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1 2 MNmFRES
Table 1 Cultivars of radish and accession
Erhd AP 2SR sERp R
Accession Type Cultivar
Q1 FHHEA “HEE 187
Q2 HFEHERA “YE S35
Qo3 FHHEA ‘BRBEE M
Q4 FHHEA “EMBEE N
Qo5 HFEHERA “RKEBEB M
Q6 HFEHERA “HENE”
Q7 HFEHERA “REREE
Bol FEAR “RKAY 13 58E
Bo2 FEAR “AZE b
B03 HEHARA “ERaER”
Bo4 FEAR “REFEHMBELE b
BoS FEAR “HmEMEEE N
Bos FEAR R ERER 13 58 b
Bo7 HEHARA “WEAE N
B08 HEHARA “WE=RH"
Bog FEAR “HEE b 4B
Hol LAEARN “AErRLaE”
Ho2 LAEHARA “YE 55
Ho3 AEARN CNHAKE b 5017
Ho4 LAEARN R E N
Hos5 AEARN “HBKE b
Xo01 BEAR ‘U h25”
X02 BELA ‘AL BER”

W BN A R . ERRFREAISR 1.0 g, 0
A 80% 2.1 5 mL,80 “C/K#A 30 min,12 000 r « min
B0 10 min J5, B EE WL AT HIULIEE A 80%
B 5 mL EERI 1K, ISR/ R R E, &
I EIEW . I BB AR Be R, A BuCHI
R-210 Bt 2% AL OKERE 70 °C, &5 100 MPa,
BER TP 3 1o s DBMERT RBWFI A 50% L JE
BHHEAE S mL, £ 0.45 ym IEES IS ERE
43HT

L.3.2 BEXG HEEREEENERARED
ORI . B AR 3 A A B & UltiMate 3000

20.0 A
=
% 150
¥
!
&E 100
o
Bz 3
2 50 k
£
&
0.0 h
5 6 7 8 9 10 11
I} Time/min

B R VTR £8 K Shodex RI-101 %, B 43 47 K
FEFEHS 5 pm,4. 6 mm < 150 mm, FSIHN ZHE K
(80 :20), % 1 mL » min ', HE R 10 oL, 1
33 °C, KM S8R 33 °C.
1.3.3 bR H]  WETRFREUEERE 0. 200 0 g R
BE 1. 000 0 g AZTHE 1. 000 0 g, I ALK > HIE S
F 5 mL FEMY, B H R 40 mg - mL ' R4
200 mg + mL™" F &M 200 mg « mL T FRAERRR. HE
B IS 4H oy — B B AR ERIR &, R AUKEZ i
FTEA 6.4 mg « mL" SREAEAE&BE 10. 0 mg » mL!
TR & B T VB, SR U5 R K A B, T AR TR 3. 2. 1.6,
0.8.0.4.0.2.0.1 mg » mL™", R4 AN 8.0,
4.0.2.0.1.0,0.5.0.25 mg » mL ! {Y BRI B S IR
VA . AR G YT AR MR B AR A v i e AR B A v
MBS P SHEASTE.
L34 BESEMEEEMITE ATEEES
BROEE AR, HEENITEXS
TR EEATT T e, RENE FOWE A 2 b 5 B (0
B3 1.00.1.75 F1 0. 70, F = RERE & B < 1. 00+
BB X1 75 E A B X0. 70,
L4 BAEST

K F Excel 2007 .SPSS 19. 0 #4406 B #4740
A MEIE L.
2 #BRESW
2.1 HPLC #li 4i:
2.1.1 3PP ARSI E (E 1B 55
YERE S CREE 4.0 mg « mL 7! 8258 4. 0 mg « mL !
FIRERE 1. 6 mg « mL™ D)@ REE (B 1A X R, G
B 3 FWEL 5y, $ H W I PP A0 v Ry SN B O
B, L B I ] 43 51K 5. 642.6. 5459, 650 min, A 5
FIBEA437E 11 min N HIE5EEE,

BEES

Refractive index/uRI1U

I}11) Time/min

T LONE 2. RN 3. AR

Note: 1. Fructose; 2. Glucose; 3. Sucrose.
E1l fRéEmRA)RER(B)HAAEERERN HPLC 5347
Fig. 1 HPLC analysis of water-soluble sugar standard(A) and radish fleshy root(B)
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2.1.2 FrfEfhgk  DOBEUR BRI AR bR, £ 40 S g
TR AT RIVE SR 72 B BT AR T il 4%
TR EEHMECRIGE 2, FRRwE a5
FELRPETE 0. 25~10. 00 mg « mL ™", #HC R E0455 7]
SKF]T 0.999 72 F10. 999 97, FEMETE LRI 0. 10~
6.40 mg e mL ™', I AZEA B T 0.999 67,5 H 3
POk 73k B 5 I T AR PG R ARAT
x2 WRHEEHEEARE.LHESE

Table 2 Linear range,regression equation of
water-soluble sugars
X R KA
il [ )5 5 A . .
Correlation Linear range
Component Regression equation
coefficient /(mg+ mL~1)
B Fructose y—1. 342 9240.078 5 0.999 72 0. 25~10. 00
%8 Glucose y=1. 215 42—0.005 6 0. 999 97 0. 25~10. 00
HERE Sucrose y=1.441 4—0.033 6 0. 999 67 0. 10~6. 40

2.2 FURHORE S B ] R

Bc &) R bF 8.0 mg - mL7', W & B
8.0 mg* mL ' FIFEME 3.2 mg « mL T IR A FRHER
W% 0. 45 pm JEATIE S » B W HERE IR BUE A AT 7
¥ 10.0 pL, R 10 K, I i m FU TR
FEXTARAE R 22 . A5 B SENE B AR TR b AR X b o i
L4YEH 0.32%.1. 47%.,0. 89% A5 BE B 1T

FETFREL 1. 00 g B9 E DAL I 25 mg SHE
BEINE MR PR S AT DRI, SR T
RIERE R MR 43 5 R 103, 256.99. 8% F1 101. 4%,
[ R AT,
2.3 AFE MEFMRERITGEEOARS &2

B AR A AT o R R R R R
W3 MbEAL AL, ik 3 WTLIE WL 78 23 MR R
L 19 AR PUBAR HP AR RERC DU R 3 F#bE .4 N5
P (B02,B04.,B06 F1 HOA) [T AE A 2] 2 Ff 258 (b,
FEH) B IR AN A SRR A R A B BN . AE A RAR S 2
T AN S B R WER 15.40 mg - g ' FW,
BT R M A B 52.49%0 s Rk B RN, S BB
B LG9 43501 2 10.06 mg » g ' FW 1 34.29%0; &
BRI ¥E{UH 3.88 mg + g ' FW, 5§
BRI AR R 13,220, TEREARARIR S, &4
FREMKF 5P EMAR, L EHEES RS
(50. 73%) » SMVK 2 (43. 03 %) , FEAEHRAK (6. 24 %),
2.3.1 KB YT N ATRE TR S
FLOHEESEY RS, BRI AIUES,E 23
AR B R T R E R 22.06 mg + g 'FW,
BARESE 6.57 mg » g ' FW; KRBT H 1 & & {6 2
28.25mg e+ g ' TW,RIK{E R 6.42 mg » g FW,

6

SRR I, KA A S A A B BN A A S B AR P A
12~20 mg » g ' FW, & A St 73.91% XA 1
MR ERRT 20 mg+ g FW, A F EKF R
VEFBRE”.MAKARTH“RAY 13 5 7% N
“BEE NHOEERT RS NSRS FMaEE
W BER. KA MAARII GRS EETAE
13~26 mg * g 'FW, 5 FTAH @A 65.22%;7F 4 4
M ERRT 26 mg g FW, AFEKFRPH
“REFTE N “URSEES N %E b 1 SV
HAFMYSEE b5 57, MAKARTH “AFE
M & BRIK (U 6.42 mg « g W, EAREZE
A AR EE S EER TR A 4 MR
Fh(B08,HO1,HO3 F1 HOS) fI#) Bz i R & B TR
JEFS T 1 A e (BO2) 114350 B2 T3 1 A ol 350 o 2 4
BEAHY,
2.3.2 ¥ EE MG E, RESE
WHEAS TR, =TGR 3. RIEES AT
*3 TRA¥MAMARRATEERE

HEKREE
Table 3 Components and contents of soluble sugars in
different species of radish mge+g ! FW
Bk Fructose HEHE Glucose TEME Sucrose

E

Accession WM AREE WEHE O AREE BER RER

Phloem Xylem Phloem Xylem Phloem  Xylem

Qo1 14. 51 24. 28 18.37 26. 30 5.23 3.17
Qo2 13.16 22.84 15.42 25. 40 5.24 2.35
Q3 12.99 24,17 19.18 27.42 4. 66 3.45
Qo4 15. 70 25. 61 18.88 25. 60 9.08 5.63
Q05 15.14 25. 26 19. 53 28. 25 5.74 3.40
Qo6 16.39 21.27 22.06 24. 84 7.72 5. 89
Q7 14.14 20. 82 17.90 23.41 6.70 3.77
Bo1l 7.39 12. 38 7.16 11. 88 121 0. 87
Bo2 7.82 12.02 6.57 6.42 0.00 0.00
Bo3 5. 86 9.28 10. 44 15. 06 1.36 0. 00
B4 6. 67 16. 80 19. 70 20.41 0. 00 0. 00
BO5 9. 81 17.51 16. 61 20.01 1.36 0.83
Bo6 11. 61 14. 85 12.47 13.95 0. 00 0. 00
Bo7 8.11 16. 48 18.63 20.72 2.64 2. 60
Bog 7.83 13.92 17. 65 16.51 2. 94 1. 60
B0Y 4.14 12.51 10. 36 14.03 1.34 0. 99
Hol 11. 35 4.67 19. 36 10. 36 4. 88 7.77
Ho2 5. 24 10. 91 13.83 26. 56 4.63 2.31
Ho3 11.41 11. 96 13.10 11.09 3.88 1.24
Ho4 5.38 9. 36 8.90 13.89 0. 00 0. 00
HOS 7.04 7.40 18. 09 15. 88 2.83 0. 94
X01 10.15 21.15 15.97 23.28 12. 60 4.95
Xo02 9. 65 22.43 14. 06 24. 29 5.27 3.04

SEHAE 10. 06 16. 43 15. 40 19. 37 3.88 2.38

/% 34,29 43. 30 52. 49 50.73 13. 22 6.23
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AR LI 4. 14~16.39 mg » g7 ' FW, ) 2 &8
RS ERENGMAH R MgES N
FioERMSF TEEPFEARARER S,
“UEE D ASURESRERAE, LEAR AR T AR A A
LB 4. 67~25.61 mg « g ' FW, KRR S0
GTERRENMSMRAA T ERPETEERER S,
WREHEE NEERSERN S EEEDE
ARERIERP b RaE" %, LEHA Y
N SRR R A SR S B R TR A 1
MEMEAERAEDWTEBRETER TR
JEER.

2.3.3 W S5RWE. EEEML. T MNAEE
TN S B R, WA S B ke
0.00~12.61 mg » g ' FW, EZ 4 fh1F 1.00 ~
6.00 mg * g ' FW, 5T A S Fh i 65.22%, “¥EE b
25 AR S B AR (12.61l mg « g ' FW), 1
“UEE NRTHEERMNIEE NUSREH% 13 5
B NCRERRE R ARSI B R A R I A
BHALTEE A 0.00~7.77 mg » g ' FW, &£ 1
0.80~4.00 mg » g ' FW, A R 60.87% ;&
EREASHFRDERKRLE" .77 mg » g FW),
AR FEF B FR A B TR A 4 AT, ZEAR S
A AR SRR (G 3) . A RS R

60

ol - i

e
=
E
1 g
Kt 2
B8 3t
o5
2201
E ot . .
= PIRAS YN
Phloem Xylem

L AR R FE R RS BT AR
WHAKBITBMHOAFHERSTES R T
B,
2.4 TIHHENES B XEHEE

BN AR AT A 2 KGR EE AR TR
BRI WE 2 fin. BIEEEESEEAE
AT 14.29~46.17 mg+ g ' FW,E ¥ H 2
29.35 mge g ' FW, B 2 A& BB & MR A E
“THE e s AR IS AR B AR B AT 18. 43~
56.91 mgeg ! FW,F¥{HE 38.18 mg » g ! FW;
AFEHAFESERSNHMERETSE M. &8
J756.91 mg « g ' FW, $J] Bz #%H BE{H i 28 fL V5
7 15. 66~51. 84, ¥ (B R 32. 28, H i B 4 A5
1€ 20~45 {3 F 0 69. 579 EHEM AT 45 B4R
M RERA 34, 2T RE K H 2R SR, B R
MRS P RBEFYE MOFEE”. KRR E
{9254k 5 FE 7 23. 19~68. 37, - {E & 44. 69, #if
BEHTE 25~60 & & 73.91% , e B EE (A S 3
BEETEFTETRER G o “E gL b7
s 68.37, ELESTAT R IR, 78 BT G Ao, AU 3
A-dh A (HOL,HO3 , HOS) Bl B2 5 T 5 1o & B FnEH
AR T AR, AR AR TR SRS &
T (A B v T R

70 b
260_ i
= 50t

aiid

g 40r

= £ 30 +
3\

S 20F

10t

AR Y NJiE:Y
Phloem Xylem

T AR R T IRE, SR BB 5020 MR , A s S AR THAR FIIR AR AL A 1 A SR 2 B 8 99 D0 I A,

Note: The horizontal lines in the interior of the box are the median values. The height in the box indicated the distribution for 50% of the data,

Approximately 99% of cultivars falls inside the whiskers,

2 FAEE MEMAREESEMHEETLEENS 6

Fig. 2 Range and distribution of total soluble sugars and sweetness value in different species of radish
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F4 PEE S HIEX S
Table 4 Correlation analysis of different components of sugar
HLEE Pructose HEWE Glucose HERE Sucrose B Total sugar FHE(H Sweet value
BIE REER P& AR BEER BIE REER BIE REER P& REER
Phloem Xylem Phloem Xylem Phloem Xylem Phloem Xylem Phloem Xylem
BT RE 1
REHREHE  0.7156%* 1
WA ERE  0.599 6> 0.471 8* 1
RIFERE B 0.522 9~ 0.807 3%*  0.638 6% * 1
VIR 0.615 3% % 0.568 7% *  0.521 9% 0.613 3% * 1
REEEBEEME  0.645 2% % 0.358 6 0.6329%*  (.430 8* 0.806 1% * 1
R WEE  0.8656% 0.6822%* 0.8627%*  0.6991%*  (Q.8130%*  0.808 5% * 1
ARBRFEH  0.704 4% = 0.9325%* 0.6430%*  0.9470%**  0.7054**  0.547 5% *  0.802 0% * 1
PIEIREAE  0.933 9% 0.717 8% *  Q.7829%*  0.6642%*  Q.7993%*  0.7909%*  Q.9857**%  0.798 9% * 1
REREHEHE  0.732 9% 0.971 8**  0.5955%*  0.9031**  0.6791**  0.508 1% 0.782 4% %  0.990 9% *  Q.794 7% * 1

¥ M BT P<0. 05(% ), P<C0.0L(* * ),
Note: Significant at P<C0. 05(* ), P<C0. 01(* * ).

3 itie

HEE NSLEE AR, B AR 2 DR X B
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SOVE R AR R T AR CGREEh
1. 75 & &R 0. 75 WA 1. 000 , PR I AT 75 b
SEAANELSEHELSBEIFAELRME MA
JEARFIEHERE N . IR 2 B, TE & R . 7
BRI S HAE & B R B K (r=0. 971 8);
REHEEHSERES B0 EREETHRGC=
0.993 9, EARY MR PEEHE S EWERS.,
BlEFREHER L), A RS BRI E
FHRA R EER R, e U0 g e A
gEH, R BT B S RS B B B R
I, RS EE—ERE LRI TE MR KD,
FERTRTEPR D, B (E 5 WS P SRS & ERE G
Kor (AR B B 2 A, VA A HPLC 245 1
3 FivhE o 2 AR M M & B vf L EL B v B R
BRE BRI/, EIL S MREE M5 AR
FH HPLC 045 i RAE S T S & AR N
B PERA 28R S8 K T BB SS BN 2 b
R RN HERR P4

R A HPLC (AWM T 23 M b A FAR
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B MR, TOIE TR B A S AR T AR S A A b
FEMEES, HRVEE BRSERK. X5
HARA M3 6 8 M aH kLA AR TS MR & &
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SR H TR 2 H AR R R SR
T LT A SRR T R SR K
AT, MA %% 364 FOR IR 5 60T AL 4
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FTE . BRBOTE 3 SN BLah Fh B IR 0 PV MM &
BRI 553 T 45 3R R R R B B A A R A 25
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Component and Content Analysis of Soluble Sugar in Various Radish Cultivars

LI Yuanyuan' , WANG Binglin® , ZHANG Jun' ,JIAO Dongxiu' , TAN Cangsu' ,CAO Hui'
(1. Key Laboratory of Biochemistry and Molecular Biology in Universities of Shandong/College of Biological and Agricultural
Engineering , Weifang University, Weifang, Shandong 2610613 2. Weifang Academy of Agricultural Sciences, Weifang, Shandong
261071)

Abstract: The content of soluble sugars is an important factor to determine the quality and value of radish. In this
study.the content of soluble sugars in 23 cultivars of radish were quantified using high - performance liquid
chromatography(HPLC). The correlation between sugar content of the xylem and that of phloem was analyzed.
Furthermore, the relationship between sugar content and sweetness value was investigated. The results showed
that,the major components of soluble sugars in root of radish were fructose, glucose and sucrose. The glucose
content was the highest value,with a mean of 15.40 mg *+ g=' FW(phloem) and 19. 37 mg » g~* FW (xylem),
followed by fructose,and the sucrose content was the lowest, The content of soluble sugar in xylem was higher
than that in the phloem,and r value between them reached 0. 802 0(* * ). The sweetness value of phloem and its
total sugar content showed high positively correlated. So did the sweetness value of xylem and its total sugar
content. And the r value was 0.993 9 and 0. 971 8, respectively. Moreover, fructose content was the maximum
correlation with sweetness value. This study provided a theoretical reference and useful resources for radish
quality breeding.

Keywords : radish; HPLC; soluble sugars



