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Influence of Passiflora edulis and Citurslimon fruit on the fermentation
quality of Guizhou red acid soup
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(1. Guizhou Institute of Integrated Agricultural Development, Guizhou Academy of Agricultural Sciences, Guiyang 550009,
China; 2. College of Agriculture, Guizhou University, Guiyang 550009, China)

ABSTRACT: Objective To study the influence of Passiflora edulis and Citurs limon on the fermentation quality
of Guizhou red acid soup. Methods The content of vitamin C (VC), reducing sugar, pH, titratable acid, amino acid
and biogenic amine in the fermentation soup were determined with different concentrations of Passiflora edulis and
Citurs limon. Results In 10% added amounts of passion fruit and citric acid soup at 40 d of fermentation, The VC
content increased by 8.25 mg/100 mg and 7.70 mg/100 g respectively compared with the blank samples, Reduced
sugars decreased by 1.08 mg/mL and 1.89 mg/mL, respectively, pH decreased by 0.24, 0.37, titratable acid content
increased by 0.38% and 0.48%, respectively. The total amount of biogenic amines decreased from 193.70 mg/kg to
152.28 mg kg and 150.46 mg/kg, respectively. The content of aspartate, glutamate and proline increased
significantly when the concentration was about 6% to 8%. Conclusion Passiflora edulis and Citurs limon can
effectively improve the quality and nutrition of red acid soup, affect the content of VC, reducing sugar, pH, titratable
acid and amino acid in acid soup, and reduce the amount of harmful biological amines. There are differences in the

effects of the 2 kinds of additives on the fermentation of acid soup. In the actual fermentation process, the appropriate
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additives and amounts need to be selected according to the needs.

KEY WORDS: Passiflora edulis; Citurs limon; red acid soup; fermentation
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R R YRS, ARWE ARG ST EEENA IR,
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R AR A S AR L,

L AN 7877).4 358 S s Sy ST AR R I EA 2 Y e N
ETZ M, SZ A8, SEOTXR S B IR iy 5
—, W& KFERIHATYEAE R C (vitamin C, VC), BliZE . AL
FRAFE YIRS, R A A FEE T a4y
i . AR B S A R S A e 4L AT
BAE RS LA MEN, FRNLIRG C ZEXMELIH
I Z TR, BT EEE T 2N S R,

HAE R (Passiflora edulis) X2V, =—F 20
A3 T HRHT FOE B X A KR PO 7 A SR T AT
FURIR I, & & AMALTH SRR . 4id R U KRGBE
JCRPEL SN TAT A B Z N, B TR
57 . TRMNEEE . RRARIEIE . THREBE . PRI EIEM T
BB, KPR Citurs limon) 7= AR, AW F AR YIRS R
FHHAE B MBS A BB, FA IR A BRI D s Y v
R Z RN, BAWARIF &SR, i &6 £ mgd:
£ HIHR . EEAAEE R DN R . BRI
SRRy, B IRNE, A E a0,

H AT ML 7 G280 i s 5, AU ¢
FAUAC T LT8R i T B KR A 7, Sk 1 B gt ig v
SRR M, AR EFEGE R EERE RN, B
HHA BRI RSB 55 B R, BB AR
LR U, & R FURIZ R [RIEE AR A
BE&FEE N VC BVLIR MY, HARII ML
JyBOR0 ReR AT SR T IR B SR, I FE AR
PR E B Sl I AR RIS IR R SR, i
X 5 N 2T B2 1 e e i o LA T8 SR I3 R R i, DA Sk B¢
M ELER 7 77 i 22 JUAL IR R SR bR AR SR RIS 2% |

1 MR5R%

1.1 MRS
CTHRML. PHLIAGRR S (W B 43 TT37) .

B, 2,6-ZAEEM . 3,5- KRR . AR
NaOH. Bk, ZHE(GrHral, 2L b2 PR A D),
16 PP EEBRARE (e AR . AR . BRER . WA .
WisER . EER . RINEAHAR . ER. 2248, 55K .
MR . e, RNER. HdER. HER. HER).
8 P WIhehr S (CUlE . B2 e B . e, 4Rk,
P e . KRG | KRG (i al, Ligbrhr T A AL R A
FRAFD,

12 UFE5EE

FA-1004 HTREGERE 0.1 mg, FiEsFFIE R
X EA RS Al ); CT14RD i & 30 R B LRI R e R
FAURA R AD); Agilent 1260 5 R0 (35 UM (351X
[LAERRHL P ENA R W] 23R A300 43 A ghad St
1% A BT SRR R R R A IR A D).

1.3 XWHE
13.1 LB AAE R4 1E

BEBEHTEE RN . PULIRE ST, W T R MK 4y,
FRAT S 4 BT AL A TR o KRR F5 AL, v
LIS BRI 3:7:1 YRR LB S), HIAL IR
TR, SRR ARSI 0%, 2%, 4%. 6%. 8%. 10%
ARG EERT . frERT . IRERITRIREHS, &
B 800 g A 1 L L, HJGFERRIAFRMBIN 5 mL =5 14
W, F 25°CHIR T TR LB, KIBERTE] 40 d, 7% 10 d
FREURR ) K B AR BL, RS BT, A UBAS B Ret bl .
132 VCAEnME

SR 2,6- BRI LR FRECS g RRIRES,
T 2% 5 5 mL, EAZE 100 mL, F4MEAIJ5, 5000 r/min
B0 10 min 548 0.22 pm JERTIE, SRR . ACRE
W) 2,6- AR E LM, RAAK OISR R T
VC &,

N=VxKxVx100/(WxV3) (@8]

KA N A 100 g FESH TS0 VC L, mg; V) THE
FE BT 2 YR AT, mL; vy BRI 5E T 8
FH, mL; Ve B EREGR Y BAFL, mL; K: 1 mL Yeklag ALk
BidpR MR ) 5 i, mg; W2 FREURE S &, oo
1.3.3 &TRBEAZMNE

K 3,5- hl S K bR b sk B fe gk 1 ik,
e 6 ZHAN [ B A A MR VR . R AR ST JE Tk K o
B 5 min, FOKMREEME&IRE A 4 mL 28K,
R, LI 1 2SI IR, 540 nm KT I E &8 ROG R,
22 G R AR B LR, TR SRR, AR
TR 25 FE SR I SR & i
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Table 1 Preparation of glucose standard solution

(=852 1 2 3 4 5 6
CRL 0.1 0.2 0.3 0.4 0.5
(1 mg/mL)
ZEIK 0.5 0.4 0.3 0.2 0.1 0
3,5- Al d
Kk 15 15 15 1.5 1.5 15

1.3.4 TR e 2N

K FH BRI e B, MERFRER 10 g BRI SORY
R, IMAZE K 30 mL T A =M, 80°C/KIA 30 min, &
. aluk; BUEW 10 mL, i0A 3 FEEEK, A 0.1 mol/L
NaOH i E 221, 30 s A, FHE 3 RECEHE, Bl
] E B & R (titratable acidity, TTA), UL Z RN EEHET
BB, maX2).

TAA/%=(A%0.1xKxC)y+(WxD)x100% )

R K P ZR%0.067; A: JEFE NaOH ¥4, mL; C:
R EmE, mL; W BESER, g D: FRAES &, mL.
13.5 RA&ABAF4HN

Z & GB 5009.124—2016¢ & & & EFhrdi &5+
RFERRIE ) W EEf s 16 R WA LRI T4
MLIL0.5 g B, ARSI KGIRIE R 2 mL, 1R5)EHHE,
PLEEH 10000 r/min 250 15 min, BUELOJE B E IO A
4 0.02 mol/L MR RVAR, #ifE 50 £%, P 0.22 pm
UERE I I . PSR AT I Ui 8 S R O AN 28 N 5
A B A PH A AR, A IS 570 nm 1 440 nm.
1.3.6 £ hetn

Z I GB/T 5009.208—2008 £ i i A= 1y e 25 B A )
FE ) BRUER TR R 8 TR AR TR, R AL
TR @5 TE AT R D A BT o i A5 RS HE: Agilent
ZOBAX SB-Aq-C;g (250 mm=4.6 mm, 5 um); #WzhHH: A
sl B AN, R BEBEN, PRy 3R 2. k:

0.8 mL/min; K% : 254 nm; #:3&: 30°C; @A 20 pL,

R SMRIEIEA T R Hr
R2 BERBER

Table 2 Gradient elution procedure
PEBLI ] /min WA A% WS B/%

0.01 35 65
1.00 35 65
10.00 20 80
15.00 10 90
25.00 10 90
30.00 35 65
1.4 HiELLIE

ST 3 YRINE, SR Orgin 9.0 44T VER]; %
FH SPSS 19.0 BTS2 38 Bl 5 114 B b # .

2 EREHR

2.1 AREIRMYIEEXLERA VC KIS

VC XM L-BrIRim e, HABAL . B 5 2L,
SR EE N E IR o IFROR IR E AR AP xR
Vb VO SRS, R 10 d XER R VC SR T
Wi, S50 3 Fron o S SR AT, Bl & et IRIg i, mR
W VC &2 TR YR EERTT t 0 d 2824 40 d B,
A VC TR 3.71 mg/100 g TN 1.65 mg/100 g, P& 17
FEB B 22 5(P<0.05), X T REY VC B B&MARE, L
W 1L 5 AL A A B, Ve HAAREE IR IR, 5
i EAL R AT IR R R VC, A VC B 1T DALk b AN AT
WIR AR . YR I A &R SR, Fih ve
SRS AR SR A S ve SRAXR, AFERS
FrEA S VC SR, REiE B ERINRATh Ve Eit.
WINE B RMFES R VO RIS & T SIRA M. Y
R EERTEIE)IE 40 d BF, BSIIER 10%0 B &R . FriE L
TRA AR VC & 5535108 9.90. 9.35. 10.45 mg/100 g,
B EE T2 AR 1.65 mg/100 g (P<0.05). W H &R
PR RS R w] DL SRR b VO i, BT
LI R K T Rt B VC R .
22 FEERMPE EXERIAIE R HER RN

WERIELLIR T T —Fh 8 IR, Ry
KT REY, WS R 1S
WEFE T RIFIF S AR L Fr R S U I AT R 17 h i S
BISENR, FERR 10 d X% HAR JEO & b T, e 1 45
RAHERMEh LR, PR BT ¥=0.0276X+0.0091, #H
KARECH 0,999, HA RUFMERIESCR, 4L 5 o
ELERANGE 4 R, R 4 0T, BEE R BETRARRZFE
d PR JEORR (A AR R B THE TR, YA R
S REE 10 d B, AR 6.82 mg/mL, mFAREO0 d
[RESE 5.75 mg/mL. BEE R REHET, JEMERITFHEITT
URREAR, BRI SO S N . Y4 R R (R 4R SR AE K
B, R P R SO B TR ER IS, O T IER S 20
ifR R /N F AU P REI S () R T B B AR S
USRS 3, B PR SRR B R R R, R RN
40 AR, 25 IR IR T Y 5 4.01 mg/mL, BE ST
WHNER 10%ME R AP GRGREM 293, 2.12,
2.96 mg/mL . X A RESZ IR NI &2 W pH =28 T 520, in
BT R TR R, SRR EF R SRR
TR JERE T FE, R R 7 1 T
2.3 ARIARME EXNERAPERE IS0

B R RS A KENAEILR, AR 4
PR B X RV 1Y) S0 U & T A EEE RS . R T SR
HBHERFR . FFESRINYRZ T pH 500 E R
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Table 3 Effects of different additives on VC content in acid soup
WIMFE BN/ % VC it/ (mg/100 g)
0d 10d 20d 30d 40d
sl 0 3.71+0.15* 3.61+0.21° 2.82+0.05' 2.16+0.14 1.65+0.11°
2 5.56+0.23' 5.62+0.08" 4.50+0.248 4.24+0.37" 3.85+0.14"
4 7.04£0.17" 6.84+0.15¢ 6.05+0.32" 5.73+0.25¢ 5.50+0.23¢
HER 6 10.16+0.33° 9.98+0.51% 8.21+0.60¢ 7.66+0.33¢ 7.1540.17°
8 13.48+0.42° 12.84+0.32° 10.7420.42% 9.38+0.49¢ 8.25+0.40°
10 14.51£0.44° 14.02+0.71° 12.94+0.61° 10.38+0.29% 9.90+0.58%
2 4.77£0.17 4.18+0.21' 3.42+0.20" 2.62+0.11 2.35+0.22Y
4 6.75+0.42" 6.56+0.38° 5.85+0.16" 5.24+0.30¢ 5.00+0.38"
Fris 6 8.92+0.21¢ 8.86=0.43" 7.42+0.53° 6.51£0.41" 6.05+0.25°
8 10.41+0.20% 10.01+0.47% 8.85+0.38¢ 8.42+0.35° 8.25+0.76°
10 12.74+0.61° 12.56+0.82° 11.05+1.02° 10.60+0.70™ 9.35+0.60°
2 5.15+0.347 5.22+0.11" 4.03+0.22%" 3.42+0.23 27540311
4 7.26+0.28" 7.02+0.628 6.02+0.36" 5.21+0.17¢ 4.40+0.22%"
e 6 9.56+0.42" 9.22+0.86°" 8.49+0.17° 8.06+0.55° 7.85+0.38%
8 10.87+0.19¢ 10.67+0.38¢ 10.05£0.45° 9.70+0.41% 9.33+0.77°
10 15.02+0.30° 14.85+0.44° 13.31£0.60° 11.30+1.01° 10.45+0.63"
e FBUAR RN bR 25 5 8.3 (P<0.05), T,
F 4 FERMEEMNER AT FERER RN
Table 4 Effects of different additive contents on reduced sugars in acid soup
. I JFURE 5 B /(mg/mL)
0d 10d 20d 30d 40d
= 0 5.75+0.12° 6.82+0.05™ 5.31£0.16° 4.32+0.06 4.01£0.12°
2 5.86+0.05 6.86+0.26 5.28+0.25 4.1240.12% 4.17+0.03*
4 5.78+0.21° 6.65+0.22"° 5.10£0.07% 4.05+0.17" 3.98+0.06"
BHER 6 5.72+0.08" 6.21:£0.08°® 5.08+0.11% 3.96+0.02% 3.65+0.11°
8 5.80+0.11° 6.29+0.19%" 4.76+0.14% 3.54+0.06' 3.2940.15¢
10 5.66+0.17° 5.94+0.21¢" 4.57+0.03% 3.25+0.20" 2.93+0.04
2 5.66+0.30° 6.57+0.12°¢ 5.08+0.28" 4.17£0.10"" 3.7240.10%
4 5.69+0.19° 6.33+0.07%f 5.14+0.15% 4.06+0.05" 3.2140.14¢
Tt 6 5.72+0.14° 6.16+0.15" 4.84+0.07"¢ 3.77£0.17% 3.05+0.02"
8 5.60:0.05° 5.82+0.08" 4.21£0.16 3.50+0.08" 2.77+0.05
10 5.77+0.24* 5.44+0.111 4.05+0.11° 3.17+0.04 2.12+0.08"
2 5.54+0.03" 6.49+0.21°% 5.22+0.09° 4.25+0.13" 3.85+0.04%
4 5.62+0.15° 6.31£0.05%" 5.06+0.24"° 4.08+0.08™ 3.7420.14%
BE 6 5.59+0.25" 6.22+0.13° 4.75+0.05° 3.66+0.14° 3.50+0.10°
8 5.76+0.10° 5.95+0.26%" 4.33£0.08°" 3.42+0.05%" 3.17+0.03¢"
10 5.64:+0.29° 5.78+0.07" 4.21+0.13" 3.2940.09" 2.96+0.07*

W, SERNEE 1, % 5 BUR. i | AL B
SRR, YR b pH i F B IRy 0
[, BEARTR pH K 3.89, MUHIRLAE] 10%0, FER . #F
BERNRARE R, R pH 42510 3.65. 3.52. 3.59, #BUER

pH MM R T A AR, ik 5 nl, BEE KRENRA,
BV P AT i E R e R R BT, R0 d SR
10 d AR At v AT S R 5 B B AR 22 SR8, I Ak T R i
IHRE B, BRI AR K BEE K BERIRA, FEdL
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AL E R S BN, A E 40 d (2SR R AT SRR Y
R 0.42%, =T 0dFEEEH 0.14%. A F RIS RE
RSP ER SR, HSIRMER ML, KRE40d
B, 2% A AR S F AR R R E R S i A 0.50% .
0.64%, T 10%A94E S H 2k E] 0.80%F1 0.90%, —3# 2
()7 7 (2 3 22 5 (P<0.05), X A RE-5 R 17 P i A= ) k1 e
WL pH A K. HUSINER e, BRAM RS pH AL, =
&AW EHAEY N R EAEN, SR e R
W BARTS, mAE R RN RE 3 N
IR A MR & i, BEISIRA Y pH.
24 ARFRMPIEEXERFHRERNFN

KA ER AWM BT RS, MRS T4
HEEMEH, FERE P EENERESZ—. PR
T 40 d BEANFERIGR I B &R AHE SRRz + 16
FIEIERR RIS, S50 6 B, A6 T 7 Fhassrisa sk
TR 9 FhdE TSR, Horh B E ARl 1AM & e,
25 FFRGFE N5 251,50 mg/100 g 1 136.22 mg/100 g,
ERPRN &A%, M 5.85 mg/100 g, A/ S
IRAFERRITLHER . A %R DL 2R A6 B B 1 5%
W, HARA R R . BEE SN B3, B
o3 R EUSEIR & R AR R SRR NS TN R, TR VSR

6%~8% K FIIEAE, IRAFESH 3 Fha i KA 3
182,99, 37522, 5521 mg/100 g, B& & T 25 AFE G
(P<0.05), Mds My XT oA 2 5L /R Tt 52 M AH X /DN, 528
FIFESRIEA F I B ER . 4SRRI FRSHEREN
oy, HARA R R R G SR T SR B, AUk
JE 6%~8%Ib}, REARIRTHLL IR 1A I 2 SR 5 ik

319: <‘\E

37k }\{X%\E

—a— AR
—e—Fiig

——BA

pH

36L T~
\§\§
¢

351
R s 6 s 10

W/ %

1 KB 40 d AR RR Y pH 19520
Fig.l1 Effects of different additives of fermentation 40 d
on acid soup pH

#5 FRFMYESEXNEH HER AR

Table 5 Effects of different additive content on titratable acids in acid soup

SRE 22 A A
W AR E R /%
% 1% 0d 10d 20d 30d 40d
e 0 0.14£0.01" 0.11£0.01" 0.26+0.01° 0.40+0.02" 0.42+0.01
2 0.16+0.01" 0.18+0.01¢ 0.28+0.01° 0.36+0.01° 0.50+0.01°
4 0.19+0.01# 0.22+0.01° 0.34+0.01" 0.43+0.01# 0.58+0.02"
BER 6 0.24+0.01° 0.28+0.01¢ 0.37+0.01¢ 0.52+0.01° 0.7240.03¢"
8 0.33+£0.01% 0.35+0.01¢ 0.42+0.01" 0.58+0.02° 0.7440.02¢
10 0.35+0.02° 0.39+0.01¢ 0.50+0.02¢ 0.67+0.03¢ 0.80+0.02
2 0.22+0.01" 0.24+0.01" 0.33+0.01" 0.44+0.01¢ 0.64+0.01%
4 0.27+0.02¢ 0.30+0.01° 0.38+0.01¢ 0.56+0.01° 0.72+0.01¢"
Frigg 6 0.31£0.01¢ 0.38+0.01¢ 0.45+0.01¢ 0.58+0.02¢ 0.78+0.02¢
8 0.33+0.01% 0.39+0.02¢ 0.49+0.01¢ 0.64+0.02¢ 0.86+0.02°
10 0.35+0.02" 0.45+0.01° 0.59+0.02° 0.77+0.02° 0.9040.03°
2 0.22+0.01" 0.24+0.01" 0.22+0.01% 0.50+0.01° 0.70+0.01"
4 0.25+0.01% 0.30+0.01¢ 0.35+0.01" 0.51+0.02" 0.74+0.01°
RE 6 0.33+0.02% 0.37+0.01% 0.46+0.01° 0.67+0.01° 0.78+0.01¢
8 0.40+0.01* 0.42+0.02° 0.53+0.01°¢ 0.64+0.01¢ 0.8240.02¢
10 0.41+0.02° 0.44+0.01%° 0.55+0.01° 0.72+0.01° 0.86+0.02°
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2.5 FREFRNME BXEL7 T E MR 3000y ]

e 5 R B A o R A L O W B 22 20
RIS B O WS PR AR, 2 5
PR T B P I o R R O . PR TR B | HE
I 40 d PR IFUAL R FT 3 S 45 B ST A R VR o | |
8 FiE NGO RN, ZRWE 2, %7, £8FR. 0 =L h Ll J\
Pl 2 PR, 8 FiAE DD EhR e i T TRy 7.5~20.0 min, S " é;.'s 50 7.5 100 lel.s 150 175 200
A RIFMER, K552 MRS 20 B H K. HER 6 A, R EA B ] /min
8 ﬁiwﬂﬂﬁ&ﬁ 3~7‘2 mg/L [ fﬂﬁﬁéﬁﬁ?ﬁ@éﬁ@i& T - 2-p-R L 3-I W 4-)7 s S-4LIE:
FHR BB KT 0998, THELRAE R R . didk 7 Al 6-Bife; 7-M A i 8-KiTH o
ABITERTAIG HPLC J7iRRe iU KA RUGERT 5 min 14 K2 72 mg/L AWEAR AT BRiE HPLC (A
SEBUENLH, HEEC s —8. BRHFE S LA I Fig.2 Standard HPLC chromatogram of 72 mg/L
6 FIEMIMEIGSY, SYHI e . pAET M. P e, stz . TR biogenic amine mix
e, AW, TR SAEMR S AR . ks gk =7 EVREOERZ. GMEE. EE5ESEERY
RS, SRR 60.79 mg/kg. 55.66 mg/kg, Table 7 Biogenic amine standard curves, linear range,
W & BT Y 7.86 mg/kg. R R B ) A regressio: ‘ef:ftions, and correlation coefficients
BERR TR PR L T i, M oveirt, mAe  EPIRRIR iﬁgﬁ? EERE HREEE)
W APBEUUIR AR BRI 14.96 ik 3~72 Y=47.818X-46.971 0.9982
17.70 . 18.48 mg/kg, W F KT 2 HHF: & 55.66 mg/kg B 3~72 Y=37.129X+2.0696 0.9996
(P<0.05); MR 4%~6%B}, A &R AL SR AR Vi Wiz 3~72 Y=43.242X+28.63 0.9982
PSR , Sas RS T S i 28.24 me/kg A J 3~72 Y=154.01X+64.576 0.9982
Ho B2 TR PRI RE S AR W B B IS T AR M b v AL 3~72 Y=174.48X+81.054 0.9983
MRiE, fELIEHEN. BRSNS DAY S S s 3~72 Y=145.38X+91.495 0.9985
WHUNFE AR, RPEERSHEREG SRR WA 3~72 Y=225.37X+141.53 0.9988
A, TR A B A iitics 3~72 Y=77.859X+5.9449 0.9997

R8 EAPEYRRENER

Table 8 Test results of the biogenic amines in the acid soup

whnoo H: YIRS B (mg/kg)
e BNINEE/%

LES ak PR TRk Il £l 1K e A Wi e 8

Gls| 0 60.79+1.32°  55.66£0.44*  ND  28.24+0.06° ND  19.70£0.22" 21.45+0.35° 7.86x0.11° 193.70+0.83"
2 63.06+0.83¢  32.63+0.28°  ND ND ND ND 27.70+0.14° ND 123.33+0.98!
4 58.65£0.448"  16.30+0.66 ND ND ND ND 28.92+0.09* ND 103.87+0.55'

E%ﬁ 6 59.77£0.61°  14.96+0.15" ND  11.83+0.17" ND  23.3440.02° 27.55+0.05° 12.78+0.22° 150.23+0.12¢
8 59.87+£1.92°  29.70+0.08" ND  14.48+0.1" ND  25.01£0.16"° 26.94+0.21° 12.80+0.09° 168.80+1.05°
10 68.79+1.68°  28.32+0.44®  ND  12.28+0.22%8 ND ND 24.18+0.17" 18.71£0.05* 152.28+1.33"
2 72.77£0.48°  33.21+0.94° ND  17.40£0.48° ND  9.04+0.24"  22.79+0.10° 16.97+0.14" 172.18+0.74"
4 57.65£0.759  33.03+0.30° ND  20.09£0.25° ND  21.17+0.11  20.83+0.05'  5.32%0.01" 158.09+0.96°

FrisE 6 79.39£1.22"  17.70+0.07' ND ND ND ND 27.19£0.20°  4.59£0.01' 128.87+1.77'
8 60.38+2.08°  23.21+0.42" ND  10.57£0.20' ND ND 26.83+0.34%  3.3420.03% 124.33+1.03’
10 57.02+0.45%  28.50+1.05¢ ND  14.65£0.08" ND  22.10£0.06° 24.93+0.09"  3.26+0.02" 150.46+2.16¢
2 57.97+0.798"  39.38+0.66" ND  14.51£0.19"  ND  20.86£0.30° 24.54+0.24%  7.27£0.07% 164.53+0.77°
4 60.03£1.25°"  27.80+0.10¢ ND ND ND ND 26.18+0.17°  4.93£0.12' 118.94+0.46"

HAe 6 57.86+0.75"  18.48+0.33' ND 1036027 ND  20.17+0.03° 17.60£0.11™  7.49+0.107 131.96+0.05h

8 55.77+0.53 37.4440.56° ND  16.60+0.33° ND  16.96+0.17¢ 22.37+0.08  3.28+0.13% 152.42+0.17"
10 60.93+1.02°  36.45+0.17° ND  18.95+0.10° ND  19.98+0.21° 22.36+0.15  8.50+0.05% 167.17+1.10°

TE: R ND FRARAGM i
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