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Abstract: The effects of the established life-prolonging diet on human gut microbiota in Guangxi were investigated in this study. A total of
14 volunteers were screened-and required to follow this diet for two weeks with high levels of compliance. Fecal samples were collected before
and after the dietary intervention and analyzed using 16S rDNA high-throughput sequencing. The results show that the gut microbiota diversity
of volunteers changed in multiple respects after the dietary intervention. At the phylum level, the relative abundance of TM7 significantly
decreased (from 0.05% to 0:01%), and the relative abundance of Proteobacteria and the ratio of Firmicutes to Bacteroidetes also decreased. At
the genus level, the relative abundance of Coprococcus increased significantly (from 1.04% to 1.39%), while the relative abundance of
Escherichia (from 14.00% to 9.62%), Ruminococcus (from 5.67% to 2.48%), and Megamonas (from 4.06% to 0.04%) significantly decreased.
Redundancy analysis indicated that changes in the gut microbiota were closely related to daily food consumption, with the average daily intake
of vegetables being the most relevant (°=0.89, p<0.01). The above results prove that the structure of human gut microbiota in Guangxi could be
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effectively regulated by the life-prolonging diet. Furthermore, the abundance of certain harmful bacteria in the intestinal tract was reduced,

which has a positive effect on maintaining a healthy body. These results provide a reference for revealing an effective mechanism for regulating

health and longevity through diet in terms of gut microbiota.
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Table 1 Average daily nutrient intake of volunteers during dietary intervention

ERFE®S  RE/kcalld) ‘AM/g Mg ki odnlg BERH%/g

1 1784.54 70.24 48.95 268.22 33.63

2 1768.61 69.61 48.51 265.82 33.33

3 2076.59 81.74 56.96 312.11 39.14

4 2022.70 79.61 55.48 304.01 38.12

5 1817.92 71.55 49.87 273.24 34.26

6 1822.08 T1.72 49.98 273.86 34.34

7 1489.14 58.61 40.85 223.82 28.06

8 1 806.93 71.12 49.57 271.58 34.05

9 1466.44 57.72 40.23 220.41 27.64

10 1899.30 74.76 52.10 285.47 35.80

11 1 818.52 71.58 49.88 273.33 34.27

12 1713.15 67.43 46.99 257.49 32.29

13 1'535.71 60.45 42.13 230.82 28.94

14 1.669.01 65.69 45.78 250.85 31.45
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Fig.2 Heatmap of dietary pattern of volunteers before and after dietary intervention
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Fig.3 Daily intakes of various type foods of volunteers before and

after dietary intervention
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Table 2 a diversity analysis of gut microbiota before and after dietary intervention

Group Chaol Ace Shannon Simpson  Coverage
KBTI 182.19%3391  181.30%35.12  2.56%0.68 0.19%0.15  0.9950.00
WRETHE  18490%38.05 187.85537.25 2517056 0.2170.13  0.99%0.00
p value 0.67 0.64 0.54 0.40 0.89
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and after dietary intervention
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Table 3 Relative abundance of Proteobacteria, Firmicutes, Bacteroidetes and F/B

ERF F AT 6 FIRATLG F AT/ G F AT/ B
HE  THAIASFE % BEEITEMNFE % ATE e+ /% F/B

1 1.67/6.73 39.85/83.71 0.03/0.08 1315.88/1 007.92
2 9.99/0.12 54.70/60.27 23.47/6.26 2.33/9.63
3 80.66/59.91 18.26/28.48 0.82/7.35 22.25/3.87
4 0:32/0.74 98.94/71.66 0.16/27.08 637.45/2.65
5 1.99/0.22 77.44/67.49 20.30/30.64 3.82/2.20
6 34.62/1.19 60.32/66.34 0.91/1.04 66.11/63.89
7 11.52/0.86 82.73/31.88 4.38/67.01 18.87/0.48
8 1.34/2.81 44.42/37.58 45.70/56.83 0.97/0.66
9 22.34/3.19 71.48/88.94 1.14/4.66 62.45/19.08
10 75.19/73.12 16.08/24.38 7.84/2.20 2.05/11.07
11 0.27/0.29 52.99/87.34 45.49/11.82 1.16/7.39
12 47.29/48.94 49.62/49.01 2.52/1.63 19.72/30.13
13 11.93/0.86 87.31/61.36 0.53/37.68 165.74/1.63
14 1.02/1.09 34.53/86.72 64.11/12.10 0.54/7.17

224 GhBETIATIG iE H B R KT £ F oM

(Faecalibacterium, 7.80%), WA & (Bacteroides,

PR T TR i 5 8 3 T T AT = BE RO (1 i
22 M R Al 7a s, §ik&on SR T IRTAR LE iR
BEERE AR LRSS Hod, 18 NEHIARRT S B KT 1%,
FECRT-T0HT, FEMEHIRA R® (Escherichia) Pt
Bl & K C14.00% ), HORON R R B A

7.38%), WHIKWE (Prevotella, 6.78%), *FHHHIE
(Gemmiger, 6.21%), %' K& (Roseburia, 6.07%),
B IREJE (Ruminococcus, 5.67%) FXEAH &
(Bifidobacterium, 5.41%),

X BB R S 7 R 3 R AR KA X
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ERI, FEEREJE (Coprococcus), B EKEE, %
HEEMNEREE (Megamonas) HIANXTFEE KA
TREFDH (p<0.05). Hr, FEIREIEFERET
B (H 1.04%38 % 1.39%), REEREE (H 5.61%0
£ 2.51%), BAHEE (H13.41%M%% 9.02%) fiE
FREE (H4.06%% % 0.04%) F &5 E KK
(Bl 7o~Te) . FEBKEA J& OBk UE B A0 B4 Mg 17 2 1 B
ARWRAER,  HICE B R8s i mT iAoy A 35 5 AR
K, MIAMRIHTE RAE, OG5 M iE bR B, A5
T, A AR B T TR TR N R R SRR R
K, TR S PR R 0 T S B R
IROST, FUCHED, AR B T I0E FEBR b T B 3 = ]
e SR E T E SRS, EERE B T O e s
5 LDL-c AP IEMDG, HEFE SRR AR
FERE 53 A0 52 B1, Gurung 5B 57 3% B R B BR 13 =
F B SRR JE R IEADCC R TR £ 4R &
AT LUE A 20 B AR M T R mT R PR 98 1 e =F B
BN I TE R R A SRR 1. eAh, HE
BREE & R R B AE B SR ACE K RN A
KB, TR GREIAE, SEEKREBANER S,
BT E SR 44E, XnIas5R B EREE IR
. BRAHRIENE L IR EE, nTRES 1SN
THNERRAKF, M5 ERER M. [, R,
4T EE G 2 BEVE NN BE R I R ER Sy, ] 5]k i
FEAT P IERS B AR e T A R B, Rk, IRET U R
A5 T B 7 B 1R B AR TT e 5 LA SRAE A LI 7K P i T
SEAAOC . BB B = P AR B L R i K TR AR S
331, 7EH % 2 N i T SR B R
Ji A JB = POl Rt , AR TS L P R E R )
FAAR T R et ML (AR ek Py, PG SR O Il B
PeIg S AH G . Pisanu ZERUFIHEFT 8 H o iR & T
TR 7 EIEE R R B M B R R ), X
AR SR E A HENBYBANRE , ARBNBIRA
K, ARG HER—H.
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TIEE TR B F A PTG, BUkE, HARX
FEH 7.80%H & 11.92%, L4titREM (p>0.05).
DA GBI, W B e e 8 A T IR ER I
AN, HXF N URSOER T gERRSE e R 7 A A%
TERPY. H AR MR e+ S5 R a
ARG, 3 A e 0B T T Js 22 SRR 1 8 == FE 384 n 1)
JRA. R, RETHS 94 (464.29%) EIEE W
EE BT E B TN (p>0.05). BERMH, &
TRV SRR B ] IE IS R A2 B S R
FERIIE N, Koopen SEHOLE b %o d AT HE AP IR &
TG, TR TE R AU B R R R BT,

XS TR 4 RN — 8. k4, ERETHUE,
14 ZERE DG 8 LEEHE (L 57.14%) FE{FFE M
PR A, AR E TR, KPP E
FEH 6.07% % 7.93%, Lot RENE (p>0.05).
T IRW R ENUAN S 500 b, AT, ey
Z 5 mE AR A, Haro W SR H Y
PR & 1) F BT =il 5 R s R UG InAe ¢, AT e
X TR AETTRE R A — € MER . 56T TEREIR
A% it o R SR KT s g o dr, R
KA R AN A TE RS, PRSI O i
EBIARE, THUAEREIRESE HEMERA .

®4 ZMRERE. MTERE. TRERENFEE

Table 4 Relative abundance of Faecalibacterium, Bacteroides andRoseburia

ERA Tt B AT 5 FHAE
By RWRB AN FE YN WATHEMRSFE % FIKEE R

1 431/11.14 0.02/0.06 2.94/0.78
2 31.42/27.09 17.03/0.65 1.78/3.30
3 6.09/2.77 0.48/2415 7.83/3.16
4 1.88/7.59 0:11/24.02 0.36/0.95
5 10.12/13.48 18.22/27.34 4.49/2.65
6 0.77/8.56 0.91/1.02 14.72/35.48
7 22.13/6.39 0.44/0.78 3.63/3.16
8 6.92/7.59 4.40/6.08 8.93/2.03
9 0.02/0.00 1.14/4.65 2.93/15.75
10 3.08/5.86 7.74/2.18 0.00/0.02
11 0.50/7.07 0.68/3.07 3.85/9.61
12 6.51/10.40 1.16/1.12 18.78/11.61
13 10.79/11.81 0.48/34.87 6.32/11.95
14 7.16/47.30 62.64/11.29 8.57/10.28
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Fig.8 LDA score of gut microbiota before and after dietary
intervention
N B R R T IO R R T T R
DR I RS RV, MR AR 2k ) 23 A RN (Linear
Discriminant Analysis Effect Size, LEfSe) #¥{di 7 Il %

=, BEEZ M543 T (Linear Discriminant Analysis,
LDA) 154 4.0 i, i34 Ranf 8 for. HRET+
Ja M, RETHRTEERE R (Enterococcaceae) [
BRE & (Enterococcus) B HE. wHEAKEE

(Klebsiella) R RN A EGR (LDA>4.0),
Tian SESRIAIT 57 2 BH A0 1A 00 6 8 20 41 100 n) {2 25 BRI
JHEREEE R thah, fEaizR e U AR R
TRARK PR H B, K EREhaSEE
KSR Bk, BEREE IR B A 4
e ERE, A RIZERIM AR, WOk B R
EEK, X AT e S W R R e AR A e B
AR 3 B A P 7 i T8 PRI A I K270k
A, HFEESSOKUEWRIRAAED, SRR
T REBIL T RNR SR, S4B %, A
RAFEYIHRS, FE] KA Hun, SEE T
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o E 1 BB 8 R I PR RZ S A DG, X R T
PR A G A 2 E KPR ) - Beam 45140)
(R FEAIESE T SRR B2 S BT B R, R4 W
B, mEAREEEER, X5RMAERE % B
PR B R AR B 2510 5 A B K b 3 B ) B3 PR
— 3, XN e BRI O A e KU DA O
2.2.6 RDA 5 #ik &3 il B 2269 %70
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Bk, JEET KRB S R S
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FT13 RDA 5 5R 945 T 9. Heb, #ikiKEREZ
IR E M. RDAL Al RDA2 5 &R K5
T BT e TR AH P IR 49.6 7% 25.55% o 45 S W«
JYr T8 TR B 2L A 5 RS R B BB H SN &
MRS (7=0.89, p<<0.01), HUCAHKE. 445,
A, HA (2>0.60, p<0.01), LIS, il
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(P=0.59, p<0.01). ZEiaAWFLE RS, KEHHR
SR H AN B ] BT i T8 B A JB KA = B 15
M K. SAMF—E &, Koponen ZEH )i H [F]FE
(R VAR W o 5 B T8 B R ORI, TR AR IAE P
ARERS T, B T4 B8 50 s T T
HBERF R XL L0041 R i7iE 1
FROMA B YIRS, IR R s ) T
(VR FIMLAISR AL T B A .

X o o IR
0.50 - R = R
Coarse cereals v : ’
= 025f -\ . < KRR
a . milk o NFFEIE s W IRHR
9Q N . vEZKKKE  c BIREE
~ 000 SIRAHI o REERER
< A * FIREIR - W R
=] » o SFIEE o BEEREE
-0.25+ o WEFFRR o2k (R
Eggs o n B A R R
L Seafoods TS
-0.50 | Vegstables Fruits | - AT

-0.4 0.0 0.4
RDA1 49.67%

9 IRRESBEER KR RDA 24T
Fig.9 RDA analysis of diet and gut microbiota
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