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POV # 0.04~1.76 g/100 g, H & 50% #% SAZit K = F 4|5 POV Rfh. & B HF B 22 Wich TH., Wik, P
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Analysis of Biogenic Amines and Related Quality Indexes of
Commercial Dry Salted Fish in the East China Sea

TAO Yaohong', TANG Haiqing"", OU Changrong’, ZHU Jungiao'

(1.Department of Food Science, Zhejiang Pharmaceutical College, Ningbo 315500, China;
2.College of Food and Pharaceutical Sciences, Ningbo University, Ningbo 315800, China)

Abstract: In order to study the potential risk of biogenic amines and the correlation between biogenic amines and quality
indexes of dry salted fish from East China Sea during retail period, the physical and chemical indexes (water content, NaCl,
pH, TVB-N and POV), microbial index (aerobic plate count) and eight biogenic amines of four species of dry salted fish
(sea eel, large yellow croaker, pomfret and mackerel) in Zhejiang province were determined and analyzed. The results
showed that the physicochemical indexes, microbial index and biogenic amines of the four dry salted fish were different.
The water content was 25.6%~59.7%, the NaCl content was 3.4%~24.1%, pH was 6.08~6.97, TVB-N content was 7.7~56.4
mg/100 g, POV was 0.04~1.76 g/100 g, the total bacterial count was 3.43~5.67 1g CFU/g, and 50% of the samples exceeded
the POV limit of dried aquatic products. Spermidine, histamine, cadaverine and putrescine were the main biogenic amines
in dry salted fish. 15% of the samples contained histamine more than 100 mg/kg, which exceeded the limit standards of
FDA and EU. The histamine content of B4 reached 1405.88 mg/kg. The tyramine content of all samples was less than
100 mg/kg, which met the limit of FDA. The total amounts of biogenic amines ranged from 96.05 mg/kg to 2164.64 mg/kg,

and 15% of the samples were more than 1000 mg kg, which exceeded the limit standards of FDA. Correlation analysis
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showed that some biogenic amines indexes were moderately or highly correlated with aerobic plate count and NaCl

content(P<0.05), and the correlation coefficients were 0.727~0.975 and —0.828~0.970, respectively. In conclusion, dry

slated fish from the East China Sea, including products made from non high histamine fish, might have the risk of excessive

biogenic amines and other quality problems. This study provides basic data and reference for quality evaluation and safety

control of dry slated fish products.

Key words: dry salted fish from the East China Sea; biogenic amines; aerobic plate count; physicochemical indices;

correlation analysis
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Table 1 Product information of dry salted fish from the

East China Sea
s KNS (g) T Hh TR 3
Al 1500 FHl T | R
A2 1000 T TEL%E | VA,
A3 1000 T T B
A4 1500 FHili Tt B
A5 1500 T Tt B
A6 1500 T Tt B
A7 1500 FHli Tt B
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B3 450 Fil e =i
B4 550 TR e =i
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2 400 Sl TiAL%E | A
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c6 300 T Wit | ¥
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D3 450 T Tt | 1o
D4 400 £l TitL%E . A
D5 350 %1l TiELE | ¥
D6 400 FHl Tt |
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Fig.1

Marginal histogram of physicochemical indices and the aerobic plate count
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WATRER . R, BB B AT =t nT e 2k
SN, ASSCEG R e g B3 HIT B4 RE G RER Tz,
IRy AT A 2 BB R TR B fa Z2 R i . b
bk, 80% RS IIK ST T i/ INT 50%, AT K7
Mo 3B E KA S RS TS, ST BRI
R, Ungk ek 0T F ST 25 °C W N wifh %
A DR BRI s 2 B0, 50% 7K 43 E B RR SR PT e 60% 11
FER %L

2.1.2 NaCl & HhwizaBd /- EET)vrZ
—, AR INAEER, KB | EhriE A, Amifdifa
AR PR K 50008 AT, I k2 P 075 30, B AT e 2%
JEVFREE . 36 IR AEERE R T AR, Rt
ARG RXBRNS (g fa e T — MR A sk T
2, s B MM E N 10%~17%, 725 o ih & — K%
<20%. 26 Uy ZEFE A NaCl & Ll 3.4%~
24.1%([& 1b), HA7 30% FE ik B9 & £ B &I, NaCl
B <10%, Tk Thffo Z FNE f0 % T 0 101 25 F1 8
10 %5 NaCl S~ 17.6%, =T S i £ Ffig
25119 8.0%, R] R 2 il i 72 FHEL 5 AN W) B il A
EENE IS

2.1.3 pH ACAEREIY pH P imig, JEEIE
6.08~6.97 Z[E] (¥l 1c), 34 pH °h 6.47. #Fhsta
&1 pH Bdis o3 An ¥ bt gscde v, Horp iR %109 pH 1
e, T 6 fa 2 R L fa e R R R P . Wa SR I
2 v [ R SRR X Y 43 (i T, SRS T
th | Ay Tkt | G2k B N aORTRHR fa, S
) pH &7 6.39, 5ACLERARIT . 1T Kose FEP0
BRI X (%) 78 Pyt fa k14, S35 pH & 5.80~
5.90, BASSCEE R ARIR . PRARIE, K= T St
TN, pH F6 B THE FRE, B A K o fidE
F AR B S 0T, i pH T, JE AT AR
R =R ) R A PR A BT, i pH RN
2.1.4 TVB-N{H 26 e TVB-N B0
TE 7.7~56.4 mg/100 g([& 1d), 68 fa % | B 10 2% Fl6E
a2 TVB-N HEHL, S faEmgE ., TVB-N
SRR Sl e B D 2 PPN B B L W R AR, 3R
7 JE G R R R A S e A S B s R
PR, HOUR B S ORI TR L P AE R R AN B ] AR A
5, U Lin G2 AGIN 45 VS L X LTV T s+ T
FAt, TVB-N {H A 21.9~182 mg/100 g, X 4iE 7 45122
T S b X B Tk, TVB-N {E4 10~50 mg/100 g,
— IR TVB-N (B ARAER, 7K™ i PR e B b e, an
FRRE VKB | R K T S A = il b OIS 8
FER &) B 2 RIE A 30 mg/100 g, A e
8 171 % | HE 0 e RN DL 62 1 % 19 S 34 TVB-N (B4 51
Sk 27.3.28.3 Fl1 19.5 mg/100 g, #8208 i
=, 5% 36.5 mg/100 g, FEfmZEE, BEEREN B3 A
B4 [ TVB-N 1B} 42.0 F1 45.9 mg/100 g, /= T HAlh
WA R (17.6~35.1 mg/100 g) .

2.1.5 POV POV EIMARIRIM M R HATE bR, bl 5 1%
WOIJEL, POV SeFtfa b, B el hil e A b AR i
PR BRI — . S FE i NE I S R,
R B AR R T T R 2 N 7, 26
Uy ta R E) POV S3MARTE 0.04~1.76 g/100 g(J&] 1e),
WA M L 40 211 POV AT, 88 10 25 FfE L0
TSI Lt AN B =, 38 1.54 ¢/100 go
et Jg T Z e, K7 T Hl S T, ZAeMany
REWTEAL LT UL, % GB 10136-2015, FiHlK =1
il i 19 POV R /NT 2T 0.6 g/100 g, 1l 50% 3 fil
BT BRAE, S 2 e e EZL R E . R
IR it o AR A 2 R T DM P A SR AR AR, X AE T
SRR K BT B R Tk fa POV iR, FH45 H
T BT EALXH R R R A EE T
2.1.6 BEESEL TR SEURERE ST Y
PR, DURP O£ S D ECFIEME S 4.42 1g CFU/g
(E 16), o T HAh~E 2 VAR 25 5, an v [ R Bdi His X
43 5y Eh T 10 1 B 7% B 9 {E 3.74 1g CFU/g!™|
BUEHLX 32 4yER TR 3.14 1g CFU/gPY, B A
KU EEITE 3.43~5.67 1g CFU/g 22 J8], 46.2% HIFE 4R
FFE 4.00~4.50 1g CFU/g Z[A] . This 1 % 1~ HME
BHAIG, 0T ERR S - R Y Ta T SR
=1, Wit ZE B4 1 B3 435Ik E) 5.67 1 5.62 1g CFU/g.
YT B, AT —BeR S e miin Sz %
7 M/ NE T AN BT, H DA IO Eve iR )
Ty R B 0 2 7, TR 5 0 AR TS B AN B, 7
SIEREM. ME RSN TTEEM, EfrhARXT
F7 ST BRI TR AE , (HR 5 I PRI B AR
T HE S W S AR = A iz S B P R & AR,
FiE— 2D AE P RO ST 45 ()
22 YIRS S

TR 7= it Hp B4 A 2 e 2 PR AR X Ui S A S R
PRI, Wi HRP AR5, HATH8 7 5 WEORE B
B 1 e S e BB ) 26 IS RRSR AR
B 2= TR, TBA 1E 96.05~2164.64 mg/kg 2 [H]
(% 2) . WM. gl 7 e REg & fa e vh i e 3
A, RS L TR L B 2 T T i 1) e DU AR
%o o 70% AFRE S ARSI B (1%, 27 % ALK %)
LA . AWITERY, AR RN ISR E 13205
getd | ERHERFR L I TV SRR R R, 5
JE VAT iy b P R E DL AR P L | B
JEE AN R S W A5 ARSI A ] R S T i X )
A3 pEh T, AW IR SN 17.18~4148.79 mg/kg,
R R & ELAE, 80% RSN GG B- 2K 2 ey
BRI, AR SR o3 45 A ARARL; T A 7 A5 R i
8 Ui Rl fa, AWl BN 13.66~45.79 mg/kg,
O & i o BAL A QI ZESE H FI/K ™ I T 5 1Y
HHEE ST T, FRILT 5770 BT AR A A PO
A SC B ZERE NI BAL Y [FI7E 44.62~1923.14 mg/kg
Z 6], QI yEFEI7E 0.22~7.83 Z[a] . {H i T 5kl Fhs
FUIN 0732 S5 A %o A2 W e (R T8 A R SE ], BAL
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Table 2 Biogenic amines content of 26 commercial dry salted fish in the East China Sea
o ime/ke) TBA(mg/kg)
M R 2 TS T S T S TR T O TR
Al 132.04£9.40 14.95+1.69 2.53+0.34  4.50+0.41 108.43+12.12 - 12.70+£2.09 43.34£3.26 194.83 1.56 318.49
A2 192.28+8.67 34.2943.07 8.68+1.36  7.53+1.23  162.48+4.44 - 16.91+1.30  59.85+3.57 29395 1.59 482.02
A3 53.82+6.57 5.36+0.72 0.13+£0.00  1.10+0.16 215.25+26.03 - 60.05+£6.20  32.77+3.69 93.05 0.33 368.48
A4 51.76+2.44 5.16£0.62 0.14+0.01  0.76+0.04 169.09+32.41 - 29.8743.79  32.36+2.33 90.04  0.45 289.14
AS  170.20£15.89  37.46+2.55 0.41+0.02  4.76+0.85  177.15+7.36 - 13.99+0.22  78.59+2.03  291.01 1.49 482.56
A6 141.00+12.30 24.90+3.51 0.53£0.07  5.5240.86  136.54+9.77 - 23.21+4.54  91.44+14.84 262.86 1.60 423.14
A7  243.81+32.35 89.49+11.40  0.56+0.09 11.00+0.55 285.34+34.88 - 11.8940.51 165.89+14.58 510.19 1.67 807.98
A8 242.04+28.86  51.69+4.45 0.35+0.02  6.31+0.17 182.75+16.88 - 13.73£0.38  118.34+8.44 418.38 2.09 615.21
Bl  241.16+£24.12 188.23£18.97 18.40+0.96 21.57+3.70 590.59+89.40 1.50+0.08 90.49+2.03 178.21£15.50 629.17 0.89 1330.15
B2 180.96+4.95 156.81+£14.34 16.23+1.51 13.57+1.24 539.29+18.38 1.10+0.10 80.10+10.84 151.50+23.77 502.84 0.79 1139.56
B3 229.76+£38.49 1277.50+£51.96 1.83+0.16 47.48+6.84 229.11+28.18 8.06+3.54 40.78+4.73  164.06+6.41 1718.80 6.17 1998.58
B4  252.56+5.61 1405.88+18.36 2.30+0.11 68.26+6.99 206.90+20.31 3.36+1.29 28.94+1.82 196.44+30.00 1923.14 7.83 2164.64
BS 5.75+0.09 15.97+1.28 0.03+£0.00  0.13+0.01  227.81+46.82 - 12.36+0.39  30.60+2.12 5245  0.22 292.65
B6 4.84+0.06 13.78+2.55 - 0.11+0.02  219.13+20.44 - 15.90+1.18 25.89+1.84 44.62  0.19 279.65
Cl 10.87+0.48 69.8241.60 - 0.06+0.01  215.10+32.39 - 10.78+1.23  36.20+3.10 116.95 0.52 342.83
C2 8.56+1.12 67.73£3.37 - - 204.39+18.01 - 9.97+0.94 29.83+3.84 106.12  0.49 320.48
C3  23321+45.67  95.71+9.72 2.66+0.07 28.42+0.73 144.56+12.70 0.42+0.02 11.03+£2.38  102.60+8.17 459.94 2.76 618.61
C4  191.81+12.04  74.46+5.41 0.33+0.04  9.10+0.49  97.81£15.09 - 10.96+0.38  90.04+6.51 36541 3.25 474.51
C5 13.95+2.41 1.06+0.04 - 0.20+0.04  43.60+5.10  0.33+0.03  8.08+1.06 39.36+8.82 54.57 1.03 106.58
C6 8.19+0.59 - - - 112.30+£5.73  0.25+0.01 10.29+0.34  39.45+1.08 47.64 039 170.48
D1 263.61+33.96 13.44+1.43 0.58+0.02  27.12+3.43  308.69+8.78 - 11.59£1.79  166.80+32.26 470.97 1.38 791.83
D2 205.64+20.79 12.5042.77 0.84+0.05 26.3242.33 258.04+22.16 - 10.85+0.89  160.36+9.46  404.82 1.40 674.55
D3 12.69+0.45 18.81£1.51 - 0.12+£0.01 273.85+24.01 - 12.00£1.35 32.19+4.14 63.81 0.22 349.66
D4 7.39+0.91 20.5144.06 - 0.25+0.02  307.85+13.33 - 17.0842.64  32.51+5.55 60.66 0.19 385.59
D5 5.48+1.11 - 0.24+0.04  0.23+0.01 42.14£5.28  0.31+0.01  8.10+£0.79 39.55+£5.43 4526 0.88 96.05
D6 11.19+1.48 - 0.28+0.02 - 34.234+2.07 - 9.59+0.12 47.74+7.54 5893 131 103.03
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QI ANV PR i B2 i 4 Xt F v, H AT Jo—
P BN,

AW B RE R R O, BEIEIR Z . A5 X T
th ZEH =AY R A ANFZER, FRE
GB 10136-2015 XfEhyEifar= e 7 el R,
1R EH N SR S g e 46 2343 512N 40 FT 20 mg/ke,
T TR 7K = v (R a2 | SIS D 2K A R
fb T &) RAEZESR; 36 E FDA Xk 1K= i
A= W e 08 25 5% BE R 2 R 4 < 50 mg/kg, 1 T
< 100 mg/kg, ZEWH i < 1000 mg/kg®™; BRESFLE
fERa 2P 2H Fi < 100 me/kg, ZeEh /K s b AL BRER
R I 24577 i < 200 mg/kgPd, A SCH 31% [
ZRE R S KT 50 mg/kg, FLEEAS 10 2% AT I
A8, Wifa#& Bl. B2. B3 1 B4 DA MR % C1. C2,
C3 Fil C4, ¥ e sl e fa s, Hr, ¥ % B1.
B2. B3 Fll B4 MY4H le & 2K T 100 mg/kg, H TBA
KTF 1000 mg/kg, HRES BB 15%,. 8 T = 4i%
10 2SSt %, 2H e &t B REEAR, B SRR
D4(20.51 mg/kg) . MESHEIRIMEE K E, =il
Wifa % B4(68.26 mg/kg), AR/ N 100 mg/kg
FY 2 AR E . FEAS EHRAE AU 7K P2 gl e - g4 b,
TRt S 2 B G, Unke Y Sh e £ (1539 me/kg) |
SN46.(2937 mg/kg) . ST (3800 mg/kg) AV TE —
SCA.(>7000 mg/kg) 5P, — A S B T g B i
BT 500 mg/kg JBA TR, FAT AAfEEE S a3,

MiASSLGGH, R SRt 2S s fa % B3 F1 B4, ZH%
L BIRE] 1277.50 A 1405.88 mg/kg, oIt 2
V5% B R /K- [EIEE, B3 F1 B4 L2 A FE 5 v
AT P HICRE B (TC LS L RV ) o 1T L, S s 2
A0 0 T PA AN B PR 725 AT R [ 2A B AR
JRUSG: , A5 BNt A e 2EL I a2 g Tkl il S A 124
Jyle 4 USSPV, DAITIT A 7 L R 5 T A= v ™
A TS G s AS S I A 254

BREEFLST, WG . - RN B2y Sy A S 0 2
PG YR . T S ORI e
AR AR I AR W, ANMERT SRR ER A i EOE 1YY
firg Sk frie, T ELXCHEH R B e B s AE . FRIE L
il SR P FH S e e VRS e 5 i = AP . AR S
VG iz & 1 (34.23~590.59 mg/kg) it =5 T HiAh 3R
B, sk T4 (22.03 mg/kg) U0 R0 B A FE R £
(79.1 mg/kg)PY &5, AR FHE—LH5% . T REFNERE
T o A b B BRI, ZEAE S GE AR B, 2RIk
7 R R R S T AR SR AL S I R AR, RS
Jef L A e e S BT AR S At 2 v T (4.84~
263.61 mg/kg) FJE Mz (25.89~196.44 mg/kg) 1E DU Fir
th# 82 o0 AT, S HGE S SR
2.3 HYIBRIEIRS FRERFRRIE XM

T g A s SRR v, AR e 3G TN J2 AN
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[F], fa 2% ERALPE T | S ) R AE YA — 2 1 25
5P, RIS 5% PU R 2 04 A= e = A & B de bradt
17 Pearson FHIMES T, NI PN A= P e 5 B4k FE bR
FIEE T S EIAHSCOC R . SR 3 1T UL, DURp &7
HIFEPR A SRR B AR o 68 £ % 11 A= P BB
P E SR EE. POV Fl TVB-N F545 oL F 4154
(P<0.05), B fh % =2 5K 58 . NaCl & & f
VR BB F A S (P<0.05), R fa % I 5K S
pH Fll NaCl A3, St ¥ 3215 pH., NaCl F i Fl
BRIV BB A (P<0.05)
PRVE BBURE BN TR 2 —, 54 E Y
bR IEAHSC, AHC R B » 1E 0.727~0.975 ZJ6] . 1E
B FE T, % (7=0.966) . L (7=0.975) Fil QI(=
0.968) 5 B V& RIS M 4 35 TE AH 5C (P<0.01) , Bk
(r=0.885) 1 BAI(7=0.903) 5 B & M A 42 W35 1IEAH
HK(P<0.05) . HAth —Fpta 2L RFR PRt S5 E 7%
B B S E AH G (P<0.01), MO R TE
0.856~0.987 2 [a] . [FIA, 2 fa % Hh iy )7 i | JE i .
BAI f1 TBA, #iffa &1 TBA, DL s ta 2 iy
JRE . RN . R SR QL ¥ 5 PR VR RSBUR W
Z(P<0.05) B B3 (P<0.01) IEAHY: . Ak, By M
BASEEFEFR Y NaCl & & . TVB-N 1 POV 5 —
REAAFME . BSRASSL G DU M 2 ) S Eh Bl — 8
ZEIE, (H B ¥ B ES NaCl f R4 38 o 26, A1
X BB r S B H—0.629. —0.756. —0.945 F1—0.942,

B A R ol i A AE M A R RN A BT A DL
M, [AlE), e % | sl e, BEYEAAS TVB-N
5B IEA I (P<0.05); TEER A, Wik S8 S
POV 2 2 FAH X (P<0.05) , WFERF=HA, & ih i
A= Wi FEE p LR B B 1 S AN A W 43 i A MR
SRR E R =2, ARscabdh, a4y
Fe i =2, R R i e, S i b B AH
5, A3 B A st £ B N T RS 454k, bk
DRI A= ) ) R A R B T S A AN B2

[%:08 tr 2541, Hofth 8 %5 10 NaCl & 3iA 545/
Yy EFa bR S T AH G, AH G R r 6-0.828~—0.970 =
], Eih A NaCl a] LI KSME ), 1 w55
JE, ifdnflis e . ta s, NaCl 7]
3 I IR 40 B A AL 1) S R 1 R Tl A1
AEL Y]] 1410 Pl BN (€ -4 ERar =¥ 25V Rl BV I | NG = €1 13
Tt WG R I T 2%, AR, KUk ahdy . AR I A
L E R LR R 12%, (H2E %0 TBA 158
5 NaCl FYAHSCTERREARL, 3920 B 35 fAH G (P<
0.05), r {H43H1-5—0.828 F1—0.904, 7 Ui, ZE[E] 25
Kt e in AR, BEEMR T oK
S YR, IACE SRR B IR ER IR, A AR
AUEFE RN — R E AR 5 g £k, T LIGaE Sl 4
TR MM R, AN, KOS E . pH. POV
FI TVB-N Z5EEALFEHR 3 AN [F) B 41 % 7= o A P e 18
BRI AR R AAH G M, Unil fa % 19 POV S 411 .

3 B PAY S AR bR AR T A S

Table 3 Correlation among biogenic amines and physicochemical properties, acrobic plate count in dry salted fish

Eiztan J e KN 1% e N1 i bictiLs JE BAI QI TBA
KaER 0.539 0.531 0.469 0.544 0.519 / -0.062  0.439 0.526 0.265 0.617
pH -0.033  —0.019 0.368 —0.009 0.163 / 0.108  —0.167  —0.074 -0.192 0.004
Wt NaCl -0.158  —0.430 0.78" -0.082  —0.655 / -0.103  —0.547  —0.340 0.049 —0.494
T WE%BAE 0T 0.856"  —0.284 0.656 0.694 / -0.359  0.875" 0.827" 0.486 0.888"
POV 0.674 0.755" -0.03 0.722" 0.544 / -0.279  0.804° 0.779" 0.530 0.813"
TVB-N 0.648 0.816" -0.397 0.574 0.701 / -0331  0.863" 0.774" 0.407 0.846™
KorER -0669 09577 0287  —0.929" 0391  —0.948"  0.117  -0.637 —0.944" -0.946"  —0.868"
pH -0.163  —0.032  -0.094  —0.032  —0.122 0.003 -0.14  —0.113  —0.060 0.006 -0.094
st NaCl -0.871" —0.642  —0343  -0.778  —0246  —0.628 —0432 —0.871" —0.741 -0.644  —0.828"
O BIBEE 0465 0966  -0532 0885  -0.634 09757 0382  0.449 0.903" 0.968" 0.760
POV -0221  —0.807 0.650 -0.631 0.714 -0.796 0476  —0.184  —0.709 -0.782  —0.541
TVB-N 0.08 0.764 -0.812" 0.632 -0.871" 0.792 -0.708  0.058 0.643 0.775 0.428
Ko 0.826° 0.957" 0.651 0.737 0.242 -0.179 0.695 0.767 0.844" 0.750 0.945"
pH 0.855" 0.902" 0.604 0.714 0.105 -0.174 0.6 0.802 0.866° 0.825" 0.915"
W0 % NaCl -0.737 09817  —0565  -0.646  —0.372 0.295 -0.747  —0.679  —0.761 -0.658  —0.904"
WKEE  0.629 0.987 0.464 0.538 0.488 —0.414 0.735 0.559 0.656 0.549 0.837"
POV 0.362 0.81 0.514 0.487 0.64 -0.11 0.465 0.322 0.405 0.219 0.604
TVB-N 0.544 0.069 0.57 0.59 —0.482 0.637 -0.046  0.609 0.539 0.552 0.355
KorER 0155 -0.700 0.206 0.09 -0.535 0.412 -0.423  0.156 -0.159 0.121 0.514
pH 0.379 0.937" 0.034 0.376 0.952"  -0.781  0.839" 0.316 0.396 -0.199 0.709
i % NaCl -0.836" 0.363 -0.873"  -0.817" 0.049 0.055 0456  —0.864" —0.823"  —097"  —0.547
W EE 0949 —-0.121 0.942™ 0.9517 0.197 -0.109  -0.323  0.970” 0.946™ 0.915" 0.744
POV -0.031  —0.229 0.037 -0.050  —0.192  —0.238 0279  —0.003  —0.032 0.207 -0.105
TVB-N -0.055 0.473 -0.428  —0.124 0.451 -0.105 0.757  —0.159 -0.07 -0.412 0.160

e+ R 22 R (P<0.05); ** FRA U35 22 57 (P<0.01) .
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VLU m 2 et 28 S IO i £ 2 | B f0 %5 FIGE 25
HYBEL T ZH R AR R, HCrp i £ 25 HY B 1 2 e 2
KT 1000 mg/kg BITEDLL. PRI, AN TET BZEL
PR 0y SR A0 2 7 i, o B DA E i 2 i 1
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