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Effects of spice extracts on antioxidative ability of soft canning of deep-fried
shredded meat

ZHAO Ju-Yang', SHI Chang-Bo'", ZUO Song’

(1. College of Tourism and Cuisine, Harbin University of Commerce, Harbin 150030, China; 2. Exit inspection and
quarantine bureau, Harbin 150001, China)

ABSTRACT: Objective To solve the problems such as discoloration, flavor variation and fat oxidation and acid
failure of canned food in Chinese meat dishes by adding flavoring extracts with antioxidant activity and high safety.
Methods Different additions of rosemary extracts, cinnamon, vitamin E extracts and 2 kinds of artificially
synthesized antioxidants of butyl hydroxy anisd (BHA) and propylgallate (PG) were added to the soft canning of
deep-fried shredded meat, and the thiobarbituric acid-reacitive substances (TABARS) value, peroxide (POV) value
and color values were determined. Results In addition, totally 3 kinds of 9 groups of natural antioxidants were
added, and rosemary extract inhibited the effects of primary oxidation products of hydrogen peroxide and secondary
oxidation products of malondialdehyde (P<0.05). The POV value and TBARS value of 3 treatment groups of 300
mg/kg rosemary extracts, 90 mg/kg PG and 120 mg/kg BHA were significantly lower than those of other groups
during 21 days of storage (P<0.05). That was to say, the natural antioxidants (300 mg/kg rosemary extracts) could

replace the artificially synthesized antioxidants to some extent. Conclusion The soft canned shredded pork with
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300 mg/kg rosemary extracts has the ability to delay lipid oxidation, so as to prolong the shelf life.

KEY WORDS: spice extracts; soft canned shredded pork; antioxidative ability; antioxidant
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VAR BEERHE A | B A B A DGR
HOAE &R, LAGREE A R 1S5 0 58 S R IEAE BT
e, e SeF R NLs A, JEE i BTER
JHEE T sES EU SR, R R R
Ao AEEAE AR 0 KRS 22 LA S B il i
i 5 () T, — 0 PR 28 R £ TR Y0 R v AR D AR AL R K
[ R KA A ) 24 3 ] e S T (ot R R g )
z—B

MAENG. B BB TS, B AR
FALED B AL, BRSO, TR R,
Al 3 BB, PR AR A B AU I 2 L
A3, SO IR . BG4 B i ke B
ZhNE I A SR Y, BB 1k B AE 2R A AR B (0
i AL R . R, R AR PR RIE KT . T
AL 70 N A AT A R A R SR S A7)

N LA BHCAA TR A DR & 5 A s il i
AL, MRS GB 2760-2014 R B 1= A /e8I A LA A
PUAEALRIIEA 15 Fh, Hrp e Pyl s Bk IR T
BRI F ¥ (butyl hydroxy anisd, BHA), T J3LFEHELHIZE
(butylated hydroxytoluene, BHT) A & % & + & 7 Mg
(propylgallate, PG). KARHUEALTZ A MAEY) . SHFEY N
LA B WU FAT PR E RS Rekbi Ak
FIAVETBCR BRI BN LA 1, (HIEREE AR & Fh
B A BT AAAR T 2 4 (R Y R A, A ATk it o)
5 2 PR I R AR B4 AL R, 40 A B B (vitamin E,
VE). Z@IAbE Y AR R B A5

B or BHEICY 248 A P 4 20 B IO B
1SRRI 4 IRUBR B T A B RE A e R T AR
VFZ IR RIIERHR I A TERIE . BraArE .
HEAWZWMBEM I AY . IR | il
R EY . NMEMBERALEY), BRI 2R MR
Yy, HA—E MRS, FAE 1982 4F Inatani S HF
FE T A kA AR B R R TR I R v b ARV E L, 4
SRR A A SIS R I 17 4 Ak BE ) & BHT Hil BHA
[ 4 i, HFRZAERYR R R 250454, Shah 210
WS, REEA . HAR . AR . A SRR AR
PR B BRI PU AR ST, AT DIE R AR BT A A5
FATE T, FEA LT A P . Zhang ZEM VR B, FAERY A
SNk kA AT AR EY) 5 R0 AR 1Y DPPH Y BR AR
I HAE 1S d A RHIN, W0 1% T 7R 1% 2 1% A HE

Y H #i AL B b % R {H (thiobarbituric acid-reacitive
substances, TBARS {H). 5 S BRI 7% S5 B 2/NF
X} BRL(P<0.05), IEAh Pifieros 25 IWFFE B, th kit
R A B Wi A AL RE 1, T LIS AR TR — A R R
AT RS R AE A o LEAMES I 50 mg/kg 242 4
WA LA & & n-3 B IVIER 0 R & 00 B 7 AL R
Wl FAT GRG0, FEEE R 3L O/W B 2RI I 7L
fefaE .

R A TR A 4 7300 Ak e 2 S 1), A g i P AR
AIE MR LA R BRI R 57 . NEEFN VE 32K
YR I A BN R LA, £ 4 CRREE RS
B 2B A AL PE FIRICR, IR0 Hh A FRCR o
FoE AR 58N 2 F A THEFI(BHA I PG)E
FARCRMEAT A, 8 I E o APV (H) . AL
Z-BR{H(TBARS {E)FMIBI (L (L*  a*{f), PR ILAEARIR
TR 22 B0 Sk R VR FHASCR, oAb mT A g AR B LAk Y
TR A 5 . A a5 A B
R EFF R IE R, e E Rk &
AR, XU AR 22 DA% R 1D S AR R IS5 [m) A, 30 i 4 5
R SRR T E R R E

2 MHEREE

2.1 REMR

B R: WHI/RETFREMET; PG, BHA: T
IREETITIE A X AC N S I vl ekl Rk A&
(rosemary) . R (cassia)l F I3 /R IE T E F 2405, 2-mRft e
Zme ., —H L. 95%E WG . &5, Bl R
B, ZROR . FhR NI T R T T R A 2
|
22 L &/

L R Tk BH R A AT BR A Rl ); 2 R o AL (18
E BECKMAN A &]); H #8 R T 40 (0 1 — 1R
A BR A D), YZ-1531 ZIBEMMKERR () Ak R s
A BRA F]); TU-1800 2840 AT W64 b BE T (AL BT AT U 2%
A, R TR AR SO A BRA 7).
23 RWHE
2.3.1 KRV A LMK R L L AR

fREMFER 22/ 1. AL BN 2 L3R —
MR BN A 2B H - R B AR

3 EH A EA YR 0.4 cmx0.6 cmx8 ecm FINZZ, A
TERY . K. B RN FIE AR R T B, B
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JE A 22, 4 CHUE 30 min, RIEESE 30 min, F3EJEAYA2Z
140 CilikEALFE 30 s, MNFAJE B9 A 22 R B IR 8 A% T
FLZSU%E, 100 ‘CAW 10 min, RGNS KMk 2, &
T 4 CHf.

232 HFHRBAYEGIRIR

FAIRPUREAT (Fr 2 BRI ) B il #5712 B MRk 2
U R ik IS Mok gl 5 o R B T I TR A v,
TE 45 CIHET 8 h, ZJ5 I HTB AN LIRS T35 e Ak 2
FEFREL 50 g MAFR AR, BMAIAZ 500 mL b
GG 400 mL 95% I £ FIIG o A T IE IR A 4k
PERSTE 55 C A FHEE 12 b, 4508 T Whatman 2 5§
AL Uk, FIATRE AT EIN 200 mL ARG OEF T EE 4
12 h H PR 8 OB 2 WITAF IR ITE 50 °C FERS 2% K AN
TR, WARRA T E A W VR TIR#8-50 C 4k T ilk7
AN, BASER 7 Pa. SRR TITE-20 CIYVKAR
TRAEREH
233 RAILAAF) 3 A L2 SRR Sk 04 A5 T L BRAL R 64
(|

AR TR 56 TE A 22 3CHE S b S IS [ 288 2 v B2 1 Bt 4
A3, 5 TR 22 I Sk A8 I (B) i LR B 0, A9 GB
2760-2014 BEEPLAATN B INBIZE R B

(D) RIRBUEAATRT PR 22 5CRE S N I S A P 5 i)

TR AR BT A AL H 48 Ak BEAH A s a3 1 B
RIRUEALFNRUERIR & )5 5 Hoth B3Ry —i&2 BB
2 I FEREER 2.3 B9 T TR EARIR T AR ) 225K
WSk BRI 22 RN 25 g TE N ZZAE 21 d il
M POV, TBARS. 82, Zll#E 0. 7 H121 d BHIllE 4%
izt

F1 FEXRLELFNTME

Table 1 The addition of different natural antioxidants

PLSES| b tanl N (mg/kg)
con X B2 0
Cl1 P E 100
C2 P E 200
C3 P EE 300
R1 LA 100
R2 LA 200
R3 LA 300

VEI VE 100
VE2 VE 200
VE3 VE 300

Q)R ERPUA AT RN LT AT P 22 B K i s
AL RS
$2.3.3 (1) e i i i e HE R AR P A AR50 5 T

B BUOPTEALIET AR . DA R4 AL BRI TS i 2
2% GB2760-2014 #7745, b BHA i KR 200
mg/kg, RIETLEMEER Y BHA MEINRL K(=120
mg/kg) i, 5 FREIR AR SR, Wi
BHA M KSR B 120 mg/kg, 3 H PG #INEY &
KBREE K 100 mg/kg, K T T PG Al BHA 4540 HL7 i+
FLA G e, DR ARk ) 45 A AL ) AR o 1A G 2 2
Fi7Rs o BRI RENE R & J5 5 Hofh R — e B
W22 b IR 2.3.10 B9 T T a4 VR AR LI 4
A . MR AR 25 g MENZTE 21 d
EHIM N POV, TBARS., 25, 2507 0. 7 1 21 d
I 2 AR A o

Fk2 FEERELTIRME
Table 2 The addition of different antioxidants

Ab PR b N (mg/kg)
con popitcEEl 0
R1 I 100
R2 A 200
R3 A 300
Pl PG 30
P2 PG 60
P3 PG 90
Bl BHA 60
B2 BHA 90
B3 BHA 120

2.4 MEIRFR
24.1 TR POV LK R Z

POV {HIYIES % Vareltzis 2 )ik, FFAE 24
Bk, B2 g BERA 50 mL .05 F, AT 4 C
B 15 mL @05 EEQ:1, VYRGB (11000 r/min,
30 s), A 3 mL ¥REEH 0.5%M S AL, SRJE It
BT 4 CHAEF 4000 g B0 5 min, FESAABIA, T
EWAIHRE 5 mL B AR RRE R, FRm A
A4 CI) 5 mL G405 MELQR: 1, V:IEWK, WERES 3 s,
T 25 uL &7 Fe* VWM 25 ul NH,SCN ¥ iR iR 4 3
s HErE 5 min, SRJ57E 500 nm AL E LR SGAR, FrifE 2
PR R PR o U AR R, B o 2 s Y i A T o
(meq/kg)o
2.4.2 BAX B L-E B (TBARSMA 490 &

TBARS {HIJIE S Vareltzis S5 7wk, FH/EE
M. K 0.3 g MEERBARE S, A 3 mL
TBAQ-HiACE L Z R, 17 mL [ TCA-HCl R (=4
LIR-FR), FRAEBIERIES 3 s 5, £F 100 CKE
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30 min J4 4, B4 mL % HJE REERINA 4 mL &45, &
)5 T 3000 r/min Z5F F 250 10 min, B EJ2IBTE 532
nm 20 E WG . TBARS (AT L4840 5 i Je Ak
R VAT P SR IR AL ) (N B = e 805, 3t
AKX
TBARS (mg/kg)=As3,/0x9.48

P A5 IRIROGIE; o—FEM I H i (Q); 9.48— 4.
243 & EME

FH ZE6000 o253 I R A 22 () R TR B A . FIAR X
4990.18, Y 4 95.08, Z 9 103.29 3% H D65 SEil, 229, 30
mm FORENE . FERER 3 K, BOFHE.
2.5 BUBEAIE

BRI AR, RE 3 VAR, BS54SR
S BEsd FTon o BEEHTR A Statistix 8.1(Z A St
Paul. MN)# /440 H Linear Models 254341 . 225 B & PR
il Sigmaplot 9.0 FAFHEATVER .

3 HR50HE

3.1 RAMENFIXT ALK SLBER S E AR
Il 2 i b i 107 SR AR B A RO O B = S I AR Ak
R, B, ATIXFARERH 5 R, HOR A
TR AR, T FLE & A m AU P A o A I i
SO E RO T B B m 2, Shiffeess
I B JEE T R R P BT AR RO A T E g, BRI Ak
SR EPUAAR R R i, SR S I R e T, e
R4, SR S SRR
3.1 R R ARBALT A R L5k EE K POV 1E 49 %R
HERG AT @ AT 2 Fhigie kA Afb: — KB :
I 0 A et A L L AR AT BT R 2 S AT H S
FRERS W) BT K M, HOKMG Ty os B mM EFt, RIH
SR R RAARRN: B RR I S A AN A
XU, Mo WA A, TR I e e i v 2 2248 b % A
AREM. SAMIRZH RS . B2, B AL .
P R HR Y, TR bt RS e . 2k
45 . VE B2z, St S ErsgmaniE 1 pos, 45
R, R OB OSBRI, 2 A (8 255 ki,
Ut B i 7 A A R L R R 5 I s, iR 21 d B,
WAL #%EF. VE &R Sy B E5 T
X7 REZH (P<0.05), ik B3 JLFI ) vt g i S A0 A S 2 41
HIVER, (ERTEN R 7 d i, —SabBgH i) POV H 8%
1 T4 B2 (P<0.05), X & PN AT WF ST 2 B, Bl T e
] A RE:, POV AH 175 £k 3282 Sy S 1 Jin pesie/ N P34 o 1
B#7 dB, HFXIRA N2 E AR AR RR, —&
WG P 25— 25 A IR R AL, A5 LT
B ZH B POV B i He HAB A4 A POV B/ 55 21 d B, R3

ZHRY POV (i . E M T6& VE1 LAAMAY HAh 4520 (P<0.05), 13
BRI 300 mg/kg B IEFFF1 100 mg/kg f) VE %4 81k
T B SR A

mm 21 d

PV (meqg/kg)

con C1 C2 C3 Rl R2 R3 VEl VE2 VE3

Group

T P PP AN T S 35 R TR) I K A ) 7 R B ) =2 ) 22
5t 3, P<0.05,
P IS R 2R R B X A 22 POV {H /Y 5 1R
Fig. 1 Influence of different spice extracts on peroxide value of
shredded meat

3.1.2 e JUR R R F B A 3T A 42 TBARS 1849 %76

E 2 fik TSRS N 22 7R L #E T TBARS
A ZAEIRE N . B 2 FRaT LR, Bl s ] A9 2E 4
FALHEL Y TBARS HINE BT E55 0 d i, &40
FRZ Y TBARS {5 X B4 25 53 9F A .35 (P>0.05) . Tilt”
BN 7 d B, A4 B E /N T XA H R2 . R3.VE2,
VE3 41y TBARS &3/ F X IR F HAth 45 41 (P<0.05),
VORI H: . 26367 . VE X LR B RSN 840 &
IR . PR L 2R 3k A L A (W) A% AR IR P,
TBARS {45 bifi % L B i 38 hn i [ A1, X 5 BB U iy
WFoT—3, 16 HA N 105 420 fb it B BB T 42 £ 700 v 2 1 8 i v
AR, {HJE VE JFARRBILF %, XA A VE &
JEE YA, fER LB e F VE SB T E AN
Firp, f# VE B9 8t L VE A . AE R S5 21 d
F R3 . VE2.VE3 £1 ) TBARS .3 /N T HA1 45 41 (P<0.05),
W R E/NTAIE . Cl. R1 4L VEL 41(P<0.01), XM
TN . VE 7E8m W BE (200 mg/kg F1 300 mg/kg) T
X g D5 A A 3 A IR R, RS 300 me/kg 1Y 2k
EFF AT 300 mg/kg A9 VE ST 41 il 4 A 5 47 (P<0.05)
TSI 0.05% T & . 2RIk . B IREU T E
A CBVRBBETR, R BTSN R IO 1 b B2 A A s
R AR S AR o Ak, LR RIS T A L Rk A R
B RO B A, ANEX BB P E TR RAZ W, A L
FELZ I, [HILSEA POV HIDIELE R, 76 3 R RIRFL A
b5l rh v B 300 mg/kg A9 2K %k 7 Xk TR A 22 16 4
A 7 F 45 (P<0.05)
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ol w04 =7d =2l 322 #i44&. PG. BHA % # % TBARS 1449 %%
12: b Bl 4 i 7 A R Ak PR P 22 B Sk 7 v S AR
ol c TBARS [ AL I 4 e LU th, BT HErT 1] g

Malonaldehyde (mg/kg)

con CI C2 C3 Rl R2 R3 VEI VE2 VE3
Group

e AR AN TR) 3 7 A ) IE 5 R 5O () A2 L 4 ) =22 () 25
B H#, P<0.05,
B2 USSRl B2 R R U X 1A 22 TBARS 1 (5% 1

Fig. 2 Influence of different spice extracts on TBARS value of
shredded meat

3.2 RAMELFIFAN LIRE LTI 23K 5E L Ag
g ERBIR N
32.1 ##%A. PG. BHA 3t £ POV 1A%

Bl 3 AR HREH P 22 2 et F v ok A M Y
Al FTLAE Y, B R (A] B, 45 A 3 [N 221

A R EIHES, 5 7~21d, BRXIRGLAI R LISh,

BALBA POV H L FHEARARLE, X J2 IR A 1 A AR 1 it
WG = Py 3k AR o i R R SR AR N
—ERREE RN T S A i X ESS 21 d B
ikF|] 4.46 meq/kg, SALBIALIAZZIK POV (HI T BART X

AR (P<0.05) X F ARSI AR IR T/ 5, WS inak,

T R A, BIRAERAN 300 mg/kg kAR B 0 AL 31
BRI, BRT 120 mg/kg B BHA AbFEZH A, B3/
T HA A% vk 3 A FHLH (P<0.05) . 156 W weh vk J3E k¢ 12 7 2 B
WX i 7 B ™ P B RO BT, FLRBIEAE —
SEFRE RN TR, T 0 1 R Sk 1A 22 ) R
Ak,

5 a = () d —=a7d 0] d
4 1 d (Y d
C C
~ b de a e
25l £ by s T op b
g o
N=7 cl C
N 2
=9
I anll a alfl afjl abl ab|ll al a a
0

con Rl R2 R3 Pl
Group

P2 P3 Bl B2 B3

e P AR AN Ti) 7 2 % A ) 5 R S () 7 = R B ) =22 ) 22
i3, P<0.05,
3 PiEF . PG. BHA XA 2 POV {H 54

Fig. 3 Influence of rosemary, PG and BHA on POV value of
shredded meat

K, FALFRAL ) TBARSHIE FAHHTES 0 diY, £
ALPRLH Y TBARS H 8 2K TXTEEH, H PG 44F1 BHA 4
) TBARS fH . KT R1 41(P<0.05). V3355 7 d B, 4%
AREEZH ) TBARS HE #/NF R1ZH K HABAS2H(P<0.01),
LR 3 FUREE R PG, BHA XA AL =8 e /e F
R TINH (100 me/kg)WikiEfr. PG, BHA 7E4H [F it
BF )P, TBARS B bl 5 i B A 348 i s B2 A1, (LB
OB G, X7 HEZE N Y PG il BHA J2[R] F3B Ty
—FERERZT, JEMTWaEmaES Re, A B3R
PRt S AR 2, HITE N 22 i K A
TR T, EmE AT A S AV E R .
TEW 245 21 d F B1., B2, P1 1 P2 40/ TBARS .3/
F R1 Fil R2 4H(P<0.05), XHLUEHA T 7EEARH T~ AT 4T
ST X R SR A P PR A R SR P AR R s
PRIE A R R T (300 me/kg) B XA AL AT 3 A A ]
EA, 5RWENANTHAMLTO0 mgke PG A1 120
mg/kg BHA)JG & 2 5(P=0.05), HALFRAMRHKER
AN T HE (30 mg/kg PG Al 60 mg/kg BHA), #5 MXFF
Wl RGEALT= I AR BB ROR R, AT HRL
FUXF R I AL R B0 A B R AR PR R R B 4. Hod, B3
ZHTEHS 7 diF, H TBARS 1B B3 /NT B2 £H(P<0.05), TifE
%521 diF, H TBARS{H 5 PG3 HTC B &M% F(P=0.05),
25 IR, USTINAETR B 1) A SR IR AT LASE X4 AR
NTHEAT AR, o Sk kA 2B R i 300
mg/kg B 0] LLHAT R4 R4 g 7 A AL VR

— () d ——a7d

D] d

Malonaldehyde (mg/kg)

con Rl R2 R3 PI P2 P3 Bl B2 B3
Group

B AN [R] S B R R A R 58 KBS IR A = RHE U 2 (7] 22
S, P<0.05,
K 4 %37 . PG. BHA Xf [N 22 TBARS {150

Fig. 4 Influence of rosemary, PG and BHA on TBARS value of
shredded meat

3.3 RAMEMFIFATREMNTIN AL B ERFNT

PR BRI 5 A 3 6 T 1195 S (R XU 5 D6 22 K5,
{EUR R RN 2 WK A i R R . I Y ST
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Table 3 Influence of some antioxidants on L*-value and a’-value of shredded meat
0d 21d
L* a* L* a*

con 56.95+1.00° 6.21£0.19° 55.23+1.92°% 2.66+0.12°
Cl 58.22+0.14%" 6.07+0.28% 56.150.77%" 2.67+0.18°
2 58.96+0.09°% 6.32+0.43" 58.11£0.52°%" 5.75+0.44%
C3 61.15£0.31% 5.910.42% 60.70+0.38"™¢ 4.71+0.06™
RI1 52.98+1.20" 5.56+0.50™ 52.61+1.638 3.31£0.43°%
R2 64.05+2.75%° 4.61+0.37" 64.45+1.00% 3.96+0.74b°*
R3 69.33+0.62° 3.93+0.11° 64.39+2.79% 1.39+0.18f
VEI 59.01+1.70%% 5.94+0.22% 55.67+0.38°" 2.66+0.33°
VE2 59.59+0.86% 5.67+0.64™ 66.89+0.04°% 5.74+0.41%
VE3 66.08+1.72% 5.19+0.27% 66.89+0.04° 2.14+0.79¢"
Pl 61.11£1,520 6.48+0.40° 58.0620.96°%" 6.10+0.92°
P2 62.84+1.13%4 5.62+0.84™ 57.96x1.29%" 4.88+0.28"
P3 62.3242.04% 6.20£0.16" 54.70+0.65% 5.60+0.33%
Bl 62.61£0.59"% 6.22+0.03" 61.00:£0.82% 3.2140.22f
B2 62.82+0.88"¢ 6.15+0.08" 59.68+1.03"° 3.24+0.30%"
B3 61.5442.47°% 6.210.16° 57.80+1.33%F 2.89+0.69%"

W [F—FAR R TR R R 25 5 i 2 (P<0.05).

B AL AT b A, AT LA S e A 1 5 1) B e A AL 15
B, Horp ARSI EEY, LUK, RESE S, ol
NETVEAE, o EMOR, FERBR BT, b E N B, &
MR, FESEUEOMEE  ER GRS, Mg sl
TN 14 AT & A AR Ak, 9 n i I A Ak R € 2R A ik S
WM 3 RUSIOR R BE (A BE . K37 . VE. PG,
BHA [ A 2276 BRI L, o (A 0, 36 3 Wl 4,
550 d RIEFIRBWSARL, R2, R3), VE3, P2, B2 5
SRR L7, o' A B 25, HAh A 415 B B & 1
F25(P>0.05). Uk BHIR Ik ik B 4R U0 R 2 B —
FIRZ IR, E R IR T 45 R S % TS ok ok 7 SR B o P 22
JC A HR AT WL 5 22 S (P>0.05) . A IR 5 HAh 4 Ab B
FAENTHI L, o E AR SRR, ZE RS R,
d HE RS, H225 8% (P<0.05), Al fERh T
Wara), B WAL AR A B A & SR AN R AR
BE, TEIEBNLIE M, AR, IR o (A
PR B i K o R A SRR B 1 SR B0 SR Ab 39 (e E 14
100 mg/kg BIARE . Ri%EF . VE YLD BHA By
FALFRA X R o H 20 M 22 5 (P>0.05), At
BACHRL ) o Y T X R AL (P<0.05), X —45 R WE
YR BE Y KSR BT EAL R AN PG LY J 30 1) % PR 22 AT LA 3
— M elEA.,

4 £ ®

T RHREBCY A — & R b /R . ASpifoE &
HH, AR R R 22 BRRESk TR 3 Fidt 9 4 RARBLAA
R GEET . PR VE) b, 2% SR i) 2% 41k
P AR E ALY R A N R ROR . A
P b7 PG A BHA YR &AL p Al E AL T 3 FhoRak
PUAER A BIERIE R o (RN 300 mg/kg 4 1% 4b FELH 7E
21 d AR, L POV fEHAI TBARS {5 A THiEALFIH
M HTC B 2R, AN 300 mg/kg K IEF AT LAERAC
N T4
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