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(Gluconobacter oxydans) E#) SMC & Al T A& F R LR ELF KB R T IFH AR RERRKE LB 5
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e MR A (GC-MS) 24T T 4 SMC A B R £ X MERA M RANEY, RCRATCELSELAHNA
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Reconstruction of Synthetic Microbial Communities for Kombucha
Fermentation and Process Optimization Based on Sensory Evaluation
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(1.Faculty of Flavour Fragrance and Cosmetics, Shanghai Institute of Technology, Shanghai 201418, China;
2.College of Food and Bioengineering, Wuhu Institute of Technology, Wuhu 241033, China)

Abstract: In order to enhance the flavor sensory attributes and quality stability of kombucha, utilization of specific strain
based synthetic microbial communities (SMC) during the fermentation process was recognized as reliable strategy for
kombucha production. In this work, tea fungus from three different origins of China were employed to isolate yeast and
bacteria microbes suitable for SMC construction and kombucha fermentation. Based on the fermentation performance of
each isolated strain, SMC was successfully reconstructed and employed for the kombucha fermentation process after
optimization by response surface methodology (RSM) based on sensory scores of the fermented kombucha. A total of 12
microbial strains (8 yeast strains and 4 acetic acid bacteria strains) were isolated and identified from tea fungus of different
regions, with two strains of Zygosaccharomyces bisporus (Y1-1 and Y3-2) and one strain of Gluconobacter oxydans (A3)

were selected to reconstruct SMC for the production of raw Pu-erh tea kombucha. The RSM results showed that the optimal
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fermentation conditions were inoculation volume of 1%, sucrose concentration of 8%, tea concentration of 0.8%, and

fermentation duration of 5 days, with the sensory score value of kombucha reached 8.38. The volatile flavor compounds of

SMC fermented kombucha were determined by gas chromatography-mass spectrometry (GC-MS), the content of some key

flavor compounds such as acetic acid and ethanol revealed to be 65.55+3.53 pg/L and 1.71+0.22 pg/L, respectively.
Meanwhile, the total phenolic and flavonoid contents of the kombucha reached 1074.86 mg GAE/L and 1076.31 mg RE/L,
respectively, with efficient in vitro antioxidant activity observed. Based on the selected autochthonous yeast and bacterial

strains, the reconstructed SMC could provide scientific reference for improving the flavor sensory attributes and quality

stabilization of fermented kombucha.

Key words: tea fungus; synthetic microbial communities; Kombucha; sensory evaluation; antioxidant activity
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Table 1 Response surface design for Kombucha fermentation
K
Sy
-1 0 1
RERHRE (%) 7 8 9
ZRITHHE (%) 0.7 0.8 0.9
RERTE] (d) 4 5 6

1.2.7 RS GC-MS 4307 $ER ISR
FH SPME #HBUSR)5iBid GC-MS A 7400rH8, e
AR T 8000 r/min FES.L» 10 min J&, B 6.5 ¢ |
TS ST 20 mL YBEES TSI, S0 inA 2 g
SHALENFNH S 100 mg/kg B 1,241 42 14 Y i
WS uL(NARY)), ZEE S BT 60 °C £475 20 min,
{fi F§ DVB/CAR/PDMS(50/30 pum) #< B Sk 1 (4% &
PEAE A4 50 min, 2R J5 08 2K Bk B 24 A GC 7E
250 °C fi#W% 5 min. GC Z%14: SR HP-INNOWAX
(60 mx0.25 mmx0.25 um) BYNEFEATE, 20K
SR 2l (>99.99%) , 2 1.0 mL/min, 537
b 501, gERE IR EE 250 °C. THERRFE N WG TR
BE 40 °C, %45 3 min, L 2 °C/min FF & 60 C, DL
4 °C/min F}Z 200 °C, H&/)5 L4 5 °C/min F} & 230 C,
{545 15 min. MS 2542 BI 55 F U, HHESHE N 70 eV,
B TIRIREE N 230 °C, 2 TIRE N 250 °C. 4234
FEFFEFE S 30~450 m/z, HFF)FEIR 5 min,

>R FH NIST.L20 335 2 %A 5 o 4085 8 i e A
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AN 0.5 mL A& FREY R, 125 E 3 min, FRI0A

1.5 mL 10% BRERENSHIRS), FH/KEASRZE 10 mL, =
{RREGEE 20 min, T 765 nm MEWOCEE . RIHR
BFRbRrE 2 (Y=1.2874X+0.051, R?>=0.999) 3144
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Table 2 Criteria for sensory evaluation of Kombucha
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Fig.1 Microscopic photos of representative microbes (1000x)
TE: Y: BERE, A: 20

K JH MALDI-TOF MS X} 4lifb 3% 7 i) B M i —
LT T 4 . o, A N HBLT AT (K1) 43
BE 2 MRIEERE(Y 11, Y1-2) 5 1 BRESRR R (AL-1), )
AR HBLT AP (K2) 43S 8 3 Bikpiz R (Y2-1, Y2-2,
Y2-3)5 2 BRESFREA (A2-1, A2-2), IIARBE 7777 MLl
ZRTE (K3) 70 45 3 BREERE(Y3-1, Y3-2, Y3-3) 5
1 BRESTR B (A3), MALDI-TOF MS Bk 4 45 5 5
SRS R —B(FR 3) o 3 FhLIASE P B R LA
XA G TR (Zygosaccharomyces bisporus ) AR
Wi+ (Brettanomyces ) 2y £, 4 I 3= 22 Ry S AL
EIHEIRAT I8 ( Gluconobacter oxydans) FHTEAT I &

R3O ORMREES

Table 3 Strains identification results

FEdh Wbk LR O WARE WIS MS%ELE R (B FEE99%)
LR IE(KD) Y1-1 - IR BUJE | TEEEN . O 5, i ssie  ANEW], FLae SIS WERERE (Zygosaccharomyces bisporus)
Y1-2 - W IRTE [BJE . BIEEUIN, G B5F, b ssie, AEE]L 2a e Wi SR IR (Starmerella)
Al-1 ¥5hés PRI BE . KA 6, ANEY | AR YT (Komagataeibacter)
T ARBIT(K2) Y2-1 - W1 B . THTEHN . LW 855 higsie . ANEW ., FLre S SRR EE(Zygosaccharomyces bisporus)
Y2-2 - IR B . THTEHK . Bl 855, s, REm . 2lea WA R E (Brettanomyces)
Y2-3 - IR B . BTE A 6l 5T, thimssie, RiEH], Aliaf WAL E (Brettanomyces)
A2-1 [k TR BUE . KA, B AR5 HIHEFT 1R & ( Gluconobacter)
A2-2 [k JSEIN BUJE | KE B AR YIEFF 1 & (Komagataeibacter)
IZRTF T (K3) Y3-1 - 1 N U NI - B 2.5y N 1 N7 % 5l [ A VD7 87312 N W = R WAL E (Brettanomyces)
Y3-2 - WhIsE B THEEHN . L 855, hissie . ANEW ., FLre SRS WEREEE(Zygosaccharomyces bisporus)
Y3-3 - IR B . BTEEUN, 6T 357, thim s, Rish], 2a e Wi SRR IR (Starmerella)
A3 [k AR B KA 6, NEY | GRS AL HAIERRAT 78 ( Gluconobacter oxydans)

TE: Y: BERFH (yeast), A: SRR (AAB); — #5024 [QYL (O AE F TREBE 4 E .
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(Komagataeibacter) (5% 3), X 5HTHIRH 16S rRNA
TS FPHNEEE LT AP AZ O UE B i 25 S — 3ol
FHIFE TN, = AR ] P2 M LT A8 B P T 4358 il SR B
WIAFAERE RN 22 5%, AT N BAAE S B AN TR = H 2T
AR Y AT B SR A ZEAUE I, SRR AT
AR PR MIAZ O B AH S R 32 b IR SR AR 2
PR R, ZEAFSE D, S5 %S [F] = M LT 2%
PR AT RS IR0 05, P A S 2 R TR R A5 5 ik
AT A R B i S
22 T EEHBE—IEFLAEEREITNREAEBRERE
R B SRR
2.2.1 BEER—IEFRRBEMEREIINY  EEVESNE D
TS T DR PR R IR RE AR (BRI TCAE ), IRl Xt
AR B R eSS A P E AL RE ) U B P54 T T 0F
M (K 4), Y2-2, Y2-3 Fll Y3-3 X-OH., ABTS"-Fl
DPPH - F 75 5880 S 45 22 (P<0.05) H AN BXUSR ™ 5,
WX BERR Y1-1, Y1-2, Y2-1, Y3-1, Y3-2 —3F
1T GC-MS ¥ K& PHEAGG W0 50 BT FUECE PE S0 BT 11
Tk (& 2) .

X4 BERRE AR ERETEN

Table 4 Performance evaluation of yeast fermentation broth

IC5(mg/mL)
PR RE T
-OH ABTS™ DPPH-

Yi-1 28.72+0.49°  0.90+0.10"  0.80+0.02"  4.57+0.04°
Y1-2 35.96£1.22¢  0.84+0.05"  1.07+0.02°  2.73+0.07°
Y2-1 42.43+0.24°  1.10£0.14°  0.86x0.03"  3.77+0.08"
Y2-2 120.27+3.20°  3.58+0.61°  4.36+0.17" -
Y2-3 42.95+0.71°  1.34+0.25°  1.63+0.03 -
Y3-1 27.20£2.03%  1.16£0.30°  0.84+0.027  2.50+0.07¢
Y3-2 16.63+£0.748  1.04+0.33%  1.93+0.11°  4.58+0.08"
Y3-3 55.97+2.51°  1.25+0.19°  2.47+0.38" -

Vs R AR R A L 22 5 (P<0.05), #65I7], — RMER A BRL
WK HEA TV E TS

ME 2 WTLE W, SVEEA S 0 B v R, HE
KA RS B TR, Y1-1, Y2-1
M Y3-2 IR MHEACE R B 2, T Y1-2 A1 Y3-1
I ¥E E ML A Y E B0 (B 2A), REBT Y1-2 Fl
Y3-1 PIRREEREG BUXRAL S 0 e D v BEERSS, b
MR EE R SECE VIS SR (58 )M —3. ShEAS
GAT R R R WS, R PR A G ) Can i
JE WIS RIS WIS 2 S in (E 2B) .

A 50
~ = HAb
& 40t
08
&
£ 3 R
4o figs
S LTES
x| A = 7| Dmek
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Fig.2 Volatile flavor compound analysis of yeast
fermentation broth

YR 2T Y2-1, (B2 Y2-1 R A Eb& &
e Y1-1(8 2) . BEEMPTasRER, Y1-1 230
H =S AR E S5y, X ATREF T Y1-1 BRI
BB Ak S L R E A R E P s i (3R 4) .
K, £ A PrE st | BEE TR AN GC-MS X35 5)
BT IS, B, ¥E8% Y1-1 F1 Y3-2 VE R 5 Sk 24 i
AT D BRI FH R 5 A 19

2.2.2 KREFHESA G WA AE RS (SMO) A
XTPUFD SMC KBRS AT A HESEERRE ) | J8%
BV S E I T, 2 S TTAL & Al-1
1 A3 19 SMC & Bz R4 %) B H 38 078 BRZBCR A
BBy . Bk, XF Al-1 fil A3 19 SMC %
TR S R R AL S A T T 5301 AR 3 AT L
F i, SHERR Al-1 F1 A3 19 SMC BI#%E R TELS
MR S AR . TR A TR R e R R Fp— P
MR AR LY, 2 R PRI S ot & BT, I ot

GC-MS I B R, Y1-1 F1 Y3-2 1935 & 1k

PR 3) o X FE IR PR D T B AT 3 SR I

£ 5 BERRIE SEERTE IR L BRI ERE AN
Table 5 Performance evaluation of acetic acid bacteria and yeast fermentation broth
1C5,(mg/mL)
SMCAL& RYETSY
-OH ABTS" DPPH-

Al-1+Y1-1+Y3-2 19.9967+0.1002° 0.2871+0.0031° 1.1397+0.0096" 6.67+0.06°
A2-1+Y1-1+Y3-2 38.5467+9.2715° 0.2899+0.0095° 1.227340.0189° 3.60+0.08°
A2-2+Y1-1+Y3-2 59.3900+0.7029° 0.2821+0.0038° 1.292340.0150° 3.60+0.05°
A3+Y1-14Y3-2 19.0667+0.7534° 0.2722+0.0112° 1.1563+0.0160° 7.20+0.04*
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* 23 ARMEMETELBRE RN TSI
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£ H AT, ST P31 R o ikt A 4A)
2 ST Al R R S TR FE 3 5, X R B 19 4 <A )
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= 1000 : ’ 02 FF PRGN, BRI AR & R S S T
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Fig.3 Volatile compounds of kombucha fermented

by bacteria-yeast SMC
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Fig.4 Single factor experiment of Kombucha fermentation

e (A)ERRBCEE, (B) 4R, (C)REBRRIE, (D) SR IE, (B) ZBEREG ANEFHEFRRLE 95% BiE/KF &R 5E, B P<0.05,
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WSRO AR, B 4C WTH], BEAS T
WU B i, BB VST Fe T S KRR, SR & 5h Y

SETL S, MEERRE N 8% W, BEMZ IR B YRSk
Bl o aEAPE ] A PR 2 iR I, 328 1T

xR R Z A AR, PTG B A4S i i SR &

B, SR E . T S s e B 4

8 IR SRS PR RIS, Y U R B A Sl 8%,

FH &l 4D AT A0, 74— 2 M VB B N, BB TP
FILTR &t 2= Bl 45 A% e B 35 i Se s s AR

MRS 0.8% B, BB PE43-fx =, A Lk 3,
JRE PRI HIEAC, BFoT 3R, R B IR S ik

WE SR U HSE RN R, To AR A R B

FE TR B E SR MAS e B o S B, 2 I A RS )

JPadaE), S BEAR AR, RIR S iR R I .,

PN SN B E PP, RIS MR B8 0.8%.

S Wi Bk T 2 5 i) JERE G BSOS B ) — D E R E

MIE AE RN, B4 RS VE 43 B & BT ] 174 SE
KIEFE G B A R R AE R BE 5 d BHEVE

PP, ML 5 d SR RBRE TEST AR B EREAIR, SR
TrE BN, X TR K N RS & R TR] P RE R,

AR T 00 R R BT — 207 A A AR, 15 R

R S =Y, TR T B Sy Rk 1

BFEA 5 do

2.3.2 maN IR A R ARYEEEE

FEY LR LY 45 5, SR Design-Expert {4247
Box-Behnken 511, AR IE (A) | SHRIE(B) .

KBRS 1E] (C) BT = K38 =K (—1, 0, 1) Wi i T £

A5, RGBT &5 R E 6, H AR FE 5

TEEPCRHEE P43 (YY) I 230 [B15 )y 2 oh Y=8.42+

0.038A+0.10B—0.21C+0.10AB—0.12AC+0.20BC—
0.57A%-0.75B%>-2.12C2,

# 6 Box-Behnken i R4 15T B 45
Table 6 Box-Behnken response surface experimental design
and results

Ries A B C  YUREITS)  BREE(mg/mL)
1 1 -1 0 7.0 7.44
2 -1 1 0 7.0 6.33
3 0 0 0 8.5 6.97
4 0o -1 1 5.0 6.44
5 0 0 0 8.4 6.81
6 1 1 0 73 7.28
7 0 0 0 8.3 6.84
8 1 0o -1 6.1 5.66
9 0 0 0 8.3 6.81
10 1 0 1 5.4 8.41
11 -1 -1 0 7.1 5.89
12 -1 0o -1 5.8 6.43
13 0o -1 -1 5.8 4.58
14 -1 0 1 5.6 5.91
15 0 1 -1 5.7 4.41
16 0 0 0 8.6 6.82
17 0 1 5.7 6.88

Wi 7 1 DA [ SR R P 5 22 53 AT 4 R AR 7

78, BRI P AHEER (P<0.0001), P BH AR IR,
HR 2, HR, ARSI AN i 3 (P=0.7363>0.05),
Vi AHIZ AR & AU 4c i, AT FEZAR IR I AR - Hb T
WAREE PRI A R . BRE R R, Ry PR Z 50
CV BIHMKIK T 0.9964, 0.9918 Fll 1.67%, ViHH 124
I BABEE ORE BE . AR PR, M B AR iR 7
ZERAT S, —RIT B(P=0.0417<0.05). C(P=0.0011<
0.01), 32 F.35 BC(P=0.0098<0.01), D) Kz — ¥R IH F&
¥ A2(P<0.001) ., B2(P<0.001)F1 C2(P<0.001), K%
i) AL 1) 55 M ST 285

RT O RBRI T 2 T4 R

Table 7 Results of variance analysis of quadratic model

TR FOr M A ¥Jr FE - PE(Prob>F)  REHKF

AR 2507 9 2779 21545  <0.0001 ook
A 0.011 1 0.011 0.87 0.3820
B 0.08 1 0.08 6.19 0.0417 *
C 0.36 1 036 27.94 0.0011 o
AB  0.040 1 0.040 3.09 0.1220
AC  0.063 1 0.063 4.83 0.0637
BC 0.16 1 0.16 1238 0.0098 o
A 1.38 1 138 106.74  <0.0001 ok
B’ 2.35 1 235 18197  <0.0001 Hokk
c 18.97 1 18.97 1467.17  <0.0001 ok
REEZE 0.09 7 0.013
RAUT - 0.022 3 0.007 0.44 0.7363 N E
HRE  0.068 4 0.017
BB 2516 16
R=0.9964 CV=1.67% Ryy=0.9918

T ¥R P<0.05; ¥* KR P<0.01; ***3 7R P<0.001

TR E (E SR T RSB E IS
HHBOICH FKFR, SR (RIE/MHRD) n] B
JZ WEAE TG N SR EFR0 TR 5 s, R RSB
BN B I S e TS B ka 3 (8] SA/5D) . 4 [#H
RESSM AR (& SB/SE), JBEE P BEREMR A A
Pz B ] 22 S T Rk A [ o R v 5 s (18] 5S¢/
SF), R[] 55 255 e B 18 5 H 380, i o T e
ShBENE, 2B BC 2 HEAEHAXHER T PR K. Ik
ZE R 5 )7 225501 (R 7) s BC 28 BAE AR 3
(P<0.01) fW&5ie—3L,

MY B A RS SMC & by i 1k
J& ., % JH Design Expert 8.0 A4 B 55 & B2 1) B
AR RS FIAT T F000, T Rl T S BN b
& 8.04%. ASH¥)E 0.81%. K IEERTIE] 4.95 d, 45
T RSB E PRS- A FUME N 8.43 43 A T i fE
BAAE, B B R A VR R TEVE IR T 8% A5k
JE 0.8%. KPRt 5 d, TR &M FiEAT 3 A T80
TESEH, SEBRA PR A9 OB = 2HAE S 0 PR E T
432h 8.38+0.17 47, 50 1] TN (B FEAS— 2K (RSD<
0.5%) o FEMEASH0A HLIR & o2 HARNE XUk i 32 22
SRS, T ENR 7 i S5 R B AR — e IR P, 2k
BRI T s (ET, Bl & ETE 6.82+0.08 g/L,
{BAEARFEIEAE TR S Bk S RYERT, HUSE PRy
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Fig.5 Response surface diagram of interaction of various factors

ASISARNE], 30 PR A Z2 Fh A DR 2R 5 i 25 8 Do
PRk, JECE P43 5 B PR 2R AR DG A gk — 2011
ITiEhe
24 ERMEMEELBERERMONXK, LFERD
MEMNESE

1 G LU AR PRV (SMIC) & 7 B 25 v,
VER AL G W) 2T RS IS iie &
PI(E 6A) . [RILZREE T (K3) L1 A B K TR iR A5 AH
PO, 28 A E I RE VR A I RS S T RS | Ik
GRS & & R, SR % i 963.82+
187.80 pg/L FEAK ZE 65.55+3.53 ng/L, LB & &
57.02+23.35 png/L FFMKE 1.71+£0.22 pg/L. FREREAH

TS S e — BRI R, BoE Bk
S ORI S ARARORE . A TR FR R AT R o <
0.5%, FFE R IE . TRISFNEEZAL G v,
e A5 R 255 P4 11 JBR T oD 22 A, D2 1 X T s 1A ) 9
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Fig.6 Heat map of volatile compounds of SMC fermented Kombucha (A) and radar chart of sensory attributes
of the four Kombucha (B)
TE: KX: B EYIREE SMC, K1: ZRUGIELLR B, K2: | AR TZLR B, K3: INARSE TLLAR B . *3RR P<0.05; **3R
P<0.01,
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Table 8 Content of bioactive compounds and antioxidant results of Kombucha
.. ICs, (mg/mL) TPC TFC TCC
DPPH- ABTS" -OH (mg GAE/L) (mg RE/L) (g GE/L)

SMC K I 1.18+0.03" 0.27+0.01¢ 23.66+1.21° 1074.86+30.13° 1076.31+0.00° 43.29+2.62°
KK 1.05+0.03° 0.3120.01° 18.95+0.24° 825.57+28.42° 968.68+40.44" 39.17£1.95
K2k 1.29+0.04° 0.35+0.01° 32.38+0.45° 639.25+11.39° 870.71+£25.54° 35.54+1.86°
K3k 1.28+0.03* 0.37+0.00° 12.87+0.19¢ 647.90+42.16° 717.54+£79.10¢ 34.51+6.85°

Ve 0.04+0.00¢ 0.01+0.00° 0.09+0.01°¢ - - -

TE: Ve PURIMAER, BHPERS B AR RN A 13525 57 (P<0.05); TPC: Ei; TFC: S EH; TCC: B,

HEN, HRATHATH ST AR XU BT T R G5, 1S
S S RS BRI 2 AN ROXUSR B, PR
SRS VA 5 PR RIS T AT e R 255 S R
PR TERT . RIREE R A XURNOT R SRR AR
KU RS, HAL B A i e A8 52 61, SBRii
FIEF T I E 8 M i e it _L [RIAE e 1 Hopr A Ak vs
PR B RN S
M 8 AT LAFE S, *’Ji%ﬁ/»JAﬁl‘zi%Ati%ﬁ%‘?% SMC

KBRS, S . B B BRI
1074.86 mg GAE/L. 1076.31 mg RE/L. 43.29 g GE/
L, ¥ LA K1~K3 RIS, [FRsT, fyat
PR B B R % B - 25 X7 DPPH-WS A T 40 45 1 K2~
K3 RIFEEREZS, ABTS" ITEBRFIL T KI~K3 &
PERRIE S . £TXT-OH mYIERRHE ST, SMC #H LL LT 25 B
K1(IC5,=18.95 mg/mL) Fl K3 A ¥ (IC5,=12.87 mg/
mL) Y B A5 555, (H R HE B A W 250 BR 2R
(IC5,=23.66 mg/mL) (& 8) ., XLLLEILIH, FyEENY
B E IR SMC AT TSI . AN
A, I BB AT B A i v . I AEgFAE0 3|
A A 2 TR IO 11 52 B il i R 2 okt {HLAR

e PRI E TER Al . 3 44 945030 PAERALFE fs
T AT PEXT AR TR 2L L, SR )5 R ETT
M DRI ZR SRR TAS- 20 1Y 13 BRI BEUEF T 28,
BEMASEERRR L R ?ﬁ’axﬁmﬁ%@k@?ﬂ@@ﬂ
PHERIR . A FE R FHPUA IS T . BB PP XUk
ST LR G5 ST IR XTI AR AT IR 28 5 SMC A4
@, YEmX T A0 . JEEEE T, £EXANE]
KPR IR 2%, PSR A2 B E 5 XU &
A RIS P T RS A 00 A 1, Ik 2 e il & g
Py R Y S A AU B PR AR, BRI TR A A
A& B RAFIE RN FHME
3 e

AT AR SR At i, N 3 AN IR = HLAY

T 25 R T 3R A5 8 BRIFEBE B AN 4 BRES BRI, JF R
MALDI-TOF MS XTHRARBEAT T2 . TR |,
X B TR S TR G TR R0 R BV B AN R )
Sy M, G RFCHABERLTE Y1-1 1 Y3-2 REE MM
SEARTE PEFNECE P43 2 O T A e B T R, B R
B Y1-1., Y3-2 FIESEREE A3 & KRR S57EdT
SEALTEHERURE PR P B R BRI, I, AR T

VITERER Y1-1., Y3-2 FUESTRES A3 ALl mERE-21
B G AR M REYS SMC LU T T BEM 55 A % .
WA, S8 e SR TR R R A R i L AT TR
1k, PR RSB 2 SRR FL B Y1-1:Y3-2:A3 24
1:1:2, BERP R 1% Wil L AAS 23 S E
PV o1 B A 1Y) R I S5 A0 Sl TR e 52 8%, A5 Pk )3
0.8%, KEERFH] 5 d, 464 B A BB Vo
8.38+0.17, 5 WI{H 8.43 43 :iF . GC-MS 5%
7R, IR GE T LLAS R BG4S AH LL, A 2 i TR
KRS PRI G P R SN & B REIR, R .
[ RSN P oo T O a ==l o L a1 a1 L SN L/ SN -
fili . EBES BRI 1074.86 mg GAE/L . 1076.31 mg
RE/L. 43.29 g GE/L, Y& T4 A5 K1~K3 &)
FEMES . I PR T S S R TR A R,
ﬁ%%ﬁﬂﬂiﬁ BRI R IR S, SRR

AR E V5332 Z R B ke bRsgim, B nE s
PPor FERALFEPR AR SCHHAT S E— 209 o
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