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Effect of Chitosan Treatment on Sprouts Physiological and Biochemical Property of Radish

ZHAO Xiao-guo,ZHU Yi
(College of Food Science and Nutritional Engineering,China Agricultural University,Beijing 100083)

Abstract; Adopting “Shengfeng” white radish as experimental material, seeds were coated with different concentrations
(0.1%,0.3%,0.5%) of chitosan. The variation of physiological indexes of 3-,5- and 7-day-old sprouts (chlorophyll,
carotenoid, total phenolic,total glucosinolate, DPPH inhibition ratio, PAL activity, CAT activity and POD activity) were
investigated , to investigate the effect of chitosan treatment on sprouts physiological property of radish. The results showed
that the effect of chitosan treatment on sprouts had a significant difference in comparison to the control sprouts. For the
3-and 5-day-old sprouts,the contents of chlorophyll, carotenoid, total phenolic and total glucosinolate were significantly
enhanced under 0.1%5,0. 3% and 0.5% of chitosan treatment, For the 7-day-old sprouts,the contents of chlorophyll,
carotenoid, total phenolic and total glucosinolate were significantly increased under 0.3% and 0.5% of chitosan
treatment. Besides, the CAT activity of 3-,5- and 7-day-old sprouts and the PAL activity of 5-day-old sprouts were
significantly increased under 0.1% ,0. 3%and 0. 5%of chitosan treatment. The POD activity of 3-day-old as well as 5-,7-
day-old sprouts was significantly enhanced under 0.1% and 0.5% of chitosan treatment, respectively. It showed the
nutritional value of radish sprouts grown from the seeds coated with chitosan could be improved, which could provide
guidance for agricultural production.

Keywords : radish; sprouts ; chitosan ; physiological and biochemical property
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B WIE A . A6 R 1 B3 AW UE RO
Fh A (Vitis vini fera) FAFHE , T #E 35 U IR AR 1 31 2
W BR Vitis monticola LAAh , FE f 4 2 i S e — S e i
WEAEARNIERE . R, TS T ENEE
VEEREA AT i — 2 5/ TR . LR FnHERR 45 & i Ik 1k
NIRRT . SaS5HaET Y
WHHEHFEEAR 15 M, HEFEOTRFEME
BREEE B S AR R A s fh, Xk
AU EEAZHAENEMRIGEHOEE, B
R E L ORI B I CREF B b & # R
SERZ LR AL A R & B R E S B,
ZIREE AL TS & THLIX 3 A 32 R 41 0 TR VE 46 4 S A R
BER” MG BRI AN “ B 335 227 R iRh , o 5 L L AR e
WEFR RS, DU A iz il X 48 TR 35 A4 7, BR &
Jo A A T SR AL T SRR
1 #Me5H*®
L1 K5eshk
1.1.1 R “HREER” (‘Cabernet Sauvignon’)
2007 4E5E M ; “Hg REHL” (‘Merlot”) 2010 4F EHE ;“ Ty 55 227
(‘Marselan’)2011 4 EHEH ., B RHE ILPE S T &
BAEEwAE, M g, 2 ek
T BRATHE 1.5 mX 2.0 m, IEF . RAFGHTE A 2013
4 8—10 A,
L12 {50 SRR . 5E LC-20A, Kl
7% SPD-M20A, #3548 CTO-20A, 4 F & Zorbax SBC-18
(250 mmX4. 6 mm) &3 R Zorbax SBC-18(12. 5 mm X
4.6 mm) ; E235 1 JE 2% . Autoscience AP-9901S; H 25
B A ML . Autoscience AS3120B; 75 Ik B k4% : YL J0
SPKQ-300DE; Eppendorf 5804R iR ¥ % & O AL, 12 H
Eppendorf /A 7] ;_F¥#g 4 R206 & &0, g1
QYC-2102C R #EKR. FZIH b 2 fF (GR), H R
(GR) . HEE(AR) \H R (AR) 4K S,
L2 Wik
121 HEEGEFRR MEFHREO.5 ¢ MARKT
B TR I 10 mL 2% B R P L3S U, ki G 7
10 min JF7E 25°C IR 30 min, BUHE G 8 000 r/min {&
TRES L 5 min, U ETE, EH 4 K, &3 EEWT 100 mL
IR JES Bt » PR ERE 28 KA (31°C)H 28 T, 3% i F R 3h A G
EhtE A s Fish B=9 : DERFZE 10 mL, —40°C F{_FF
£ e R IERERT A 0. 45 o SRR ENS
1.2.2 BEXMWBHEAREHPLO EHMERST HE
TR R A P HERR -O-#AE T e, R
JR¥EREHaTFRRAY ., RIE AT RE
A [BFEA T e e o L HE DG IS R YK R  FE R R 3-O- 1 % b
HEH R -0 3 - AR R 3-O-MA .
FEEFR FO-HEHT. P AEREK -O-EE .
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Note: 1. Delphinidin 3-O-glycosidas; 2. Cynidin-3-O-glucoside; 3. Petuni-
din 3-O-glucoside; 4. Peonidin-3-0O-glucoside; 5. Malvidin 3-O-glucoside; 6.
Peonidin 3-O-(6-O-acetal)-glucoside; 7. Malvidin 3-O-(6-O-acetal) -glucoside;
8. Peonidin 3-O-(6-O-coumaryl)-glucoside; 9. Malvidin 3-O-(6-O-coumaryl)-
glucoside.

B1 #AHEREEEEHN HPLC &ikE

Fig.1 HPLC chromatogram of athocyanins in skins of grape
1.2.3 @igsH K 520 nm, Fi#E 1 mL/min, FiE
35°C, HEREMRFR 20 L, WiBhAH = K : ZHE + R A=
800 : 100 : 25, B=400 : 500 : 25; & & . 0.01 min,
100%A;345 min, 70% B;50 min, 70%B;51 min, 100% A;
55 min, 1000 A, Wi aHHEUE, B 5 min,

L3 HdEstr

HPLC /3 #r B & 3 W, 4R LA 3 Wl & M ¥ 1E
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2 HER59W

M 2 A%, 3 AN AP A A R L PR A AR R 3-
O-WE W , EH AN, “BE2"h S EEE N
4.24 mg/g; “TRERER"IKZ N 1.52 mg/g; “MERERL & &
BAR, A 0.15 mg/g. TEBEAHIA A H], “ 5% 22
HHERR SOHERT S RRAR THE 2 1M, E
RHEBRIFURERR, HEBERARS 30 d BB HEXE
77 10.5 mg/g, Z J5 T, R A 4. 34 mg/g; “IREE
HHIER R SOMEMHER G 10 d FHRERIIRER
fH) 4.38 mg/g, REHRM T BB TRE, &iFE
3.5 mg/g/ch, T RE R B8O 28 “Mg RE B P IE R R
SFO-HEMET & BIEERAJFH 20 RAB R KME, & T
“IRERER”, R 4. 98 mg/g, ARG G218 T I, R & &
3.62 mg/g,

HE 3 ATALAEE R SSO-HBWEHE 3 S mFh i
MEAE RS BRP RN R, 257 ARI5E R EF

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

sl *\
HF @ L 201022).13~17  RIBFHFEE -
—&— “JREITK”  ‘ Cabernet sauvignon’ — “BFE?I*" ‘Cabernet sauvignon’
—a— “MEEHT”  Merlot’ —a— “HFEH”  ‘Merlot’

S8}

—&— “LTE2" ‘Marselan’

S

1 10 20 30 40 50 55
40, 1% Colouring days/d
B2 ARAMRMREEZEIOHERETIRE
A REPRTL
Fig. 2 The change of Delphinidin 3-O-glycosidas content in
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different Vitis wvinifera grapes during riping

R SOHEFHE SZ2"h S BEm A 1. 05 mg/g;° jﬁ“
BRI Z N 0.84 mg/g; “HgRER” & BRI, RA

0.13 mg/g, TEREANH % A ], “ D 38 227 A 1
BEIIRR HGBERARE 30 d X8 &R KRERN
2. 24 mg/ g, SRR TR T HE R g 0. 86 mg/g, #L 2
TRTHANISE RN & K “HRER"E 10 d FHEE
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Fig. 3 The change of Cynidin-3-O-glucoside content in
different Vitis vinifera grapes during riping

H P& 4 AT, 3 At i b ) 2 SR SE TR B ARG
B SA 3-HERR 3-O-Mat, “DF2 R
HHEBAERNIRPHA RS THE 2 Mafh E%
SRR 30 KiABIHAMER 7. 43 mg/ g, K5 2RI T
Rée Ul 24 38 %% , L W R B B A s “ Mg B B3R 20
KBBIRKRAE N 3. 72 mg/g, ZJ5 VAT B, R &
BJE 2. 84 mg/g, WA T 2300 “HREHRH S BRHEREK
18 2. 72 mg/g TR 2.21 mg/g, FREIRER 18.7%.
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Fig. 4 The change of Petunidin 3-O-glucoside content in
different Vitis vini fera grapes during riping
PHEBGENIRPEASSTHE 2 @ Fh ER
BSERUGESE 30 RiBBRAMER 6. 18 mg/g, AR5 TR,
FaETE 3. 66 mg/ g, W/ 40. 7%, T R oK “H e
B E RIS 10 RIXBIHKRMEN 3. 82 mg/g, ZJ5 1

TR SRR & B2 3. 02 mg/g, AT 20.9%6; “FRER
BRHA B iAo ME 3. 18 me/g TREZ] 2. 63 mg/g, TR
R R 17.3% .
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Fig. 5 The change of Peonidin-3-O-glucoside content in
different Vitis vini fera grapes during riping

M 6 AT, —HER K 3-O-#E A 3 MR
A R O K R R S A I B . 7R 5 G R 58
B, Ty B Oy 9. 02 mg/ g “IRERERTIRZ
9 3. 58 mg/ g; “HeREHL"BRAK N 0. 30 mg/g. 1% A
Wi, LF 2R LS BN RR, K BERAR
30 dIRFRARAE N 31. 95 mg/g, ZJ5 T, A& RN
24. 82 mg/ g; “IRERER” HH BEN [ A F5 L 75 2 W g i A2
FETE 13. 05 mg/gs “MRERL"H MR R 3-O-Ha bt
HREROFH 20 KRB HARE, K& B E TRE
AR TSR 2", 15. 20 me/ g, RJG 18 T, Rk
W8 12.2 mg/g.

w1 P& 7 AT TR A R S R ], F B R R &
BEfbE AR AR R U 3 MR AR L, ‘B 2R
SR EHABERAST 30 dABI B KME R 1. 16 mg/g. R
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Fig. 6 The change of Malvidin 3-O-glucoside content in
different Vitis vinifera grapes during riping
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Fig. 7 The change of Peonidin 3-O-(6-O-acetal)-glucoside
content in different Vitis vini fera grapes during riping

J& T B SR H A R 0. 72 me/ g, B/ 38. 0100, KR
ek i 2 o R 5 “Hg RE AL 7E 56 20 KRB Bl KAE, & & A
0. 98 mg/g, RULHT & & H 0.75 mg/g, WA T 23.4%;
“TRERBRHS B SR 0. 98 mg/g TRER] 0. 65 mg/g,
TREREER 33. 6%,

H & 8 AN, LR R C B b A A7 3 Mt
BRI A RAE RS R A B, 7E% AR5
B, “ B 27 S B R R O 3. 75 me/ g “IRERERTIRZ
9 171 mg/ g; “HE BRI & B A%, LA 0.08 mg/g. TEH
H A, DF 2R E S BESRR, HERBE
)5 30 dIRBBRME N 8. 81 mg/g, ZJ5 T, A
B 6. 86 mg/g; “IRERBR"TESE 10 KL AMH, HE &
o 6.21 mg/ g, ARG EHE 5. 61 mg/g; “H R, —H
HRR BRI & BERAE S 20 RikFIHEK
B, HEBRTSEZ",06.12 mg/g, R & &7
4.21 mg/g,

9 fTLIE L 1E 3 M R A A B iRV K
AR AR B B B R AE T R A A A .
TR AW S A, “DF 27 S B RE N 0.49 mg/g;
“TRERBR”IRZ N 0.06 mg/g; “M R & BRIK, RA
0.02 mg/g, TEHERAWIE, “SE2"h, K BER
5 30 d IR B R RER 1.06 mg/g, RA & BN
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Fig. 8 The change of Malvidin 3-O-(6-O-acetal)-glucoside

content in different Vitis vini fera grapes during riping
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Fig. 9 The change of Peonidin 3-O-(6-O-coumaryl)-glucoside

content in different Vitis vini fera grapes during riping
0. 82 mg/ g “H REBIL” Hh bl il [7] SiE Ji5 L 75 & 2 1 n ), 2R
et & B2 0. 96 mg/g; “IRERBR” P, HEEF KX E
OMEAEET S EERAFS 10 REHRKRERN
0. 33 mg/ g, XA A8 T RIS & 8 0. 26 mg/ g,

H1 P& 10 AT LA H  — F PR 2R 28 0 7 S I o 2 B
7 3 ML R R B A A RSP AR LB, 5%
CNISERU, “ B 2R A BRI 191 mg/g; “IRE
Rz K 0.16 mg/g; “H RE B & B & K, LA
0.02 mg/g. TEHEBADIN,“SF=2"h, HE B
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Fig. 10 'The change of Malvidin 3-O-(6-O-coumaryl)-glucoside

content in different Vitis vinifera grapes during riping
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Change of Anthocyanins in Different Vitis vinifera Varieties During Ripening

LI Xiao-long' , ZHANG Zhen-wen""*
(1. College of Enology,Northwest Agricultural anf Forestry University, Yangling ,Shaanxi 71210032, Shaanxi Engineering Research Center for
Viti-Viniculture, Yangling , Shaanxi 712100)

Abstract;: Taking ¢ Cabernet Sauvignon’, ‘Merlot” and ‘Marselan’ three grapes varieties as materials, the changes of
anthocyanins content in three Vitis vini fera varieties berries using HPLC technology were analyzed. The results showed
that nine kinds of anthocyanins were detected in these Vitis vini fera varieties. Nine kinds of anthocyanins in ¢ Marselan’
increased maximum at 30 days after fruit coloring, then dropped;nine kinds of anthocyanins in ‘Cabernet Sauvignon’
increased maximum at 10 days after fruit coloring, after that maintain stable level; for ‘ Merlot”, the contents of
Delphinidin 3-O-glucoside and Peonidin- 3-O-glucoside increased maximum at 10 days after fruit coloring, while Peonidin
3-0O-(6-O-coumaryl)-glucoside and Malvidin 3-O-(6-O-coumaryl)-glucoside increased as fruit mature,and the contents of
others increased maximum at 20 days after fruit coloring.

Keywords : anthocyanins ; grape; ‘Cabernet Sauvignon’ ; ‘ Merlot” ;  Marselan’
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