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Preservative effect of active films containing pomegranate peel extract

as antimicrobial agent on chilled pork
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FE . 1.5% 8 B 48 & 2 4 (pomegranate peel extract,
PPE) % 47 & 7 , VAR T ¥ A s (PE) Fo 22 & 45 % fig (PP) % &
# 4 % 4 PE.PPE—PE,PP/PPE—PE & b 3 s 5 #) % &
SAP G ay KR B R TR EREF AR A
SHBBES A OEINEH A, E T ULD CHMTATAR
R IAFE2dMNEH G TRARFE BERR . WEH
% % % (total viable counts, TVC ) 4% & # X & (total vola-
tile basic nitrogen, TVB-N ) 1& . pH {4, A K & b & BR 14
(thiobarbituric acid reactive substance, TBA value), 5 %t &
Bl ey et Rik 47 M. PPE-PE# R A ELF
4 PE ¥ pEey 1.96 45, PP/PPE—PE # it 49 4 4% ; PPE 84 Jm
A3 %% PPE—PE &G B ag E A5 T M, F Rt ik iR %
B, £H 6 R R (PE 4 8 WA &6 H E %SO
3.54 1g(CFU/g) L4+ £ 6.54 1g(CFU/g) , s PP/PPE—PE #=
PPE-PE @A # W A S 8 B % L H £ H 8 R &Y
6 lg(CFU/g)., %% %% .4 F PE # i, PP/PPE—PE #=
PPE—PE &M ¥ B4t 22 K 3% 1 5 428 2~3 d,PP/PPE—PE
FEWE B SRR RN T PPE-PE FHH .,

KB A BART R AR
Abstract; With 1.5% of pomegranate peel extract (PPE) as antimi-
crobial agent, polyethylene resin (PE) and polypropylene resin (PP)
as base material, PE, PPE—PE, PP/PPE—PE active films were
prepared and their basic properties were investigated. Pork stored at
refrigeration (4 +1) °C with PE, PPE—PE, PP/PPE—PE active
packaging films, and the effects of preservation were evaluated by to-

tal viable count (TVC), total volatile basic nitrogen (TVB-N), pH
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value, thiobarbituric acid (TBA) value, drip loss and sensory scores.
PPE—PE film was 1.96 times the oxygen transmission rate of PE
film, 4 times of PP/PPE—PE film. PPE caused the light transmit-
tance of PE film decreased, haze and tensile strength increased. On
6™ day, the total viable counts (TVC) of pork samples in PE group
increased to 6.54 lg (CFU/g) from 3.54 lg (CFU/g), while TVC of
pork samples in PP/PPE—PE and PPE—PE Group exceeded
6 lg (CFU/g) on day 8. PP/PPE—PE and PPE—PE active
packaging films can extend the shelf life of by approximately 2 ~
3 days, compared with control treatment. And the preservation
effect of PP/PPE—PE active packaging film was relatively better
than that of the PPE—PE active packaging film.

Keywords: pomegranate peel extract; chilled pork; shelf life; pre-

servative; active film
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PRI RIE T (H . 1% 58 A9 S PR AR IR R R0 AL 2 R 6 L 22
e LU K AT B 5 S R A i R T DL A R AR AR
TR IR Ak 2 A £ 500 8 75 A A% AR S 9 A AR

A K B B9 32 SR R Ry Dy £ B 2R BT (24 0 T W) B o
M 12 %) tn#E 46 12 Cellagic acid) |24 4 ¥4 (punicalagin) A4
FE B R (punicalin) &5, BFFE ™ 8R4 8 BB AN R ROR
B3 A W BB A A S AL 2 — R B TS ) iR
6 77) . Hayrapetyan % %% 3 2 By ) 5 0 9% T 245 990 o 22 41 1
BRI R Y B 4 CREFRAMT AR ¥ b
il 3.5 1lg(CFU/g) 538 2 My 45 1, 48 46 d B3R J5. @
7.5 mL/100 mL A # & 48 B 9 4l 2= i 4 @ 9% % K 3
4.1 1g(CFU/@) .l AR F X B4/ 9.2 1g(CFU/g). ik
SEC I 5Tt 2 W 22 W S R A R B AR U R i
ALY BT, SR I 1 BT R AL TE M T 2 R 4R IBOR) B b
FE G U A K RLK A 3R B 00 A5 00 A A R SR O A
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B LA g (PE) B AR 4 i i L ik 8h . J2 1 A e T
Z AR O B, PE SRR A 0T M B 2 A0 2 B B L R
B R A A8 M L s R DL R s R N R R
MR 2 H T2 A RN E M, Park 08
IR Ee A0 i 72 AR N PE MR R B 0.7%,1.4%
2.1% 1y PE J I3 B8 A S50 il B 3 2R W R 1A L R I AT 1R O
ITRE MK EAESCER Y F i R 28 1), AT 8 8004
A K B AR B (PPED DL 1.5 %6 Y Lo i s 0 21 PE B 15 v, i 5
Brmk 8k 45 & PPE Y PE @ i< (PPE—PE # D ,
LI PPE—PE W8 1E S 2 MR, 5 48 R & (PP) iR &2
4 il £ i PP/PPE—PE 3§ ¥ ¥ 5% BF 58 K [ v B e 7 P9 1)
PR L) Sy S < LB ST 4R I 0 AR 4
IR} & RS R7 S
1.1 R ENEE
1.1.1 #E

R AR MUY - 2 i 25 %% L BV Bl R AR ) TR A BR
YNGR

B ZIEBNG (PE) VRN (PP 7 [ A 4k b3 £ il 4k T
JBe 0 A BRA ] 5

b8 GR %, [ 25 5 FL 2 50 4 BRA H] 5

W N N S AN Y T A NN R R e =
ZR : AR 9. H 25 AL R A BR A A 5

SR T RO 35 3 AN R A B AR AT R T .

112 FEAUHFER

WUIZFFBF H AL . LSSL-20 4, | ¥ BL 6] 45 38 LR I 45 A
PR 5

WML : LSC-20 B, | i A} G 4% 08 ML A1 454 BR A 7 5

FEAE AR . XSS-300 B, |- i Bk 4% 98 ML AR 13 4% A BR
NG

Ha, B0 JEL B I 2 A . J-HDY04B(B) B, U J1] £ T 3% 4% 4 58
IR

BCE /BN E AL - GBB-B B, b 1A B B8 A 7

H i 00 425 B0 B 3 Bl . DCPK Z30 1, U JI] i %6 45 Bt 13 28
AR A A 5

g TAES : Labconco A, 5 [E Labconco 2 ] ;

BLEC A AL : Kjeltee2300 B, JF 22 48 1 43 M1 A #5825

pH 3| : PHS-3C &, | 430 A} 25 AL 38 B0 A PR A ] 5

6ot EE T UV2100 Y, B IG R AL S8 A BR A H] .

1.2 A%
1.2.1 IEHEVEREA S K PPE B3R LA 1.5 26 iy Hb 18
FMRH R O/ (LDPEYM s R G S, 8 1~7T X
B H IR BE 43 5k 150,160,165,170,170,165,160 °C . #: 4
WA AN e W 5 A 25 r/min, 38 i XCEFF B kAT 4R Bl
PEL R RHLET ) 6453 1.5% PPE—PE Bt itk £k,

55 1~3 XK 43 3 R 165,170,170 °C, $f H AR 3k
TR 165 °C L5534 35 r/min (Y T4 T, il % 4li PE it , 4l
PP WA 1.5% PPE—PE @R, DIR&EE AL & /.40 PP
WERREAE A R MR . 1.5%0 PPE—PE Wi B8 25 )2 WK, 58 i
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% 2 B4 & P 45 AUz B PP/PPE—PE Hf .

4%t 3 A AS [R] 19 B . PE B O B 41D ; PPE—PE
Wil (PE+1.5% PPE); PP/PPE—PE i i (PP/PE+1.5%
PPE), H 1.5% % PPE M %t T PE B i§ i) i & 45 41 PP/
PPE—PE R RZE AL, WZAEMA 1.5% PPE ) PE
JBE, A1 2 Ky 4 PP R .

12,2 PEERATACTR AR AR S I AUk B B
K BT A 07 BORNZEA 4 75 V0 B RS AR BRI T A . R U]
— AR IE R b R I 2 R AR W VDAL 2.1 em X
2.5 emX 1 cm iy FIR , AL 1808 4y T il 100 g, 43 Bil%eF
PE.PPE—PE J& PP/PPE—PE 3 Ft A [f] {5 ff 1 5 1 1 1) 42
BeAS N L DL PE (R fif 56020 (0 FE 5 Ok Xof BRAL L A 5 0 ax g2
AR REASE F 4 CRET A EM 2 d NE a5
FIEL 3 AR S (BURE B 45 12 JO , E AT 5 1A 45 i B 48 B 19 )
el T
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1.3.1 iR SEACMERE It R A Wl ol RS B U0 S0
i JEE B L R 3 6 2%/ 25 R W S AN X S R 1Y 35 o R RN 5
HEAT I

AR ASTM D882-09 5% i XLW % fig v, F iz J7 ik 56 #l
of RS A ke A E R A7 AR L 18 8 e B 50 mm, R R Ny
50 mm/min,

LRI @ 97 mm B IXAEAE N K 22 23k,
fEH VAC-VBS 2 ESMHB & & Bl il 23 C L
185 . 2% GB/T 10382000 & #¢ i i) & S it
1.3.2 THRFARRKNE 2% Ozogul H ik Bk
WF e R R w5 AR B ke B o, M4
B » /0N T T, 28 4040 T 580 v A At B A B T (R B 45 %
R PURE SRR T RE Ono) W SR E AR IR D 3530
TR

c="T0" "2 100%, 1)

A

c— TR KRR, %5

AN B A g

R e 2 R R OIS Y A g

1.3.3 BEIEE  MRYE Chamanara 250 17 i5 MR B BL
ARG H 9 NGB 4 O BRE W /NAFITEREITN .
PURE M F B 5 4 — WG AP AR (1 43 AR 2552 43, 253 40 &
M54 G BAF 55 43 ARUE) X RE 9 838 L SR LR AS L R
] He 7 B BEATIRE VR, 3 A i AR P 2 (L.

1.3.4 HE BB E % GB 47892—2010¢ & § B 4E
PR 9 BB EDY AT, B E AR R <
4.0 1Ig(CFU/@) , Ik B P 4.0~ 6.0 1g (CFU/g) ., 45 Jii P >
6.0 Ilg(CFU/g),

1.3.5 ¥ERMEHBERTVBN B E  RIEEUEIKE
A, T Kjeltee2300 B 3l dl K & A AR #5347
TVB-N g™, S bR B ff 4 <<15.00 mg/100 g, IR fif
R<<20.00 mg/100 g,7F Jit § >20.00 mg/100 g,

m

m,
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1.3.6 pHEHM W E B FE I8 R L0 J5 FREL 10.0 g T4
B, T A i ¥ H) Bk 1 284K 100 mL, Y AT AL
W1 min, A)F LR G E 30 min, [ PHS-3C & pH i
™, 2% bRk B 8 A pH 5.8 ~6.2, K ff ) pH
6.3~6.6,F i pH>6.7,

1.3.7 TBAfHMME ZHCHk[16]. 455 LA 100 g J5 A
i Y I (MDA 8 & i 6%

1.3.8 B d ASH¥ELE 3 K. HRE 3 ADTFAT
(n=3X3), 45 LI 4MH + R 4 22 (mean—+ SD) 7~ . i A B
ik SPSS 20.0 BEAT B R Ty 2200 . W M 25 e i B R
Fe/N 3 2250 (LSD) , L) P<<0.05 R ALH BEHER.

2 #HR5H®
21 HEEEAELE
i 1 00 PE S B D6 % i T PPE- PE 16

W (P<C0.05) . 1 55 & 2 3% {K T PPE—PE { M it (P <<
0.05) . PPE B R i 1 6 5% 14 't 2 1 5E 59 J5L R AT A 2
PPE 1 i1 2 By ) Jo0 A0 5 T 26 ) 7 v 3R T 24 A S AT 32
WY T e A B . PPE B0k 7E B N 4 550 B O & 2 5w A
JAZAT (5 G DY J] TR 80 A0 A F B S BR 58 2 A A
TR AR S N BT Y &R, 5
JE R 5 LA PPE JORL I A AT B 5 5038 158 2 17 RLRE . 768
I v TR A 0 S A% o 0 9 XSS O By S S R S A T i L
HOM IR 57 B 1GR3 5 i 2% B AR I B ST A R — 8. PP/
PPE—PE J5 1 # I ) 3% Ol % #1 55 £ 3y |2 % /N T PPE—PE
5 PR (P<C0.05) , 2 P Oy PP/PPE—PE {& 4 # iy XUZ
S5 I PP ISR A R G L 2 TH 18 R 0 55 LRI
T PP @[ A1 PPE-— PE i[5 25 5 09 3 001t BL 5% 1 S A & 3K
BT,

®1 HROBEXAE.ZTERKEENESELE'

Table 1 The thickness, light transmittance, haze, tensile strength and oxygen transmission rate of films
EE] EBIHR/ % o BUsK 3R B/ MPa ) B
(10 cm® e m~2 « d=! « MPa™!)
PE 93.73+£0.63¢% 8.494-0.32" 19.34+2.68" 1 084.86
PPE—PE 80.8340.43" 17.0840.59% 21.20+1.70° 2 121.78
PP/PPE—PE 77.40+0.45¢ 8.354-0.14" 23.0940.03¢ 530.02

T TS BRI T bR T A 8] A 5 R 3RO B 3 22 S (P<C0.05)

# 1 R PE Wi 5 PPE—PE I ¥ 3 [ 45t 5K 58 BE 1y 25
SN (P>0.05) , ] fig & PPE 8 #i I b ) 43 A EL 5038 55
MH& =D, B EF AL WX, PE 145 5 45 8 R 30k
WU PP/PPE—PE I o4 #f % i H1 5K 5% B B % & F PE
WM PPE—PE 3% #: ¥ 15 (P<<0.05) . J& 1 T PP/PPE—PE
15 PR A 2 0 PP i 3 K T R A ok e

3 PR i) 480 KB o i HE Y O : PPE—PE IF P 9 i >
PE # i >PP/PPE—PE i ¥ # I , PPE—PE 1 4 i JB i) 4
Bt &y PE WE R 1.96 £5.PP/PPE—PE I 1 W I (1)
A MBI SRR TR R - EEY
M R 2R, A 2 A R ) 4 S L IR B 62 185 A 1 % SO0 R 4R
Fer et fF PPE P 2 E0E MR USr 2 B 26 ) T 2
WY, 1.5 % 1 PPE B9 Jin A PE FEE 1 40 22 18] Y 45
B HERT R A W BEZ 8] 25 B, (6 SRR 8 3 0 2 bRk
AALEEN s PPE /i A 7T §8 <3 52 W PE 19 45 & 4549 . FR A%
T ARG, Wtk PPE—PE 3 H # B A9 AR
& KT PE @R, I PP/PPE—PE 1 P4 [ i 1 2 O 4l
PP i, {ff H 4<% o 7 /N T PE M FI PPE—PE I% £
2.2 BEIEE

2 A RE SR TR 6 B AR T 3 B 1 R
HIWEA R, B 2 W A R R TR R T
G F5F [ P 3% I 1 W % . PPE—PE Ml PP/PPE—PE i 41 #%: i
)5 B R B I T PE W4 (P<C0.05) . fE& e 2 K,
PE.PPE—PE,PP/PPE—PE 3 ZH R §h 5 Wk F BT 14 ) 2% S
¥R 8% (P>0.05) , PPE—PE.PP/PPE—PE % £H i {5, F1 i

AT Z 22 F R B2, 1 PE W25 B B 28 8 4 RZ
J5.PE.PPE—PE,PP/PPEPE 3 4] Z [0 i) 2% 5+ 1 B %,
PP/PPE—PE 41 & & ¥ & . T PPE—PE 41,1 PPE—PE
HLT PE 4L £ 6 X, PE MBI 1Y B P48 T I A% mT
%14 3. PPE—PE 5 PP/PPE—PE W4 £ 8 KL T HAK
W 3 PEA KT 2 d, BREITELS RS WHE R
BOTVB-N.TBA S8R MW & . 40Tl 45 2RI & PE W
(LR AR IRAR: A S K& R R =K 7 PN - = YRR S
¥, i PPE—PE .PP/PPE—PE i M i i vp PPE 0] T 3
— Ak N 22 T 2S B0 TE ) R B TP A PR B 1
LI & PP/PPE—PE @ 5 i) < 14 BH. % 7 58 L T PPE—PE #
o 33 T AT A A 0 A R R R Y 4 R R AR A K
HIFESRF WM, PPE—PE,PP/PPE—PE Iif M 1# I ) 6 4
KA ST 2 d, i PP/PPE—PE 3 P #5119 )&% 1 11
45 R BT PPE—PE J& M,
2.3 RmEE

A 1 AL FE S OGS AR R 3 4L YRR BT WO R R
R FW LG PE AL R R AE 4~10d BE R T
PPE—PE fil PP/PPE—PE W £ (P<{0.05), [if PPE—PE 5
PP/PPE—PE Z [A] L & # F (P>0.05), X n[fg/e PE #
FRE e 240 T A B B D O SR A AL K AR
" ,PPE—PE it ¥ B A1 PP/PPE—PE I # 3# B b i A
i) PPE wh & 16 1) % T 28 1) J5 B 0% 400 76 40 08 1) 2B K . B
I J5T 4 Ak K R B AR R AR WOTE W 2R R AIRT PE 41
45 £ W], PPE—PE 5 PP/PPE—PE 1 {# ff % R Ik T PE
TR
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iz 5 4R & 2016 4% 5 #1
X2 EACABYPEAEANBRESTL
Table 2 Changes of sensory score of pork during chilled storage at 4 “C
e 3o Hi Ak Ji A4
i /d PE PPE—PE PP/PPE—PE PE PPE—PE PP/PPE—PE
0 5.0040.00% 5.0040.00% 5.0040.00% 5.00+0.00¢ 5.004+0.00% 5.0040.00%
2 4.80-+0.14% 4.8840.10% 4.9040.08" 4.7140.15° 4.8340.11% 4.81-+0.15%
4 3.7440.17¢ 4.0940.20" 4.6640.14 3.8240.12¢ 4.3140.20° 4.71-40.09%
6 2.8340.19¢ 3.2540.15" 4.0140.12¢ 2.9340.13¢ 3.7340.140 3.9140.108
8 1.4940.27¢ 2.1140.19° 3.2040.19¢ 1.7340.21¢ 2.3140.11° 3.05+0.22¢
10 NA 1.2340.21° 2.0540.25 NA 1.6540.27b 2.3640.25¢
T e B, JERUNCI K-y
] /d PE PPE—PE  PP/PPE—PE PE PPE—PE  PP/PPE—PE
0 5.0040.00% 5.0040.00" 5.0040.00" 5.0040.00° 5.00+0.00% 5.00-40.00°
2 4.5240.10" 4.7740.08° 4.8040.15 4.600.12" 4.830.10° 4.8540.112
4 3.7040.19¢ 4.0640.12° 4.5040.18% 3.8140.11¢ 4.20+0.23" 4.5240.16¢
6 2.85+0.08¢ 3.60+0.16" 3.8140.12¢ 2.9140.18¢ 3.6140.16° 3.86+0.08"
8 1.4540.23¢ 2.4940.12° 2.9240.12¢ 1.6140.25¢ 2.4040.12° 2.8740.13¢
10 NA 1.3840.21° 1.9240.208 NA 1.424-0.20b 1.9840.22¢
T AT B AR T AS ) A B 3R B 3 22 5 (P<C0.05) s NAL I 40 #r
12.01 8T PE
——PE N —e— PPE-PE
9.6 —* PPE-PE P7F  —a—PPIPPE-PE
—a—PP/PPE-PE 5
# o E
KS T2 g o6r
P m S
=R w5 |
x=A R E
<
24+ E 4k
=
0.0 N | | . . | S 3
0 2 4 6 8 10 12 3 3 2

867 AingL|

Storage time/d

B 1 A4 CCob @R A TR R R R A
Figure 1 Changes of drip loss of pork during chilled

storage at 4 “C

2.4 BHEBHMNETL

RV ERE AT AL BR fE (NY /T 632—2002) #1587 &
RV BE<1X10° CFU/g, W&l 2 ] 51,3 45 N FE
i A W) 46 T VR B K43 ) Ol 3.54,3.46,3.51 1g(CFU/g) , 2 5
NEZZEP>0.05), 7EH 2 KB4 (PE4D R S
Zfiid 4.01 1g(CFU/g) . k& A . PPE—PE,PP/PPE—PE
VAL R i 1 T 9 B4 il Ry 3.74,3.62 1g(CFU/g) L )
P54 0 e A B o 5 4 FR 26 (PE 44) 5 PPE—PE.PP/PPE—PE
P41 25 5 0 3% (P<C0.05) . FE5 6 K. %I JAL (PE 41) ¥ 41 7§
MRk 6.54, 1t 6.01 1g(CFU/g) , T & Ji& W ; PPE—PE 44
7% B R 5.78 1g(CFU/g) . PP/PPE—PE 4 14 ¥ M 5 h
5.49 1g(CFU/g) , £ 4l 1] (¥ 2 55 @ # (P<C0.05), PPE—PE,
PP/PPE—PE W 41 7€ ¥ B %5 8 X, W % & B ¥ & T
6.01 lg(CFU/g), L X HE A FER 2 d. 43 A7 2 IR O 7 ¥ ok
i, PPE—PE.PP/PPE—PEW 4] # [ii h PPE & 74 1 b 1A
S WA W e A LR | B S S R RS R R R T
HAREVE M . Furneri 5 (i 95 % W], PPE f 1) Z By 4
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TR e 1]
Storage time/d

B2 4 CABMIN R E % SR (TVO 8 1A
Figure 2 Changes of total viable counts of pork during

chilled storage at 4 ‘C

O = T T A A T A A Y WA TR A A L AR T A A i R
K G325 0 A 8 DT 20 T Ak 3 2 foff T Ak 2 1 B Y
TS Z R X R A A A ML R B IR e 60T A R 1 A R B
ZRME AL TS 45 R F W], AH X T PE @, PPE—PE,
PP/PPE—PE 1 F i 4 W 58 1) BL A R 45 ) Bt v M i
2.5 EEUHER(TVBN)MEWK

R PEER SR (TVB-N) 45 3 9 1 £ i e T 1 R0 48 247 7
T 76 J Wit A2 v foff B 1 B 40 A% T 7 A e A % o 20 55
PEE AW, R AW S v | R — DB AR, &
(B & A P A FRE (GB 9959.1—2001) #4275 B 1% I 4%
RAMEFR BRI B <20 mg/100 g, M 3 WAL 3 K
MBI G TVB-N {24 6.75 mg/100 g, 38 B KL & o o 6 4
B, PE4f TVB-N(HZES 6 Ky 18.41 mg/100 g, KT
15 mg/100 g, >4 X fif ;4 ; PPE—PE I PP/PPE—PE 41
TVB-N fH 435124 13.54,11.90 mg/100 g, 5 %] M2H Y 22 55 b
2 (P<C0.05) ,{d PPE—PE 5 PP/PPE—PE W4l £ 5 R i %
(P>0.05), PPE—PE fl PP/PPE—PE 417£%5 8 X TVB-N
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E —=—PE
| —e—PPE-PE
m g 481 —a— PP/PPE-PE
& £
el
£ 2
= 2
& <
23
g
=
]
=
0 | . . . | )
0 2 4 6 8 10 12
b 58T B [7)
Storage time/d

B3 4 CARME #NELEEER(TVBN) # E 1
Figure 3 Changes of TVB-N value of pork during
chilled storage at 4 °C

fE 4 19.05,16.41 mg/100 g, KT 15 mg/100 g, B Hy Ik & 1A 5
PE 411y TVB-N {745 8 KA F 20 mg/100 g, PPE—PE A
PP/PPE—PE 4 TVDB-N {4 i34 /in 4 PE 41 2% 1% , PPE—PE,
PP/PPE—PE W 41 7 % 12 K B TVBN f§ X F
20 mg/100 g, % B] PPE—PE if 4 # Jii #1 PP/PPE—PE i§
VR R fiF AR O T PE @EBE, 43 A7 JEL K AT BEAE T PPE
TR Z B AR LA AR BEREME T
0 B 1 AR R AT T AR R Y A3 L R T T OB
R 45 A W & s PP/PPE—PE I 4 ¥ I 08 & 5% R F
PPE—PE [ 1 W I 1 J5 5 W] fig & PP/PPE—PE I 1% # 5 {7
i 5 1) 48 R iB 5 i B PPE—PE 3% 2 I8/ AR T 4 484
ATV R 1 B 1 R A 6
2.6 pHEMZEH

P L 4 A AE VR U L 3 AN AR ALAE I Y pH (H# 5
WAE TS BT sh . 325 DR B2 7E s w) 30 L 4% A LA o
Wi 0 & TC B W R R AR Y UFL IR L HE T [ — I &L 5 0 I 7 1
G B R O 1T L 22 B R S A M O B N 4y
T.pH bFF. 154 2 KX .PP/PPE—PE 418 P AL 5 19 pH {4
(5.5) 8] A% T PE #1 PPE—PE W 41 . 7] it /& PP/PPE—PE
T P TR IR 1) 40 o AT o ol D T PR b TG R AR O L
TR, TS v 47 RO P A T S AT T Y AR K BB o R
P& RN F B4 > . PPE—PE 4H7E45 4 K, pH (4%
L, 8% K F PE fit PP/PPE—PE W 4% pH fH (P<<
0.05) , AJ A2 ™ LB M B ML o A X PE 41/, 7655 6 K, T
HREEM pH ¥ /N F 6.2, % 10 X, PE 41 pH K+
6.7, 2B WOR A s PPE—PE f1 PP/PPE—PE 4 #: 51 Y pH {H
KT 6.7, HWARE M pH 25 A 8%, 7EWE H , PPE—
PE I PP/PPE—PE W) F i ¥ # I 1 g A & & 28 pH (9 4%
b IR EEHOR LT PE W
2.7 TBA WZ{L

/N IR 05 AL 7=, R 100 g P T & TN =
T 1) 22 5w S0CBD TBA 8. 7T LA >k 52 e 18 o i s 1) die 46 R Ak
FREE, TBA {H BRI, 13 B B My e b 22 38 v o 1 0% g U
JIE B O VA T I L % AL AE I TBA (HAEfLULIE 5. 7
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