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Abstract: To address the problem of the sour and astringent taste of Rosa roxburghii Tratt. juice, in this study, we mixed
fresh R. roxburghii juice with fresh apple juice, and then used Lactobacillus plantarum, Lactobacillus paracasei, and Lacto-

bacillus fermentum, respectively, as starters for fermentation. Following fermentation, the physicochemical indices, in vitro
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antioxidant indices, organic acid contents, and volatile components of the fermented juices in each experimental group were
determined, with the unfermented mixed juice being used as the control. The results of physicochemical analyses revealed
that the total acid and tannic acid contents in the R. roxburghii—apple mixed juice fermented using L. paracasei were
3.61 g/L and 0.059 mg/mL, respectively, which were significantly lower than the respective values obtained for other exper-
imental groups and the control group (P<0.05). For the L. paracasei fermentation, the contents of vitamin C and carotenoids
were 2.75 mg/100 mL and 572.28 pg/mL, respectively, which were significantly higher than those recorded for the other
experimental groups (P<0.05). In addition, the results of in vitro antioxidant assays revealed that fermentation with all three
lactic acid bacterial strains promoted an enhancement of the antioxidant capacity of the mixed juice, among which, all
assessed antioxidant indices of the L. paracasei-fermented juice were superior to the corresponding values obtained for the
control group and other experimental groups. Moreover, the results of organic acid analyses indicated that among all
groups, the L. paracasei group had the lowest malic acid content and highest lactic acid content, making it most conducive
to improving the composition of organic acids in the mixed juice. The results of volatile component analyses indicated that
fermentation with L. paracasei was most beneficial for retaining the key flavors of R. roxburghii and apple. In conclusion,
among the assessed bacterial strains, using L. paracasei as a starter was found to be more beneficial for ameliorating the
sour and astringent taste of the R. roxburghii—apple mixed juice, enhancing the antioxidant capacity of the juice, and
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retaining the key aroma substances.
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AT T IR AL . B . REIMAR . SelElil 1 55iE 2
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HEF CL A N ER A AR 3 RRFLIR B R AR X
AL AR A AT RIS
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FLIR PR R fI L  SERIR G R E R & 2.
M 1 Al L, X B ZH 34 SR 2 /o4 0.039 g/mL,
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AeJim T 2 PR -

0.042
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C
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K1 ARFEZLRRE A AL SRR G SR e bl &

Fig.1 Content of reducing sugars in mixed juice of R. rox-

WA (g/mL)

burghii and apple fermented by different lactic acid bacteria
T AN A FBEROR 22 5 1 3 (P<0.05), 8] 2~ 7 [+,

2.1.2 BERAGIELSR  BFoE 0, SRR R FL
AR SRR S b 2B HLAR™ 0, PR A g A e
Ryt b R DS IR AR T, 8] 2 SR ger 2H AT g
ZH AR, AN 2 R LUE H X R 2 9 B TR Sl
4.82 g/L, KBRS, AHYZLAFEE . @) TS ZLAT R LA
Kok W ZLAT TR R TR A R VT 1Y BVBR 43 53 o 4.10.
3.61. 3.85 g/L, H 3 Mg S5 X R4l = [a] ) 5HAF
SR EEEZE R (P<0.05), HEM LA FIFP IS ZLRR A &
J&, IR PEARIEL | SEAUR A R T S R R
. OSSR B PR R T TR, sEnm iyt o
WRAGVE R, (R AR R o daasd v 2Rk 1 s e S 3
ST 1 BRSPS VRS TR, B SRS
e ERER Y A A IS 7.26 me/g BEE, 3 TR
BHEAFPAS R AR RS9, 3R SO B SRR 1

K2 RFZLRRE A EERIAL SRR AT Y AR
Fig.2 Total acid of R. roxburghii and apple mixed juice
fermented by different lactic acid bacteria

TS EE SRR . FLRR B RS LIS R R A E i),
FIFSE S ER-ZLER N . SR TR A . 37 5L ot Ul 551
SESRER S R LR AN SARREO Y PRk, FIFHFLER
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14.067 mg/mL, ¥/ T 24 30%, 03 T UORHI R
AR FITRLRR o

2.1.3 ZFLAREE & R E SR FEO e S8R R T
FRESE, 6 A B i A A R TR A= BB T TR &
P55 o (O T BE 1R 3, [ 3 SRS [ LR e A
B SERIR A RV R R AT T S ST A R
Y LLRIT BT BV E R I B AT, ISR izl
PR B S B, 9(4.8620.04)x107 CFU/mL. $iHA4H
PEABA) ZLAT R RN R PR LAE DT, 1)1 P LA B B T P A
HEL . SERIR S R A KBS AT, &
TS FLAT B BV E IR i R R R, O BoA
B A R b et DL R s R b AR s

JBRY R

[\ w N () [«
L 1 1 I )

TR HIEL (1x107) (CFU-mL™)

(=)

HYFRTE  BITERFUTE KRS

K3 RRIZLRRE R FERIAL, SSRGS A FLRR R & i
Fig.3 Lactic acid bacteria content of R. roxburghii Tratt
and apple juice fermented by different lactic acid bacteria
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REEIRA Ry S & 43 58 0.231, 0.213 F1
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VEETIBEER, 11 A2 et AR P A B 22 K S e )
] KA E AR ) K53 5 Z el & no 20
e, Ao —LBgh S WAL R B Wy, DATTRE V45 F A7 77
HH R S B INES O Ak, —SeiA A T ES
B2 2RI R SR TR SRR TR . X SR AE
YIS AR A IMERR | JELAS TR S Sy e &
FAZESTEE . Wit 22 L IHERR SR 2 2 s A B
BN 71 = 0 A A S TR || K= YA B Y/ SR i ol N T e
SREREH, AR 0 ZLIR B & 19 2 BE A% b <5 44 in 3
B SESLRAA IR T IS T S

0.25 7 a

1l me

S

Kl 4 ASRIFLIREE A TERIAL S FAR G R Y S 5 5
Fig.4 Total phenolic content of R. roxburghii Tratt and apple
juice fermented by different lactic acid bacteria

2.1.5 4R CHRMMESR B’ 5 R
AT 2L o & e S B L SE SR S R T 4 A
HCEHEZi, HpXtRaAmgidlE C &2

2.91 mg/100 mL, &L R )G, FPFLAF R . B+
P FLAT B 2H DA S R AT IR L 4EAE 3R C & s 435
FREZ 2.48. 275, 2.51 mg/100 mL, 3 M ELH Y

3.25 4
3.00 A
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2.50 A
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YL ZCH

K5 AFEZLIREZRAIRL, PRESHRITREAE R C SR
Fig.5 Vitamin C content of R. roxburghii Tratt and apple juice
fermented by different lactic acid bacteria

YR C FE R E /DT ERA (P<0.05), HiH]
THEFLAT B LH A4 2 C S B 3 m T HAD 2 4>
XFRRZH (P<0.05) . 45HRFRY], L AR ZLER TA Y R BEIE
H, ¥ B0RBL . SERIB SRR C SR
R, X—F S R T4 E C Btk R AR
R, Ty KA EACTIRESR, 3 —J7 ] et FRLIREE
FEAE A A AL S B A E AR A = i T 4E R R
C s,
2.1.6 KiHE FRSEMOMELSR e b EGE
WA R K AR 1 R 3, R BT A b s it
&l 6 Sz Wi 2 AN [R) ZLIR B & et i3S . SESR G
TS S N R SRR . XHRRZH RS R h &R
TN 160.73 pg/mL, KERES RS, AP FLAT R .
BT S FLAFRIZH DL SR R LAT B ZH O 2SHH 8 N R &
w5 HICh 408.33, 572.28, 477.07 ng/mL, 3 MR E6ZH
MOUZSEHEE N 2RO 3 S X RRZE (P<0.05), B
ST A LR B A e YA R b S b B o SR v rp Sl B |
O, o LIRS LT IR D R IR, TG
T ISEAE N RS EAR e B3 (P<0.05) . M
ELA BIITRE , SRR A TS H B R
T2l S N Z S E, #lAN, Bartkiene 554 & B,
HH LU A EAL B AORE N, R VD v ZLERAT B (Lactipl-
antibacillus sakei) % BERENS(H FF A Hh SEHA S
H IR 33.6%~41.1%; Mhlanga 25144 Fi1] 1] Z Fh
LR B A A T g ST, 485 SRR, S [R] LR B A T
Yorede N R 2 8 N ZR & ax, b, B RIAR
P EUAT R AN SUBAT B (Bifidobacteria longum ) % 1%
ARSI MRS RS 1.85 50 1.64 5. Xu
SEW IR, FLIR TR R IR & s T T S B
FEEAEN FEAA ., — R R R EA S R
S N ZRAVRE YT, R FLIR AR I AT ARG s AT ) B ot
SIS N RGBS . AR, AT T
FERM, FLRR TR R BT B T EURG T ISy PR
HAY T RE, a0, ZURR A & 2 S 8L 7 rh Sl 5
N 2 i AR

. 200 A - d

=}
m i 3
j& 100 -

0 . ; :

@ R
o
/4\)‘;éQ @;&:

Ko ANFZFLIREZBRIBL, PRSI
NS PR
Fig.6 Carotenoids content of R. roxburghii Tratt and apple
juice fermented by different lactic acid bacteria
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2.1.7 PTG EMIESE TR LT ik
J& (Rosa) AP RS2, HAT 1k 1 . 1k9 . TH R EAE
FHE AR, B Erd s BT IR N SR 5 1T s R/
JH R T 20 B BRI . 7 SRS IR LR PR A 1
HEL SESUR SR T R S, Hoh, Rk
P4 e B2 P PR 1R 5 B de e, 3R 3 T 0.485 mg/mlL,
T ZAE W) ZUAT PR« B 1 FLAF BE . R LA B &
Ja TR A SR BT IR 5 543 51 D 0.143 0.059.
0.133 mg/mL. N U, £ 3 FzLERE A, YR
Hu AR A S 7T P 0 B 77 18R 1 (P<0.05), o,
Bl I LT IR R R B R AR, TR AR A B e o
A, HPAT IR S B RBZH R I T 87.8% . FLIREE
RIERENS I E AR . SESIR G R BT iR
T, HEE: T —LE LR B REAS R FH 5 e i) B il
SEENT BT RR I 43 . Bl AN, Kanauchi™ DLV &
Fiz FR iR A S, B P 7 AT S A A A i o, A6

0.6 7

0.5 - a

0.4 1

(mg/mL)

8 0.3 -
g

A 2 A
: 0

—

1 & W

K7 REIZLRR R A BRIAL SRR AR I B TR & B
Fig.7 Tannin content of R. roxburghii Tratt and apple juice
fermented by different lactic acid bacteria

SGEE RGN T AR A FUAT B Y BT GG 775 Pham 25140
TEZMRZLIR PR S DR 2 b R 30T i R Fifg 4 S 8]
2.2 IMAEIEFRAYNE

2% 2 BRAANFIFLRRE RS, JAL. SERIEG R
A TRS MU R AL TR PRI E S5 SR . R T AR FL
FFPRZE AR EH 21 E RIS B/ VT X RRZH AT, 45
TR LH 1 25 T B AR AR OE X R, o, @i+
i FLAF R4 DPPH F HHALWEBRF . 52 A AL R
AR T A hIEE R R R s 1
B, S AEAE] T 95.63%+0.08%. 87.61%+1.95%.
86.90%=1.57%., —LEWFFEmoN, FLIR b & BEREE —
R M v B AR, an, A A LT R A
Bl P LA PR i ) 2 T A T DA DR £ A A (o
] AR - MR A E TS 2R A T A A A, DT i &
BRI T OB AL R R B TR FLAT B A R BEZLAT
PR S, BT IR 3 iR I RE ) A S 1 A
P JLTE R bR R EERR T W e Y LR
PR R B = BAA P AR R & 2 HIY, 22
ALFEH = AR PR BN TR L AR P A e e
TV T & JR S AR RS
2.3 AHERRIMESLER

A HLERAOFP RIS X B0 T Ek . RUBRFNE
FEMEAD L5 AR, F 25T o, ZLIREE
PARIE T LR A SRy A HLIR A A IE L . 3R 3 0
FIH 3 PSR ZLER B L T il BY | SER IR A 2R b
A LR LR & 5. Z8ad 3 FhFLIR e a0 R B>
Jo, FEL SESRA R T AW A R L SE R ER A B
PR (4 2 14 i 3 R R (P<0.05 ), HrP S SR i 1y 2 1A
I B . TEARG R BRSBTS, 3R
FR Y&t 2064.70 pg/mL, THAEFLATFH4H . &)+

* 2 ARIFURRE A RERIAL, SRR A R BRI MU AR bR E 4523

Table 2  In vitro antioxidant indexes of R. roxburghii Tratt and apple juice fermented by different lactic acid bacteria

MR bR THPELFF IR R mE LA REEFLF ot B2
DPPH [ 1 335 BR % (%) 94.80+0.45" 95.63+0.08" 95.37+0.09° 93.84+0.08°
¥ IEBR R (%) 71.13+1.88° 87.61+1.95 86.30+1.47° 70.99+1.30°
AT T H RS R (%) 53.55+1.17¢ 86.90+1.57° 76.85+2.03" 61.92+1.02¢

T FATAS NG SRR 25 25 57 (P<0.05), 3317

3 ARFURRE A RERIAL, SERIR AR 9 R HLIR R I E 2521 (ug/mL)

Table 3 Determination of nine organic acids in R. roxburghii Tratt and apple juice fermented by different lactic acid bacteria (ng/mL)

F AR L7/ BN FIRN R R REEFLFF A it HE 41

FR - - -
AR 160.83+3.21° 160.96+4.64° 163.62+2.43° 172.28+5.76°
SRR 1909.94+8.76 1344.68+10.12° 1639.03+7.75° 2064.70+11.25°

LR 149.41+2.33¢ 740.45+6.89" 403.74+3.42° -

bivd 43.02+0.78 - -
FrigERR - - -
BEFIR 4536.24+13.44° 4438.19+9.88° 4554.55+12.46° 4816.55+16.53"
kiR - 0.29+0.00° - 0.23+0.00°
Gt - - -

HE: " FRRARK
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B Tl B

2026 4F 9 A

P FLAT PR ZH . & T FLAE B 2 10 S92 SRR & o 43 0l Ry
1909.94 . 1344.68. 1639.03 pg/mL, H, BITEEZLIT
PRIZH PSP SRR B BEAR IR, AH LU XTHEZH RRE T 34.87%:
PIASHIFSE H TR A SRy T R BR (I 2 S ASEE SRR T, PRIt
2 3 P LH PRI O B S A 2 P A ZH Y BRI
L5 SR EAH— 30 o AEXT BEL b ARAS I B FLER O AFAE,
AR FUAT L . @) T RESFLATRIZH . RIREFLAT IR ZH Y
FLER SB35 N 149.41, 740.45, 403.74 pg/mL.

N

RS FLAT B AU A e LAT B T HE DASE SRR A i YR A T
FERECHE, IR ELIR . SEIRIMR A R FE
A ARF AL, (R 5 e 22 ) 2 A ROt AT e v, AH
PESPERIR T =, FLIRAY I BAn SRR AN, 7E S A R
THECE R R 1 S A AR TR
24 FRMESENESLS

AWFFERGIN T 3 FhAS[RIZLIR B A P AL | S 2R
TR YT AR ALY, FF AR Z R P BT e i A

RS LI B RE NS 1o SR R - LR & IR S AR R SEHUEG RITVE XS IR, el g5 R DLk 4, K] 8 &
Ak 2R, R, ASWTFTal SR, A FA T . &Y AIFFLIR B AR B AL . SRR A R 004 2 M 4H 5
T4 AFZFLERRE K BERIAL . SERIE AR IHER PR /I e 25 51
Table 4 Determination of volatile components in Rosa roxburghii Tratt and apple juice fermented by different lactic acid bacteria
ES ¥ YR AR R0
L7/ E W) AT B LT R R BEFLFF X HEZH
Ql L 2.77+0.09 10.41+0.34 3.58+0.07 13.54+1.82
Q2 2-CL It 2.00+£0.23 22.9942.53 2.68+0.31 18.23+2.56
Q3 K 0.31+0.04 0.29+0.06 0.23+0.06 0.15+0.02
Q4 T 0.420.04 2.44+0.07 1.44+0.06 2.58+0.12
Q5 R - 5.87+0.87 6.38+1.12 3.09+0.64
Q6 3,5-HILR S - 0.92+0.12 0.4+0.09 0.97+0.21
o Q7 5-:&'%%&3% 1.120.06 - - -
Q8 2- ML - 0.04+0.01 - -
Q9 (B)-2-BEimims - 0.08+0.01 - -
Q10 2-MRLTRE - - - 0.96+0.18
Q11 AL - - - 0.510.19
Q12 &M - - - 0.12+0.13
QI3 BT - - - 0.3+0.04
N2 6.6 43.04 14.71 40.45
Z1 iz o i 2.29+0.21 0.61+0.09 2.82+0.84 1.95+0.11
72 AR R 5 THs 0.26+0.05 0.21+0.08 0.24+0.07 0.21£0.07
z3 2,2,4-=HI3-1,3- 10— 5 T TRER 0.4+0.03 - 0.13+0.04 0.39+0.08
74 IR TR 1.9£0.11 3.3240.78 - 8.18+1.24
75 IR - 0.18+0.08 - 0.14+0.05
76 2-ET R 2T - 0.55+0.87 - 1.74+0.14
77 FR R - P i 5.39+1.23 - 6.11+1.35 -
78 AR W R T Sk e 0.26+0.06 0.09:£0.02 - -
79 ZRIERR 0.8+0.02 - - -
Z10 IKAZIR H g 0.22+0.01 - - -
Z11 2- = hE T RR 0.07+0.00 - - -
Z12 1,4,4-= W 5LIR-2-— Z RIG WE N TR 0.24+0.06 - - -
R AL A 713 A ‘ET_@RTEE - 0.05+0.00 - -
Z14 AR = (= H BLREGE 5 ) g - - 1.24+0.31 -
Z15 ORI TR - - 0.1+0.00 -
716 2-HRT R Mg - - - 9.67+2.11
Z17 TN PR - - - 0.5+0.07
Z18 TR T iR - - - 0.38+0.14
Z19 LRI - - - 0.43£0.21
720 2-FE T R P - - - 0.43+0.08
721 LR B - - - 0.34+0.08
722 RO - - - 1.69+0.41
723 2-FRET IR T Wi - - - 0.11+0.03
724 ST RTg - - - 0.07+0.01
725 AR HR-1- T le-2-5 T T - - - 0.10.00
/Nt 11.83 5.01 10.64 26.33
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4
x5 FE YRR Ao
YRR AT RS FLAT REEAFFIA X HRZH
Cl 1E O 30.95+6.34 14.14+4.22 24.16+8.95 9.80+1.65
2 2-2 O 0.17+0.05 0.28+0.04 0.19+0.03 0.29+0.03
C3 iyt 0.67+0.05 0.79+0.07 0.60+0.09 0.88+0.14
Cc4 S-(-)-2-F - 1- T 4.4%0.57 1.79+0.22 4.12+0.66 -
C5 1- T 0.2+0.02 0.14+0.05 0.12+0.02 -
C6 Alpha-4£%' 2 i 0.78+0.14 - 0.8120.25 0.51+0.11
c7 ey 0.12+0.04 - 0.09+0.02 0.13+0.05
C8 1-43 0.31£0.07 0.15+0.02 - 0.11%0.00
9 TwE - 0.8120.18 - 1.3+0.09
C10 1-THE 3.37+1.03 - 2.88+0.88 -
Cl1 Je-2-C - 11 5.94+1.24 - 5.48+1.17 -
mokialy  C12 4-F 3L 1- B 0.43+0.15 - 0.38+0.08 -
C13  i-a,0-5-= F 2E-5- 2 FE DU A Ak nk -2- i 0.07+0.01 - - 0.06+0.00
Cl4 I -2 -3- 0.09+0.02 - - -
Cl5 2-HIEZFR1-T - 0.56+0.14 - -
Cl16 (B)-SA A5 - 0.2+0.03 - -
i pu—y ] o ok
17 J”)"liﬁ-alpha,alpha,ﬂ%—_iiﬁéé-Lkﬁﬁlﬂlék”j( B 0.1240.08 B B
Ci8 3-H%E-2-CU - - 0.15+0.04 -
C19 2- 7% - - 0.56+0.06 -
C20 IE=EE - - - 0.17+0.03
C21 2-TN - 1- P - - - 0.09+0.02
Cc22 Tt HE B - - - 0.130.04
/it 475 18.98 39.54 13.47
T1 AR 0.95+0.06 0.98+0.04 0.82+0.07 0.62+0.05
T2 K - 0.55+0.21 - 0.17+0.08
T3 B 4 - 0.1£0.00 - 0.12:0.01
S T4 jc%ﬂﬁlﬂ 0.29+0.05 - - -
T5 2-P - - - 0.38+0.02
T6 6-F $E-5- P21 - - - 0.52+0.21
T7 o- 5% - - - 0.06+0.01
/Nt 1.24 1.63 0.82 1.87
F1 3,5-RUT IR 0.76+0.04 0.51+0.31 0.70+0.07 0.46+0.22
Bk F2 2-#&T£€-4-Eﬁ%£€ﬁ§r’% - 0.22+0.03 0.2+0.02 -
T 0.110.01 - - -
N2 0.87 0.73 0.9 0.46
S1 Az 10.16+1.32 14.59+2.43 10.82+2.22 6.74+0.84
S2 ¥ 11.00+1.23 3.03+0.64 10.15+0.87 5.58+1.22
S3 T 4.85+0.32 4.62+0.68 8.04+1.24 3.06+0.68
S4 R -3-CTR 0.51+0.14 0.04+0.24 0.57+0.32 -
S5 RAY 2.44+0.57 - 0.91+0.24 0.49+0.11
S6 SR 0.18+0.05 0.24+0.05 - 0.05+0.00
WAL A S7 mﬁxi - 0.34+0.04 0.27+0.03 -
S8 &R 0.25+0.02 - 0.16+0.01 -
S9 (22)-2-¢EH 1R 0.44+0.08 1.1+0.34 - -
S10 3-F IR - - 0.77£0.21 0.34+0.06
S11 =k - 0.2+0.00 - -
S12 IR - - 0.13+0.02 -
S13 bz - 6.19+2.13 - -
/it 29.83 30.35 31.82 16.26
Tl ESE - 0.13+0.04 - 0.1£0.00
BEEEY T2 (3E)-3-+—Hehs 0.56+0.14 - - -

T3 RIEAT I - 0.46+0.08 - -




- 364 - B Tk B 2026 4 9 H
4
51 we A AR B (%)
YRR AT B LT REEFLFFEA Xif B4
T4 Frigss - 0.2+0.02 - -
T5 3-ZHR ORI - 0.09+0.01 - -
T6 Eeyg i - 0.07+0.01 - -
T7 -3 - - 0.14+0.02 -
T8 ST EACK - - - 0.07+0.00
T9 AR - - - 0.33+0.05
T10 6-(2-T 4%k )-1,5,5- = IR O M - - - 0.06+0.01
Tl1 a-JRM - - - 0.04+0.00
/it 0.56 0.95 0.14 0.6
El 2,3- A AT IR 2.33+0.54 - 2.17+0.78 -
Hibfk&® B2 TG - - 0.17+0.05 -
/it 233 - 224 -

T “="FRRARK

100 -

80

60 1

40

AHXS & i (%)
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K8 AFIFLERER A BRI, SRR AR R A 4L
iEROREs e e
Fig.8 Changes in the relative proportions of volatile
components in mixed R. roxburghii Tratt-apple juice
fermented with different lactic acid bacteria

AT EE S AR L . B 4 A E g SR AT U, 3 R
FLIR B KRS B | SESIR A SR H ARG I Y
T 72 PRI R M 5, T AR 48 R e A JEL ) %) IR
HER VA ] 55 PR E 3E LM 4y . FEXT IR
ZH b, AEXT S O LR R MR 4y EEE R 2O
I OOl IEC B, 2-FH LT 3L WReMs . 202 T BE,
BEATEYARXT & 4 AR 18.23%. 13.54%. 9.80%.
9.67% F 8.18%; L AHMFUAT R Bl & B FLAT IR AL 19
25, 2-CLATEE . OUlE . 2-F LT IR 2Rl . 2T S
S s P W] W Hb T R, R A TR FLAT R R B S,
2 BR TG . 2-F & T 3 Z Bl A AR XS & i B
Bz A1, 2-CUIEIE . LR . IE O B A AR XT3 ) 5 %
HEZH P gscdealr, 1 HH 22 W 1 1 LA A A2 e 9 I B
SERIVR A R Y I B A R A A o B B
i, HHE 8 TIH, FEXT HEZH SR v Hb, IS . ME2S. I
B SR T AYFE 4l 4y, HARXT & 245010k
40.45%. 26.33%. 16.26% 1 13.47%. 5 X+ ME2HAH
b, 2 LA ZLAT B AN A B UAT BRI 40 I E Ry e IR %o
BA R HAT RIS, Rt S IR S 2 00 o

E 352 BT B S A RIS, TS 5 5 ey il R RE T
83.68% FH 63.63%, BRI 5 LbA3I FRET 55.07%
F1 59.59%, MRS FNEESEIE A& PELH 431 5 B U] S 81
TR T E, Hh Ry B b BB o T
83.46% F1 95.69%. SXTHRLHAH LY, LRI BEZLAF B
VER B, S T2 B AR & 2l 43.04%,
AT RBLHIETIN T 6.40%, T Fs 24 it AR S 5AY
M 5.01%, BT HEZHIS /T 80.97%, MiBRISFIEEEY)
T B AR B 43 A 30.35% FT 18.98%, # X R 4H.
SFRIEIN T 86.65% F1 40.91%., KL, SHYFLAT
BRFI & I LA B A B, A 1% LA B Sk A TR
TRA T 45 ST R M2 A3 AR B o AR R o
LI AR AR BERIRT FRLL SR
25 EBAMAESNESTESH

LA ROAV = 1.0 bR, i H - g2 At fg
ZH P SR ARSI, HAREE R 5. Hordr, %R
USRI Y SCER R SO U . T 2-CU i .
LR TR, 2-HIL THRMR. 2-FHIL T ILLMlE. 2-H
FETFRTNEE. IEC B, DR, -850 2. L%
EAMFIE R, 2-FH I TR NS . 2-HF 3T R
BRME . TS, 2-CVlE . OlR. 1Ll Fy s 2]
B ST SRS R, Z R TR 2-F 3T 3%
ZTRE . IE CLEE . 2-C I S5 S R ) R
JBT, T O D) O ) B N 3 SR O 1Y e i R R Y
SOl R EE 5 AT, X RR4H b ROAV H: KK AT
3 PP OGRS T R 2-H T R s . . T
B, ‘BT ROAV 43 31J& 100.0, 98.0. 93.4; £t fd
YA PSR WEFLAT TR R B 2 s, CAS AN E] 2-H
FT R 2T, W O AN TR ROAV WS35 R
10.0 F11 16.6, 7.6 F1 33.4; &R T B FLAT B X S
MRS ST, 2-H I TR s . OVl . T 3 FhoC
RS ROAV 43512 34.6. 82.5 F1 96.6, It
A1, SHEYFURT R LR & LA B ZH AR B, w1 L
FFEZH R 2-CUTIEE . R T TR . D7 Rame . LRSS
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£S5 AFFREKLKBRIA., ARG R ROAV =1 MR EY
Table 5 Volatile compounds with ROAV =1 in R. roxburghii Tratt and apple juice fermented by different lactic acid bacteria

N ROAV

et AL Wimehe)  mglia AITRGLEE  RmAE A
CLE HHEHE 0.005 10.0 82.5 16.6 98.0
2-CL T HEE T 0.03 12 30.3 2.1 22.0
K TR 0.0063 0.9 1.8 0.8 0.9
T/ 17 0.001 7.6 96.6 33.4 93.4
R T R AR R 0.058 0.6 2.3 0.0 5.1

2-HE TR T R 0.00063 0.0 34.6 0.0 100.0
2-HE T H 2 TR it B 0.005 0.0 0.0 0.0 70.0
2-HE TR R A 0.0002 0.0 0.0 0.0 77.8
A TR 0.0056 100.0 100.0 100.0 63.4
g WARH R AR FH 7 0.006 2.0 52 23 53
BT LT VIR 0.0035 0.0 1.1 0.0 12
EAA W | hilF 0.0356 52 162 7.0 6.9

s BEEER R T (LA s BIETC 20 ). &SR EZORIET M http: //www.flavornet.org/flavornet.html.,

AT ROAV W INEET X B4, fikn]
UL, 3 L b, PARIESFUFF AR S R, e
i B AP b AR AL | SESRIR A R R R T
PRI 55 i, DA B AT 1) AR A5 SR i S XUk
PRS-
3 g

AW BEH 3 FRELRR RS TR . SRR S
T T, Sk BE)a, BT FAT R AR
AN B e, HLDARI TS FLAT B o R R, 1R A
SRy B RO S B RIS, D B LA R A
FLAF PR AN & B LA PRI | SESLR G R bk
KorERes ., A 3 Fhzliig i & B REREIRR A 50
TR SR R R B R 4 IR R R e FL
12, {R 2 LA 1 s LA PR E b Rl Rt 1RGSR
SR | SPEIRIR | AT RIK T 2 N T B | AR
WIZLFTF R L A AT R 2H.(P<0.05) , UaBA R FH &I+
Wi FLAT BT 2 8 00 A R 1 A TR A S VR TR 1) 11
FHEEXTRELH, FH 3 FhzLER a2 TRIAY | SERR AR
PRI, R ) S FN2Si 2 b A S 3
e (P<0.05) , 1 4E A C Ry ) i 3 IS
(P<0.05), Horpr, @I T l&FLAT R A0 2EHA 8 N 22 Fn4E
AF C I Er a3 T FUAT PR AN & T AT
R4 (P<0.05) . 4 LLRITFgZLAT B b & vl s, ofa)
B ERNR G SN 3 PRSI MITE AT PR AR
FHRTXTIRA (P<0.05), AR FHLA 2 MNilgde . I
H, BT ESZLAT R AOSEAR R . 1A TR AR FANR & &t
TEFTA 5341 H P RAR, WipLAR & 50 2 28 Azl
FREEZH AN R BEFLAFIRIZH (P<0.05), FIREMRPERETE 3 F
FLEREE el bAN, ST HIFE L - e 25 R
7N, DL s LT BRVE SR A 259, facf 1) £ 58 o)
B SRR A R TP e S E R W R . 25 LT,
Bl 1 LA R A 2 LA B RN A LA o o 3 B
FHIFL, SERIR AT A1
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