48
2 21.2040.17 77.10+0.17 1.4440. 10 4.33+0.23 241.18+5.32
3 21.0040. 10 77.30+0.10 1.7740.09 4.21+0.23 177.80+1. 25
4 21.6040. 10 76.77+0.06 1.85+0. 10 4.8140.06 161.10£0. 64
5 21.2740.25 77.03£0.25 1.9740.05 3.9240. 35 162.00£0. 64
6 20.7340.06 77.53+0.06 1.9540.05 4.5240.18 161.80+0. 62
7 21.9040. 26 76.40+0. 26 1.96+0.05 4.554+0.22 161.95+0. 45
8 19.5340.12 78.70£0.17 2.0640.12 4.2940. 38 157.30£1. 24
""" F  250.74  223.3  1s.24 439 32357
P <20. 001 <20.001 <C0.001 0.006 8 <20.001
HELR 5 5 AT % o ir, W 1, [ I AR [F] 03 25 P8 T X 25 W AR 1
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Table 3 Retention times of carbohydrates

b o X R {4+ B4 I} 8] / min A T AR
e i 9.1 3 896 355
koL 10.9 1614 869
HEbE 17.1 3961 612
i 18.3 5051 310
LEE L 18.5 4273 734
EX Ak 19. 4 5029 851
Railigae i 20. 3 4453 629
i — — —
o, BT A 20.9 5105 341
EEa i 21.5 2 408 433
[ 22.1 3474 546
5 22.3 5099 663
52 25.6 1621 388
W 28.1 1860 475
L e 45 40 0 32.7 4129 180
A = h 33.2 3 807 329
H KT B 41.6 3129 687
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Figure 2 Sugar composition of honey samples with

different storage time in-hive
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Figure 3 Representation of physicochemical parameters and
carbohydrates of honey samples on the first two
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Table 2 Recoveries and precisions of adding target in
negative sample (n=26)

W/ (pg » kg™ PHREIEE/ Y FEHE®RSD) /%

5 103 12.1
15 96 8.7
50 98 6.3
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