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Abstract: To investigate the effects of different brine and fermentation methods on the quality characteristics of fermented
chili peppers, this study employed four different fermentation methods: Natural fermentation with sterile water, co-
inoculation fermentation (Lactiplantibacillus plantarum KUST-D1303: Pichia manshurica KUST-F1705=1:1) with sterile

water, natural fermentation with aged brine and co-inoculation fermentation with aged brine. The quality characteristics of
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the fermented chili peppers were compared and analyzed. Results showed that compared to other fermentation methods, co-

inoculation fermentation with aged brine significantly (P<0.05) increased the number of lactic acid bacteria, organic acid

content, and the variety and concentration of volatile flavor compounds, especially alcohols, terpenes, and sulfur-containing

compounds, while reducing nitrite content. Additionally, the pH of fermented chili peppers by co-inoculation with aged

brine decreased rapidly and remained stable, which helped delay the yellowing and softening of chili peppers during

fermentation. In conclusion, co-inoculation fermentation with aged brine can enhance the safety, flavor profile, and taste of

fermented chili peppers, making it the optimal process for fermented chili peppers.

Key words: chili pepper; natural fermentation; inoculation fermentation; Lactiplantibacillus plantarum; Pichia

manshurica; quality
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Table 1 Formulation of brine

Bl (%) R

HBl(%)  HE HBI(%)

PN PIN 64.17 PN 3.33 ANE S 0.50
2% 6.67 SR 3.00 it 0.40
IR b 5.00 vk 1.20 T& 0.24
R b 5.00 il 1.00 VKB 0.20
JomlE 4.00 IS 1.00 Eia 0.10
WA 3.33 HAERL 0.80 IS 0.06
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7K 5 BT SR K IR B B R & W (SW-LP) 7 A & 3k i
6.6% MIHSE /K G USRI 2% InAAEZLAT A
TSI REARWERE (12 1, v/iv) BIEN; BUISEK AR K
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Fig.1 Growth changes of lactic acid bacteria (A) and yeast (B)

in natural and inoculated fermented chili peppers under different
fermentation environments (n=2)

E: AFIRE FRE(A~D) KR A [l Ab B H] 22 57 8. 25 (P<0.05);
A INE b (a~e) 7R KT 1] 22 5 .35 (P<0.05) .

FLER R S, R pH AR, 38 i o ) R R
A% pH AT LA 05 I B2 WA i A 4, T AR I 1R
IR

S AHFRER & HR DY RIS S P B s
B, HEE 2 AT, SRR A R R N K TR A T
TR AR B RS T, FTUHSE K A SR R TR/
KRB AE IR ER & e E S RIS, 46568 3 d Bl
i 1 k08, T =& Y50 7K [ 8RR 8% /N K R & 2 T
5 d WAKRER & JCHH W ARE, 5~7 d S BERY, i
SR BN 2 B/ INK A e g R v A R SR 18 5
ToE AR . KA, SRR & I /N K
PR SVAF 2 k2 B 4 35 I T At b PR (P<0.05) o Wu
S LR B RN B PR TR 5 32 Ph A IR A 18R =52 I
HFREL B 5 AR R IEAH LB S5 BRAIR, i SARIF IR 4

K2 AFIRBEIRGE A RFHER AR/ NKH pH, MEANAREL & AT (R A2 1L
Table 2 Changes of pH, nitrite content, and color of natural and inoculated fermented chili peppers under different fermentation
environments
S AERHPERER Bt
RS E] (d) pH & (mg/kg) Iz = e AR
SW-NF

0 5.85+0.14" 2.92+0.64" 50.69+£2.05 —5.64+0.21%¢ 32.03+£1.29% -
1 5.80+0.20** 0.29+0.45% 44.82+1.56* —3.97+0.76" 29.05+1.60*° 7.16£2.20%°
3 5.50£0.06*™ 26.38+£2.30* 42.2043.45% 1.11£0.68"° 29.2141.494 11.57£3.274
5 5.11£0.11%° 9.51+2.074% 41.061.18* 1.76£0.4245 30.43£0.96"* 12.38+1.7148
7 4.71£0.20%° 13.62+1.86" 39.54+1.99% 1.92+0.7248 28.7441.94 14.05+2.30*
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k2
S ; RIZETi7EN Hifh,
KR E (d) pH & ik (mg/kg) i b AE
SW-LP
0 5.82+0.16™ 2.30+1.44 49.50£1.634% —5.25+0.3248 31.80+1.06% -
1 5.82+0.214 3.95+1.514 43.90+1.24B° —4.33+0.66™ 28.19+1.594 7.17£1.00%°
3 5.20+0.15% 12.59+9.785 40.41+1.64% 1.72+0.39"° 28.08+1.56" 12.19+1.95%
5 4.99+0.10"° 16.71£5.26™" 39.42+0.88" 1.93£0.25%° 28.80+1.06° 12.80+1.54
7 4.81+0.17"° 23.70+5.16* 39.52+1.50 2.5140.58" 29.75+1.26™ 13.03+1.7448
AB-NF
0 5.57+0.14% 0.64+0.834° 50.26+1.29% —5.64+0.59%° 33.61+1.24% -
1 5.19+0.11% 3.46+3.834° 43.12+0.85% —2.9120.66"" 28.87+1.554 9.11£1.794°
3 4.65+0.08 4.25+5.17% 40.44+0.91% 1.460.65" 28.52+2.814° 13.50+1.34*
5 4.46+0.075¢ 0.25+0.39<° 39.43+].245 1.45+0.315¢ 30.25+1.28"° 13.51£1.77%
7 4.33+0.06™ 11.17+£5.79% 38.96+0.77* 1.66+0.56™ 29.01+£1.33% 14.35£2.044
AB-LP
0 5.66+0.134 6.83£10.31* 48.05+1.80% —5.12+0.29%¢ 31.61+1.38™ -
1 5.14+0.07% 4.54£6.32% 42.70+0.88" —2.83+0.67"" 28.17+1.24* 7.2242.054
3 4.71£0.05% 6.17£6.97™ 41.10£2.06* 1.28+0.66"* 27.06+1.73 10.74+2.46™
5 4.30+£0.03% 5.92+8.595¢ 41.00+1.65% 1.34+0.38% 28.95+2.01%° 10.3122.24%
7 4.3120.09% 5.25+8.13"% 39.84+1.39 1.35+0.325 27.85+1.81° 11.37+1.66™

s AAING FRER R[] R AN TF] 2 BRI 18] Tukey' sk 360 HAT 1 25122 57 (P<0.05) ; A6 KRB - BEFR R AN IRIRE ity 7] — R I 6] Tukey s K 3 HLAT i 4k

Z 5 (P<0.05)
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Jo KA S ER R 2 T S 11 RN R A 7 2% 3 122
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TER L RR D, 4 Fh & IR Sl 1 s 5 ARTIEL IR 22 8 2575
fIR(P<0.05) . TERFEAMTFINAIMFSE Hh t e 1) & 1%
FEUTAG AL ISRULE R R R T e
A L E A G R oA A 2R B 1T S i 2H 244 fif R
AR, I AT LATE 3 77 A= SRR 68 it Tt 22 SR K F AL ) 400
PR S3, MOTTREATCBRAR A B FnnE g e, 7EAHE]
HISEAR KT/ INK R b, F2eR 2 e/ N ik R Ig
FER T A SRR/ N (P<0.05) o FLARAE EAR (L
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Fig.2 Changes in texture characteristics of natural and inoculated
fermented chili peppers in different fermentation
environments (n=6)
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FUSZIR LY SR AR R R . 3X SRR EER i It
SELERARML, ANE=UKAE R W R i ARG
TR EAA 3 22 5, I S BUR LA A
Ao wbAh, &% 3 d HiE I/ NKRBE LR S T AT ESR
RS REFEAM, BUTSK R N A S PR
i S TSR R I N KB (P<0.05), HA Y
TR FZEFD K2 T/ INK U HLIER & Bt i, BT =RK
FI R R T/ N KBRS MR 5 d e AT . PR At
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Fig.3 Changes in the organic acids content of fermented chili pepper based on different fermentation procedures (n=3)
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i PCA RSB43 AT DU T 2 Pt /N KRR o v
RAERBRYI B2 S . BT PCs fifBE T 96.2% 1Y
Tr 2z (& 4), BENSH AT A& R LA B0 T I Wi B9 {5
B, BV R B Ty X UKW BTG 520 . BH ] 4 A0,
PC1J7 25 BTHAICT PC2, BiHA 4 Bl & B/ N AR X
BRTE PC1 %5y B MBA S . PC1 S 4 FRARE
T4l 2 4, BTSRRI AN S SR 7K A 18 AT LA
SEA X3, U BH USR5 | i3 2 T XUk 4 T 2
ST A SRR ERD LT, X AN o4 5
—3, BOAN, BEE RO T, $5 2 XU BT S B
AR (A 4) .
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n S & SW-NE-5 @ AB-NF-5
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|
[\S]

-5 0 5
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K4 LT T8t SW-NF, SW-LP, AB-NF Fl AB-
LP Ab BRI R BRI T PCA 4387 (n=6)
Fig.4 PCA analysis of fermented chili peppers treated with
SW-NF, SW-LP, AB-NF, and AB-LP was performed based on
electronic nose data (n=6)
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Table 3 Changes of volatile compounds of natural and inoculated fermented chili peppers under different fermentation environments

i (ug/g)

75 7)in CAS RT  RI RI SBRHEAR

WIS-NF WIS-LP AB-NF AB-LP
1 LI 64-17-5 2252 0.09+0.09°  0.05+0.01°  0.35+0.01°  0.48+0.07° P AN i
2 3-FAE-2- T 598-75-4  3.961 0.07£0.00°  0.08:0.00° - - TR
3 S 123-51-3 5124 737 737 0.2820.01® 0.3320.02° 0.2320.03°  0.23+0.04° i, WKY. KRR
4 2-FIE T 137-32-6 5247 741 736 0.04£0.00° 0.06£0.01" 0.08+0.01" 0.08£0.01° i, Wk, Bk
5 TE G 71-41-0  6.088 769 768 - 0.070.00 - - 11N N TV S
6 4- -1 626-89-1  8.651 843 837 291x0.07° 3.36+0.12" 1.93£0.20°  1.71+0.20° e SRk
7 S -3-C -1 928-97-2 9379 862 861  0.13+0.03*  0.18+0.03" - - B L Je ik
8 EC B 111-27-3  9.848 873 872  0.50+0.03®  0.58+0.02°  0.46£0.05° 0.43+0.05° . /KHF, THRR, FHk
9 2- P 543-49-7  11.124 901 903  0.08+0.01°  0.06+0.00°  0.17+0.01° - RN PN N i
10 -y 470-82-6  16.233 1037 1037 0.16£0.03°  0.12+0.02° 2.37+0.14*  2.58+0.09°  Fcff, B2l Fafink
11 J"’ﬁ"’fi,“%ﬁﬂrﬂ%féﬁ?% 5989-33-3  17.636 1075 1071 - - 0.11x0.00°  0.12+0.01° &+ 7EF, . A%BR
12 SR ) 34995-77-2 18.182 1089 1086  0.04+0.00°  0.04+0.00° - - iz
13 Iy 78-70-6  18.648 1101 1101 2.44£0.07° 1.48£0.02° 10.33£0.42° 11.46+0.45 MG 5. Wt e
14 P 60-12-8  19.129 1116 1112 - - 0.05£0.00°  0.08+0.00° AETT . BHAERR
15 £ 1632-73-1  19.435 1126 1123 - - 0.03£0.00°  0.03£0.00° FAN . AKLBE. . FriE
16 2- B 507-70-0 21215 1179 1173 - - 0.05£0.00°  0.11x0.01° ALk, Fefsink . FAgL
17 4-ifk I 562-74-3 21441 1185 1186 0.20+0.00°  0.05+0.00° 3.75+0.17°  4.19+0.26" #HH. Ak, e+ . ik
18 R AR 106-25-2 22781 1227 1225 - - 0.30£0.01°  0.37+0.03*  HfWR. s, MG, £22
19 g 106-24-1  23.527 1252 1253  0.03£0.00°  0.02+0.00°  0.28+0.02°  0.29+0.02* @M. AEF, KR, W
20 iz 64-19-7  2.945 0.07+001°  0.15+0.02° - - B M| TR
21 IETR 112-05-0 22921 1232 1237 - - 0.09+£0.01°  0.11£0.01* WU, W& KEEFLE
22 S 590-86-3  3.555 0.07+0.01°  0.05+0.00° - - 1550 10k | Bk
23 E R 110-62-3 4225 700 704  0.06+0.01 - - - R, AR, Rk
24 ECU 66-25-1 7207 801 801  0.08+0.02°  0.04+0.00°  0.04+0.00 - R B R KRR
25 2- LI 6728-26-3 9210 858 857  0.01+0.02 - - - T MR sk
26 2-PREMIE 57266-86-1 13306 961 963  0.03+0.01° - 0.12+0.00°  0.110.04*
27 2 100-52-7  13.516 966 964 - - 0.04:0.00 - SRE L A R
28 R 122-78-1  16.613 1047 1046 0.06+0.01® 0.05£0.00™ 0.06+0.01°  0.04+0.01° &, 67, W2 | ol nfg

(GBS
29 2- i 110-43-0  10.630 891 893  0.04£0.01° 0.06£0.00®  0.04+0.00°  0.05+0.00° 7k%”’%§%3ﬁ%§%
30 2- -3 ] 923-28-4  14.398 987 985 - - - 0.09+0.01
31 (=)-a- AR 546-80-5  19.358 1123 1117 - - 0.07+0.00°  0.09+0.01° ES/NURUN
32 2- 3K 76-22-2 20392 1155 1153 - - - 0.09+.0.01 [EANTZS
33 7R 99-49-0 23452 1249 1249 - - 0.04+0.00°  0.03£0.00° AT HRER
34 2 112-12-9  24.853 1293 1296 - 0.03+0.00 - - L5172 KON 1 N
B

35 LR T 141-78-6  3.042 - - - 0.16+0.07 AR itk
36 2-MET R TR 7452-79-1  9.086 855 850 - - - 0.11+0.00 SR T AR
37 SRR TG 108-64-5 9271 859 856 - - - 0.23+0.03 EHIR L AR R
38 C iR R 123-66-0  13.650 969 959  0.14+0.03°  0.16£0.01°  0.47£0.04°  0.80+0.03* R, ACRER, Bk
39 SR S s 659-70-1  18.826 1107 1105 0.19£0.02°  0.22+0.02° 0.30£0.00°  0.35+0.04* WK, AR ik
40 KA R T g 119-36-8  21.797 1194 1191 0.71£0.02°  0.83£0.02°  0.72£0.04°  0.69+0.03" REBERE Wk
41 S IR M- B 35154-45-1 23.003 1235 1235 - - - 0.06:0.01 B, S| KRR
42 SR C g 10032-15-2  23.078 1237 1237 0.35£0.02° 0.3240.05° 0.57+0.01°  0.60+£0.09° L%, SR KRR
43 PR T g 5454-28-4  28.244 1410 0.10£0.02°  0.10+0.02°  0.15+0.01®  0.18+0.04* /KM, HH FHFH ik
44 TR T 83004-99-3 28.489 1419 0.09+0.02°  0.08+.02°  0.17+0.01*  0.19+0.05"
45 8-MPET-6-EMR T INME  1215128-16-7 32.986 1589 0.03£0.01° - 0.03+£0.00°  0.02+0.01°

46 THRC R 6561-39-3  33.441 1607 0.0420.01° - 0.04+0.01*  0.04£0.01°  H22H, BEZE. KR
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g3
i (nglg)
¥ Yl CAS RT RI RI AR
WIS-NF WIS-LP AB-NF AB-LP

47 4m%’k§@§mﬁp%$6 1215128-18-9 35.412 1688 0.15+0.03°  0.11£0.02°  0.16£0.01°  0.12+0.03°
48 8-MIEET-MR-4-WILME 1215127-97-1 35.845 1706 0.09£0.02*  0.06+0.01*  0.08+0.01°  0.07+0.02°
49 TR £ TR 628-97-7  42.140 1992 1991 - - 0.06£0.01°  0.06+0.00° &k A, Wil

[ aeL]
50 A 100-42-5 10714 892 895  0.19+0.04*  0.23+0.01*  0.10+0.01° - it FIE . B Skt
51 o- TR M 80-56-8 12425 938 937 - - 0.07+0.01°  0.06+0.01°  2f, Hf, b, P8tk
52 e 123-35-3  14.580 991 992  0.07+0.00°  0.03+£0.00°  0.63£0.05*  0.68+0.04* WML, =3, FIE. ¥k
53 KT 99-83-2 15253 1008 1010 - - 0.08+0.01°  0.10£0.01° M. B2, Ak, B
54 oK 99-86-5  15.655 1020 1022 - - 0.11£0.01°  0.14+0.01° Ak, FriE. F2h, MG
55 RS0y R 527-84-4 15942 1029 1028 - - 0.1740.01°  0.17+0.01°
56 LRRER 138-86-3  16.101 1033 1034 0.11+0.02°  0.09+£0.01°  1.39+0.09°  1.52+0.13*  HiiF. Hi2h, Bk
57 <Z)37;()Tﬁ;ﬁ136+ 3338-55-4  16.700 1050 1047 0.05£0.02°  0.03+0.00°  0.25+0.02°  0.27+0.03° A6 Hi2ly | Hihk
58 PRI 99-85-4  17.172 1063 1062 - - 0.33£0.02°  0.39+0.03 . Ak, Frhg, B2k
59 i 586-63-0  18.165 1089 1081 - - 0.28+0.02°  0.31+0.02*
60 (H)-a- KR 5989-08-2  26.774 1360 1356  0.23+0.04 - - -
61 (=)-a-JEMG 3856-25-5 27.498 1384 1381 - 0.13+0.01°  0.16+0.02  0.21+0.03* AKIE, 3k | ek
62 BT 87-44-5 28790 1431 1430 - - 0.02+0.00°  0.03£0.00° #HBE. Ak, Fhl. TH
63 -G G 18794-84-8  29.542 1458 1456  0.46+0.71 - - - AR AT B2 ik
64 R 13360-61-7 30.207 1482 1488  0.08+0.02 - - -
65 AERAN 18431-82-8 30.414 1490 1488 0.93+0.14° 1.16+0.13® 1.37+0.10° 1.62+0.29"
66 EL/N 1461-03-6  30.963 1510 1516 0.22£0.06" 0.15+0.03"  0.16+£0.02°  0.15+0.03

Sk
67 1,1,3- = H I O e 3073-66-3  14.669 993 0.04+0.00°  0.04+0.00° - - ESSEANHIUN
68 14-%0 &R 470-67-7  15.577 1018 - - 0.03£0.00°  0.04£0.00° AW, Hifar . REARBR
69 mmﬁ'lﬁ’%%wmg 50876-32-9 15751 1023 0.04+0.01°  0.05£0.00°  0.04£0.00°  0.04:0.00
70 E+ e 629-59-4  27.976 1400 0.08+0.02°  0.05+0.02° - - LEUS
71 lo-TH2B-NEIFEE  62199-50-2  29.228 1447 1.4940.22*  1.24+027°  1.10£0.15*  1.28+0.42°
72 ET 629-62-9  29.738 1.54£023°  1.324026° 1.27+0.15°  1.43+0.43" LEUS
73 1,5- IR 21328-57-4 31.885 1547 0.15£0.03*  0.14+0.04*  0.09£0.01*  0.15+0.06"
74 EREE 544-76-3 33277 1600 0.60£0.13*  0.39+0.10*  0.43£0.06"  0.58+0.20°
75 1 2- N IR ILE 62199-51-3  34.362 1646 0.18+0.04*  0.11+0.03*  0.11£0.01*  0.16+0.05
76 EEE 629-78-7 35707 1700 0.35£0.07°  0.20+0.05*  0.30+0.03*  0.30+0.10°
e

77 AR 90-05-1  18.083 1087 1086 0.12£0.00°  0.180.01° - - km%%ﬁﬂﬁf‘ﬁ AR
78 4-Z R 123-07-9  20.783 1166 1163  0.53+0.01°  0.48+0.02° - - b N 1 N T I PN
79 2-HVAEHE-4- RO 93-51-6  21.620 1190 1191 0.60+0.00°  1.11+0.05* - - SERRL R R
80  4-LFE-2-WEEIEW  2785-89-9 24303 1276 1268  0.75+0.01"  0.51+0.02° - - SRR I HR, TR
81 TEmH 97-53-0  26.657 1356 1356 0.20+0.00° - 445£023"  4.64+0.47° FHBE. EBEE THE. Ak

LAY
82 Z'Eﬁﬂ%{%ﬂ*T% 24683-00-9 21.182 1178 1179  0.04=0.00°  0.04+0.00° - - g, B ARE

LT A=t
83 TN ARk 592-88-1  9.438 867 - - 0.33£0.06°  0.36+0.04° il Z. 55, £I@k
84 TSR B 2179-58-0 11.713 918 919 - - 0.34+0.04"  0.59+£0.01° AR FER
85 v PSR St i 2179-57-9  17.962 1083 1080 - - 1.24+0.08"  1.63+0.08  ZBK. 7k, &k
86 FH B0 T B — s ik 34135-85-8  20.054 1145 1135 - - 0.19£0.01°  0.30+0.02°  ZiME. Fabk. Wik
87 TR = A 2050-87-5  25.291 1308 1300 - - 0.05£0.00°  0.09+0.01°  FFbk, ZIk. &JEK

TE: RT AR B HE]; RUD AR B 850G RUNS 2 (R B8 KL, IR T SCHREE (https://webbook.nist.gov/chemistry/cas-ser/) ; “THE S AR A T SCHR B
(http://www.thegoodscentscompany.com ) ; —F/RAK 5 7] —4T AR NG FRER R Tukey sk 30 2AT 1P L2 57 (P<0.05) .

(<0.15 pg/g), Hrl /K A WE/ KBRS H 2. 0%, 0.05); MZEV AR AP AU TR, H A SR A REAN
FEAP R WA b LR B W E T A AR K (P< FEAD A AR il 0] T R 2 G i 35 1 25 57 (P>0.05) ¢
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A RIS K R B i Ta] FUARE, F2eRi A 1/ N K kS )
BRI TP IAIR T H SR A W/ NG AR TR R W7
A LORE, B SRR KBRS B Ah S iy T42eqh
KE/INKIR . EUSEIKIR RPN & P/ NI RS
YR IIZ, Sy 5 B, HA R =0/ NT 3 Fb, R
ey It B R T AR AL RN S R R R A 1 T ), IR
BB RS  , H H A R 07 & RUR S, dn
2-BET, FE [ 2R & BRI R /N R B A R Y,
HA RAFTRFNZ TR 0 XURERNER, PUFf & /K
BREGEEA SN S Te B 3 22 =5 (P>0.05) . A
BT, B AK R B/ N R BRI B 5 RS Ak
G, M HESE K R ERE S T R H , 3R] BB AE#T
WISRIK R B/ R h & s IR AR R . A
FERW], FLIR T =5 1 & W R R i 25 e E 2 it XL
AL PIHTARS IS5 18, BRI SRR R 7K T
AR TH, X S ARSI A IR — 3K, U SRKIR R RD
KPR/ AR S AL G i L TSR A
SRR/ NI (P<0.05) o K BiE/ INARFRIHE & P AU
YA IS & B 25 5 SMEM X R A O, sk
18R e i/ N KRB A . 28 LR 1 9 i A Wy kA T
K, ERN IS 2 A K TRSE R, ik
IR K NIRRT HEAR RS RGE s HEPh AR/ N K BR T P
A RGE S DA TR, IR AR . KR oY
W, YK A LI )5 R TSR S il i B
YIFHC . Yang S50 38 i 38 s )P B AR T SR R 2
KR S BT R e -5 i SR DG Ay B AR
ZIAJRYAHSC AR B, AR ZLAT B . T R FLAF I s
BRI R FME B I R ER B 5 pH., BTty . A LIRSS
RERSFFMEFE BRI 5 A DG, SRAH I I e
PRXTE PO D i R A s E I LA N R
B T A e = 7 i PO BB AR B RUBRFFME . Ye
LEUSI JF 5T R IR E R Colletotrichum simmondsii
FCladosporium tenuissimum, 5 C.ERFE . TLERINMLAER
FINENEAE R IEAHSC . PR eAS S 3K i ik A 2k
PR 26 S 1 O IR A S iy BT A s RE T AS ],
745 DU 22 B IN KB 4 R M DRUIA A B RIS A0
- AFARE,
3 #hig

AHFFERTEE T A SR R AR PR 4D & A EAS ]
RIFEFEE T CHESE/K/ WK ) X/ INK RS B 5%
i, 2% SR EH, VISR KT /NI G B ELAE R )
3, HERP & BER] 25 (P<0.05) IR mes 3, 485
PR R, A ISR K RN R I 2 (P<0.05) 1Y
INT &R INKRFR A ZUIR b G, BV RIS & F
R H 5.25 mg/kg), KIEFEAFE pH TS BERIF3R
S AT 5301, X/ KBRS AR SRR B BAT W E Y
SEZZZSL, [RIBT X AG HLER RIS BB B B )
YER . SHAMRBELIAE LY, UK B R B/ INK
BRI R AMEXIRYY A S 22 | S i mr, JUHSERESE | s
ISR E AL S WS RMER Y. 27 TR, &

SRR AR A AT LA $ i A e/ INRBR A it JBT 22
et T, PRl AR T
LR IR P B W R v 2 R R HA g 3 %%, fi A&
SRR A A e it SO AL, Dby 32 A P/
AP AL L AR E B R BT AP i
JIRERIE ST
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