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W OE BE AR AR SRR, FiE BRI AL Rk B, AT LR LA B R R B &4 (TLC) %
F, 4 2020 5 pa P E 24 g ) (w936 ) 3@ W) iE A ok o B RS BRI R R B R BRI e AT RS
AR &% (HPLC) il 2 3 P ANE Is & ieiE & b T A N8 AT &  FRaTH 042, SR AW AR ALEH
e HAE R 2R G (KR RRTARE ), AH ki AR RETGE, BB T T oo ik m b, 5%
WAL ks MR min G R mns . TLC BB S AW XSG E ST, AL AR ARG EEmEtiaE b, 2R ke
RHABEE ., MK B R RS FH582%~62T% , & Hn4FH319%~3.59% , B R & 54 FH 0.21% ~
0.27% , K7 NMeiZ 8% H 24.91% ~30.30% , B M3 s 4 83 4 20.66% ~25.83% . AME K& FEMAF T4 W By BT
Y F S BRATH A R B R G KM S 4 51 A 0.240~2.400,0.320~3.200,0.224~2.240,0.292~2.920 ,0.208~2.080 ug/mL(r
¥R F0.999 0); % Mo #1 %4 0.032 0,0.030 0,0325 0,0.032 0,0.045 0 pg, ¥l R4 %] % 0.100 8.0.089 6.0.071 5.0.090 0.,0.132 0
pgs AE B AR (24 h)  FE X RSD ¥ F 3% 5 3 An k@ % 55 4 100.56% (RSD=1.36% ,n=6) ,100.73%
(RSD=2.25% ,n=6) ,100.36% (RSD=0.98% ,n=6) ,98.24% (RSD=0.40% ,n=6) .99.40% (RSD=0.35% ,n=6), _Ei& 5 A &
50955 o #  5.85~13.31.8.63~33.38.6.23~15.25 .6.12~12.98.5.52~10.77 pg/g, ¥ 4% 4 34.20~83.41 pg/g, it 14 4
ORI A I AR PR R BRI R A R AR 7.30% .4.10% ,0.30% , KR By Fe B IR B 5 A R AE D T
21.00% ,18.00% , & 2. & £ Myt BAF A RF Y T 52.03 ng/g(A A ) .26.34 pg/g(H &) . Fr@ R EA7ET A TR A8y
JREVEH]
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Study on quality standard for rice-fired Glehnia littoralis

WANG Xindi', SHI Xiaofeng',ZHANG Xiaoping®, LIU Dongyan', SHEN Wei', FAN Bin', MA Quhuan'(1. Gansu
Academy of Medical Science, Lanzhou 730050, China; 2. Lanzhou Institutes for Food and Drug Control,
Lanzhou 730030, China)

ABSTRACT OBJECTIVE To establish a quality standard for rice-fired Glehnia littoralis. METHODS Appearance observation,
powder microscopic identification and thin-layer chromatography (TLC) identification were performed for the samples of rice-fired
G. littoralis decoction piece. According to the relevant methods stated in 2020 edition of Chinese Pharmacopoeia (part IV ), the
contents of moisture, total ash, acid-insoluble ash, water-soluble extract and acid-soluble extract were determined. The contents of
psoralen, zanthoxylin, bergapten, imperatorin and isoimperatorin were determined by high performance liquid chromatography
(HPLC). RESULTS The rice-fired G. littoralis decoction pieces were round-like small segments, slightly rough, yellow (peeled)
or dark yellowish brown (with peel), special gas and slightly sweet taste. The powder was yellowish white. Under the microscope,
secretions and secretory cells, ducts, gelatinized starch granules, ray cells, parenchyma cells, etc. could be seen. TLC showed the
spots developed clearly. In the chromatogram of the test sample, there was the same blue fluorescent spot at the corresponding
position of the chromatogram of isoimperatorin control sample. The moisture, total ash, acid-insoluble ash, water-soluble extract
and ethanol-soluble extract from 9 batches of samples were 5.82%-6.27% , 3.19%-3.59% , 0.21%-0.27% , 24.91%-30.30% and
20.66% -25.83% , respectively. The linear range of psoralen, zanthotoxin, bergapten, imperatorin and isoimperatorin were
0.240-2.400, 0.320-3.200, 0.224-2.240, 0.292-2.920, 0.208-2.080 pg/mL (all »>0.999 0). Limits of quantitation were 0.032 0,
0.030 0, 0325 0, 0.032 0, 0.045 0 ng, respectively. Limits of detection were 0.100 8, 0.089 6, 0.071 5, 0.090 0, 0.132 0 pg,
respectively. RSDs of prescision, stability (24 h) and reprodu-
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cibility tests were less than 3%. Average recoveries were 100.56%
(RSD=1.36% , n=6) , 100.73% (RSD=2.25% ,n=6) ,
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contents were 34.20-83.47 pg/g. CONCLUSIONS It is preliminarily proposed that the moisture, total ash and acid-insoluble ash

should not exceed 7.30% , 4.10% ,

0.30% . The water-soluble extract and ethanol-soluble extract are no less than 21.00% and

18.00% , respectively. The total content of coumarin should not be less than 52.03 pg/g (with peel) and 26.34 pg/g (peeled).

Established quality standard can be used for the quality control of rice-fired G. littoralis.

KEYWORDS rice-fired Glehnia littoralis; quality standard; microscopic identification; TLC; HPLC; content determination

1> 2 I8 BLHAE Y)W 81 =2 Glehnia littoralis Fr.
Schmidt ex Miq.[l TR, RS 3EHS 103,
WS WA, A IR 45 B A sh .
JEW SR T (AR AT L), 51 F i, BT 2020
SRR E 2 8y (—38) R R E g2y, T T
VRS IR R S5 IR I AR R R AEEY,
PR ENLIR JL T AR AL, B2 EEE S R
B, b b2 B BUR IR PR PUREE PLR B L
ODAERE JUMEEERY., ZAFESARERRL R
FRIE S RS BT S FE RO AL R A,
JLr AT BE R AR T R BT 2 R
HIEH R S E B RZ AL S0 B Z 2085

SCHRICER, IV ST 5 1 F A U] R oK
KO KBS T R b Ak ] b S A A DB
fifg o JOKRPEH oF, A VAR S Ahrb s 1k
IEVSHEEVE R, AL S 4IRS | 7T 3G 50 IR g 25
B2, I TS LSS, kIPdb b Zic s Th 25
ZIER )N 2 A R SCHR R I, AR A TR A T
VIR P IEN TR N s e SR DO N R M E N 2 T
412009 A RRCH 7R 48 H 245 1 AR Y SR oK b AL v 2
(A PERFE R K FUEIR R A i, tesh, me Ay
R ARIE 1ALV S 20 3 G R I 4 U &
DU AH G A KRB A VD2 T bR M 5 1 AH DG
B, AT D B2 o ) BT AR R T e, LA
G T b, AWK B 2
(thin-layer chromatography, TLC ) ¥ X} K &b Ak vb S UEA T
FEPEWFIY, 42 2020 48 R Hb [ 24 ) (DU 7R ) SR M HIK
O3 RRGY RNV IR 53 Ko A A T AR (W]
B >R A v 0T AH €47 (high performance liquid chroma-
tography , HPLC) 7l & Herp (b IR 2R AL = T
FH TR RRHTEAZR S RRATEI R 1 & &, B TR 585K eD
LS bR RIS %
1
L1 FENEF

A5 T AL SR A 1220 B HPLC X ( H A
Shimadzu 2% 7] ) . BX53+DP73 %I iF B & 45 ( H A&
Olympus 23 7] ) | Linomat % 8 )2 2 5 2 (SR ) iif% &
G [F b AR 3 (b D) RS2 0] ML1612 7 By g g
(R H 2 AL AT KA PR H]) L AB260 BT
I3 Z— ARV -FE R 240 (i) A BR A H] T
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SK3310LHC Y i 75 i %5 Y # (b il Bl S 8 A A
CipE
1.2 FEZEHmERF

FE IR = % R AL (it 5 110739-201918, 4fi FiF
99.7% ) . KR T 28 % BR i (HE 45 110826-201918, 411 &
99.8% ) . S RRHI A 26 Bl i (At 110827-202113, 4
99.6% ) ¥4 [ I 24 RS e WFFE e 5 A P R X
HE G (415 MUST-19063003, 21 i >98% ) A7 25 %)
HE AL (HIE5 MUST-19110108, 46 fF > 98 % ) ¥4Il [ B #R S
R AE W B PR E BRI GFas )2 MR (HiE 5
20190225) W H F & SR AERA BR 2wl s N5 R oot
HARAT B Ry A b ol , K Ry 2K

K AP I VS SR T 2019 4F 12 7 B H k4 £
25T B g — I B B PE AR 20 AT BRAA W) L4 [ T AR
B AR A RS W) BT R 2 BRA L R
BB 2 AR A B T i AT 2 D A R R R )
W 3 G. littoralis Fr. Schmidt ex Miq. T 4 H2 #9 4& il
fle 9HKRIPILIP SRR R AR 1,

F1 itk SIRAERBEER

G5 Kl 5 [N
Sl B B2 A R A 181001 X
$2 B SR A A ] 181002 *
83 B EARZ A A 181003 x
54 [ e NG 181004 s
$5 FRTBRTAH AR AT 182688111 H
56 CRTARATLG AR 182688112 H
57 CHETRP AR 182688113 %
S8 B E E A R A 20180428 H
$9 By B S A R A 20180429 H

2 AEEHER
2.1 SRR

KIS SR P AR BTG /N UL AT, B AR
FE B (255 ) B AR 6 O K ) s AN st
1, A A 0 U SO 5 DI T R v o €, R v
o, W5 A B 5 G, S 3B s AR S IRAH . Kb
VPSR R AMILEIR WL 1
2.2 %35
221 BIRBMEN BORKDIW SR A i, iR
1 DU BUE R, BT R RS AN R 2
P 20 A RICRAE , B B AR S0 I, A BT LSRR G
B, HARZ 69 pm; ERZE A LIS T
RS R E WA SN EAATE , FE SR BEJE, WAL
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BATH
B1 Kb SR RSN
KM 5e , FLAR N 16~88 um; ML IE kR 4l it 2 , A8
FLHCIR s AR R 1 L 2R T s 2R K 5 T, T
RS- B ol 25 il 5 S e i 2K R, 5 T RE AN ff
B, 5 4~6HI4H, TE 1~2 5141, KK IL SR A1

Ky AAFAE WL 2,

LA AZA 5 22 439000 5 3 40 Wi 5 4 45 5 5 WAL TE M T 3 6 AR
AL 5 7 2 SR AN 5 8« EREAN
B2 KkbALiSRF B8R EFIE

222 TLCYEH  HOHCKI ALV S KA # A 10.0 g,
43I0 70 % HHEE 100 mL, JINFAEIR 1 h, 38t s8R zE T,
BRI INIK 20 mL 2%, F 2R CBEHRFEAE B 2 WK, BRIR
50 mL, & IF LR S FRAEBOR , 25T AR M BE 1 mL &
o A A T TR . D TS R 350 B S,
P 052 o] S B VA BB A 1 mg/mL 4 % B VA R L e B
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2020 A7 b € H [ 24 1) (U5 ) 3 W) 0502 71 J2 0 ik vk "
PR W BRI AR X BRI TS 5 uL, 235l s T
[F]— i GF254 W2 I, LA ik (60~90 °C)-Z R 2
fis (4: 1, VIV) R RIFH, RIF BUE BT, BT 5RAMT
(356 nm) MR, S5, i @ik 76 5% B i
CIEARR NLE L, B A TE GBS . S5 DL 3,

S SHRRATHA ST 5 1~9: FHEKIP IS (4 5K R S1~S9)
B3 KibdL SR A B TLC E
2.3 k%

B9 HEARIS ALV SR R By A, ¢ 2020 4F hig € [ 25
) (Y0 ) 38 D) “0832 7K 43 " I 57 ik (HE )7
TR KA BERE AT 5E 3R 25 IR, 9 KD
BRI IR ST T8 5.82% ~6.27% , -3 T it h
6.07% . FF7Ko> 5 I YIME FIF 20% AE Ko BRIE
PR, BT E K AR 7.30% . S5 2,

F2 9K B RS BIRS BEARAMEK
S KBAERHYRERERHEYNESENESLS

B(n=3,%)
b %) V2 (AN EES N i I R it
sl 583 348 024 25.80 275
5 58 339 025 253 20,66
$3 592 359 027 2191 2095
s4 592 319 021 2540 2131
55 623 346 023 2650 U3l
56 627 338 026 2620 2.8
Ni 6.18 334 024 2640 2190
s8 6.18 38 023 3030 2154
59 6.26 339 027 2940 2140
FHE 6.07 339 024 26.69 018

24 BIR%

B9 HE ALV SR R By A, 2 2020 4 hig € Hp [ 24
) (PO ) 308 ) 2302 B A 4300 5 5 I A K 0
FEMSEATINGE 3R &5 8%, 9HEKR IS IL VSR A 1)
SRR 3.19% ~3.59% , 3 &4 3.39% . H
TFAHURE S K A B B 22 SRS OB ROK 3 Fr  F
YA FIF 20% V68 SR 5 BREEARAE , RIVET & B K3 A
Rt 4.10% . ZERILFE 2.

2.5 BANAEMRKRS
BCOHEAP LTS SR R By oA, #2020 4 hig € rh [ 24
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L) CPUS ) 368 T “ 2302 P ANV P4 R 4000 3 32 00 2 FR AN I
PEI AR FEAE ST E 39K, 45 s, 9kt
SR MR PE IR 73 5 10 0.21% ~0.27% , -1
TN 0.24% o T AL IR AT YE K R
FRRE , MO RR AN M IR A3 =t -39 BT 20% 1B R
PR AN I 43 PR BE A o, RT3 TR AN TR PR K 0 AN ik
0.30% ., Z5HRILF2,

2.6 =HW

B9 HEARESIL VS SR R B oA, e 2020 4 g rp [ 2
M) (U3 ) 38 ) 2201 2 1 0 g 7 3 <k, DA
IR R I R K R R B Y R A T E 3
Wo ZEREIR, IR IS A BKE R &
HoM 24.919% ~30.30% , Y5 5k 26.69% o KgAK
B2 B R YA TR 20% VR R K HE YRR s
PR, BPE e KRR AR 0T 21.00% o 455800
2,

B9 HEARAP AL VD SR R B oK, e 2020 4 it b [ 245
M) (P ) 38 U] 22011 2t 00 g 357 300 < ARk, DA
50% LT R 500 I S B PRIt P ) R A T
M 3 G5 R, IR I SR R B B HE iR
HY &R 20.66% ~25.83% , & 5N 22.18% . #
B P 1 3BT 7 20 % A I BES PE R
YRR BE bR, BT BV MR R 1R /0 T 18.00%
gL 2,

2.7 S=NE

2.7.1 a5t Ll Eelipse Plus Cs(250 mmx4.6 mm,
5 um) N EREH:, LK (A) -2 05 (B) M ¥t shAH oE 746
YEME(0~15 min, 24%B—42%B, 15~19 min, 42%B;
19~25 min, 42%B—65%B; 25~35 min, 65%B—62%B;
35~40 min, 62% B—75%B) ; Ki Il # + 4 302 nm; 11
M 25 Cs R 20 pL.

2.7.2 WAXMMERH S BT IEER JEHEE
B I N R RKATEAR | S RRETE 20 IR s R
PR, BT 10 mL i, 435 i i i i i 2 20
P27, A kR 5 A B 43004 0.012 0,0.016 0.
0.0112.0.014 6.0.010 4 mg/mL AT %I HE S AT .

2.7.3 ML RE RS EERBORIS ISR
BR (1S4, F 1A 2.0 g, B F 50 mL HLZEHEE L,
T 75 % F I 30 mL, Bk A2 it #8745 ()% 160 W, 4%
59 kHz) 4b B 50 min, BUH , B 51 250, FRRFR & i,
FH 75% W BERD 2 3ok 25 59 BT 4, DL 3 000 r/min 5.0 10
min, B E R, B ST

274 ZSABW  PLT5%WERZS AR .

275 RGUEMAMRE BRI A X S
PRI A5 VR TROE B, F 2. 7.1 T 46 3% S E HE AR
FE L IC SRR TE LR 4. R 4 AT, BRI ACEE AR
WEEZRTFAMITT 4 000, B 1500 Bl F L 4y 89, 45 015

2GS 2022455 33 B4 8

I 55 FH 408 0, 1% W 1) 70 B8 FE K F 1.2, 45 IV ORI 78
Tk,
15
D10
o L

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/min
AGRAXT B IR

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/min
B AR (Zii 5 S8)

15
10
=)
<5
0
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
t/min
CA5 AT

VAR IE 5 2 AL 285 3 B TINS5 4 RRRITHI 28 5 5 SERKRT
%
B4 WIBEZZ510ESREMBREE HiXma

& . ZHB R HPLC E

276 PEXRFE  KEWIC2.7.27 5 F R A X
AR 100.,200,300,400,500,750 .1 000 L, & T 5 mL
SR 0 A R R 2 B AT A A N T VAR B 1Y)
BYNERNE TR, F5“2.7.17 T F (0 15 45 - RE 22
TCSRUE TR . AT DU s 43 o o R B () R R Al s | g T
FRCY) AP AR bR TR A, 25 L3 3,
x3 WEEBEZESNTRSWERAFRE L4EEE. E2

PR A& MR R
s 20Epg SHER (pgml)  r ERRg Rl
MEIRE  T=LISA0T-327873 02402400 09%98 00320 01008
EMER  F=LB0TX100-585141  0320~3200 0999 00300  0.0896

WFERNIE Y=1118 6x 10°X—28 640.6
WAHIZ  7=08809x 10°%—33 849.0

0.224~2240 09999  0.0325 00715
0292~2.920 09999  0.0320  0.090
SRHZE  Y=1.0003x 10X—36947.7 0.208~2.080 09998  0.0450  0.1320

277 AR SKEMEELE RS WIER2.7.27 5 N
A X Tt VS RO i, P R A LA R, H 2.7 R £
T A HEREN E L LIS FE 101,32 143 FI3H 3 E =R
FRGIMIRR , 285 5 W3 3.

2.7.8 AEEEAL:  HU2.7.27 RN IR A N IR SRR,
RGBS 1045, #5°2.7. 17 W1 T (i S R34 2 AR 22 6
W ie R IEE R, S5 R EoR AV IR R AEMEE R T
PR BRCHIT 5 2R L 7 W 50 2= 06 T AR 9 RSD 4351
0.59% .0.87% .0.90% .0.80% .0.96% (n=6) , AL 7%
FE 7 AT

279 FEMRE BCe2.7.37 3 N R A (e S
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S8), 43T R E 0.2.4.6.8.10.24 hir4%42.7.1”
TR R AR e SR TR, 25 SRR+
B AERGER T B ERHTEH 2 SRR R
T ALAY RSD 23 9 M 1.32% . 1.41% . 1.59% . 2.24% .
2.19% (n=17) , FRIHL LW T 300 T iCE 24 h NER
FEME R

2.7.10 EREMERE PO A (4’5 S8) Bk
A, 6y, #2737 I kil g R S T, P
“2.7. 17T A A BERRIN E | 10 S R R bR v R
LT O S5 ER AME IR R TR
TR BRATEAZR R R A& 3k 7.70.
13.62,7.74.7.00.5.57 ng/g, RSD 43 % 2.30% . 0.86% .
1.70% .2.00% .1.98% (n=6) , &M )y ik E VR I
2.7.11 AR RICRIRES AR FRIE S B AR
WP (G5 S8) A, By 29 1.0 g, 2L 6 7, 73 5l kG %5
IMAKME IR R ACAEE R T IEE  BRETE R L BR
P 250 B T R ORI o) B B VT2 2.7 1 I )y ik
JC ) ) A o, 422 2.7.37 T T 5 vk ) A A A U, PR
“20IUR A SRR R | T SR G T R I IAE
N, gE R L 4,

R4 HBEREFMAIPMELNKRRXBER

(n=6)
el TRbERE/ R/ AR WA/ ARERMGR FRIREENGR RSD/
- 8 O S % % %
WEKE L0076 780 1550 10077 100.56 136

10001 765 780 1509 9795
10004 772 780 1563 10141
10003 7.68 780 1550 10026
10002 775 780 1567 10154
10001 776 780 1567 10141
WWEZ 10000 1358 1400 2715 9693 100.73 225
10002 1360 1400 2747 99,07
10003 1362 1400 2781 101,36
10004 1368 1400 2809 102.92
10003 1382 1400 2807 101.79
10003 1390 1400 2822 102.29
EfNE 10002 779 780 1565 100.77 100.36 098
10003 773 780 154 9859
10003 774 780 1553 99.87
10002 780 780 1547 100.90
10004 778 780 15.64 100.77
10003 781 780 1571 101.28
Wiz 10001 695 700 1386 9871 9824 040
10002 710 700 1395 97.85
10003 693 700 1381 9829
10002 696 700 1387 98.70

10003 715 700 140 9786
10001 695 700 1381 98.00
SRWHZE 0999 560 560 1116 99.29 99.40 035

1.0002 558 5.60 1113 99.10
1.0003 5.60 5.60 1120 98.93
1.0002 5.60 5.60 1118 99.64
1.0003 5.62 5.60 1120 99.64
1.0002 5.60 5.60 1125 99.82
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2.7.12 FESVEEIGE  BOOHCKIS AL S A B R %
2.0 g K5 FRAE , $422.7.37 TN 7 bl & R S v, 15
FE“2.7.17 I T O TS SRR 5E | 1 SR 04 T R H s
MR B O . BRI E 3R, 25 SR AR 5.
R5 IR SHBEHEENELER (n=3,ng/g)

b WEIRE  EWEE BEHNE DBE ROaiE BaE
51 1331 29.94 1452 1244 9.13 79.34
$ 1279 2045 1433 04 1050 79.50
$3 1103 3338 1525 1298 1077 8341
s4 933 1579 1031 1027 938 55.08
55 5.85 892 645 6.12 6.86 3420
56 590 8.63 6.78 672 701 35.04
§7 591 897 623 695 785 3591
s8 785 13.60 774 7.0 557 4181
) 746 1333 736 754 55 4121
T 8.83 18.00 9.89 9.16 8.07 53.94

3 Tt
3.1 TLC&H4rI%EF
3.1 RS ARSI T IO T A R B BT
R MR R AEHEE R T R 1 SO BE SO T
DA, 7S IR 0 I R B, A o R e 00 B 2 (LSRR
HITEA 2R % TLC BE ST T , 20 8 BE AT, HLRE S 7E S BT
HH 20T B A7 A S R ] ) (8 08 S B A, a3 S R
HIEH 2 R R S EA T TLC %551
3.1.2 JRIFA AURBAFTHIE L T AWE LR
fis 2Tk 90 % BB . 70 9% FH I 50 % HH IS5
ANRFEBOAFIXS TLC 4 2 B2, 25 5 o , LA 70% H
PSR PE G R, TLC B ST T , 25 o770 28 B R AT, ik
PERE 70 9% WO SRIGAR . [, ARSI XA I ik
(60~90 °C)-ZFR ZTig-H B A ik (60~90 °C)-PIH
=AW - A IEE(60~90 °C)-2.F8 2. B4 A Jm) i
TFRGEHAT T A, 5 R, LA (60~90 °C)-2,
FR TR (A: 1, VIV) M JRFFFRIBT, 5 EHE A 7 b, 3 B A5
R ARG B, HLAZ Oy AR AN RV AR R B IR B 25 T
B TR FH 1 R, e 5 A T ik (60~90 °C) - TR & TR
(4:1,V1V) RIEFH
3.2 RHWINEEERIERE

AR BT HA 53501 R F VA 12 32 ARG 1D K
PR &, R BN, TR AL S & b T
REAL Ry , A PR T A A R e S A, X LA I, s
PR R LI E KR B i [ AR AR
8 C A SR AT 2020 AR R CH 245 30 (DY), 4353 LA
To/K ZEER90% 80% .T0% 60% .50 % L% RV, A
RERNIEIR, BT LB B A R R
RS, 45 51 B, 24 DL 50 % LRV R, A S B
IR R WO R 50% LR N BEIRPEIR H
EaSTil I8
3.3 HENEEIGEEFHERE

A AT 2T - K - K (45 0.1 9%
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R ) . N -7K 55 3 3l AH 22 48 0 R 0 43 €15 43 24 1 52
M, S5 BoR, YL CRE- K TSI, 5 Ao Rk
SEEREE Ao R AR X 5 AN B A HEA T T Ak
K A4 (190~400 nm) , 455K I, 54> B4 A W g 3 222
#E R 7E 200~360 nm, H.7E 302 nm % K AL T4, B %
W, TSI KA 302 nm.,
34 SENEMKRARIRINEGNIERE

AU T A S 58 T A [l B B 7R (L 95 % H
M 859% HI i 75% W . 65% F I . 55% F ) BRI L
(1:5,1:10,1:15,1:20,1:25,1:30, g/mL)  $Z B} 7]
(10.20,30.,40.50,60 min) X $2 B A0, 25 R EoR
MERIBGA N R 75 % W E BRI A 115 (g/mL) (R
(]2 50 min B, JRECREL R, WS FRSRIURAT .
35 BEMNELERIWN

HOKRISALVS K AR ES & A AT IR R LR
EN R TN T N G T B (NN o1 s
S5 RE A FEREREE S 5 AN B B AT TE S AR,
SVE N 34.20~83.41 pg/g, Ho ST~S443 BRI ILTD
ZR R I B R 55.08~83.41 pg/g, VI E N
74.33 pg/g; S5~S9 K F KK I Sk A i B il
34.20~41.81 pg/g, V¥ & i 37.63 pg/g, S5~ST A F
GRS RTS8~ SIM B FE R FY SR, Xt
FNFE i e 28 5 AT RS- M A IS 2 B R AR R R A
Ko ¥ S1~S44 BRI SR B B S T I
30% A R FREEARAE", B 52.03 ng/g; ¥ S5~S9 & e K kD
LV BAR A B35 5 T 1 30 %A A PR BE AR o™, B
26.34 pg/g. T FREE B A BRI SR
WA R I 1 R RS0 F 52.03 pg/g, AR OK
ALV SR AR /0F 26.34 pg/g.
4 L5iE

A TEHE 2020 AF RS H 25 30 ) (UK ) 38 W) 5 346
T RIS SRR oK o RIS (RN K 53 R
P IRl X 5 AN BRI A T T
FE L HIPHUE T A ARE ORIP ALV 2R oK 9 AT
11 7.30% , BIKAY ARSI 4.10% , BRAS VMK 43 AN 153
0.30% , KR M ATG /DT 21.00% , BRI B )
G F18.00% ; A1 BRI AL SR i 2 R 28
I3 R0 TF 52.03 nglg, £ KIS AL SR A
AF0TF26.34 ng/g. Freritbri ol Tk ib 2
PR . TR AL SR R TR AT B, A5
SO BB vE B 24l A BR A w42 [ T AR S 2 1k R
AR A BT A E 20 A BR A RO FEA RN,
WE AT T R SR T 7 o
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