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Research progress in preservative mechanism and application
of tea polyphenols in aquatic product
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Abstract: There are proteins,unsaturated fatty acids and large amounts of water in aquatic products. Aquatic
products are easy to corrupt,degenerate, so the aquatic products preservation technology has been become a
hot research,especially bio—preservation. Tea polyphenols are phenolic compounds in general. It has a good
antioxidant, antibacterial and antitumor etc. In this paper,constitute,antioxidative and antibacterial mechanism
of tea polyphenols were introduced. lts application of tea polyphenols in aquatic products was summarized,

and the application prospect of tea polyphenols was also predicted.
Key words:tea polyphenol ;aquatic product;preservative mechanism;application

B E 5 £ S . TS205 MERARIRAD A

R i PR B A DR TE 5 56 L IR A L ER R
o B B T AT B A AR T TR AT R
SR A ™ il RS S AR O A v, LR s MK 0 2%
HE S E S A R R, AR E L AR
FErh, 5 5 AR 0 VAR, HL 2 B AR 5t , PR 1T 7K
mi PRACE L8 1A BN AT ST N D3 SR B i e AT
NP T2 ity R A P R T AT IR PR B A 2
PRAE LA PR AR ORI S5, 38 A AT ORI
M3 et 5 DR A AR PR A i, A 2 PR A 1) 22 4 PR 328 0
FEANATRIHHYE, — L8 LUK AR To 55 ) 2L PR 57
JrOREREAT O 2R PR AR GE W 5 kS AT S8 OF
PAR/EINA SIS R RS R 0 b/ NI BN AN e TR B S U
o 2Ry, XPRFER B AT 5, 2 AT R 2
HSKR IR —Fh 2 R IR My ) S5 5 2 Wy 2242 JoTE, 2

i EEA.2012-11-16 * @I AA

EER N A% (1973-), 4, 1, 81345, FE A T 61 R K= S dm
I 5,

E£TH .+ =278 %A L4 %(2012BAD29B06 ),

X E % 5:1002-0306(2013)08-0365-04

R Al R AR . FRIE SR E i KR &
WA= 2 —, TP R A 2 WA 7o AL R R UE . i b
JUREME N G2 Z Iy PRI 2 AW I, 2 2 1y
M= A 2B T OO HBRE o [RIR 255 22 Iy ) 7K = i B
AR I 1B s AP A A AT T B8 20 P 5 A= )
M A L E G I 7 28 A S B 7K™ i 1) B SR, A
SCLEIR T A 22 W B ZH S BERA M R L AR L EE DL K AE
7K = AR R .
1 HE@MARMER

7% 22 Wy B0 S B R IS L AR B IS L B SIS L
WE SR I 25, Horp st e e 2 b i LA 2 2R &
AT 2 W ) S PR o TR 2 R & 1 60% ~
80% . TR FTAE W, 75 2 Wy AT P AL FINE B
IR AL T A AR ) A A T I R A i A A 22 e
A R -0, O SV [ b At LB 2 L H AL
2% i SRV 22 A

AWy ARG Y, AR, BE A A, A7 0]
R, IT I A RO Pk o HAT IR 05 2R 548 A 10 K R
TG 8 B AR AR A =FEZR . TR &

(eotazmem 909



J@.‘%:MI}&

Scence and Technology of Food Industry

B P8 GG « PN S5 LB 77 B0 T3 Ig, AN T
ST, KM pH A 3.0~4.0.  Z5 22 1y ot RN R LE 450
TE > WM S N R o R AR SR G A A AR,
2 FESEHRREENIE
21 FEzWHRmEAE

A2 W BT PrEaie/E A, JUHE LA FE LA
fe oo A5 2 Wy HLAT VIR EURE A At 3L 4h &, B RE
BG4 )Em s, IWEIE v A AL, (R BRI SR A Y BT
S ABE S M
2.1.1 B HEAE A R REWm S RS
Wy, T OREN B L 5 AU AN R B R L
M HEAER, AT, T 45 HE = AN i) 11 5 v
e 2RER, AR ST, P DL My Bk i o B R
R I IR RS, BRI A2 T, Sa Pt 5 AN R IR U7
iR <o M4, BE S BRI At 3L 4 &, 1 B i AL 4%
AR A, e R SR R R N, B R b
NE A B L. R &2 2 W5 o e duEib)a - A2 )
Vi 5 5 (1A 25 T AEAE T, A2 BO8T it Ak &9, T H
Ty A PrE DS th A2 Wy 2 TR a4~
8N FR AL, M pr A A ae Jy s RE A, A RN R
SRPLEALF o Almajano® P g 275 . FH A5 RS 4055
SEPUAEALBE T, RILSEAS L A5 T5 B A th 2k A 71 &%
510 Staszewskil'™MJFSUAN [F] Fh S 21 2% 2 9y ) L aa fb
A8 7, KRILPUEABE ) A KA 28 255 22 1y R IR BE, T I
F O TR 2 Wy 4l k. TR R BAE i B HY
Py in AN an g A= 25 CL 4E A 3R E B IR S5 it H BT A
T g g,
2,12 EHEE&EBET REZWMSBAIImERIEN S
5 AN R SR A R B, vl B B N A A Y T
REALAE M, R, 255 2 M) 3 2R B8G I B ek,
FHA i R R ME T UL . 4= B A5 P ST R B, Fe
AR IIE GR 8 NE DR A I A Al o 2% 22 Iy 4l v I 3 4
A, TTDUE S B AR B I X AR U R A
WXk 42k 25 1 1R 285 A AR e e AU D i e 1) — e AR
FH S ABAS S ME— R 22 o 4% 22 1yt AT Dw o 254 410 il Py
A5, F ) 2 RA A A B AR R, R B BT A AR .
2.1.3 5G5S R Bt b Mg vEYE A SOV AR
b, A ZWmae SRS A8 G, TR M E S
T ARG AR A A T IR A TR P . ISR A 2 1y
B Eh 2 NS A A AL I 5 | D PR AR A N T, 4R R 41
IS I RITERS o A% 2 Wy tH BE AL JEFTE 1 AL A4 Py Piss
A RN PR o AX TS 2SR, 2250 /S BRI
B e H IkS—HE R i (GST F X — G S 1E
FH S HoA i I A 11 GSTE 1R LA AL H IR B /Nl 1)
GSHE B4 25 1% 4
22 FzmryiENE

ZR 22 My %) 5 | B Y B0 [ 4 TR, 00 < €0 e 2
BREA V0T T EC R RHZAT B OB 25 FhE T o o Haas
nEE i, AN R — P R A1 R SR PN ER 51 o AN [A] 11
201 BRT XS 2% 22 Wy AT 52 3 AN [R), BT 410 B iR R 28 L 2%
Z IR A5 2 0y R 45 44 » Sakanak a2 WJF 97 & B4k
2% Z2 Wy A] LA SEARG 2EFORT B8 2 P A T R, N 22 1y
L5 g AR W5 258 PR 581 RN B 20 PR AR vl 20 P11y i A

366 013x%sm

Tt KE &

FRAR o WFTTUACBL, 2R 255 REME T Le Erdst vk (1 209 1
Ul Escherichia coli O157:H7+Salmonella Typhimurium
DT104. Listeria monocytogenes~Staphylococcus aureus
Bacillus cereuss . A} 2 EEVMIF ST A 55 22 My X 41 T8
A3 BB IR P 5 2% 22 Ty %o < B (0, A 28 R L G T
ZEFAT TR AT TR B S5 AR A0 BRT A 2 23031 M 6.25%
12.5%25% ; 7§ 22 oy R4 1R S8OCR B 2% 22 13 1 T 2 A
VRIS TA) A 5C o SIAFEISR ] iyt (0 il v B 52 T ¢
R TRARPPIER 0 3 ) AR LA BB TR IR (ECGD
FRETILEFRUE TR EGCE ERILKRE EO .
MRS CCND , I HLEGCG IR fiE ) fe i o 255 22 1 Al
LS J5 H A W IR0 B A S TR IR T i
JUAER AN A o

H A 255 22 19y B30 B H LB v R WA, B Ak i 22
Aifr D1 2% I [R5 2R = . 52 1 6 DR] ) 52 01 R4 55
b2k Z Wy or 7 I R SR S A T T R A R R
WRFE KA G A, B K PE R n) b iR
LK G5 5 52 HE TR D05 5 o AU 40 O I
BT 5 T M5 4 30 5 A1 e A4 AR A A 40T S Ak iR
BLER TR d A 2 Wk vl & Ja 3 7 R A% S
S, S B A ) DR R R 5 0 AR Y B Z T ARST 2
BEL, FEARAET o Yl W] T 5% 20 My 1 43 R 2 JHe AT 11
(SRS O T WA R A - EE S BT S = VAN S
T 22 Py X0 < B 00 T 2 TR e AR ) 5 A 0 1T PR 30 1R
HLBLAE W], 25 22 Moy vl 00K 400 R ) 35 4 5 S04 i
ARG N, B A A0 i P A A s[RI UE S 25 2 1y
A LA BHAS 4 B DT TR R R, DS i E 41 i
PR 435 460 ZH sk A S Wit P A i 12 5 e 2% 5 350 1T I
EBLDIRERIE S ISR I TR WY, 25 Z2 Wy ] LA
P28 A TRT A P ) 2 At TR e AR — At T2 DR Y I 1) 3
P 0F A B I B A S R S, % 22 1 T A AR
WA ZEAL B A0 MO I 45 K o S T P LA YA SRR Y
i1 e g3 B L PR A 2 PR PR 34 v 2 Bl ] 7] R B
(Staphylococcus sciurd) by SZ56 B, WF 50 H & A W) DR
F) (NE EL R B hy = A5 22 19y 3.0/L 58 SR M 10.0g/L 5 3 1
PEFO. 3 /1) T2 B 2] TR BT PR 400 1 28 R 55 A LB o
S5 AR W], B2 ORAE TR S A2 Bl 8 20 B3R AT (1) e 2300 18T
W 5 R/ SR R JE 43 5 2 0.8mg/mL 5 1.6mg/mL,
it 5 A BN ) 1) SE 1, 528 AR 400 PRACE 771 5 3 40
bl T 7 R LRT P A2, 19 00 v A 20 I A 1 it TR 1 1)
e, MO A AT B A AN I B S AFE M, N A i 4 A T
SERENE, W3 T R L T AR S A L 5 AR N
FEW AL, S 2T 0 P PR AT A0 IR RS
3 FEMIEKS R L EBHTREE

622 0 S T 40 2528 K AR, 954 2
04 5 I R P A1 P I 4% 2 48 3R CTVB-ND
SRR Al Hs 22 Ty R AT Z5CH A i) 4 PR S AE, Uz I D
AL, S22 J63 WA T, DA T SE A A SR A5 TR i R fif
Wo WERTTPHIT ST T ¥ i0~4°CEAT N AN R BE 11 5%
22 Py PRACEIBONS Y £11 B IR PRACE GRS 45 SRR WIAEAH [
FRY I 3R 30T PN 5 488 5k 22 I 985 R A B S 1 7Y £ B pHL
TVB—N A bR 7 s 50 S A 174 o0 AL, i Je s (B
PET XL o Fanl™WEFT A% 22 M0 i £ fl R 74 il At




ﬁ.‘%:im}iil

t K&

H TR AR AR R SE 5 R LB £ (R IR R VO E R RO
2%, 4B S pHL TVB-NAH . i 48 B LE Z iR (TBAD
B B P R AR (RAED B AKX AR . A 2 Iy RE
M A R AR ] . SRS EEEMIIF ST R W, 4% 22 Wy e 4t
KA gt AR 0 O B BT SR HH T ~8d, A 8 H 0 i 4t
TR, FR R IR 7 4 o XSSP ST R, i
10 T AEO°CEL SRS AT FE T, 0.2% 45 Z Wy e 1T %%
FEATG AR 22 Fa A it e F RIS A= 1) A K, PRBERRITZE 1<
KA TR o BRBH WIS B, 45 22 19y ) 74 ik
BAn PR B AT — 8 BRI o s 22 Wy Ui v i L £,
MR MBI R B, nf LIk ZEpH R B A TVB-NAE 1)
ETF, — s B s g A KT . 2.00% 45 2 19y
TEE VR AH X At o4k 5 21 X 4°C A g 5 A0 AT T U 1R AR
E 0 R . SRR EEWF TR I, 25 2 Wy S RS
B4 £ EL A B 0T B 0 R RN P S AL AR T S BE g ) R AE
A0 1) JE AR T . RIS, Li25eRoih, SR FH 4% 22 1y ot i)
O AT AR, AR B B R bR HEAT VRN R BLR T 4 2
Ty A 3 ) S50 (1) T% B8 30 7~8d, FH 2% 22 T Ak R ) i)
1 T S Ry 13~14d, [A B pH - 45 & M 2h FE & KME
R AR 2 LY 22 P AH X o B J =5 BTG, A% 22 T BE 48 4
KA L R A (R £ B B XS ST SR B AR AR £
T3 £/ HY 420 6 4 BA AT A i DAY vl 116 ) ol i I i, i K
LB ARI] . st R AT S 3R WA 4% 22 Wy AT RE BE 42 =)
A £0 FL P BEE I T B 5 S KA £ 0 L 1) T 200, L
JIN A 200~300mg/ kg B P 250 9 (5 25 . 1) 2% 2P 5 A0,
W, A% 22 10y BE AR ¥4 ik 71 BE (R IR A« 3 S A (B < 3%
I R LG s AE 27 VA e A0 JBE RN VA VR 10 JBE 1K) K O3 1
MY 20> 5 B 8 25 S0E 2 VA ik A1 JBE 5% JIg i 55 1140 AT o

2% 22 gy ads m] LN LA £ 62 70 B 5 Aol FH R v Kk
MR TR AN ES U AR POIST T AS 22 Wy  FLIR BEER B
5T B I DA R ) AR R S SR (I PR A, & R
W, JH0.50% 4% 22 % +0.08 % L MR 4% BR 14 25 +0.03 % %
FRT T +0.10% 111 B2 P B A 1 Jal 1) £ 62 750 v g 2 b )
R TR A i AR K . TIPSR 0.2% 11 25 2 15 . 0.2%
MR R L A HE I < 1.5% 1P 578 - Bl X K o AT HR I
LRAE, 15 5 BEZH AH Lh B8 98 S K74 ik B2 v 1K) K o £
TR HLII8~10d s Feng®5 PR A BL4(/K (Img/mlD 5 BE 7
7101 )5, SR )5 FH0.2% (wiv) 25 22 Ty i I AL B, 7E4°C I
J15d. &h ST B 22 Wy RN L S A B S BE AT R P
FZ 08 5 i il 44 B 1 o i A AR K g
WG AR U (1 Tl O R B R Pk o LiPIT 5 78 2
FFPEEU ) + 50 TG L A% 22 W + 50 T Bl o 41 ik (e[ 4T
10 £ 7 V4 T R S i KR S A AR AE 4D CTF
20d, XA, BRI E R MEREAT E WIVT AN - 455
ST, PR A By v 34 nT LR A 2 £ R T R R S
KA 3], L5 o0 AL AR Bl AT DLAZE AR T 6 ~8d
4 FEEMREEF AT KRR S

LWy 4, JourEE M, AR A0IE Pl
SRR L N N0 R I S iy k= S W LT RN il P E
A 385 AL VH 2 o KT 22 A IR LR s A 22 1y A TR R
T A A R T 4 R 1 2 TG B L B P R
T B AR FHU; 5 22 Wy KPR L, XK R T
HLRZW /N, BEE U IR LR R K 7 b 1) XU 5 4% 22 19y 4T T

Vol.34,No. 08,2013

FUEALG, 2803 1wy s 4% 2 By R A AR R A vy, AR v
TE— SRR L LR T HE N
5 RE

A2 B IPR HTT S AR TR R0 B8 7R B2 AE E 7 4
P AE 798, (HIE X ANARAT - M EE R . 22 W )m
FTRARPUAEALFNAIPURE ), X AR 24 Tosg . FE
A AR K], BA S D JSURE AR ™ 2% 22 1y R 2 AT
IR AT A o AR AT H ai EAR AR N R, XK
iy FRT S SROBIR g F4T [R I S 255 22 A Dl R AR VR (1
B it OR B TR A 7K™ ity v Y 2 AT B A 1 O R T
St M TR ML S bR N TP IS AR B R R
AR ZWHAE UL LS 1 w5 ZEHEATIR AT - a. 45 Z 1) 1]
B 5%, P I A A 2, A A B R N B2 2]
o B 2 SRR ] I Ak Bl A SR DT iR R
Wy EAT A 22 B T AE AN W L P EAI PR AT 3 T
Wy FLR A VR, DB 2 2 ST Ui, bk 2 1y
ARG, AR %, BAT R Pt LBE I 11
[Ny, 5 2 ke A s A ™ A AT B s | AL PE )
JEORUHET O Eb 3, 5200 7K il R 38, PR I, A D et
R 2 20y A 5 AR T IT, S I 444
DURZ AT 705 il B S B FIVES % 1 0 & 75 A7 5% Wi, A ]
PP B S A I AT A AR R ) R ¢ A
R il i P R 2 22 Wy B A IR SRS Jn ) A 1 1
SRERAE AL, SEAAFRAMT IR . H i 2% 2 13 11
il 8 PO AE 1B L s A AL, BEFE T 2 0F 9T TAF
AIANTER N » 2% 22 By K545 21 78 53 B TT A AN

Z&

[1] 224, i) 5, REBRAE. AW PR EEB R AR = S th8E P 49 12
AR 2o T kA3 ,2008,29(4):311-313.

[2] k4%, B A XS oyt R R[] Rt 5T
&,2005,26(2):33-35.

[3] kA, Bl S, F B R, F. 5 5Bk &6 4R SE4E
R F B A5 4R,2006,6(4):106-110.

[4] ROk, 44 R E A, . %5 % B b s 5P A BRI K 3
&5 rall]. Feet A ,2011,31(2):105-111.

[5] Khan N, Mukhtar H. Tea polyphenols for health promotion
[J]. Life Science,2007,81(7):519-533.

[6] 5, ZRE A K LM AN FAHREL A QI it
JE[J]. P ElE 2 ,2008(24): 13-16.

(7] 20 E A4, 50 F. RAREAAL S B /£ A H 5
HAREE b a9 B R []]. W EAFA,2006(3) :33-36.

[8] #h E BL. s ASAL (M. #8 M . iT dA R H R iRAE, 1994,
[9] Almajano M P, Carb6 R, Jiménez J A L, et al. Antioxidant
and antimicrobial activities of tea infusions[]J]. Food Chemistry,
2008,108(1):55-63.

[10] Staszewski M, Pilosof A M R, Jagu R J. Antioxidant and
antimicrobial performance of different Argentinean green tea
varieties as affected by whey proteins|[J]. Food Chemistry,2011,
125(1):186-192.

[11] 2%. X % Brog iR A A F R A LG RA)). £ F
J %,2007,24(5) : 54-56.

[12] Z5W, ZRE. EHERLEFRAATRAFR]]] &

201345 584 367



J@étﬂ@l’&

Tt KE &

Scence and Technology of Food Industry

5 & ® T 1k,2007,33(9):61-64.

[13] Leopoldini M, Russo N, Toscano M. The molecular basis of
working mechanism of natural polyphenolic antioxidants[J]. Food
Chemistry,2011,125(2) :288-306.

[14] R AR, 5 % By 44 3 BALE R[], A58 ], 2002, 47
(16):1206-1210.

[15] B A& 2 R Kk MpAT, 5. G830 BAR M BBk K S -4
B H IR B RAF0 Hrall] TR AR T A SR, 1997
(4):332-335.

[16] Sakanaka S,Juneja L. R, Taniguchi M. Antimicrobial effects
of green tea polyphenols on thermophilic spore—forming bacteria.
Journal of Bioscience and Bioengineering[J]. 2000,90(1):81—
85.

[17] 5,83, ZRE. F S B0 8 &R L E SRR
[J]. &A+32,2012,37(6):273-276.

[18] Si W D,Gong J H,Tsao R,et al. Bioassay—guided purification
and identification of antimicrobial components in Chinese green
tea extract[J]. Journal of Chromatography A,2006,1125(2):
204-210.

[19] Yi SM,Zhu J L,Li J R. Tea polyphenols inhibit Pseudomonas
aeruginosa through damage to the cell membrane|]]. International
Journal of Food Microbiology,2010,144(1):111-117.

[20] AT 4L, 4T, it . 5 % Bt 4k &3 B3 AR 2t
R 69 49 B AUEL[]]. A F B4R ,2010,37(11):1628-1633.
[21] BUBRAL, E 58, B R, 5. 5 % By ST S MU 1A 47 1 HLEL A
R #EKF 3R A AF501,2011,32(4):376-382.

[22] B, dh B4R, 5. LA AR S s R H B 2k
B a9 47 B R R AR AL AR R[T]. RA AR5 I A,
2012,24:741-746,753.

[2] BB F, it dh , RS, 5. 5 5 Byt d iR &R SR
YA B 5[], A R A, 2010,49(1):159-161.

[23] Fan W J,Chi Y L,Zhang S. The use of a tea polyphenol dip

to extend the shelf life of silver carp ( Hypophthalmicthys
molitrix ) during storage in ice[J]. Food Chemistry,2008,108(1):
148-153.

[24] Rk EAM, BER,F. X MR T LN ATOE
0°C ez 78, £ 18] o0 JT Z AL4F )] Forb A5 ,2012,32(4):297-
304.

[25] BkFa i , RAL, 545, 5. 2% 5 Brsh b o & K R EEACR Y
BEAC[)]. A SAt#,2011,36(9):157-160.

[26] Li TT, Li J R, Hu W Z, et al. Shelf-life extension of
crucian carp ( Carassius auratus ) using natural preservatives
during chilled storage[J]. Food Chemistry,2012,135(1):140-145.
[27] Xi D Y, Liu C C, Su Y C. Effects of green tea extract on
reducing Vibrio parahaemolyticus and increasing shelf life of
oyster meats|J]. Food Control,2012,25:368-373.

[28] B 4R, R BH 5. X S 0ati & & AR SE R 49
B[] P EARSF4R,2009,9(6) : 128-132.

[20] %) 3%, T 2%, £ &4 5. X S0k & R b e 2 R[]
AL K AR B AAFR,2008,34(6):724-727.

[30] Zdx, KoKL. % A B G A 23 @ E A BRI, A
seF+,2009,34(1):74-717.

[31] Li T T, Hu WZ, Li J] R, et al. Coating effects of tea
polyphenol and rosemary extract combined with chitosanon the
storage quality of large yellow croaker( Pseudosciaena crocea)
[J]. Food Control,2012,25(1):101-106.

[32] Feng L F, Jiang T J, Wang Y B, et al. Effects of tea
polyphenol coating combined with ozone water washing on the
storage quality of black sea bream (Sparus macrocephalus)[J].
Food Chemistry,2012,135(4):2915-2921.

33 LiTT, Li J R, Hu W Z, et al. Quality enhancement in
refrigerated red drum(Sciaenops ocellatus) fillets using chitosan
coatings containing natural preservatives[J]. Food Chemistry,

2013,138(2/3):821-826.

1111111111111 1111111111111 1111111 1111111111111 1111111111141 1111111111111 1@ 111 1@

(E#E%3417)

[9] Rigney C J, Wills R B H. Calcium movement, a regulating
factor in the initiation of tomato fruit ripening[J]. Horticultural
Science, 1981,16(4):550-551.

[10] %) 30, Figde, R R, 5. FRRE P LEFCEEN
BRI T A E A EAF,2006,13(4):56-60.

[11] Ferguson I B, Drobak B K. Calcium and the regulation of
plant growth and senescence|J]. Horticultural Science,1998,23
(2):262-266.

[12] Rushing J W. Cytokinins affect respiration, ethylene
production,and chlorophy 11 retention of packaged broccoli
florets[J]. Horticultural Science, 1990,25(1):88-90.

[13] B 2. 8RS 5t K A RMR G AR A S 0%
&[J]. BREEFF 5 ,2000(1 ) : 17-20.

[14] Lin H T,Xi Y F,Chen S J. Postharvest softening physiological
mechanism of Huanghua pear fruit[J]. Science Agricultural,2003,
36(3):349-352.

[15] 3R A, mAGR, # K-F, 4. 9T o b sk 2 R
FH PV Tkt ,2009,32(1):50-52.

[16] Fr4h B, 3032 %, B 2% Foab s B W R BRI G 2 A5

368 so13z%sm

()] AR i, 2004(8):70-73.

[17] 3-F, ZEE. 5% EN T KR B 44238 R A BBk
HRAF()]. P EEI A E,1989,6(3):141-142.

[18] Greenfield R E, Price V E. Liver catalase | Amanometric
determination of catalase activity[J]. Journal of Biological
Chemistry, 1954,209(1):355-361.

[19] HRR. M4y A2 5 EIFEF(M]. LK HFHKF HR
#+£,2006: 159-160.

[20] Kevers C,Pincemail J,Tabart J,et al. Influence of cultivar,
harvest time,storage conditions,and peeling on the antioxidant
capacity and phenolic and ascorbic acid contents of apples and
pears|[J]. Journal of Agricultural and Food Chemistry,2011,59
(11):6165-6171.

[21] 2 Z. BUEZAE 5 3R A& 2 A AL T A6 Fa)). Rk
#5,2008,36(29) : 12900-12901

[22] #Ewe s, HRF, RIrdh. FaL IR BAE RG]
GHAR AT 2006,34(11):2315-2317.

[23] % #& P, E4odd. & RO E 50 1) A 22 T A 69 BF 2 []].
frde Tk FHE, 2003,24(12) : 85-86.





