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AR 06 A6 o B s AR s e 2 i e
HARSUE,AE Y ZUAT 1 Al R 507 K i SR P Y
BRI R OB B IR LT A 1 ] L
Pk I RS -5 L A0 L BE 25 1 PR RS ) Jo (BT 2
M WHERR S5 ) INZS & 25 R B R, LAt i 3 24
MRS A AR LT TR T A 0 T AR 6
i DA A DR p— A S BT | AR R A M I
I 4= LR HER T 4 - 0 5 B B 55 KUK )
JIC, T 53200 2 T SR o o 1 AUBR AR e
P PR 55 M PR A AR M LA I A A TR, mT %
P BAT SRR AT PR R SRS IR | — IHERR 55, A
By e T SR o SR TR

UTAER, WHTEFBUE 1T A5 KR D 2 A2 1 %
FEELM AT AR ) BACRTT AR Z AR
e I FIR A, 3ol H A PRAR A A 7L ) 4 A TR R
Fedk, MM RS2 1 2 5 B R, 2 K I8 4 AR
YORH A AEIEORE . R, A LR B A BEAT R T
(RIFFE S BEAR R AR B R AT IR T U AL T P A
M B i SOy I AT R T KUK R 3R
Yy S S BIE E A DL AR TE T, AN S DA
PIFLAFIE R-1 D9 K I AR A BEAT ISR T IR TSR
R AR ORI R AL B IR e DU RE ) A
Fe M AR 55 S AR AR KA, DU Ay A A I R
BT Rt 2%

1 BPRH

1.1 FEMMEIRA

HYIFLFF B R-1 (L. plantarum R—-1,CCTCCM
2015545) , H AP Al T /% 27 B SR i T 50 56 % 43
B A B, ORIET ) AR B AP ORI s MR AT
AR RO R & A RS\ FLIR L RE
BE PURMAR 1,1- "8 B8 (DPPH) (2,2~
IRE WL (3 - & 28 I we ok — 6 — 1 R ) — gk 4
(ABTS) , BiTHL T A AL BB A A RS 7] 5 Bl #
MRS #5555 8 IR BUR, AR WA R
A, HARRGA E A et s Ak A iR
1.2 FENFEEEE

DHP-9602 BIfH iR 55 7246, il — R 2= {0
AR F] ; KQ5200V R 75 W5 e # , B Ll i

IR BR 28 W] 5 1260 7 5 A VA 23 (HPLC) 1%,
5977 VSR 3% - B ( GC-MS) A, ZHE(RF}
FoA R 7] LDZX -30FBS H57 20 E H 2875 K A,
i R A
1.3 SKWHE
1.3.1 REMFBERITHE  K-80 CUKFAIRAM
PFLFAT B R-1 W BREEFI T MRS 8595, 7
37 °C 4 F# B 5% 36 ~48 h HEATIH AL, PR A
SN 5% WG AL TR RN T 200 mL MRS #5557 5
H BESE 24~ 36 h BB K E I, 7E 6000 1/min
FAF TR0 5 min, SRR S B, FITCH K
TRV AR IR, IR S M) 0D, % 1.0
(R BN 10° CFU/mL) |, fE b Fr B SR 9T 1 &
il

WA Fr T R TSR UK A B 5 A5 5, Ao
SR 10% 1 R, R W0 b pH {E R 5. 05 7F
300 mL #7 4 BC 09 A7 T (I B 100 ~
107 CFU/mL) " 5t 5 53 %0k 5% W & BEA, T
37 C M FH#E KB 48 h, 45 12 h BURE—IK (BURE
FE] 435025 0 h 12 h 24 h 36 h F148 h) , IFxikE
st P S TR E TR T R DU TR R R R
DU 5T % S AT I
1.3.2 JEWEBME KAk & & BT
BT R G RG B, W B 0. 1 mL i BRI (1077 ~
107) I B K AR b SR FRE 5 8 46 C 2424
(9 MRS B4 F2 5L (pH (B 6. 2+0. 2) {87 AT
5 B b IRATR TE 37 °C 4 F1555% 36 h, #E4T
TR
1.3.3 REBRMANBREENE 1) 8RS =
E. ZHE(EMELEZAE BT EERIIE )
(GB 12456—2021 )" ) J7 ¥, e 45 € 0.1 mol/L,
NaOH i 2 ¥ W, P & B AT 1 SR v H A kAT
BRI E , BTN PRI 25.0 mL &
FREERTTRE T 250 mL HEJE R, A 50 mL 2%
B /K 2 7 1% MR 7= 7, 0. 1 mol/L NaOH
BT S TR TR GE B0, B30 s AR G0t
IHAER NaOH Frif il 2 WAL (V) . H R B+
IKAREE R BRI AT R, 3 R D R R A7 25 1k
55, 0 SRIHAERY NaOH ARifEi & IS WA (V,) o K
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Tk Ry B R S i L e BT (/L) R,

2) A MR ( EZNFLRR AR ) & 2 i I
SH(EMEEEFAE &5 AR E )
(GB 5009. 157—2016) """ {75 1% , vHE Afl W BOAS ) B
B ] 5P R BT A5 SR YA 5 mL, 7€ 8000 r/min
ZME R B 10 min, B RIS, FH 0.45 pm 38R
U8 IFRAE T - 80 °C UK Af Hh , fitJ5 2 HPLC 437
i,

HPLC £&/FUNF . (3% 44 Luna C18(2) 100A
(4.6 mmx250 mmx5 wm) ; Ji sl A7 R AR R 5L
95% ¥ 10 mmol/L KH,PO,(pH {4 2. 5) FAF />
B 5% B H I K28 VWD 3100 LAMGE I 4% , K
WP Ky 210 nm; AR 20 wL; i B
0.5 mL/min; /M1 [E] 4 20 min,

1.3.4 BHEEENE RAPEMGRIR LN E K B
PP ST o R R B O R U o SR
(B %) 20 mg T 500 mL #5830, ok 2= %)
JELL 2 B H 0.4 mL 0.6 mL.0.8 mL.1.0 mL,
1.4 mL 1.6 mL #l 1.8 mL iAW 5 DL 78 8K #h 2
2.0 mL, I AKBLA 500 6% B9 K B 1.0 mL
H,S0, 5.0 mL, $&21J5 ¥ 4, & iR ICE 20 min, P&
WOGEE OD g [FIFER @EEAE, DL 2.0 mL 257K
hs N R AR LR, RIRE g1, W
2.0 mL & RIS AR S 3 A o i T
WS

1.3.5 #ERCHMEBEENE DAEAERCH
SE L SR HPLC 351 B a2 X R A ML
MR S R, I 2R . A% AR Luna C18(2)
100A £ (4. 6 mmx250 mmx5 wum) ; FENHH A AT 4>
550 95% MIBE IR R (RFR 00 0. 1% ) RT3 4L
5% I B 5 A o VWD 3100 45 216 100 25, 460
WA A 242 nm; SEFEARFLCH 0.8 pl; Wi R
0.8 mL/min,

2) B S RE  CRAIARARER L e A
FEART At 28, (o FH AT I A5 2 K IR 5T, AR AR
1y T ARV 5 B0 R 2k 1000 me/L 9B TR
VW, 2 W B 0 mL, 1 mL.2 mL.3 mL.4 mL #l
5 mL T 100 mL ZF5)fH, HZERKE 25, 153 5
A9 0 mg/L 10 mg/L 20 mg/L 30 mg/L,

40 mg/L .50 mg/L BIARER IR ; SRS HL 1 mL F5fE
W TR, BN S mL Z8487K (1 mL 45 AR B}
TARBAN 3 mL i 780N 7. 5% ) Na,CO, I,
FREE AR 2 h J5, T 765 nm AN & 1%
SeBE 2 AR AET 22 Y=0.005 97X+0.108 7,R*=
0.998 5(Y W& EFRMITHKRE X HWOLE) . #
R RE AR R 10 1% 1% IR iRk 458
PRl 2T B
1.3.6 MEMEAME 1)7E DPPH A H13EEE
HWE . Z%3CHR19] 08 2 mL K AT BRI
fIA 2 mL 0. 15 mmol/L % DPPH ¥ ( FHAF >
R 95% 1 L BEVE A% ) , (6 R | 2 IR AR AT BN
30 min, T 8000 r/min 54 F &> 10 min, {3 &kt
6, BT, AR 517 nm SR AR E WOGEE, PUE
B (Trolox ) 1E J br E &, & il b EHR 28 YV =
-0.013 5X+1.231 4,R*=0.999 6( Y HWLHE X K
Trolox ¥ ) , LA wmol Trolox/mL /R~ & B SR 11
% DPPH A L6k

2) % Br ABTS™ H l HE G 1, =% SCik
[19-207,% 5 mL 7 mmol/L 4 ABTS % F1 88 L
140 mmol/L A3t —FR R ¥ A IR & , 7E 2RI | &2l
FMRHEE R (12~16 h) , H1F ABTS™ i & ;
FIFTEIK Sl it 2 WO RE 90 A%, il 74 ABTS” TAF
W (0D, =0.700£0.02) ; £ 3 mL ABTS™ TAEW
T 30 pL & EEFP ST RE S TR AT, OB 6 min, 7
734 nm WAL EWOEEE . LA Trolox E R ARTEM
dibrEM 4 Y = -0.267 0X +0.556 1, R’ =
0.999 8, 1 wmol Trolox/mL % M #7 & 5 ¥t 1% B
ABTS™ [ H1 £ fE
1.3.7 BEWMMFE  KETERTTEE TR
WML 12V BEIEM /N B 12 (R IR A
R N R ) A NN e = b v Z N ) VA 2
BEE AT 3 WEE M, B — ARG |, 75 [E] B
10 min FFPERT T — DA B3 YOE A I1-1Y
{ELAE R PPN 25
1.3.8 ERERRYBEME SHCHk[22], 7%
250 C AT, XA HUE (50730 wm) #4795 16 &
FH WL 7 mL & BEFT A SE T AE AL T 25 mL AR
M 1.4 g NaCLIRA) B IR G WTE 45 C 4%
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PERRETIPEFE S min, 3 AT Ak 1AL U, IR B A
50 min, FRRE A BT R A GC-MS [GHERET, GC 4
AR R A DB-WAX UI {345 (30 mx0. 25 mmx
0.25 wm) , #EAE LR BE R 250 C, # S M He, AN 43
s TR R Y O R U T EE 30 C, PR FE 6 min, L
2 °C/min 134 THE 2] 40 °C, %5 2 min, LI
5 °C/min 3 E THEF] 100 °C ,15:4% 10 min, /)5 LA
10 °C/min (3 B FHE F] 200 °C, {44F 10 min, MS
FAFWN ED BB IR, B TR B R 230 °C L, HLFRE
N 70 eV SRR AR, BT 10 F
50~550 amu,
1.4 HIERESSH

T Duncan ¥ 2 8 WK 5, R ] SPSS 17. 0
1 Origin 8. 0 FA X LI B i AT 43 T IR B, P<
0.05 FRZEFEE,

2 RS0

2.1 HEWIHAME R-1 EFERRITHHRE
TS
FPBR T b s AR A B ROBE AR R C 3
BIRBER Al g FUAT I R-1 A9 A AR
K1 ABAHR T RE RN ARE
Table 1

Sensory evaluation criteria for fermented

lemon juice

TH i/ Wb

16~20 FrAEE RHAR , TRk

spe 11~15 PP DR AR , WA SR
(2097)  6~10 PR RELIR | SRS T
0~5 JLTF- TR BRI, 5™
PR R T Lk

16~23 FrEIR L BRI H

[k FLERB AR, WA 5 TR R
(091) ¢ s PR 2. (R G
PR A 75 R R IR

0~7 PR RR 2 IR ki i |

PO 5 bR ™

24~30 B3 5] A5 GBI TOA 5
MAURA: 16~23 FHIISS] AR BIEEW AR
(3095)  g~15 B AN H ik A 532

0~7 B A I AEY R R

16~20 R B0 —5 ek
@k 11~15 R IR IR 92 Jok
(2097)  6~10  @FRKRIER AYL Ak

0~5 AR O A I ]

ftyy o B il Ay SR T AR R A ) AT TR
R-1 BIG AR L& 1 R, Hd R R NG 4
R E 22 57 B ¥ (P<0.05), FIE, mhE 1 A%,
I TR A I AR S (2928 10° CFU/mL) |, R I 7R
PR S R EET 12 h A ULEZ 3 I 5 1% 4E 45 300 o Bt
W PECR T, 72 & 8 36 h J5 ik B = {H 4%
10° CFU/mL, B J5 i AFSEN . AP FLAT R R-1 76
FrEE R i AR Kt 28 5 S. Hashemi %512 fF 4R 38
HIFEIFLAT I LS5 7RI AR ( Citrus limetta ) H A2
B AR, 12 A Wik 782 1Y) T % e B e i AT 38
10° CFU/mL, BEAN, A#F5E > A T R IR 354
TERRAREATT (W46 pH H 0 3. 1) Ay KR,
R PR U T AT QLA T 2 AT B i A Rk
., I AP FLAT T BB B AT Hb A5 Ny R P AE ) 7
BHI A BEFRER

PR R e o P R R A AL TR & i L
PSRN E 2 Frs, K 2a) T EC R R
FEMH  ARERERA IR & &, A FRE F RS
MR A ] 22 5 1 3 AN [Rl/NG FRHMCR AT R (1 21
225 W B 2a) AT, Bl A & IR E) Y 2E
KRG T 0 TR B (B A LR & A2 (L A
F, H A A S — B B A R W A R Y i
12 h, FLRR FIATIEE IR & i A4 1 35 AP R 7 it DA
11.2 /L /03] 6.02 o/L, FLER & DA 0.2 /L 4
INEN 4.3 o/ Lo X FEIEH TAWFLAE R-1 23
PEIRAUA  ERT A E A K S R b 2 I =R IR
I (TCA) ST 7= 8, MiAT G RR /E b TCA 1) 8 22
HRIY SR 2 A LT B R—1 542 B i Py A 7R i

or a

a

!

WU (g CFU-mL™)

0 12 24 36 48

REERHE /M
{1 AwHRTRABEIREPHELIUATE R-14
EH KT

Fig. 1 Changes in the number of L. plantarum R-1

during lemon juice fermentation
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FRRE, A S B R R FE AR Th AR 2
AR B SR BN R S T TR R AT B
R-1 2B R A% (EMP ) $5 X Seps 2 4 Joi s Ak,
S PITRIR | 1 7L IR M S 04 1 N i — 2P e Ak R 2L
2, PR LR & S e R I BT 12 h S8 3, i
SE S B (UL 2b) 7E R BERTIVI(0~24 h) 3 TR
(P<0.05)), N0 h A 24.1 ¢/ FF&EH| 24h
13.2 /L, ik W 24 b J5 , HAMEAN B3, Ao
IR FEPIZUAT R REAE R Z B e P ROk (R 2R
T GIERRIK) /NGRS CRTATIE RpE ERE
A TR TR KOOSR ) AR o WA FLIRR , DR AR
pH (B, IR T T B A 1 BRI XU
2.2 HEWIFE R-1 MEBITERTERY
W&k AR k3 0b- Ak, iy
PRI AL R R YR R C R
WA 3 Fron, I 3a) AT, 7R K I R

140 2% =18
130f ¢ COfFrERmR {16

/
120} /1 {14
110F  a {112
e |

AR SR/ (2 L)

24

BRER(ELY
2380

,_.
~
T

—_
(3]
T

12 24 36 48

—_
(=]
(=]

KR ] /h
b) B R

B2 PR AR B AR P R
AIB ST A GG T TAL
Fig. 2 Changes of acidity values, organic acids, and

total sugar content during fermentation of lemon juice

4R C S R R R E L (P>0.05) 1
U FAE A R-1 894 KAV = AR &
B Z C AR, ikl D55 AR g R
B3, X—JrH i TAPEIR A 5 1) pH (i
W, 5 —J7 T M FLAF I R-1 B4R KA & 0
WRFEFLIR , 7 — DR BEAR R 1Y pH (., T 4EE
2 CIEMRIEIREE T E , A o e k., A 3b)
A PR R T AR IOET 12 h, Sl S AR L
B (P>0.05); 7 &k 24 h Ja, BB & & N
47.4 GAE mg/mL & 2 34 Jil £ 80.3 GAE mg/mL
(P<0.05) ; 4 % [ 48 h BF, Sl & & 5 2 58 hn 2
174.3 GAE mg/mL, 55" &8, MW 2LAT 18 &
RERS & B2 R MG ¥y S A ) M DR b i) 22 1
X ] BB HAR ) A0 S RE A P LA TR 2 W Y B
AL | R IS RS K TR

FLIR DA & B A OB B AR ) R Az ik

0.8

s

S e
w 2 oo
T

YA R CE TR/ (mg mL)
S

0 12 24 36 48
K EEm[E] /M
a) eERCH R

—
x®
(=]
T
s

140

Hio
-

Hie
L

B E/(GAE mg-mL™)

0 12 24 36 48
b2 A
b) BB EAE L

A3 AR ABIREPLELEEC
Ao S B2 TAL
Fig. 3 Changes of vitamin C and total phenol

content during fermentation of lemon juice
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FAARIYEE R C i 2Ry & & MY
PB4 W6 10 2o S Ak S 2 R R s e A A
520 B, R FAE Y FUAT TR T R FLAT T 4L & T
3 W ATE TR Kk R A DA R (ERTR SR 0I5
R FUIR TR K BERE B AR R 85 1 X el B A B e
1. PG, ARIRZLER B & B2 0 SR 8% ORI BT A Ak RE
TIFAAE 38 DX, e S8 AR e 0 AR Ak i R P AN %
T, FEFLAT R R-1 & B R T bR
JIWF 2, R 2 AT, K 12 h J5 , KIEFP IR
HFE DPPH [ fH LR RE ) B & 45 55 (P<0.05) , £ R
% 48 h J53i5%] 29. 21 pmol Trolox/mL, [RI}, & FEky
BERIHERR ABTS™ H o1 5L E )t 2 & T2 1] )
SERK S B E FIHEE(P<0.05) , H R BB R
P AALRE 1 S 2 & B SOE e, XRB ML
FFR R—-1 BRI i i Rt b 4B & ¢ e
P 30 AT B A R T 1 B i R R s b Ak
REJT, HE N4 o R AT R T R B SR D RE I (E
2.3 EWIFE R-1 X LETER T XK
Ay

R TR A AT (A4 2R A XU 49 Jo B LA T 5
W33, R 3 Al AR L TR R A BT A
I 38 B A e ARy o, Horr, DA 9 2 9 5
F (19 ), M BN 87.26% , i T SCHK[ 321 4R
TE YR 28 W) BOAR R & 8 (77% ) s BE R Y BT 10
il ABXT 0 11, 08% s BEZEW AT 5 A, AEX 5 &
0. 61% ; HAFE LM KR Y A 4 Fh AN & 1N
0.83% ,53CHk[32-33 ] B LS R zin, L
W 24 h J5, WG R BTG I3 21 A, AR S 2k
98. 26% ; [ S Wy B ek > B 7 b, AR X A 2 vk 2 2
1. 13% ; BE 25 ) Jo ek /0 2] 4 Fb | A1 x5 12 0 20 5]

R 2 HAHIAE R-1 LB AR 6 R AR
Table 2 Antioxidant capacity of lemon juice

fermented by L. plantarum R-1 pmol Trolox/mL

% DPPH TR ABTS®

R/ e g (1 B
0 13. 630. 44" 36. 54+0. 67"
12 14. 88+0. 58" 42.90=0. 80°
24 19. 11£0. 64¢ 48.24+0. 59"
36 23.21+0. 76" 49. 61+1.20°
48 29.21=0. 43" 55.61=1.30"

i PARKE FRF R 22 5% 8.3 (P<0.05)

0.06% ., P, APFLFFE R-1 KEREAEA R
THE S P ) 5 A R SRR X 5

PSR T S B g R v 2 B e e XU ) B R
X (>0, 20% ) MU TE WA 4 FiR, MK 4
A, 0 DRy |y —FA T B IR M G R ARG T
R RRAE XU 5 R RE ARG T 21, Hovh D-#7 A
WA S e, Hol 0 h 19 45. 98 %3 %) 24 h
i 52. 06% , VEHAE ) FLAT I R-1 K EERE D] W42 T
D—FrAENa AT B (R T I 48 h J5 %25 FRAIR
F| 44.23% , D-APEMG FEORIE T, A Wk
LR TS, BB T A ST R A A XUk Y
y = TH1 A LA TR A A XU R R A 8 P R R
RS AR A A R, KO h o 22.41%, K&
% 24 h )5, ik B KA 25.29% , 16 K BEFF R
FL RIS Ty S BRORAE R AT R R A X
TR 10.00% ~ 1. 00% , ZE AL E /N, (H Al 2 % Y
T AT XU 11 B LA R 4

FH I 4b) P AS () i TR (B Ao SR 1 1) A ke
HEFALURS A BN ES  EFWIH, &
% 12 h 1 24 h BST HATE R R EEAL T & % 36 h
148 h RS, 8 FUEOT T, LR G R 2 Bl R 8%
R[] (4 S 177 3 00, T 2 A T 24 h 5 HE g
3 B T FLR DA A R A R P S R W 43k
FLIR ; [F) B FrAse R 2 TR 3L IR o AR T % 12t sl 20, AH
WP REBERES, K EE 12 ~48 h IR IR T 7=
TR TGRS 5 D3 A R R AT IR B RS 7E &
% 12 h ik B e IR E . R ZUIRE
J5 T AT 36 h By & BEFT IR BT A AT 3 R AN
B, 17500 14. 50~ 16. 08 43, 1M 48 h J& () K& FEFT 16
B SO0 B RTA U =Si/e - B i

3 %5ip

ARSCWFGE TR FLAT IR R—1 B9 A AR &
AT BRTT IO B R B R T i DR L RE AN
PR AL R 55 A5 AR B LR 2598 A A 8
AR AEFT I R-1 Re 8 R s A FTFr g At
HE IR AT AR A AT, IR I e AT AR R 1T
(R i, T TR RE T (B 4R R C 1Y
FSE RN AP FLAT A R- 1 6 RERCEATBCR T
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Table 3 Volatile flavor compounds and their relative content in fermented lemon juice

, = FAXT 1R/ %
LES Hﬂ‘%;ﬂ min fes 7 0h 12h 24 h 48 h
5.83 2-H LR -1,3- "0 — — 0.02 0.03
6.76 i i — — 0.01 0.02
9.02 a— NI AH R 1.23 1.25 1.42 1.38
10. 38 7’7[53.'4]1 %&f)&gﬁﬁ‘; ﬁ% 0. 08 0.08 0.08 0.08
10.79 I 0.42 0.42 0. 44 0.43
13.22 Y ASiiE 22. 41 22.98 25.29 24. 47
14.15 B-IK s 0. 04 0. 04 0.06 0.05
16.71 a-IK Tk 0.24 0.25 0.27 0.27
17.16 7t Jig—beta— VM 2.40 2.46 2.71 2.70
K 17. 49 (;)4:4—%&% 1.23 1.30 1.39 1.37
(22 F) 17.76 EHaEZ 0.01 0.01 0.01 0.01
18.78 D—F716 #s 45.98 47.97 52.06 44.23
18. 89 B-IK T 1.01 1.08 1. 10 1.10
20. 36 B-% i 0. 14 0.15 0.15 0.15
20. 56 y—i i 10. 14 10. 45 11.34 10.99
20. 88 3-E 0.30 0.31 0.33 0.32
21.36 FESESPS 0.28 0.29 0.30 0.30
21.84 (+)-4-EH 1.12 1.21 1.21 1.21
26. 49 Mifi-1,5,8-=4 0.02 0.02 0.02 0.02
34.62 R 0. 05 0.05 0. 04 0. 04
39.91 PO R BR — — 0.01 0.01
32.78 it 0. 04 0.04 0. 04 0.04
30. 15 3-ZBEIE-T7, 8-HA LB - 11-8% 0.01 0.01 0.01 0.01
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in lemon juice during fermentation
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Effects of Lactobacillus plantarum R-1 on flavor and nutrient substances

of fermented lemon juice

FEI Yongtao',LIU Dongjie">,LUO Zichun', YANG Chen',ZHANG Zhikun',
MA Lukai"? LIU Gongliang'? ,XIAO Gengsheng'*
1. College of Light Industry and Food,Zhongkai University of Agriculture and Engineering , Guangzhou 510225, China;

2. Guangdong Provincial Key Laboratory of Lingnan Specialty Food Science and Technology/Key Laboratory of

Green Processing and Intelligent Manufacturing of Lingnan Specialty Food ,Ministry of Agriculture and Rural Affairs ,

Zhongkai University of Agriculture and Engineering , Guangzhou 510225, China

Abstract; To study the effects of Lactobacillus plantarum R-1 on the quality of fermented lemon juice beverage, the

contents of nutrient substance, the antioxidant capacity and volatile flavor compounds in lemon juice at different fer-

mentation stages were determined. The results showed that L. plantarum R-1 had good fermentation properties in
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Preparation of fermented Flos sophorae spice by Cordyceps sinensis
strain and its application in cigarette flavoring
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Abstract; To develop a new natural spice of Flos sophorae, we used Cordyceps sinensis strain SCT-1 to ferment Flos
sophorae. The fermentation medium formula was optimized through factor screening experiments. The spice
obtained under the optimal conditions was evaluated for odor and cigarette flavoring sensory evaluation, and the vol-
atile aroma components were analyzed. The results showed that the optimal fermentation medium was Flos sophorae
powder 100 g/L., corn flour 2 g/I., bran 2 g/, and sucrose 2 g/1.. The optimal spice obtained exhibied a predomi-
nant nutty aroma, supplemented by milk aroma and green aroma. By adding the spice, the cigarette had an
increased nutty aroma, sweetness, and a more delicate smoke, while reducing its irritancy. The volatile aroma
components, as styrene, (2Z)-2-octen-1-ol, naphthalene, benzothiazole, and methyleugenol, contributed to the
aroma of the spice. (E)-2-heptanenal, benzaldehyde, linalool, terpine-4-ol and a-terpineol had a significant con-
tribution to the aroma of this spice.

Key words : Cordyceps sinensis ;fermented Flos sophorae spice ;cigarette flavoring ; volatile aroma component
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lemon juice, and the number of viable bacteria reached a maximum value of 4x10° CFU/mL after 36 h of fermenta-
tion, and then tended to be stable afterwarded. L. plantarum R-1 could decrease the contents of total sugar and
organic acids, but significantly increase the content of total phenols in lemon juice from 47.4 GAE mg/mL to
174. 3 GAE mg/mlL after 48 h fermentation, enhancing the antioxidant capacities (ability to scavenge DPPH and
ABTS' radicals) of fermented lemon juice ( P<0.05) ,L. plantarum R-1 could change the varieties and proportions
of volatile flavor components in lemon juice, especially the terpene flavor compounds such as D-limonene and
y-terpinene in lemon oil. The relative content of terpene flavor compounds reached the maximum at 24 h of fermen-
tation. The results of sensory evaluation also indicated that the flavor and taste of sample at 24 h was superior to
that of other fermentation time point of the samples. L. plantarum R-1 could make good use of nutrients in lemon
juice for growth and metabolism, which could improve the flavor of lemon juice and increase the content of total
phenols and antioxidant substances. This study provides fundamental basis for the development of fermented lemon
juice products.

Key words : Lactobacillus plantarum ;fermentated lemon juice ;volatile flavor compound ; nutrition substance ; antioxi-

dant capacity
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