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6 43 #r DOI; 10.19902/j. cnki. zgyz. 1003 — 7969. 220227
AR~ ERFICEIRER 57 H LC - MS/MS # il

£ B, 5REH M HURT
(KRFERAEKF TR, ITT Kk 116600)

WE: AL TRE SR A= B R 09 £ 57, ol RSy 6 60 4y Feil 7 K% 69 58 I XA
RAPA= R, KA LC - MS/MS coi) R 81K R o B AF , I 2 3k S8 RAY A= 8 £ R 4
T EFIATT I BERE 8 Iy TERAPA= P el i S A HEE ML, L P F T4
f’“’ 1.422 ~40.704 pg/g, RERTILHF4F A 2.513 ~6.406 pg/g, AR T LR FEA T 08
T4 1.994 ~4.574 ng/g, —AM B ELSFTAH 1.102 ~4.452 ng/g, BAEFILEE4LE 4 0.806 ~
4-057 pne/g; L AR FHRERSEERDRAAF T > RERETFINEE >ERTILEE
BRETERE > —EMEF >ERTILEL LARS RRASMA LT ERELRSEL AT
10. 518 ~25.445 wg/g Z 18] , #44F WF927 6935 B & s - %42 & 3 10 T K% R B AR AP 4= o 35 B
KR EAFNT 8.347 ~52.087 pg/g Z 8], H4f DL392 t9 HEA L R o &4 R A LAE
R -HALRS S ZTNALAFEZ, AFITRELARM LT HRERS LS FHA
(19.491 wg/e) MEFH 3 T LAY 69 (16.320 pe/g) ; F3b 118 4 G R A=, H AL R o B4
% 509 DL392(52.087 pg/g) \DL395(43.711 pg/g) #= DL347(40.481 pg/g) .
FKERA : ST RAPA= 5 H B K R 5 R SRIR A
RESES TS222 +.1;0657.63  XERERIRFE:A  XEHS:1003 -7969(2023)05 -0133 - 08

LC - MS/MS detection of flavonoids in Xanthoceras sorbifolum
Bunge kernel from different origins
JIANG Xin, FANG Anshi, DU Wei, RUAN Chengjiang

(Institute of Plant Resources,Dalian Minzu University , Dalian 116600, Liaoning , China)
Abstract :In order to investigate the changes of flavonoids in Xanthoceras sorbifolium Bunge kernels from
different origins, 60 samples from Weifang, Shandong province and 58 samples from Dalian, Liaoning
province were used as raw materials, and the flavonoids composition and contents were detected by LC —
MS/MS method, and the differences of flavonoids content from two origins were compared and analyzed.
The results showed that 5 kinds of flavonoids were detected in 118 Xanthoceras sorbifolium Bunge kernels,
among which the content of rutin was 1.422 -40.704 ng/g, the content of epigallocatechin was 2. 513 —
6. 406 wg/g, the content of gallocatechingallate was 1. 994 - 4. 574 pg/g, the content of
dihydroquercetin was 1.102 —4.452 pg/g, and the content of gallocatechin was 0. 806 —4. 057 wg/g.
Rutin content was the highest, followed by epigallocatechin, gallocatechingallate, dihydroquercetin and
gallocatechin. The total flavonoids content of kernels from Weifang, Shandong province was between
10. 518 pg/g and 25. 445 pg/g, and the total flavonoids content of WF927 was the highest, the total

flavonoids content of kernels from Dalian,

_ Liaoning province was between 8. 347 ug/g and
Whs HER:2022 - 04 —02;4&[E] H #§:2023 - 01 -20

ST 754 T A - (20207112/10200042 ) ; e e 52.087 wg/g, and the total flavonoids content of

ATRHE B 3 4 HH 2 RHIE 431 (20217713SN75) DL392 was the highest. The content of flavonoids
BRI £2(1992) 40 Bt BF5E J7 1 g Ve e 1) 43 was significantly different between two origins.
T3R5 FF % F F (E-mail) jiangxin@ dlnu. edu. en, The average total flavonoids content in

EBEEE PURIT, 2082, T+ 4 S ( E-mail) ruan @ dlnu. Xanthoceras sorbifolum Bunge kernel from Dalian,
edu. cn, Liaoning province (19.491 pg/g) was significantly
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higher than that from Weifang, Shandong province (16.320 wg/g). 118 Xanthoceras sorbifolium Bunge
kernel from two origins had the highest total content of flavonoids in DL392 (52. 087 ng/g), DL395

(43.711 pg/g) and DIL347 (40.481 pg/g).

Key words: Xanthoceras sorbifolum Bunge kernel ; flavonoids; liquid chromatography — mass spectrometry

S ( Xanthoceras sorbifolum Bunge) A JGH T
Fl(Sapindaceae ) 3 e 5 J& ( Xanthoceras ) &M T A,
SETRE I SR AR AR A SCRE SR
RS A B AR G A2 dEA R ROk A
MEITEEEFRYIRY . AN, SOERM R
A AT R R Y e R
i TR TFEA LB R RS A SOEARR
SEC BRI A B - 47 H IR S R IE S
NS S ot s LTI 8 I G e < o R A |
MR M AR AEAE R E A YIE R,
JZERT R

T A R A2 SO S PR PO A
PR S5 ch s Ao | R X R 2 1 23 2 AT
B+ EENE X, REE S B L,
FE 1A%k ( Carya illinoinensis ) [ Jig Fi - Hh 5 5
SR 3.65 ~21.50 mg/g;Jose 2 SRR, 1A%
MR rh s R 2 o AR T R LR L
IRE AL ; BEWE 77 51 BF 9 & B, & ( Ziziphus
Jujube Mill) Fop{—Fp BATE T & 1M 6. 55 ~14.00 mg/g;
3595 2 B 9% % L, v i ( Hippophaé rhamnoides
Linn ) fif 5~ Hh GUBHR & F 0 8. 771 ~73.360 pg/g, H
BEAR N EEAAIEREE TIILRR O T MR
SRR o AECOE AR 28 M rp % B 2 il e i 28
gy, FEASFERKRE FIILER RILER R -
3-0-XF/ME AT M LIRS -3 -0-%
W M IS -3 - 0 — o — ML B
T W MR B 3R P % L 3R R R B 3R A B
FIPET SRR FR A Lk, A IR AN [ 7 SR AR
PP BRI B o3 M 28 S ) 4G

AWFFEIE FH LC — MS/MS Kl 1 1 2R e by F1 L
T RIS 118 43 SRt R b A 1) B 2 B o3 B 5 4
6T TR SR SR A e ) R 2 S0 B AT X
FL AT, B R SCORE R Jn ) R R R 8 PR R
¥,

1 #MRi57%
1.1 SE3atst
L1 JURk53]

2020 47 J 8 HAE AR EEDT LA IR 3 ARk I

RA PR A SRR, >R FHREALIERE I, Rl

160 SO AR RN T52020 4F 7 A 24 HAEIL TR E
R BB 2FL D s B 7™ b el S et SR i, SR
BEMLIERED: , HORIC T 58 My SO Fo SO
TR G RIBRFNFE A5 SR, S B E AR
BRI SLE E fE , — 80 C UK AE4 T

FREETILZERbRES (5 B20105, 26 >
98% ) . T hRiE Sy (L5 B20771, 4l >98% ) (%
BFILA R BB T RRBR b5 1fE & (HiE45 B20106, 4
B >98% ), BRI A YR A FRA R A
RbrUE S (HE'5 ST8050, 4l >99% ) & T LA
Ehpish (5 SE8130, 4 iF >99% ) , L it KK F
FHEA R 5 Ak (30 ~60 °C) TSk S HE (43 b
afi) Bl R 2= R A BRAA | HORE L H R (i
af) R T RERRA ] Ak, L8 /i,
1.1.2 [ 5R&

API3200 7 = F PY g% FF i 3% {X, Applied
Biosystems /A 1] ; DGU — 20A B AH (43% R 48, H A
S HE 28 ] 5 SB52000 R R T VR B, B 288 R I
HA BRI ] AL204 Y HL 7 ROF  MERe ) — $0R 24X
A BRA
1.2 S%BJxk
1.2.1  FESAbRE

REOAFRE 1.2 g WA WIS J5 (0 SCE SR Fp A, i
F 5 mL ARBUECH 75% W) LR 887 I
B (200 W 25°C 20 min) , B> (4 °C .10 000 t/min .
20 min) , AR HRHC3 W, EIFWH 10 mL A HEE R
SEAEE3 Rk A%, BLO.5 mL BRA%5 VAT, i
FEAF S mL, U1 mL B, 248 0.22 pum fif
LA PLIE R U8, fiE LC — MS/MS 4347, P47 I &
3 K.

1.2.2 LC-MS/MS &4

LC - MS/MS 4143 %3234 ()5 1k, 18 24
R VA (3 S5 s Extend C g (854 (2. 1 mm x
50 mm,1.9 pm) GFSHAH A 4 0. 1% PR, i sh
FH B Sy 1009% FHEEZ, R 30 °C 373 0. 2 mL/min, #F
B2 pho RS B F i B A, B TR
LI 25 B 90, Sl A =Xk 22 3 s g W ( MRMD)
TR AN, B FURIRE 550 °C, W35t # . - 4 500
V, KA JE 209 kPa,
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1.2.3 Jikea s
1.2.3.1 SRR Kt BRATE R
IRBEREETILRR T R TILRRE
BT IRNE A B R B T LR R AR A
] P o R BB — b o i o R
Jic#i A% 10,20 ,50 100,500 .1 000 ng/mL FJ iR £ %
B, EALINE . LARS F g mi AU AR AR, Bt il 7
Jo e B DA A A 2 AR E R £, A5 B2tk Il A 7
Fio DL 3 A5 ELB A HH R, LA 10 1545 19 Hf s
ERBR
1.2.3.2 {UzsEEME
Xt S B eSS AR RS S I T 6 IKH A
e FE R I (RS 6 B S 56, B W BE /K- 10,20
50,100,500 .1 000 ng/mL. F Ak % B 7E 7] — K

1:00.5:00.9:00.,13:00.17 ;00 F121.00 i< ; H i
F 5% BEAE A — R A9 9:00 A1 17 .00 % , L0 3 d,
1.2.3.3 i [mDiSc e i

[l i O 100 ng 2% 385 P 248 B s fE it , 4%
1201 AbPERES, 76 1. 2.2 250 Rl , 5 s al
W,
1.2.4  FRgeitmortr

FH Excel 1A 1151 Y {E AR #E 22 28 7 &
£, ] SPSS 26. 0 R AF R 17 J5 22 50 Hr o
2 HER5INR
2.1 LC - MS/MS #m| 5 #3581 % R 90 7 k%
*

8

LC — MS/MS il 5 Ff 8 i 28 o3 9 5 5245
BRI L,

&1 LC-MS/MS #&lll s MEMEM ST EFERER

. s e v G R/ FE,  KEBE(RSD)/% =
s ey B SHEEI (me/L) AR ?mjﬁi (Emj‘f) o @q’;(”g o
F1 ¥y =95.10x -2 540.00 0.0100~1.000 0 0.998 8 0.002 0 0.0100 2.09 4.28 96.75+2.20
F2  y=14.40x -6.55 0.0100~1.000 0 0.999 4 0.002 0 0.0100 3.21 5.56 100.00 +1.70
F3  y=102.00x-2090.00 0.0350~0.9500 0.999 7 0.022 0 0.0350 0.97 3.02 98.75+2.20
F4  y=117.00x +815.00 0.0250~1.0000 0.997 9 0.0250 0.0300 1.65 3.56 95.25+3.30
F5 y=174.00x +976.00 0.0100~1.000 0 0.999 9 0.0100 0.020 0 2.51 4.06 99.20+1.10

T FLORE R TILAEG 2 7 T 130 Wl LR B TR s 4. S 3G FS. W LR R. TR

I 1 R, S v IR 288 A 23 B T [l i3 oy
95.25% ~100. 00% , H W& EE R 0. 97% ~
3.21% ,H A B E R 3.02% ~5.56% , FWZ )7
L ISR AR T A R R, A58 B R
IR B 5 ) 2 A, Dy R ARE L Tl AL BT
IFEE AT ER
2.2 XARMIFFRERS S E
2.2.1  INZREEYSOE R B 2R L

ARSI Y 60 453 SR AR A i i 2 il oy 75
W2, 2 WA, INZAREED) 60 1y SRR FH=h
W REE TILER T RBE TIILEREE
TERMAR . AWM R B T ILACER S T i 3 A
gy Hp P T AR, T 1,842 ~ 14,792 pe/g
ZI) A FIE R 5. 173 /g5 HROy R BB T L%
/T3, 160 ~ 6,406 /e Z A, FHIE 4. 134
pg/g WE TILAR B E FIRE/ T 2. 065 ~4. 574
we/s 21 P R 2. 654 /gy — AL E AT
1,102 ~4.358 pg/s Z [, FHIEH 2. 469 we/g;
BFILAEERNT 1.200 ~3.041 pg/g Z I8, F-H{H
J2.032 pg/e.

AR FER R s T &R R REN
46. 708% ,FER WEF927 \WF936 Fll WF954 Fifi{— rp =

TR R Ay B 14,792 14,119 pe/g F19. 953
ne/ g BERE WE977 \WF980 FI WF985 Ffif~rf s T &
AL, 29 1.842 1. 954 pg/g F12.016 ug/e,
Horr WFO27 g T &2 WFO77 11 8.030 %5, F*
BEFILAR TR R RN 15.691% , HEH
WF944 WF970 il WF932 f{ i W& FILEE S
LAY H1h 6,406 .6.249 ng/g F15.059 pg/s;
FERS WEF924  WFO80 i1 WFOOI Ffi{~ i £ ¥ & F L
REGEBAR, 75120 3.160 3. 218 pg/g 1 3. 267
pe/g, Ho W44 FREBETFILK RS &2
WF924 11y 2. 027 £, WE FILERKE TR S
HIWASSE ZHCh 16. 834% | FERT WF944 WF970 Al
WFO32 F i 1 LS H & F IR TR &
A1k 4. 574 4. 141 pg/g M 3. 274 pe/g; BEM
WF926 \WF980 il WF924 f{ rp & FILEE &
TR MR & f 8K, 2 5l 2. 065 .2, 076 wg/g i
2.086 pg/g, Hi WFO44 (% & F LA B W B FIR
fif & 2 WEF926 11 2. 215 {5, &M RS 81
S R A 30. 080% , AE R WEF946 . WF970 Al
WFO94 Fift{~ rp — S e 3R By, 73 il Ay 4. 358
4.200 pg/g F13.701 pg/g; BERE WF926  WF942 Fil
WFO75 Foft{~rp — 2 e 3 B AR, 3 il 1. 102
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1.260 }Lg/g 1,270 pg/g, Horp WF946 [ — &Ml iz
%E e WF926 (19 3.955 {5, WETILAR T &
47 5 Z KN 20. 807% , FERE WF932 . WF970 il
WFo46 - B FILR R T =K, 3N
3.041 3. 001 pg/g M 2.927 wg/g; FE W WEF907
WF979 1 WF934 Ff{ - rpi& & F LR H & w8 A%, 4
R 1.200 1. 418 pe/g A1 1.452 pe/g, Hih WF932
T ILAR 2 & R WFO07 [ 2. 534 fi

AR SCRE SR 5 BB R Bl o3 1 8
S S Z RN 18, 399% | REME WF927 . WF936 il
WEO54 Ffi{~ v 35 i 28 B 43 19 B A, 43 o
25.445 23.573 pe/g F123.254 pe/g; FER WFO26 .
WE980 F1 WFO29 Fifi{~ rr & |2 Al 3 1) o 1% i A1
Ay 10.518 11,215 pg/g Fl 12,374 pg/g, Horp
WEFO27 [ B AL 24 B WF926 1 2. 419 4%,

F2 LR 60 BNBRMCEMELNEE pe/'g
B F1 F2 F3 F4 F5 SRES s

WF901 3.970 £0.036  6.545+0.323  2.636 £0.124  2.309 £0.260  2.041 £+0.033  17.501 0. 189
WF903 4.580 +0.611 3.652+0.392  2.603+0.315  2.709£0.110  1.900 £0.017  15.445 +1.412
WF907 3.273 +0.313 5.254+£0.620  2.194+0.105  1.466 +0.043  1.200 +0.094  13.388 +0.254
WF908 3.777£0.326  5.018£0.262  2.397 £0.267  2.354+0.436  1.719£0.047  15.265+1.338
WF909 4.132£0.210  3.811+0.593  2.456+0.089  3.021£1.008  2.035£0.127  15.456 +0.841
WF911 4.763 £0.136  5.337+0.202  3.152+0.005  2.653+0.054  2.648 £0.026  18.553 +0.423
WF912 3.820 +0. 021 4.506 £0.606  2.586 £0.016  1.504 £0.164  1.869 +0.124  14.285 0. 561
WF913 4.109£0.307  4.705+0.089  2.358+0.084  1.702+0.003  1.980 £0.202  14.855 £0.275
WF919 3.557+0.122  6.361£0.390  2.530£0.041  2.184£0.563  1.535+0.053  16.166 £0.390
WF920 4.051 +0.323 5.224+0.127  2.415+0.057  3.519+0.438  2.250 +0.121  17.459 +1.066
WF922 4.769 £0. 835 3.614+£0.032  3.169 £0.525  2.767 +0.240  1.779 £0.208  16.099 + 1. 840
WF923 3.858 £+0.094  3.761£0.491  2.446+£0.052  2.916 £0.433  2.096 +0.026  15.077 £0.042
WF924 3.160£0.022  7.698 £1.846  2.086+0.020  1.689+0.030  1.704+0.007  16.337 +1.841
WF926 3.619+0.297  2.033£0.227  2.065+0.052  1.102+0.082  1.699+0.041  10.518 +0.081
WF927 3.952+0.042  14.792+0.378  2.572+0.067  1.749 £0.082  2.380 +0.221  25.445 +0.791
WF928 4.419£0.713  4.364+0.965  2.924+0.498  2.032+0.469  2.256+0.377  15.994 +1.091
WF929 3.957 +0.335 2.118£0.094  2.561 +0.286  1.674 +0.090  2.063 +0.110  12.374 +0.915
WF932 5.059 £0.014  3.945+0.573  3.274+0.042  2.604+0.387  3.041 £0.250  17.924 +0.008
WF934 3.375+0.142  6.031+£0.592  2.150+0.031  1.555+0.209  1.452+0.110  14.563 £0.519
WF936 3.640£0.027  14.119£1.133  2.254+0.060  1.714+0.044  1.846+0.017  23.573 =1.161
WF937 3.935 +0.095 7.564 £0.934  2.463 £0.135  1.669 +0.170  1.941 £0.055  17.572 +1.389
WF941 4.238 £0.253 5.337£0.462  2.370+0.082  3.587 +0.046  2.385+0.013  17.917 £0.857
WF942 4.308+0.210  6.146+0.810  2.663+0.018  1.260 +0.111  1.661 +0.230  16.039 +0.749
WF944 6.406 £0.208  5.715+0.677  4.574+0.538  3.040+0.032  2.887 £0.057  22.621 +0.331
WF945 3.493 +0.144  8.274+0.860  2.247 £0.003  2.640 £0.706  1.507 +0.065  18.162 £1.772
WF946 4.841+0.100  7.146+0.618  3.085+0.004  4.358 +0.785  2.927 +0.120  22.357 +1.387
WF948 3.498 +0.023 5.817£0.290  2.200+0.052  2.156 +0.123  1.818 +0.081  15.490 +0.324
WF949 4.672 £0.097 3.443 £0.094  3.007 £0.059  2.560 £0.490  2.902+0.375  16.583 +0.927
WF950 3.995+0.332  5.135£0.491  2.569+0.109  2.450+0.045  1.611+0.189  15.761 £0.094
WF951 3.434 +0. 185 3.789 £0.075  2.296 +0.047  2.222+0.254  1.636+0.044  13.376 +0.366
WF953 4.742 £0.015 7.513£0.757  3.008 +0.074  1.779 £0.201  2.176 £0.094  19.217 +1.110
WF954 4.783+0.430  9.953+0.624  3.109+0.268  3.274+0.323  2.135+0.208  23.254 +1.854
WF955 4.336 +0.273 2.761 £0.467  2.430+0.066  2.137 +0.049  2.175+0.157  13.838 +1.011
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WF956  4.014+0.211  2.575+0.219  2.629+0.054  2.001 £0.007  1.683 +0.170  12.902 =0.239
WF957 4.200+0.043  4.768 £0.325  2.661 +0.049  2.935£0.206  2.240£0.009  16.804 +0.448
WF960 3.934£0.080  4.624+0.173  2.529+0.005  2.524+0.227  1.723+0.011  15.333 +0.010
WF963 4.893+0.386  4.871+0.474  2.787+0.226  3.344£1.045  2.513+0.271  18.408 +2.402
WF964  4.452+0.062  4.754+0.669  3.073£0.003  2.001 +0.072  1.756 +0.084  16.038 =0.759
WF965 3.748 £0.268  4.580+0.316  2.512+0.106  1.738+0.198  1.824+0.050  14.402 +0.542
WF966 3.470 £0.032  5.179+0.269  2.300+0.015  2.244+0.177  1.676£0.091  14.869 +0.372
WF967 3.600 £0.180  3.792+0.153  2.399+0.242  2.702+0.150  1.611+0.118  14.104 +0.542
WF969 3.509£0.141  6.183+1.245  2.369+0.020  2.241 +0.664  1.755+0.169  16.057 +0.871
WF970 6.249+1.125  3.263+0.160  4.141£0.748  4.200+0.196  3.001 £0.379  20.853 +2.607
WF971 4.615+0.032  4.747+0.186  2.835+0.059  3.311£0.234  2.434+0.217  17.942 0.112
WF972  4.353+0.204  4.684+0.682  2.621+0.019  3.249£0.051  2.151+0.042  17.057 +0.367
WF973 4.242£0.002  5.531+0.195  2.849+0.036  1.700 =0.158  1.693 £0.001  16.015 +0.001
WF975 3.938+0.262  3.326+0.363  2.370+0.033  1.270+0.098  1.703+0.069  12.607 +0.825
WF977 4.038£0.210  1.842+0.027  2.726+0.104  2.640=0.330  1.743+0.029  12.988 +0.071
WF979 3.753+0.082  2.883+0.276  2.742+0.114  3.630+0.277  1.418+0.119  14.426 +0.152
WF980 3.218+0.131  1.954=0.148  2.076+0.048  2.213+0.008  1.754+0.177  11.215+0.416
WF981 3.406 £0.001  3.019+0.597  2.227+0.007  2.092+0.029  1.850 +0.114  12.596 +0.463
WF982  4.199+0.274  8.135+1.158  2.430+0.125  2.065+0.189  2.030 =0.124  18.859 +0.446
WF985 4.676 £0.266  2.016+0.076  2.645+0.035  3.356£0.566  2.756+0.106  15.448 +0.978
WF987 4.139+£0.149  8.280+0.382  2.453+0.184  2.788+0.049  2.597+0.340  20.257 +1.005
WF988 3.938+0.014  5.779+0.274  2.801 +0.041  1.540 +0.118  1.984+0.055  16.042 +0.392
WF991 3.267+0.025  3.796+0.863  2.325+0.017  3.063+0.396  1.634+0.117  14.084 +0.392
WF992  4.239+0.233  5.126+0.246  2.406+0.015  3.238+0.236  2.350=0.112  17.359 +0.842
WF993 3.514+0.130  5.631+0.230  2.287+0.140  1.598 +0.142  1.698 +0.088  14.727 +0.446
WF994  4.035+0.33¢  2.950+0.574  2.526+0.039  3.701 £0.899  2.021£0.278  15.233 +0.976
WF995 3.735+0.051  2.723+0.400  2.495+0.045  3.229+0.746  1.896 +0.177  14.078 +0.419
SEHIE 4.134+0.204  5.173+0.463  2.654+0.112  2.469 +0.266  2.032+0.124  16.320 +0.738

A ZR % 15.691 46.708 16.834 30. 080 20. 807 18.399

2.2.2 TRESCERMA IS
LT ORIE M S8 47y SO A B IR 2 i o 5

PRI R BT TR T R TILERREE

THRWG . AR BT ILAE R S Fh B 2K

W3, HER3 AT, LT K% 58 iy SO R Fh = rh T

3 ITKRESSBIYEBRMCERMELSEE pe/g
REA Fl F2 F3 F4 F5 BER
DI337 4.167£0.207  2.742+0.022  3.313£0.039  1.47420.062  1.154+0.032  12.850 0. 159
DI342 2.703 £0.090  3.087 £0.504  2.276 £0.005  2.029£0.353  0.806 +0.019  10.902 =0. 264
DI343 3.913+0.482  13.941 £0.443  2.737+0.346  2.626£0.137  1.315+0.009  24.532 +1.416
DI347 3.912£0.198  28.488 +1.200  2.704 £0.240  3.545+0.705  1.832+0.043  40.481 0. 190
DL348 2.513£0.063  1.42220.154  1.994£0.021  1.368 £0.143  1.049 +0.045  8.347 £0.385
DI349 3.094 £0.065  9.509+1.326  2.223+0.153  2.583+0.251  1.683+0.142  19.093 +1.502
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ZR3 pe/'g
FEAR F1 F2 3 F4 F5 BEE
DI354 3.738£0.070  3.172£0.478  2.980 +0.149  1.760£0.350  1.313 £0.066  12.964 +0.025
D1.355 3.125+0.194  13.170 £0. 840 2.359 +0.123 1.973 +0.079 1.177 £0.059 21.804 +0.386
D1.357 5.740 £0.954 6.538 £1.402 4.130 +£0.638 3.005 £0.216 2.367 £0.402 21.779 £3.611
DIL358 3.289 +0. 107 2.750 £0. 137 2.481 +0.077 2.688 +0.409 1.488 +0.081 12.696 +0. 008
DIL361 3.628 £0. 140 5.946 +0.011 2.426 +£0.069 2.981 £0. 104 1.708 £0.018 16.690 +0.342
DL362 3.237 £0. 189 9.672 +0.024 2.143 +0. 060 2.379 £0.071 1.612 +0.142 19.043 +0.344
DL364 3.746£0.249 2,148 £0.239  2.976 +0.243  1.498+0.308  1.317 £0.242  11.685 +1.281
D1365 3.377+0.071  20.160 £1.442  2.302+0.038  3.248+0.426  1.630 £0.070  30.717 +0.837
DL366 4.082+0.077 10.636+1.974  3.189+0.075  1.227+0.038  1.394£0.208  20.529 +1.881
DL367 3.140 +£0.053 15.732 £1.038 2.441 +0.085 2.233 £0.100 1.292 +0.075 24.837 £1.201
DIL369 2.766 +0.082 2.332 +0.087 2.145 £0.104 2.196 +0. 301 1.117 £0.081 10.556 +0. 655
D1.370 3.943 +0.038 4.087 +0. 258 3.185 £0. 104 1.650 £0.017 1.175 £0. 119 14.040 +£0.425
DIL371 3.599 £0.310 8.209 £0.381 2.484 £0.122 3.258 +0.645 1.708 +0.059 19.258 £0.653
D1373 3.110£0.150 18.839 £1.873  2.144+0.131  2.162+0.048  1.666 +0.146  27.920 +2.252
D1L374 3.479 £0.393 6.967 +0.470 2.798 £0.420 1.678 +0.058 1.427 +0. 160 16.347 £0.126
DL377 3.537+0.014  5.012£0.640  2.630+0.188  2.284+0.061  1.763 +0.013  15.226 +0.889
DL378 2.959 +0.081 9.958 +0.263 2.299 +0.042 2.155 £0.192 1.274 +0.042 18.644 +0.376
DI1.380 3.320 £0.304 4.681 £0.254 2.409 0. 140 1.171 £0. 131 1.372 £0. 130 12.953 +0.451
DL381 3.520£0.036  17.227 £0.915 2.398 +0.013 3.578 +0.397 1.618 0. 066 28.340 £0.429
D1.382 3.041 £0. 149 4.132 +0.758 2.058 £0.025 1.809 +0. 148 1.117 £0. 114 12.155 +1.193
DIL385 2.940 £0.042 4.259 +0.496 2.061 +£0.068 2.423 +0.075 1.186 £0.013 12.869 +0. 693
DL386 2.962 +0.086 3.050 £0.477 2.229 £0. 121 1.566 +0.087 1.279 +£0. 102 11.086 +0. 874
D1.389 3.209£0.037  10.443 £0.540  2.193+0.088  1.9770.005  1.584 +0.098  19.406 +0.322
DL390 3.702 £0.020  28.745 +£1.292 2.523 +0.060 3.322 +0. 137 1.749 +0.036 40.042 £1.199
D1.392 3.410 £0.056  40.704 £2.142 2.831 +£0.133 3.664 +0.463 1.479 0. 060 52.087 +1.816
D1.393 3.341 +0.263 4.830 +0.415 2.136 £0. 111 1.919 +0.236 1.394 +0.071 13.620 +£0. 266
D1.394 3.090 £0. 192 8.327 £0.245 2.360 £0. 150 1.861 £0.012 1.123 £0.022 16.760 +0. 131
DL395 3.524 £0.020 33.154 £0.179 2.881 +0.067 2.892 £0. 142 1.259 +0.023 43.711 £0.392
DL399 2.913+0.055 10.202 £0.836  1.996 +0.087  1.846+0.128  1.655+0.010  18.612+0.730
DI1403 4.143 +0.390 8.348 £0.032 2.760 +0.267 2.272 +£0.261 1.897 £0.113 19.420 +1.063
DLAO7 2.880 £0.057 22.265£0.660  2.319+£0.027  2.342+0.092  1.229 £0.003  31.035 +0.488
DI1408 3.130 £0.093 6.786 +1.108 2.119 £0.010 1.654 +0.122 1.477 £0.030 15.167 +1.158
DI411 3.866 +0.267 8.474 +£0.901 3.170 0. 327 1.567 +0.074 1.336 +0.009 18.413 +1.412
DI1413 4.861 +0.171 4.373 £0.259 3.849 +£0.079 2.721 +£0.037 1.597 +0.087 17.402 £0. 634
DI1414 3.098 +0.018 11.709 +£0. 608 2.434 £0.026 2.368 £0. 126 1.388 +0.018 20.997 £0.707
DIA17 4.330 £0.415  6.386+0.781  3.032£0.305  3.04220.621  1.758 £0.232  18.547 +2.354
DI1423 2.834 £0. 100 2.849 +0. 258 2.269 +0.077 1.901 +0.062 1.144 £0.014 10.996 +0. 157
D1428 3.912+0.016  5.796 £0.657  2.892+0.003  2.673+0.563  1.901 +0.080  17.173 +0.192
DI1431 4.173 £0.075 5.708 +0. 135 3.072 £0. 106 2.038 £0.276 2.109 +0.087 17.099 +0. 355
DIA433 3.481£0.069 11.074 £0.332  2.543+0.033  3.070£0.066  1.618 +0.123  21.786 +0.624
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&ZR3 pe/'g

REA Fl F2 F3 F4 F5 B
DIA38 3.158£0.096  14.998 +1.243  2.581£0.030  1.437£0.042  1.258+0.128  23.423 +1.540
DIA39 3.748 £0.159  3.881 +0.368  2.382+0.038  2.793 +0.445  2.058 +0.006  14.862 +1.016
DLA40 3.137+0.141  5.139+0.809  2.098 £0.033  2.114+0.383  1.433+0.051  13.921 +0.200
DILA443 3.745+0.164  7.487 +1.025  2.335+0.053  3.114+0.485  1.612+0.070  18.294 0. 580
DIA453 3.387+0.109  3.051£0.034 2.214+0.026  1.253+0.124  1.493+0.105  11.398 +0.061
DIA56 3.694£0.008  4.230+0.301  2.358+0.130  1.966+0.073  1.755+0.013  14.003 +0.092
DIA57 3.454+0.128  5.713+0.020  2.065+0.060  2.707 +0.251  2.345+0.155  16.283 +0.265
DIA459 3.854+0.310  4.103+0.231  2.328+0.013  2.451£0.657  2.913+0.309  15.649 +1.032
DLA60 3.820£0.275  11.411+0.875  2.469 £0.071  2.477 +0.054  1.838£0.022  22.024 +0.497
DLA61 6.350+1.324  6.329+0.432  3.143+0.698  4.452+0.738  4.057 +0.753  24.339 +3.947
DLA62 3.659£0.370  7.934+1.025  2.141+0.107  2.440£0.400  1.887 +0.210  18.060 +0.737
DILAG4 4.788 +0.537  4.396+1.396  2.885+0.316  2.658 +0.094  2.893+0.376  17.620 0. 260
S 3.591 £0.187  9.410 +0.644  2.567+0.127  2.330+£0.226  1.606+0.104  19.491 +0.812

A5 S ZR %o 17.904 87.390 17. 647 29.887 30. 383 44.043

M3 Al,5 RIS TP T AR, & DL348 19 2.071 £, “EAME XS EINER R

AF 1.422 ~40. 704 pg/g Z 0, F-HI{E N 9. 410
pe/gs R MR BB T ILAER, - T 2. 513 ~6.359
pe/g ZIA]FEIE D 3. 591 ne/gs B TILERR K
BRI T 1.994 ~4. 130 pg/s Z 1], FH{E N
2.567 wg/g; @AM RN T 1171 ~4.452 pg/g
ZIEEBIME N 2,330 pg/gs R TILERA T
0.806 ~4.057 ng/g Z I, FHEH 1.606 pg/g.
ARFER AP T HEENES REN
87.390% ,FER DL392 DL395 1 DL390 Fff Hrps T
B e, Ak 40. 704 (33, 154 wg/g Fil 28. 745
ne/ g FEME DL348 DL364 1 DL369 Fh{ - rfi % T 47
AR, A 1,422 2. 148 ne/g F12.332 pe/e,
Horp DL392 By T 2 i 2 DL348 [14 28. 624 {5, %
KEFILERGENZRRECON 17.904% , HRY
DIA61 DL357 il DIA13 F - P £ B EFILEE S
TR, AR 6.359 5,740 ne/g Fil 4. 861 pg/g;
FERT DL348 .\ DL342 F1 DL369 Fi{_th XX EFILE
B mBAk, 430 2. 513 .2. 703 wg/g il 2. 766
pg/g, Hif DIA61 BRI E F LA R & & /2 DL348
192.530 5, WEFILEREE FIRER S =125
ZHBUH 17. 647% , FERS DL357 . DLA13 Fil DL337 Fh
ChEEFILEREE TR S 28, 205k
4.130.3. 849 pg/g M 3. 313 ng/g; FE A DL348
DL399 A DL382 Ffi{~ i i & F ILZE R I B FIRER
SRR, A R 1,994 1. 996 ne/g Fi 2. 058
pg/g, Hor DL357 MR B F LA R E FIREE & i

Bk 29. 887% EEF@ DIA61  DL392 #i1 DL381 fji{~
Hh U R R S R, 3l 4. 452 3. 664 ug/g
F13.578 Mg/g;ﬁm DL380 . DL366 Fil DIAS3 Fifi{ =
AN R S AR, o 1171 1,227 pg/g A
1.253 pg/g, Hth DI461 1) — A M i % & & 2
DL380 (1) 3.802 ., WETILAR G HMNZ T RE
1 30. 383% , FERT DIA61  DIAS9 Fil DIAG4 Ffi{~
BETFILAR TR, 4000 4.057 .2.913 png/g
H12.893 peg/g; FER D1342 \D1348 D369 F1 DL.382
M FILZR R & 2 BAK, 405124 0. 806,

1.049 1. 117 pg/g Al 1. 117 pg/g, Hirh DLA6L (3%
BFILARTEE DL342 19 5. 033 £,

T RGESOERFM = rp 5 PP a2 o 1 B 5
IS ZBCH 44. 043% . FERF DL392  DL395 F
DL347 Fofi{~ v 35 W 28 B 53 1 6L 3 B 80, 40 0l R
52.087 43.711 wg/g F140.481 pg/g; HEM DL34S |
DL369 FiI DL342 ¥ 25 i 73 1 615 5 XA, 430 A
8.347.10. 556 pg/g 1 10.902 wg/g, Hr, DI392
B B A7 S 2 DL348 119 6. 240 £,

2.3 RF FHIE R H I E o 09 iR

SEEFE2 33 ATA R 118 1 SO SRR
HET T SR T 1,422 ~40. 704 wg/g Z0A], V- E{E
HT.247 py/gs RWEFILERGEHN T 2.513 ~
6.406 pg/g Z [, F¥MEH 3. 840 pg/g; EFIL
REKETRREET EN T 1.994 ~4.574 pg/eg 2
6], 7248y 2. 584 peg/g; MRS EA T
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1.102 ~4.452 pg/g Z[a], FHMEN 2. 394 pg/g; 1%
BFIILERGTES T 0.806 ~4.057 png/g Z M,
BIE R 1. 812 pg/g; SEZE AT B & /A T 8. 347 ~
52.087 pg/g Z[a],F-H{H R 17. 878 wg/g. PiHhC
FERF S B E 2 oo T S, b
7 40. 581% ; % L2 J 40 A i L T2 (878. 33
ne/g) RS (0. 153 mg/g) 45 i F 55 45 AL,
HED AT e 5 A Oy kA O, BAR R IR A etk — 2P
3o

1T RSO A 5 Rl ER 2 A R
AFEIME R 19. 491 wg/g, 1135 T LU ZR D Y
(16.320 pg/g) (p <0.01) , Hrp, 10 77 K% e R
F P T35 1 (9. 410 pg/g) IR = T L
ZREES (5. 173 wg/g) (p =0.000 <0.01) , 1L 4 ¥
ViSO RF - REEFIILERARE FILAERW
P E RN R E S T T KER (p =0.000 <
0.01), INARHEY GERFHPEETFILAREE
TIREE A A R P S m 5L T RiERN2ER
AT I B N 2. 654 wg/g FI2.567 pg/g(p =
0.316) ,J5 #5354 2. 469 ng/g #12.330 ng/g(p =
0.309)
3 & i

L ZR kL 60 45y SO AP ANIL T K 3% 58 17 3¢
TR B2 B B e R/ MRUCH T > RIE
TFILEZ >KETILEREE FIRE > &M
RE>WETILAE. Wil SGERF BT
(] 25 5 0, bl 7 R SRR AT e TR 2
BT SR EIE (19. 491 we/g) B B2 & T ILZR
PV (16.320 pg/g) o W Hi SC el SR A 4 i 2K A
Ay B AR AR S DL392 \DL395 fil DL347, A
HSCGEARE R R R TS
S0k
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