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gtk 71 oolgubed, ARAY L m-wdSe nesE, s 1A 9E AWE BER s JRARAA
wAA dE & FREAY Aow AzAd.

Wiy o] &

st = HA

woagel BAe e 22 /0 el e SR AAS ¥ 29I 92 5 A 95 Lo YEARY
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ool A% A7 SRl 105£10CoIA 150,52 Bk AZA F AL F 2ok
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[HA] ]

g-_O

B AAeo| A= DS AEAZE HAARA SCG o] 89 HA7FsES A

ol A =, 2T 7t F 00, %, FF AAE, VS BIE €

e sttt F71 vlaE 98, 3719 HAAE o] &3 DS AEHAxRY 52 2 o

o7, AEAx Fo 448 vAE 7S Tho]ZA A (pyrosequencing) &2 A3}

Az EAS zAbe7] e, L-EFdEHHV) 2 A-GAZ(LHY)S 3 SAsi. o]
o ¥7

Aol Aow AR WHTh

AL, 3 A 27he] o
=

o
=

g &Rl e dHeA e ME sz AH2RE A & AN = 3o BAAS EHlst
of AR, Sh= @ o] ATl Fdstel F7F Ag flo] ARgsklth. SChE A Aol A
Tkl 105ToAA WA AxARE. &71-1x E8AAS)= F9 t7] skl DSE HBAa MC7F A5 2
el

A FF T AxAFDo R FHEAT. B 1L B Ao ALgE 989 A4S YE Aot}
¥ 1
DS AS SCG SD
MC(wt%) 85.30 + 0.50 9.75 + 0.08 3.40 £+ 0.01 9.56 + 0.13
VS(wt%, = 715) 75.62 £ 0.05 76.17 £ 0.07 97.98 + 0.01 97.09 £+ 0.12
U= (g/cn) 1.04 £+ 0.62 0.52 + 0.01 0.43 £ 0.01 0.18 £+ 0.01
HHV (kJ /kg) 17,225 + 55 17,434 + 58 22,843 + 37 19,135 + 25
LHV(kJ/kg) 598 £ 8 15,513 £ 52 21,988 + 36 17,088 £ 23
+Z F7]1&E(DOM, mg/g)
DOC(E=F 71+%) 2.79 £ 0.02 11.38 + 0.06 30.44 + 0.50 6.01 + 0.16
DOC(HA=H 71) 18.96 + 0.11 12.60 + 0.07 31.52 + 0.52 6.64 £ 0.18
dg7GEF 75 0.46 £ 0.00 8.60 + 0.08 24.60 £ 0.03 7.33 £ 0.10
| A i A A k) 3.16 + 0.00 9.53 + 0.08 25.47 + 0.03 8.10 + 0.12
a9l d(EFF 75 0.95 + 0.06 1.15 + 0.07 0.39 + 0.11 0.05 £ 0.02
g d A" 713 6.49 + 0.44 1.27 + 0.07 0.40 + 0.11 0.06 + 0.03
A4 dF(wth, AF 7F)
C 38.55 36.14 51.62 47.72
il 5.85 5.42 7.12 6.15
N 6.01 6.15 2.05 0.15
S 1 1.05 0.33 " HE(ND)
0 24.65 26.67 35.8 42.04
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EZ2E ARt F7|E Eletint. g5E 9 718 w71y videl FEsidth. W)Y AR EEE
WE" S+ 7fas $5715 S35t 7t~ B4 7] (Multi-Master, Sensoronic Co., Korea)o] =&3}l7] Ao
37l B8 e FEVE SEAAY. EXUE £UA Yul(pile)d] F7bol| A, 2EF Ho]

AEAZE T998 10 kg2 =49 5 1 = zuay] 93
DS 2 ZF AAYPAE 4:1(w/w, £F 719)9 EFUEE 608 5 A Loz Eeut. AL AS, SCG
2 Spo} &3tE DS+ Trial A, Trial g Fd, ¥7 A5 4
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E9F8 FastDNA SPIN Kit(MP Biomedicals, Solon, OH, USA)E o]&3&}o] A|xo Awro] u}

200 mgl=H-E DNAE F=3t. &83< Tdash A ¥(PCR)E &, F=¥ DNAZ MO BIO
PowerClean DNA Clean-Up Kit(MO BIO Laboratories Inc., Carlshad, CA, USA)Z AA|stAtt. 16S HHe| 2o}
rRNA 7 =ke] VI-V3 el dia] A2 v nala= 3 % JAE 2w 8 Zgtoln= & ZsEH A
PCR A E& QlAquick PCR AA] 71E(Qiagen GmbH, Germany)Z o]&3}o] AA|3F% L, PCR EZ4H=(amplico
n)9 sE+ B34 F LA (NanoDrop ND-1000, Thermo Fisher Scientific, Waltham, MA, USA)E o]&3lo] A3}
SHth. FolZA WAL 454 GS FUo] ABA Al2=8l(454 Life Science, Branford, CT, USA)S o] &3}
ChunLab, Inc.(Seoul, Korea)ol 2J&] 3=k, AR AlF2 dlo]E= CLcommunity AXE o] (Chunlab,
Inc., Korea)E o]&3lo] BAstoayn nAd&E +F FZ2E el

FTENE] A7 F4E& T3, 300 bpRth 3 25 wvke] HA FA S Z2E AF2E AASSI Y. EzTaxon-
e "lolEWlo]x~ 2 BLASINY ZA3td 7ZF=3st de] 4 A]¥~ HH(robust global pairwise sequence alignmen
t)S de Gannes SO WE A|EA #H5Y EF TS Y8 AFESIGITE. Cai Tol dE AAHH, ADEE 97%
TYdeR 22 EF ST iy, du-

(community richness index) % Shannon®] WA =
2] 71x3te] ALtsleltt.

ind

A A4 (diversity index)(Chaol®] T FHE A4

F) D AWYA FAX (coverage estimate)S Mothur =

>-TL

1=} = - [e}
AEAZ 5 98 2 EFE NC L VS T2 20 g AES 38 73k Yang 59 Wil wet SAs80).
ek = HHVE AAE DA (Parr 6400, Parr Instrument Co., Moline, IL, USA)E o]&3dle] =4&1% 1L
A=A (LHY) 2 Heol wWol uwhe} Aitelict. #3 dHie A FI2 AMEY dHS AFgo=zy 574

=
ST C, N, H, S # 09 94 242 AESs 712 0.2 m vtes A ¥ A4 #47](Flash

EA1112, Thermo Finnigan—CE Instruments, Italy)Z 01&‘5‘}04 24390, €& f7] #4000 2 1EA =
AR 9 ga)S 2383k DMl % 45 913 g AES go]&4 20 mLoll ALdA 247 Fot
FeEA AT, FEANS 4,000 rpmolA] 158 ok 1%310}1 0.45 mm Yd& FA7] ZE(GE healthcare
life sciences, Little Chalfont, UK)E &3l oJ¥alsivt. o7 & DOC &+ T0C +417](TOC-V CPH,
Shimadzu, Japan)& ©o|&3dle] EX3ct. oF 9 ool geke 747y FEEAEA IedS o83 He
Ak Wilel o8 Pl REEARA A A dEW(BSA)S o83 =3 Bradford Wl o3 FA3 vk

E 2 VS ke 3 WEE nud wd uel 2R
Al E VS(mg) o] AZFe ab7] 84 1 3 28 o] &ato] ALttt VS ARl tidh i A7

dod =z AFBDE 8] 82 30 o8 Artsrsitt.

44 m“
mu
g
=
S

Moo = My * MC - mf MCf

Mys = M * (I_MCI) ‘ VSl - mg (l_MCf) . VSf
6]%1 3]

BI = mH20/ Mys

%) o]tk
AEAZ T E FA At AFgE TS & 20 Yebilnh, A 4 358 7] 84 40 vEled, @
Aot de AEAZ A2EA Ang 3 Fds Roz A, At west @ A4S g, 27
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BE, pE LW EYs % Flo] OF AESH A WA R 2% Ale) Aol AR, B % HYY)
2 A% E8Q) E DFHATHE 2)
(47814 4]

Qbio = eryair + Qwatvap + Qwater + onlid + Qevapo + Qc(mdu + Qradi + Qturning

S 4oA, Qo AERSHoR WAE A, Qs P97 AFE F7)ol 98 2w® dA(sensible
heat)(k)), Quuwts F57101 8 228 ALK, Queis 2ol O8] 228 A&, Qoo 2
of oa] 2RH AAKD), Quapots ZH 2ol o8] 228 ZAKD), Qo AWK, Qo

'ET/\]'OH 9461’ %']_ ’{J:‘/\a](kj)y Qturning‘_” c‘_“i —é\—/\a](k,])o]dr

Z 135

s

rr
2
H
=2,
o,
_?L
147

flo
40
i)
N
2
o
ol

=]
\\V]
o
ifiea
N

>

4g 98 AHSE Ag vhehd sl

=z 2

4 A
g @A |BVS #alol od WEwE Qbio = H; = m; - (1-MC;) - H; * m¢ - (1-MCp)
g A% |dx 379 44 Qaryair = Mair * Caryair * (Ty~Ta)

FE719 44 Quatvap = Mair © ® * Cuatvap * (TyT,)

Sy 5o A4 Qe\'ap() = Meva * Liatyat

o dd Quater = Myater * Cyater = ATy

Ax 1= dd Qsotia = Moria * Csoria = AT,

AR, Ax E AL ok Qioss = QraditQturningtQeondu

4 &4 = Qbio~ (QuryairtQuatvapQevapotQuatertQsol ia)

Ane A g A

[a/(Tatc)+b]
o = (MHZO/Mair) : [pv/(P_pv)]‘ Pv = Dys ° RH‘ Pys = 10 e
Liatwar = [1093.7-0.5683 X< (T,+32) /5> 9] < (1055/455)

He 8 Hes 9342 SA3kgleh Trial A, B 2 Coll o8l Hi 2H2b 17,208, 20,738 3 18,335 kJ/kgol St
Hii= 747h 15,589, 19,436 2 17,795 kJ/kgo] Ath.

E 244, e AEAE A AEAx wE= 29 d F(kI/kg), Hie AEAE $ AU WEY~ 4 3
2(kI/kg), my,E AZF 3719 Ao(kg), Copar s AZF 3719 H]A(1.004 kI/kg - C), T,& AEAZ vjEL A~
o 2=(T), T.& 9 = ,oE AxX 37 F #5719 T B8 (ke/H0 kg AZ T, Cuvaps o

719 HlA(1.841 kl/kg - C), AT, AlZE Q2004 AEdx fEH2S 2= W (1), n,.© 4d &9 4
Fke), Lt 78 32 FAKI/ke), maet BEAZ HEYS T 29 AF(ke), Cuat T HF
(4.184 kl/kg - C), mgiies ABAZ MEHA F A% 1859 dak(ke), Cones LFE] v (&A1 7
S 1.046 kKI/kg - T, AT AAZ] D Bykel A 2.2 ki/kg - C), Qs A%, WA 2 HY] @ o
Ao KD, Mpoe =9 & 28 g/mol), M= 3719 = A9 g/mol), pe =9 571%(m Hg), P
719 Hg), pl 29 %3 Z7]9(mm Hg), RHE AE%(%), a, b 2 ¢ Antoine 2o 749 A4
2 7}7h 2,238, 8.896 % 2730|t}.

2. Ay 9 &9

b

2.1. 989 EA

& ERIEE(E D, 1 OYR gFe
A B9 T2 9 im HES ¥

Zutdlo) wlal, DSO] LA ZZ(floc) 2 43}




[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

e 4% 9 BaE Aow 22U oF, Tuo w guRsl BEHe 2ol gAuy, 1 A% o
95 ol molad. m@, 94 2 Se4 wvAe $-ax Fol MR od srudue] wud
Fegol Fad Aow F5H T

3 19 vERd bel o], SCG 2 SDe] VS @, HHV 2 C %2 DS % ASHT 4 =it @i dEe DS F
8 DOMelRlar, =1 0T s=Y A9 2ujoldrt. oA &Y AHEHdA DS AEAXRE £
Zhang sl 93] = DSe] DOM 5433 frAlsksitt. 3709 EA A A, oFF+ A DM 80%E AA AHA|
stdtk. 3ol HAA FolA, SCGE 7FE 2 e DOC 2 UEdHFE JERY. DS AEAZE EYARE A
F AR EIY D FAIEREE gl ek gk e DOM $hE-S urERWE. ASe] DOM e 3709 E A
ol F7reldet. DOMN A FrlEET A& o5 G fGA ol & Ao nydnt. wEka SGE
HAAR AREE 45 DS A=AZE 7HE53A2d ¢ e o= AT, =gk, S6o 2 §Fe] C(51.62
wt®, A" 71F) 2 VS(97.98 wt%, T 71¥) E HHV(22,843 kl/kg)E AEAZX AF A FoT

oft

CEE i S 9 VS Ealol JFS wA7] " AEAEX T Fasth ARAR FAHS YU P9I
shAl dsly] e, 16Y AEARE e AR FEEa, o] 7| Tl WEHAE 3 FHFJY. &=
7F F=7] ol wAad TN, AR U8 HAAE ol§% AEARY 2k ZRAYL ofF YL
2a). AS7F EAAZE AFEHAS w(Trial A), 25 H4AZF Fo] 68.1TC2 dF0] =8k, 1L 7|7H(>
45C)e] ¢ 2.5¢ Tt AFHJUL. o] F 2r= A WA HAZY] A F 35T W FEA AR A
o A HA HAZ7) Foll, x5 o thA] ASskink(32.3C). F WA H37) Foxm 2% o ol 7}
kAl kgk7] wiEell, Trial A9l AEAZRE 8UA TudE Ao2 AAHJT. HAARZA SCGE ©]&3 Trial
Boll A, I 7178 5.89 B AEHAL, o] AL Trial ARY BR AAtt. 4.595 0] 68.3C2 F Hx &
T J3 o]Fof, Trial BY %% F ¥4 A7 doll A7k Hak gaskint. Trial ASE FARHI, + ®
A AJ7 L5 ZEIYe| FEITS JTS vXA] %] Wi, Trial B AEAZE 83U 4EH
2 Z2Sdh, o] & 7|7k tE dFET B4 #Zshkoh. "HAAZA DE o] Trial (= 7P @ 2% T
A(61.7C) R @A 14 7 &S 12 7]12H1.89)S vErllth. 28y, Trial Co] mlEZ A 225 4UA
A AHA R Fo| Al Asslda 1194 50.6T 2 ¥ 250 =3}, o]F 2%+ & Trial®t}h
o AMA3] st AEAZR TR Al <F 30T =E3elT).

Az bul 2 F9 &% Afo]e] &% xpo]o] FogA AHoJw 2k FA(IC, T - )& 3t7] 84 59 ¢
) ArE A = 2boll YeRATE, @A 1 2 2014, TCE Trial B, Trial A 2 Trial Co =42 2t} 8YA
off, TC= Trial A, B & Coll thall ztz} 162.7, 249.8 2 155.7C - Loldt}. @A 3 & 4o|A, Trial A2 TCE
164 A 192.37b4] A A3 S7Fsk wbAd| | Trial B S7F8HA &$kal, Trial C9] TCx& 69 %o #+3] 57}
3le] 319.7T - Lol =313t}

1
1

€ = 2" (T,-T,) - At

F8H2A] 5o A, TCE 2% 74, Ate Al 84 (Y)olt).

EE Trialold SRR Z7)0 2x9 F743 F7h= BVSY mAE 2a) 2 A} 9o wEo] 7]913k Ao
2 AZE AT Trial A 2 BE Trial CEU @A 1914 o 11 12 7|3He e, o3 ofvlx SDe} H
wate] AS 2 SCG7F T A ARE 7Hsd VSE frate] wAE @4o] o FFEow §4
7 1 7|7k Fof BVS7F mzdd Fof | Trial A @ Be AEAZRE 3UA ] 853
I AR 84 Aded, ol AL ulo]o-d Aaks &) o %S BVS7F SCGell 2

ial Co A9, Dol 6% FaxASZ o A7t AA BEF 7t &k W2,

1248 DS = BVSell 71913t Aoz AZEA. Trial Co F WA 2% yaE Ao~
5 4ol AAE HEEAY] diEd o At 1 fEVE AERe~-#E v
F8skglar, 1 A Trial CollA AEAZR 77| ¥ AJATH(E 2). Al HA FHH7] Fd(DA 4), WEZ~

LE A=, o] AS BYSYF Trial Co AEAX A|l2doA eSS etk TC AB(E 2b)d)
UEelzo], Trial BY TC the RAERT o FH At = ol =Estigo] Wit Trial €9
-, Trial B9 TColl 7}gAl =dsh=d Hojk 12¢do] ZAFh. o8 AHEZRE, DS AEARE HAA=Z

N

4

o
o



[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

S=50d 10-1917315

A SC6E olgo M g A7k AT 7 e A7 W e 102 A8 24 AEEE Ao A Y
o}
exe} @7, AENE W RREe] BT Ax F (0, $EE A2 gal

Z T MAEY 35 24S 2y
< (0, &

2

T+ 4-5 vol®olAar
olF FA3 FT718tAtt. Trial AdlA, €0, FXE 16A7HA0] 7.85 vol%e] ¥ =0 =E33itt. SCG7F ©AA=
&% 4-(Trial B), 3709 CO, d=A7F A WA 4delA dettedl, S 93 %= 0.3, 0.7 3 2.347 ]
ZYZy 7.54 vol%, 7.76 vol% B 6.25 vol%olth. €0, =% 8UA o]Fo 0.5 vol%Xtl Woktl. Trial €9 A
HA €0, % F(7.28 volh)= °F 1641l vebwth, A WA H77] o)F, 7 7k 5 (0, s%% 4
0.92 vol%ell Al 1194 4.24 vold= thA] Attt AEARY 274 2 (0, §%% AZEE DSl o

8

20d v e el 24 wEdd Ae® AAEAT. A WA HP7] olF 0, sxo] SV FARVIF A

o
>

(A

rt

9r"
>
S
i)
(o
o
i
EIL
FTO BN

WS 71ol A FA " BVS, ¥%, &5 A4 59 FE AAgEZN nAE A4S
Tob A, CO(% 2¢) ZEIYLE Trial A 2 B AEAZXV} 8940 F2HUSS FAsfFU). Trial Coﬂ
A, dA 3 9 49 €0, ZERIIL uAFo] o] 7|7F Foll S BVSE ©]§3A S e

A)

2.3, F& AA, VS &l B T &4

b

NC R VSel SR BEAR Fo E@ muEsgm, WAL ole@ el S Fel 9% FAUL A
el Hdohi (i 3). A=z 16¥ $d, Trial A, B 2 C2] MC= 22 70.14 wt%, 68.25 wt% 2 71.63wt%
ETH 59.12 wt%, 41.35 wt% 2 57.69 wt%= Atk AAAZA SCGE |83t Trial Be A5, MEH~

S 4dA A wA F1H7] olF 7 oA daz 548 S AL(E 2a), EEES] M= 42A 62.56 wtk
ZHE 8UA 46.16 wth= AT, oA oln] AFd wiel o], 2= B (0, $=7F VA FELE HE

o} k7] W&ol (% 2), Trial A 2 BY AEAZRE 8o 289 Ao& eyttt Trial €Y AS, AEAZ
a7t Al ol whek, N BERZ 16Y &9

Trial A, B 9 C9 VS+ A=z 16¥el AA 22 75.11%, 90.11% % 88.58%=F-H 69.06%, 86.17% =
82.78%7k Al MR 7HAs k. Trial AdA, FFAES @ VS S AR, VSE OE dAEEY 9
1(75.11%2 55 71.23%) 1A ] w24 435S WAt Trial B A5, VS #+A+E Trial ARG ¢
AA AEEHJHOLA 90. 11%Z 56 8UA 85.89%). WHadl, Trial Ci= ©A 1 2 2 Fol VSo] A8 Wsls
YEPA] EPATHOL A 88.58%ZF-F 8UA 87.90%), VS& WAl 3 & 4 Fol w2 A AR THEAA 87.90%
2EE 1694 82.78%).

169 AEAR T AEAX yu|o] FF t&ﬁ}% % 30 Yelth. Trial A, B 2 €9 AA 5 &4 n&e
7} 51.25%, 66.71% 2 55. 58%0191D}. Trial A, B ¥ Co & AA H&, 5 AEWAX FF95d 74 =
| ol g xﬂﬂ ol A= u&e 77k 58.91%, 79.66% L 64.24%]ATF. Trial A= 27 FE 5
58.91 %U& AASRIL, VS &4 vl &2 38.62%0192, UlFES Al 1olA SE k. 3719 HAA FollA,
CeeE M o "Fv‘i“ AAEE AR, VS €AEE 714 =9th(Z7] VS 2 43.45%). Trial BolAM, %7
TE T 8% oldo] 0-8Y Fol =2 WX £X(0.61 kg/D)E AAHNT. 8-16¥ Y s TdAAA AAE &
o] B(FE AA F 11.06%)S F2 a7-Axd 93 Aoz AAHTE. Trial €2 & A7 B&(64.24

N

:

%)< Trial ARTH =99 Trial BETHE W@k, Trial €9 A% £5E AEAZ7) 169 59 AEEHYY)
o o] FATH A 0.29 kg/¥). F 32 /MY BAAES o] &3 AEAE Fol S AIES ek Ao},
F 3

Trial A B C

AA FeF E240kg (9] 5.120 (100.00) 6.671 (100.00) 5.558 (100.00)

GA 1lkg (B)] 2.987 (58.39) 2.901 (43.49) 1.685 (30.31)

@A 2[kg (9] 1.005 (19.64) 2.870 (43.02) 1.085 (19.51)

G A 3lkeg (B)] 0.589 (11.51) 0.470 (7.05) 1.610 (28.96)

@A 4lkg (9] 0.535 (10.46) 0.430 (6.45) 1.180 (21.22)

AA 8 AAke) 4.239 (100.00) 5.424 (100.00) 4,601 (100.00)

A 1[kg (9] 2.572 (60.67) 2.336 (43.07) 1.584 (34.43)

A 2(kg (%)] 0.751 (17.72) 2.489 (45.89) 0.935 (20.32)

_12_



[0091]

[0092]

[0093]

S550d 10-1917315

GA 3lkg (B)] 0.449 (10.59) 0.291 (5.37) 1.238 (26.91)
A 4lkg (9] 0.467 (11.02) 0.308 (5.68) 0.844 (18.34)
AA VS 2H(kg) 0.886 (100.00) 1.243 (100.00) 0.957 (100.00)
A 1lkg (%)] 0.415 (46.84) 0.573 (46.10) 0.107 (11.18)
GA 2(kg (%)] 0.254 (28.67) 0.375 (30.17) 0.132 (13.79)
A 3[kg (9] 0.149 (16.82) 0.178 (14.32) 0.366 (38.24)
GA 4lkg (%)] 0.068 (7.67) 0.117 (9.41) 0.352 (36.78)
% &4 H& (%) 51.25 66.71 55.58

T AA &%) 58.91 79.66 64.24

VS &4 B[S (%) 38.62 42.18 38.12

A% 2% (kg/o)° 0.27 0.34 0.29

A% 2% (kg/o)’ 0.42 0.61 0.29

B 4.78 4.37 4.81

Bl 4.97 5.09 4.81

a: A% £% 2 BlE 169 AEAZx dis] AarE At

b: 2% &% 2 BlE §8 AEAZR 77 O8] AUt (Trial A 2 B9 8, Trial Co A%
16Y)

Trial A9l W& S AAEL ASH i BVS7F AEdFo BEF2E ¢ A3 vekin. Trial A2l A
pe =

Ao e L 7% 22)2 olgfdt AHS Fe AT, Trial CAlA, Ax =8 A 7|7t 2
A kg H oA, TP e SR AAE(34.430) I T LT} %9}6 A 1ol Ao HTH(E 3). AS
Spe} mlm3led, SCGE o]&% AEAZS 16d w9 24U §o 7}7F 27.94% 2 17.89% =k},

it

TR AAHEHS AEAX 89 FoF v|wdd AS-, Trial B(AARA

C(2.51 k)& g=stch. @ @shd, Trial BolA] SCGE =& Ax

2 3A 7HEHAHEIA A FR) E Ayt F9sleo], SCGE &S Alztel DSO E&EQ AXE JHset

A Bk $-23 A o)A},
3

AAR Vol tigh A AF Fite] A= v]&Ql BIE £ AA|ooA] g ALttt Ma 52 DS ¥ A% #dAV|&
o] FE-AEAZXZHE] dojzl BI7} 3.11-4.86°|U S-S HAPA|W, Zhao T2 oF 69] BIE ¥Urt. BI& 371
g, 271 MC, HAA 2 AEAZX FFdsRed 93] dFS ¢S 5 AT E 300 YER wiel o], EAA
224 SCGE o]&3F Trial BolA e, 169 ABEAZQ BIZF 4.370]Q+=4], o] AL Trial A ¥ CEY 27k Ut}
a8y, A HA 8Y B¢ Trial B BI(5.09)= Y& 5 Trial®tt =3, Huilinir ¥ Villegas: 7.109]
BIE Haskalth. & AAdeld=, 2du, =3 2 &7 F%5(0.18 m/kg TS - h)o] v+ f7]& &4 F
H oolfd A By, 22 AZV|EHR ) E =S T AAES FEsigl).

AAldol A dojxl DS BEAZS] AFE vhE TAET vASUTHIE 4). FIEAEZ Q2 dlo] v (o
o], D, &, &4A, gay 2 U FHEE #A-2AY 9] 2 AEAZ A —J—Coﬂf‘1 DS AEAZE
J A A A5 °] Aok AEAZR Ve TR 2 X 3F09aL, 25.9-68.2%2] R A|AEe] 7]E
TollA 2AEdck. Huilinir 2 Villegas® 8Y Fotvl DSE AE ZﬂZ:‘S}%i_TL, e —’F-Er AAEL @A
7.6% -26.4%% 1Atk Zhao T B Li T ol ®Hiy !
66.4%)S R stdrt. ey, olE5<9 A =
Trial B= AE1x9 8 =7] &+ F
3]

G w9k WAARA SGE o7 B A

R opE
o

1.16%E A A3t 01 T xﬂﬂgf ¥ 49 BE AT FoA 7}
IA gl A, AE A" AEe] HE NC(46.16 wth) = o2 AFEHR

o} W3] wokt), Zhang 5 2 Winkler 59 #HZE MCE 50 wt%h Plwro] A wk, o]5¢] 7] MC &8k wokrh(50-
55 wt%). Zhao 5 % Li 5 70% ¥ =& FE AALEES AR, ol59 FZF AJ7H(18-20¥ ) H
AAdue dR 2o, BE F58 E33ke], SCG7F DS AE A Ze0 A 401% des YER S0 EHEksiTt.
:1‘ =

34 oy 7HA HAAE o] 83 DS ezl tid A5 vEbd Aol

_13_



[0094]

H 4
H A Z7] MC HZE MC z32+ 7)17¢ Z7] 5& T &4
(wt%) (wt%) () (m'/kg TS - h) (%)

Sh 2 A 69.7 51.0-56.6 20 0.05-0.1" 47.7-55.0

o] =ik 68.23 59.5-63.0 8 0.06-0.18 11.3-20.3

U ARE 64.5 50.2 18 0.056" 53.6

SD 66.6 54.46 13 0.085" 37.8

4 68.3 49.78 13 0.085" 48.1

D+ 66.6 55.4 13 0.085" 38.3

SDHAEHAZ 66.1 54.7 20 Az A o -

Al F

g a5 61.5 50.6 13 0.035 14.7

T7-A=x 68.0 54.2 13 0.035 40.9

<&

SD 78.2 76.9 13 0.035 15.1

AEAZ 69.7 60.8 13 0.035 29.3

e

A 69.1-72.0 63.5-66.8 8 0.08 -

A 51 37.8-33.1 22 A E-A] o] -

AR E 55 45 10-12 RIS IS 39.7

nx AFE

AS 70.14 62.40 8 0.075 40.00

SCG 68.25 46.16 8 0.075 57.70

SD 71.63 57.69 16 0.075 55.60

EEAR FE AAE VS &4 & BI 27A1d =4

(%) (%) (g/g)

SO 2 A 57.5-68.2 31.0.-36.7 5.94-6.05 A-~AY Zhao 5(2010)

o] Ak 7.6-26.4 4.8-9.6 4.94-7.10 A-~AY Huilinir,
Villegas(2015);
Villegas,
Huilinir(2014)

H ARE 66.4 45.9 4.55 A-A~AY Li 5(2015)

SD 49.3 19.4 6.48 A;-~AY Zhao %(2011)

2 62.3 31 5.88

SD+2 48.8 24.5 5.13

SO+ EA X - - - ;M-Ad Cai 5(2016)

Al

g3 ¥ 18.2 - 3.12 WA Yang 5 (2014)

F7-1% 52.9 22.3 7.41

e

SD 16.5 11.7 5.92

AEAZ 38.3 14 8.32

<4

=) 25.9-31.0 9.8-17.6 - A-AY Zhao 5(2012)

A - - - AEAZAA Zhang ‘=(2015)

AR+ 50.8 26 2.39 AEAZAA Winkler 5

Az AE (2013)

AS 46.18 29.16 4.97 A-2AY E ok

SCG 70.87 33.14 5.09 A-2AY & ouy

SD 64.24 38.12 4.81 A-~AY H

a: Hyt F7] §&2 9 H V] 2 HE ALHAL.
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

S=50d 10-1917315

BENZ AN, A &3 AAH 2 844 aeelA % Tasth. WAAY] Wevt =S

< E£HA7E 299 5 v & 1olA dERd mps o],

SD(0.18 g/em) ¥t} gkt zelm=, DS B SCGE E3stel FHld Aedx FHUsE o 4L Fis A4
F

g AolaL, olo] w} T2 JMHe HWAAES o] &3
2.4, DOM #3}

w
«
o)
Lo
g
i
S
>
w
0
~=
Q
=
e
N
[ -
o3t
(lov
ol
>~
-

Zoll BVS shefiint ol DOM ®Wislel] 7]dst Aoz F4FH )
ARl FEPeAM JTE sk e dEHr] wiEeld. ¥ *‘*1041 dre=, Az "o F-FEEA
AR =4

DOC ¥ TEA BAGRF L wuA)e] FEE BASIT. E 4o] depd uieh o], DoC @
| 104 Foll BE TrialolA Z7Fkich. ol %, Trial A 2 Bl DOC ¥ 1EA 249 3

TS A 1A e 7| 3 2! 3)
e 1624744 A KA Trial Co) A9, DC 2 §F wuAe] e exel ueh Wsw, o
F oo 80 olFel Adatel Zasith. Trial Co) DOC W §F wEA Ao gFe AA ARAZ 7]
2 ol Trial A 9@ BRT Wbeol E@ WulaslY. ey, ojwe] nuA 24, 53 B9R 3 9 o
& 712k ol Fol WELANGCE b). F8), Trial B & 717 Fol /b4 %9 D0C D wA 24 S 1
ek

% 10] ek whsh o], Asel FHE DOC B §F B4ahEe] BEE SET BRAW, SGuThE st @

A 1ol Trial A9l AW &&= 2L 12 7|7+ 3709 Trial oA Fzroldth. 4L Ao A WHA FHH7
o|F o Trial A9 2%+ UA] F71ekA] EkE=dl(= 2a), oA Trial AY BVS7F 22 ASS el &
HEAE, 284, = 47F YERo], DOC ¥ 1iAF B4 ek Trial A9 AEAR duolA =k}, Tri
Aol A 497 o] Fol DOME] ¥ e @A 1ol 1L 7|3 Foll nAE AE &89 Az 4 9. ¥
AZA SDE o] &3k Trial ColAd DOC 2 && vdHel dmze] ke & 2719 Trial®lt} @k, 2%+
A WA FAF7] o] A&H oA Wk A A5 Frreivt. tEF o]l 4dAFE 12dAVA] =] wiE],
UME%% A AA FHH7] o]Fe Do AERZox W Fu-AEZ AT o|f3 Aoz ALHJL, MAEZ oA

Q}

O.

goEn-dER e o] AR AR-2RAS o dEger, ool diFEe] dEgRes 9 o§v-4
R~ %sﬁ n A Eo] MAs Adet7] HH%E k. Trial A$} 2], Trial Co] DOM W3t 2% ZRadI o
AATHE 2a B 4). SCGGE Be VSE 7 oz ez, oF diEe 44 Avs Hsd BH(

2 5o}, g3tE, oA 9 oxE) O]E}. SCG7} DS HEAZE 98] o532 A, =2 o DoC ¥ mEA
%é‘% AEAZ Yulo] 255 $HHoz F7MAIH AL, SCGe] FH-3F BVS 1248 AA FA3H =
o

A3, Eﬂaﬁalélg’é

i
&l
rlo
N

a AAFAJCHGE 3). 8LA o] Foll, HEHZ Hulo] S MCE VS &
G 04 dakgiar, whEbd DOME AREHA Fe R 2T,
e, SGE 2 e D¢ B nEA BEE 2te 95 Aot SCeet DSE Lo, e 7]
e A AL @2 ARt ez EYARREY B8 AlFshs Aol Jhesidit

of F#X7F 4 FAE FHIt=Y dE AREEAAR, AENR EFES] ?ii%% s} i*%ﬂ w}a} EE }” A
o] gk Wulsgir}, 2 AAdeA AEEZA S AIsHA ALtsy] A8, BEAR EFEY] TS 545
ATL(E 2) QoS ARl AREEIGIT. & 5% 379 EAA'S o] g3 AEAX] & $x2 Uehd Zold
(k1)
x5
Trial A Trial B Trial C

Quvio 16,033 (100%) 21,582 (100%) 18,585 (100%)

Quryair 1,133 (7.06%) 1,741 (8.07%) 2,311 (12.43%)

Quatvap 103 (0.65%) 294 (1.36%) 308 (1.66%)

Quoria 198 (1.23%) 323 (1.50%) 394 (2.12%)
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[0103]

[0104]

[0105]

[0106]

[0107]

S=50d 10-1917315

Quater 1,815 (11.32%) 1,776 (8.23%) 2,299 (12.37%)
Qe 10,471 (65.31%) 12,345 (57.20%) 11,660 (62.74%)
Ql()ss (Qradi+Qturning+Qc(mdu) 2,313 (1443%) 5,103 (2365%) 1,614 (868%)

a: Trial A 2 BY & A= %7] 849 AEAX HolHE o]&3dle] AAEAaL, Trial €9 A% 16¥
glo]g 7t o] §¥ ATt.

g%g};ﬁl OEﬂ(Qb o)oﬂ EH‘;‘J‘ = ./J\_E]—‘O/] ‘QIJ'E‘%

, B 2 CE%¥ z+7} 16,033, 21,582, 2 18,585 kJ o AE3HA A (Qy,) 0l BAEE AT
4 Fo R <lal, Trial BY Qo7 7S ESth BEE Qe T2 55 T84
7N Qevsp), BEUNZE EFEA FFE EQuer) R AF LI EQi) e 255 T7H71H, 3715F0A
71 Quatervap) 2 AF F71Quyain) & 7FE8HEE 2REHY2™ ) Quaps Quater 2 Quotiae Qio & 24 57.20-

65.31%, 8.23-12.37% 2 1.23-2.12%Z x}A &} t}.

m

Trial A % BY X E&(Quiol & Quapo® P1E)S Zhao 5 E Ma 59 ®9 W(60.6-72.6%)°l
5(54.64%) By oFzb =tk ¥, Trial A 2 CRY Trial Bolld © ®e& oUx7l S8 Fubd

o
o
K
=

ARSQAT, Q0] 236597 BAh, AE 2 AM1G] o8] E45A/] Wi, Trial B Az EEe tha

S, YA ek 2ol B4 o A 9@ @ AGE LA L) AN, £ 2 el )
@ol, Trial Bl %7} /b3 w93, mebd o Be deo] olel@ AuA-Ag tAUZ dJ8) 48 Aow

YA, AL W19l Beel AUE + A8 D5, 84S BAT Aelw H Be AU £

Zwel o188 4 qrh,

2.6. urelelol

BEAZE 2w 3 FAoln, o}/IA MlgEel TR ATL Wk B AAAGIM, 49 WYAF ol &

W DS ABAZ Fol MAE FH AT YA FHL dolZAAYS Fal BASAG. WA, ol AR~

= Chao 1 % Shannone] Th4 A5g Ashzdl AHEHQTE. & 6o thekdl vksk gol, DS 2 3719 A

2HE FH3 AZ] & Fh(valid read)< 50,000 W] 74, 0004 Hefel Adek. i fa @2 SDEF-H
AdoAHL, SCGE HA& #FS A Y. webA SCGe] Chao 1 ® Shannon A4-& AEAX IF9UE9 98 5
oA olFHoz vttt HES, 97% TAAAE 2t 0UTY F-X= DSAA 7HE =%k SCGollA 71 ek, A3
A2 TE9RY /i AdEel wA-Wske oH 54& UEAT, EE Trial, AAol SGE FFshe
Trial B9 AMZX(HE 604 Day 0= =) AEUX FFHUEL 00, Chao 1 2 Shannone A2 ARSI

o] v@”g-%ﬂ-ﬂiﬁ'@%ﬁi‘%%%iﬂﬁ nAES] F8 AxolAES YEY AEA0Z7F 28 H
weh, ®E Triald] P& ff]?iﬂbbv]q%ﬁﬂQEiﬂﬁlﬂﬂaﬂ‘ﬂ q 53], Trial B& 8¢
Aol 7 gk MAE T FRE UERed, otk 1 9] AEAZ gr7l 7139 125 A7)
w2 Aolrt. Tr1a1 A9l A5, 312 71Zko] FSk7] wiEel, T A okt AAEgith 49A e, Trial
e 0gAlRY = F3E YeRdiEd, obntx 1 olfe vAE thYAdel 1 WAL ANE 4L4A7HA])
Fo 3EHA7] Wed Aolth. TZEAT, Trial Co AETYAELS 7 WA =% I3 ol A, o
A a2 7|Zre]l 54 HrelEolE WAAAE 7 AMAE, WAE ddE AAANFEES HERT Ak
A7} Cai & 9 Zhang 5o 93 FdH AEDX 34 FAdL AFHJY. & 62 AEUAX WEYH A b
4 AeE HER 3ot
Z 6

Sample Valid reads 0TS Chaol Shannon Coverage (%)

AS 60,516 3,172 3,195 5.08 99.60

SCG 50,150 531 537 1.84 99.83

SD 78,581 3,215 3,274 5.72 99.57

DS 73,688 3,736 3,771 6.02 99.58

Trial A (Day 0) 64,711 3,351 3,385 5.99 99.57

Trial A (Day 4) 64,134 3,063 3,082 5.29 99.68

Trial B (Day 0) 61,646 3,413 3,442 5.99 99.56
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[0108]

[0109]

[0110]

[0111]

S=50d 10-1917315

Trial B (Day 4) 46,394 2.351 2.364 5.08 99.65
Trial B (Day 8) 45,616 1,043 1,056 3.82 99.48
Trial C (Day 0) 69.349 3.643 3.674 5.89 99.57
Trial C (Day 4) 52,488 3,521 3,552 6.41 99.45
Trial C (Day 12) 50,799 2,216 2,244 4.92 99.56
a: 24 B 99,

= 5¢ "ol R AlF A ZAIRE Yeldo. ¥ 69 AHEHY X FREE odgE npel 2ol 3719
HAA F DS mAE 3 TR S g3, AR AEAR E3E 4 DSy AFEAdA uSg A F
g o]FAUEd, oA DS/ HAEY F& AZ2oUES YA UEHL. BEAX Fo, nAEe] 2%, 9
¥ =271, AAA 59 HIE Ao g, vAE TS Wt 4944, Trial B AlTE AE x7]
TEYRAA 7 FdEd, oA SCGell FE FHS BVSZE 27] 49 Tl HAE e g wE B
E fFrEskely] witeltt. ojgst AR HE FEEHZ], SC(GE DS AEAZXE 7HEA7]=d 97318t}

DS AEAZ Fol nAE #+7& o & ol3lsty] Hs&l, doid AlgxE E(phylun) 2 S (genus) FFolA &
AEAYE. = 69 ERA wpel o], Proteobacteria, Bacteroidetes, Actinobacteria, Chloroflexi 2

Firmicutest= AEAZ vEYxd EA8s 71 Xujel Folddey. AEHAxS %7] 49 Fol, Chloroflexi
o] MEFLE TE Trialold HWusA 2R =, = Trial AdlAdE= 20.06%914 7.93%%, Trial BollAd &=
20.20%01 A 4.21%%, Trial ColAE 23.98% A 14.73%% 7483 c. Trial A 2 BollA, Proteobacteria®l ™
B85 747 0dAol 27.56% L 27.29%0 A 4Dl 10.556 L 4.99%% A3, €A Trial CllME #
A AEAZ T4 Fo| A A FAHJT. WExHAC R, Firmicutess 27] 49 F9| Trial A(10.70%9l
Al 56.40%=) B Trial B (9.99% 4 71.96%=2)lA WuletA F71etdAwr, Trial CollX&= wWo] Webx] ¢ksk
T}, Actinobacteria¥ Trial A ¥ B ESFoA FE&uts W3S Uelx] AT, Trial ColAE 0L
15.33%) 4] 12970l 45.28%% Z7}8}lth.

Trial A 2 BollA FFA Firmicutes 2 Trial CollA FF3NX Actinobacterias TEA H o= A2 H U,
AEAZ guldA 2% A5S nEsid, 394 +49 wsle 59X &9, a8y, EnEAE, Trial C
= I 7121

T MAE 77 WalE etk Trial A 2 B 283 Trial C Abo]e] 9] xfoli 27h¢] 21x}e
o Aoz AAEAL. A, G2 YAS 2 AEAE EFEL MAE AT 02 JIES AT
= B}—E— b AuAx EY S 2moh BEd 5 otk = 20 yEbd wheh o], Trial €O 2%
Trial A 2 B9} th=2A W3t Trial €9 AW €% 2 372 717HS Trial A 2 BREUF w1 gt ol
s zwu pol = Qld), o HAE o] AR AL

HAE T ?LZ«] A BAE g8, 1985 =& 48] (abundance) S Z2HE o] AEEAY. & 79 YERA
vkel o], DS H x7] E£3HES] vAE I FER= O%Wﬂoﬂ Aol FdsAg. WEAZRI A
Bacillust Trial Aol 0l 0.09%N A 4d# ol 36.56%= FHNAA, 7P TH3 ol =gt A, A
2L AEAZR FEFYBANE AY TAYA QA Cerasibacillus, Sinibacillus, Tepidimicrobium 2
PseudogracilibacillusE E3Hels 12 dA £ Trial A, B 2 ColA A &AW 7} Z2F 1.44%, 3.17%,
2.52% 2 3.84%= F718Fith. Trial A9} FAFSHAl, HAAZA SCGE ©]-83F Trial BolA Bacilluse 0L
0. 1%01]*1 447l 35.94%2 7V aL, a1 7|Zko] 8Ael TvE uizhA] e FFEoRE FAEHJTH Trial
92 B 1 A A A e ARl &1 Bacillust F3F A=Y @4 7 (50-60C)olA HAdstm ohfst & <t
Xé*é aArs ENeles Aoewr dEA QY. Geobacillus, Planifilum, Streptomyces, Symbiobacterium,
Thermobifida 3 Ureibacillus®t #2 ©2 94 W ol FHINAMTE. Thermobifidas A& MEHS &
g ¢ dv AoE HuHUT, SCG7F I vj&9 AE Axd gugiE FH3t7] "wEel, Trial BolA F4-3
AT, Streptomycest i W] &4 otAA H/m= Azl Aol A (xylanase) A ET oA E ALk
sl Aoz A ded, oA Streptomyces?t Trial BolAd dnj-AE2 e~ 2 AEZ Q0] Al F
83 98-S & F ARSS JEdYh. Trial Colld, 2 7]7re] %7) 1.8Y ¢ ALSHAA N, s +4
TZE 4940 FA3% WAIE AR kvl Comamonas, Aeromonas 2 Flavobacterium& ¥3Hse 2 719 &
wko] 4 Aol 2.39-3.55%2] Al EAHIE FRaAFT. 2, VAR 3 FxE 129400 A A=, 4
Mol 91 Streptomyces(27.05%), Chitinophaga(7.80%), Actinomadura(6.59%) % Pseudoxanthnomonas(5.51%)
= Trial Co] A&z Hrlor] 12dAd Aujdez =y, ol dart SHskol, Trial A B BS =<
4w Elols Trial CRUF EX whzZ A Agdsioich, 4, Trial A9} W]uste], Trial BollAl £d94 £o] ¢



[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

H71 & 4 F§FS S/ AL ERHE . o9 PHdly, 4EAx £F
1z Fol 5438t & 7oA yERH vkek Zo], Trail A, B 2 C] LHIVE A==z
16 o]Fo| Z+7} 36.3%, 96.8 R 73.9%% F7Felsith. SCGE o]&-gk Trial BY HFE AlFe LHVE 10,162
kJ/kgolAE=dl, oA Trial A B CHRT} AR =Adck. FAkskA, 8dAal(MC 46.16 wt%) Trial Be] LHVE

9,284 kJ/kgol=H], o] AL Trial A @ CRU} Z+z 2.1 & 1.8W) Tt ¥ 7S AEAR AFY Bgdzks 1}
el Aolr},
*7
Al Zk Trial ACEZAIZA AS) Trial BCEAHAIZA SCG) Trial CCEZAAZA SD)
() HHV(kJ /kg) LHV(kJ/kg) HHV(kJ /kg) LHV(kJ /kg) HHV (k] /kg) LHV(k]J /kg)
0 17,208+ 26 3,547+8 20,738+125 5,164 440 18,335+97 3,577+28
4 16,069 +59 4,418+21 19,786 +96 5,990+ 36 17,967+ 138 4,391+45
8 15,589 +58 4,447422 19,436 +18 9,284+10 18,128+7 5,02942
12 15,440 £59 4,529422 19,052 +253 9,463+136 17,890+ 37 5,674+14
16 15,103+94 4,834+38 18,925+ 104 10,162+61 17,795+ 39 6,221+17
Az Fol, Ve VS A2 o8] #4st9ar, vhdd] LIVeE Zo] AAESY] d&o 718k, Trial A

Z7] FHYE HIVE & 27)E) shoki=d], o]z °
f2aol A VS o]9o] &S B Aoz AZEAY] wiel, VS gdFe AEAx Al
o gtk A Fosith, aglolx, MEAZR AELS 4,000 kI/kgRtl ¥ LHIVE I3k, oA A
Q7] wEo], BE Triale] AEBAZ AEL A dAxd =8kt HIVZE =9k, MC
Bol(% 3a), Trial Co WEAZ AFo] LHVE Sorth. Trial Bel 7<%, S0Ge] LHVZF
AS(Trial A) 2 SD(Trial O)BT}F X o7 wlEo(FE 1), BEAZ AFEL LIV =3, 2822 DS A=
AzelA SGol AL AEBAZE ASAARE 3 % R 3) AEAR dvd AT wE SIUe ww

oheh, m-olux AEAE AEL ATSHL L] YUSATE 7).

B lo o 2 o
=
=51
=
o
to
o

BT« (SRS T
«

PN

3 s Ze f7] A7IEEA E7h wekth SCG7F DS AEIxE H
5.89) 1#i E7 7k T m2 (0, wEo o3 vEhd 2 vAE 4o #FHAGY. 1 A
S AAE(70.87%) 2 FHIA FS 27 71(8Y) e FHddA dFFHAT. AT
AR AS Z SDe} wlaste], o] dt 43 5L FL DM v 1y SCeol FAE FE-g
Td Aoz AAHJY TFA mAEY wE T 7]J53Th. SCGE ol &3 AEHNZR AlF9
LHVE 9,284 kJ/kgolEdl, o)A AS 2 SDE o] &3 AEUX AFRY 742k 2.1 & 1.89) k. o &
Aol dAlEHEe], SCGE DS AEUNFEoZ Fie HAA oA, &4l $7 AAWR ofye} oA a1
A Age] Aaks 7hEEAl s

i

bt

P
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CO, concentration (vol%)

Temperature cumulation ("C- d)
o
h
=

Trial A (AS as a bulking agent)
e == Trial B (SCG as a bulking agent)

50 essessses  Trial C(SD asa bulking agent)
0
4 6 8 10 12 14 16
Time (d)
EMH2c
10
C Stage | l Stage 2 l Stage 3 l Stage 4
Turning Turning Turning

8

AY
\

Trial A (AS as a bulking agent)
=== Trial B (SCG as a bulking agent)
seweses Trial C (SD as a bulking agent)

S v n e Attt il
6 8 10 12 14 16
Time (d)
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MC (wt%)

VS (wt%, dry basis)

65

60

55 1

50

—&— Trial A (AS as a bulking agent)
—O— Trial B (SCG as a bulking agent)
—¥— Trial C (SD as a bulking agent)

8 10 12 14 16 18
Time (d)

95

80

=1
n
La L

70 1

—&— Trial A (AS as a bulking agent)
—C— Trial B (SCG as a bulking agent)
—w— Trial C (SD as a bulking agent)

65

Time (d)
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DOC (mg/g, dry basis)

Polysaccharide (mg/g, dry basis)

H4a
70
I Trial A (AS as a bulking agent)
0 - [ Trial B (SCG as a bulking agent)
6 i B Trial C (5D as a bulking agent)
50 -
40 - [ -
30 -
20 +
10 +
0 T T T T Tl
Day 0 Day 4 Daxy 8 Day 12 Day 16
H4b
50
I Trial A (AS as a bulking agent)
il [ Trial B (SCG as a bulking agent)
40 B Trial C (SD as a bulking agent)
30 A
20 +
10 A | |
G L T L Tj
Day 0 Day 4 Day 8 Day 12 Day 16
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EW4c
25
C B Trial A (AS as a bulking agent)
[ Trial B (SCG as a bulking agent)
20 I Trial C (SD as a bulking agent)
—
-
-; ==
a8
=
[=d 4
= 15 B _
50
& s
)
£ 10 1
2
]
il
(=
] I
0 T Tj T] =
Day 0 Day 4 Day 8 Day 12 Day 16

k1
N2
(%))

Trial B (Day 4)

o Trial A (Day 4)

Trial B (Day 8)

.«

Trial C (Day 0)
Trial C (Day 12) - ~DS

Trial C (Day 4) ..'I, Trial B (Day 0)
Trial A (Day 0)

SCG
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k1

)
3

Relative abundance (%)

AS SCG S s TrialA Trill A Trial B Trial B Trial B Trial C  Trial C  Trial C
(Day 0)  (Day4) (Day ) (Day4) ([Day8) (Day0) (Dayd) (Day 12}
B icfipomadioa o A i - Arcobacder u Berill s Cabalierania
B Caidilinea B Cerasibocillis B Chelatorecous Ehifinephag 2 B Clostridiany
W Oy ma s * Corymebacterinnm CHeanmy DefTuviicoccns " Ex viacker & Ferruginitacier
= Fimobacterim W (Reoinrciiiig = Giyelue Hyph o croteirene 8 Jotrophihabifors B Lactaroce s
B Leitioiria B Lufeibacter Maswiiin A a B Mir nar B M rcilogiinitanele
B Mycobarlerim o Poeniphd amicibactfer  ® Paludibacter = Panteea ® Parabacteroides = Prratierkivelderia
B Pedobacter = Plpeteoce s = PlarffTirem Preadegraciiibocilins W Preudonronns = Preudocantiomonas
B Rhizobinm o Bkodobacter 8 fihodopila & Sacckerimon s B Seccharemenospors B Siccibocter
Splicispirag o Sirdinrcill s LR T ferinm Sl B Strepfococcies = Strepionnices
Sy arbdndnies fum u T piadintcrobinm u Terradvnter u Thermoaetinamrees  © Thermobifida ® Thermomonas
& Thermatunice = Trichocecous ® [ reibmeil s 8 Znogioea B Unclassified W Others (<1}
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