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ABSTRACT: Objective To develop a plant-based walnut-oat-coffee yogurt, and subsequently analyze its basic

physicochemical properties as well as nutritional components including amino acids and fatty acids. Methods Taking
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walnuts, oats and coffee as the main raw materials, the production process of the walnut-oat-coffee plant-based yogurt
was optimized through single-factor experiments and response surface methodology and a systematic nutritional analysis
was conducted on the unfermented yogurt base. Results The optimal exhibited optimal quality when formulated with
14% walnut kernel, 9% oat flour, 8% coffee extract, 0.3% carboxymethyl cellulose (CMC), followed by fermentation at
40 °C for 8 h. The final product exhibited a sensory score of 85.49, titratable acidity of (62.50+1.04) °T, a protein
content of (3.20+0.11) g/100 g, and a fat content of (3.62+0.13) g/100 g. Nutritional analysis revealed that, compared to
the unfermented base, the total amino acid content of the final product increased significantly from (225.57+5.17) ug/g
to (594.29+£5.91) pg/g, along with a more balanced fatty acid profile (saturated fatty acids:monounsaturated fatty
acids:polyunsaturated fatty acids=1:1.7068:5.9335). Conclusion The optimized process in this study produces a

walnut-oat-coffee plant-based yogurt with favorable taste and rich nutritional value, characterized by significantly

increase amino acid content and a balanced fatty acid profile. This approach provides a feasible processing protocol for

developing composite plant-based yogurts that integrate good flavor with balanced nutrition.

KEY WORDS: plant-based yogurt; process optimization; sensory evaluation; amino acids; fatty acids
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Fig.2 Effects of different single factors on the sensory evaluation and acidity of walnut-oat coffee plant-based yogurt
2.1.5 R )R B ) 3 A Rk ¥k & ool AL 4 AR BR b R B E R3 BHREVIMEEYERR N T ZA AN E LRGSR

]

BT R P TR Y SRR L 0T A T R R e FR Y
4 ST iR XUBR, T AN () i 3 B Tva) ol A Ak 2 42 i A 5
PR IR T PE 43 B R BE (4 52 i AN /] 2(B) /s vl il Bl i
BFEI 3G 0, SR PR S B BT R BRI S, AR R
ST TR S Fordr, MRS [R] 8 h B, AR
TR 0% 8% B TE 4 B i, M (84.00£1.30) 43, ML AR JE N
(42.50+1.50) °T, YA WEtEI/NT 8 h B, KFEASEAHD
BRI, FEY)EERR Y b i) KUK ) TR RE o8 = e, T
AERE 24 R B AT 8 h MY SRR ) 23 B ok
WIS, MBS, MW E, MYEERYH G2,
FAEREE FLIENT IS, TR ST, AT
SRR REFR O RV, SKA & BN ] fEss it
K= AR, S8R KA & e 10k FUIR AL Al A
PR, {7 S BB PR AR L R, e S T A e
FH 8 h g, JREE 7. 8. 9 h 3 KB EET)R
AT 8

2.2 izbkEEREMNMEAE YRR ) T 2 00400 R i SEie
22.1 vmEEkERE S

MRPE AR 2RI 25 S, % 18 Box-Behnken [ 7P 040
BB IR, BT X AZ Ak e 27 o M A 4 3 R R )
K3 AHEEGHIRINE(4) . HEZIRMT(B), K EERTH
(O HHZENE, VUEE PN M iebs, Bitittr 3 W
F 3 KOV M 1o TS5, X AZ Ak HE 2 Wi A ) B R 4 ) A
LAk, ma e se e r E A R LR 3 A
W3 4,

Table 3 Results of response surface methodology experiments
for process optimization of walnut-oat-coffee plant-based yogurt

e ‘4: ik ‘z?: ek C: kEemtE  REWS

WINE% B/ % /h 15y
1 -1 -1 0 75.2
2 1 -1 0 76.0
3 -1 1 0 76.4
4 1 1 0 77.8
5 -1 0 -1 75.6
6 1 0 -1 77.4
7 -1 0 1 78.0
8 1 0 1 76.2
9 0 -1 -1 79.2
10 0 1 -1 78.8
11 0 -1 1 80.4
12 0 1 1 80.8
13 0 0 0 84.8
14 0 0 0 85.2
15 0 0 0 85.2
16 0 0 0 85.6
17 0 0 0 85.8

Fi|FH Design Expert 12 #0445 s 5 #5147 2 o lElig
A, BB RENE N ¥Y=85.32+0.27504+
0.3750B+0.5500C+0.15004B-0.90004 C+0.2000BC—5.994%—
2.98B8°-2.53C%, Hi% 4 AlHl, LB B (P<0.01), HZE
PUTUAR (.25 (P>0.05), FUIZASRILLA B fcm, Ti4h 5ol
dt . BRIYUE R R=0.9885, R,i’=0.9737, BLHIBIRIIA
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Table 4 Analysis of variance table for the regression model

I3 2EH il A HE ¥y F P M
FEETY 243.41 9 27.05 66.71 <0.0001 o
A 0.605 1 0.605 1.49 0.2614
B 1.13 1 1.13 2.77 0.1397
C 2.42 1 2.24 5.97 0.0446 *
AB 0.09 1 0.09 0.222 0.6519
AC 3.24 1 3.24 7.99 0.0255 *
BC 0.16 1 0.16 0.3946 0.5498
A? 150.82 1 150.82 372.01 <0.0001 o
B 37.52 1 37.52 92.54 <0.0001 o
c 27.06 1 27.06 66.74 <0.0001 o
B 2% 2.84 7 0.4054

ESU 223 3 0.7433 4.89 0.0796

gz 0.608 4 0.152

B 246.25 16
R 0.9885
Rag? 0.9737

s * TR XG5 A 2 (P<0.05), ** 38R W45 BL it i % (P<0.01),

RAF, WRER/N, HEIEZ EVCEMER R, 77Tk
22 W MEAR 4 5L R 5 A 7 L2 Ak e B P AR S R B
0.7969%, 1tHASZRE T B 5 R PR, W SRR, M
F 4 pETAL —RIH R EEEEN(C). 2 HIN AC X}
B 0  & (P<0.05), K3 4°. B>, C* X EEE IS
R 25 (P<0.01). th F W], SENAAE Y 3L R 3 & e i) 1
A R R A T I R) > 988 2 S > A Ak R
JAEGER 25005 LT 0} shy R A 1A, M4 RR A% iy
BB M PSRN % B SRR R . IR, TR 0 Kk R TR
AT DA TG A Ak e 27 i P A ) 5 R 0% 28 (0L 30 00 T 40 1) 5 b
MBS = B E 4.
222 ap@EALE RS EIEE R

FIFH Design Expert 12 #4415 H A ke 2 A8 1 FE R 15
A TS BRI N & 14.02%, HE2E URn&
9.07%, ABENTE 8 h, BLATHINERE /AN 85.32 43 M
T OSBRI R, KA SR R AR I 14%,
HEL IR 9%, KEERTA] 8 h, LEMLAME Ut T 3 P
FTUGIE S, A5 31 A H 400 35 R 403 7 i 1 52 B A YR o
RIHBURES RAr, KRLENH, BET O, FERE,
eIy SEBRE N 85.49 43, SR FRINME# N T,
B 37 PG A 09 A% Bk HE 22 Wl A A S R 0 e e T 25 D) 5K
AT 4% PR 1158 BAE PG AZ Ak w1 SR s B
PRSI sE M an il 3 s .
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Ei=ton

M S ATLAR I, fefdE T2F A AR ke 22 vk f
YIERR Y 8 1 0 H (3.200.11) /100 g, BENi &N
(3.6240.13) /100 g, FRJE J9(62.5+1.04) °T, A%MkIHEZZ mmE
TP SRR () B FE AR A B Ao T/WSID 12—2020 A AHE
FOR, PREARS R LT LSS E A E YR
W FLRRNT & 5 A& = g i 0 A SRR WA L,
BRI B B NHE R 7 i A R B A e B R
T R 22 1) ELAF A0 R, H O s U 2% SR R T 11
TEaR Y pH W7E AT B NFF AR MEESR . H gl e 15
HH, AZARTHE ZZ i AR ) S IR 1 A5 T LE IR AR A B
#E T/WSID 12—2020 MIAHCZERILE, AP . 25w g
HE ARG, ARGtk B—REREE . ¥
S {dRR Y AR Y FE R S 7= i o
2.4 #ZHkEEZMMMEER DS HEHEBRNGEER
EBE 3T LR
2.4.1 MAkHE Ko A KRR 0 B B A R i B R
B AP RS A 2 AT

127 Ak 8 252 W A 4 56 TR 45 AR e TR R 45 ) e S 2
R ELBIAN R 6 Fizs o AZAKIHEZE NMEAR ) L R i F 2
£ 24 Fh, iR (594.2945.91) pgle, T EERI R0 AT 5
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Fig.3 Response surface plots showing the interactive effects of various factors on the sensory score of walnut-oat-coffee plant-based yogurt
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Table 5 Physicochemical and microbiological indicators of walnut-oat-coffee plant-based yogurt

TiH AN = Zbr I 25 53 g
HEHF/(g/100 g) GB 5009.5—2016 =25 3.20+0.11 G
JI& i /(g/100 g) GB 5009.6—2016 - 3.62+0.13 L
R /T GB 5009.239—2016 =30.0 62.50+1.04 R

pH GB 5009.36 <45 4.20+0.09 G

B S U(CFU/g) GB 4789.2—2022 - - Gk
KIGFH/(CFU/g) GB 4789.3—2016 <5.0 A H R
FEH/(CFU/g) GB 4789.15—2016 <20.0 FR Y X
MR B /(CFU/g) GB 4789.15—2016 <20.0 At Sy

TE: -FORIZAE AL BARIARAS HBOR AT AR MLE o

QILBRANIEA 24 Fh, BB R(225.57£5.17) pg/g. PIRNEREIHY
TR A FERFP AR, (A RAAEER . AR
JEBRH Y DT IR B (143.27+0.80) pg/e, (SAZMkHER
WA R 45 B S SR AY 24.11%, TiRE I ER 3 A0
THEEEREIE (71,9451 .41) pg/g, SICEERIBRYY ST B 5
PRI 31.89%. 424 M AT AHESZ MR ) R A e 8
P % rh ¥R S 1 B i SRR, 40 R (170.34+1.34)
pg/g. (85.73£2.27) ng/g. UHIMFMRIAESMER, IR
HIFE TR, FLAZB IR BRSPS MR 1) 5 B R 5 it s
GRS B TG RIR Y, X WUR % T AgdR it
B T A SOk, ERMEE .

P T o — B 1) A SR R I K 4 4 T T B 1

HA —E DR i A K o, BRI 1 28 e gt
R R SE R . hAERE R ERY . KA LR £
IbF2E GRS, X KUBR S W R T i 2 2 IR O A
A, FEETS SRR TIE R . KRR AR 6E
X E AR EERR A R, TR . N . 2R . R
T R 2 2 IR A T IR AL G, i 2 R R TN R
VBRI B AR F 2S5 Mg B R,
7 AT, R WA ) SR R Y ) S R S SRR
(315.29+3.30) pglg, BHIRZFEER & 5(9.23+0.23) ng/g, 434
TR RIER 1114(102.24+2.44) pg/g FI(7.77+£0.20) pg/g. 1%
WA FERR Y00 5 T IS 2 IR 7 1(38.8140.25) ng/g,
TR R (1.65+0.03) pg/g.
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Table 6 Content and proportion of free amino acid between walnut-oat-coffee plant-based yogurt and stirred yogur

1Mk e 22 M MEAE ) S R ) PP TR

R Fr(ng/g) o7 Ak e R A i 405 S i(uele) P S R Y ST 4 B
% %
EiE~1i7a 3.2940.31 0.55 2.64+0.26 1.17
KR 64.85+0.33 10.91 66.00+1.21 29.26
KAtz 76.19+1.21 12.82 13.86+0.16 6.15
4-F kLl = R 0.72+0.03 0.12 0.60+0.02 0.27
At 170.34+1.34 28.66 85.73+£2.27 38.01
225 1R 12.33£0.15 2.07 1.33+0.03 0.59
HAER 28.06:+0.28 4.72 1.46+0.25 0.65
REA R 29.10£0.20 4.90 1.42+0.04 0.63
L-JNE R 2.35+0.06 0.40 3.18+0.08 1.41
B R 39.65+0.58 6.67 1.2340.02 0.54
TR 12.9+0.10 2.17 2.43+0.07 1.08
WA 27.94+0.73 4.70 4.00£0.10 1.77
P2 TR 1.61+0.03 0.27 1.91+0.06 0.85
iR 1.95+0.03 0.33 1.60+0.04 0.71
L-B 3R 2.25+0.04 0.38 3.050.10 1.35
D2-HH T 0.40+0.01 0.07 0.050.00 0.02
R 5.19+0.1 0.87 0.39+0.01 0.17
bR ND 0.00 ND 0.00
Jig AR 13.18+0.11 222 0.17+0.00 0.07
HEAR 4.02+0.06 0.68 0.210.00 0.09
EEANiva 13.80+0.19 232 0.18+0.01 0.08
SotEm 9.07+0.15 1.53 0.160.00 0.07
LR 17.44+0.20 2.93 0.87+0.02 0.39
AR 14.4240.06 2.43 0.41£0.01 0.18
XN 11.21£0.10 1.89 1.08+0.03 0.48
ST S R 143.27+0.80 24.11 71.94+1.41 31.89
YAR LT B LR 451.01+5.14 75.89 153.63+3.80 68.11
Y IR 594294591 100.00 225.57+5.17 100.00

T SRR 3 ASTATHE S 00 P E b M 25 ND FR KA s IR .

Bt NIMHE R R SR AR 2R SRR S E ML A

Table 7 Content and proportion of flavor amino acids in walnut-oat-coffee plant-based yogurt and stirred yogurt

A2 Ak e A2 W A A B 1R PP R 44
AR BE G TR I T % o 2 HL G 1 S A0
/E\ﬁ/(ug/g) IJj/u ﬂ%@i}f’]ﬁﬁ%ﬁﬁ /E\ﬁ/(ug/g) Ijj/u % @i’fq}ﬁ_ﬂﬁﬁ
fitf I 22 HE TR 315.29+3.30 53.05 102.24+2 .44 4532
AR LR 9.23+0.23 1.56 7.77+0.20 3.44
T AR IR 38.81+0.25 6.53 1.65+0.03 0.73

2.4.2  MAkHE E ok A A KRR B B A A BR B R
BRAE XM E £ T

WE 4(A)F 4B)T7R, I AHCPEREFT Z-score F7
HEAL AT BT AHES B R 1, REFHE T BHE R R Y5 ke

22 WNMEFE P HE R ) 22 [ i 18 S PR ) 22 S R A S J LN TE
FRBICHR o FHSCHEIAE Wit — P 7 T SE IR 0 2%
MR ZREACR, (A RTERZ: IREIGER A CABYI(L-
JREPR . L- 55 & R ARS A R) 2 7] 1 BL g JBE IEAH R (>0.8,
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P<0.05), X— &% RRY, YR B8
AR, XA i R A T B 2 L R 0 A AR AR (UK
FARRACHE IR, FET, @3 -2 TRAENNZAA
LR Z ML AFFE SR IE ARG (>0.7, P<0.05), XH/RTEZE S
IR, e R R AT AR B AL A AR S 32 SR T
AR IR R R S T 2 TR D (<016,
P<0.05), XFHARIA AR BE -5 A E BE AT R
FEIRIIREAHSE . Z-score MHTEE R R, 1 pheZZ MR 3L
TR B # FIA(P<0.05) A RIS AR, HA
R | p- 28 B T TR 4- R SRR, XA AR () B 9 S AT
ST MR A R B TR TR AR B D0 AE G . )
& p-EJ AL TR B T B (Z-score>0) 5 24 & R 1) 1. 35 TH AE
(Z-score<—SO)JE B T #ERH X Eb, 33X 222 IH R F & B 57 A
FUATH (Lactobacillus plantarum)ERE SN B8 KEFFIE
S, M FAT B E A R T R A R R I (glutamate
decarboxylase, GAD), REmAUMEALIIEYIF A RIRIR 1L
NI TR, BRAh, K A AR A LR R R B
BERRTAVE o BRI M LR T, LA RE TR (1 2R G v R A%k
B B BRI B s IR, O - T RS IR A
FEYIR A AR T SR A RTARY  BIT, X R
LRI T YC-381 S A& R M R I Bk
FURFTA . WEIEEERTE . ARINF LA R A S AR e S
WS SR, A E R AR A& AR SF R E R BT
PE(Z-score<—50) U AT BEFE 43I BR F B AT 1VE A A {48k R & 7H
AR T AR -8 T, XiF—BHET K

(A)
——
L-JNE R 00
PRI TR 'Y XL ) .}_‘

L-95 00000000000000000000 © 00 —
éﬁm.......'........... o000
4% | e000000000000000000 000

s OOOOOODO( * 000
PR R R AR I R ° 000
PR+« v vvaaoen- ° 000
stoeaT: OO ° 000
11 OO ° 000
“ 1 OO ° 000
221 OO NNND G ° 000
SRR [ R R ° 000
27 OO GNP ° 000
s OO CNNPPOR * 000
xxam oD GUNSOSIRNt * 000
o7 OONH - 000
xrras: GOg G 2:000
S GO GNPl * 000
i Ol - 000
N °+000
IR 000
s e R ER e
R S B 0 — W
b VS NG i
€ # K BNKY Mm-S
O I
2 Q
B

FErpRE R 5 AU AR TR E R IR S N i F g e

2.5 ik UNmMERE 4 B ER W AN BY ES 900 RS AR ER
RS )
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BIRG W BRFI AR, 2L RERR Wi RIE AFTE . WIFP IR
WhR TR & ) A R IEA — 3, SRR EZNINER
TR ANIE T IR, A% Wb 348 22 ol ol A7 40 6 198 403 o Jor o B 451 Ry
68.6165%, = THTERIFRYIN 67.3683%; HUEHAIEAN
BRIV, AZRkeZZ HERE Y SR WA & i 19.7376%, {IK
THEPERIER Y 21.3180%; 7 & fAR A4 E AL AR T2,
KB R SRR 5 1 5 Ry 11.5642%, 1oy T4k
FRWSHY 11.3137%. PIFIERWING iR & e A 1E 25 R EH R
rp L ML BRI GRFSERR MR, 3 KISARITIR N
E T TP B R B SR 0, AR PRI DR & SRl 41
SUNHERE, 3 KRIRIIIR & i — B B i W fee k5 2, &
FM B R 8 AT, ARk A P SRS 3 K
2 g W B B9 FE B (1:1.7068:5.9335), b 4+ B W2 45 1
(1:1.8843:5.9545) 88 ]y Bl 42 (1 LA, Ui BHAZ A HE 22 i e
) TR 1 M 107 1R 2L B L B R R B O I A, B RN
EHE . W3k 8 Fs, JBENRMITRAEA AT I h R4 2R
T, hEERR IR HA KA T AR, e A A
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Fig.4

Correlation heatmap (A) and Z-score distribution (B) of free amino acids in walnut-oat-coffee plant-based yogurt versus stirred yogurt
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Table 8 Content and proportion of fatty acids in walnut-oat-coffee plant-based yogurt and stirred yogurt
T I EAE A7) SRR 5 BHE R R,
B G A2 R o b B4 e 1 i B4 B 5 i
FIEEAR VAR
i C1:0 1.8421+0.0633 22771 1.7703+0.0231 2.2816
MR C5:0 0.0387+0.0016 0.0503 0.0391+0.0004 0.0480
T C4:0 0.0628+0.0003 0.1102 0.0856%0.0023 0.0777
5 TR 0.0012+0.0000 0.0024 0.0019:0.0001 0.0015
iz Cs:0 0.0089+0.0007 0.0034 0.0027:£0.0002 0.0110
SRR 0.0002+0.0001 0.0005 0.00040.0000 0.0003
ROR 0.0023+0.0001 0.0053 0.0042+0.0006 0.0028
PEERR TR
SR (R A5 TR) Ci0:0 0.2587+0.0186 0.3204 0.2926+0.0186 0.3764
TR (T EER) Ci2:0 0.0032+0.0001 0.0040 0.0034+0.0002 0.0043
KA AR R
T POBERR (A HEIR) Ci4:0 0.0229+0.0003 0.0283 0.0227+0.0005 0.0291
IR Ci5:0 0.0087+0.0005 0.0108 0.0091+0.0004 0.0117
TARBERR B R) Ci6:0 5.2437+0.0724 6.4947 4.9357+0.3147 6.3486
e Ci7:0 0.0314+0.0012 0.0389 0.0274+0.0005 0.0352
RWANSHAC T3] Cis:0 1.7405+0.0293 2.1557 1.5316+0.0291 1.9700
Z R AEAER) Ca0:0 0.0506+0.0011 0.0626 0.0488+0.0036 0.0628
Bty Rt 57174 C1:0 0.0132+0.0001 0.0164 0.0130+0.0003 0.0167
B Y S Cy;:0 0.0035+0.0000 0.0044 0.0029+0.0000 0.0038
By o 1 PO C:0 0.0043+0.0002 0.0053 0.00440.0003 0.0056
N5E-9-+ 7S ik R M R (R R T R ) Cis:1 0.0493+0.0004 0.0610 0.0505+0.0025 0.0650
-10- - i B2 Cir:l 0.0158+0.0001 0.0196 0.0132+0.0005 0.0170
-9+ )\ B 2 G TR ) Cis:1n9¢ 15.7214%0.1521 19.4718 16.33071.0807 21.0054
MR- 11 - Bk Js 2 (B 3 R ) Ca:l 0.1202:+0.0005 0.1489 0.1482+0.0026 0.1906
ME-13-Z A ZRRIGER Cx:1n9 0.0295+0.0005 0.0365 0.0311£0.0002 0.0400
MG MGE-9,12-F /\ e — 4 R (I3 2 ) Ci5:2n6¢ 46.0436+0.5132 57.0277 43.5103+2.7666 55.9654
I -6,9,1 2+ /\ B = 5 iR
(- ER) C15:3n6 0.0231+0.0004 0.0286 0.030420.0006 0.0391
DG -9,12,15-+ )\ B = 4 R
(- TERR) Cy:3n3 9.3102+0.1469 11.5312 8.8101+0.5028 11.3321
11,14-Z B IR IR Cy:2 0.02370.0002 0.0293 0.0248+0.0003 0.0319
S BR 9.3369+0.9829 11.5642 8.7959+0.5916 11.3137
A RIS R 15.9361+0.2616 19.7376 16.57371.8802 21.3180
BEZAEAARNITR 55.4006=1.3140 68.6165 52.37564.0000 67.3683
RAAGEITREL A AR & 1:1.7068:5.9335 1:1.8843:5.9545
Z ARG i 1

UEAb, R BERE 7 R BE AL I 5 Tl R | AR R
PR SO b R VR T, pR e 8 T IR R G I i )
rhEENR i FRAT PIFD, 43 I3 R (Coo:0) L A FERR(C2:0) 2%
i LA X 1 ) B T R R, S A A FLIELOR 2 5Tk
JoT o %Ak G WA ) B R T 1 2%

RE R 0.3204%, %

FHERERIR Y 0.3764% H AR nl a1 ] # Bk B3,
REAE IR B 7 PR IR AT, 5 A1 A2 X g i O o e e A TR £ 5 A A
258 A Bae A2 A ) SRR W Y ) RE R B R 0.0040%,
TR TR B BRI 0.0043%., WGRP R ) 1)K BB D7 R 43 A1
AL, S A A TR 1) A4 o TR R 7% 1 e A A i T R
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A~ B HL B

HE I B3 R G I -9,12- - N Bk 0 R (IF I
P2 )(C15:2n6¢), A% Ak FHE 2 AR 5 TR 0% 194 IV Jbh 2 % kA
57.0277%, W THHERIBRYI 55.9654%, J&—Flwh T g 15
MR, B M E SR, AR A IR =
B . R RERS R (A0 i, ZERE A Ao A, ok
J2 MR (Cg:1n9c), A% Bk HE 22 Wi ME A8 47 ik 8 0% 1) 35 42 o
19.4718%, X THEHERBRYIAY 21.0054%, J& T KEE A
AR, A A A8 P A 35 0 AU 288 L o
R AR S 007 1) 25 A AR ), B BB R (C1:0) 25 5 T2/ N I
B, ARSI, A Bk A A 4 R R 1
BN 2.1557%, & FHEERBRYIN 1.9700% . LLAM
i i 55 A W S A 5 R AP Z I A A 5k, A TBs
I RSO VR IR, 28 ERTR, 2R i i e e 6 77
Yot AR BERGAR R . TR O Bk AL S . B
T FRHE R 25 L A B 4 o HLAE 4
2.52  AZAk R K ek A A K B 0 5 B0 A BR s 42 4% AR
AR R MY £ F oM

AR5 38 328 22 4 53 BT B AR Xt P LR A 1) e i T
FRACHE 21T TR AT, fa/n T2 24 M UE Y-8 £ 3k
FRHRAE . Qi 5, M Z-score PRI oMM R, bk B
NI I R e REAS 4 S R AR bR 3, IR B 3 W AR 4 ]
A U A2 Bk MG A B TR P A 11 B 1 O TR R (AR
TR OV B T )%t S B S R R 1) T R R A, T - 4
ARSI o R N P2 T B 2 Y M2, B
BE TR T FR (C4:0) i1k 25 IR (P<0.05), X —AFfb 3R, 7%

(A)
J
Rk @ e e o o *Wli‘%
TH| @ e o o ° 05
ST @ e - .. 0
SO @ e o o o 0.5
NER 1.0
Z‘M [ ] L ] [ ] [ ] [ ]
ki ° e O o o
& & & & & & &
AT S L
A
& 5

MY IR LR RSP, TROEY A S Rl
B THE], PTRES " T BRI (U Faecalibacterium prausnitzii)
(= BT B AT A G, (RHE I 55 5 S R
SIHTINCABGUE o AH G 0 25 44 SR 3 T B4 20 iy AR o 4
KR, RS T B MR IEA 7 (=0.82, P=0.0032),
X5 T A RE Y S BERR IR & BSOS AR (Fh C BE-Hiil A 24
o-WARR P VA AL B B — 3. FrBEMRERENE, TRY
TR R ZE I H AR 5 4 67 FE 5 (=—0.91, P=0.0018), Z.FZ(C,:0)
SRR (C5:0) ) P 18 TEAH 56 (7=0.67) WU 4R 7 M I At 1 22 (1 A
XFFRRE
2.5.3  MAkk & ok A A K AR 45 B B AR A B8R P K 4k g
Ty B AR XM £ F AT

AR5 38 2o X K R R 1Y R R M, R T
FERITR 55 A2 Mk e 2z AR ) SR 4 22 I 2 AR 2 5
FHRZR A% L. WE 6(A)F 6(B)is, £ EE
JEWIMR(C10:0~C14:0) 75 I, #i+E AR WSR2 2 T I
(Z<-10, P<0.05), X —IG W] REVR T Hi5 2 1 Bg Vi g 1tk 4
il i E AR B AR TS SIS B Az s, Bk
H 5 B R AR (1r1<0.3), (BN HAT R A Ny
RE R Wy i e A ¥ o F R FEVE R o e B4 S I IR
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