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K83 (Tea Saponin) SZMACKFMEIR BRI PR DF b IR SR 10— R AL S 9, B R A B
FEFMEIR Y 2 — B BRI AR BEETE" o SEARsk , e RSO B 5 | A A P T 2 4
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Peflk. BRI IE IR A AUt 23R R FRA W AR #2108 1 S8 IH £ B B SR 2 1 A AL St AT 2
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AR R E R AR A
1.2 (UBBiB%E  LEBEGE TIEG I A M G TR A A B w5 R 2K 5 0 1 i JE D) 1%
P B T SPX LEALRE SRR 1T BT R AR T v VA R o LA 9 S AL B O LA AT B
7); TAS990 Super AFG JE TR ISOEHEAUA T6 Bt 40 541 ] U436 6 BE -1 [ b 508 brd FAL e B3k
AT TR [ L1555 15 Rl A PR Fl; S-3000 F4t i T BAMEE [ H AR H 32 Al .
1.3 FEZR/MIERENE

13,1 @APe s BRI TEE 7R T BUS B F P L IRITALJG 4 CARE# T R TZE G g
P25 AL T Tl B R (VD) R~ 4 0 (0 A 2 K AT < 25 TR T ) % 11 B T T R A o A R 2 1
FFE R 37 C L 9OERMITE A 30 °C, T [F]) BEFafa s 7% 18 ~ 24 h, A APk HUHE R T/ B T Jo i A= #R 3k
7K(0.9% NaCl) Hrifil L& B2 R (10° ~107) cfu + mL ™" A BB IR -

1.3.2 R2 itk ik men e RHmmmeE"  HEEKERALER 2R R, RN
AR EE G AR BE AR, 12.5,25.0,50.0,100.0 F1200.0 g+ L™ B4 , 10 K 1 5 B AR o A D i 4
(LRI 2 mL, FEANA 18 mL ¥ EIZE 50 C A2 A4 0 FR A THEE R0 s — IR A, A Mk B 43 B K
1.25,2.50,5.00,10.00,20.00 g * L', B R JLEE[E )5 B 100 pL AL FE B TS B A% . DL
TCR KA A2 OO IR B SR EE A 3 AT B8 TR SR th G % 24 he WSS, AR IR A A UL A TR A
g B/ N TR AR R A Ay 25 5 2 X EA B A/ P ) /AT T 82 ( MILC)

1.4 WEEKBEHNE %30k (2] w7k, G E A KBRS (10° ~107) cfu -
mL ™ R BB LL 1% (v/v) 1 FC IR T AR 92 26 8T 37 °CL150 ¢+ min ™' (FE R A &%
F7 24 h ARV VR B AU S MIC, LGB /KAEZS 19, 0 2 h BRURE S mL, 46 BHEE I 600
nm PR G , 28 145 58 22 X s 0 k4 P 2 K il 26

1.5 @EBEMBHEONE 2% LV F S 505k 80505 B BHR B R T8 37 R AR, 52 5
SR 2RO, A MIC VR B2 R 2% R R IA R, LA TC R KRS IR IR IN A R 9 it 5 5 T 37 CL,150 ¢ »
min PRI MI7E 0,2,4,6,8,10,12 h BURE 4K HURE 5 mL, 45N IA] A H 3 ASFAT o W TR
4000 r* min " B0 10 mine 505 U INABC B 0597 B3 1AW, IR AT #E 5 min 7E 595 nm
RO o AR R A, B SR R B S AR, R S R X B Rt %

1.6 FMBBESBIONE KAG LG R R IR T8 55 R AR 753 P 35 08, i A S 12
R R 2R B MIC, DLTCH KRB 2 B R WAES XTI InAME Y R 5 & T 37 C,150 ¢+
min " $E R AR 0176 0,4,8,12 h HURE,6 500 ¢+ min ' By 10 min, HCE A N RERE B IR AR
EAPHAT, T 520 nm KT I 5E SCUG L AN PRI B, 8 A R4 SUE E 37 C 53R 15
min ;24 1 mg By A 144 R .

1.7 RAREWME 2% DIAO W R 25 A" 05 1% A0 B s 8 78 YOI B 3 i B 5 28 X500 L
AZR IS R T U o MIC, - LAJG R K AR o %ot B I A B 9 55 8T 37 °C,150 1+ min ™ FEJR P
R Ay RIAE 4,12 h BPECRE,8 000 r » min ' 5.0 10 min J535 2 FIE W, WAEE KA. 0.1 mol « L™' PBS ¥t
%3 UUR L AR 20 % .40 % 60 % .80 %o LBV AT B REVEISE 5 MR EE T 2 WKL RS HTE K 2
BEVRME 3 UKo FE25 IS BUR B REMTE —20 C A0 F A | 72, B TR B TERILNR T4 12 he
W R T B B 0 L0 LA T ek P M R i 4 B L 1 L P T B g it T
T2 o

1.8 K'REME Z% MIAO 25 05 B0 105 B9 Bt B 70 WA 1 3 56 rh B 3 28 08001, 2900l
AR, B 0S80k 4 000 1+ min ', 15min. AL TEEIAEBEEK(0.9% NaCl, FE 46K B Ve 3 K
J5 , TR T AR A BRI A B B, I U S MIC, TRl B A TS TR + B 25 18 K VA T 4
A AR BT 37 °C,150 v+ min T FERAERSE 43 HI4E 0,2 h R EUREEL B2 50 4 000 ¢ ¢ min T,
15 min, YA BB 3 0. 22 wm S8R, ST OGIE I 00 5 ik rp K e

1.9 Z58 = 7E 70 Mg PO 47 8 v i 2 P

1.9.1 R A e aT A2 BRAPE L v RO ML (V01 TR ) B SRR 48 0 AR ok G v 2 B
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KB E R R (10° ~107) mL ™" Ji5 il B R BT £ o FERNRTALBE B2 Rh B S 05 A RIS ST IS
iz M 528 =, O A1 T R1BS XS 1R, R 18 725, IR FE O TR I N AR L o0 B/ ke, B 10 g £ H
HR A5 E AR ( GB/T4789.4-2008 K¢ GB/T 4789.30-2008) Xf ) ["] [C T 1) J5 4 15 Y A 2 A T A I, 43 °F )ik
RERLHEFFHERT , 2% Elenadel R 45" (9757 B 40 L b AR 666 BV , (08 P A e ot T BV HE i TR
ML TBCE T b B R TR AR TR T 2R B T X R o BRI A A S KA TR TR Y 10 min, DG
B KAESZS U6 R BB T 30 min, (R A2 T IO B B8 BT 4 °C ukEE h %77, /0 9178 0,2,4,6,8,10 d
BRI 45 R B o

1.9.2 JNEKARBEZHMNE ZHER GB4789.2 -2016, K43 HI4F i /NI I R ( B/ 10 g) VKR
HECH L R RE L INA 20 mL TG AR BRER /KIS0 30 min J5 L U8, B 100 WL PR AR R AENE T 37 CHiFRA
RS 24 ho WLEE, 8.

1.9.3 pH/amE Z%ER GB 5009.237 -2016 , J o EI4F (XS M R ( BEHk 10 g) Fris, A 50 mL JC B
KL HERE 30 min, i PEH L VEW, A pH THIE AR pH A, A EE 3 K.

1.9.4 #KFEMZE S% Sanchez-Gonzdlez | /_:.3_2[17] B 53 B g A A 5 mm A2 A4S B v A VR AR
JFEE L iCH G ARG 2EA 3 ZIE4EP A lr %5 T 50 mL BLOAFH .4 °C,6 500 1« min ™' B0 15 min, HUH
JESEEPFRIT R IE TR G2. FEKR =G2/G1 x100% .

1.10 #4EALIE  RH DPS (IR F Iy 22 kA7 25 550 Hr (P <0.05) i F Origin2017 #47/EK

2 ZEREH

2.1 FERWEGEHNRNMIE(MIC) H& 1 alLIAE, A RR B — @@, X 11 Frd ) LAt
TR A0 22 G BH PR R A 22 AV A — 2 R R ROV B e s B T M RASCR o R — VR
S FO R IR T (0 PR CRAT JT 22 57 P G (B TR (O I RSCRAS f VRPEERR ) 20 g« L7,
AT D REEVEI e WA 2 HRF BRI T T SRR ORI MIC 75 10 g » L77 ZRg 300 ikt
FR AR TR VT D8R 2 SRR g V01T R Al e 25 AT T > 20T B < i (0 81 2 BR T S B 2 I I T R
AT i > PR A -

R1 FRAREFERN7 HHFHEAOMEIRRILE

Tab.1 Comparison of inbibitory effects of dfferent concentrations of tea saponin on seven pathogenic bacteria

ZRZE YR Tea saponin concentration /(g * L™") Xt #& Control
ML Bacteria
1.25 2.5 5 10 20 TCHi/K Sterile water

VI TRH + o+ + + o+ + - - + o+ o+
R + + + + + + + - ++ +
SO AR + 4+ + 4+ + 4+ + - o+
i 23R B + + + + + + + + + - + 4+ 4+
KInFFE + + + ++ + + + + - ++ +
PG + + + + + + + + + + ++ +
AL 2R AT + + + + + + - - + o+ +

M- T + DR ¢+ BREETE ¢+ + KRETE
Note: — no colony; + few colonies; + + a few colonies; + + + numerous colonies

2.2 ZFEEXWITREEROBN YHE AR F7 PREE O I, RO 5 OB A E T
' 45 P 1) F) 2 A PR, T 25 % A 2 RO e ™ el 1 1 AT o R AL B b T I T A S
“STRIA K L TEWYIN 4 b, 2 PREAE KR RPR, 12 h MR A, B AL B2 M T R IE R AR
Koo (EXFTSZERA A MIC ¥R B ZE R 25, U T IR A AR KO 4 % 4 T W 816,24 h (I 2
0, A HEAT IE 3 9 A K B0, DI s A AT T A i B A, S A K S, DT 2 #4411
e -

2.3 ZFEEWIREZTARMRAOMIE & AU FER 1 84 ariE shi E BRI 75
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WREAE 2 h Z R BT, Z 05 BT EUE RS, 10 h Z S5 BT T e BRFBURXS 4r F TR ABCR, HA Y
G0 52 e P T R, 26 9 R A 2 K R T A P BN 1 i BT s SR R K i R
AT OR B A 0 I 94 50 B A, DT 4% A B D B

—=— MIC41
—a— MIC4] ‘
] —eo— Xif 4 0.24 4 —e— Xf R4
1.6 4
7 T, 020
1.2 o
] = 0.16-
1.0 Jﬁ(
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% 0.6 E
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0.0
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Fig.1  Growth curves of Salmonella sp. Fig.2 Protein leakage curves of Salmonella sp.
2.4 FERIWNDPIREMAEASHNEM  HIE 3 A%, X M4 C1, D1 4 AL NG, 2FRR, 1/

PRESHEAE , se B B BB AL (MR R IR - i C2 WAL, 2 2R AR AR B 4 b s (I v o0 4 i
HH BRI A R A BB SR D2 AT AR 12 b (R R AN & A B R AR R LR A i
AR LR BB KR A SR TS BN SE R RO B, A 03 A i 11 BT IR B 4%, 4 M 2R A ARG B R AT, LT B

IET ML UM Z AT DI 1T FG G ) 200 e B R 40 e R 1Sl IR R A, B0 B R DE TR 2
PNITE & LY A

WD16 .8mm 10.0KkV. x8.0KWENS uny

B3 B FERVDTT IR A AT A A s
C1,C2,D1,D2 435 4 h X}HR 4 h MIC.12 h X & F1 12 h MIC
Fig.3  Cell morphology of Salmonella sp.
Cl, C2, D1 and D2 are 4 h control, 4 h MIC, 12 h control and 12 h MIC, respectively
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2.5 ZEEIIKEEEBEREABIN OB FREHOL T 40 R 40 RE 2 ], E ST 7R 41
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50 BRLLAR L L s 2825 i VR HIUS L AR A R T 04 5 e 2 ) - T, e W 2% 08 22 T LG 2o 5 A 13
T TR 14 200 L TS A P 1 325 B TR A 55 1 5 e e ke S L P VE P

2.6 ZEEXMWIITKE K BMOSNE YMCEYIREE THiE 2 ul# HA RS A A K PRI, 40
B PEACAS , VT A2 2 B P e A QK U PRI T L R KRR R B 5 B 0 4 B T
PEPY o NIELS ATLIE L AR AN 2 h S BRI K R R TR IR AL B S R R
T LA A A3 T 00 P P 10 5 e DA A 0 B 0 L 2 DA TG 2 4 B
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o |
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Figd Salmonella alkaline phosphatase leakage curve Fig.5 Salmonella K* leakage curve
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HRZL VDT T P P T 1 S 0 T R 35 R0 AR i TR B0 1.4 log((cfu » g7") F11.3 log(cfu < g™') , %
MRAALE(O ~6) d N, RIvE BB DU, 2 J et K, SR BRI A L, 2225 R AL B2 149 X8 i [ 7 i 4
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Fig.6 Changes in the total number of Salmonella Fig.7 The pH change in chicken breast

colonies in chicken breast
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Antibacterial Mechanism of Tea Saponin Against Salmonella sp.
and Its Application in Chicken Breast Preservation

HE Rongrong', TAN Yunshou®, ZHANG Meihong', LI Zhengxiang', ZHONG Qiuping'
(1. College of Food Science and Technology, Hainan University, Haikou, Hainan 570228, China;
2 . Hainan Houchen Biotechnology Company Limited, Chengmai, Hainan 571921, China)

Abstract: The antibacterial effect of tea saponin on Bacillus subtilis sp. , Salmonella sp. , Listeria sp. , Esche—
richia coli sp. , Pseudomonas fluorescens sp. , Staphylococcus aureus sp. and Pseudomonas aeruginosa sp. was
studied. The best bacteriostatic effect of tea saponin was on Salmonella sp which was used for test to observe the
antibacterial mechanism of tea saponin against Salmonella sp in growth, morphology, extracellular protein, alka—
line phosphatase and K* leakage. The number of colonies of Salmonella sp. , pH and water retention rate were
used as indexes to evaluate the preservation of chicken breast meat by using tea saponin. The results showed that
tea saponin mainly changed the permeability of cell membrane and cell wall and destroyed its barrier by destro—
ying the normal morphology of the cells, which led to leakage of alkaline phosphatase and cell contents such as
K™, protein to achieve its antibacterial function. Tea saponin inhibited the growth and reproduction of Salmonel—
la sp. in chicken breast, slowed down the rate of pH rise, and delayed the decline of water retention rate, which
indicates that tea saponin can be used as a natural bacteriostatic agent for chicken breast preservation.

Keywords: tea saponin; antibacterial activity; antibacterial mechanism; chicken breast; preservation
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