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Abstract: In order to solve the problem of the thin flavor of Yunnan sweet rice wine. This study had focused on locally
screened high alcohol producing Saccharomyces cerevisiae LF05 and high esters producing Rhodotorula mucilaginosa
PL10, investigating the effects of their mono- and co-fermentation with Rhizopus oryzae on the physicochemical properties,

sensory characteristics, free amino acids, and volatile compounds of the wine. The synergistic fermentation with yeasts and
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Rhizopus oryzae had significantly enhanced ethanol concentration, umami amino acids, sweetness amino acids, and volatile

compound content in sweet rice wines. The LF05-PL10 co-culture group had demonstrated the highest sensory score,

umami amino acids, sweetness amino acids, higher alcohols, and ester compounds among all experimental groups, with

increases of 89.03%, 94.07%, 155.37%, 335.04%, and 412.25% compared to the Rhizopus oryzae-only group, respectively.

This synergistic effect had achieved the goal of “enhancing alcohol content, ester synthesis, and aroma complexity” in the

fermented product. Orthogonal partial least squares-discriminant analysis (OPLS-DA) had been applied to 16 free amino

acids and 73 volatile compounds in sweet rice wines. With variable importance in projection (VIP) values =1 as the

threshold, 8 differential amino acids and 30 differential volatile metabolites had been identified as key contributors to the

characteristic flavor profile of the wine. In conclusion, the cooperative fermentation strategy using Saccharomyces

cerevisiae/Rhodotorula mucilaginosa with Rhizopus oryzae had effectively alleviated the bland flavor issue in Yunnan

sweet rice wines, providing a theoretical foundation for flavor quality optimization in traditional fermented beverages.

Key words: sweet rice wine; yeast mix; amino acids; gas chromatography-mass spectrometry (GC-MS); volatile

components
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&2 3x10° CFU/ fod efh Saccharomyces cerevisiae LFO5 |
Rhodotorula mucilaginosa PL10 Fh 1%, 45 30 °C [#
IKBE 72 h J5, ilid 38 °C #UK TR 24 hifill 45 LFO5.
PL10 Ekp7 il . LFOS B#H)pl . PL10EERS: ¢ 5t
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KIS PL10 2H; LFO5-PL10 Pt AR b fHS 2
JEE Y 703 R A LFO5-PL10 2H. ¥ 0.50 kg
KL 8 h, Ml KK YR 3 i, oAt ug k4. F
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1 375 mL JCEE /K iR URORL 43 BS YR E1 E 30 °C
FERHAE A 2500 mL ABEIEHISIR P, FEA 0.8% T8
o (Fekfok TR BT IR S EH#E, Wisim i

20 mL JEREKEE . B 4 HFHKRETE 28 °C 153546
HR &1 60 h B AT A FEERH KT R A o A PRGOS R &)
TR (65 °C )30 min HEHKTE A -

1.2.2 FEKWEELALFE ARG IR JFp AT 3,5- A
FE KA P 7 1) S 1OV S R S e R P - R v T e

fiR e T pH TR ; 2B & id i GB/T 13662-
2008 BT Y RE o
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Table 1 Sensory evaluation criteria of sweet rice wines
e By I3E )
} FRFI L BSE Y, BRI O, DRI, o5k 24~30

R SRR, AR P . ok 11-23
TEFHR, A R, AR 0~10

). FIDRITA RS A0 R0k, BERAD 2430
HAT AR TR K e A ORI A b, o2 7 11~23
AR A RRERA T RO, 450k, R0E 0~10
ADKBEAL, VR 26, AL BEHS 15220
OO BDRIIIBGE, WURTE, EORAL BERAERE 614
FDKORIERE, /0 i KBRS AR, ARG 05
BISTLHENE M1 Bt o e M Ep i P STUUE LR R DR 15~20
OO AU AR b, SRR 614
KIRALS R A RISOR, EADKIIERE  0-s

A
(3043)

1.2.4 FHAKREE IR AL 7P =B QBT 4356-
2012 CEE T HP i B8 S R TR i R TR RO AR i s )
WAEABS AL, XTRHAIPG I i 25 2l R o e A T B 53
Mo FESRTANIE: 50 INA 2.0 mL GFKIE _HiE
W (8000 r/min B.L> 5 min), # 1:3(v/AV)IIIAE 0.1%
R 6 mol/L R . ZHIHA I & T 105 C
TEIRAE /KM 22 h, ¥R EIJFEL 1.0 mL /KA £—50 C
ELAS VR TE, B 0.1 mol/L ERMRIA MO TRES 2
ZHZE 1.0mL,

FE AT A R 5 BOR T B2 3 FE S 500 pl &
2.0 mL B0, HREIN 250 pL A9 1 mol/L = ZLfi%-
B W S 0.1 mol/L i 5 R A= s - £ JIE 15, 1R
AJFE 60 min, BEJFITA 1.0 mL 1EC %8, 25 IR &
10 min 532 J5 BT JZ7KAH (£ 0.45 pm 38 B 38)

500 uL #4757 HPLC 43#7.

(O3 5547 (3% AENR 40 °C; WishAIEE 1000 pL/
min; 3% FH 7 1#% 4% (Shim-pack GIST C,g, 5 pum, HLi%
4.6 mmx250 mm) ., Ui sh A0 A: 0.1 mol/LP iz 4
(pH6.5); i shAH B: H-7K (80:20) o A B Pk i A2
¥ : 0~19 min, 0%A—85%A, 0%B—15%B; 19~
25 min, 0%A—75%A, 0%B—25%B; 25~45 min,
0%A—55%A, 0%B—45%B; 45~55 min, 0%A—40%
A, 0%B—60%B; 55~68 min, 0%A—38%A, 0%B—
62%B; 68~70 min, 0%B—100%B.,

1.2.5 @A PIEEHEYITOAT S22 ik
WEAEMETA, PRI I8 A AL S A T AE o AR Sk T
AbER: RSB BRI 1.0 g S ALEN S 4.9 mL HfORTE AE
fin T 20 mL TZSHE T, A 0.1 mL 2-2F B N AR
(500 pg/mL), fHATE(250 °C/10 min) ¥ DVB/
CAR/PDMS ZFEBCELIHATES N, 45 °C #XHX 40.0 min
S7ENHEAT GC-MS B 4P iB it NIST 2048 519
JRIEE (R B HEEOT 80 ML ) SHb-& 9k, HR
Ptk &M 5 2-EmsEmAHE 2L S ti e .
F U AY I THI AR x AR5 £ (mg)
P BRI TR > 5 b AR AR (L)

{0, 33% 25 4 : DB-WAXETR #% P {7, 3% 4% (30 mx
0.25 mmx=0.25 um), FEEE TR EE 250 °C, #ZSCRAH
99.99% = 4li & (He), fH HiA5 2 (1.00 mL/min, 8 F
TR (EFC) R EE+0.01 mL) . FHEFF: #1AF:
7R 35 °C B4 3 min, A 6 °C/min F}FE 160 °C, FLJ
10 °C/min BEEEFFZE 230 C(EEEE I 5 min).

g A& R B TR EL: 70 eV, B2 1R
250 °C, B TIRIEJE 230 °C, VUARAFIRE 150 C,
FTE R 33~450 m/z.

1.3 HIELE

SR JH Excel 2021 BAFANEEE YR A SpSS 22.0
A4 h Duncan 25 L34 T B2 PESHT (P<0.05) 5
FIFH Origin 2022 #A4LsHIHESARIRE; FIFH SIMCA
A4 5T OpLS-DA #5275 K| Tbtools-II 2.08 il
MIE ., FrASEIGEE 3 IR, G5 DASE R (bR 2
PR,

2 GBR5SH
2.1 ECEEARELIER

Bl 1 s, 4 dhERIE P Il . Bl RS
pH 43514 164.64~446.86 mg/mL . 180.44~510.69 mg/
mL . 0vol%~6.80vol%. 3.42~4.00. 4ZHFH K Hif
JEOBE MR T 100 mg/mL (& 1A), Y9554 BIEH
KM GB/T 13662-2018 4 #fi . 5 CK 4 Lk, LFO5
#H . PL10 £H . LFO5-PL10 £H AR ifS 5O | & 845
HI R B 48.07%~67.19%. 37.83%~64.83%, ZLIEEHEE
T 4.80v01%~6.80vol%., JFH:HT LFO5 4H . PL10 4H .
LFO5-PL10 £H A5 4% 2 8 35 5 T CK 41, LFOS 41 .
PL10 4. LFO5-PL10 £H (iR JFObE . B & & b 21K

Mo E(mg/L) =
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Fig.1 Physicochemical indexes of sweet rice wines

H: AL B, C. D43l 3R 4 HIKRIE Pk bl & 5. SO

it RS BE L pHo CK 37 Hh B — K AR B & TR ; LFOS

PL10. LFO5-PL10 4333%/R S. cerevisiae LFO5. R. mucilaginosa

PL10. S. cerevisiae LF05 5 R. mucilaginosa PL10 Ve GRS

B A WL & T R RHK, B 2~ 5 6], ANRVING B3R H
A W PE2E R, P<0.05,

LF05-PL10

T+ CK 4H(P<0.05); FRWIWEERE IR KR R RE T =80k
BEISW A ) 5T . B S A R BRS Inw
BEPRUR BRI £ B B v TR US N B4H,, 3X S4B
5% — 3 . LFOS5-PL10 £ 4 & B b LFOSZ B {IX
0.97vol%, it JFbE . BB B8] LJT T 43.42%.
62.22%, iZ AT 5PN SCERAFEUY — 3, 45T S
cerevisiae LFO5 ., R. mucilaginosa PL10 R B & BZAT,
BRI P 7= B4R 5 I LT e B i 38 5 AR AR AR AH

B A S SR P I X AR FH AR BRI, LFOS-
PL10 ZHAYRJ50E . Bk & 2T LFOS 4.
22 FEKERREITEN

2% 2 " UL, CK ZH IR ZEIR « AU AR ke . KA V74
RZH AT ANEME . LFOS ZHZERRIREIG 2, MR, H
A EH AT R XUSRAE P 7 SAS A2, I B 724 R AP A
FEERTE; PL10 ZHARFMARH R 2, T THFS
Tt . LF05-PL10 ZHAEEHK . A PESr I B FH
g, F2AH LFOS-PL10 ZH 1 “S. cerevisiae LFO5. R.
mucilaginosa PL10” i3 #b, HOF AR E S . O
TR | WEA AR B B R IR .
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Table 2 Sensory evaluation of sweet rice wines

W5 WERG04Y) FHR(3047) FRI(2047) KAE(2043) R4y
CK  13.804£0.62° 15.55+0.76° 9.00+0.32° 9.50+0.51° 47.85+0.99°
LF05  28.00+0.73" 25.00£0.97" 17.00+0.56" 14.00+0.46" 84.00+1.34°
PL10  24.00+0.73° 29.00+1.08" 18.00+£0.56* 15.00+0.32° 86.001.56"
LFO05-PL10 28.05£1.05" 29.10+0.91* 18.104+0.55* 15.20+0.41° 90.45+1.28"
H: CKFm H A — KM & IR LFOS . PL10, LFOS-PL10%> 53R

S. cerevisiae LF05, R. mucilaginosa PL10. S. cerevisiae LFO55R. mucila-
ginosa PL10RHH D[R] R AR5 A2 e S BE RO TR, 3, Kdla. R HSI
EARAN R R R B L RAT 10 B V22 57 (P<0.05)

23 HEIERST

2.3.1 IFEEIERRAH R S R S s ik
T EZLEFE S RIRY) T . ST gt AR, vk
W) QG MAREIVER F= A T g | BHIR | TR R
FLPR, P TR E SR B RIE L FEE TR R
ylel, & 3 uI I, LFOS 4. PL10 4. LFO5-PL10 41
PR ILIR S L CK 2HIRE T 26.54%. 56.19%.
94.07%, GHPR LR & =3E & T 87.77%. 137.43%.
155.37%. JJREZEEEE R PRRIREESE S T A BF
1A Z2 YRR W 7, 25 TR A3 i A T 2 ek | Rl
BREERRUY, LFO5 4. PL10 20 . LFO5-PL10 £
BREILNR & b CK HAHIREAINT 32.67%. 49.04% .
35.60%, 2 IHEELE PR PRI R AR BRI 2E T & K b
R | TR SRR 10 A B ELA R T e R L R A G
U, LTI R bR 2 B2 G B . e TR
BiERE, Ptk PL10 20 rhr R a0 LR A 45 Z e IK) i
FLT ) S IR B I IR K AR B 2 T A oo B TS
J7 . VS S IR B R TR RAR R R TR, R
B A ) LR 3R 8 A iR A e BV E ., 1%
FA G AT — 2. IRLL R KL 3R 4H 4y B2
P U 25 2 S P A ok, LU 8 S S 2 ph R | R
RILTRH B, X R. mucilaginosa PL10 H % & S
0 PL10 4 rpfsfig | BBk ILR & & W & & T CK
ZH . LFOS ZH 9 i, 3 5 S e 48 ifF o8 — 30 IR
1] RS P TR PR A TR 2 P R B R,
R IEIE e A T R | R R A SR, S
LFOS5-PL10 ZH ik, #Epk, S5 S a 23 s T
HAhZH (P<0.05) . Yang 559 & BUEMPEEE R . JERRIEY
AN Ne Yo > ST N 31 ST U (Ao U RS E | B
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Table 3 Content of free amino acids in sweet rice wines 30 i M LFO5
20 A Libso W PLIO
WiBa Sk i g AR 7 ik (pg/mL) 10 1 pm_z.Lf,‘f{g,‘?LF“* LF05-PL10
BERRAS ARtk CK LF05 PL10 LF05-PL10 0 PLIO-1 -
cK-2@PCK-3
Asp  BEBR 143.15421.65¢ 285.80£7.51° 295.21+2.94° 339.516.94° -10 A LF05-PL10-}
Glu  BEBR 129.07+3.19° 58.66+4.8° 129.97+4.76" 188.79+1.32° 20 LF05-PL10-2&LFOPL103
WEREIERR  272.22424.30° 344.46+4.56° 425.18+5.16° 528.30+16.18" -30 1
Ser  WHBR 80.95+7.16" 48.776+1.15° 5.55+0.23¢  93.56+2.98 —40
Gly @Bk 22924125 110.19+9.98° 139.07+1.88° 208.42+7.62° 60 7407 =20 0 29 40 i
RX[1]=0.559  R?X[2]=0.261 Ellipse: Hotelling's T2 (95%)
Thr I 33.82£1.50° 41.30+6.34° 37.62+£3.19° 90.91+2.78"
Ala PR 92.3542.95¢ 231.96£13.11° 362.31+£5.67 323.16£18.56" (b) o R
Pro MR 81.85+3.10° 153.4248.35" 195.95+9.16° 91.41+7.24° 1.0 8 ® WP
FREILIR  311.89+12.26° 585.644+7.56° 740.51£18.78° 794.45427.51° 0.5 l T
Phe MK 37.99+4.44° 26.07+1.18"  6.83+0.13°  34.05£0.72° 0 ' =d
His  #0K 57.204223° 3.812027°  2.16£020° 25.00+5.88° 05 | ,,,,,, L
Arg IR 77232425 55.15£3.67% 62.88+3.04™ 51.536.58° ' I
Tyr w0k 74.45+£1.33° 129.20+£1630° 8.70£0.29°  26.81+0.96° 1o "
Met B 15.47+1.16° 13.49+3.18™ 10.67+1.00° 27.04+2.00* -L5 .
val IR 108.41+4.30° 21.04+3.25° 103.47+£5.25" 80.94+3.52° -2.0
He  BE 31.62£1.15° 21.144225° 10.90£0.69° 25.58+1.12° 02002 04 06 08 10
Leu PR 45.66£2.34° 27.61£2.42° 21.88+3.15° 15.80+1.21¢ (©) -
Lys Bk 40.86+3.53" 31.48+0.75° 21.68+0.67° 28.12+0.72° 1:6 _
I o 14
I i I
VE: R T b R R B B FUF W B PE2E 57 (P<0.05), el > g
TP R R, 138 S AR — 35, 0

2.3.2 s R 2R IR /N TRk

(Orthogonal partial least squares discriminant analysis,
OPLS-DA) 2 —F B H o7 7k, "2 2= 52
BARREAEAL PR VA TPPAL AR 5 R 25 e S . Sk
—PARGE A KRS | WERE (BAR | TR B PR IR]RAR
B R BTG i 25 Z B IR A5, L 16 FhiE s
AREIR AR B, 4 KIS B A8, 347 OPLS-
DA 53#H1. iE 2(a) i, 4 4 ETR I FE S X 55 B
i, [RIZHREAR TR SR B2 PR 458, PL10 ZHFIl LFOS 4434
B,

aniEl 2(b) (e) FizR, X OPLS-DA FLRI 34T 200
WAE B RS . AR RBIE IR EC(RPX) 2 0.986,
PRAE B LA FR B (RPY ) 2N 0.995, BRI FE#(0?)
S 0.991, R? F1 @* #8id 0.9 H ©* MJHk 5 Y HhfiE
S SAAE, 3R B 2O B RS S 1 AN T e ) AR U
e Ah, AR B 5 5 % (Variable importance for the
projection, VIP) 1] it OPLS-DA #RAIASH:, BlI4%-1iF
B B ARG AR TR B, VIP =1 A *) 3%
R EE A B2 sk, 4 ZHEH R HR e H 8 Fh
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Fig.2 OPLS-DA of free amino acid in sweet rice wines
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Table 4 Content of various volatile compounds in sweet rice wine

HRE AR A Y & (ng/L)

EWAR
CK LF05 PL10 LF05-PL10
LI 3707.35+327.51¢ 30467.42+904.02° 17290.38+584.63" 13362.87+328.70°
IER 283.69+51.56" 114.23421.34° ND 97.47+13.64°
IETREE ND ND 17.19+0.69° ND
1E B ND 14.20+1.41° ND 22.26+0.76"
ECEE 188.40+5.56° 34.71£1.36° 24.47+9.99¢ 667.10£9.51°
IERE 79.15£7.97 17.00+1.59¢ 42.70+3.15° 46.20+3.78"
W 2593.73+141.43¢ 11478.50+257.18" 6787.18+255.96° 12518.69+373.81°
RTH 230.54+11.43¢ 289.55+10.17° 295.41+49.03° 541.92+109.36"
SR 512.21+42.44¢ 1594.91+118.94° 2055.98+119.07* 2047.28+217.49™
2-FRL TR 88.72+20.46° 246.08+13.77° 309.74+19.23° 332.08+33.04°
TR ND 9.26+1.02° ND 27.93+2.32°
CRS T B ND ND ND 3.53+0.57*
=S 7583.29+241.11¢ 44265.84+1199.14° 26823.04+189.84° 36536.18+1043.43"
TR 240.19+34.79° 12.06+3.75° 221.11+16.24° 15.70+1.51°
PR 2T ND ND ND 6.20+0.78"
2R e 323.38+27.54¢ 606.44+74.78° 988.40+316.1° 1519.09+122.22°
FH T PR ND 1.21+0.03 ND ND
T-M T 651.78+36.06° 39.97+4.03° 94.33+3.58" 31.67+3.08¢
FR LT 281.34+31.98° 191.28+15.34¢ 551.40+129.85" 770.67+5.92°
2-WRET R 2 MR ND ND ND 28.55+1.94°
RO MR 12.04+1.54° ND 5.03+0.26° 9.72+0.29"
LR TR 670.74+78.74° ND 66.26+11.57° 696.20+£55.09°
TR ND ND ND 14.43+1.34°
AR 252.68+9.80¢ 281.80+7.33¢ 448.37+155.38° 761.59+43 47
BRI R ND ND ND 20.8743.05°
FERR L TR ND 964.63+71.16° 3551.07+58.82° 3697.98+530.77°
KRR ND ND ND 23.95+2.11°
SO Z g 6.71£0.45° 103.29+2.79° 138.20+11.29° ND
55 T he ND 4.46+0.75° 7.31+2.84° ND
T UL 2. ND 314.31£15.35¢ 595.40+126.18° 1146.75+62.72°
T HER R ND ND 10.27+1.01° 13.07+0.44*
RS T R ND 4.08+1.90° 12.32+5.91° ND
RVATH ¥ ND 49.34+3.67° 76.33+11.35" 428.10+43.10°
LA TR ND 55.82+4.85¢ 358.86+134.65 1030.68+65.69"
LIRS IR 312.42+42.08" 32.81+0.87° 166.35+41.88" 150.94+6.41°¢
L(-)-FLFR L g ND ND ND 5.38+0.23"
ST T ND ND 3.20+0.93" ND
1,3-2K o SR P R iR ND 27.94+3.29" ND ND
E R S R ND ND ND 20.8743.05°
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BRI R G Y& & (ng/L)
a2
CK LF05 PL10 LF05-PL10
R WA/ ND ND ND 50.87+6.32°
T REHR L e ND ND ND 25.22+3.04°
[ 2039.54+342.90° 2865.58+186.39¢ 7294.21+703.27° 10447.65+534.88"
Gl 14.40+1.09° ND 45.05+3.36° 49.09+2.73°
T 1393.12+126.49* 22.76+2.71° 22.64+4.15° 116.97+3.25°
i 1489.54+149.22° 53.81+1.04° 71.53+9.56 36.29+3.13¢
ARHIE 1015.78+78.33° ND 90.89+21.43° 485.27+2.78"
W 956.39+97.86° 214.15+30.33° 116.04+11.34° 49.56+7.29¢
fifr== i 50.14+7.98° 29.27+5.85 26.60+1.71° ND
2- T Il ND ND ND 9.13+1.95°
TR 2451 ND ND 1.46+0.10° ND
2-HIE TS ND 22.06+5.81° 8.50+0.14° ND
3-FR5E-2- T 475.11426.25° 28.77+1.60° 160.90+51.87° 28.06+2.05°
2L 11.78+0.23° ND 21.99+3.11° ND
2-T-fHld] 792.40+39.79° ND ND ND
3-2F ND ND ND 79.75+4.06
IS 6184.25+148.12° 384.13+23.47¢ 528.78+98.53¢ 688.05+11.71°
- u e 951.86+56.14" ND ND ND
(REIR 901.82+37.46" ND ND 11.1140.92°
3-FA-FbE 224.47+22.15° 1.74+0.07° ND ND
2,6- -1 ND 3.66+1.06° ND 6.17+0.96*
2,4,5- = H-1,3-ZHUIF ND ND ND 12.35+1.55°
2,6- I HE-2-37 ) 4.02+0.91° ND ND ND
3.3-ZH3EE 280.24+10.44° 2.1440.10° 1.56+0.76" 1.02+0.16°
L1- =288 0 ND ND 45.05+3.36° ND
4.4- "Ik ND 1.72+0.15° 16.44+1.58" ND
3-FNFLE LI T b ND ND 60.43+6.69° ND
1-(1-Z R HE ) - T 2.78+0.37° ND 16.44+1.57" ND
2,2- I T e ND ND ND 0.55+0.08"
3-HEE+ =4 ND ND 16.44+1.58" 3.21+0.27°
JEk 3871.13+470.95° 23.47+1.87¢ 126.93+7.16° 77.33+2.95°
%k ND ND ND 74.87+1.46"
2,3-F 5 e P Sk ik ND ND ND 2.56+0.11°
TR ND ND ND 1.86+0.21°
i ND ND ND 7.25+0.24°
iz ND 30.05+5.39° ND 41.63+11.64°
13- RUT 5% ND ND ND 517.26+26.99"
2-FHAR LTk ND 32.80+4.18" ND 26.14+1.44°
HAh ND 62.85+9.57° ND 603.81+27.81°
R 19678.22+271.04¢ 47601.87+1279.75° 34844.12+405.07° 48353.31+681.32°

TR S TR AR SR 2k v (o K VR AR 97 L
HXT AT — e R R T, 18 b s G n ] R AP
IR S miE . & 4 B] L, 45 2R A s g
DA 2 STl Sl . IE OBk T 8 2
TR B AT S T 0. SOl nT e m
KA AR SR, =2 E%HH Ehrlich A1 Harris
AR ISR B, FRTP . S E PRI R BTR PR R I mT e E
SR M A FE I _E ™), 3X AT RES2 LFOS-PL10 2H
AR G A MR S S B AU L . LFOS-
PL10 2R e S T e & i 45 e fe e, 45l e
XTHEZH B 3.83. 1.35 fif, W T AW AR ARIE TR S5

MR, X5 2.2 FUBE PP A—3 . Wu S5 i 5%
SR BRI | = R R B TR TR A T AT v e R
3 TR SRR R, i S AN T — B
ERLE W A LR E R, SR
A Z LR M) E L BTHRAE T, LFOS 41, PL10
ZH . LFO5-PL10 £H T EEZMbE& 9 & H Lk CK 205351
PET 40.50%. 257.64%. 412.26%; LF05 2H. PL10
ZH . LFO5-PL10 £H kb CK ZHY4G U8 T A=mE iR £ 1 (8 25
TR FHRMALEY), T2 L PR P ROR AR 25 % 1%
AT AT P EERAL S RIS R B i, TR T R T
T RET SREF . Xie S5 K IR LT LR
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