) i S e AU Y HPL.C 5 S0 he— N 220735 1l i D i2mi o

REA”, TA&SK 300k 288 FRELE R TS N BULBRELTEAARKR
(RELPEER)PHFLAN, EL T10003;2. B AFAHFFR, L 710069;3. BLFERMAFER
HAEC, L T10032;4. FRTHAHALREAFRTC,EL 710032

hE4ZES RI17;R284.1 XERER A XEHE  1001-0408(2025)19-2409-06
DOI  10.6039/j.issn.1001-0408.2025.19.09

i B B ARARRA RN S8 B R EARERB AT RIE, FTiE A 1530 B ) il 5l B A AR B (O 25 &
G A i AR MR R 40 (2012 M) )i 5 B 330k 48 &% (HPLC ) 45 2 B 3 , $EAT AR 3R Ao 3L A4 35 A, FF 38 i B 3043 & /)
Z -1 5] 547 (OPLS-DA) s+ L 84T i & 2 374, T it A £ 7R, A SHBrER B(SAB) A M A4, # 5 % B-F3H 82 (GA) .
R (CA) IR GATHEAF (VA) FTELE (FA) () 3 MBS 1(SD & — ) 37k, St 5 sMnikm 2 & Ratfrbde . £5R £ 154tk
IS P AR T 13N R AE 3 KT 0.96; 3500 P T AN &89, 58 B GA(%3) (CA(%6) VA(MES) |
FA(%9) SI(%4 11) SAB(# 12) . TA(# 13), OPLS-DA % R &AM, I5 WA R0 R F £ F MRS A% 5.11(SI) . 12(SAB) ., VA
SAB % R &M, 545 GA .CA VA .FA . SI #9485 42 E B F 551 4 1.058 4.0.594 3.,0.643 3.0.342 7.0.262 8, — | % 3F kM #5495 15
A F GA CA VA FA .SIF= SAB #4354 5% 4 0.155 0.0.085 4.,0.140 3.0.071 8.0.072 7.1.276 3 mg/g, 5 s rikml & 4 %
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Study on HPLC fingerprint and quantitative analysis of multi-components by single-marker content
determination method for Shechuan naolitong granules

ZHANG Xiaoyan', DING Kairu®, ZHANG Hong', ZHI Wenbing', JIANG Shengnan', XU Zongren', CUI Ni**,
WEI Xiangfeng’', LIU Yang'[l. Institute of Chinese Materia Medica, Shaanxi Academy of Traditional Chinese
Medicine (Shaanxi Hospital of TCM), Xi’an 710003, China;2. College of Life Science, Northwest University,
Xi’ an 710069, China; 3. Medicine Preparation Center, Xi’ an TCM Hospital of Encephalopathy, Xi’ an
710032, China;4. Xi’an TCM Preparation Engineering Technology Research Center, Xi’an 710032, China]

ABSTRACT OBJECTIVE To provide a reference for optimizing and promoting the quality standards of Shechuan naolitong
granules. METHODS Fifteen batches of Shechuan naolitong granules were used as samples to establish HPLC fingerprints using the
Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine (2012 edition). Similarity evaluation
and common peak identification were performed, and orthogonal partial least squares discriminant analysis (OPLS-DA) was used
to assess quality differences among different batches and to screen quality differential components. Using salvianolic acid B (SAB)
as the internal reference, quantitative analysis of multi-components by single-marker (QAMS) was developed to simultaneously
determine geniposidic acid (GA), chlorogenic acid (CA), vaccarin (VA), ferulic acid (FA) and senkyunolide 1 (SI). The results
were compared with those obtained by the external standard method. RESULTS A total of 13 common peaks were identified in the
HPLC fingerprints of 15 batches of samples, and the similarities of the spectra were all above 0.96. Seven chromatographic peaks
were identified as GA (peak 3), CA (peak 6), VA (peak 8),

AEETE PG E U 5 H (No.2021ZDLSF04-06) ; 75 FA (peak 9), SI (peak 11), SAB (peak 12) and TA (peak
ZHRHEHRIH (No.23YXYI0175) 5 BRpb4s i 2 24548 2R v PR 25 B 13). OPLS-DA indicated that the differential quality markers
LLRUHER By HETH20 H (No. TZKN-CXRC-05) 5 [ 5 v bR 25 34 among 15 batches were peaks 5, 11 (SI), and 12 (SAB).
RIFAREEZ L P EY LR TR H ; ER P EE )R
25 Q1 RE F7 42 T30 H (No.GHC-2024-ZFGM-376) ; 7 22 1l T4 fit bl

DL R RHITH (No.SZZ202403)

* F—EE WHoesi) B, Wi, BRI h 2 BT 5 5 0T

Using SAB as the internal reference, the relative correction
factors for GA, CA, VA, FA and SI were calculated as
1.058 4, 0.594 3, 0.643 3, 0.342 7 and 0.262 8, respectively.

E-mail : zhangxy9605@163.com The mean content of GA, CA, VA, FA, SI and SAB across
#EEVER BIWFIT B, A BESTT A . P2 2 A R A the 15 batches of samples were 0.155 0, 0.085 4, 0.140 3,
E-mail:liuyang311111@163.com 0.071 8, 0.072 7, 1.276 3 mg/g, respectively, showing no
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significant difference compared with the ESM (P>0.05). CONCLUSIONS The established HPLC fingerprint and QAMS are

simple, efficient and economical, providing a reference for the quality control and further development of Shechuan naolitong

granules.

KEYWORDS Shechuan naolitong granules; fingerprint; quantitative analysis of multi-components by single-marker method;

differential quality markers; quality control
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it , LRI A A SRR K PERE | B ok A S T R
FEAR RIS Y AT BE -2 K b G L TR A 22 D) RE
PRefig £ AT BRI PE RN AE , B ETIE RIGIT R
W F- B FE R BT AE R R OB B BT R IR R AT
P05 AR TP B L I KR RE SRR YT A A
BRI 2 JAE J5 150hE S 20 AS R 5 0y 46 1) JU M iR 7
1 FEEPRE" s UTAER, vh B2 23R 5T At i I8 8 7 A%
Rt AR R R R AILARE SR A G
PR A SRy A T R 4B B, b e BE 5 UE
TS e P 1) U 5 R Y A A o I BB R
R (HIEEE RO A APIT R, B s, 220 545
BEABNIAT , BN ikt s, 5 g% A& I ARUK i
iR A S AR RE

JB% N1 i 7 3EAORE (R A 2R S BR 2 A
720230408000 ) 2 P4 22 H & i = e 1 Xt A J i 5 2
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RGN S EE A R, e etk Ra, H
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S L4 T 5 e o) 550) 1) PN A o AL ] — Bt . i T
il 700 1 oA B 2020 4F b € [ 24 ) Wiedk, AR 2 IR
2020 47 RR Q25 80 (—30) TPz 20 7 A 251155 At
S0 AR UE , AR R (ferulic acid, 160 “FA”) (FF
i B (salvianolic acid B, ic > “SAB” ) & 24 LIS 2 il 53
VE R AR B i e bR , ACRUEAS I A Ak 2 e A B Yk 5 7
BE IR b o e S 5] 3 SR LR A 2 2 B S AL ) AR
FEME, 3145 A — I £ 317 (quantitative analysis of multi-
components by single-marker, QAMS ) 5 £~ 1 731 [F]
A I, DU AN TS ) 1 G < 380 0 4 o b
PRAESHRAE
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1.1 FEUE

AHIF 5 i F ) ZAAS A« 1260 BY =5 ROR A
(HPLC){X (2 E Agilent 24 F] ) \LC-2010 HT 7 HPLC 1Y
( HZ Shimadzu A F]) \SQP #7773 2 —H T 4311 K
[FEZ R AL (L H0) A FRA F ] XM-P22H R G4
PRIZI P AR VAL NS 7 A (A LD A FRA R
12 FEHRBSAF

% ) Vi <7 368 A (41553124 20220701 ,20220702
20220703, 20220704, 20220705, 20230501, 20230502,
20230503, 20230701, 20230702, 20241101, 20241102
20241103, 20241104 , 20241105, k¢ & i 54 Ik Sk S1~
S15, MUAK 4 R 148 5 @) p G 48 v I ool I e SR 4L 5 %o Rt
i 5L JE SF H BR (geniposidic acid, it M “GA” ; fit 5
0301B228770) . 2% Ji & (chlorogenic acid, it A “CA” ; 4t
5 A22GB158496) | T A B 47 B il 1 (vaccarin, ic 4
“VA”; 415 G24J111.119380) FAGHE S TB255905) 7¢I
K 1 (senkyunolide 1,124 “SI”; 4t 5 M21HB178706) |
SAB (it JB298883) .7+ Z: i Il A (tanshinone Il «, 1N
“TA” ; 1b*5 IB278528) ¥y [ LR A= W R AT B
A, BT BOY LT 98% 5 LI R A4l , K kG i
alivoK , iR oAt
2 AEEHER
2.1 @iELH

% JH Kromasil 100-5-Cs 8,354+ (250 mm X 4.6 mm,
5 um), LG (A)-0.1% R 7 (B) by i sl AH UEA T4
B VR (0~7 min, 5%A ; 7~12 min, 5%A—10%A ; 12~
40 min, 10%A—22%A ; 40~60 min, 22%A—>25%A ; 60~
80 min, 25%A—45%A; 80~85 min, 45%A—T0%A ;
85~95 min, 70%A—90%A ; 95~100 min, 90%A ) ; i i#
> 1.0 mL/min; £ 0 % K ~ 254 nm (GA) . 280 nm (CA
VA .FA .SI.SAB.TA) ; kEIR 7 25 °C; iR A 5 uLo
2.2 BEMEE
2.2.1  TRAN A SRR 25

43 B GA .CA VA .FA .SI.SAB . TA X} Il i i i,
KEBPRAE T T0% FH PV fige ) ) 348 B o o R 2 K R
4 184.0,172.0,78.2,153.2,178.4,722.0,10.6 wg/mL )
TRA X FE VAT
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2.2.2 Pk nyHl e

YR 1| o 7. 388 A A A ok PO 507 ) 0.5 g, G 2 A
B HIEHIE T RS H A 70% HBE 25 mL, % %E 5t
FRE i, B8 75 30 min, B0V s FRPRE BT I T AR R IR
T BT R, 25T R N T0% BRI E A R
5 mL 25, 0.22 pum BAL IR i, BIAS
2.3 IBEIEENHT
231 LlEtEsg

WS ) (T0% M) L “2.2.17 T T R4 %) IR it v
WA “2.2.27 500 R BER AR (G5 S11) #5427 8
TR , s P DL 1o p P LT DL TR A X R
o T VR B A T VS YRR 5 R L 0 5 A 4 €
W ] () 43 B FE R R T 1.5, B R A KT 5 000, HAS 1
VRN JC T, R Z ik L E b R A,

50 12

| s z 9 1
s, 1
10 7 . e
4 10
olJ 17 ) ,w#Lh*TF’« R A
0 20 40 60

#/min
3:GA;6:CA;8:VA;9:FA;11:SI;12:SAB;13:TA,

B1 zZ=aad RexBadifdhlmsiveitE
232 KL

B42.2.27 000 R U AR (G5 S11) , #5“2.1" IR
G S LR UEREIN A2 6 YR, DA 12 R 2 IR0 357
&I W AHXTF B8 ] (relative retention time, RRT) [
RSD<1.61% . A X} W% [ X (relative peak area, RPA) f)
RSD<2.82%(n="6) , RWULLHE R FE RUf
2.3.3 HEMELE

Y% )1 fii 7 38 T (4 5 ST MR 6 1, 4% 2.2.27
TR 5 325t A (A S VA, 2. 1" T 6 33 2 PR R
L LA 12 2 IR 1T 45 45 245 1% RRT Y RSD<
1.32% RPA [{) RSD<3.47% (n="6) , W 1% J7 = & &
RAf,
234 FREMEE

H42.2.27 00 M ALK AR (G5 S11) , 430 31 Tl 4%
Ji0.2.4.8,12.24 h4Z2“2. 170 | (a3 5 R 5 , LA
W 12 Ry 2 BRI | TH A5 45 HL A 16 RRT Y RSD<<1.61% .
RPA [ RSD=<<2.82% (n="6) , & Wiz Mt 12X it 15 W 70 ) 55
J& 24 h NEREME R AT .
2.3.5  FRGUENE R ST AR M

15 L JRE ) 1| ~7 388 UREAE i (25 S1~S15) iyt
IR, H 2.1 IR S SRR T K 0 5 R
AP SR S EEA U TAN RSGE(2012 150 ), LA
' S11 HRE S ik I oh 2 HR R, 13 i B ] 7 5 13

80 100
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0.1 min, &2 /5K AEJ5 PEFT Mark WEDCHL , A= /G 15 HHEE &
HIHEBLEIEE , R P 67 B0 AR O BRI R, 25 5L (
2) R TE 5 ftAEan rh el e 13 g e, 2 51REG
Xof B A AR P (R 1) B 8 T Hoh 74N R 1 4y
Sk GA (1§ 3) .CA(I§6) VA (1§ 8) FA(I59) ST
11) .SAB(I512) TA(I513), DIXTIRIKER KBS, F
FHCH 25 384 SCR S AR BLUEEIE M R 42 (2012 i) ) I3
15 HERE S TS A AR LR . 25 5 o, 15 HLRE S 1R 55 5%
PRI R A AR AL AE 0.961~1.000 38 Bl N, 254 CRE i
AT I T AR A RSD 4 7.7%~47.5%(n=15) , X$E/mn
AN[RIE VAR it () BT e R AR e, (VR it 45 1 o0
AR S

170
160
150
140
130
120
110
> 100
£ 90
o> 80
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30
20
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0
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i3} [E] /min
2 3 P - i
B2 15HEE ) B sid Bk p) HPLC 455 i K Xt BR E

ER

2.3.6  AN[FIHEUR B 1| I Sy 308 A0 9 T 25 S DA

4 15 4085 1] A N7 308 O A i 18 13 /> HeA 0 g 0 T
TS SIMCA 14.1 3R AF3EA T 1E A i e/ N 3fe-H 43 B
(orthogonal partial least squares discriminant analysis,
OPLS-DA) . &5 W 7r , B RIXE X Fl Y 40 B 1) i B %
(RX\RY) KA RS0 A 2 Ve 48 b (O) 43971 24 0.969
0.722.,0.535, ¥R F 0.5, #7812 A AT I T AN [R) 4k g
DU i 78 R A A W 0 53 43 B . OPLS-DA 4543 5]
(I 3A) 7%, 45 S1.S6~S10 fURE B —2 , 4 5
S2~S5 IFE A R R —2K G5 SIL~S15 I HE R —
Ze. XTHEET Y OPLS-DA BALHEAT 200 YR ki 4 , 45 51
YR, B R°=0.093,0°=—0.456, H.R* 1 Q" 1) [a] I £k
RN IE SR IZ R T WA A, T Tk — 2
EHE ot AR AR Y 8 21 (variable importance in
projection, VIP) 42 5% i 4 [H] 22 S Y H 2248 b5 , 8 LA
VIP>1 R bs G BEAS [RIHHE R 25 4 %) Jot ot 25 S Pk il o
45 (E 3B) R, 16 12 .5 11 B VIP R T 1, AT RE N 15
U VB AE Y 0T 1 25 S MR LT, O 1112 28X BR
§IN5r51 4 STAISAB.
2.4 6FHEISTHI QAMS 2 ENE
24.1 MR HE

R WL 2.2.17 0 R YR A % IR A 0.1.,0.5..1.0
1.5.2.0 mL, ] 70% "5 758 28 5 mL 28 B, $857 L B
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A. OPLS-DA 134341

VIP[2+0+0]

- T
III.“ 1
IIIFI-

2 5 1 9 1 8 6 7 3 4 10 2 13
[
B. VIP &l
B3 15 #LES )| ha L 18 BRI A f AY OPLS-DA B4 B fn

VIP &

5 F 9 o v B TR B 0 IR AL IR IR o3 B R 2R 8
TR AT BRI, #2272, 0N 3 2 R HERE T, A4S
JEo R T A A B (X)) (I TRT R A AR AR ()
ZxlbrERh 2 BB L MR AR 1, gk 1]
L, A6 AR T A e JEE S IR P, 45 0 7 e 1 R 5 R T e
JELNECR RAf o

F1 BIROEBA A6 MATHLIERRERER

W Wi 15 SR (ugimL)
GA 1=3532.6-0.2000 0.9999 3.680~73.600
CA 7=6268.1X—0.165 6 0.9999 3.440~68.800
VA Y=5773.3X+0.042 6 0.9999 1.564~31.280
FA F=10790X+0.806 4 10000 3.004~61.280
St I=14094X+0.886 4 1.0000 3.568~71.360
SAB 1=3766.54—6.561 2 10000 14.440~288.800

242 KimREHE

B42.2.27 00 R HER AR (G5 S11) , #5“2.1" IR
i S R SR E R 6 UK, 18 5% GA LCA . VA FA . SI.,
SAB U TR, THEAS 45 B4 W TH AR A RSD ¥R KT
2.08%(n=6) , RWULZAGH B R AT
24.3 HEMWEER

TR )1 i 738 ks (45 ST A 6 473, #52.2.2”
TR 7 il 2 (A A AT, $2 2. 17000 (3 A5 R
FE, 103 GA .CA VA FA SI.SAB [l I 5, Fibn vfE i
LIETT A B i G50, A U & A RSD A K
T3.29%(n=6) , KUEHEER L.
244 TaEHELR

H“2.2.27 0 N A S TR (45 S1L) , 43 il &
J50.2.4.8.12.24 h #2170 N A5 4R AR 2 L i
S¢ GA .CA VA FA .SI.SAB [T R, P15 4545 i 4314
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T FRK RSD AN KT 2.08% (n=6) , Ze W iZ AR S A
TERI 55 24 h MR EVE R
2.4.5  JINFEIISCRE S

BCEL JH s ) ) 1 S 30 R (45 S11) A4S 0.25
g, L6 17, 23 SRS % A GA 38.64 pg .CA 27.52 pg.
VA 44.574 pg .FA 22.98 pg . SI 24.976 ug . SAB 447.64 ug
() 70% F BV TR 25 mL, 4% 2.2.27 TR J7 ik i 45 A
VTR, F2 2.1 I A A PR RE I A e S R, &
T, GA .CA VA [FA .SI.SAB - F- 2 AL [ 553 51
4 93.1% . 94.0% . 99.0% . 93.7% . 99.5% . 100.5% , RSD 43
1K 2.49% . 2.07% .0.46% .1.59% . 1.15% . 1.04% (n=6) ,
FINZA TR WA AT
2.4.6 MRS IE R 2

BU“2.4.17 IR 54 o vk B TR A o R S VA, ¢
“207I R @R AU REINE , L SAB NS, il T
B SAB 5 GA.CA . VA FA ST B A4 1E I (f0)™
SEHLR,GA .CA VA .FA ST /4354 1.058 4.0.594 3
0.643 3.0.342 7.0.262 8, RSDHI/NTF 1.12%(n=5) ,
2.4.7 Tt AR

B2.2. 173 N IR A BRI, 3 2. 1 T g Ak
PEHEREI 22 , 535075 5 2 FpOAS 6] HPLC X (B2 5433
1260,LC-2010 HT) . 3 Pl AS [ {2 3% 44 [Kromasil 100-5-Cis
(250 mmX4.6 mm, 5 wm) . Agilent Zorbax SB-Aq Cis
(250 mmX 4.6 mm, 5 pm) . Welch Ultimate LP-C;; (250
mmX4.6 mm,5 pwm) X RS £ 2 S5 R LR 2,
S F 1260 %4 HPLC 1Y . Kromasil 100-5-Cis {7335 41 (250
mm X 4.6 mm, 5 wm) B LA RIFE T R Y
SO, G5 RLE 3, AR 2 3L R ESM N4
fBIRSD ¥R KT 2.59% (n=4 5 n=3) , F& 1% J5 11t
FAMER T

R2 AREHPLCUFAEILEHYT fHI0Mm

1}(# élgﬁ Jomar  fower  foww s fows
126081 HPLC fX Kromasil 100-5-Cys 10584 05943 06433 03427 02628
Agilent Zorbax SB-AqCs  1.0432 0.5871 0.6419 03326 02519
Welch Ultimate LP-Cyg 10509 05894 06327 03418 02678
LC-2010HTAHPLCAY  Kromasil 100-5-Cys 10412 05866 06493 03496 02634
Bl 10484 05894 06418 03417 02615
RSD/% 0.75 0.60 107 204 299

®3 AEEIEHER RIEX LHF0

iR ksl Joanon Jorwen Jowm Jowr foans

FhieC 20 1.0476 0.5896 06233 0.3369 02594

25 1.0584 0.5943 06433 03427 02628

30 1.0596 05764 0.6476 03451 0.269 1

i/ (mL/min) 0.8 1.0421 0.5910 06371 03361 02617

10 10584 05943 0.6433 03427 02628

12 1.0497 0.5832 06409 03419 02604

Bl 10526 0.588 1 06393 03409 02627
RSD/% 0.68 120 134 1.05 130
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2.4.8 (OjEgEE

HL“2.4.17 30 54 o ik B TR A5 ) R VAT, 4%
“2.17T N G SRR 2, DL SAB NS, SR A
XA B BT (g0 ) 5 EA T 5 TR o3 A (i 0 o (6, 435l
55 GA .CA VA .FA .SI 5 NS SAB [ 1o G5 TR,
GA.CA.VA .FA . .SI 5N Z%) SAB I 1. 73 il 24 0.250
0.383.0.496.,0.642.,0.823, RSD<1.32% (n=5) , F W i@
ot 2B 2SI HA AT
2.4.9 RS R K LA

B0 15 AL A 37 300 R AR i L 62,2, 27 T Ty il
2 P S IR VRO 2.7 TR 3 A AR A2, LU
SAB A ZW), K H QAMS 115 GA .CA . VA .FA .SI %
H, 3 5 4R (external standard method, ESM ) il 15-2%
R, THAARXT R 22 (relative error, RE) o BEALFE 5 F-
AFIE 2 S5 R 2, 4558 (R4 B, R
ESM 5 QAMS W75 i 4% 1 o3 1 7 1t 25 S B0 B G 5
SRR Y STAR , HA A HEUAR 5 45 i 43 1) RE Y 78
+5% N R SPSS 25.0 A4 b i A N7 A AS £ 46 4 %
207 B A B & T AT ST T, K g K T o=
0.05, Z5H IR, 2 By ik il 45 o3 1 % 2 25 3
Guit L (P>0.05) , W 857 19 QAMS Ay I 22 45
SEMEE R AT
3 itig
3.1 HEENAEREIEEGHMRL

B 50 R i A B B 790 (R BT 30% .50% . 70%
FH 2 ) R 2 BN 6] (15,30 .45 min) #:47 704G HL#R . 45
S AfFH 709% FF SRR 7 I 30 min B, 0 33 04E 0 7
R A7 H A0 T Hab b BAE A AP A . Jdd
XFRE AR PEAT 200~400 nm 2 JF KA1 & B, 280 nm P K
b5 W R B B 22, 8 USRI S O BT, HOCAL

VA FA SI.SAB fEIZ T B4 BRI, {5 GA i B
A, DR AR 52 e 4R FH 280, 254 nm WU K [R] A0 52
AR 6 B R . RIS AR R AR R, AR ST
3L T HEEIK  ONE-/K . OME-0.1% W58 . F 1E-0.1%
IR B N6 -0.2% BEFRAK 7 25 3 o, LA 2 -0.1% %
1% R U S AR AR R o3 B SR e AR TR R4 R TR
Sy
3.2 IEARBLSTHUIERE

(HEAF NG 2 RN 25 BT MELE” 45735 33 i
ACEFETR T BEL A 55 7 78 Ak e A i A 46 o 9 2 A4
FHU B B Sz s R A 7 oS IE R 2, 1 i
AITIT 55 5 10 EAN AT (BR BRI L4001 B 24 il 25 )
K AlE KR R 4% N TR Rl 2, 51
A TINES . 2GR TG ES G 2% AR
HBUKBYZh &L IARZYERAE I WE 9 3R 0], GA mTE 4
4% X F kB (nuclear factor-«B,NF-kB) . A4 il /2% 18
(interleukin-1B, IL-1B8) . Iy IR 5L [ T o (tumor necrosis
factor-o, TNF-o) 55 S AT {55580 66, Dol ¢ 75 B2 1) 2%
JiE I B s CA AT DAY ke X ST i 1 K st 1) A
TP R 24T R B, AR 2 PR AP VR T 5 VA fighai 2D
IL-6 \ TNF-o 55 48 E K9 4300 , J00 36 P 28 SR s FA 38
If SRR 2 I B AT AERR YR R R IR A RS
PRI D B 5 ST ik #4324 3 A B 1
JT A /NF -k B A 538 %, 96l 20 (2 % 240 B IR R ke, Ik
S I P TG A , k2 i 7K et s SAB U BB A% i 4
A7 25 3K TR BRI SN 2 407 B/ NI I 4 L P J84 T R N -
KB {5530, DA 2 2L A E S s TA i UE S0 240 TR
P ik B 4 R B i S 45 58 DRAP VR R AL AT e S 4
NF-kB {5 5l B A", AL R 28 8 A 3, TA A
FEST MRS (]2 96 min 0K H & BEAR T 0.1%, I8 T4

F4 15#LE)I BB MmER S QAMS SESM & EMELE R (mg/g, n=2)

- B GA CA VA FA sI
ESM  QAMS  REM  ESM  QAMS  RE%  ESM  QAMS  REM,  ESM  QAMS  RE%  ESM  QAMS  REf%

1 03007 00936 00939 032 0087 0086  —035 00536 00538 037 0001 00208 348 00092 0098 632

8 1505 01333 0039 045 01000 01003 030 00620 01625 031 00853 00859 070 00890 00896 067

$3 14438 01388 00396 058 00950 00953 032 00559 01564 032 00798 00805 088 00832 00838 0]

$4 13497 01661 01671 060 00888 00890 025 00447 01452 035 0042 0078 081 0073 0070 0

85 12339 01659 01669 060 00818 00820 024 0035 01350 037 00678 00684 088 00687 0093 087

86 1024 0l6l6 01626 06 00703 00704 014 00166 01170 034 00581 00587 103 00554 00560 108

§7 09689 00758 01769 06 00684 00685 015 0051 01154 026 00551 00557 109 00502 00508 120

$8 08066 04732 0142 038 0091 00391 0 01016 01019 030 00466 00473 150 00408 0414 147

89 07023 00825 01836 060 0044 00345 018 00955 00958 031 00421 00428 166 00338  00M44 178

810 05489 01786 01797 062 00459 00459 0 00819 00822 037 00342 0049 205 0046 00252 24

Sl 18086 01626 01635 0355 00150 01154 035 00823 01828 027 00968 00974 06  0I044 01051 067

s 19139 00701 00702 04 0173 00177 034 02064 02070 029 01097 003 055 0196 01202 030

813 L7510 01898 00910 063 01091 01095 037 00659 01664 030 00978 00984 061  0Ml06 0112 054

Sl4 1841 01623 013 08 0096 01200 033 00880 01886 032 01076 01082 036 01057 01064 066

815 19182 01582 0091 057 0187 0141 032 00935 01941 031 00923 00928 054 01093 01099 055

i 12163 01542 01550 057 00851 00854 025 01398 01403 031 00712 00718 088 00721 00727 086
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