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Study on fermentation characteristics of fermented yellow serofluid by
Lactiplantibacillus plantarum and its microbial transformation
ability of soybean isoflavone

DU Long '

(Shanghai Tramy Green Food Group, Shanghai 201314, China)

ABSTRACT: Objective To study the fermentation characteristics of fermented yellow serofluid by 9
Lactiplantibacillus plantarum strains isolated from Chinese traditional fermented food and their microbial
transformation ability of soybean isoflavones. Methods The basic components of yellow serofluid were detected.
The ability of Lactiplantibacillus plantarum to yellow serofluid water was studied by cell count, titrated acidity and
pH. Then, the changes of f-glucosidase activity and 6 kinds of soybean isoflavones content were detected by
absorbance and high performance liquid chromatography, respectively. Results The yellow serofluid contained
essential nutrients for the growth of lactic acid bacteria. Nine Lactiplantibacillus plantarum strains could grow in the
yellow serofluid and produce f-glucosidase, which had a certain microbial transformation ability of soybean isoflavones.
Among them, Lactiplantibacillus plantarum 17-17 was the best one, which could reach 8.49 1g CFU/mL of viable cell
count and 0.68 U/mL of f-glucosidase activity at 6 h of the fermentation. The content of daidzein, glycitein and
genistein increased by 15.04, 2.35 and 28.71 mg/L, respectively. Conclusion Lactiplantibacillus plantarum 17-17 can

effectively improve the bioavailability of soybean isoflavones in yellow serofluid, providing an important theoretical
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basis for efficient recycling of yellow serofluid.

KEY WORDS: yellow serofluid; Lactiplantibacillus plantarum; p-glucosidase; soybean isoflavone; microbial

transformation
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BRGNS TR K, NFRRGFLE . Bk
THEERNFENERYI, AT A (biochemical oxygen
demand, BOD){F ik 5000~10000 mg/L, fk277% % it (chemical
oxygen demand, COD) 15000~24000 mg/L!', #3 K \ &
Ml U H e R B R AR, ANMAST A N E TR
4y, T H2s 45 AR A ERED R B IRt R 0 E Y
AN XS IR TG AR, A T D EOK 1
ST REPE Y TR ER U s FE DA AR ) R SRR ] A A g
Py 3R, BB Sh B K [ROR T,

K 57 # i (soybean isoflavone, SIF)J2& %3¢ /K Fh b4
oA YIS PE Y K R — 2 (Y SIF AR AL Tk P,
SIF HA ZEMEMSE G E, R et =AU b il i a0
B A | FRAR bR sl ke IXUR: 2 A R R U O, [ 4R
Fep SIF AT 12 P Sl (U, G 3 FhiF e BUAN 9 Al 2 .
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FF BN, H LT A (PR ANIHR IS, AR 1 Bl 4
S B AT Tl AR N FRAR SS9 T 3 Rl g
PR TERCROK o 2 v SIF A 55 AR AE 0L, K ILEEE 24 h
JE K AP A SIF B &m0 T 14.45~18.79 mg/L.
IR BRI R T S FOK PR AEA SIF AWt
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11 (32 E Denver Instrument 23 7]); TU-1810 FU 454N A] 435
SEEETHAL AT AL A PR TR A A, YOIN FUREgARAYL
(3H Eppendorf /A F); 1200 4 m=5 a0 AH TS (35 [E Agilent
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AOFERN AN T MRS IR IE IR 5L h, 76 37°CHE9% 18 h 5
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FESh, EATJE SRR
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AR ROE R E T IR AR, (E 37°CTF K 9% 48 h )R #EAT
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L

pH K FRCY pH T E AL
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F1 HEHREIRIFES 16S rDNA NFLER
Table 1 Origins of strains and sequencing results of 16S rDNA

®2 BMERBRER

Table 2 Gradient elution program

TR A BBRA PR [7) 50 e v T
HWIFAFR  Lactiplantibacillus plantarum strain
G2 JY53
RINREE HWWIFLTR  Lactiplantibacillus plantarum strain
p p
ER0 G3 MG5248
WYIFAF  Lactiplantibacillus plantarum strain
G7 MG5248
AR WL Lactiplantibacillus plantarum strain
£ 17-17 JY28
IR R GG HWWFLAF R Lactiplantibacillus plantarum strain
p P

W S1L6 6-6

HWWIFLITFR  Lactiplantibacillus plantarum strain
IX-4 13

WY Lactiplantibacillus plantarum strain
5 N JX-16 SL74-3
e
FWFAFR  Lactiplantibacillus plantarum strain
JX-19 MJ0301

FWFAFR  Lactiplantibacillus plantarum strain
JX-23 TSGB1291

Aisf 1] /min A /% B #H/%
0 90 10
40 40 60
50 40 60
60 90 10

PRzl 0.1 mol/L ZMR-ZMRENSE ik
(pH=5.0)433MBcHl 0. 0.1, 0.2, 0.3, 0.4, 0.5, 0.6 mmol/L
FIXT R SER A 10 mL, B 0.1 mL, JEAZ L =
1.0 mL, 7£ 45°C N 30 min, #RJ5ABIMA 1.0 mol/L
) Na,COs & 1.0 mL, F FHEFHR L AE 400 nm A0 5E T
B, FTEAREZE N Y=0.4857X+0.0477 (+°=0.9993),
X X SEZR B (¥ (mmol/L), Y 7 ODugg nme

FESRAIIRE: 7E 0.1 mL AURESPIIA 0.2 mL 5.0 mmol/L
XAl 5 4% - B~ DN T 46 26 BT V5 R 0.7 mL LR % wh ik
(pH=5.0), 7£ 45°CIHEJZ ¥ 30 min J&, SZRIHIA 1.0 mL
1.0 mol/L Na,CO; A 11, 7 400 nm AMIE KGR

WG 5 RN AT, LA 1 min fE0AE K
1 pumol/L X i F 28 By e 55 () i 22 SN — > B T
1.3.5 KRaFHe)4FHn

PR 2 2l HETRRRIL 3 FPiToCH SIFCREAR
., REME, KGHI0)M 3 FopEtrEm SIFGURIAH . K
BEH . REH)FRENSE 10mg, HFFEESEZE 10 mL it
BT B 1 g/L M BRI . A BV B A 2 oL R vk
FEH 0. 10, 20, 30, 40, 50 pg/mL HIARAEE L, FH 0.22 pm
Uk I ) U R R AT R AW A 8 1 (high  performance liquid
chromatography, HPLC)#;ill . faii41:°h GL Wondasil Cig
(250 mm»4.6 mm, 5 pm), FBIAH A N 0.5%IK LERKIFIR,
WBhAH B Oy R, MERERLSH 20 pL, WiEH 1.0 mL/min, £
R 40°C, Kl K h 260 nm, PEBLFR I AL BE VR, HL
EREPANGR 2 Fin. DA 2 43 i e B i AR A, W T R
YPABAR AL 6 FivhR e i O RS E 2R 22 A A A v i
Lk 3 ims

#3 6 MAERERMIREMLSE
Table 3 Standard curve equations of 6 kinds of SIFs

pNGR ;s e S EE oy 7
KEFF Y=72.576X-197.20 0.9999
KGHETT Y=54.787X-49.338 0.9997
PREARTF Y=89.466X—79.943 0.9999
KREHIT Y=78.715X-117.95 0.9999
KOWR Y=67.465X—34.249 0.9990
YRR FR Y=109.53X-22.206 0.9995

T KA Xy SIF bR fh BTk B (ng/mL), Y A& (mU)

FEG I E: B 20 mL AE 5, A 20 mL HEE, 7F
60°C HEF I 1 h, i1 0.22 pm (UK IR UK IR #E1T HPLC £y
W oS MR o ot e 0 B LR R P 5218 STF IR
1.3.6  FKIBESHT

FRA 28T 3 A TPATER, BRIk A SPSS
23.0 B4, KR A GraphPad Prism v8.0.2 # . 255U
FIHEPR MM ZETE TR, BEE A TEE Tukey 250
W ZERT 5 53T o

2 EREHR

2.1 HWBEIKERBS 7R
FHORIEAR R e R Bn, wE KRS A
J . BRI T 4351 4 (969.10+0.40) . (1.11£0.26) .
(0.60+0.11)F1(0.32+0.02) g/L. HIILAT I, #EHAKPEAHH
Z WK F— 5 i PR TR S SR ST A W A K B b 7 1Y
FY T, R AR MEASG, vHTRHEY KB,
LB SR T 1 5 N A S A A 5 SR AR LR X
k. BREWRESHMAGHZESA L, IHh, R R
AHXTR2Z 8], W] LB RO R e o
22 FBREABRRKHLZEFFE ST
THAEWITE R BERE N Y RO AE KRR 0 S AR e
RIETER . EERA 9 MAEYIZUAF R 3R BEROK, XA
[RLRAS s PR S A T T 6 AR . pHL AR 2 192 8 ) < LAY
HARKAE, ZERAFIUNZR 4~6 FiR . B, & EEmE
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0~6 h B, BTAT R it v (4 TG B EICRI e FR T, pHL BRAIK. 7
JRIE 6 h Ny, TEEECARIRME; A 6 h ZJ5, WS EEUTIh R
RIEREAR, pH ARSEREAR, eI . BIkk 17-17 12k
KEBTIdR, KEE 6 h J5HIG A 0 h B9 4.98 1g CFU/mL
K] 8.49 1g CFU/mL, HK A G7 wikk, LB 6 h 5
IO 0 h I5FHY 4.50 1g CFU/mL #4143 6.91 1g CFU/mL. M
BROKBIEA R T 85 0k, BIR AR & B IFA
Sy g, AT RE N I BT A LR TR IR EROK A R R
R AR S AR 22, A BRI PRAE B 6 h S ik B
G AL, Z I R ECERER  RE . AEE R R LI
FURRTE A BB RO R dRc A R TN ] 6 he

MR 5 FiFR 6 AT LIE H, 9 PRILER DA AE B K R I

AR IR RE ) AR, Hop, BERE 17-17 A G7 KR IRK
) pH £ R BELS HBT DA 4.15 4390 F % 51 3.80 F11 3.86, ik
FEBRE M 5.00°T 434 L T+ 5] 88.60 Fil 86.20°T ., FLELHE &
TR B 2R K I 2ok A e 7 A 1 L IBR N 2 TR S R 2 ) T T RE Al
KRR pH N, W mREF = EERHE . #HER
BE B T 5 3 5 Wi ) 5 1 R P A oty 25 1R P 5 A 1) 348
A PO FUR B 2 BOROK R K R AR R 1 ROK
A B AR . RS

AL, RO [ J (R FLAFBA, R 35 K (138
eI, Hor, 17-17 WdkA K BE i, RS T
Fofth 8 BRI A A ST o X BB T LA BROK R R &
T2 TR A o

x4 ABHEEERNTL@=3)

Table 4 Variation of bacterial concentration during the fermentation (n=3)

& %U/(lg CFU/mL)
R AR
0h 2h 4h 6h 9h 12h

G2 4.45+1.25 4.53+1.02* 5.52+0.26™ 6.39:+1.24™* 4.93+1.41* 3.43+0.21*

G3 4.30x1.11** 4.56+0.15** 4.74£1.10* 5.44+0.17*A 4.31x1.36" 3.29+0.30**

G7 4.50+0.31** 5.04+0.37* 5.54+1.37* 6.91+0.06™* 6.34+0.40** 5.78+1.09"*
SIL6 4.20£0.17* 4.30+1.41" 4.43+1.26" 4.96£0.10" 4.4240.31" 3.62+1.28"
JX-4 4.80+1.11* 5.79+0.34* 6.05£0.19* 6.61£1.37%4 6.35+0.00** 6.05+£0.97%4
JX-16 4.50+1.02* 4.85+1.06 5.82+1.32* 6.67+0.14™* 6.26+£1.20** 5.66+0.09"*
JX-19 4.30+1.08* 4344133 5.30+£0.02** 5.43£1.02%4 5.12+0.37** 4.37£0.09"*
JX-23 4.20+1.17*4 4.20+0.41*4 4.84£1.04** 4.74+0.19** 4.52+1.11% 4.37+1.40°A
17-17 4.98+0.95% 6.58+0.09* 7.97+1.39* 8.49+1.02° 7.94+1.23* 6.93+0.19°*

e RN BE PARFRIR A —SURE L 2Z 8], RFERE ARRIR A —4 74 i 22 ] 14 fi 25 7K F-(P<0.05), R,
5 %B2EAE pH T @n=3)
Table 5 Variation of pH during the fermentation (n=3)
pH
RV T R
0Oh 2h 4h 6h 9h 12h

G2 4.15+0.01** 4.110.00™" 4.090.00"5¢ 4.08+0.00°¢ 4.05+0.01°" 4.02+0.01°°

G3 4.15+0.01** 4.14£0.00°* 4.10£0.01"" 4.07+0.01°¢ 3.98+0.00"" 3.80+0.01°F

G7 4.15+0.00* 4.13£0.00°>48 4.11£0.01%5¢ 4.09£0.00™¢ 4.03+0.00°° 3.86%0.00"
SIL6 4.15£0.00* 4.1420.01°* 4.13£0.00"4 4.09+0.00™" 4.02+0.00°¢ 3.85+0.01°
IX-4 4.15+0.00* 4.14+0.00°8 4.14+0.00°8 4.13x0.00"® 4.08+0.01%¢ 3.96+0.01°
JX-16 4.15+0.01** 4.10£0.00"® 4.09+0.00°5¢ 4.07£0.01°¢ 3.94+0.00°° 3.86+0.00F
JX-19 4.15+0.00* 4.1420.01°* 4.1240.01°%AB 4.10+0.00°® 4.01£0.01°¢ 3.85+0.01P
JX-23 4.15+0.00* 4.14+0.00°8 4.13+0.00°B¢ 4.1240.00°¢ 4.05+0.00"" 3.86+0.01°F
17-17 4.15+0.00"* 4.12£0.00"" 4.10£0.01°B¢ 4.090.00°¢ 3.990.00"" 3.80+0.01%F
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®6 REBHEFERENHENLGH=3)

Table 6 Variation of titration acidity during the fermentation (n=3)

P— i E R BT
P7AN Ii‘j
0h 2h 4h 6h 9h 12h
G2 5.00+0.01** 13.50+0.04® 26.30+0.07%C 39.40+0.02°° 56.95+0.00*" 62.50+0.01°*"
G3 5.00+£0.01** 14.30+0.43%8 27.90+0.00°C 46.70+0.28°4P 63.20+£0.06" 75.20+0.01°F
G7 5.00£0.01** 17.00+0.11%8 30.10+0.414¢ 46.90+0.03°P 67.75+0.07°¢ 86.20+0.05"
SIL6 5.00+0.01* 14.50+0.07°® 25.70+0.01*¢ 48.20+0.02° 66.10+0.03 70.70+0.05
IX-4 5.00+0.01* 13.70+0.06® 27.00+0.04°C 46.20+0.09"P 66.80+0.01°F 83.10+0.07°F
IX-16 5.00+0.01** 11.50+£0.01°® 20.30+0.00°¢ 32.90+0.57°° 54.45+0.05" 66.60+0.02
JX-19 5.00£0.01** 14.50+0.37*® 27.10£0.19C 50.00£0.80™ 73.00+0.61F 81.60+0.09%"
IX-23 5.00+£0.01** 17.40+0.86°® 29.90+0.43% 45.10+0.84°P 70.90+0.365F 75.30+0.04°F
17-17 5.00+0.01** 19.20+0.06%® 29.40+0.00 50.10+0.09™ 74.95+0.34"F 88.600.03"°

23 FMEMAKEFHEENEDELEDSHR

BT SIF AT LAFR a-FUBHTFBGE -3 A i 1
RO SIFPT X A i D B AE e TR, il R 4%
v e R 520 F RIS HLAR 22 1 Je: p- BT I, &
ARSI, M K Ry X 07 B e R ) A
SRR E RS, KEFFAT AL K G F o, K
ST ARG KGR, JURR T AT DAL AE R Ykl R
. CABEIRGE, REABRERA L p- A Y
eV, B BT W B R S R K T S P S B
TE 2R A e AL O SRS . DRI, AT LA o A A ]
FEERE SR ) - A W TS, )25 00 8 B AR X STF
1 A W Ak R

JNFE 7 AR, 9 RAEYIFURT R AR K T R ROK B AR
T pR AT, (AR LA RS . G2, G3,
G7. SIL6. JX-4. IX-16 Fl 17-17 Btk0 p-7 2001 G

6 JITE KW 0~6 h Z AT BT, FLYE 6 h B3k 3 i i T
51, BEIGFRAR; T IX-19 F JX-23 BEARAY B-75 % BHH Wi T
WHIEREE 0~4 h N BT, 16 4 h BEERE S B, BEJE
15 o A3 M DR AT 68 Ay it 25 o T s 1] i B R % A 2R ) pH
B REANR, B~ 2 M T B M R 0

16 9 RFLER B, 17-17 Fl G7 Bikk, IS & nhik
F 0.68 U/mL, 3/ IHAAE G i WIS 19 2~3 £, HETX
IRk AT i LA 40 R 10 SIF YAk fe o Iesh, FFA
PR T BB AL SEE BRI A KSR A -5, £
HH X LB Al ) FLFF PR B~ 2 T i ) 28 & /D R A A
KA,

K HPLC 3EAG I T FE 5 6 Bl STF 3. &1 1 2R
6 Fl SIF bRl ih IR A B HPLC &, H W F ikl K
SAT . KSR PR, Ketim, B mEmyes
KE, B 1 HalLEH, A5 2008800, 68K RIT,
HE I HPLC 4504 T a4k &4l

F*7 REEEAE p-EEREEBEENTH®0n=3)
Table 7 Variation of f-glucosidase activity during the fermentation (n=3)
_ BRI BT IS /(U/mL)
KR AR
0h 2h 4h 6h 9h 12h
G2 0.00+0.00** 0.13+0.05"8 0.32+0.01%¢ 0.43+0.01%° 0.29+0.01%¢ 0.24+0.01%
G3 0.00+0.00** 0.35+0.01%8 0.39+0.01°8 0.50+0.01°¢ 0.29+0.02%° 0.25+0.01*°
G7 0.00+0.00** 0.54+0.028 0.58+0.028 0.68+0.01°¢ 0.49+0.05° 0.43+0.01°°
S1L6 0.00+0.00** 0.26+0.01% 0.26+0.00"® 0.28+0.00% 0.17+0.00%P 0.12+0.00°"
IX-4 0.00+0.00** 0.25+0.00*® 0.26+0.01°*® 0.40+0.01%¢ 0.15+0.00%° 0.12+0.00°"
IX-16 0.00+0.00** 0.22+0.00%® 0.23+0.00%® 0.24+0.00%® 0.17+0.01%¢ 0.12+0.01°°
JX-19 0.00+0.00** 0.26+0.01% 0.30+0.00"¢ 0.27+0.00%® 0.24+0.01*° 0.23+0.00%°
JX-23 0.00+0.00** 0.38+0.00*® 0.41+0.00°8 0.25+0.02% 0.14+0.01%° 0.12+0.00°°
17-17 0.00+0.00** 0.51£0.008 0.56+0.068 0.68+0.00°¢ 0.33+0.01°° 0.24+0.00*°
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Fig.1 HPLC diagram of 6 kinds of SIFs standard mixture

REEMB KT 6 A SIF BY&RAP N KEFF
22.76 mg/L, KRG T 11.67 mg/L. Yok AT 43.52 mg/L .
KEHIC 1.14 mg/L K EHE 2.90 mg/L YR AZEK 18.91
mg/L. BFH A SIF i 5488 77.95 mg/L, FICR! SIF i 5
H4 22.02 mg/L, AT WL TR oA SIF (95 & 2 i & SIF
Y 22.03%, 3 8 MR, KRS 3 FORETY AL SIF &

EIHE AR TR, AR R 3 FHooRl SIF, H&
EWEMF R ARG MYBARTT AT, 755 B
VAL SR, ERBE BN RIS, K 4~6 h J5
KM KRG, KEH0, YRRy AZR
FRIANA . BHOKLER LR LR v ks, H
WEHFHY SIF JASE AL, BARM R Tk fbhis. Ko
B AL T HoAMl SIF A6k, HEHROKHR
SR TEAR. KEETMEARE SRR 17-17 Wk
e R G R A M 2.90 mg/L 2 E 5.25 mg/L.

GAEFZEINA SIF Wi ke, # 9 HRARE D,
17-17 Wtk SIF #ALRE SR, Hkh G7 Wik, 17-17
IRk SIF # LR T3k 54.14%, Hp REHIG, KEER
TG Z B I T 15,04, 2.35 F1 28.71 mg/L KREYL
6 hJ5, KRR B SIF (9 5 & &k 67.29 mg/L, &2
TIRIR G LS R 3~4 £i5 LA E o BRA & PURLRR BRI AE 9
oK AERREST . 7 BRI R Y RE T AN SIF 1F% AL
fE IS IEAMIE, ZHU g rh A5 IS5 . %
5N e SIF ZE WL AL BE o8 U E a4t TR EF I S
Z A

*8 AEHE 6 MAEZRRINEZENTH0=3)
Table 8 Variation of 6 kinds of SIFs content during the fermentation (n=3)

i /(mg/L)
JHES KRR
0Oh 2h 4h 6h 9h 12h
KEAF G2 22.76+1.57* 14.43+0.58"8 13.24+1.87%® 10.10+0.68%5¢ 8.09+0.83%C 7.29+0.76™¢
G3 22.76+1.57* 17.46+1.52%B 15.30+1.14° 15.06+0.61°8 14.98+0.56°" 14.01+0.48"
G7 22.76+1.57* 4.17+1.36% 4.06+1.68%® 3.92+0.83¢B 3.87+0.51%® 3.84+0.55%8
SIL6 22.76+1.57* 12.30+1.49*" 8.05+0.57%B 8.20+1.44%8 8.36+0.998 7.99+1.80°"
IX-4 22.76+1.57* 9.32+1.048 5.80+1.53%B¢ 3.41+0.81<¢ 3.33+0.75% 3.16+1.07°¢
JX-16 22.76+1.57* 20.41+0.51A 15.39+1.72%8 9.33+1.27% 4.27+0.66P 3.24+1.02°°
JX-19 22.76+1.57* 14.27+1.49"8 10.25+1.66™<5¢ 8.24+1.39% 7.19+1.51%49¢  7.13+1.32%¢
IX-23 22.76+1.57* 16.96+1.46" 16.65+1.07°" 15.85+1.03%8 15.84+1.77%® 15.82+0.65"
17-17 22.76£1.57* 4.08+0.92® 3.99+1.25% 3.80+1.318 3.78+0.50% 3.77+1.67%8
KEHTH G2 11.67+1.55" 10.99+1.76* 10.82+1.82°4 10.77+£1.76* 10.75+1.56* 10.60+0.55*
G3 11.67+1.55™ 10.60+0.84* 10.55+1.85 10.50+0.66* 10.48+0.92%A 10.47+0.78**
G7 11.67+1.55* 10.31+1.10* 9.09+1.72* 8.94+1.78* 8.21+1.53* 8.06:+£0.50*
SI1L6 11.67+1.55* 10.96+0.75* 10.95+1.56™ 10.83+1.68* 10.80+1.48** 10.40+1.58™
IX-4 11.67+1.55* 10.38+1.07*4 9.83+1.49** 9.63+1.40** 9.53+1.55* 9.52+0.85*
JX-16 11.67+1.55* 9.22+0.78* 8.92+0.73** 8.62+0.95™ 7.71£1.06™* 7.71£1.69**
IX-19 11.67+1.55% 11.04+1.53* 10.44+0.63** 9.37+0.54* 8.53+1.05* 8.534+0.49**
JX-23 11.67+1.55* 10.57+1.54* 10.53+0.64* 9.38+1.78* 9.36+0.89** 9.08+1.46"
17-17 11.67+1.55* 9.86+1.42% 7.96+1.85* 7.06+1.58* 7.05+0.59* 6.4140.94*
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B /(mg/L)
p R BETE R
0h 2h 4h 6h 9h 12h

PRI G2 43.52+1.74™ 31.7241.16™8  25.18+1.85C  21.33+].43%CP 19.69+0.97%° 19.68+0.71%°
G3 43.52+1.74% 35.98+0.48"° 16.66+0.99%¢ 11.68+1.59° 11.23+1.35° 11.05+0.73°

G7 43.52+1.74* 33.84+1.28" 31.65+1.70™ 24.10+0.83%¢ 23.66+1.33°¢ 21.77+1.25¢

SIL6 43.52+1.74"A 31.31£0.57%  27.25+0.62°  22.19+1.13*° 21.20+0.47°° 20.43+0.95°

JX-4 43.52+1.74" 33.43£1.26™8 27.40+0.88°C 24.24+0.90°° 21.25+0.830 20.35+1.72°°

JX-16 43.52+1.74* 23.34+1.85%® 21.33£1.36*5C  17.3240.83*®P  16.31+1.82°P  15.09+1.30""

JX-19 43.52+1.74* 27.31+0.89%F 22.29+0.64™C 20.23+1.76™¢ 19.27+1.07™P  15.21£0.96*

JX-23 43.52+1.74% 35.80+1.10° 15.60+1.82% 13.39+1.18%¢ 13.19+0.54%4¢ 12.32+1.03<C

17-17 43.52+1.74* 27.69£0.72%F  12.62+0.99 12.42+1.16%¢ 11.41%1.40°C 11.35+1.61C

Kot G2 1.14£0.20* 6.85+0.71%" 6.88+1.24" 8.44+0.87°® 9.16+1.46" 9.32+0.62""
G3 1.14£0.20* 4.03+1.15*8 4.96+0.52"8 5.79£0.60°" 5.86+0.77* 5.87+1.10™8

G7 1.14+0.20 15.76+1.81® 15.49+1.42%8 15.67+0.49"® 16.5+0.64"° 16.78+1.71°®

S1L6 1.14+0.20* 9.30+0.50°® 13.19+1.15%8¢ 14.33+0.85"¢ 14.75+1.83%¢ 15.09+1.48°C

IX-4 1.14+0.20* 10.04+0.75%® 13.51+1.845¢ 15.54+0.68C 15.610.78*¢ 15.79+1.29%

IX-16 1.14£0.20" 6.71x1.79"" 7.95+0.57"" 8.87+1.49" 9.37+0.72°" 9.42+1.24""

JX-19 1.14+0.20* 6.74+1.02%" 7.55+0.88" 8.33+1.13%® 9.00+1.32°® 10.37+0.49°B

IX-23 1.14+£0.20* 4.1240.49*8 4.99+1.88*8 5.82+1.08%® 5.82+1.14® 5.84+1.13°

17-17 1.14£0.20™ 14.85+1.87°® 14.93+1.42°" 15.12+1.35%8 15.29+0.80°" 16.18+0.49°

KE®E G2 2.90+1.63* 3.35+1.28* 3.36+1.66™ 3.38+1.17** 3.53+1.80* 3.64+0.96*
G3 2.90£1.63* 3.00+£1.04** 3.02+0.75** 3.07+1.26™ 3.08+1.81*4 3.08+0.59**

G7 2.90£1.63* 4.19£1.78" 4.35£0.49"* 4.54x1.21* 4.68+0.56™ 4.72+1.66"

SIL6 2.90+1.63* 3.07£0.68** 3.16£0.93* 3.23£1.73* 3.24+0.76* 3.25+0.50*

JX-4 2.90+1.63* 3.51£1.85* 3.76£1.77** 3.82+1.26™ 3.93+0.67* 3.97+1.30*

JX-16 2.90+1.63* 2.96+0.77* 3.32+0.94* 3.94+1.82* 4.10+1.08™ 4.11+1.56"

JX-19 2.90£1.63* 3.30+1.88** 3.58+0.92*4 3.59+0.82** 3.60+1.07*4 3.61+0.86™

JX-23 2.90£1.63* 3.15+0.90** 3.26+1.48* 3.45+0.69** 3.58+1.14* 3.60+1.09**

17-17 2.90£1.63* 4.22+0.66™ 4.27+0.88"* 5.11%1.72* 5.22+1.82% 5.25+1.11*

PRI R G2 18.91+1.14* 23.53+0.82*%  26.19+0.61® 31.88+1.33% 33.69+1.39*C 33.76+1.68*C
G3 18.91+1.14* 24.89+1.24%° 34.77+1.14%C 39.06+1.04°P 39.3440.92°° 41.36+1.09°°

G7 18.91+1.14* 29.71+1.16°® 30.97+0.78°® 38.78+0.83°¢ 39.00+£1.10°¢ 40.65+1.39*¢

S1L6 18.91£1.14* 25.36+0.57"P 29.35+1.06%C 29.92+0.89* 30.34+0.62%C 30.84+0.97C

IX-4 18.91£1.14* 22.88+1.05% 28.06+1.77%8 28.30+0.48°° 28.54+1.11® 29.62+1.40°°

IX-16 18.91+1.14* 26.49+1.35%8 27.14%1.22°%¢  31.19+0.93*P 32.43+0.75*P 33.03£0.77°"

JX-19 18.91+1.14* 36.40+0.56° 40.13+1.46°5¢ 42.5140.72°¢ 42.53+1.17°¢ 42.99+1.66*C

IX-23 18.91+1.14* 26.86+1.52%8 36.98+1.03C¢ 40.73+1.33%¢ 40.75+1.23°¢ 40.84+1.51°¢

17-17

18.91+1.14%*

352241218

46.82+1.07

47.06£1.10°¢

47.62+1.69%

47.24+0.50°¢
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