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Abstract A trace analytical method for valifenalate, mancozeb and its metabolite ethylenethiourea (ETU) was
established in grape and cucumber in this study. Based on the favorable storage stability, the fate characteristics of
targeted compounds were clarified, and then highlighted their dietary exposure risks in combination with Chinese
dietary structure. The samples were extracted with acetonitrile, then derivatized, salted out and centrifuged, and
purified by dispersive solid-phase extraction (d-SPE), finally determined by ultra-high performance liquid
chromatography-tandem mass spectrometry (UPLC-MS/MS). The mean recoveries of valifenalate, mancozeb and
ETU in grape and cucumber matrices were 84% —103%, 86% —106% and 83% — 104% with relative standard
deviations (RSD) of 1. 1% —5. 7%, 0.8% —11.4% and 4. 4% —11. 5%. Target compounds could be stored stably
for 720 d and 758 d at —20'C in cucumbers and grapes under dark, respectively. The half-lives of valifenalate

(1.7—2.4 d) and mancozeb (1.4—2.7 d) in cucumber were shorter than those in grape (6.5—30.1 d and 8. 6—
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12.8 d). The residue levels of valifenalate and mancozeb in grape (<Z0.01—0. 69 mg/kg) were higher than those

in cucumber (<Z0.01—0. 16 mg/kg). The acute dictary risks (% ARfD) of mancozeb in children and general

population were 0. 70% to 3. 68% and 0. 48% to 2. 53% , respectively. The joint chronic dietary risks of mancozeb

and valifenalate were 201. 3% to 831. 7%, of which mancozeb accounted for 99.9%. Therefore, valifenalate

would not cause unacceptable exposure risk to consumers, however, the high potential exposure risk of mancozeb

should be alerted and more attention should be paid to its bioaccumulation risk in the food chain. The dietary

structure should also be optimized to provide a theoretical basis for the scientific application and risk avoidance of

valifenalate and mancozeb.
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Table 1 Field trial sites, crop varieties, climatic factors and soil properties (grape and cucumber)
AT ok
Climatic factor Soil property
gqf TG H AL TEM/ i Fif f$ﬂ] iﬁiﬁ]% 43 AL
7 Trial site Crop/variety 5 (2T AR/ C FiE/mm ) Y
No. o Annual Annual . pH .
Climate type Soil Organic
average av.cragc type matter
temperature rainfall
£1  BIpTERT Gk W ASER N Ja s 2= R 20.1 379.0 2t 6.5~7.0 4.2
£2 BIEIEART  HNGRE)/HELS Jb Y 2 S 20. 1 379.0 M4 6.5~7.0 4.2
#3 NHN DA BK/HA 457 RN S B DN s W 4.7 369.0 it 8.2 3.0
#4 Ly PG T H/ B ki Nl o W 7 9.7 549.2 Bt 8.4 1.1
#5 WP YA T HK/ L5t 4037 Tk R 2 R e 9.7 549.2 i+ 8.3 23.2
£6  JumtrvEN X BRI ED /b’ Il e R Rl R S 12,0 630. 0 Bt 8.3 1.6
£#7 CIER A g/ B T Y R Bl P 2 XU 14.5 567. 9 I 7.1 1.2
£38 T G I T FRNCRE)/Hift 4 57 BRI At P 2 XL A 14.5 567.9 1 7.3 2.3
#9 LWL 7R ¥ T A/ < B MR o A 1 2 XL A 14.2 650. 0 i+ 7.8 1.2
#10 ARV BN/ HAE 45 kN IR 73 14.3 660. 7 B+ 7.1 1.1
#11 WL T Hiz/ B’ MRy 28 RS fi 17.8 1 454.0 W+ 3% 0 1.2
#12 AR IRy wINGEE)/ wh 45’ PR 2 RS A 17.8 1454.0 KFE L 5.5 2.5
#13 CRAE M T BNGRZED /T HL 157 B2 TR 2 T 2 XU A 15.7 1 040. 8 e+ 4 1.1
#14 i Bl Al ] HRGRZED /I’ A0 et Ve 2 XU A 17.3 1110.6  #fFgEL 6.4 2.1
#15 KT A/ AT S Aty 2 KAV T < 17.5 1422. 4 KAE+ 5.8 13.8
#16 iR U] HJR/“Hfe 106 57 MR 2B IR S 1 17.5 1422.4 it 5.4 2.7
#17 SRR T A/ < ELig” P 28 R fi 21.6 1304.2 S 6.3 1.6
#18  JTHERTTH BN/ FEHER 16 57 ME B 2 AU ok 2.6  1304.2 gt 6.5 1.7
#19  SMERSITH Hi% /K& 7 A T A5 16.1  1431.1 it 5.6  7.0~10.0
£20  IEBIEE K/ 5 K47’ Bl 7 KU g 23.5  1750.0 it 5.4 17.9
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A XA AR B ALY ETU ZH1L R,
MR, 43 SRR FEN R B & 1 ETU B 5% 88
L ETU (55 B8 DR o) 45 1 Ji DU 4 2 7 i o
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BHR AT B A i 1) e e 5% B 1 (mg/kg) s bw Ry
MR (k) 5o MR T M5 97. 50 MR R
i A BR B 5O YRR B R W HU A AR D S 2tES
F 7 (mg/kg bw) s K IR B i & 42 Jmy (Europe-
an Food Safety Authority, EFSA) f X 2 4 £ 1
ARfD .M 0.6 mg/kg bw; %WARFD HEZ ALt
FRA R S 2 ESH RN E T, YY%ARSD
< 100%0 B, R 7R 200k B & KRS T DL B2 525 Y
VAR D100 20, Fe7m 2P i 2 KUK AS 7 42
R B 400 PR G 11 5 B 2R R AE , AN TR B AR DM,
MR [ R A £ i SR T 9% i Sl gk B
{H (supervised trials median residues, STMR){t%.
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take, ADD 1818 fE & A KB (VADD it
TR LTI PRI B XU PEA -

NEDI=(STMRXF,) /bw (9)
Y%ADI=NEDI/ADIX100% (10)

Xt NEDI [ 244534 H & A (mg/kg)
STMR 5% 88 1l (mg/kg) . F: AR 7 (ke) . bw
A (ke) , SR HE Y ADI 2 0. 07 mg/kg bro (KR
SO RARER 1) ADI 2 0. 03 mg/kg '™, Y4
S ARERET I Y ADI100 Yo it , 32 5 R AFAE
ANE 2 3 0 R B KR, 2 ) R KRS R AT
Bz,

i3 IBM SPSS Statistics v 22 R KR K
2o M A REAL N 22 5 W 3 M. P=>>0. 05 R TC WL 3%
PEZE SR P<<0. 05 NAFTEREVEE R

2 FHRE5HM
2.1 UPLC-MS/MS 75 :RSiE
it UPLC-MS/MS X4 | 8 )RS FRE Rl AT

SIS K 285 6 g AR AR BE AT A2 ) EBDC-dimethyl
ETU #7345 50k B A4F 40 i . EBDC-dimethyl |
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ETU {5 B2 8143 % 2. 37, 2.30,0. 31 min, 7E
0. 010 0~3. 000 0 mg/L J5i 1 B 70 Bl A » 714 F g
JNFE S BRSPS Ik B (X, mg/ L) 5 1T
) ¥R RIFLME R R JE RECRD 43518
0. 990 1~0. 999 9 F1 0. 994 4~0.999 4, @it 3 /K
- 5 A AU I AR A 12 1% () R B FORS
LR BN, A A NP & R ETU 19
KA 0.010,0. 30, 1. 0 mg/ kg, FC FRAT £ I TR
JZKSEH7 0. 01,0. 30.5. 0 mg/kg &1 F . S e AL
FREREE ETU 5745 A1 0™ 5 rp i - 34 SR 43
MIh 84% ~103%.86% ~106%.83% ~104% , #H
SPFRAE D 2223 9 K 1. 1% ~5.7%.,0. 8% ~11. 4%,
A AY~11. 5%, T AR 2T5% B 43 M 11 5 A2 4 ol 0 55
IERRAEDY . K BR (limit of detection, LOD) $42 B
3AE(EMRLL (S/N=3) P4, 45 R LW, i ik AR
f248 ETU 9 LOD 4351 2.0X 107" ~5.0X 107",
5.8X1072~1.7X107" 3.6 X107 ~8.0X107% pg/kg;
LOQ (0.01 mg/kg) e & 4 7 % . EBDC-dimeth-

yWETU & &8 7 i iy s s ok oF-. 5w
S0 PN g J DA A v A VR K S5 DG I YA v 4 T
REFEMEF ETU MR, KRit¥E5% (P>
0.05), BFFEK L, &R e AR FEETU 754 %4
o ME 433 —10% . —23% . — 27 %, ¥ {7 76 B i
V4D S5 S 91 o] 2550 I 5 481 B i AN ETU 78 85 ) ME 43
SR 21626104 60 BIFFAE 58 25 1) 356 I 348 9 5 AR
FRERAEAE TR ME Sy —31% A7 AE W 2 110 58 iR 410
TS
2.2 fEEiRREMER

2 Al L, 7E 758 d i A DY L 4R I AR AR
R ETU FE3 % b (1 T 2 B g 2253 500y 0. 000 ~
4.5%.—5.0%~2.0%.—4.5%~13. 6% 7F 720 d
kR N A e AR B ETU 7R 8K i
PR 9N —5.0%~0. 0%, —1.6%~8.9%.
—14. 9% ~3. 9%, ¥ <T30% . 7 W] 45 1 e AR AR 4
BEVETU R AE LA i 2 F0 8 T T i RS e 12 Ui
5% 758 d F1 720 d,

®2 WER AKESE ETUEFHEHNE NP EBRRERE"

Table 2 Storage stability of valifenalate, mancozeb, ethylenethiourea in grape and cucumber matrices

i

AR

valifenalate mancozeb ETU
SR PR/ REECERRE MM RESCERRE  FREEE O REECEEE TS
Matrix Storage time  {=/(mg/kg) f#3/ % T2/ (mg/ke) fR3/ % T2/ (mg/ke) fR2/ %
Residual Degradation Residual Degradation Residual Degradation
amount=SD rate amount=SD rate amount=SD rate
#i%  Grape 0 0. 100=£0. 000 — 0. 1000. 000 — 0. 110+0. 000 —
32 0. 096=0. 001 4.5 0. 100%£0. 001 0.5 0. 095+0. 007 13.6
95 0. 100%0. 001 0.5 0. 098=£0. 001 2.0 0. 105%0. 007 4.5
179 0. 100%0. 001 0.5 0. 105+0. 007 =5, 0 0. 115+0. 007 —4.5
373 0. 100=£0. 000 0.0 0.105+0. 008 —4.5 0. 100%0. 000 9.1
569 0. 096=0. 001 4.5 0. 105+0. 007 —5.0 0. 099+0. 002 10. 5
758 0. 09740. 004 3.0 0.103=0. 011 =2 B 0. 110%0. 000 0.0
#JK  Cucumber 0 0. 100%0. 000 - 0. 096=0. 000 — 0. 077=£0. 000 —
30 0. 105=0. 007 —5.0 0. 098=+0. 004 —1.6 0. 077+0. 004 0.6
90 0. 100=£0. 000 0.0 0. 094=0. 001 2.6 0.079=%0. 001 —1.9
150 0. 105%0. 007 =05, 0 0. 088+0. 001 8.9 0. 086=+0. 001 —11.0
360 0.105%0. 007 —5.0 0. 097+0. 001 —1.0 0.074+0. 004 3.9
540 0. 100=£0. 000 0.0 0. 094=+0. 002 2.6 0. 089=+0. 005 —14.9
720 0. 100=0. 000 0.0 0. 093=0. 001 3.1 0. 079=%0. 000 —2.6

1) —FRAEE YK (0 DITCETTH MR,

— indicates that the degradation rate cannot be calculated on the day of storage (0 d).

2.3 KREBRREHEE

S50 AT M AE A A L Y R R DT RR Ol 0,041 ~
0.626 mg/kg, # 1 K4 21 d J5 kR R 78%,
7.8 11, £ 17 50 45 28 d 5 R RNy 44% ~

97 Yo s ARARSG FETE A 4 L R LG DRy 0. 118~
1. 343 mg/kg, # 1 KK o5 21 d J5 FEAF R R 8300,
7.8 11, #17 KI5 28 d J5HEME R 65% ~
896, HEA e £E ¥ JN b B R AR TR E A 0. 029 ~
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0.047 mg/kg. 7 d JFEfMER A 79% ~94 00 FER 4
PELE B B IR UTAR B 0. 021~0. 033 mg/kg,
7 d JGRERRER R T5%~96 %,

B0 TR e AR AR E A 2 AT b T iR Bh S
WA —H B 15 R (GR 3D SR M e A 4 Ly
AW T8 6.5~30. 1 dsACRRER PEAE i 4 L)
T Tyl 8. 6~12.8 d, 4 I i 7E # R b 1 2 5
W T 1 7~2. 4 dAROBRERBFTE 30K Y2 2 1

T35 1. 4~2.7 d,
2.4 REFEBHRRAKEKE

SR e A % Y STMR Jy 0. 042 mg/kg, HR
4 0. 30 mg/kg . fE 5 JAHF ) STMR 24 0. 01 mg/kg,
HR 2 0. 097 mg/kg; fCAR SR T (AR B S A
Yz A AR BT, T D 7R 4 h i) STMR
0. 13 mg/kg, HR Jy 0. 69 mg/kg, 7£ # R 1) STMR
>4 0.02 mg/kg, HR 5 0. 16 mg/kg (F& 4),

®3 GERAFREHEEAFNENPTNERSY
Table 3 Digestion parameters for valifenalate, mancozeb in grape and cucumber
FE T K2l TS A T At 7 THRFEL el /d
Matrix Pesticide Trial sites Digestion equation r Ty
Hi%j  Grape 45 Bpir C—=0. 402 4e0-067T 0. 855 3 10.3
T C=0.048 7e 0-023T 0. 861 2 30. 1
WL C=0.237 7e 0-107T 0.949 9 6.5
i} C=0. 520 8¢~ 102T 0.980 5 6.8
ARG B BT C=0. 612 1e0-81T 0. 866 8 8.6
bENE) C=0.112 9e=0- 07T 0.995 5 9, 2
WL C=0. 625 800567 0.942 6 12. 4
i} C=0. 866 0e 00547 0.899 9 12.8
#)JK  Cucumber A M C=0. 052 8e 0-286T 0.887 1 2.4
1y C=0.030 2e 37 0.924 2 1.8
dtxT C=0.046 le 04137 0. 986 0 1.7
k] C=0. 040 Oe 384T 0.990 3 1.8
fRRRGR Y PEIEIL C=0. 047 9o 0-256T 0. 887 7 2.7
1Y) C=0. 029 7e 04917 0. 968 2 1.4
Jba C=0. 021 9e 0-361T 0.903 8 1,9
i} C=0. 037 6e 03057 0. 928 1 2.3
F4 GEHRAFEHEIEH. ENPHRELKRBEKE
Table 4 Terminal residue level of valifenalate, mancozeb in grape and cucumber
s R e P LT
Compound Matrix (r.ng/kg)‘ Supervised trials (HI{)/(mg(kg)
Terminal residue median residues Highest residue
i valifenalate % <0. 01~0. 30 0. 042 0. 30
#K <0.01~0. 097 0.01 0. 097
ARG B (AR R B SRR Z L LR GR B ik <<0. 02~0. 69 0.13 0. 69
mancozeb (sum of mancozeb and its metabolites, calculated by mancozeb) #HIN <0.02~0. 16 0.02 0.16

2.5 BREEEXKRITMH
2.5.1 AW

Ak KU AR AR (6) ~ (8) 43 B TEA 7 25 . 2
JRA AR AR B B LB R T — B AR (Y 2 2 2 M
BB b AT A5, 45 A b AR AR AR B Y L A (A D
—WEAFEYAR D 43990 3. 687 F 2.53% ., IR
W RS A 0 LEE R AR R — e ABE VAR D 4351 R

0. 70201 0. 48%0 , 454 7R, %9 . 80K AR 2R ik
RS LB — BN R Sk 2 B I 0 XU P4 11
T 10050 . BEWI 2T BN AP AURR B B o0r 3 [ s R Y
LR KR AT LU 2
2.5.2 BHRELHT

ABETER A 1.6 H B KU PP A AT L 25 & 3%
Il R Er 44 5 N RAAE L R GE VAL T i 4
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AR I HR 205 B e AR A X 1 0 A ) el X 42 J31) A
RIS B AT IR B B KUK . B AR B ] T
BB DA 0 2 SO AR B B S LA P 2 A0 LA
IRERERFEF R . 1E 2~T70 B 10 MER B H%
FRIVE TR R 285 e AP, A e ) 1 2 8 KIS 4 1)
0.062%~0.327% F1 0. 326 % ~2. 154 % , % % H &
DA AR AR R N IR RO B B B AL
(0.042%~0.245%, 0.303% ~1.769%) 34 & & =
F 2 A E R (0.015% ~ 0.221%, 0.110% ~
1.594%0) (P<C0. 01) , % JI v 451 B frie A 2R 4 B 6T
SRR R R 1 2 78 KUK (0.046% ~ 0. 1022,
0. 216 %6~0. 475 %0) ¥ {8 2 & T W4 R 1 (0. 029 %%
~0.082%,0. 134 %~0. 385%) (P<<0.01) (& 1),
2851 P P AN CAR B B 1) I 1 2 B RS S AL 1) s LA
2~6 % L3, HRfiE K EERFEBRYEKE TR
B A0 A TR EE R 2 5 BT dE 6 e
A AR X 3 [ 5 R 2 e 1 S % XU TG W (.
255 (P>>0.05) 3 48 2851 T i R0 A 2R B 7 i 760 A
M) STMR, 456 3% E ARG B 0 Ho Al 5 10 AR
YI/INAZ RS AR RIS TRt BB IR, BT
FINCANSE N o A AN o8 N U N T RN
LA A SN LD NN e SR ) R g
ES P — A5 TP Ak 2 B M AR A e o TR R e S A
PEPERE XU . Fl B 1L AR A o 0 2850 e 1) 8k
A8 PE BB R A 201, 3% ~ 831. 7%, it K F
100 0 53X — XU S A T 232 11, FLRE A b Bl 25 4 i
FBGTT RRAIR, 2~ 6 5 LB T 1R 1) 2 58 XU de R
(%ADI,583. 3% ~831.7%) , BT & » 45 14 i 1)
PP RE R SRS 7 0. 072 % ~0. 357 % . /NF 100%,

B R 401 M AN 2 X 8 T e 9 21 e AN T 42252 114
W Wl SR S

Urban male Urban female Rural male Rural female

831.7
2-3
46
665.4
7~10
11~14
| 499.0
15~17
18~29 :

s 3327
30~44
4559 | 1663
60~69
>70

-0
B 1 SEENKREEHNIENET K RE

Fig. 1 Heat map of chronic dietary risks of valifenalate

and mancozeb

TR H 5P R A T M R R 0 ADI
AR 0,076 % ~0. 340 % F1 0. 072 % ~0. 357 %, (P
<20. 05) , S Hie T & b R (0. 07226 ~0. 357 %0) il
R IR (0. 083 % ~0. 340 %) [t £ 5 52 XU TG B
W25 (P>>0. 05) ; R ARAE B 1012 PR G & B KBS
201%~831% L KT 100% » HAEAC FR5H B A1 40
R P EER A5 1 e e £ XU o B 99. 9%,

3 HFit5itit

AW i UPLC-MS/MS # 57 ) 45 | 5 N
JoT A A e ARARER P SR ETU IR 500
T s BRIAE] 0. 01 mg/kg. WFFE A . A [FFE
Wy b 4 e A AR AR A VETU 10 35 SR 407 A7 7 35
255% R R Ve h 45 e AR AR AR B JETU 31X 3 Fifk
BV ZEBAETER I ) 22 5 X AT BE SR 25 B
B 1 3 A M TR T A B N R AR G D) M
KN I ARFIERB MR M AT, DA
TH BRBE RN X 25 R T AR 25 I sE e . E T AR AR
SRR 25 5

S M ACARAG B ETU 76 4 7 A R B o
Z/DATRERARL 720 AL ARER T RS R N DR A
MR A o BIFE R R AR 24 ) o4 fie %6 5 i it
JIE 2 AEAH ST AR ¥4 VR At R R D % A 24 114 R ff ik
K, I LA — B0 BT b AN [F) A 24 1) R i 32 A AE ] i
P55 X N RE AR 2 () BRI ST VA 56 . R
25 VB VR T 461 TR e 7 A AR S 1 5 R 0T N
R i 2 (— 5.0% ~ 4.5%) YA% F 1% 7% 4% &
(—5.0%~8.9%0) 33X J2& PR Sy 451 B i 1 4 N 28 75
(9. 610 ° mPa) ik FACERHREE (0. 013 mPa) , A
SRR o Gy Ah TN AR 245 HEAS [ 36 0 1 B A 3
FEE B 25 WX — 22 S R T B L o
KB pH™ S e R AR BV ETU 75
HAT 8 B KL (97 Vo) s ey pH(8. 2) 18 JRAL it
HH ) o fige S5 B B R A 4 3 R (K i 8565 pH
4. 5) v R e AR B ETU Bff sRs o P
SRR &KL pH 2B E IEHE,

B BR T AR 0 45 R T U L 2 o A AR
e 2 B R R AR DU 4R (0. 041 ~ 1. 343 mg/kg)
FIHEC0. 021~0. 047 mg/kg) FE1E W] i 2% 5, Al fig
it 25700 8 AR A 25 DL B it 2 b i A5 2 TR
AR, A0 Rl — Ak A P TEAS ) I 56 b 1) % A 20
BAFTE R 25 AP S AT s B = e
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TSI R A T R R B, 21 R
PR R PEE A 4 A R X S EY Al
RRERR, # 1k s a4 i fh oy T £3E
TR DI T M A . FLIR, 8 2 30 a5 4 A e
ARG PEE N BRI K TR £ 2
RIS AR RO E B R DA E., XS
RAREREE SRR IRAE M | 85 b N b A 5% B 3l
XiF ORI SE H B 4538 — 50T . 4 R i 7 A 2 N B IR
i 25k B KPS <<0. 01~0. 30 mg/kg; {CARGE B
IRARSE B S AR 2 A0 AR ARG BE IO 7E 2 B
i WP 25k B K-y <<0. 02 ~0. 69 mg/kg. [A]
FIVE b ARG 119 5 B S B I o T 00 e )
B X SR A B B A Y . R 8
fe 5% B ) 5 R R R 2R A R SR A —
SEMIC AR . 2 P e e AR ARAG B HR 2351 R
0. 30.,0. 69 mg/kg, 4 BULE # 17 1250 4 5 3 K 45
REFIAARER B HR 435124 0. 097.0. 16 mg/kg.,
AT £ 12 F £ 20 B 8. AT R I, v RE 2
5 /55 = s T N W e D = 7 o 2 i = AU R W 7
SR X 3 IR AR AR 17,8 ~
23.5C HARE S EWRIB R 4. 7~20.1C, i
VEVIHE SR R I RS T AR 25 . B 5
BAEYIA T B TR sk B it . e Ah SRk
Vi) B S0 6T 3k B e 1) R/ IN UL A E — 52 1) SR WS )
WK, 8% BA R BRAIG  1X — R ST S B S W 5
K AR R AE B TR 1 48 b iy o 2 5k B i 45 R AH
—3.

AARER B 3R ] R SRR £ XU /T DA 4232
(%ARfD:0.48%~3.68%) , JL I iy 2 1 JRE £ XU
T AR X 5 LB AR T A =
YIRS B Pk e T A R A AR A
B RR B B (MRLs) , ¥ 0 5 mg/kg, F R
AR LR 51 25 (CAC) 435l il 52 T AR AR S A 8 25
/A MRLs, 2 5 mg/kg F1 2 mg/kg, AHf5E45
S ARG B E R AR ) HR 3K F &
A1 CAC YRR bR e . B 20 Bl 2 T 40 B i 1
Hi%g BN MRLs, 24 0. 2 mg/kg #1 0. 01 mg/kg,
2 E A A e 74 1 MRLs 2fy 5 mg/kg., &
FE RN CAC 1w A il e 7 28 0 o TN Hb 485 e 114 de R o
P PR, AR5 6 D 40 A e E 4 RN B g HR
Y TR BR bR . I SRR TR [ 4 2 A I
2591 T e ) 5 B e o 3R e i A R XU B

TEAHIC PR AR . A5 R %o T [ e B A e 1
KU AT L2 (Y ADI ;0. 072 % ~0. 357 %) , Hirp 74
FvE R 4 B e i Y0 ADI 5 1k 91. 6%, AR A7 4
BEAATE N AT 42 32 118 1 B 2 KU (26 ADI: 201 %6 ~
83120) , Hovh 4 Fn v I b AR 2R B B 19 V0 ADI (i H
R 0.3% . HUEA e AR R BB 1 I 1 B R R 1Y
Bl A 3R AR K 2 R R X R B R E
RO IARE T IR BT S S B o Rl
KIS 2~6 % L X i T L3 AR E S &
W T HA AR 41 (2. 83~7. 12 g/kg) . X 5 2
FEBRIRT K [ R £ XU 2518 — 300, 1Ak
el BRIV AT A T K A 12 R 1 XU SRy 201, 306 ~
831. 7%, K F 1000, 3% — KUK J& AN AT $ %Z 1) .
W e S AR R B RS VRIS B RS AETE R K 25 1)
TR 2 R Oy 4 A e AE TR DR D M AR AE AU
3ANCE B2 BN A& » LIRS WA il A %
RRE At A AR i B 7 TR B B il R B f 23
A B T BU AR FETE A 5 7 AR R B B 1 XU
JIT LA 1 4 s P A AR e D O %o 3 M £ 0
TRB A 2 58 KR T L BRI, B RF2 ¢
T HA P SRR SO e VA 2 5 XU, o B P4t
PR e 7 I S IR AR e i, S H
(i) 2 4 7 P At B XU, 0 ol G 12 5 A A AL BRI T
PR
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