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Abstract

Ascorbic acid (AA) is one of the nutrients necessary for life and health, so it is important to meas-
ure its content. In this paper, the glassy carbon electrode modified by gold nanomaterials was
used to detect AA. Three gold nanomaterials (gold nano-cones, gold nano-blocks, gold nano-belts)
were prepared by direct reduction method using different excipients. The morphology, size and
absorption spectra of gold nanomaterials were analyzed by UV-Vis and SEM. Gold nano-cone mod-
ified electrode, gold nano-block modified electrode and gold nano-belt modified electrode were
prepared by direct drop coating method. Cyclic voltammetry (CV) and differential pulse voltam-
metry (DPV) were used to study ascorbic acid (AA). The results showed the three gold nanoma-
terial modified electrodes had good electrocatalytic ability to ascorbic acid in phosphate buffer
solution (PBS) containing a certain amount of ascorbic acid at pH 7.0, indicated that three mod-
ified electrodes can be used to detect ascorbic acid with 5.38 pmol-L-1limit detection, and the av-
erage recovery was in the range of 97.10%~101.45%.
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KATBHME R B AR AR SIS AA ARSI P A AR BB R, i BBOE R4 A5 & BB =F &9k
BHEGREE. 90K E90KW). B EH-TT WL (UV-Vis)F13g R 5 BFHE# EHMEE (SEM)X &9
KATEHEATRIE. R BERREN &SRB BN SR BMmER. 90K BmEk, A
PEIR 29 (CVYNZE S BK PR 2235 (DPV), B R BLIRMLER (AA)TEA I & 2K BB 4 B AR b i s AL 24T
N. EGRERH, EEF—CEAANPH 7.0 BEREZH B (PBS)H, =MEGKRM MBI BRI IR
MEREA RIF I RRMEEE ST . HERE=FEHRMEHEH R NAARLHERR. THE. Bk,
DR 1T S Rt ARG 85 . B4R HH B AT 34 5.38 pumol-L-1, i [B] i i35 [B] W 2 897.10%~101.45% .
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1. 5|

PUAMLIR (Ascorbic acid, fiFR AA), XAYEER C, JTIZAFET B, 2 EDANET . fER
AR &, AR EMEEAE R . PURLIRR — A AR & A st E LR
PUOR MR AT DASGE F ALl A T H R T B B ORI B A= M o ) SRR AR 2] HE3A I PRIE
Z 5N AR IACH, RERIMAVARTUREEYT, ATHT IR IR . Ik, A R0 IR R 1E £ i
AN 22 sk o oA L [3].

AR, ERARRT T HA S H B AR B 5D TEZHGE. eEgk
FURL,  JUH SR 5t 2 R A K URLAZ 1 ) P AR E o T AE AR s A oA 218 AL R RE AL & MR L v
R AEALTE T . GKADRERE — LR TIAUR . WRFH 058 S thlr . BUE MR A ThRERLARIA]. BT
SRR 2R A, MPRIER AN o 7 iis 2 B A AR TR A Ak, R A BEAR A 2 35 ke s, AR
L PR RN e R A TR [5]

HET, AA BOIIE 772 F2A B2t . BRI E . JCEENE . 56, mROBAE (i 45 [6].
RALZE I HTIE A A R DU, ATEERODE e P T e b L O I R Pk r A7 vt MR 545 e LR
R ) S AR 22, IX e AR AR EL RS U i ) AA s IMERE 7] O T L UG AA,
T ULKE L G PERPEHMB I E SRR AR THT, TR — R

AR SR EAR R IRIE R & T A FSGURM BB . S20RMEXS AA G ERELIER, "TH
FIAR RIS AA BEATPRE . R .

2. SLHERSy
2.1. SEHHYER R

ARSI T B FACas . Bk TAERE(CHIGB0e, il JRIE(ER AR KA 66 iH(UH5300, H
AR RS FH R R ) EHGUEE R/ I FE 23 (DF-101S, MMKIR TR AR AR); 875 5T ss
(SK6210LHC, iRl S#AEIX ) HT K TF(EL-204, HEE:#) - LR 2B (LA RAR): Bk HHT
5414 B 7 4 (Vario Micro Cube, 72 [ Elementar A ).
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ARSI T RV SRR . TR (FE 25 SR B AR A PR 7l ) SR i R (1 24 4 P Ak 2 ) A BR
Aw])s TNk = PR RAE ORGSR A0 THFFUIT) s /K S AR IR =BV e A TIRAn A BR A 1))
R GRERAN (PG PR A B AT BR A D) s T SRR RN R T R RS AL TR ) s oK LB (P9 B
WA A IR~ ) R (BT %2 B sl IR A R); SRR T 52 BRI A R A WD) it
By (TR DM Be 26 A PR 7) s AL BA(TE Bz AL T A IR 7)) BEIR — S0 (PU B AL I A IR 7))
T KA BRI A A (TR A T A R AR SALHR (PER AL AR A PR 7). BRER (BT T %2 Bk 15
AIRAT); PREAMCRETTRR R AR ).

2.2. SLHEE

2.2.1. FBi&ECH

0.1% A& FRIAW : K52 FREL 0.0500 g 17 HAUCI, [FilfA, IIN/D Al K IE/ T RA S, IR R %R
t, BHBA 50 mL MRt A=, MR ERINZEL, Y5, ERERMNZE EHA, BNKEE
B IR AT -

0.2 mol-L " HisR M ER(AA): K55 FREL 0.3524 g 1) AA [E1R, BN 10 mL &M, MaidKe s
BIZIFEL, &5, AN 7 AL .

0.1 mol-L BRI (AA): KB ERIFREL 0.1762 g 1 AA A, ELHERA 10 mL A&HT, hnab
FKERBNREL, 5. TR .

pH 7.0 BEHR £h 22 /i (PBS): 437l k5 % Fx Bt NaCl 4.0 g, KH,PO,0.1g, Na,HPO4-12H,0 1.45 g, KCI
0.1 g BT FE—A/Neettrh, MADEALEK, FBIEMR AR, SREH N\ 500 mL A&+, 4
WKERZZIEL, HpH HETTHER pH £ 7.0, &l KH 20 240, #H.

0.01 mol/Z L2 (DA): F5#FrHEL 0.0189 g £ L% E T- 10 mL A&, A 10 mL 2iiif K, #HEfE
HWEAR, TRNVKAEARAE 2

0.01 mol/L JRER(UA): F5#FREX 0.0168 g JRIR, I 10 mL Wbia, /S LR, BOLRAF
S H .

2.2.2. BEETFEEHIZEEMRME

FREL =4 0.6500 g + /Kt dk = H 3L IR 5 (CTAB), & BT 50 mL 4IRS, 5 —minA 0.01g
M+ e SRR B, SR AN 0.01 g M- R AERRER BN S5 =N 0.01 g + T he AR R AT 0.01 g
TR RN, PR NN 35 mL AR, A N = IR R B AN R TR IAE 40°C IR K I
Wh RV, WRETEEERT, SHEMA 1 mL 0.1%[F HAUCl, K&, #£45], 1845 HAUCI, 7K
VEBONIRE RO VAW e 70 TR A TR AT IS B TR R B B, KT R B 5 0Bl SRS % AN 3 mL 0.2
mol-L™ ) AA VIR, K HARAT, VIR VR S G N Tt . VR IRURCE T S IR RS 24 /NI, ST R
AUTEE R i E 24 0 o, WUV 58 42, R 45 B FOARE S i VOR8240 20 mL B3 (BN 0
LA 6000 r/min &0 5 73 Bl FIRSBUAGIR B3SRBS BITTEYI B2 HUT 5 mL 4ok, REET=E
T, PARRFFAEH .

2.2.3. A F RS (SEM) S R REH &

VU R, 7EEE T30 6000 rimin Z54F T, BS0 5 40l IR s, N 4 mL 4l
K, BB =R SRS TRE ST RE R A B EE, R RIS S E T Ak, R S
L 0.5 uL 9K KL, THTE A oK SRR 75 T e T3 R BT b, SRR T b fek ok I 3
SHKR E, FIH SEM X &40k R T 74T
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2.2.4. MR A TRUFERTHIFMER

1) BB EEAR A TRAL T OB B AR B R AR R IR I A 0.3 pme 0.05 pm FIEALER IR, BL “8” Pk
[T 85 22 et R T, 15 29 IAE TG /K S REAN Al /K HpolE 75 1 e K 40 3~5 min [8].

2) BEmRAAIE G 7E 1.0 mol-L7t MIBRERISWh, FEIAR %L 100 mV-s™ Mg R, 1F
—0.4~1.2 V LRSI A EHE 20 B, B 2R PR MIEH R, Heh ik SgEa9].

3) SUPKMEMEM BT % Sk SAURMREAT B0 BeEs, SRJE BRI 1 mL 49K+
BHAW, AN 4mIEP &, B 1mL LR, KHE @A, MEgeRMEE S 208 FH
AR 10 pL S AKARHE 51 P iR 1E B AR BE i b, A5 B ARBE T, B AT4G BE90K A RME I
HLA .

4) AA TEEGRKMEHE AR 1 F Ak 2247 9

KGR 2215 (CV) R 22 7R Jik AR 22 725 (DPV) Mo AN [R] 4 90 KA BHE A F AR A ORI R Fr) H Ak 22 4T
AT TR o SEIOAE = FAR LR TR EAT o AR AR N BRI R (B = e e A R A U 1) 3 Bk FELAK) »
B E N 22 i, S E OB E AL B F R [10] [11]. CV iEi3E SN 100 mV/s, DPV iE#E
JEJEHIY-0.2~0.6 V, Jkat5Ehy 0.05s, fketEFE N 0.5 0

3. R5118
3.1. EMRMRESN B FRAE

3.1.1. SHRPRIERHINLE

AL AT S 2 A58 A B ) KA B ME M35 B F R, 4 0 T Po bR IR 5 00 5 1 LA 22 VR 9
WK 1R, a e CABRER BN N BT 71 B 1) 4 I S N KA B, b Va2 i R B ol S8 T 741) Bt 1) 4% 1) & 40
KAFEL, ¢ VB B R AN AR R 3L [R] D9 BE TR 77 BT 1] 45 1 KA

a b

Figure 1. Appearance of gold nanomaterial solutions prepared with different shaping agents. a: Plastics: sodium sulfate; b:
Plastics: sodium sulfonate; c: Plastics: sodium sulfate and sodium sulfonate

E 1. TRIZBEFAIFIZENENRM LR REIINRE . a: BRF: WERW; b: EBRF|: BELW; c: ZBFEFI: WRERH
FEEREL

WP 1 R =R AS RIS A ) 4 (0 KR S 2 B A . B L a TR R R B, ATER
BEERIE S B ayE; B 1d b IO E, S9RME S, WIRJLFEARDUE: M1
o c VRN A0t IEIRELBOE . SRR BISS), JLTELTTE.

3.1.2. SEM FSRFRAE

W 1 & U I S G BRSO S S s 1, R 20.00 KV AT HLIR 0.1 m/s FRI3E 38 X6 G kv el

FESEAT R, CUR B S K R R S e 4 7 AR P TSR B (R 5
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Figure 2. SEM image of gold nanomaterials prepared with sodium sulfonate as shaping agent. a) Magnification of 24,000 times;
b) Magnification of 50,000 times
[ 2. FEERTN A ZBL I T B S AKA LR SEM Bl. a) MUK 2.4 Fif&; b) K5 A&

Figure 3. SEM image of gold nanomaterials prepared by sodium sulfate as shaping agent. a) Magnification of 40,000 times;
b) Magnification of 100,000 times
3. MEEAZERFIFTHIZ M S ARA RN SEM B, a) BIK 4 A1fE; b) K 10 AfE

W

mode. 9 B
.00 kV | SE | 40000 x

Figure 4. SEM images of gold nanomaterials prepared by sodium sulfonate and sodium sulfate together as shaping agents.
a) Magnification of 20,000 times; b) Magnification of 40,000 times
4. BERRSNANFRERSNILE R ZERS B B R B @ MR K0 SEM [El. a) TR 2 FifE; b) K4 A&

M SEM (18 2. & 3. [H 4)ATELAE Y, =F I Pl % i S 90K RHE S AR TR, BB 98
O LHAR, KON L 9K BIROK o B IR B O S8 77 il 26 10 e KA L (1 2), TS
REBARMER, BAT—@IRIE, T CRARIZAARM BN S 9RHE . BRIR B 2T 70 ] 4 (1 e 40 K A4
BHE 3), TEBAIEE, ZOUAELERIHUR, T ICRIRRZ IR B G 9K . B B AR R A o 22
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TE I 46 B G AR AR 4), TESUNLAIR, o R RA R & 0 S PR MR K, N U AR 1%
AR R N B K -

3.1.3. SR RHRBELERIE
FIEEAE - A WAGTE ST S 4R RERAE, 7E 300~1100 nm yi FEl N, AT A4, FIA3 31 LL RO IS -

Abs.

T M T M T M T
400 600 800 1000
Wavelength(nm)

Figure 5. Absorption spectra of three gold nanomaterials. A: Gold nanocone; B: Gold nanoblock; C: Gold nanoribbon

B 5 ZMEMARMRIERBETER. A: S90KH; B: €KR; C: 40K

MIELS AT, =Fhg iR ARHA7E 800~1100 nm A PLHA R, 73 Hr [ BRI AT B A 3 28 KA R R
BUR. BEAME 500 nm Zif A —AMEE, UL SRR R L JE RN

3.2. AA EE=FE PR RHEFER LR CV ES

R L3R =T gRARL, AL IR R B 77 35000 S B EAT AR A, ] B R BRI M AR . ok
PR B AR AN B R AT A . SRS AEAR R I E 26 AF N R CV VR EEATHT AT

3.2.1. FRMEMHEBRNEZ A& (pH 7.0 K PBS BRI CV 55

W AR SAOKRPUE L. SRR AR AR5 XS pH 7.0 1 PBS AT
CV 4. Wl 6 fr, MiZk A By C. D #M 5O, SAPKMEBMIRN. SHORIUBIENR. £94
KB RAE PBS WV CV (55 . ¥ 6 WTLLEH, DURMHEARTE PBS VAR A EALIE SR .

Current (uA)

_10 L) L L}
-0.4 0.0 0.4 0.8 1.2

Potential (V)

Figure 6. CV diagram of pure PBS solution detected with different modified electrodes. A: Bare electrode; B: Gold nano-
meter cone modified electrode; C: Gold nanometer block modified electrode; D: Gold nanometer strip modified electrode

E 6. FEHEIHERRIQNLE PBS /BiKHI CV B, A: RBIR; B: SHREMBIGER; C: SHKPUEIFER; D: &
PRI IR
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3.2.2. AEMEIFRAIE AA HIBLERES

S L Hb LU [F] B AA O BLREAL BE T, 45 = Fh S 9 Kb RS B AR 23 5 %R 2 1.0 mmol- L™
1 AA R pH 7.0 1) PBS VA VRIA AR BEAT CV 1348, JRR SL S BR rMAS A [ B2 AA S AL I
R HEAT LERZ. W&l 7 B, #IZk AL By C. D 0 AR AR gRAEMB IR sl . gl ok BRI bl
SR AR TE 1.0 mmol-L ™ AA TN CV (55

Current (uA)

-0.4 0.0 0.4 0.8 1.2
Potential (V)

Figure 7. CV diagrams of AA detected by three modified electrodes and bare electrodes. A: Bare electrode; B: Gold nano-
meter cone modified electrode; C: Gold nanometer block modified electrode; D: Gold nanometer strip modified electrode

B 7. M2 IFRARFIARERCN AA K CV El. A: #RER; B: SKEIZIFER; C: SKRISIFER; D:
EMARTEIEIRERIR

B 7 T, AA FEDUFR AR B3P R AT A R B . SRR L, AA TEIEME HAR b7 A )
AR R, REAEYURM RS RIS A0, o e It ae, X AA ARSI IR
WS AE F7. AA TERR R B (B2t A)RISEALIE AL 0.43 V, SEUALIEHIRIE N 27.73 nA. AA FE 440K
Bk (it 2k B) AL IE AT 0.38 V, FALIE TN 39.77 pA. AA TESHUKREEM Bk (hk C)
RS AIE AT A 0.40 V, EALIE RN 34.33 pA. AA TE S KSR (1 28 D) L AL Ay
042V, FAALUEHN 47.79 pA.

ZRMBIRYIARLLER, S AK B ARSI AA ISR H R AR A B B . SRS M A R
SR PAS T AR AA BIEAGIE R AR 51RS , 1 G 9K B 0 B AR A5 1) AA IR AL I FRLA AR AR
Sk B AT AA B LI N AR 5 Bk

3.3. DPV EXHiiniEs (AA R EEB S

B RIRGE R AT, =R SPURMEME G AT AA BOREIEA Bt AGIE L, B =R gkt bl
A AR A R AR IS 2, 0 00 I AN TR FE R AA, FFRIFTE IR BERT LR Z (M IR &% T
WA IR, SRS BEAT ST, BB RRE PEAINAR ISR, TS AR

3.3.1. ZiSEE L PR

AL DPV VAR T AA RS IR Z RINOR R B = SCagK A RME IR B AR A A [R] ARSI 264 F
I3 SR AS [RIAR B2 (1) AA BEAT I E o« 43 26 S DPV 4, THE 2 Uy AR AR HEBR

P 8(a) 2 S AKHES IR AR A FIVREE AA IRFHEEE 3L, ekl B3R, AAWREE N B hE T A,
AA I AT FEAAAR, SORFFAE 023 V ik . BEE AAMREERAKE N, A f it AN A K.

P 8(b) & &g KA B F AR e A IR BE ) AA A AL IE R 2 I R R 2R N
114.38~500 pumol-L™*, [AJ47J5FE y = 0.0053x + 0.859, 1 A% N r=0.9979, iR 11.23 umol-L .
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4 4
b
a y=0.0053x+0.859 ) T
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Figure 8. DPV (a) and linear relationship (b) of gold nanocone modified electrode scanning AA with different concentration

E 8. SYKHERITERITHAREIKE AA B DPV El(a)Fizk 14X RE(b)

Kl 9(a) fe B A KB RN TANRIVREE AA R RN ZS R, iz B3R, AA R EMC. |
BIRT A, AA B HIERAE AR, MREEIE 0.2V 4. BEH AAIRFERARWE N, JLAILIER B it
AWK

Pl 9(b) & &g K BAS 1 FAR I & AN RV BE ) AA TR R HL AR R 2 TR SR R . ZRIEVE BN
92.65~500 pmol-L™*, [A[F77F2 4 y = 0.0056x + 0.1876, HH3< A% r=0.9978, &Ry 5.38 pmol- L%,

a . ¥=0.0056x+0.1876 b
3 "\ 31 r=0.9978
S ~
= <
S 2 ER
< g
g £
o =
A~ &)
14 N
0.2 0.0 0.2 0.4 0.6 100 200 300 400 500
Current(A) Concentration(pM)

Figure 9. DPV (a) and linear relationship (b) of gold nanoblock modified electrode scanning AA with different concentration

9. EHKRBUSIRERITHAEIRE AA B DPV El(a)FnZk it xR E (b)

10(a) 2 AR AT B RO AN FRIVRBE AA IERRTIZS SR, diZith T2, AAREEIZHIHE K.
HHE A%, AA [ I HA EEACRAR , BMRFRTE 0.2V it . BEE AA JREEIIRIBIE N, A0 s i
WAL K

10(b) 2 &4 KB AR 2 A R B AA IRRRIL AL R E 2 IR R . LTSRN
52.33~1000 pmol-L™*, [A[J4 75129 y = 0.0055x + 0.3484, #H%ZEA r=0.9995, 4 H!IFR 9.1 pmol- L1,
3.3.2. FHikL

NEERGHURMRMEMT AT AA IIEFENE, 1R45% T 4 PP WA TR 289K M RS AR 14t
TGO EAHFERRNZSECT, 500 PL=MEPURPRME I ARy TAE M, B2 AA FIIKEHN 5.0
mmol-L ™!, %f 2.0 mmol-L ' R ER(UA). 2.0 mmol-L* 1% ELi%(DA). 5.0 mmol-L* I F2 (Lys). 2.0
mmol- L™ {7 25 B (Glu) HEA T AR«

LG SE R, =R ARAE 5.0 mmol-L N AA AW, S UA. DA. Lys. Glu /g, % AA [
R Je B 240, B =FE G A AA B8 B IRk B .
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6]  y-0.0055x+03484 b
R=0.9995
S i
E -
£ 2
5 24
T T T 0 T T T T
0.2 0.0 02 04 0.6 0 250 500 750 1000

Potential(V) Concentration(upM)

Figure 10. DPV (a) and linear relationship (b) of gold nanoribbon modified electrode scanning AA with different concentration

[ 10. EMRTIRIFRRIIMAEIRE AA #9 DPV [E(a)FnLk 1t X R E (b)

3.3.3. =i RpREM

FH [ — A i A F5C AR [ B ] (20 min. 40 min. 60 min. 80 min. 100 min)J& % AA #4705, {E
HH DPV K, 1% RSD.

1) EYKRHE BRI E M % AR E A R [R5 X AA ZE4TIE (8 11), RSD A 1.53%.
SIS SE R, SYUREEE M AR B A B AR e .

~———20min
40min
——60min

Current (pA)

T
-0.2 0.0 0.2 0.4 0.6
Potential(V)

Figure 11. DPV diagram of stability detection of gold nanocone modified electrode

B 11, SHRERIFRRRE RN DPV

2) SAKYAEI R b R ER I IR AA AT IISE () 12), RSD Jy 15.16%.
ST AR, AR R R PR

——20min

Current(pA)

02 0.0 02 0.4 0.6
Potential(V)

Figure 12. DPV diagram of stability detection of gold nanoblock modified electrode
12. SHRBUEIFEBEIRFRE RN A DPV
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3) &K AL RIS E M 1% AR BCE AN R TR B AA #4752 (K] 13), RSD A 3.42%.
SEIGEE TR, SU KRS H AR B A BT AR E T

~———20min
A ——40min
——60min
———80min
—— 100min

Current (pA)

-0.2 0.0 0.2 0.4 0.6
Potential(V)

Figure 13. DPV diagram of stability detection of gold nanorib-modified electrode
13. SMARFIEIFEIRFZE RN A DPV

3.3.4. In¥REIWEELE

B 10 FrdEA= 2 C PHg (A% : 100 mg), AR RO RAR, FREX 0.09 g #3R, & 100 mL &=,
Sl B KR, BRI E A EZIRE, KHIE, TR AA WK 500 pmol- L7 R 5 AR .
L] 3 NAFEREE T AA SRUESIERS =0, BT AR EWCSRES, 73 HSEse B, THE R

1) SPURHEE R FBARAT I AA BIINAR RS2 56

XFEAANERRBER AA FERCIEAT bR B Se, ~FAEIE R 97.10%, RSD 4 4.4%, R R,
AR MEIEI T % 1R,

Table 1. Experimental data of labeled recovery of gold nanocones

F 1 SHOREMAREIN LI HiER

1 247.36 94.71

2 50.00 248.49 96.98 96.98 2.34

3 249.62 99.24

4 295.09 95.09

5 200.00 100.00 298.87 98.88 96.97 97.10 2.33 2.96
6 297.55 97.54

7 345.09 96.73

8 150.00 353.40 102.26 97.15 5.06

9 338.68 92.45

2) FEEH KBS B R HEAT I AA B IIAR [ETUACSE 6
St =ANASFREE ) AA SEWGEAT 1 AR BISCSEEE , ~F-45 RIS Sy 99.02%, RSD A 4.40%, 25058 B 1.
MAERBHE I % 2 Fis.
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Table 2. Experimental data of labeled recovery of gold nanoparticles

T 2. EYRIRIMAR YL SRIE HiER

pape RERE  IARE WARHE e THEMCE  FERE  ooh 0 RsD (%)

(pmol-L™)  (umol-L™)  (umol-L™) (%0) (%0) (%)

1 248.82 97.64

2 50.00 250.61 101.21 97.16 4.43

3 246.32 92.64

4 294.54 94.54

5 200.00 100.00 295.96 95.96 97.75 99.02 4.49 4.40
6 302.75 102.75

7 356.86 104.57

8 150.00 346.32 97.55 102.15 3.90

9 356.50 104.33

3) FEEHKAAS B R HEAT I AA B IIAR [ETUACSE 6
K ZANASTRIR EE B AA IS WREAT 1 AR [N S 56, ~FI R % 101.45%, RSD N 2.2%, RUR R4
TR HEHE T 2 3 Fiw.

Table 3. Experimental data of labeled recovery of gold nanoribbons

3. KT MAREI LI HiER

RaRpe  ERE WARE NsE e FHERE Py ERE RSD (%) RSD (%)

(umolL?)  (umol-L?)  @molL?) (%) (%) (%)

1 251.02 102.04

2 50.00 252.29 104.58 101.55 3.25

3 249.02 98.04

4 300.84 100.84

5 200.00 100.00 299.56 99.56 100.65 101.45 1.01 2.13
6 301.56 101.56

7 349.38 99.59

8 150.00 354.29 102.86 102.13 2.22

9 355.93 103.95
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