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Abstract

The lack of special fermented strains in the production of kiwi fruit wine and the wine
prone to browning leads to the problems that lack of typicality, insufficient flavor and darkening
of wine color. Thus, the purpose of this study was to screen yeasts with excellent fermented
performance to enrich the composition of flavor compounds and improve the typicality of kiwi
fruit wine, explore the main factors leading to the browning of kiwi fruit wine and find effective
browning inhibitor to stabilize the color quality of the kiwi fruit wine, providing a theoretical
basis for improving the quality of kiwi fruit wine. The main contents and results of this study
were as follows:

(1) The 2 native Saccharomyces cerevisiae with excellent fermentation performance were
selected step by step from the natural fermentation broth of kiwi, the S. cerevisiae XX-16 was
determined as the preferred strain for kiwi fruit wine brewing based on the physicochemical
and sensory quality of kiwi fruit wine. Compared with the 3 control strains, the main
fermentation time of XX-16 was reduced by 0.5 d, and the total phenolic content of kiwi fruit
wine fermented by XX-16 was higher, at 740.51 mg GAE-L!; the strongest antioxidant activity
in vitro with reducing power, ABTS", and DPPH free radical scavenging activity of 635.75,
603.21, and 743.35 mg VC-L'!, respectively; the most abundant terpene of 22 species and the
highest terpene content of 757.53 pg-L!; the highest sensory score of 89.83 points. By
combining the odor activity value and partial least squares regression analysis, it was indicated
that XX-16 could improve the quality of wine body through enriching the aroma-active
compounds of esters and terpenes in kiwi fruit wine.

(2) The non-Saccharomyces N-12 with high B-D-glucosidase enzyme activity and strong
tolerance was screened out, which had the potential to enrich the volatile flavor compounds of
kiwi fruit wine. N-12 was mixed with XX-16 to fermented kiwi fruit wine in different
inoculation methods, the optimal inoculation method was XX-16 inoculated 48 h after N-12
based on the physicochemical and sensory quality of kiwi fruit wine. Compared with XX-16
pure breed fermented kiwi fruit wine (NX48), the wine fermented with the optimal inoculation
method had a richer flavor compound composition, with 15 new terpenes appeared, such as
borneol, cineole and 1,4-cineole, the content of terpenes increased by 14.06-fold; the total
content of esters and flavor compounds increased by 17.33% and 43.87%, respectively; the
aroma was more abundant and pleasant with the sensory score increased by 13.00 points.
Linalool, a-terpineol, eucalyptol, nonenol, borneol, isoborneol, myrcene, beta-damascenone
and decanal were the key aroma compounds of NX48 kiwi fruit wine by combining the odor
activity value and partial least squares discriminant analysis.

(3) The potential application of different browning inhibitors in inhibiting the browning of
kiwi fruit wine and the main factors leading to the browning of kiwi fruit wine was explored. It
was determined that the browning of kiwi fruit wine mainly occurred during the storage by
monitoring the browning degree, and the change value of browning degree during this stage
was 10.53 times that of the main fermentation stage. The browning degree of kiwi fruit wine
added with VC, GSH, EDTA and SO: (added in the form of potassium metabisulfite) during
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storage was monitored, the results showed that only SO; could effectively inhibit the browning
of kiwi fruit wine, the browning degree of kiwi fruit wine was the lowest when the addition
amount of SO2 was 150 mg-L™!, and compared with the control, the change rate of browning
degree at the end of storage was reduced by 14.53%. Correlation analysis showed that there
was an extremely significant negative correlation between browning degree and total phenolic
content, with a correlation coefficient of -0.830, which indicated that phenolic compounds were
the main factors leading to the browning of kiwi fruit wine during storage.

Keywords: kiwi fruit wine; yeast; -D-glucosidase; mixed fermentation; browning inhibition
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Tt ) R P  B R PT DA A A B Ry, H wvarum JOANBE AT DA iR 4
a5 KRS ARG Z B P EVEH, BRI E R

1.2.3 BRIRES
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ZEWEH S (a-L-Rhamnosidase, Rha) . a-L-BilfufF k% i (a-L-Arabinosidase, Ara) .
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KR ETARYI BN S, BEKETRZA N, B e Ara B Rha B¢ Api F1E FH T {00 5
Wrad, TR BB, SRIGAE B-G MEFT, AR /K AR B IR TECH AH N, ) B A
BT AE KR FRE B I K AR 2 DU KA, B-G B2 PN AR
KERRET8,

&

(L



W 4R

| Terpenol
——CH,

(0]
o (0]
HOHzCOH
H
on H
H

o CH: CH:zHO |
00— [0)
HO Hs 0 o O
I p-G
. ol a-L-Arabinosidase :HO OH —1-
HO OH OH OH
a5
o
Q\
CH: M
0o b
) (0]
CH2H0 OH
OH
HO OH H
OH

B 1-1 A S 0 B e A0

Figure 1-1 Enzymatic hydrolysis process of glycoside compounds[3®]
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POD) FUZKNZ RN (Phenylalanine ammonia lyase, PAL) [, M PPO #iA M2
G BB 4 A i FE L AR AL AL SR, PPO 5| S 1) B R 48 78 A 2 R I 228 = AN 25 s AR
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Figure 1-2 Enzymatic browning of phenolic compounds involved in PPO in fruit juice
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HERER. SRR — R4 6. Bk, BHERRAS RBEREEY R, Sk
R Fa B SR IR IR A AR B, At WK 48655 2 PRI N AR kR
Vi s RS, VE rrg i ddl . KRS 4ih . RETERHEEER, RN VC iEr] PLS %
L = VYRS =E K oY - VAR
1.4.2 SR H AR

R R F, W SERERNEFERET, BRI~ mrEE R, 2R
WA PRI RBT R . Har, 8. BEMAMHK. vC Mo =&l o
i 2 SR v i FH A AR 0 75

(1) —F

MR (SO 18 LV ER IR 35 i s 0 T SR8 i AR P2 i AR . SO, AT DTS i 411
il PPO RS PE K> A AR AR IR, Al B Rl S e A e ey R o, 0] <08
B0 G RN, AT BT (b4 BT TR ). AR, SO2 b Rets 2 5 kEAL &9 m
B, TR R AR BR A SNG4, AT 7 1 S = A At 2 B e e |
iz, BEERFAITFRBIARIRN, LU SOx JAR I AR IR $h s #i i BoA Sas 1 A suigoE
i AR B S R A I AN B sz BIBR S, AN E @ A 50~200mg L. [RItk, 7RSI AE
PR ek SO, RS A itk 2B ARS8, (5 H AT SO2 AT AAM N Jy 2 45 il IR
AL . PRI R R M I B AT AP,

(2) & JF R HEH K

R EH K (Glutathione, GSH) 7] DA G i T By 2 40 &40 (0 S8 T 5 B0
KWEMKAERE, NNHHEREREEEMRIE R BH KR EZ O 5, BF
SRIEIZAE R, RENE T 5 M HERR S5 M R B BT ORI B R B Y S, T R (5 BLAS
5 BA B E [N P2 (Grape reaction product, GRP) PO, Hosry 5PV 7T £ B GSH
REA 3O 0 A VS RO A, LT 1 40 W R A G E R . Motta S8 HIRESE T
TN 20 mg- L™ GSH #1417 S R] AR A2 B2 AR Ak, 45 5RO, A 8 M H A
HAGBRE (Ao BERTXEIE CABM GSH) , A7 12 4N H J5 HAE2 5 %] BT
TR FEER.

(3) VC

VC RIEAE T /KR A, 1@ HEAEEVERR RS, VC HTERRABUE E B R &)
T B ARBRAT A 0 T Vs v #6142, LRI I@ 8 50~150 mg LB, [H AN &P
WA RIS VC AART BLRAR VDl 438 B2, (RIS AT DA Vb il o 5-HMF 197
Ao RIMAEMARERY, £E5A0)LRRMEERIEMHE RS T, @ VC JEEMK
F AR Y, Chinnici ZE R FER WILE U A B A R Th s VC I, (a6
FEHT 30 d e M HIHEAL, (HAEAF 120 d 5 #2828 S iy T X0 AR & .

(4 LN g

. DY 2,18 (Ethylenediaminetetraacetic acid, EDTA) s& —Fi & @ #4757, 8% LA
EDTA-2Na LI T R Tl 2. EDTA E=E TA S 5%, . %8RS T
Ba, TWHAEIRKKEESSY), ImslE e B 748, Bk &7 5 2R
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R0 EDTA 3 ] LL@ i #06] PPO [R5 P4 R B AR A ik SR Y it ot 2 v P g AR e FEE 1561
HFREKH, 50°CHKMH T, £5 100 mmol-L! 4-FFE JLZKTY . 12% (v-vil) Z4FFE. 8g-L!
AR, pH N 3.6 MBI A0 s in EDTA v A 808D BRI R, e =R
N, CEERARE MBI, EAYT R SRR EDTA-2Na BEW G il v i i
A%, H EDTA-2Na Ji 5 2 i s 41 1| RICR 1,

BT SR NI (B2, SR, &R, VC. pH 55) FAMEZM GREE. e
WREOKEE) AT, 3 ECE-Ha R HH A [F) S0 1 s AN F], A L ER A
() 40 732 HU 1| TR R A Ak SRS ot O (RS2 ], Kk L R 68 A A i B Ak SR P 4 R () 4 AR 4

il
15 BERS5R X

2022 FEAERBIERE S LY 440 T30, FEAE BRI S — 2 KE, R
2979 220 J3m e REBRIGEA N R R AN AT A BB RSO . AN i 7 38 i
(R BTIFIR B (AL, 34 AT DASR Bk (RO PR AR . R B O T e RS (Rt e i 2>
D54 7 2 st ) LS A5 Rk SR b R e, s = L AR I B B S S/ S
JERIT AL« 5 KA

F AR A SR RS P (56 P P B bk 22 D e L SRS IR B B, ARORARR R B 3807 e
PRI L A A, SRR AL, PR E RS 1R R A AR B R R S
AFE IR G S &I, KLY 5T AT R A B-G KRR i A AR
Yol o SRIMT, BRI B BE 3 H AR 2200 B-G im0 AR BRI B B Ak 18 B A BRI B-G
e, R 5 TR I B AT TR TR A I PR BE R Bk o B 5 25 A S B AR T i B 2
A [FIR, BRI T R T 2 R A AL, RO R JRE
i S A

N, AT E L R B R R A AS LRI EE B A B-G BRI I B R 52
e R SRR (R AR L S R KU A 5T [N B R A B SR AR I R S S AL
R 32 B R IR B R AT AR AR o ASHIE ST W] DR M R B el SR A 7 e e A
AR IR S8, A B THESh R E B A R . R4 2 AT, RN Oy E e
RPER . WRA L HE RERI RIS %

1.6 EEHFANA

WIS it 1 PRaE TR B RN AR i A R e RE, 9t — 2D B-G
A BRI o BRI AT TR TR A I, 285 % VR T A TR o J e B SR it it O 20 ) IS 49 T4 AR
VRS B etk SR R A B R B AR I BB, OSCE BRI AR
SRR R L R R YR . RN LT

(1) BRI B ) 328 S s R e Bk SR ik o 2

MANR Rk 20 2 e 2 AR T K AS LRI IR BF, LA 2 PRI AR IR B AN
1B A B RN I, SR LA IR I B R R o b SRS (1 A B S o, R B
TR R B R RO (O BRI B, BB R D R IR R R R S BAL E

0O



FoE iR

(2) 77 B-G BRI B RF (10 97 76 S FLAE R Bk LT B3 Hh fr) 2

Jiiidk i B-G LM 52 1k o X AR BRI e BF R 5 S HE IR I BHIR T A Bl e bk AR
A B AR R E R B A4, DN E A [FIER 7 SR BB Bpk AR 1 B AL SR b I 2t
AT P, R TR B A IR T A Bk SRS it S5 PRS2

(3) BiAeble A4 22 3 5 DX 3R AR R B 48 A TR )Xo 45 A ik ot 140 52 i

B YN TN AN [7) 4 7 11081 791 B A ik SR At 47 1k 5 b 00 A B2 R i A7 R ) ) 4 A2 A
2, IR AR AR R AR AR TN, 25 52 oAk AR J0 ) TR0 Bl SR R P 5
i, - [R]IS B B S OB B R B AL 1) £
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BT MRERE

2.1 LR 51 ER
2.1.1 FEFR

ASHIEFE A AR Y B SO Btk v e D )1 e B R T R 14, B B R e R
WIPERIT CRIARERIEBE ) o 0E =HMBpkit, b RSO 1) S A 85 55 2 W
R, BEEBR IR A S A AL SRAR MR E i A 22 5. R 2-1 P, 56— LRSS —
OBRAEBE K i BN BRI, BB, 0 IR BB IE AR SN A (2.2.2) AR
WA (2.2.3) 5 SH=BRRBET SR E B, T HARMHI AR S A 2
(2.2.4) o BRI ERR TR FURL Y DU T el sk R e S AL AR e sk, B Fs s O R
R L OB . D RIBARE B AQ-sy (TaIFX AQ) M1 71B, 27l H = A
ARAFMAAAL AT P2 A EERE IN3 (BRINEEEE) A1 o1 PRARBRIE R, i siin =4k
ko

R 2-1 SRS i AR A 2

Table 2-1 Information of juice used in the experiment

i H 5t Ity =
MR (gL', PUEARTH 13.90+0.05 13.63+0.11 13.80+0.12
MBE (gL, DIEEMED 105.00+0.21 111.30+0.31 110.50£0.05
[EERES ) Hn o ek
SR T AT URAR AT URAR BRI, WRE
2.1.2 EERF

RERE . RIHEE (BiE: 30000 U gD MiimEWEERA LA M, 50T = FHE
PEFVAERAR . e (hED ARARAVLIRIEEMRH AR AR HiEiE. B
BEE . BREOR. BRG], RS . BRI, BRELER. ULy, B A
BRI . W OIR . BIREE S WAL R e Al T B A 25 S A R
FERAR: ERR. 1EKR. FRREAIR. BETFR. FILRRK. JLRRE L
M 3,5- HHEK IR 2,2-BR R FE-1-7 2L k3L (2,2-diphenyl-1-picrylhydrazyl, DPPH)
2,2- T AU - (3= 20 3 K I E M R -6- fif R ) ¢ 2 [2,2'-azinobis ( 3-ethylbenzothi
azoline-6-sulfonic acid) ammonium salt, ABTS]. VC. EDTA. GSH. 5-HMF Jy& i
afl, 2-FRENEAGaE, WHE BEE wRAENREAE R AR L. 4-R R IR E-B-D-it
I35 ] H T (p-nitrophenyl-B-D-glu-copyranoside, p-NPG) « XJ i3 K f; (p-nitrophenyl,
p-NP) Aortral, MEBTHi T (R EVRHCARA R HE. BRI NEEL, 1
H B REBHIMD AR AR, WLN 8750 5 ARG R AR .

2.1.3 FEFREHIH %
(1) YPD ¥zt



HoE MESTE

MG 2.0% FREEEIE 2.0%. BEEEZI 1.0%, [BRRFREH A nEE 2.0%,
115°CK 4 20 min.
(2) LR IR
BT 0.3%, &8k 0.05%, SN 0.2%, BEREE 0.05%, BifR A48 0.1%, H
FALINIAEE pH 5.0, BEAE 2%, 115°CKIE 20 min.
(3) KRR FHE
HIERE 2.0%, REAMR 2.0%, BEHEEY) 1.0%, BR 25 0.4%, BERE 0.3%,
35 80 2.0 mL-L', H#A pH, 115°CK 1% 30 min.

2.1.4 ERUHERE
R 2-2 I AR B
Table 2-2 Information of instruments used in the experiment
& UEee) NGIE 21
R 7K UE IR B TR A GHP-9050 Fifg—TEREAA A IR A A
IR EE IR A8 LRH-250CL Fifg—TEREAA A IR A A
B M150 7 o, B S b AR A R A
IERE MR (S JB-CJ-1FC TR TR RS A IR AT
PCR X AG 22331 Hamburg 1t Eppendorf AN
& 2 A R B O L HI750R KD B BRI R XA L ALK
R VAR O L Thermo Frescol7 ERRAD R (R FHIRAF
HeRER HYL-C KA 98 SR W # H FR A
R T RT EL204 HERFED-FE R 2 A (R HRA R
BT R PR2202ZH/E RIS CEMND FIRAF]
R AE IR KB A JJ-6B TN IR IR A )i A PR A ]
U] BCD-576WDPU T IR AR A7 BR A )
o i 28 VUK T A MLS-3781L-PC Fa AR REERST a8tk (i) AHRA T
BEEpRAX EPOCH2T 2% [ BioTek 2]
pH it PHS-3E MettlerToledo 2 ]
BRI WOt T6 Hritad AEEE Al A A IR SRR T
T P T e KQ-300DE E& LT A A A B A )
el OB 1% 73 HTAX Agilent 1260 [ Agilent BHE A PR A F
B A LT
w¥§§%§g gﬁgiﬁﬁ Agilent 1100 %[ Agilent BHEA A A
TR AX QP2010Ultra 551 Agilent FHEA PR A A
2.2 SER TG
2.2.1 BREpE RIEIRIE T2

BREFER UL EIAL, B AR BRIk SN (I BRE T 230 R BRAE Rk A s s A
105 g (ffRpEE B 200~220g' L) « fRE AR 100 mg. REHE 1g, HFBSE
A LB 4h, BUONWIEA R .. 500 mL = MM HI46 R 300 mL (60%%E W %
¥, BRI EERE MR IR 13107 CFU-mL", T 20°CAR IR IS F- A HEAT WRS R 9% . @
HME COx RPN RS FE, B 12h REKAR, ZRENT 02 g B4
R
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2.2.2 PR RF Y i 300 S LR TR R AR R SR T o R A

(1) BRI B alify

W SR [l B2 (L 1 B0 R A B RT 2L BB A i e B RV I, BRSNS EIAF
200~220 g-L!, fREWHERET 100 mg- L', RKEF 1 gL, WiE M4 h 5558
100 mL AR5 RIS T 250 mL =i, T 20°CIEIRERE A HR K. FIAAS
WrE ARy, D REERE ST R R 0.1 mL FRBEIRAT, H4AS FBG B R B i A T 2
10% (vv) ZFFE. 25ug L &&EZM YPD AR b, 30°CH: 7% 48~72h. Bk B A #A
T RETE A RRAE B FR R VR AT PR R 2 B, B2 4lifh .

(2) BB

RV YPD 53777 B a0 J5 (I wdk, A3 BEE 3 1x107 CFU-mL™, FFBL 3%[4%
Fh B N7 7 mL A BRI RS T S8 200 gL', f B W AR EREF 100 mg- L,
RRREE 1 gL, 2 PAHIREEA 4 h 5 iR RO i, W A R0 B 78
AEFRBRIER I AL R/NE o £E 30°CEAMF TP E TR, & 2h WS UE L. ™ is
JER, PR RE BRI 20 FREARBEIT N — 25 S2R .

(3) WP E I

VEWITHIRTG AR AT ITS tDNA 73 TP PS8, FF %558 45 FONER I I B (1 16
PRIEAT B SRV BRI, 88 COL T B0 R R M R B 2 o BB i PR /NELO AS [
TR P9 P 5 P PR A A T ML B K, 3 — 20 I 5 L5 VAN 3 e TS ) S A B AL SR A, W)
BB A TR IR AL 1 2 ARAS T BRI I B P TRk R R

(4) AN [R) AU TR e 1k 5 TR A B SRS 1) B e B JB B & T 0 A

W 0% AR 2 MRAS L BRI EE BF GC-31 A XX-16 5 2 FRis ML il £ AQ. 71B X
1 PR S 56 = AR 7 A5 B B NS HEAT Rk SR AR, T8I 2 CO, i 45 2k SR il
B R . KT 12°CHERL 21 d ROTERE B & B AL Ebr CRBEREI . SOpE. AR, RS .
B Ao) « ST RIMUAMEYE. 2RI AR . AR TFES AR
FERMERARAG G IDEAT I E , FEXT 5 AR AT IR W, AT VPAl 5 PRER I B A 9
TRER SR, 52 Bt B R SR TS T A P B

RIS, S RIEPEME (Odor activity value, OAV) #iff 52 2 SR bk S 18 1) S & i
(OAV>1), KM hz/ 3T (Partial least squares regression, PLSR) ;AT JpfEdk 5
) 5 A SR JSORT SR BT BT R DT R H S R A B SRR R B ) SRR A

2.2.3 7= BRI ATRE T M T B 1 7 0 S AR R SR I O L A

(1) 7= B-G FERRIEE BE 4] 97

¥ 180 pL L EEEFR IR E] 96 LAk, ReaRFLEEME S, K N SLIR = SRAT 1 91 B
AR B REZE AR YPD T 30°C. 220 rmin™ 2644 N IEAL 36 h 5 B3 B bk ES 35 % i
T 96 FLbRH, BEAFL 20 uL, B 96 FLARE T 30°CHEF-AH 15 9% 24 ho AR B TR IR AT
WHI RS SR, ARIRIR B AR B-G 7 I HE k.

(2) 7% B-G AERRB BE BE 52 07



B PR

WITHS R B-G ¥ R RERA YPD 54k )5 P 5% E 3N 30 mL &
BERE ek, T 30°C. 220 rmin™ 250 F3EFE 72 h, HUREEE T 10000xg B0 10 min,
Wt FiETR, BDCAMBER, WE B-GIEME, DARGIE e 3 MR AREET T — 40k .

(3) 7= B-G ARBRIBE P BR R 52 140 X

PRSI B-G R JI5R AT 3 PRARBRIGEEREEATIRE . pH A SO fif 52 143K,
DA 7€ f F N FH S 70 AR BRI 7 B

OPTHETH 52 1%

VAR YPD ] AR BON 04 2% 4% 6% 8% 10%- 12% (v-v')) , LA
2% Rl NTEAL 24 h BB AR, T 30°C. 220 r-min £537 24 h, M€ A KWRAE 600 nm
SRR

@pH i 52 14k

Pk 24 h BB R DA 2% 3 Fh 82 T S mLpH 4 514 3.0, 3.2, 3.4, 3.6, 3.8,
4.0, 5.8 CHZR pH) W& YPD 1, F 30°C. 220 r-min’' 5% 24 h, &4 KB AE 600 nm
AR IR G

SO Mif 52 14 ik

BIE1E 24 h B PR LA 2% B EM 2T 5 mL SO WRJE /3718 0. 50, 100, 150.
200 mg- L f34K YPD ", F 30°C. 220 r-min™ 5557 24 h, Wl5%E 4 KWAE 600 nm AL )
W 5 o ASHIEFE 1 SO, 35 LUl 2 VAR R EF IN N, #9825 AR FR A 1) SO B 8N 57%,
T PRFESE R, SEPRd% 50%1H5, B 1 mg W E AR AT AT 724 0.5 mg SO2.

(4) TR KR TT N E

W e FE AR BRI 7 BF N-12 SERIGEERF XX-16 IR R BBERER T, DL XX-16 4ifh K
BEEL N-12 4liffR BRI, $efh 7 S Bk 2-3 frn. XX-16 M RIGEN
1x107 CFU-mL™", N-12 R EIAZ4 )y 1x10° CFU-mL". idlE CO, Fm B4 gk
WS B R o 0 R T AR AR R R () A i 2R AT I I 5 R SR ) B A ER A
TRVRIF AT T Vo BRBRERR T S At 7 AR Ak, R KBRS 2.2.1 o™
B—5

x 23 M AERE
Table 2-3 Information of inoculation method

R KT T R AR
afifih VPG P B 4 o HEfh XX-16 CcX

A TR P Bl ¥Rl N-12 CN
TR A 7] B} 42 ol N-12 F1 XX-16 [F] I Ff NX

Ny Ry Clalg 24 h) Jedfh N-12, 24 h J540P XX-16 NX24

NIy ke (A% 48 h)  Jedfh N-12, 48 h Ja 4t XX-16 NX48

(5) VR B AT X0 A ik SR 7 it Joid P 52 i

7 LV B R TN IR Bk SRR ot BT T2, S AN (Rl Ak 7 XK B R 19 O 1 XU
WEW Sl RARIMUENTE T . A LR A AR 34T 00 % 73 A o[BS 0 P s e /> —3fe
AR 5341 (Partial least squares discriminant analysis, PLS-DA) BRfERE S A (1) 2 F)
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Jit, DA AN R 7 2R B AT A EAT KU R -
2.2.4 BRApk R AE R X2 2 R R B 2 B 4R 3R R 00 o O EO S

1) BRAGER 59 (R

B OB R T AR Ah, BRI MRS T 25 2.2.1 s —5, FRIGRERE
N XX-16.

(2) W R AEM B IR E

e R SR 3 R S A R P AR AR S (Agno) HIARAL, TR AE 4 1d HL
FE—K, SRR AR 15 d BURE—IR, FEMT-20°CLRAFRFI o

gL R P PR RS RS R 8 ¥ 60%, [FIB5 & R T2 48 AT
A AR, GaRER . A AF 715 4 150 mL BRAERk ST 2 N 250 mL 1% B
EPERS, T 25°CEIRAEAE 90 do @I H 78 FE AR K /N Kl s #7832 B R AE B
B

(3 ey 72 0 ) ) 0T 45 28 P ) 55

1556 i K B H 28 1 S8 A BREER SR e 23 lis in V. EDTA. GSH. SO: (LUMwEE
WARBREIIAD 4 P75, SR HHFIEAE 3 MsinkEE, 73508 50, 100,
150 mg L, A7 775 ] b o DA N 728 40 1 70 0 Bk SR ooxd B, e B st A
JEE SR 7 B EL N FH Y 0 B4R S 1 741

(4) SO SRR SR H% M KU AL A B BB 5 o P 52

SR RE (REAE 0d) « REAEARI (90 d) [ HRETRE S 78 0 SO, FTEAE Y XUk AL
BYHATINE, FIREATIERE SVE, DL SO2 XRS5 R 520

(5) #7283 K & 1 e

LU0 4 FAEAZ ) RS AR IR B R R R Rl VC. 5-HMF. &7
WS AT, [FIIREAEAL FE AR AR DR 3R AT A OG0 AT, 4R S SO0 B S it A7
R EERE.

2.3 5T R

2.3.1 EAHE IR 2

pH. S, KR, 2 ENNES GB/T 15038-2006 (4. i@ H >
Jrik) B8,

2.3.2 BBy EERNIE

Sy B = B e KA Folin-Ciocalteu %, Z% CujicN EP ki 7B . F
10 mL BR B0 R 0.5 mL FHZSTR/KABE 10 5 HTEAFE . 0.5 mL FHZRTR/KA RS 3 £i%
[] Folin-Ciocalteu i7lo M 4 min A 1.5 mL 75 g L FIBRBRENTA IR . = iR BEG I
B 2h )5, HEEARAGNE SBEAE 765 nm ALMBOGEE . K ETRR (0~100mg' L) &
MEFRERNZE, B S EDERE TR YE (mg GAE'LD) £R.
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2.3.3 f s HiE A E R 2

FE M S AR 2 IR Du 00 E TR RS s . BL VC bsiEdn, 4
S B FRUE B2 N : ypree=0.1474x-0.0663, R?=0.9999; yapts+=3.5453x+5.4683, R>=0.9956;
y wm=1935.6x-8.8056, R?=0.9982. Z5HRIJLL VC H&E (mg VC-L) FiR.

(1) DPPH H HZIEFRIG 1

F 10 mL AZ BB O I 2 mL 0.1 mmol-L f) DPPH ZE# iAW A 2 mL B 100
AL, TR A) S SN 30 min, FHA U AKBEARACIN IE S MR AE 517 nm Kb HIROE R
DPPH J5FRZHHE A X

AX'AX
DPPH H HEESRZ (%) =(1- - O)xloo (1.1)
0

. Ao 2.0 mL /K ZEE+2.0 mL DPPH 2 VA KOG B
Ax: 2.0 mL I FE h+2.0 mL DPPH 2B VA KW B
Axo: 2.0 mL fFFAEE i4+2.0 mL To/K SEERIWROLE .
(2) ABTS"H HIETERRIE M
¥ 14 mmol-L!' ABTS B A 4.9 mmol- L' A ERFT AR EMIIE S, BLME
12~16 h, ffFHFTHZEMKIERE (£ 85 %) , MAMBIEAE 734 nm HIROLE N
0.700+0.020, BIN ABTS™EM . RMNAKREH 2.90 mLABTS W 0.025 mL F 751K
FiRE 4 F5 PR IIRE S A0 0.075 mL 7K, 6 min J5 il & ) RIEAE 734 nm ARG . ABTS®
H I ER R E A R

AX'AX
ABTS 'H HIEERE (%) :<1- " °)x100 (1.2)
0

XA Ag: 2.90 mL ABTS™+0.1 mL 7K (W
Ax: 2.90 mL ABTS™+0.025 mL £l 5+0.075 mL 7K R 5
Axo: 2.975 mL 7K+0.025 mL F5 IR 5 RO .
(3) WJFE I
F 10 mL BB OE PRI 0.9 mL 788K, 0.1 mL AFlEESA 2.5 mL

0.2 mol- L™ (R ZE 1 (pH 6.6) A 2.5 mL 1%k &AL HIVETR, #55) )5 T 50°C/K#E 20 min,
SRIGINA 2.5 mL 10% =R L&, #EIJET 6000xg 5.0 5 min. B 2.5 mL L& THi1
10 mL BB 0B, FRIIA 2.5 mL 2848 7/KH 0.5 mL 0.1% =58k, #25)J57E 700 nm
SEMTEMROEE . S EIE: EMFEZAET, M 0.1 mL Z&EKMAE 0.1 mL RS

2.3.4 2RV I e

(1) AL

F & S0 AE iy (High performance liquid chromatography, HPLC) 52 # % 1)
ZJEIR. SERIR . AR R ATIEIR . BRI NIR . BT B E SR R4 0.22 pm
IK RIS LIEE IS 8 5 B RE, 4. Acclaim AR 9 HTAE 5 um (4.0x250 mm) ;
TBAH A: 5% HBE-95%BERR /KA (0.05%) VR4 JiBIAH B: 20% FH EE-80% B IR /K V%
M (0.05%) A WiE: 0.60mL-min”; FEiR: 30°C; RIIPEA: 210 nm; BEREAA
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20 uL. BEFZVEIRAEF: 0~5min, 100%A, 0%B; 5~15min, 90%A, 10%B; 15~45 min,
0%A, 100%B; 45~50min, 0%A, 100%B; 50~60 min, 100%A, 0% B; 60~65 min,
100% A, 0% B.

(2) HARE

K HPLC A& & TR JILARIR. JLAER. SEIR. MHEER. T &R, FRERA
FRILARHITEESHT, S Yang SOV 7L FEE1T

(3) TR

KH HPLC & FE i i S 2 R R . FEH 5% =R CMF: 5 £, =iniFE
1h, RJ5F 10000xg B0 10 min, FH 0.22 um /K RFLIERE L 8. BEREAFR: 10 ul;
WiH: 1.0mL-min"'; 3% Agilent Hypersil ODS ffii4E (250 mm»4.6 mm, 5pum) ;
FEUR: 40°C; AP K : EEEA 262 nm, HARZEIEMR N 338 nm; iz A (pH7.2) :
27.6 mmol- L ZIRHN- = ZJ%&-DUEME (500:0.11:2.5, viviv) ; HishiAl B (pH 7.2) :
80.9 mmol- L' Z.FRHN- FH - 2 (1:2:2, viviv) o Ve FE/F: 0 min, 92% A, 8% B; 17 min,
50%A, 50% B; 20.1 min, 0% A, 100% B; 24.0 min, 100% A, 0% B.

ARSI BT HPLC 2 1 550 H 3573885 %) Pl oF b PR O) B8 B TR) 3R AT e 1k, J8 i Ah b
AT E
2.3.5 B-H & bE T EE RIS 7 il 8

(1) B-G B 1 547 5 X

S I B (UD€ SN pH 5.00 50°CIR 64 F, 1 min 7Kfi# p-NPG 7=/E 1 pmol
p-NP 5 K &

(2) B-G Elgi /7 5E 7%

B-G BIE /1€ 2% M N 2 O T R IR R 2. B 0.1 mL BB 0.2 mL
35 mmol-L™"! p-NPG (pH 5.0 FIATERR-WE IR £ G2 v i) VES), T 50°C/K i 30 min J5
SERPECH, I 1.5 mL 1 mol L SRR ANIA 2 (b I N HF 2, T 400 nm A AL &
WO RE o DA ZR I 1R g 3 42 HEAH A ) A R A 2 B

(3) FrfEh £l e

HERAECH] 1 mmol-L! 1 p-NP BE, 53 mWHL 0. 2. 4. 6. 8. 10+ 12, 20, 40 mL
BT 100 mL A&, FH 1 mol- L BRIRAN E 25 Ui I 73 794 04 20+ 40, 60
80. 100, 120. 200. 400 pmol-L™' ] p-NP AxEI, TR T 400 nm A0 E L
fE. UL p-NP Jl IR EAMALKR, OB ALK, LlbaiEfl £ y=0.0020x-0.0054,
R?=0.9999.

2.3.6 WA BRI E ST TT

TR B SRR (#9742 B 225 Webber S5O T VE N E FFAHIE B . BUT 10000xg 50>
10 min J& BEFE 3 mL, DLSEARRZRIRACON 2 H, FERANI 0 THIE WAL 420 nm
REFIMROEIE, RIDRIEFE RO ARE . AR EARA{E (AB) =Bi-Bo, Bi AEFEfifi 4415 i (176
ARSE S Bo NATMRTEAE AL SEE s AR 4 R 40 AR P AR A R R AL »

1 r
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(1.3

. ABo-AB
WAFREAS (L2 (%) :( A°B0 1) %100

A ABo: XTI CATRINAEAAIHGD AIME A REARAE
ABi: FFIUTE CASIRRE ARG AL EEAR A AE

2.3.7 IR E N E

(1) vC

PRk VC S ENE S HERERECI k. A& mTr: Wi A:
0.05% I /AKIE; WiahAH B: WIEE; JahHEH: A:B=98:2 (viv) ; #HlE: 25°C; it
e 0.7mL-min™s RIPAS: 245 nm; FEFEAER: 10 pL. ARl 4 y=0.033x+0.0741,
R2=0.9992.

(2) 5-HMF

¥ HPLC & Wbk Bl 5S-HMF & &0, i & . k.
1.0 mL-min'; #Ei&: 30°C; mzhtH A: LM, FBhHH B: Z8187K; JmahHLE]: A:B=20:80
(viv) 3 ZEJEPRMLESE]: 10 min; BEAEARFR: 10 pL; AWK : 280 nm. FriEmIZE N
y=0.026x+0.2951, R2=0.9992.

(3) IR

FRAERE SR P (I8 SR RE & R A DNS RN e, FRiEMIZEN y=0.3344x-0.0006,
R2=0.9962.

(4) By J sy

Sy S BT I 8 TR S 2.3.20 2.3.4 Th—E

2.3.8 R MERBRAL S HII E 5 M 7k

KA - g B FH A (Gas chromatography-mass spectrometry, GC-MS) X %
TRk SR R R MRS EAT I E , 27 Tian RN T .

EVEE R i 5 NIST0S FiitF (Agilent Technologies Inc)  HH bR G it 3EAT 46
X, FEARYE U Kovats (7 VA THRREAE KM XIRLE Y OR B H 20 (RD #iilb
EVIFIO], &R R A V) & EARE A ARk L,

A5 RANE RIRAL S0 B Bk RN B T Tk H OAV i, OAV>1 BN &
FEWI, OAV K 4 1t UK AL A 0 0 TG 4k 1Y) B A 2 S DT kb oK L0715
OAV=c/t, H ¢ AP S ERERRIL G S E (ug L), 2R ERRAE
P SR BRME (ug LD, AUREME A SCER ] H 4 210800,

2.3.9 BE M

BRI R E P2 Yang FFOURIEFTE. H 20 BIFER (10 B4
PEFT 10 & 551, FUTE 20~50 % 218D I ZA 2 10 PN AR B JRCR 5
AT VA o FEASFRE S B PPl 2 TR R A 17K, DUkE S AR A R 5 BE RO, o ZINZEL A 2 25 H
TRk SR R i BUAS 43, TR TR AR ORI R FE R B Py (3R 2-4)
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R 2-4 R R B PR bR

Table 2-4 The standard for sensory evaluation of kiwi fruit wine

R M B R 1595
HX (30 41) TeRAER S, JUHE, WEARAR 20~30
TERAE IR 10~20
TERAEIRR 0~10
AT (20 40D WA, PhAmE )R, AR 15~20
WARREER . BR B 10~15
PEARIRIER . KBRS 0~10
A (20 43) HA BRI KRS, AR R 15~20
BRAERE AR R AN 2 10~15
BRI AURS KA AR AN 2, o SRR (1 0~10
BRI (20 73D W P 38 15~20
B 10~15
RIR 0~10
®E (10 43) i 8~10
R 5~8
R 0 0~5

2.3.10 BAE ¥

B LP I EAsEZE R R, SR STHELLPFEER I H Origin BAAER; K
HJ SPSS17.0 AT S 1T 5387+ Pearson AHFH: 23 #1; {# ] The UnscramblerX 10.4 3144
AT /N — € [R1 )9 PLSR 40 #r; A SIMCA 14.1 #A4Ffi PLS-DA 7347,
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E=F ER5TR

3.1 BRI B RR A a5 K L R BERR A ok SR o 3R B A
3.1.1 FRYE BRI %

(1) Btk 2 2ith
WS ARAE YPD P BB RRE, AL O AT O BRGk B AR AR R b 3k
g 104 PREA B EERLE S RFERTRTR, g5 70708 GC-1~GC-58, XX-1~XX-46,
(2) WREIHI
TERBEIFEF, BERRRWEEAL BOERE R COp, A IR/NE Hh 7= AR A IR IR e A R A
LR S TR ) IR BE /T - 104 BRI PR AL IR/NVE S B 45 R UK 3-1 Pras, L 10 h
N B S 7 TR TR BR/INE (1 20 PRIFTAR AT 9 A I 77 53 (R TR AR ZEAT 1 — Rk
R 3-1 AL RAMVE PR as R
Table 3-1 Results of gas production test with Durham tubes

SRR (h) PR BB 4
8 + 42
++ 9
+++ 15
- 2
10 + 29
++ 28
+++ 9
-+ 20
12 + 17
++ 24
+++ 27
-+ 31

e “ s T P RIROR PR LS TR IRVINVERER Y 14, 2/4. 3/4. 414 RIEIRR
BN R R/ANE AT 1/4 (B RREL
(3) WK E 7

ITS tDNA 75115 5E 45 R R W] 20 BRI BRI BRSSOV BRI BE B, #4320 FRAR
T B FH T Btk R RIS, O6f T AR A AT ML i D, gk — 2P e nRSE VPN R )
WFE B AR A B AR (GR 3-2) o R LB EERE GC-31 1 XX-16 KRN FEAE R A T W,
WA R, HSREEEC, FREENEN 5.0 d, Bk, Y1PiE#E GC-31 Hil XX-16
VE Ak SR R () BRI T B
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R 3-2 SRR I A B A B SR AR MR PP 5 B A AL A
Table 3-2 Olfactory evaluation and basic physicochemical indicators of kiwi fruit wines
fermented by further screened S. cerevisiae

T 24 ) P4 iR > it

F 7K <%€f§) ) (;ﬁ}%) (‘gu"fﬁ) E%ﬁgﬂ R

GC-4 107501 433£0.13 15976008 450 TR A
GC-10 10.3+0.2 4.21+0.10  16.12+0.04 5.5+0 HEERY
GC-31 10.6+0.1 3.2240.11 15.46+0.05 5.0+0 wRFRY, HiREE
XX-9 10.4+0.3 3.32+40.15 15.57+0.10 5.5+0 HEERY
XX-12 10.8+0.1 4.03+0.14  16.12+0.09 6.0+£0 RFRRY, BHERE
XX-16 10.8£0.1  3.83:0.11 1546£0.03  5.0+0 TR, A

3.1.2 ANFIERE B R R BEBRAR R SR B A AL IE R

DL 2 PREIV IR EEEE AQ. 71B AT 1 PRECES % ORFBUT) 7= B ERE IN3 Xt i, Lhak [
5 ARBRP T BE R TR (R Rk SR R B A B FR bR (3R 3-3) o 2 BRAR LERIAEABE GC-31 AN
XX-16 IR/ SR, BHAR 3 AREREIRERHERT 0.5 d B ERME, X e BN =&
157 B BV BRI SR, B E L S SR TR, AT PR SE O . 5 R R A A
JETE 10.6%~10.8% (v-v'!) Z 0], f{tz MITEREZES, BRERIE 15.24~16.01 gL' 2
], TWERERET RER S RN 13.90 g L, XERBEAFH KSR KEAERAS. 5
PR AREE, AR RIARARE Agoo SR THE, N T 0.048~0.104. ZED 2 SR 1) =
TERPR, WA KR B AR e iR 3, SemEE R B L. B, AOER
HHE A Rk RN 22

2 3-3 BRI K AN [RBTG5 T i bk SRS P S A AL

Table 3-3 Basic physicochemical indicators of kiwi juice and kiwi fruit wines
fermented by different S. cerevisiae

FE it R R R sy SR

YH W@ (% (vvD D (gLD pH (gL Ado
Rkt nd nd 105.6+£0.212  3.31+0.01>  13.90+0.05¢  0.553+0.001¢

AQ 5.5+0° 10.6+0.12 5.54+0.18°  3.24+0.01° 15.24+0.02¢  0.640+0.001°

N3 5.5+0° 10.8+0.12 3.91+0.13¢  3.27+0.01%¢  16.01£0.07*  0.657+0.001°

71B 5.5+0° 10.7+0.12 3.83+0.13¢  3.26£0.01¢  15.48+0.04° 0.603+0.001¢
GC-31 5.0+00 10.6+0.12 5.1140.12¢  3.2840.01°¢  15.48+0.03> 0.601+0.005¢
XX-16 5.0+00 10.8+0.12 438+0.17¢  3.35+£0.01*  15.33+0.03°  0.607+0.003¢

M “nd” KK BSIPARFERERRGAEREER (P<0.05) .
3.1.3 ANEIEREBERE R BRIk SRE 1 S By B AR AL E AL TE

MR NEH Z A SEH, wdhtEEtE. PrEiE Sl miE 3-1 fros, 5 #
TRk R Sy & 5 A 3 TR AR A TS AR AR 2 AR TR kv, X2 T ARG
HFEFMEYTRAE T AN, FERIMTEMIEEREIK. GC-31 1 XX-16 K EEFIEFE 1)
My & &0 733.30. 740.51 mg GAE-L', EEET 3 Bt I8 G bk & B 00 30 R

(638.27~666.66 mg GAE-L") . [AIRf, XX-16 KB FE ARSNGB 2w T 2L
A3 4 BRERI R BF & 1 RS, HOd J5 7 ABTS & DPPH [ 12535 B & 143 5 635.75.

'aTaY
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603.21. 743.35mg VC-L',

9007 4 900
— ] b
<750 ] a
: _&)— d d 3\750 a
< 600 N 3 600- e o d
© >
£450 2450
E.H N—r
gﬂSOO- 2 300-
= 2
150 150/

0 . . . . i 0 . . \ . dr
Bk AQ - UN3 71B GC-31 XX-16 BB AQ  UN3 71B  GC-31 XX-16
FE AR R
~ (@) (b)
1900 & -
g a 5 9007 a b
G 7501 > 750 S ¢ —
2 600- d d ¢ d b £ = |
~ — - 600 %
3 N 2 |
g-f 450 & 450 %
& 3T o
#T 300 & 300 %
i m %f
% 150 {m 150 I
; | T |
ﬂ 0 . , X : i a . . . ‘ %
< BRBIT AQ N3 71B GC-31 XX-16 O VBt AQ  UN3  71B GC-31 XX-16
(ESTELY S (ESEZY S
(©) (d)

B 3-1 Rk v S AN [R) RS 1 B TR () i A M SR ) e oy 25 B S AR b Bt S8 A 1
Figure 3-1 Total phenolic content and antioxidant activity in vitro of kiwi juice and kiwi fruit wines
fermented by different S. cerevisiae

H: SEPRARFAEFRIR AR EZER (P<0.05) .
3.1.4 AN [FIRR VB B B R BRGS0 2 R R

(D AL

S AR TR PR 5 2R EEMER, wRREd s, RESREA
AN, BRI AR A AR R Z kU, gk 3-4 FioR, ZRRR. FERANIRER
SRR TR RE o 1) = B HUER, SRR R A VLR K 92.59%, TEIAE A & Eb
N 87.01%~88.70%. BBk rh ARG HIBEFIRR, AEAE P A B 1.14~1.47 gL' 2
(f], T BIBR AR 2 i B R B AR A ™ A . At o, BRI & B3 N2 &
FOR TU SR B B G N i) 32 B R PRIU2 . 208 7 Mo 4 60 260 VP 2B 7 i A T A R 7 4 DL
it AF TR A 75 R MCAS J5 (1) B B FR b, L PG 7y ko 0 2 1 A 880 2 ¥ v 2R B T PR 1)
AN 025, 1.50 g LW ARHEFE OBV AT 5 MBI SRR A BRI, fE
0.031~0.090 g- L' 2 [A], FRERBEIA R 4T,
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R 3-4 BRAEB I LA (R AR 1 B B R D RS (1 PR

Table 3-4 Organic acids of kiwi juice and kiwi fruit wines fermented by different S. cerevisiae

AHLR BRI AQ JN3 71B GC-31 XX-16
ZR# (gL 8.94£0.20° 9.79+0.21®  9.94+0.23* 9.85+0.23" 9.54+0.19%  9.46+0.20°
MR (LD 7.67£0.17° 7.30£0.19% 7.40£0.21% 7.19+0.22%  7.06+0.19°  7.32+0.18%
PR (gL' 2.4120.16° 3.08+£0.15>  3.55+0.14*  2.50+£0.13¢  3.55£0.16*  2.90+0.17
A (gL' 0.16£0.03¢  0.54+0.05*  0.54£0.06> 0.70£0.06° 0.52+0.04>  0.52:0.05"
ST S
BEHIR (g LD - 1.1540.13>  1.14+0.15>  1.47+0.14* 1.18+0.15> 1.30+0.15%
Wi (gL 0.37+0.022  0.26£0.03>  0.27£0.04>  0.18+£0.01°  0.26+0.03>  0.27+0.02°
T (gLh 0.93£0.03  0.63+0.02*  0.61+0.02*  0.52+0.03°  0.56+0.03>  0.52+0.03
B (mg-L')  0.22+40.02°  0.91+0.05¢  1.01+0.02°  2.33+0.02*  0.98+0.02°  1.24+0.02°
BiF (gL 20.52 22.82 23.54 22.44 22.71 22.33

+0.50¢ +0.38% +0.402 +0.37% +0.35° +0.35P

e 27 RigME AT PARTRERORFAERE ER (P<0.05) .

(2) F{AT

By 2RAL SR AR I B o 3l A7 AE R AR A, 383 1 D AR BT E
e, JETEE (ROS) LA™ A= BB SLHOR SR LV E B S 32 AR . Btk
ZHEYE R, KRN B R S P] DARRAREAE | Lo IILE P (CVD) < I1 A s
WA RE 2 1 S R B A 2P Ingk 3-5 P, 5 AP B0V T I A IR P
EREBIE TR, FTRERREE A BEAIEAT, BRI R A A R SR T R AT R R AN
R BB, 5 MR SRR R S B R E R, H BRI A 2, U IS
R e R R I B 2 R (35 B W R, R EORIE T R A B o XX-16 KB
AR LR R & R & T HE 4 AR, 5 FNEREAR LR R & R TPk
Bpkit, IR LR RARRGE S R R A T,

R 3-5 BRAGERk i LA [ BRI I B R Bk A (0 AR (mg L)
Table 3-5 Monomeric phenols of kiwi juice and kiwi fruit wines fermented by
different S. cerevisiae (mgL1)

R BRI AQ N3 71B GC-31 XX-16
WA TR 3.25+0.17¢  5.3240.15%  4.83+0.16°  4.83+0.18°  4.95+0.16%  5.19+0.09%
ILEE 6.14+0.21°  6.95+0.14*  6.10+0.16*  5.04+0.219  5.89+0.18%  5.62+0.22°
SRR 3.10£0.11*  3.36+0.33*  3.43+0.41*°  3.14+0.19°  3.34+0.31*  3.28+0.24%
UILE A 2.35+0.21°  11.38+0.22*  11.73+0.24* 11.86+0.26° 11.34+0.21*  11.43+0.272
FILEE 9.57+£0.17°  6.88+0.15°  7.06+0.16°  7.12+0.18°  6.99+0.16°  8.28+0.11°
Mt 24.40+0.24¢  33.88+0.10*  33.0£0.14°>  31.84+0.19° 32.52+0.10° 33.80+0.52¢

A BATHARTF R R FEREZR (P<0.05) .

(3) TR EER

GABEIR 2 B RIR AR BT, RES AU ™ A= e I S FAH QG ERSR AR TR ).
% 3-6 i, TERVERE FAERGERR VT i 2 18 Mhal iR . ShREskit AL, &
RIEEE, WRE ORI AR & B BB PR, 0 2 E R & B A AN AR B K
AR E R EE, WERARE XX-16 fil AQ KEMIEFEF KIS ENHN 0.78,

~nn
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17.27 mg- L' i FEE GC-31 Fl AQ KEEMIEFE & & 453708 1.61. 10.69 mg-L's
GC-31 Ml XX-16 KRN B & B0 A8 151.42, 136.74mg L, B3 = TH5
BRIt R H e 3 RREERE R BERIERE, U0 GC-31 Fl XX-16 AT~ R IR E. T
PR TR T B AR R, XV O it o LA R AR

% 3-6 BRI B AN [F) R 1 B A T R Ak SRS P 9 R (mge L)

Table 3-6 Free amino acids of kiwi juice and kiwi fruit wines fermented by different S. cerevisiae (mg-L™)

AR Bk AQ N3 71B GC-31 XX-16
KEGEER  59.77+1.71*  18.99+1.68" 18.32+1.69° 10.97+1.66° 12.38+1.61¢  19.82+1.73b
BEB  176.68+2.03°  26.44+2.00° 23.25+2.01¢ 31.78+1.98%  33.96+1.93°  32.23+2.05
227 R 34.83+1.318  4.7240.89°  4.34+0.86°  5.93+0.77°  9.58+1.02>  8.23+0.93
HER 17.3340.92¢  19.71+0.89> 13.84+0.90° 16.21+0.87¢¢  27.07+0.82*  15.06+0.94%
HER 10.82+£0.65*  8.90+£0.62°  8.46+0.63"  8.34+0.60°  7.99+£0.55>  5.55+0.67°
INRAR 30.43+1.12>  33.55+1.09* 22.42+1.10° 23.85+£1.07¢ 22.53+1.02¢  18.18+1.14¢
FEIR  114.95£0.82¢  7.65+£0.79  1.38+0.80¢  10.16+0.77°  8.54+0.72¢  8.74+0.84°
R 80.53+1.26*  6.81£1.23%4  3.57+£1.24¢  8.83+1.21  6.51+1.16¢  10.53+1.28
[REN 20.01£1.36° 26.15+1.33> 29.68+1.34*  6.15+0.89°  8.14+£1.26°  12.04+1.38¢
FEER  2.15+0.66°  7.85+0.63*  3.18+0.64°  5.34+0.61°  2.84+0.56°  4.75+0.68
G R 25.49+0.98  22.07+0.95° 1.01+0.96" 15.38+0.93¢  6.66+0.88°  9.37+1.00¢
AR 16.00£0.83° 17.27+0.80* 3.68+0.61°¢  1.32+0.46¢  3.17+0.54°  0.78+0.20¢
R 8.31+0.54*  4.32+0.51°  2.01+0.52¢  0.76+0.33¢  2.71+0.44¢  3.43+0.56°
KRR  19.57+1.12¢  9.9141.09°  7.92+41.10°  6.09+1.07¢  4.73+1.02¢%  3.18+0.67¢
BESAR 11454072 5.69+£0.69°  3.60+0.70¢  6.68+0.67°  10.82+0.62%  8.55+0.74°
SRR 28.67+1.06°  10.71£1.03¢  5.18+0.75¢  9.52+1.01°  4.20+0.96¢  19.62+1.08"
2 R 20.33+£0.77*  10.69+0.74> 9.28+0.75°  8.59+0.72°  1.61+0.67¢  8.84+0.79°
PR 9.94+1.69°  5.61+0.88" 24.15£1.77° 18.81+1.64¢ 151.42£1.59° 136.74+1.71°
Joen 687.25 247.03 185.26 194.71 324.86 325.62

+19.55% +17.84¢ +18.37¢ +17.264 +17.37° +18.45°

E: BT ARTRRRAEREZER (P<0.05) .
3.1.5 /1 [FI BRE B B R BB AR Bk SR A9 R M U AL &9
(1) FERAE R SV B

5 RTRPG T 1E 5 T A A Mk SR PRI 42 i 1 IR AL & PN 5 25 SRk B-1 Fos, R4
SE 104 PR T XRIE G0, AQ. IN3. 71B. GC-31 Ml XX-16 K BE I RE IO & 1
KRAL A PR RESr 9N 61, 57, 49, 78, 78, M EAMIKAN 13188.57 + 25639.38 .
30154.85  8493.81 . 12445.34 pg-L'. %45 B3R AN [F] R0 B2 BE 2 R BR A SRl 1995 K&
PERBRAL B MR A S B B A B 2R, 1 PR R RE S BR SR 3 v IR AL
BV A A B

QiEES

Pie 22 R AE R A 1 B oTkE, BRSSO FR A& B A A 2 3 BUR I A& i A
[A. AQ. JN3. 71B. GC-31 fl XX-16 KM B PR 7 708 22, 184 16+ 25,
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22, BERES BN 132811, 2207.62. 1773.90. 2320.94. 169434 ng-L"'. 4R, 71B
RIEEEAE B MR D, AQ KIFMEAEIER R & B &A%, M GC-31 KEERIEFE K]
FERM R HEEhm. S PR IERRS U AR AT, LA KB O/ OB
ERR R BIR O CRR CBE& B, 1% R FBEN S FIEE R DL O BE2E

OIFES

KLBERERA SV BA DR . DU RIS, HXH AR &SRB R
sz l7, 5 Ao pk S0 Hp SRR 29 A AR &4, AQ. JN3. 71B. GC-31 Ml
XX-16 KPR R s Id& AL SR B A8 64 8+ 34 20 22 Fh, il & & 24K
YN 74211 158.58. 33.91. 358.25. 757.53 ug-L!, iZ&5 K GC-31 1 XX-16 KA
WRERI WA AR N E B S &, Hrh XX-16 TLRNEH . GC-31 fil XX-16 KK
BFEH SHEE R 4G (SR 98 102.55. 193.24 pg-L'Y) Al a-falEE (&5
AR 110.84. 266.01 pg- L), SATIX 2 Mk GYIEHE 3 PRI BER BT 5 2 1R
DTHEEA . AXLE GC-31 il XX-16 K EZFEAE A I 20 e, ek — i LA A SR
FAET KR, HEN GC-31 F1 XX-16 HA T~ B-G WIRFE, BEO8 K MBRIGERk T A i e fii
TR A M. L ESERR, A RS BRI I R Rk SR (1) ki A 4H A o6
I, BTV R BRI RS B WLPT775 KR B AHRAR SRRk A3 IR o 10 Fil 7
b E&w, MR T WLP775 KR & Bk FT A3 A o 7 i s R &9, o)
WA FLH GC-31 F XX-16 KB FIBAER SN b am AR AR £ 5 .

M BRI, BRE S H e R IR EY)

BE S 5 MRk R b & B I R PEXURAG S, 7E AQ. IN3. 71B. GC-31
FTXX-16 K EZ B FE R B R AL A PR 43 08 10229.08.19437.80.25177.80.4534.97
8079.06 gL', T W, IN3 F1 71B KILH & BERA A YRR AL T GC-31 ] 23 HHAIK
FERERAE VIR AL T8 2 B EE A S P00) SRR ) A SRR B AR, dn 3 o R
AER A KBS E M, (HId fE FREIA G 2 SRV o =2 S r g, e T AN
S I AT A R IR ARUS L, 5 MR RE T I BESRAL S LR T RE . I REEAIOR &
BEI & B d i, Forh ok G BA e S RO A U107, Pt bk SRS 1) <l o A AR R
1]

O EREACR S LERAE 5 MR h oA 2], Horh 4 GC-31 1 XX-16 &
BERAE R I & B BN T H e 3 REERER R B RE . CREAEMRIREE T 2= A4 A it
KR, ARAE IR EE T 2 5L 1o =k oL,

5 R R ILAS I 8 AERSAL A, IN3 REEMIERE R SIS B iE, 1M
GC-31 KR IR A S BRI, FR. EXER. oK. TR. = TRNICKR
2 5 PEAESE A MR EY, BILIER S B -

5 FhRE A LT 2 R KR AW DL 4- 2063 BRIy B AR, HAE IN3
RIS ER S, N 11329 ng'L'.

(2) 2EFYR
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FERAME RRAG G & A ReAE ) A = B, 183N OAV>1 (1
FE R R AL B 55 B (A5 S A S PR DT mkle 7.tk 3-7 mI A, S FRBRE R L 27
FEFEY, o s EFEEE R S &R CR TR, LR TROEE. LR
IKEE CRR O FIR O BIR AN LMRAR LS. 7IREE. IECRE. RKAEE. L8,
THE . K EE A 4- 20638 AR, CNIX 15 R B b 59 1) 58 B & <4
ZEE TR, Bk SR ) A SR DABR R BN . 5 FRTEFE OAV>1 [
WA EIEE S M, BFE B- AR . o fAMEE. RIAE SR . Hd, g
XX-16 K EZ B FE R 1) 2 EFY R (GC-31 K HTERE BRI 2] 2, B3 OAV<1).
AR, e EAEPERE. AR A ABUEAEYE, A B TRIE R E R E
PEOOT, B- I . a-FA TR GC-31 A XX-16 KBRS I 2R L J R, B
24k, GC-31 Fl XX-16 KL H 5 FEELH OAV 2 KT H e 3 BREERER T[]
R, MRS, XX-16 KEEFEFEH M EFEDRMERE, H 24 F, XEEFYR
AR TIRA, &RFE, HAHARNESNRE.
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Table 3-7 Aroma-active compounds of kiwi fruit wines fermented by different S. cerevisiae

o 3 OAV
g wEIR B (ulgj-{LE'I) AQ JN3  71B GC-31 XX-16
1 LR H nf 2.00 475 7.01 6.30 2.35 3.75
2 LR LT RA . ko 5.00 115.62 157.25 126.19 77.99 106.65
3 T ROBS nf 0.02 89.56 <1 <1 8431  74.88
4 TR M S R7] 0.90 13.50  17.10 1022  31.13  19.77
5 LRSI el 0.15 615.12 805.35 509.90 1857 1030
6 O 4 SR AL 1.00 96.16 120.79 80.57 409.93 177.03
7 BRI .1 AL 1.90 <1 <1 <1 1.18  4.18
8 ¥R LM nf 19.30 10.16  18.83  14.05 4423 22.67
9 B L nf 5.00 2474 2984 3576 36.12  29.40
10 LKL SR Frpplen 19.00 437 836 17.66 3.19  5.07
11 7 R e FAC L] 0.80 5.33 7.94 <1 1428 2092
12 e i e fip AL 109) 14.00 <1 <1 <1 <1 1.79
13 B-H M nf 1.20 <1 <1 <1 247 272
14 o-faiHEE géﬁi gg[;gl 4.60 <1 <1 <l 2410 57.83
15 TH EHR L AT A RIO] 10.60 1.53 2.10 <1 1.41 1.95
16 53 Bt ZHEE. 4.00 1856 3345 3436 829.81 1498
17 ]I fig Aot 550.00 1.71 274 293 <1 <1
18 1E Mg AL 5.60 5255 69.02 6249 29.11 42.15
19 KO Eﬁ%‘%ég[m 56423 240 661 1610 118 195
20 ' nf 2.00 11.08 22.07 18.89 3.68  6.81
21 &% nf 2.00 <1 245 330 229 <1

-

22 T Hﬁgﬂiﬂ;éﬁggi;] 1.00 8.31 11.70 1415 1477  9.34
a3 2SR nf 015 9804 15137 <l 5604 12447
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Table 3-7 Aroma-active compounds of kiwi fruit wines fermented by different S. cerevisiae (continued)

Fr o L B84 OAV
jil FA R
5 EENT g g'Lh  AQ IN3 71B GC-31 XX-16
24 KL *%Egi§é§£5%§‘ 0.90 4177 6351 66.01 3748 41.97
b = %E‘?é\ ﬁHuﬂi\
25 B-EKEW R 3.50 <1 <1 <1 116 1.67
26 FIR Wy A 81 1405.00 <1 1.62 1.15 <1 <1
4-2 IfiFk
27 MRS, % 5Ls2) 12.02 3.72 9.42 7.67 2.02 3.55
wokm R R

FE: o “nf” RIKE; OAVHLLFEMER R, KT 1000 I LR IR .
3.1.6 7[RI AR e B3 i R BBl SRV O IR T DR

X5 PR e B IR R SR AT I W 0, RN 3-2 B XX-16 K
FITEAE R PR s, 0N 89.83 73, HLIUJE GC-31 AT IN3. XX-16 R T A 1Y) i A
VEAS I3 VR B > A 18.60 3 1t WA FHDIE R A - AR e 5 m ] LAt ver e e ik SR ) S 7R 4
5 FEAE IR AR AR, XSRS R SRS EA R, LA ELIN3 M GC-31 KEEH]
TR A IR AR O B A, X “H BRI RIR T BT R, ERRIRR R, =l
WA TR B AR AQ M1 71B A B ISR B R /R B 453 70 LIk, b 71B &
BRI BB AP O 15,30, IXATREZ RN BRI & Bl . BRISAImi AR
WEYRRED, PEEAE A RATIE . & HE

—=— AQ—e—JN3 71B—v— GC-31—— XX-16
JERE
30
25

20
15

it LV W

SR RSN
1 3-2 AN ] PR 2P A T P R B SRS 0 SR P o ik

Figure 3-2 Sensory evaluation score radar of kiwi fruit wines fermented by different S. cerevisiae
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Bk SR ) 5 T S R R R TR AR L T P 3-3 BT, IR IEIAR 2R 50% I fdRe 7 22,
SRR BAAE IR, AR 100% MR T 2 . AL T /MR 2 18] I FE R\ 5 5 5
KA, AL ARG P R AR5 R R S R AR SRR . A SRR S e R AR
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Figure 3-3 PLSR analysis between aroma-active compounds, taste compounds and sensory quality of kiwi

fruit wines fermented by different S. cerevisiae

AN S FPERE Sy 4 95, XX-16 Fl GC-31 REEMIEFENEE —2K, —HE5HS.
T2 PE AR P A IR I A e 1, BIX 3 MR B P K 2 B R SR ANE 1 L & s
FEAR, BARFIRARE. TIRAR. 5N CRAR. 7 TIRAE. J7EEE . o-fr
TR A - A, &5 2WRMFUREER . SRR ML E IR . ZEIRR ],
BRI AL S VD0 B B R R & T s AN SR B S ik, 2 e B
Ttk R E SR B &Y AL ERIEEEEE GC-31 A1 XX-16 7] LA F 5 Bk
SR T SR AT s 2 S B ) ORI A i BT o B8 208 INB RIS, Ll o 5 I
AR LR B YMMK. F=KE 7T1B KBEREE, LM ERORE. CRAE L.
FLER. AR WMEERR MBI S R . HEIUITE AQ KIHIINEE, Ar T MAEIE,
ABEBZAR ARG A Re . BB SN B Cse S &R i FEAH G, 2R R IR B 5 IR
IR 2R S
3.1.8 /&5

AN AN AR R B AR R B R oy B A3 ) 104 PR AR, J8IE =SSR IR
MR FEARTRASRARI E WP 3R A5 2 bR BEPERE AR R AR L BRI B RE GC-31 F XX-16.
DA 2 PRSP SR I REAN 1 PRSI0 2 ORI P2 A BERE 0 I, AT ELE T 5 PRIERI IR BE K
PR B SRS () BEAK B R B R

GERFH, A LEERERE XX-16 A1 GC-31 ¥J#E 3 BRAHBEMGRET 0.5 d Bl ER
B, R RN S By & B S, 42 a8 733.30 740.51 mg GAE-L'. 5H
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A 4 PRERTPIIE BEAH LE, XX-16 R EZIRIBR G SR8 1 A P A A 5 1 fe 5k, 18 R 7 ABTS™
K DPPH [ HIEiE B IE 12> 50N 635.75. 603.21. 743.35 mg VC-L'; #hERRRFE,
F 220, BEEHEe, N 757.53pg L' EEVF &S, N 89.83 /1. LA KM XX-16
N B R Ak SRV R B

454 OAV Fl PLSR 7€ T BRSNS SRk BB &R iz e
SORIVE B B TR, S R R SRR KOG B s AR R R GC-31
FXX-16 ] @i 7= 5 BB SR A 6 A RH i 05 288 52 A ) o R v T A ot o

3.2 7= BRI A A i TR T R P o B AR SRk SR B R i H B 2
3.2.1 7= - & E B SRR B B 1 %

(1) 7 B-G ARARI BB 140 77

WLEE 91 ARARMRIN BE BRE LI 5 98 5k EREIR 24 h SR B,  BUEUBTR 2R ]
WA B-G IIRESIE . ANFTERI) R ORI AE R ZSR (K 3-4) , Hif 20 Rid
PREE 24 h W RGBS, ™ B-G i THE k.
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Figure 3-4 Coloring screening of non-Saccharomyces in esculin medium
(2) 77 B-G ARBHB EE B 2 0

XTHIHAS RN 20 ARARARINEEBF K BRI EERE GC-31 M1 XX-16 7 B-G HE /I #EAT I E ,
LU 3-8 Fin. GC-31 F1 XX-16 ) B-G BE /1437978 10.92. 1636 U-mL™!, iEsL T
RO SCHEDN — 2 B B-G VR TR A, SARBRINEFREAREL, 3 BOBEE JARAK. 20 PR
B-G #EJE A 10 ¥k W anomalus 1 ¥ H. uvarum. 1 ¥RL{EEERE (Trichosporon
coremiiforme, T. coremiiforme) H1 8 KA wa Hf IRE#EE (Meyerozyma caribbica,
M. caribbica) . MR THEACBRBEIELE, W anomalus XILH B & B-G ihtE, HAE
Pk N-12. N-18 A1 N-19 ) B-G ifitE& =, W, anomalus N— 27 A WEEY), v v TR
Wo JERIE, W anomalus WIACUET=Y) e 0 s B BiE S XS BRIE Y 1) A0 KU LA RS
Wi, H AT W anomalus CA% 2 FI T &N WS SRERIE >S5 H W anomalus 1E

~NO
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TR S0 A o N A HRIE, A 06 R AT H Rk SRV & 5 52
# 3-8 BABEY B-G BEHE (U-mLD)

Table 3-8 B-G enzyme activity of yeasts (U-mL")

P ARG TR AR 4 R [LE30] BRI S R AR 2R [LE3G
N-1 W. anomalus 145.36+3.16 M-3 M. caribbica 79.43+£2.19
N-10 W. anomalus 164.36+2.35 M-14 M. caribbica 55.13+2.06
N-11 W. anomalus 166.88+4.25 M-15 M. caribbica 69.66+3.12
N-12 W. anomalus 173.10+0.59 M-26 M. caribbica 63.22+4.13
N-14 W. anomalus 144.214+2.33 M-27 M. caribbica 57.30+1.99
N-17 W. anomalus 166.20+4.05 M-38 M. caribbica 48.33+2.44
N-18 W. anomalus 170.29+3.21 M-39 M. caribbica 51.42+2.35
N-19 W. anomalus 168.44+5.84 M-40 M. caribbica 62.28+£2.77
L-2 H. uvarum 112.42+2.18 M-41 W. anomalus 143.37+3.12
Y-11 T. coremiiforme 73.21£2.42 M-42 W. anomalus 147.22+3.04
GC-31 S. cerevisiae 10.92+1.93 XX-16 S. cerevisiae 16.36+2.43

(3) 7% B-G ARRRIB BEBRE A 52 14 0 X

TR P REAE S R T AR R TG G RS . pHL SOz SEM SR b, PRttt —
AXt IR 3 R B-G ARRRIP IR BEREAT I 32 MDA, Dhde tHfs LS R T D BB . 3 Bk
PR IR . pHy SO M SZ PR 45 SR an i 3-5 FivR,  BARRE 7RI 1) ODgoo 32116 25 5K
WP T R B, 3R 3 PRARBIRIE B B (1) A K 35 32 TR H0 ] o APV FE R 8% (vev D)
I, N-12 B REFR ODeoo N 0.170, T3 m TH A& 2 tRAEERIEEERE . SRR IE N
10% (v-v'') B, 3 PRARBRIERERISE AT I AE K . B pH MIBRMK, 3 PRAEER R RF A4
K2 2H0H], pH v 3.0 B, N-12 FIN-19 RIHE RS HAEK SR, 3 PRAEBIGEERE 1A
K SO W FE I TF T B, SO2 M N 200 mg- L' I, N-12 Al N-18 FHL = 1
AR B ESERRI N-12 (LR AT 2 feit, Rk PR AERRP % B N-12 5 ER I R)
XX-16 VR K BBk R
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Figure 3-5 The tolerance test of non-Saccharomyces with high yield of B-G
VE: () RS AZYE (b) pH A2 (¢) SOx i 52,
3.2.2 BE KBS EH B AEMERA

TR P RIS AR, AR R I )55 RS % BEAE AN [RI B Rh o = B AR AR S A FLAE
AN, FEAERARUIYIAE 25, ANTRHEE i 8 BN [F] 2 1886,

TEARFEEF AT, Bl R R e F b i B A A b ] 3-6 s 7E46
Pl BRI R, BRIAIERE XX-16 B S KT 2 d o BA, fEKEE 2~6 d EWIE
BERREFFAL CREERI N 6 D, B E K fG XX-16 AV & H IR K&,
B J5 TP A6 PR, 6 BB B B O TR T 6 T AR BB N-12, HAEY B AE R B
P B PR IGKJG AR PR SS, o KA RN 7.61x10" CFU-mL . fEH H %
fFF, N-12 ZE7#A& YPD #5375 T 30°CH5 5% 18 h A EIA 4.13x10° CFU-mL!, X
VOB N-12 75 RS FE A AR K 52 B PR BE ER 22 1) ™ S o), H0 BN 32 vT Re LSRR, T
T e W BRI B

TR KRR, XX-16 K N-12 BV EAE T Aifh R A TG, (H A4k
MR N-12 s E N2, X5 JERRIP I BEA 22 BT 32 1 AH O . VR R 7 20
H, N-12 Fll XX-16 [E][7 48 h BeFl R B R 1 N-12 YRR K. T/ TR B R BEE
FRAFREE, XX-16 1 N-12 (4P L0568 G BRI S, RBE KT, N-12
R LEDEAE AR 6~8 d VR FRAIG, T DRI m) B2 R I i AR e [ RS FE X N-12 P2 A
EEH, SEHEIET:, RO ALE Li R A IRES . SR1E iR R
W. anomalus BT RHEE K 24 h J5, W anomalus 5t H LA KAS i AIZE T B 4 1880,
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Figure 3-6 Growth curve of yeasts of kiwi fruit wines fermented with different inoculation methods
e (@) XX-16 giFpRRE:  (b) N-12 aifpRmE; (o) [FIRT R R %
(d) WFF#mt ClaRE 24 h) AW (e MUFHEAT (EIFE 48 h) K.

3.2.3 TR B R BBk SR ) B A B AR A SR B TP

BRI RE XX-16 5 AERRE I B N-12 DAAS FIM 7 U BERR R R0, et 742
) COx AE R W 3-7 Fion . XX-16 4ifh K BEF CO, AR ZR MR, T35 6d 5ERK
. N-12 Zif R COo A4 O R L8, RI¥ 10 d I COx B EAUN 4.54 g, it
B N-12 AAARE 32 B = B0 . A0 SR IREFME N, W anomalus 387 R I H
BARM A KER AR = &0, M T XX-16 4ifh kB, JRHE & B E 4 Bt
£, COp AR S s A il 1) 0 PR, 3 PR B R B2 SR 1 COL AR Rl E 1 It 2 (1]
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Figure 3-7 CO. production of kiwi fruit wines brewed by different inoculation methods

AR5 2R BB AR SR 1) S A BRAL F R br SRR dh S Rk 3-9 . CX
T PR A 2 S 25 1 T TR B R IR, R A e 2 PR A X — IR A KA L e RS
HR A RIEPOON, ON TEREI S S BN 166.87 gL, HFSEAN 1.8% (vovD) , 1R
KPP GRS B S CX LR EER . QRS EN TAM RN 6. BE
PPERRW], NX48 WARETEREIRAS. HAFEEBAN, B, MET CX iR
w1 13.00 73, PRt R ERR DT Sk e, BIJedA N-12, 48 h JR RN XX-16. 5 A2
FAH L, NGFP-B R 572 i R A 5 7 T A B (R I8 35, 3R] A2 DR D I 2 A v A RS
EERF A E TR, AU, 2R R A AR .

R 3-9 AT AR BB R I B SR bR SRR T

Table 3-9 Physicochemical indicators and sensory evaluation of kiwi fruit wines fermented by different

o
N

inoculation methods

b A L pE R

R (% (v-vD) ) (g'L'D (g'L'H A BRIy
CX 12.1£0.12 3.59+0.06" 15.90+0.072 HIERE 80.23+2.10¢
CN 1.8+0.14 166.87+2.01° 14.08+0.13¢ BRI 70.44+1.55¢
NX 11.4+0.1° 3.61+0.54> 15.56+0.13> HIERE 80.73+1.34b¢

NX24 11.140.1° 4.4440.08" 15.79+0.10% HUHEIERE 83.33+1.33b

NX48 11.2+0.1¢ 4.9240.04° 15.69+0.182 LRI, 93.23+1.442

HREEMA
E: B AP AFRERRRFAEREZER (P<0.05) ; CX. CN. NX. NX24 1 NX48 73~ XX-16
G, N-12 giff, [FRHEM. BT8R (ERE 24 h) FUREER (RIRS 48 h) K EZIBREN SRR .

3.2.4 TR R EEXT BRARAL R ) B By R AR SN AL TS M R
NIRRT 3R B e bk SRS 1 5 By 2 B B AR PGS PE 3R 3-10 o, CN 9B
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