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Abstract: In this study, ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was used to establish
a method for simultaneous determination of nine ergot alkaloids in cereals including dihydroergocristine, ergocornine, ergocorninine,
ergocristine, ergocristinine, ergocryptine, ergocryptinine, ergosine, and ergotamine. The sample was extracted with an acetonitrile-water (84+16)
solution, and the extract was purified with dispersive solid phase extraction agent (PSA). The UPLC-MS/MS analysis employed a C18 column
for separation, and a mobile phase consisting of 0.1% formic acid aqueous solution and acetonitrile for gradient elution, along with external
standards for quantification. The limit of detection (LOD) and limit of quantitation (LOQ) of ergot alkaloids were 5 pg/kg and 20 pg/kg,
respectively. The recovery of ergot alkaloids was in the range of 50%~90% at the concentration of 45~75 pg/kg. At the same time,
high-resolution mass spectrometry (HRMS) was used to determine the accurate mass and the secondary characteristic fragment ions of ergot
alkaloids, to assist sample screening and confirmation. Twenty commercially available cereal samples were tested, with ergocristine and
ergocristinine were detected in one sample and its content higher than the LOD but lower than the LOQ. This study provides a relatively
effective detection method for ergot alkaloids in cereals and their products to ensure the safety of grains in China.
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FHBEE (Claviceps) B RERRYLIESE . /N,
RIS M EARARHEN T, 7= BRI AL (FR
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4371 (Fisher AFEI), /K AL Millipore {fLITHE
K. & JE-N-THFERE BT LR PSA, 40~60
um(Agela Technologies); MycoSep 150 ZZ FT 2 Dk
A (32[E Romer Labs A F]); MycoSpin 400 £ 5
FAGIFAE (32[F Romer Labs A#]); Oasis PRIME
HLB # (60 mg/3cc, 3[E Waters AF]). 20 4y 355
FRASHE et R I b 4 I T JT 30 7 DX Tl A0 A P

1.2 (UHE5EH

R OB - B R 1S AB 4500, 35 [F SCIEX
N R I PE R, S5 PR KRR
HATF]; SB25-12DTS AHE A G U6, T,

ME204 B R, HERFE-ER AR H IR A R]; MS3
digital ¥ HE(X, 8 IKA 2A7]; Centrifuge 5810 &L
B, UAMEREEGRAT; 022 um HHUAHMILIER,
REFRE AT Milli-Q X5 F/KKEER, %
Millipore ]

1.3 R F =

1.3.1 R ZHB0RAE G F R EE A4

il 2. i kE: ACQUITY UPLC BEH C18,
100 mmx2.1 mm, $if% 1.7 um. AH:E: 40 'C, #EFEE:
5uL, Ji#E: 0.3 mL/min, A N 0.1%FERKI/KIER,
B ACSEER, TRBHAHBE LB A& 1 2R 1.

R OREMEBEAR S

Table 1 The gradient elution program

BflE A&/ (mL/min) A (4 0.1%FB4KiE®R) B (LK)
0 0.3 70.0 30.0
1.00 0.3 70.0 30.0
5.50 0.3 30.0 70.0
8.00 0.3 10.0 90.0
9.00 0.3 10.0 90.0
9.01 0.3 70.0 30.0
10.00 0.3 70.0 30.0

B BEFR: HEBEE IR (ESD; F34
F: IEE TR R 2 k8
(MRM); BiZ /R : 3.0 kV () IS IREE: 100 °C;

HSIIE: 40 L/hrs SEBYSURIE: 20 Lhrs 35 F46%0
EEIRE: 350 'C; MiH#ES)IES: 1.5 mTorr. 9 Fhd
SRR T 25 A MR 2.

*2 WMEAENELSRT. TEBT. MEEEMAERE

Table 2 Qualitative ion, quantitative ion, collision energy and declustering potential of ergot alkaloids

bt 4 AR wEFX BHBEF/(mz) THREZFETF/(m) MAERL RV HFEW/E DPV
BEAE T ESI+ 6123 270.3%/350.0 40/35 140
* AT A ESI + 5623 268.2%/223.2 35/45 140
Z A FATT B ESI + 562.2 223.0%/305.1 42/35 120
F AR ESI + 610.4 268.3%/305.0/223.3 35/37/40 140
F T ESI+ 6103 348.2%/305.3/223.4 30/40/45 110
* faF 2ok ESI+ 576.5 223.1%/305.2/348.2 45/40/30 115
X AFF R ESI+ 576.5 223.1%/305.2/348.2 45/40/30 115
P EX) ESI+ 5483 223.4%/208.3 42/50 100
F3:):3 ESI+ 582.4 208.4%/223.0/268.2 50/45/35 120

A RYFALEST.

132 So#H#d il BHRE R EAK (MS OT) 4+#E#% 120000, F3#3EFE miz 100~1000,

FLE 25 B9 FUR (ESLYED, IERS TR (Positive),
15555 HLE 3000 Vo 55 (Sheath Gas): 40 Arb: i}
< (Aux Gas): 10 Arb; PR (Sweep Gas): 0 Arb;
HF AL ETLEE (Ton Transfer Tube Temp): 325 C;
SAARILEE (Vaporizer Temp): 350 ‘C. —ZHAFHH

RF Lens (%) 60, Hzhi¥aiizlHARE 74 (AGO)
N 5x10°. ZGCRFABARUBHHR (dd-MSMS): A
FE RME G il — s, DURAFREE, Orbitrap
K, mRemiiE 2% (HCD) WALGEE AN (40+15) %,
TG HERE 60000, FLUGTTEEL 50 miz, HzhiE s

279



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.5

HIEHFRE T (AGC) M 1x10°,
1.4 FEFAFE

VR FERR R, 1 20 HIF, RS K& a1
AT ZIRORATE. HEFRFREL 2 ¢ ORSTAE] 0.01 ) FE
T 50 mL B0 H, I 20 mL $REUAF, $REGAT)
S3HIN /200 mg/L BRERE: (84:16 ALK Z.1E/5%
ZUK (84:16 AR ZE/K (84:16 EFILL) FIZ
FEK/HIR (84:15:1 MAFALL) SRELEAFISEIAR
FRER A #3982 1 min, JE3%HEEL 30 min, &40 5 min

(4500 r/min), FIEWILEIE, Frffh. RECKFET
FREAR: (1) HUS mL fREHRRIIA 15 mL BSO0E
H, N 150 mg PSA ##+k, %7€ 1 min, 4500 r/min 25
O 5min, HCEE; (2) BUS mL Rl RIS
MycoSepl150 M2 Dife b AE, WEIEH: (3D
I 5 mL 57§46, A ZE] Oasis PRIME HLB A:1§t4k.,
WCERIET: (4 B 750 pL FFFEBIIIA MycoSpin 400
2R AR, R HE 1 min, 4500 r/min 250> 5 min,
WCAENET . IRIETR 35 CRAMT, HERINA 1 mL
FfE-7K (50:50 RFEL) i, TW)E 1 min, FHALIERR
PR, O - SR BT E .

1.5 FHFEHEs

PAZS F/NEE R, H R Sl T A T VA T HR Y,
3B E BRI R L R AR AE T 28, IR FE 2351
4.5.9. 12.5, 25,50, 100, 250 500 750 1000 ng/mL,
3L AT T AR (YD RGE R PR bR AE
WEE (XD JFHATLREERNE T, 5B Z 1 7 A2 FIAH G
RHOR. L3 fHEMEEL (SND KGR (Limit of
Detection, LOD), Lk 10 % S/N Jy%E &R (Limit of
Quantitation, LOQ). BT, 2l 3 4K
SERIFRE IR, B IR FAT 4 6 IR, F% 1
IRFEACEDER (1.4) BHATIREGNE, THEAZTER
S InAR RISCR AR G AR #E I 22 (Relative standard
deviation, RSD).

1.6 Ao HT

RIGEE 3 K, N SAS 9.0 %A GraphPad
Prism 5 0 SERGHHR AT 7347, SR FH B N R 2Bl
Duncan % BT &304 2 18] (1) 1225 0T EE, 24 p<0.05
NEFSRE.

2 FBRS5HH
21 ZABMKEHTERUR ZFH AR BT

* 3 ZRMANERSNYIRIE—RM_BAEHT F=
Table 3 The parent ion and its characteristic fragment ions of ergot alkaloids by high resolution mass spectrometry

&S ELL 2FX CAS

ER ST
BT/ (mfz)

WmasT2/  FERSTE/

Fad 7 7 X
(m/z) (m/z)

MEAEAT

Dihydroergocristine  Cs;sHyNsOs — 17479-19-5

270.16037
253.13397
210.09180
223.12157
168.08119
350.18665
577.40396

[M+H]+ 612.31805 612.31866

E AT T AR
(ZAZT)

Ergocornine C3 1H39N505

564-36-3

268.14346
223.12228
208.07504
305.12735
348.16940

[M+H]+ 562.30240 562.30267

F A AT TR Ergocorninine C31H30N;505

564-37-4

223.12321
227.15457
305.12863
208.07596
192.08104

[M+H]+ 562.30240 562.30261
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ELER

& XA Ergocristine C;5H30N;505

511-08-0

208.07651
223.12367
268.14496
180.08150
277.13431

[M+H]+ 610.3024 610.30273

F A T Ergocristinine C35H3oN505

511-07-9

223.12317
192.08099
243.11295

[M+H]+ 610.3024 610.30225

AT

C5,H4N5O
(EAFEaK) 32H41N505

Ergocryptine

511-09-1

223.12248
268.14371
208.07524
305.12766
348.16968
558.30609

[M+H]+ 57631805  576.31818

FEAAET

Ergocryptinine
(RAmERm) P

C32H41N505

511-10-4

208.07581
223.12312
268.14441
305.12843
348.17062

[M+H]+ 576.31805 576.31811

P2
(ZAF)

Ergosine C30H37N505

561-94-4

223.12299
208.07570
268.14435
320.13928
548.28687

[M+H]+ 548.28675 548.28674

F A AR Ergosinine C3oH3/N5O5

596-88-3

223.12315
208.07590
249.10243
263.13913

[M+H]+ 548.28675 548.28693

* fa ke Ergotamine C33H;35N505

113-15-5

208.41891

223.12115
268.23240

[M+H]+ 582.27110 582.28014

I o PRI RAE | 2 e RN — R — 4%
Jig I, 193022 MBI —ZoRS R TR DL & —JURAAE
PERES T (G 3) . AN 22 1Bl — SRS 1 o = A50R
TOURHERE R BT AR REAR IR A I R, g
P A PR . 25 EARYITE M H] B B 1
Wil 2, BT 22 A/ e B 250 55 R AR R4 B 223.1 iz
Arroyo-Manzanares Hff 7T | OV K132 1 AR 006 1) S8 S
R, FERTHIIZMAIEE . ZmbtaRieat, ¥k
LT miz 223 Al miz 251 s NG RAT LA,
X TEMAWSTER, SiEA—ErEEE, At
BWRHERE Fr, T RIS EE P 5 B A A R o g 2L g
B, ARIGHBRFNTEZRAT M.

22 BORAR B G- 8 BT v 0 R4

BRI T LR E RS T AR
MHAERE R TUESHNER 2, HEETAENEE R
TR IR B TS (R3).

HI T2 A [r) A AR B AN ), AR 2
BRI, JURSE A b 2 AR SR A 5 L
F SR TN F A TR DR AR LR 2 A
SR BB N E SR, AEHRNEE T
T FEBEASI B2 BT, BRIA AR i sk
BUELE Y B A REMERR I EVE . 2R T
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I FE ELA 1 AN R A By i A0 22 1) A i 22 A
Bl B AR, #%%¢ 7 ACQUITY UPLC BEH CI8 (2.1
mmx50 mm, 1.7 pm). ACQUITY UPLC BEH C18 (2.1
mmx100 mm, 1.7 um), ACQUITY UPLC HSS T3 (2.1
mmx100 mm, 1.8 pm)=FpHY -5 (i) 22 M T A
FHA TR Z AR TR f T TR DA EE A
& BN R B A B IR LA 1 B Al RA
Fth 50 mm C18 FEXF 7355 [F] 73 A A R A E AR,
100 mm CI18 I T3 Xy [F] 7 A ARIA B 28 7
B WEITEAEE, PG IE B 1 R L RCAN RIS
IR0 FEE X 4522 F BRI 4 B AR, SR E T
[E A Ve . 7E 10 min (OVERERE (3R 1)
X IURRBE 2 BB SCIAL LT I A B (81 2D, IERYELLT,
K gr &% &1k ACQUITY UPLC BEH C18 (2.1
mmx100 mm, 1.7 pm), %K 1 WEBLEN, B A
N 01%FHERKIER, B RN, HE 0.3 mL/min, M
0~1 min, B f£%F30%; 1~5.5 min, B M 30%I 0%
70%; 5.5~8 min, B M 70%3EHNE] 90%; 8~9 min, B
{#FF 90%; 9~9.01 min, B M 90%PB& % 30%; 9.01~10
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Fig.2 Extracted ion chromatogram of ergot alkaloids

E:oar AAER; b RAFRFTTH oo ZAFTH; d:
ERTER; e AAFTER; & AAK; g AAFLA
h: EZARA i@ RAELAIT.

2.3 B G R EUE I X2 A R E R B R

PERUAF R BRI SCR I BRI R, H5
T 2200 mg/L BREREE (84:16 MAFILL) . LHE/S%E
7K (84:16 TAFALL). ZFEIK (84:16 1AFREL) FZ i/

KR (84:15:1 FRFILL) XT 9 Fhaz Mms R BUKCR,
Wk 4 Pron. nTLUEH, BRI (CR/FERK A
EE AW R IR BISCRISRAK. X T KHE8
IE, PR (KK R BIEICR R
N COREmpIRE: . CREIEK) R RIEE, FREUR
WCRTE 65%~110% 2 1], AEX;T-22 A AR e Wic s 22
(46.4%). HHEFHRIE M STk, HAUK Z MG
PR i £ 0 X0 T VS A 8% S I 5, IR A -K
(84:16 RFILL) 1ERZE MAHAE i IR HGR -

2SRRI [F) 7 S A R AE B BB A5 2 A
eth, HIFBAGRRERA T Mt IR, 7R
R, pH &S, S Eid K pH A, 6. miEs g
FREAEI s 2 BRI A M2 F T ergometrine
BEE, Ao Riat. F AN fEm. Mk,
FAM T A RER. A, XA
1E C9-C10 43— /WU, 75 C8 fr bk 5 ekt
HrpZZ fAEmm (Brgosine) SEHIMWFEEH R, 20 CI”
I 6 JEA 43%FE i R AEZE M A . LRI 25
W22 F R M RE R, TEFF R AR e, RO &
i+ ZIEmRIREE ke, A5 RS, sk
TR BN Tk 2 A 22 A s 22 [ S M AR ) 2= AH
LAk, BEMBERS G, RATDBAARTE MAian
FFAHTI Z2 AR T 22 A S N T 29%~55%,
1M S-F BRI WA NS A e T 2240 e S o
FHE T 21%~29%. AFEXT WA HEE EAE, ATRE
R T BT RS R 7Y, S R Hfxt
WA IE T 46%, 1 S HM BT T 21%, BEHIER M
AR T ARl R A7 (-ine”) ZE MBS AL N
TEMERBARKT S #97Y (“-inine’) F DT, BRIKT 75
P, A 22 4 A B SR N 2 e A,

* 4 FEHREUAFIT 9 ME AR ESE (%)

Table 4 The recovery of ergot alkaloids with different extraction solvents (n=6)

LRE /35 B THEI5% R THE/K LR/ T BRAK

REAE AT 7236+4.01 86.88+0.78 89.07+1.54 12.71+0.47
ZRATT A 68.25+1.75 64.17+2.36 76.69+2.55 21.34+1.51
A B 62.40+2.36 62.13+1.58 76.90+1.36 14.16+1.31

Z A 61.08+5.11 70.45+3.44 46.43+1.74 16.93+0.88

F AR 86.16+2.31 114.51+558  111.50%7.56 23.18+1.10
Z A FATT B 69.83+2.22 77.58+1.74 84.41+8.11 20.79+0.85
a2 56.20+3.69 61.7242.55 65.58+3.28 15.28+0.59
AT 2B 53.474+0.95 55.23+1.89 65.66+1.86 14.3740.04
Z I 55.73+3.55 38.50+1.11 65.24+1.09 11.48+1.00
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Table 5 The recovery of ergot alkaloids with different purification (n=6)

HERR PSA 41t MycoSep 150 42 PRiIME HLB 4  MycoSpin 400 4%
REAE AT 14.52+0.07 57.61%1.01 113.24+0.02 38.76+0.14 13.10+0.13
B 35.59+1.01 56.30+2.92 19.82+0.11 68.35+2.04 15.97+0.06
F IR 8.58+0.02 57.36+2.05 227.57+3.14 16.11£0.03 156.25+3.05
* A% 14.96+0.11 55.34+0.94 142.71+5.17 28.57+0.09 32.98+0.06
*AFF 2R 13.2740.06 53.85+1.01 111.52+0.08 25.69+0.02 29.34+0.07
Z AT 5 25.78+0.07 74.20+3.06 33.42+0.05 41.76+0.57 53.75+0.01
& BB 35.12+0.75 75.70+£5.09 50.510.07 52.67+2.09 62.13+2.02
x5 BATTF AR 18.14+0.09 70.03+2.01 144.69+7.23 26.35+0.15 111.97+5.07
30 22.50+0.01 70.37+2.01 50.39+4.05 36.54+0.11 28.08+0.14

NP IR 22 F iRl R R 5E ), LB
HUE kiR PSA (N-TA2E 2 %) MycoSep 150 %
M Dheei# b . MycoSpin 400 2 & Z ka4t
FE. PRIME HLB HFACSE RIS 9 FhZ2 A i
2, DHBARPNAS P IRIE X IR, SR IE
S50 FEEHEARIUS AT SR, &2 MAmlEE)
B, AN 8.5%~36%, i BAAFEER R R i RS H T
1B — RIS, 75 B ST 1k - MycoSep
150 FERRZ ML A, fERTE, ofRmi. BFe,
Vel S50 B8, (H 0 & 22 A Bl m] e R0 3 22 e UK
MycoSpin 400 % & =M AL IS, HAFFERTZE
FATRIERENE,  [FICEARIIN 13.1%,  [RIErrm]
1A% 111%. PRiIME HLB i A b/ME,  nTRE
S FECEARER e, B2 AR 2

PEHUS N PSA ¥k, [FINCRLE 55%~76%2 0], 45t
FAPER, FEFUSRIRDN,  RIERE PSA {#A0RE M
gE b, BREC2 g BEdh, I 20 mL ZJE-/K (84:16 14
AR $REE, 1RAVEIRZHEE 30 min, £5.0> 5 min
(4500 r/min). B 5 mL E3&E, HIA 150 mg PSA,
W HE 1 min, 4500 r/min &0 5 min, H_EiE, 35 CTH
AT, N I mL BEE-7K (50:50 ARG 5, 0.22
um THFLIEMGTUE, AR - SR BRI e .

25 FHm¥ER

RO T 9 PRIV AR
B ESEHMEHEEN, 9 Mg CRR
IF, Fi% B2 BRI T 0.99, 46 H FR(LOD) N 5 pg/kg,
SE R PR(LOQ)N 20 pg/kg, il & FR A IR

& 6 ZREVEINGMSEE. BXRH. WHR. 2R

Table 6 The linear range, correlation coefficient, detection limit and quantitative limit of ergot alkaloids methods

KAz MAAHRT  AMTEE/(ng/ml)  LOD/Augkg)  LOQAugke)
BEAEAIT Y=21917.609x+5.621¢’ 0.99691 25-1000 5 20
ZRATT 5 Y=5896.138x+6.136¢* 0.99873 25-1000 5 20
& S Y=14773.161x+3.293¢’ 0.99638 25-1000 5 20
& A Y=8565.695x+7.088¢" 0.99652 25-1000 5 20
Z I Y=23246.020x+3.283¢° 0.99508 12.5-500 5 20
x5 FATT AR Y=10217.148x+11168.822 0.99759 12.5-500 5 20
* 2k Y=7556.576x+4.589¢* 0.99734 9-360 5 20
P L Y=7763.421x+4.896¢" 0.99502 9-360 5 20
xR Y=2607.411x+3.123¢* 0.99525 25-1000 5 20

D ET = VANV SNV i ST o P 7 [
W RE 7K BT B AR, $20E i AR T VA AT Ab B,
T IFRACTREAT 6 IRER SR, [BICREZRIEK 7,
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Table 7 The recovery of ergot alkaloids in millet, wheat flour and noodle

AR (ngke) R ( nv=6 ) ' N Ey (Vn=6 ) ' w4 ( 1?=6 ) ’

R % ERFR% R Y% RRFR% R %  RRFE%
125 62.66 2.10 77.34 2.67 76.24 2.64
BEAFEAIT 250 67.49 5.27 77.49 493 75.95 8.34
375 71.03 4.53 81.33 4.80 77.72 220
125 63.83 2.30 67.09 3.74 89.53 2.67
E RHATT A 250 67.55 2.45 69.43 4.40 78.88 4.28
375 70.68 4.51 67.97 2.10 83.90 4.15
125 71.91 2.30 65.13 2.48 68.32 4.73
xS 250 64.09 3.46 72.93 5.20 71.78 4.39
375 71.64 2.34 66.49 5.53 72.08 8.71
125 69.74 2.40 71.10 497 60.85 0.82
P LX) 250 69.98 5.87 71.44 6.70 71.67 229
375 66.95 8.26 76.71 415 69.51 4.07
62.5 68.68 1.90 64.05 1.94 60.62 2.51
PSS A 125 53.33 1.20 64.00 5.03 65.09 4.40
1875 50.67 5.95 63.97 5.26 68.87 3.05
62.5 39.42 2.10 68.31 1.73 58.54 3.32
F A FATT A 125 53.25 1.43 67.63 455 58.24 2.40
1875 4779 4.18 71.59 6.43 60.11 4.86
45 58.07 220 71.55 1.15 71.88 1.24
# 2 90 58.57 0.83 79.56 1.40 7127 0.28
135 53.74 5.67 82.65 4.15 77.96 2.06
45 48.11 1.95 56.96 445 68.88 4.52
P 90 44.56 1.35 65.32 4.40 66.50 3.8
135 43.61 4.40 62.31 522 69.32 3.66
125 64.89 220 63.89 448 64.83 3.92
Ed0S 250 67.80 5.81 70.56 6.05 71.54 6.85
375 68.63 6.80 75.84 522 65.82 5.07

2.6 MRA T X AT IR

FRIBASCEANI T, B A R 2 IR
B, XL, HE AL, BEK &
22K KL Sk RAGESK. K4, #iedfo, /b
FAAE THE 20 FESEH TR 20 MREAHE
—IREAKEH T TN A R, s e
R PR T e &R, 225004 11 ngkg. 14 pg/kg.

RRIFAAF S 6 A Ahoxt 22 A I 25 5, BrytaP!
Xt 2016 FEAT 2017 FAEP E =N FRIHBXUSGRAT 122
AR SIAT T 2 A ARSI, T R
WKL 2 A%, MR 2 A A R R A
0.74~1.06 gkg Z I8, 224 V)0l )~ 25 B2 AE
270.1~580.4 ng/keg, ZMELEH MAEYVIOKE 2 [A17

T BB NG FAH M (R?=0.6941), ZE AL R
REMEAMNE, WFARER. Z AT
F AT B EREAR) 31, 29 A 16%). Crews XfJE
] B 22 KA W ) o S B A AR R T T 4y
BT, 78 28 MEESR A 25 ANRESL RS 22 M AR

Hop 11 AN EEFEGH & REIER) 340 pgke, HEME
TEEIE 121 pgkg, NEME. HAKRMTFHRE

AT A, k. FZMvah. 22 AEms
e, Grusie bF 2014 4E3 2016 4 HEE A PG
(IR IR ZE F e bt HH e dge e (48%), Hikz
AREE (17%) ZAF T (6%) LA M
(5%, EBIAZ = A2 122 M AR Vs P A B 2
[t 5 R XA 2 A AR R T AR A, A S
TR 1 A2 FTE YREAR, PTRE R i T ATREEREA Y
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DA LA BT R I T DX T AR R iy, 62 i
R D AR, A REE, ST e H ]
FEAR A A AR 2D M 2 A S

3 ZHig

AWFFEFFH UPLC-MS/MS PR A A U b3
FHm, A B ARG, A TIA
PrdE, AL T AT A ERR AR AR RO, R ELAE
7E 10 min AR [A] N A 20000 B T URP 2 M (LR
SRR, ATFEEZ T AT
F AR T ZR7. M55, 2 M B,
F A TR B 22T 2 R IR S neg/ke,
ERPRA 20 pgkg, 1F 45~375 pghkg INIMKE R, #
FARRIEISCER A 50%~90%, A5 Bl Tl e 22 f Pt
HATIRAEEI FE S ), 42 SRR A Al
IR, PR, RIS, PR MO G iR
LA RIFF IG SRR, DARARA TS Y E
IAHSCRMIT, ArdEfil e R EUr e S, &%, il
VERT o AL B0 22 AR5 28 R HL 222 ) S R AR 1) 5
M, T B Qs AT 45 G B AR
COTI R LT AL, HIRIEMOKAE Y B
BT 2 f B DBk Cergosinine) ¥, AT #E—%
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