- . 202244
IR ﬁmﬁ?‘iﬁﬁfi 55 43 445 8 1]

DOI:10.12161/j.issn.1005-6521.2022.08.006

PEIUT A e R R S BRI Y
Al

35812, Nyasha Makaza'?, Sii#12, IME, RHFZS2, Sabir Z Nishanbaev?, R jTi#&?", EE 12
(1. WTRHE 22 B AW 50k TRR2EBe WiV B 31002352, WHVEAE Al A= 9 5 U A= A il v P ) A0
FLL (201 TR BIE G ) WV AU 31002333, 1225 il se 0Bl B A AL A BF ST T,
B2 5] v i AT 100170)

47—

H OEGE %A R A AR IR RSB S 32 B (hydrolysis followed by extraction, HFE ) Fw B fif — 42 X ] B i 47
(simultaneous hydrolysis and extraction, SHE) B #F42 By X af 6 #+ F AR E(F b HFEME HE LEB 2
A8 )FPF I F AR AU B5 (isothiocyanate, ITC ) #F & o 48 49 %5 w0y , 5+ A7 B16 4a e ) 7% A= NAD(P)H : B R AT JR B
1[NAD(P)H: quinone oxidoreductase 1,NQO1]# F &K 23 BMHra o) £ F, F4E 5094 R AW, 5 HFE 485t SHE
TEFREHG LAY AT ITC 2F(P0.05), AA0E#-FiEIIA 25 R K9 ,SHE ) HFE 585 T ¥ M
F W F A& (3.26 15 ) erucin . raphasatin 4-MI F= B,4-1-1, 78 Z FHF F erucin(1.63 48 ) Ao I3 H B e E A= dh 2 58
#F W iberverin #94-% (P<0.05), 5 HFE 483k ,SHE 3§ i 7 3 Ao Z A0 F P ITC 494b %, £ 51 % iberverin fo
octane( OCT), &, V" 7 32 A+ F ¥ ITC #9#F % , cyclopropyl isothiocyanate(CP) . #3#F 7 i% % alyssm\lbenn & H A 1TC
#E A FRRFEY 0 (P>005). mMIERXI AN ,SHE 0% b A3 8K Ao dy 2300 T R BUR 49 20 R4 ) 534
2% T HFE 28(P<0.05), F A SHE 20 Z L4069 NQO1 #-F7% 1 £ % T HFE 241(P<0.05).,
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Abstract:Seeds from six kinds of cruciferous vegetables—turnip,leaf mustard,tuber mustard,cabbage,
cauliflower, and broccoli—were used to study the effects of hydrolysis followed by extraction(HFE) and simul—
taneous hydrolysis and extraction(SHE ) on isothiocyanate (ITC) types and their contents measured through cy—
clization and gas chromatography—mass spectrometry (GC-MS). The effects of extracts obtained using different
extraction methods on B16 cell activity and NAD(P)H : quinone oxidoreductase 1(NQO1 ) activity in seeds were
also analyzed. SHE resulted in significantly higher ITC contents measured in broccoli and turnip seeds than HFE
(P<0.05). GC-MS measurements showed that SHE resulted in significantly higher contents of sulforaphane
(3.26—fold ) , erucin, raphasatin , 4-MI, and B,4-I-1 in turnip seeds;of erucin(1.63—fold) in broccoli seeds; and
of iberverin in leaf mustard, cabbage, cauliflower, and broccoli seeds than HFE (P<0.05). SHE also resulted in
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higher contents of iberverin and octane measured in mustard and broccoli seeds, respectively, and lower contents
of cyclopropyl isothiocyanate measured in cauliflower seeds than HFE. However, SHE had no significant effect
on the contents of other ITC types such as alyssin and iberin (P>0.05). Furthermore, the rates of inhibition of
B16 cell activity by turnip, cabbage, cauliflower, and broccoli seed extracts in the SHE group were significantly
higher than those in the HFE group (P<0.05). The NQO1 activity of broccoli seeds in the SHE group was also
significantly higher than that in the HFE group(P<0.05).

Key words: extraction methods; cruciferous vegetables;isothiocyanate (ITC ) ; gas chromatography —mass spec—

trometry( GC—MS ) ; antioxidant activity
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i ZENE R A SR B
HEH R — T AU, BT AT A

FEA IR H

T2 1) 22 S PR A3 R B IR 8 T R s g R s 1 =
KB, GRS S DI SN B, 4R R AR
DA TSP SR TR A 2 K A Ay S o TR i
(isothiocyanate JITC). {HAE Feruf I et B & H
(epithiospecifier protein, ESP)#EALVERT T , & 540 MG
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Fig.1 The hydrolysis effects of myrosinase on glucosinolate

WESERWT, ITC BAT M) 1 2AUEE 30 1B 3
I Keapl-Nrf2-ARE i B 55 Z PGPk, AT i & BRI
RN e N N R S h A S e s S il
Hag BAT Pt B e )1 S 2 e+,
W ULAYRR W 1TC A2 bR (LA SRR , sul-
foraphane, SF) KR & (sulforaphene ,SFE) . 2 ME &
(erucin, ER) JFEF¥ 2K (alyssin ) .3 F 3LV fifi ok P4 3 7

FURTNE (iberin ) 3—( AL ) N A7 SURR T (iberverin )
85, 05 MG ITC 3227 S R A8 HY IR (phenyl benzyl
isothiocyanate , BITC ). BHLE R L (phenyl ethyl
isothiocyanate , PEITC ) 5537 X 46 ITC H1, SF i 14
3R, SFE \ER \PEITC A5t AT B3R i 1102
FIRIXS ITC & — T, FEE P FRRTZ
AIPLARIT, RS Al FH Al Ak I[85 A0S 0 2T 1
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A7 SFE, (IR MHAL R P i 2.7~8.0 £ . HIE TR
gy ST A ARGE . $- I ITC LS ik
S 0 1 % S5 2 B (hydrolysis followed by extraction,
HFE), BRSNS btk , (i A A 4 Bl e 1TC,
P AT HLIA R BRI, A SR RTS8 i F A
ML 7], BV A2 BT B £ 47 (simultaneous hydroly—
sis and extraction, SHE ) i J5 CEE I ITC, 4 k8 1 21T
2o HENT AR SR B A (SHE F1 HFE )X 6 Bl UL
A+ AERNE S (B b J73E MESR HE LS 22
AE )R- ITC RN & B A 520, LU g s rh 3k A
e i AR TS R ITC,

1 #Rl5xE=*
L1 ARG

AN LR TR P SR TCK BN B
M — A AR S A BT 1, 2R R £
PUZMiR (ethylene diamine tetraacetic acid, EDTA)(3]k
o3pral) ;bR AL aGR A FR 2 ] s NAD (P H:fR 4R
AL )5 1[NAD(P)H: quinone oxidoreductase 1,NQO1]
T A I 1G5 62 - G 1] Sigma 24 W] 5 /BB (0 2R 20
H B16.1640 F5 77 i A I3 UM 47 A= A RS
Al RECE G ER-SEREW . DIEETAYA
FRA]
12 SR

RE-200 BUHEREZE KA : LI AEAA AR 5 gl
VeV HL: EE Beckman 24 7] s SCIENTZ-11 D ##75 %
MR - T U8 2 AR AR A BR A 7 s Spectra
Max FFFRIY : 58 [E Molecular Devices 2N 5] 5 = 20 AH (4
TEAX 7890A “UIHE H R AL (i : S5 [E Agilent Tech—
nologies 73 ) ; WondaCract ODS-2 £ . H A S A A .
1.3 Jrik
1.3.1 ITC #2807t

R Wu P T5 35, 23 B BRE IR FRI 100 g %
D ISR WS CHOE AESR P 22 AERD TR A
700 mL 1Bk, PR 5 FE 5] 2 h, S8R ATk D8 i
FHAR TR A AR S AR 2 Y, I8 S Tl KT
et R I, A B AR T

SR BUR B 73 (HFE)™. 30 g BEAS R 7 hn A
15 mL BEFRER 22 (0.1 mol/L,pH7.0) , ¥R3% 455 2 h,
FHINA 35 mL MR OB R H55) 4 h, BEIS 4k E0 A
2 o SAALEN, FEAMRA) 15 min JRad €, 18 £ R £
YRR 2 I TECRROTRATFIIA 10.0 g FoKBRAREH
JEt U W e 2K & (45 CORGIEBIRARIFIMA 5 mL
P T3k A W B P e 2 28 A 120 “CUKAR T o

[ s kA AN O X (SHE )™ : 30 ¢ AR AR -1 [R] iR
T 15 mL BEFRER 2% vhf (0.1 mol/L, pH7.0) Fl1 35 mL
LR CBE JRHHES] 4 h, 585 HFE MH .

132 ITC FHEME

FRAE Liu 2 J7 5 38 AR A2 005E ITC &
1.0 200 L FESL S 300 L BERRERZE #hik (50 mmol/L,
pH8.5) Fll 400 pL 1,2-7K A% (10 mmol/L) IR 2, F
65 CHFH 2 h, A HIE 25 Co ¥ VT 12 000xg
B0 10 ming, B RS WGS 0.22 wm S8 BRI 1TC
T VORI S5 AR TS A - F BRI 535 R 80%
F1 20% 5 3t 3% < 1.0 mL/min; PEFE & 10 wL; £ 00 9% K
365 nmo B iEAE N 4.6 mmx250 mm, 5 pm WondaCract
0DS-2 #.,

133 AAMHOIE-FEE A (gas chromatography—mass
spectrometry , GC—MS i

TP ITC R & 4 I8 SR T A5 200 Jr ik
W5 38 GC-MS HEA TR, (A 3% A R HP-5MS 11 UL
B0 (025 wm,30 mx0.25 mm). 1 pL ) FAEE,
300 CRAAE IR . AHFHEFEF A 50 C(2 min), F+
2 190 CC(10 *C/min), FFFHEZE 300 C(20 °C/min),
PFF 5 min, B R 2B UEREARCOMREA 10:1), T
TR FOREE S 220 °C, HL 25 7 O HL 785 11k (elec—
tronic ionization, EI), HLESHER N 70 eV, JwILHE N
35 amu~500 amu™, NERYI IR
1.3.4  4RBGERT B16 4 rHm 7]

PEIURT/INER B16 41 410 1 £ AR Chiang
SEDIR Tk, R FHBEWE i (methyl thiazolyl tetrazolium,
MTT) L, BOECE KA B16 i, &
EDTA (1) [5REE F A A TIH AL , 128 BB 40 M B,
RN T 96 LA, F4L 100 pL, 2x10* 40 M/AL, & T
37 CHI 5% CO, IEFAEHIEFR . RRAnfIRE A
A 2l SF SRR R (146 SF A HFE 20 $2 0%
U R 30 pmol/L, BN R E 5 NE fL;SHE
MK S HFE ARBAEO R, A0S A B3R A
NS HA . WA E T FRA T 55 9% 24 h, &0
k37 CHEH 5% COs SrHIMA 20 WL JCH MTT %
(5 mg/mL), A 4 he BREFEIRUL, 70 BIINA 150 pl
T H R ( dimethyl sulfoxide , DMSO )o LW 10 min 5
1 570 nm S50 TANH: OD 8, 3155 24 h J5 B16 41l
AT R
1.3.5  FEBURRT B16 4l NQO1 KIS

1 24 FLBH, A 1 mL (54 2x10° 4
B16 4ifl) 4SRRI R A AR e Jm A
Aol SF SR BOR IR (HBEEN 5 pmol/L), 3557
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24 ho TG B IR 2% vl #h % WX (phosphate buffered
saline , PBS )V PR EBRIE SRR AY B16 400 3 ¥k, Bl 5 17F
I IR AL . 1 000xg B0 A IS W 5 min J5 2
Br W5, AR DLVE o A4 M 24 .1 mol/L i I3
B (dithiothreitol , DTT ) A1 2 14 41 1 77 (AR R HE
200:1:2), VK _I- Z24f# 30 min, BERF 10 min FHERIR AT 7R
R, EE 3R, T 12000xg R ESC 30 min, B IS
W, 325 T80 CARAEA FM,

R Lin 252009 05 3% NQOT 1 PEdE ATl . T
YE :25 mmol/L Tris—HC1 2% #13 .0.67 mg/mL 4 IfiL 375 11
% H (bovine albumin, BSA).0.72 mmol/L MTT.0.01% ( {£&
FUSH0OMEIE-20 F1 0.03 mmol/L HHBE AR s — A% 7R

U 14 RS FE R E WS IRA W, R 1 min K2
ODgyo, K1 7 min J5 A 25 wL #&JE A 0.3 mmol/L )
XU G 2 LUASE IR N, BB 1 min A0 610 nm A8 1 I
JCBE (ODgo) , K5I 7 ming, MTT B34 Ji 18 ook H%
A 3E AR R I AR I AR T i, DL BSA
FFRUER . NQOT Il tE LA MTT (1 7R , HL
157> nmol/( min'mg)O
1.4 BdEgsHr

BRI VAT 3 L E, IS5 L (b
HEZEsk R, BE T SPSS 22.0 BEA TN K7 220 .
Guiter i EM R P<0.05.

2 (oxidized form of nicotinamide adenine dinucleotide 2 ER545H
phosphate, NADP*) (KB H Ry 827:13:133:7:20); THRA 2.1 $REO5 X ITC S E

W IR G A AE T SHE Fl HFE % ITC & &1
SR G5 RN 1 RS

W :50 wmol/L 1 ZEME .2 U/mL % %5 4 —6 1 118 i & 1
A TAER ERFR L 1:20:1 000) ; B BRAL , 3856 . 4344

*1 AMHRIAXMNAEFHFF ITC EEHNFME
Table 1 Effects of two extraction methods on ITC content in different seeds
IO 3 N (mglg) TF/(mglg) %/ (mglg) Hitk/(mgle) 3%/ (mglg) PG4 46/ (mg/g)
HFE 1.61+0.08* 0.09+0.04* 0.05+0.01* 1.90+0.25" 2.03+0.25¢ 1.84+0.14*
SHE 6.40+0.60" 0.11+0.03* 0.06+0.01* 2.41+0.32¢ 2.33+0.20" 2.57+0.08"

VE : [FFAS ) 5 B R AT 222 57 (P<0.05)

F % 1 A%, R SHE $2BUSE, & N 11 1TC
P, HUORPE 2248 H AR T I SRR
SR ITC F i, $RHOT 08 Ay 24
A ITC & it Ay 52 m (P<0.05),SHE 41 it GC-MS 28 T AR R BGi H ITC g Fh
HFE 253 85 1T 2.98 f5 A1 0.40 £, WixtFIr3 % RN G, AR NER 2 iR

®2 WHRIARXMARMTHR ITC HHATSE

Table 2 Effects of two extraction methods on the kinds and content of ITC in different seeds

3% HERIAESEAF, SHE 40 ITC &5t hg & T HFE 41,
HRET R EHEZS(P>0.05),
2.2 RO ITC FhEAS B 0520

# N (mg/100 g) J3E(mg/100 g)  #ER/(mg/100 ¢)  HilE/(mg/100 g)  #2K/(mg/100 g) PG 2446/(mg/100 g)

FiE HFE SHE HFE SHE HFE SHE HFE SHE HFE SHE HFE SHE
ITC - - 13+0.8*  13+0.4° - - 14.0+0.8" 14.0£0.4* 15.0+1.1* 15.0+2.0° - -
BUITC - - - - - - - - - - 15.0+0.8" 17.0+£0.9*
Cp - - - - - - - - 13.0£0.0" - - -
BT - - - - - - 13.0+0.1* 13.0£0.1* 13.0+0.1* 13.0+0.2* 13.0+0.0* 13.0+0.0°
oCT - - - - - - - - - - - 13.0£0.1"
4-MI 9.0+0.1*  13.0+0.2 - - - - - - - - 13.0+0.2* 14.0+0.3*
3-MI - - - - - - - - - - 13.0+0.2* 13.0+0.2°
iberverin - - = 13.0£0.1" - 18.0£2.7* 25.0£2.9" 24.0£1.5" 30.0+1.4" 14.0+0.4* 17.0+1.3"
BITC - - - - - - - - - 13.0£0.0" - -
iberin nitrile - - - - - - 14.0+1.3* 14.0£0.3* 15.0£0.2* 14.0+0.3 - -
B,4-1-1 13.0£0.1* 14.0£0.3" - - - - - - - - - -
ER 13.0£0.1* 15.0£0.5" - - - - 14.0£0.5* 14.0£0.4* 14.0£0.5" 14.0£0.1* 35.0£7.6* 92.0£25.0"
raphasatin 16.0+1.7* 24.0£3.3 - - - - - - - - - -
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Continue table 2 Effects of two extraction methods on the kinds and content of ITC in different seeds
— # N (mg/100 g) I/ (mg/100 ¢)  FESHK/(mg/100 ¢) H#£/(mg/100 g) H/(mg/100 g)  PE224E/(mg/100 g)
HFE SHE HFE SHE HFE SHE HFE SHE HFE SHE HFE SHE

PEITC - - 14.0+0.9" 14.0+0.2* 13.0+£0.3"13.0+0.2* 15.0+1.0* 15.0+0.7* 14.0+£0.2* 14.0£0.1* 14.0+0.3* 14.0+0.3"
iberin - - - - - - 75.0£29.0* 60.0£10.0* 67.0+6.7* 49.0+1.6" 27.0+4.4* 25.0+3.2°
SFE 78.0+42.0" 332.0+111.0" - - - - - - - - - -

SK - - - - - - 15.0+£1.2* 15.0+£0.3* 14.0+0.1* 13.0£0.0" 130.0+35.0" 134.0+35.0°
alyssin - - - - - - - - - - 13.0£0.1*  13.0£0.4"

iberverin - - - - - - 14.0£0.5" 14.0+0.2* 19.0+0.8" - - -

nitrile

ERN - - - - - - - - 13.0+0.0" 0.1x0.0° 16.0£1.0° 16.0+1.7°
SFN - - - - - - - - - - 15.0£0.5"  13.0£0.1*

T AR AP R TR [ PR R A B P2 57 (P<0.05) 5 - FORAMG T BUITC o 4-T Mk S B AR ; BT 2 555 SRR 57 I (butane ) ; 4-M1
iy 45 BR I (4—methylpentyl isothiocyanate ) ; 3-MI i 3— LR 54 SR I ( 3—methylhexyl isothiocyanate ) s iberin nitrile 2 3—FH JEIF fif BE 7Y
S B FURIS (cyano-3-methylsulfinylpropane ) ; B, 4-1-1 > 4—FH BB AR 8 5L 56 SURR B[ 1 -butene , 4—isothiocyanato—1-(methylthio )—]; raphasatin
g A-HUBR -3 T M 3 G SRR ; iberverin nitrile 2 3—(HHBIE ) N EE F R AR SURRIENG ; ERN S 2 JBREE N (erucin nirile) ; SEN 88 MG NG

(sulforaphane nitrile ) ,

TEA[FRR -, DY 2= AR ITC YRR
13 B HUONAESE HE 2 b IS RmEsemt 1 A
H—RhBT TG R = TS Y L SF S i AR O
—EZ AN, SF7EVE = 4EFp 1 i & i i
5, R ] SHE B ] 34 (134235) mg/100 g, AESEHIH
Ffrid S A SF, HPE 2 4ER b SF IS B % &
Tk seRp5-, M 2 1] F i, alyssin 1 raphasatin 3%
ST 2240 NFhFrp . ER iberverin £l iberin
TEHE AESATE 2= AR h 771 HiX 3 B ITC 71
ANE SR T b & A 2 5. H AR T
iberverin Fll iberin B & B & T8 246, HrpRH
SHE I, H il FIAESE R T iberverin 47 & 4351 J2 P
2AEFN T Y 147 R 176 £ . BRE D FPTAh, PEITC
FEAE T H A A5l B g SR b (R S AN

5 HFE M LL ,SHE % b fl7h SFE & it i
T 3.26 fEIFMIVY AR T ER SRS T 1.63 1%,
S H] SHE i), 3 NFhF Y ER raphasatin B, 4-1-1
MUSFE, VALITaE. HE . LS 28R
iberverin % 57 #4255 (P<0.05) . {H SHE %} BUITC
BT .3-MI.iberin nitrile ,PEITC alyssin F1 ERN Y 52 M
BN FEPGZAERNF o ER AT LAYERUE K EH N %1k
SR HEEFZAUY) SFPY | SF -t AT LA i T fol A 4 e i 2
AR ER=29, [EA AL A B 20 i A B
FT, WEA KT SF YA HLATIHEI ) ER A4RIE . €
B R WIVY 2 6 SF & 5 A2 SHE 1 HFE 5200
I, >R SHE AT LU 5 ER 5 i i) i PR 75 E— 2045
Feo BRITC AL, WHFEHT T4 FhE2EH 52, 4 iberin ni-
trile .iberverin nitrile .ERN .SFN % (H& BEWHKMK., 5

B
HH

ITC N[, B B AT A2 TE D, 2R it
AN5Z SHE il HFE 11 (P>0.05) , iX 6 HH ESP 7 4 A
ZA WL
23 AFEFFHBURT B16 40IE 750
BN CH W ARSI 22 AR R R U B16 4
MOTE YRS N 2 Bz, il SHE Fl HFE 384519
b7 1 BB B 22 L ITC MR 551 SF A ifi i IR
B TSRS AR BOR T ITC & ik, Ky
M HLER
120 1
100
80t
60 1
401
20 H
0
2 Qs“’\@@ gg&
ENGLSiE

ANMLAFE ) %

LIS
SRS

HFEL SHEL }y 8 M5 HFE2 SHE2 h H BT HEBUi ; HFE3 |
SHE3 LA FHEBUA ; HFE4 SHE4 76 2 AERPFH2 106 /NG
SREARE TR A 22 5 (P<0.05)

2 AEHRE I FREUERT B16 HAa7FE RAFNT
Fig.2 Effects of different extraction methods and seed extracts on

the survival rate of B16 cells

H 1 2 AT DL Y SHE 26132 O 20 o 41 il =5
¥ %5 T HFE 41(P<0.05), 45 28 Mh 1, 1X 5
# 19 SHE 4 ITC & 5 s i 25 R — 20 1R BHMEXT
18,30 wmol/L /4 SF ARifE & 7T LU B16 4 i i) A7
VAR ZE 67%, 1568 SF % B16 20 oA AR SR i k76 1
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5SCHR28 15T 45 R —% ., >R HFE RA3H0 % M b+
PRGN B16 4H ML 41 i 4 FAS [R) T BH A X B (P<
0.05) , T H A Fh - HEHROG B16 4 A 52 1 55 BHAE X
HEAHL(P>0.05)
2.4  ARFEFFHEENT B16 40H0 NQOT 1% 50
NQO1 & —Fh 2 = H i, & L NADP(H) M52
T AR 2 K AT A W 5 4> T, DA T AR 4 20
i 4 2 TR 28 4 AR i AR e AR A T SR SR R )
IR, PRI, A NQOT 1% 1 , BT $2 BUR T
FALTE PR EZE TR, o AT ORFh B
X B16 4 NQO1 1% M 52 mw UL 3.

14.00
12.00 cde ef def
10.00 | bed . cde
8.00 | -

6.00
4.00 2

2.00 1

NQO1EHE/[nmol/ (min * mg) |
o

0
L DD VY DD >N
g,’g/@ %QS©§\@~§$Q§§)Q$@€2\@*§$§®
ENELGEE

HFEL.SHE1 }# NI HFE2 SHE2 S H 5 R TR BUK ; HFE3 |
SHE3 N 4630 T30 ; HFE4 SHE4 P 22 AERP T30 5 /NS
FREAFFORA M2 5 (P<0.05)

B3 AREEIARNFFRINEX B16 ZHA NQO1 i&E RN
Fig.3 Effects of different extraction methods and seed extracts on
the NQO1 activity of B16 cells

HH L 3 A, £ Fh B0 B16 4HAERY NQO1
TEEA R . HFE 2109 PG 22 48 Bl 7 32 OB
NQO1 i S 1E M 54l SF T i 3% 22 57 (P>0.05),, 1fif SHE
ZH ) 5 2 = T SF(P<0.05) ,3X &= T SHE 4774 T3
LI ER, WNTTHEES T 80 ITC By ot . WZEAESERh T4
U T NQO1 HYifs i P34 8 T2 SF, 1 H Wi b -4
UG SRR T-46 SF. SHE 21 H W Fh LU T
NQO1 %1% SAE H & T HFE 41250, (H )2 0 i %
25 (P>0.05), HFE 203 M4 luiis 2 E LT
afi SF,H 2T B % 24 5 (P>0.05) , {HJ& SHE 4185 | Fil
FHRIBOR 5 VR ) 3K T HFE 20(P<0.05) ,3X
A RE A R SHE 207 1TC 1Y & 53 i S 84 o kK
HAET, DA S G BT R

3 &g

RO 2 T AERR S TTC FhJ A&
A AR B0 . SHE $EEAY 1TC 25 T HFE, #5751
JE B MRV L AER T, 23S T 2.98 541 0.40 175,

5 HFE #H [t ,SHE ffi & NFp 1 SFE &g m 1
3.26 5P 22 AR ER SREIINT 1.63 /5. XF
T8 b CHE LSRRI 2L R, SHE $2BU&XT B16
YA A PI R 5 T HFE 425508 . SHE 4178 2 AR 142
BU Y NQO1 15 & M i F HFE 241, {05 [ Fh71115
S

AHIFFE R B R A5 5 2 R T A 1TC 28
SESLR , AR A B S R R AR TG A AT B AR
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