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Abstract: Based on consumer preference for acidity, the effect of cofermentation with lactic acid bacteria on the flavor characteristics of
biscuits was investigated in this study. During an evaluation of consumer preference using biscuits fermented with lactic acid bacteria that were
prepared using doughs with different pH values, the fermented dough with a pH value of 4.35~4.20 scored highly. Biscuit samples were
fermented using 21 strains of lactic acid bacteria, whose effects on the flavor were examined. The sensory descriptive analysis evaluation
showed that the nutty flavor, the fruity flavor (smell and taste), and the intensity of sweet and tart flavors of dairy products were positively
related to consumer preference; the intensity of the butyric acid flavor, the bitter flavor, and the yeast-derived flavor were negatively related.
There were significant differences in the contents and types of volatile compounds of biscuits fermented with different strains. The contents of
esters, carbonyl compounds, and hydrocarbons were positively related to consumer preference, and the difference in the type and content of
organic acids and ether compounds was one of the main factors affecting the flavor differences of the biscuits and the different scores in the
preference evaluation. The results show that the biscuits fermented with Lactococcus lactis strain XX3 had a relative good sensory flavor quality,
and their fruity flavor intensity and ester content were significantly higher than those of other groups.
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Table 1 Basic information on LAB strains used in this study
HRG S HAY BETHA4

ZK1 A IAE Lactobacillus plantarum
ZK2 BAE R HRA
ZK3 KEEIATE
ZMm1 HAIATE
ZM2 KEEIATH
ZM3 RHE R IRE
ZM4 AR KA
SQ1 A IATH
SQ2 FEESATE
SQ3 BAE R A
SQ4 BAE R A
XX1 HAIATE

Pediococcus pentosaceus
Lactobacillus fermentium
Lactobacillus plantarum
Lactobacillus fermentium
Pediococcus pentosaceus
Pediococcus pentosaceus
Lactobacillus plantarum
Lactobacillus casei
Pediococcus pentosaceus
Pediococcus pentosaceus

Lactobacillus plantarum

XX2 2 FATE Lactobacillus brevis
ABAARE AL _ _
XX3 Lactococcus lactis subsp. Lactis
A

XX4 HEFATE Lactobacillus mindensis

sc1 KEIATH Lactobacillus fermentium
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SC2 EEEIAE
SC3 REMRMKEA
SC4 FLBRSLIR
SX1 FE&5LATE
SX2 KK H R
/Ny, migss B m T ARAR; &Nk
W, REMFEMERAR: B, JoRE ke
BIRAR]: AR, ARV ERERAR: Bk
ANEVETIERE, BRI AR AR BilaAAs,
HAFN R AR AR FURE M, LR B
ARG, 43 B EUSCAR TR EAN AL X (1)
FATHI A, BAREMRGEENER 1. FREAK. FRE.
AN PR . LKATRIREE. VUK SR
RN FrERE . mHiR-80. BafiE. Hum. o
bi BHRHE, EAERLFRFERAR; BERHE
W, JEE OXOID AR A .
12 FEMNBEEL
Centrifuge 5415R A £5.00/L (1.5 mL). 79480-30
%154, %E LABCONCO A#]; ATLAS MOTOR
150 JE AL, B KF] MARCATO A &) SM-25 it EHL.
SK-12P fi#EF6. SK-12P |24, THHENA R
F); Trace MS S AHERE-FIRERH{L, 3£E Finnigan
AF]; 75 um CAR/PDMS [EIFHFUARE A HGK, £
Supelco AF].

13 SEHhhE

1.3.1 FLERA A AR e B b

(1) ABREBARFER (MRS) HIECHIZ IR
FECE T R s, BN EAE 10 g,
WIZE 109, BERHEIUIS5 g, Hi%iME 209, LBREN5
0, IFERRE 8 29, WA M 29, LKAMERE:
0589, PWKAHIRES 0.19g, MiE-80. 1 mL.

(2) ¥ R0 1000 mL 255 1KV,
A1 1 mol/L #5FREL 1 mol/L S AN AR pH &
6.2~6.4, 115 ‘C{ZHKEE 20 min,

(3) MRS BiflEEFRAETE MRS WA 7R R
JTFERE b, AN 1.5%~2.0%E g, 115 CigHvk
20 min.

1.32 FLERE A4 H &

(1) B4 MRS AR 7RG I ALIR B B T
8000 r/min. 4 CYA4EC 10 min, 37 LiERFEE, IF
PTG AR H B /K e i Ak 2~3 I3 5

(2) FITCHE e FLIR B R A A, T 2 R AR
8x10°~1x10" CFU/mL, KL E Bl IR B L

Lactobacillus fermentium
Weissella cibaria
Lactococcus lactis
Lactobacillus casei

Pediococcus pentosaceus
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Table 2 Fermented biscuit recipes

JR A B R BT 1%  FLBRE YRR B T1%

VIR <7 100 100
ALBRh 30 30
@ RAE 5 5
vk 1 1

BEEE R BT 1 1

B A 0 2
FEK 30 30

(1) KR JC BRI 7K 5 T RE A IR LR B B AR S
JREEHE NS, LA 80 rimin iRk 5 min.

(2) VGEERER B FLIR A BAR VA AR T80 3 TC A
KA, HEFRTCE KNSR N, Brf a4
BELLE 2 180 r/min $54E 7 min s R B G
IDFT i .

(3) KT A E T %A RIREE 35 CL 1RSE
70%MIBERFEN 7 A R EZ6 h. 8hy 10h. 12h. 14h,
18 h. 24 h 128 h.

(4 KIEFERAITH A ERIUEZR 2 mm )&, I
PIEIRL 556 om® K/ F, FETK 180 C. JEk
160 C A FHEEE 15 min, 31515282 B R B
TIFLER B P R R BT (B

T AL BT, BB P 6 kR A T @
{55 b)F A 0.5 mol/imL $LER -8 & B B £ £ pH 1A
EAKRZRER, BF QU AN THT.

1.3.4 FBEL AN

(1) HERAFREUFE S 2.00 g T 15 mL FEAIRA,
FES T SRR LR IR 2/5, RIFESIR P I 500
mo/L FEERFHEE 1 uL 1E AN FR.

(2) RFFEMMEER (SPME) FIJ7EHREURE
IR EY), BARCDIRON: Bt iE T 60 C
TEIRZKH, AU ZERERARAFE A 52 )

NZEEL 40 min, ZF4ESBEIRERA, PR HE SRR

(3) KH GC-MS & K BT Hp (14 2 1 AU
VIR, HEMAEE S Kaseleht 2P iri 3t 1E1&
L

g%tk

ik . HP Innowax L4HE A, 30 m>0.25
mm>0.25 mm; FHEFEF: @IEFERE 40 C, RE
3.5 min—JHE 5 ‘C/min B3] 90 ‘C—FHiE 12 ‘C/min
HF 220 C—&RRE 7 min.

J i SR

HFEREE: 250 C, B FURESE: 200 C; &
TR ELJE, 70eV; AITHL: 200 pAs dllE T30
S, SREEFUEIEE N 33~495 miz; #BEFEF I 1H
it 0.8 mL/min, oot #ANEA (99.999%).
135 A BHHT e RERN
1.35.1  FLER R WHF A P T XKL R

S T VI [ R R O 1A B B PPN A8 1 e R
%518 Varapha 2 771, FEREIEIEEL

(1) ASFEIR B T 2K 556 cm3
T8y DR R S R T TR B TC Rk ) SR,
T PRI RO B B o IR, A R A E ) £
SERUE 72 h LA SE BB E VAN

(2) AR F BT BB VRN 15
EAVS IV Sukei S e A= A RN A SV A= N NS
(B 6 4. &t 94, Irfa BRE I /N A
W42 1.5 hid A 4 d B9 T AR KB 5 1)
RE AR

(3) TEVEEWIHT, BEAIME 12 FPA R LER B P
I R P ] 46 R i P T ARB RO, 1T N gt
BRI AT RS HAET S PP HH B — USRI A 1
WE P N AASTT 5 R RN 7= i A AE AR )
BH ARSI .

OV INFL A B — AN ot R IR AT e
THE BLE A HZ AT AE SRR i ) XU TR R A AR
JE ik 3

(5) JFEHY 12 P [F) FLIR B B[R] A B 49 1 o BT
A HIRRIRNC, e N FURR TR W 7] A B T 1) XU
WA R . Zvhe, VI E LR
PR R BT () KURRHE R R R AR s
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# 3 FARSEhE LB TR ESHERIRIRICR
Table 3 Phrases describing the aroma and flavor characteristics of LAB-fermented biscuits

AR AR Fibe A
T8k BR AT BORASR, T BRAL R BRI 4G T#=10 (&rk)

ok BB FROBEMR G SR, BT IRALR| 5 S

AHTFEE=9 (k)

12 Rek Bk, RAEL ERRCRARTE £ 69 42 At bR 05 PNEREF=T (ArK)

KRR LAk EARIR G, Gisdk. ek fed Bk FH=5 (Ark);, 7 CGiok)

KA 5 & B REEE ) o KB H se AR B £ 69 KR HATHEF=T (Ark)

Rk IR IA) (e AR RAT ) 49k 4-H#ERXFEH=10 (A=k)

E AT 54n 4] S AR & 64 K BB A AnEs=5 (R )

Atk FEEATAL G Bk APARit=5 (Apk); 7 CGEok)
BEvk 5 ESARIR A 6 AU T ARBRA R I F 3Rk BE=7 (Ark); 9 (G&k)

R
Fok —FP AR (SR ohodk ) 0.01%vwtw ik B i =2;  0.02%vimedk [ 15k =4
BRI —Fr AR (AL Rdesh) 0.2% A AhZ R =2; 0.25% A4k R=3
Bk —FPEAER (A ATRER) 0.015%A7A% BR % =2;  0.08% AT BRI & =5
HvR —Fr A ARER (A EAE) 1.0% g =1

1352 EFEFy UPAT SEZ56: o A1 ] SPSS Statistics 17.0 #of5 Sz i i

(1 20 A HESIHFYFFIETE G5 7
%, 13 %) HBHTRF VRN INAL, XEASRIZERE
PEFFIEAT S0 B4

(2) 45 10 43, 1~10 734y mfkER: 1~2 rdon
JEEAER; 3~4 HERIRHEBEAENR; 56 HFRNEE
ANEIWBADIIR; 7~8 P FRRHEEN: 9~10 70 RoR
JEH ER
1.3.6 FIEXE B M

AT SRR BRTE T iE R AR KA, YBT3

BHTHFIZ ANNOVA 7t K 2 50#T, Tukey HSD
W THAE p <0.05 7K P Hicdi i B 5 2 57

2 #R51Me
21 SLERE W R BEOFT Bk B B 2T

A

F 4 I[E oH EEHI SRR INE ABEH TR EZRE ST E TN
Table 4 Consumer preference evaluation of biscuits fermented with different LAB strains and prepared from doughs with different pH

values
i & pH ZM1 SX1 XX3 ZK3 FUBR B b2
4.65~4.50 3.4040.71 3.2740.68 3.3340.60 3.7340.68 3.6040.88 3.4740.50
4.50~4.35 4.0040.63 4.0740.68 4.1340.72 4.0740.68 4.0740.57 3.0740.68
4.35~4.20 4.4740.50 4.4740.62 4.4040.61 4.5340.62 4.53140.62 3.0040.52
4.20~4.05 4.0740.44 4.0740.68 4.0740.57 4.2040.65 4.2740.68 2.5340.62
4.05~3.90 3.5340.62 3.5340.50 3.6040.61 3.6740.70 3.7340.57 2.4040.71
3.90~3.75 3.2040.54 3.2740.57 3.2040.65 3.1340.72 3.1340.62 2.2740.57
3.75~3.60 2.8740.62 2.8040.65 2.7340.57 2.7340.68 2.6740.60 1.8740.62
3.60~3.45 2.4730.50 2.2010.65 2.2710.68 2.2730.77 2.4030.61 1.4730.50

TR RE R DT R TR (RGP pe—
SE MR . T I ] 9 %o LI A e ) A
DFFERWR B2 B, AT FCR SRk B B [F R T ]
Hor SR 5 MRFLERE ZM1. SX1. SQ1. XX3 Al
ZK3 1N RIER), MEHAIAEZ S pH T H14% 1
KRBT FRMR 9 B B S B e, [RIR Sk
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FRWR I B 4 FE B A L pH A R R T &8ss, T 98
FHWAREW AR ] pH BIREARDEE Hvk B 230
RIS, X PRI E AR A N, T
RN B RIBER . seat, o R TH 126
PEXGIN, FERFEIFEH 5T . RIS HLE, Hum
DRz 2, Bt FER S S, i
AW HO KRR ok 1 frmiszmal,

P LR B R B %% T, 7EMH] pH 1 4.65
B2 4.05 Ut FE A, Y 2R BT I B 05 BT 4 2
YERFCE 4 43 LL L, B TR DT RISy . X R
W TAREMRER, TS EEEA
B, fEbR R R TR IITE R, H G R 7]
MK, IR S BN S, AT
IR e, SR R IR AR T 4 S BOY e A
P PR = AR AN . DRI, 21 B R
% pH 7E 4.35~4.20 JuE I, T 22 5 FLRR B P AL &
PO S 0 BT s, e BL XX3 T ZK3 43731
1l 2% (1 R BT FR WK (9 o 3 & P FE VP Yis 3 T
453,

2.2 FLERVE AT K BEGET A R E R E

W # v

TR, MR 20 PR R A LR = i
TR R BRI R AP R . R SRES, A
I, FPEAEEA IR, TR REEREETH
AN FESER R AT BEEA[R IR K
DT R RIS o AR SCRF 21 ARFLIRTE 23 A1 45 R R
PO T SRR R BT 16 Fh XUSRERE o B AT
VA, R 22 R BEDFT R Tl ST 4, R 5
SR T DN AN ) LR TR W ) R O IRURARFAE 5t
FE T E 0T B BIVE A3 o

T e S B RE R BT I AP FE VP4 5.8, T
21 ZHAN[R A FLIR B W ) A B 1T 1 A 2 O A
3.2~9.2 WWHENI 2 0. ZK1. ZK3. ZM1. SQ1.
SQ2. XX1. XX2. XX3. SC1. SC4 1 SX2 ix 11 #k
FLIR B ) £ 1) R B O T 5 0 BEAS 40 v TR BE R B
T, A XX3 1 SC2 Fritl e Mot oot 47

AN 9.2 F19.1 4y SFRMEECE TR, % 2 FRIA
H AR RESIMIRAR, HERWRIEA, H
NRERIR, AR RANK GRS 5 B0 R 5 2 3 1A
Ko FH—J7TH, XX4. ZM4 Jz SC3 iX 3 R FEDFTH
UK, N 3.2 3.7 K& 3.7 4r. 34
PFFAE SR R B BB,  HAE SR
R REHE A O B B SR TRRIR, TR
WA I i A B S P 222 3 4 N AN R ERT 5 A o

Xof It 16 i RUARFAE A2 500 BEA 32 187 43 #)T, $2 iR
Al 2 NEA A PCL J PC2, HEEFR WK 1 k.

a 1o T i b 25 T v
A A
Ak L5 2 1o
0.5 Ll - M4 SX1| AL
I Sk 4 xx2 (&%
° Jeepi R ARk - o N
g i e i g0s s 59
g R\ =T I 4 S sd i
3] R IR AT o i )
4 e i g XX4 SC4
= ik gk =09 % it g4
so1 Jc2a | 5%
03 T a 4 ZK3
-5 i T
M“f
10 - 25 -
- -1 0 ! 2 -8 4 0 4 8
PC1-65.4% PC1-65.4%

B 1 BT RRFHERIER S 4
Fig.1 Principle component analysis of the aroma and flavor
characteristics of fermented biscuits

7£: a 2 Factor loading &; b % Score H.

FFr (PCL EZHARP AR, 7K
TRIR L ATHEIR SRR KRR . ATERIR . BRI
FHORALAL, ENTEARHREST, PCL R 1R &
JiZEH 65.4%; T ERr (PC2) FE iR+
FRTIAR A DF T2 T B AR RRUR A B, BB TR T
ZE 8.7%. BIFEEAL T HATERITE R IR, 5HFE—
GIRAAE IR KRR CRFNEEAO  FL R AN
FHR,  FHTIX L KURAFAIE 578 91 2 5 075 52 1EAH K
TR ERAIEERER = MREA, TR =R IR, 3R
XL RRRFIE S BT T UG . SRR 2 o
A7) J 328 33 EAT RIS I SR R Lt U E) A B
T PR« AR 22 ) S B0 2l 2 e P 2 T e
H4rEEIR XX3. SC4 J SX2 HnTidit PCL /&
th, 3 APFFAERE R TT I N it BB i BEVE 7 4L
e, Her XX3 AL T2 — R IR ARG IR E 214
£,

R 5 FLERE MBS A BT RIRSHE R EF BT

Table 5 Evaluation of the aroma and flavor characteristics and the preference for LAB- or yeast-fermented biscuits

A TErA ok =Rk KRAPA KRR RS S Rk Bilavk  ATRAR
ZK1  3.002050  2.4040.28 4.0040.40  3.2020.55 3.0040.38 2404030 3.0020.32 4604042  2.6010.31
ZK2 4403036  2.6040.30 3.0040.41 1.8040.40 2.2040.40 3.2040.32 4.804.36  3.60#0.31 2.040.36
ZK3 3403051  2.2040.31 4.2040.38  4.4040.35 3.8040.41 2.80#40.31 3202040  4.4040.35 2.840.29

TR
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#LER

ZM1 3204048  2.6040.28 4.0040.39 4.4040.40 5.2040.25 2.604.35 2804041  5.2040.32 2.640.30
ZM2 3804050  2.2040.29 3.0040.40 2.4040.42 2.4040.40 2.804.33  3.0040.40  4.0020.34 2.240.36
ZM3 4204052  2.2040.27 3.2040.42 2.8040.51 1.6040.50 3.20#.36  4.0040.38  3.0020.35 2.040.40
ZM4 4604047  2.6040.30 2.8040.33 1.2040.30 1.8040.49 3.404.34 4804035  3.0020.34 1.440.33
SQ1 440037  2.00#0.28 3.2040.42 2.0040.42 2.4040.48 3.00#.35 3404030 3.4040.36 1.840.34
SQ2  3.00#.50  2.20#0.26 3.8040.36 3.6040.45 4.2040.35 2.80#.33 2604036  4.6020.30 2.840.39
SQ3  3.60#0.46  2.4040.30 3.4040.32 2.6040.49 3.2040.40 3.20#.36 3204040  4.2020.25 2.440.36
SQ4  3.80#0.45  2.00#0.26 3.6040.41 2.6040.50 4.2040.40 2.80#.40 2804035  3.8040.40 2.440.38
XX1 280435  2.60#0.31 3.6040.40  4.6040.40 4.4040.35 3.20#.33 2804041  5.0020.35 2.840.40
XX2 320450  2.6040.29 3.4040.38 5.0040.45 4.6040.39 2404.30 3.004045 4204031 2.440.33
XX3 180#.39  2.60+0.28 4.6040.39 5.0040.40 5.8040.25 2.804.31 2404036  5.0020.30 2.840.38
XX4 480435  2.2040.31 2.6040.35 2.2040.43 1.2040.46 3.0040.29 4404029  2.8040.30 1.620.34
SC1  3.00#0.44  2.2020.28 3.0040.36 4.4040.40 4.6040.26 240431  3.0040.32  4.8040.35 2.640.38
SC2  3.600.41  2.4030.27 3.0040.39 3.4040.50 3.0040.35 3.20#.30 3404030 4.2040.32 2.240.35
SC3  4.6020.33  2.2040.30 2.4040.40 1.0040.50 2.2040.30 3.20#.35 500436  3.2020.34 1.440.34
SC4 2402050  2.0020.32 4.0040.36 4.8040.40 5.6040.35 3.00#.32 2204036  5.4040.36 3.040.39
SX1 440430  2.60#0.29 3.4040.39 2.4040.39 2.8040.45 3.404.31 3404034  3.2020.40 1.620.35
SX2  2.00#0.40  2.20#0.25 3.0040.40  4.8040.35 5.2040.40 3.20#.30 2004029  5.6040.38 3.240.37
B2 4.0040.33  2.0040.33 2.8040.36 2.6040.50 1.8040.30 3.00#0.32 2804040  4.0020.34 2.0#0.35
Ak APREeR 3 BrrkAark  BEORiEA B Bk Hk BHE

ZK1 240433  1.60#0.35 3.8040.34  4.4040.31 6.2040.30 4602035 3.20#0.32 6.00#0.25

ZK2 160436  2.20#0.33 5.8040.39 6.2040.36 6.00490.36 4402045 3.00#0.36  4.80#0.28

ZK3 240440  1.4040.34 4.0040.35 4.2040.34 5.8040.37 3.2040.39 280440  6.20#0.30

ZM1 2204041  1.40#0.31 3.6040.38 3.8040.38 6.2040.40 4404040 4.00#0.36  7.30#0.18

ZM2 2004042  1.60#0.32 4.0020.34  4.6040.39 6.4040.41 3.8040.37  3.60#0.25  5.6040.20

ZM3  1.80#0.38  2.40#0.35 5.4040.38 6.0040.40 6.0040.26 3.8040.36  2.60#0.34  4.5040.35

ZM4 1204039  2.60#0.39 6.4040.38 6.8040.30 6.0040.42 420035 2.60#0.38 3.70#0.28

SQ1  1.6040.34  2.0040.35 5.6040.34 5.8040.40 5.4040.42 400030 2.80#0.39  6.5040.25

SQ2 2404036  1.6040.36 3.2040.36 3.4040.30 5.6040.36 4002039 4.20#0.34 7.4040.15

SQ3  2.00#0.39  1.8040.34 4.6040.39 5.0040.34 6.2040.35 3.8040.34  3.60#0.35  5.00#0.40

SQ4 2204035  2.4040.36 4204034  4.8040.35 5.8040.38 440036  3.80#0.36  5.4040.27

XX1 2404036  1.20#0.39 3.4040.35 3.6040.34 5.4040.39 4601034 3.80#0.39 850#0.31

XX2 2004034  2.00#0.40 4.4040.25 4.0040.39 5.8040.34 3.6040.35 3.80#0.40  6.8040.28

XX3 2404040  1.20#0.50 2.8040.40 2.4040.34 6.2040.35 3.2040.32  4.60#0.36  9.20#0.12

XX4 1204039  3.6040.43 6.2040.36 6.4040.30 6.4040.35 3.8040.34 2404034  3.2020.23

SC1 2404041  1.60#0.38 3.8040.35 4.2040.31 5.8040.36 3.6040.39  4.00#0.31  6.7010.24

SC2 2004042  2.00#.41 3.4040.36 3.8040.50 5.6040.40 3.2040.34  3.6040.32  5.6040.32

SC3 1204039  4.00#.35 6.6040.40 6.8040.22 6.2040.41 420036 3.20#0.35 3.70#0.20

SC4 2804035  0.604).36 2.8040.40 2.8040.36 6.0040.36 400031 4.00#0.36  8.20#0.30

SX1 1404036  2.2040.39 5.6040.38 6.0040.31 6.0040.34 4402029 3402039 4.50#0.19

SX2  3.0020.38  1.0040.31 3.0040.36 3.2040.38 6.2040.39 3404040 4402040 9.10#0.15

B 1802030  2.4040.32 4.8040.35 3.8040.41 5.8040.50 3.00#0.30 3.20#041  5.80#0.16
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Fig.2 Principle component analysis of the volatiles in fermented
biscuits

7E: a4k Factor loading B; b %& = Score A.
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Table 6 Content of volatiles and preference for LAB- or yeast-fermented biscuits

BtmS  B5Elugkg) HAR(gkg) BEl(ugke) BEl(ugke) BEugkg) FEAENugkg) AMELE(ugke)
ZK1 1064.00475.12  505.24428.66 4385642561 267.762417.33 303.56426.90 7464943260  2564.13:+160.30
ZK2 246.84417.78  308.76420.34  246.75#18.11 61.22#1569 321.52425.13  461.00426.85  6122.744280.69
ZK3 2529742526  627.53426.58 506.21424.16 109.43#1223 388.69422.22 6034542305  2167.99-+53.44
ZM1 973.16469.62  112541458.85 4687242458 188.82#1520 420.27420.23 2207342001  1929.46:175.35
ZM2 607.37430.65  329.76432.96  304.69420.10 209.46420.10 251.20+18.98  468.95420.36  1533.00-H42.88
ZM3 390.54428.45  201.4442155 211.60#1500 73.95+1623 186.68+18.30  765.65427.01  9034.27+4350.37
ZM4 4694342630  223.48417.85 109.57+899 399.4242563 105.93+12.30  130.96+19.66  10649.86320.96
SQ1 330.87430.78  909.53455.14 5924342177 2269842331 27543#1568  601.97426.53  4628.204289.12
SQ2  1574.62+11560 846.16448.33  608.23425.25 997241899  408.37426.30 4524842365  6592.724300.32

HTR
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HEER
SQ3 883.66372.55 627.27431.25 468.72+18.66 91.68#16.33  247.91421.22 338.82+16.09 3268.90+263.12
SQ4 218.75+16.86 606.48428.76  439.28426.11 146.70#12.48 268.44+19.99 385.28+10.33 6067.814320.20
XX1 2024.60489.39 12159746045 682.61420.36 193.27#20.36 502.73424.20 561.59+17.10 2997.934158.36
XX2 1692.43388.47  447.60436.88  254.98#11.11 229.64424.33 419.87426.33 525.71421.55 1964.38+198.36
XX3 5417.85#180.17 1077.49459.32  346.24+13.50 18.4946.35 402.21421.02 503.77426.30 1224.92+178.66
XX4 227.91+8.52 352.00#20.48  165.38+0.66 302.45#19.78  98.64+19.00 0.0020.00 11352.644369.41
SC1 605.41428.71 5734943522 4746442530 327.90#20.88 292.35+16.30 109.83+9.33 5059.734300.36
SC2 694.72425.61 483.16431.24  101.28420.00 54.83#+14.23  208.66+18.24 86.79+16.23 3928.494190.63
SC3 309.79+18.02 258.72419.55 715942099  260.75425.60 193.73#13.64 0.0020.00 7209.614301.00
SC4 997.84465.99 996.61460.11  513.70#27.60  36.49+0.23  399.34424.00 238.47420.30 4061.954299.63
SX1 1007.68479.33  298.37#16.99  254.44#17.36 120.71#535 270.48%21.22 597.46428.33 6837.574300.47
SX2 4627.354158.96 1307.52462.68 801.62429.60 41.27#2.36  518.79423.36 327.19414.64 1425.74+169.65
e 320.82+20.69 568.98427.51  917.9442457 62.54#16.32  289.41420.47 331.88+20.11 1107.884150.33

3 gﬁi@ ZHOU Jia-chun. Simple method for isolating and culturing of
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