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(57) Abstract: Disclosed in the present invention are preparation
for a feed-grade zinc oxide and a use of the feed-grade zinc ox-
ide in weaned piglets. The preparation method comprises: taking
basic zinc carbonate as a preparation raw material, obtaining an
optimal calcination temperature of 250-300°C according to ther-
mogravimetric analysis of the basic zinc carbonate, and calcining
the basic zinc carbonate in a muffle furnace for 2 hours to pre-
pare novel feed-grade zinc oxide. The preparation process of the
method is simple, the specific surface area of the prepared novel

zinc oxide is 48.9 mz/g, and the particle size is 10-30 ym. The
prepared novel zinc oxide will not be easily decomposed in arti-
ficial gastric juice, has better antibacterial activity on Escherichia
coli K88, salmonella enteritidis and staphylococcus aureus, and
has lower cytotoxicity to porcine small intestine epithelial cells
IPEC-1. The low-dose novel zinc oxide and probiotics are com-
patible, so that the diarrhea rate of weaned piglets can be effec-
tively reduced, the growth of weaned piglets is promoted, the
apparent digestibility of nutrients is improved, zinc emission is
reduced, the intestinal barrier and the immune function are im-
proved, and the abundance of intestinal beneficial bacteria is im-
proved.



WO 20247221685 AT ||| 000000000

BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, R,
HU, IE, IS, IT, LT, LU, LV, MC, ME, MK, MT, NL, NO,
PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF,
CG. CL CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN,
D, TG).

AER LA

— IS 2 R G EE215:0))

(57) 5% ALHATT T — R A e bl e e HAERT 5758 EROR A . RIS BRIR B &, 1R
St R B IR TS 1 i BURRIR B 250 ~ 300°C, e UBR R B 70 S 3b P aRGe2h, 45 B RHEGHT
R, 207N T2, fE SRR AR LR A48 9m™/g . {210 ~30um. K& FRIHTHLE
AN LHEP AR, N RIFHEKSS. 158101 B BMIE 5 (8 G Bk B8 A sumin e, sk
/N T BCRIBIPEC-1 88 ARSI . RO R ST A A B M as AR PR RO (L ) A S O 8 IR TS 3L
PETSFSEAERC, PRI RV RO, SR E R IIRE, SR




WO 2024/221685 PCT/CN2023/116022

— PP AR A B i 2 b ELAE W AT A N

BORGIR

[0001] A HH & T 2 tal kR Sa, BARVS I — ikl 2 A B 1 il 46 0 ik T AR 4
RN .

BRBEAR

[0002] fFREM B 4 TR B I R o d B B R, AP L M 0 S B 2 T i T A
FAL BE R AR R R RS, BRI RE TRE MRS, HET. #HE
R, (TR BIET 4 ARG SR R 85% LA b, AR iR~ b R B K& B
Hidk . TRARGURT, A B R AR AR IR A AR 5 W g R LR S AR I 3 B
iz —, H< BN ZTEMRE 4 LS vE il R B S5 2 R, 4 N
RISk T 2 A . B TUE, S, s, Ao, PUEK. AR
HURG I SR A 2 B AR T B R W AP B N IS AN DA e A K 1 e

[0003] VT4, 245375 FALBEVE T Ar 4% BRRGA A 2] 7T 2 R, R Rk
BEK. R—mRZ. BIREESI A H5EFE S AL T I8 b o Rt sk sh V)3
M. GNP RS S e S A A . 2022 FERREIEE R T 2R M A TR Y S (T BB B A
e EHK, RTYORENENZ SR &R TNE AR 2, i CN106348336 A “—
TR A T Hol 4 77 A1 ON112939059 A “—Fh 2 FLEALE Bl & 0537, (HEAHI% T
AN RS, HIEARE LR HM RS R D, VHEESSR AR E 524 RS n
REHAR

[0004] 577 SEIRINABARBIARL, AR B B 12 R A Fh ikl 2087 BB 1 il 7R %
AW LR 18I 6 & B RSB R S m EA B I LE R TR L I bu e . [
(RCTE B R PR N VA AR LSO i b e s i, SR i s o s AR IR B, T
(R lh ke A e T N e o Al {0 St s ik /e L SN RN 7 MBS AR S LT

[0005] A HHRHARTT AT -

— MR R T, SRR RER B VR il &5 S5kt IR 2507300°C, 4B
IRIREEAE S IRl BB 2 h, #4153 RRL R LS

[0006] —Fiii4f Tk Bl & 5 A8 B (0P gk A e, LR TIIAR 48.9 m'/g, RifE 10730 u
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m, EF TR B RO AR A B NS R s g R, IR HANR S B AL
[0007] PRkttt EtLsr, Sy EE @R LS. YRS Z LA BAELE, ik
TR R A B N T H IR A B 5, X KI AT E K88 Wi A vb T IR TR CMCC5004 F145 3 4
B3I ATCC25923 BAE I MBLE S, XA/ NG b R 40 TPEC-1 BAT FEARATA M B4
[0008] FTIR BRI EULATE T T34 B RO, 4T Bl H RS IR 1) 2 300 mg/kg
TR, T R SR IR

[0009] FFiR TP RHR SEUALEF 5 38 AR TATC A EE T W A7 L RO REF , B Bl AR In IG5
& 300 mg/keg PRI EAEERIZR AT 10° CFU/kg T ERIRTE ZJU-F1 F1 10° CPU/kg HhAC ZFHIAT
BT PRI T S IR IS 26, (REWIIT AR, REFRORMMAEE, W EH iR
VIR, SR WIS T B R R e Thie, e it ai 2R B 2 7 IRAAT PR I 8. PRI T
BRIREE ZJU-F1 (Clostridium butyricum) NIVH M, HE A F RGBS L Rl
WA O BRI S N CGMCC No: 8939; HWAKIFIEANFB (Bacillus licheniformis) W4T
WL S BB R A A .

[0010] Ak BHIA 2 RR

ki T AR, AR A SRR 48.9 /g, KifF 10 T 30 um. ST
EEEAAE . GeREE T 2 LR BRI L, SRS RI R AN T B R R S
Srf, XKHAM TS K8S. My A ib1 ] IR B Al 4 te t M AT Bk AT AP BLBTE 1, X8/ N -
R4 TPEC-1 B AR 40 M B ko (R5T) B B SRk i 5 a1 8
KEA BT E R 2 FLA B AR, R TR PR R IE 5 2 1B . AR &3
TR ATl CT AR B R SR AT D O T R IR W AT A RV 3 . (R Rt B
R IR RWHNE . WD EE, St Wi b A S ThRe, $RmiE A o i
DES-

[0011] (1D 300 mg/kg FrAY4E e 5 AR BETCAT AT AKX 2 3000 mg/kg it & 1 A8 AL £ AT
A RBAARR IR TS . A K IALR

[0012] (2) HRURRWITH TR MEAARIED S35 RWEILE, FBRIRETETH
FEBEITCRR i SRR HE IR

[0013] (3> REMEWEHFE LA mEWP P IR EMFEE, SEmELS, Ral
MERERED, BROMPBEKRRSE, SR T b %2 TR

B e B

[0014] B 1 Rm T BRI AR W] & ) St B 2 5 P B I

[0015] & 2 RAKR B & M E AL BE N L B i T A iR
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[0016] & 3 J2 A< Bl 4 (1) S A B A KA B K88 i A& b 1) T T 4 . 00 ] 26 TR BT 119 4T il
e
[0017] & 4 J& 4 A W) 4% B0 e e X 8 /N b R 4 TPEC-1 At HY .
[0018] P 5 S A BH il 4 B B A TAC (2 25 B W 900 A1 4 A R0 288 e 1O B2
[0019] &l 6 /& < B il 4% 1 S AL TG AT 3 A BT KT T 07488 2 B T S TR 5
[0020] P 7 S A% B il 4 B0 SR AR TR (2 25 B T 90014 fi 8 g B R G B T R 1T B2
[0021] &l 8 /& A< BH il 4% 10 S AL TG AT 3 A BT KT BT 0747 W T T 50«
B AR R
[0022] DATR &5 -6 B PR St 91 4o 4% WA ik — 20 1 B iR
[0023] SZHaf) 1
— PR OET R E A B R %, HL AR & T B
SR PR BB B 1 kil 4% JEoRE, A3 F B EE AT A SE R ek B B T R EE A BT il 2, A R4
FE A, AT S 20°C /min, INHGEEEVEFE 507500°C, #£ 2507300°CH — MHRIE R E M EL,
AR 0E BRI R 2507300°C, HLLUEE AR, B THERPRRHR S &0, Kt
WRIREEE S IR TRk 2 h, ISR BRSO A A EE, K2 10 © 30 um.
[0024] o il & 73 21 38 B S AL B O S M 0T, LWL AS tan e 1 o, L g e /g
SRR g, HANRSEEENILE.
[0025] & 1. FHMEALE LERTIBAA LA

T H H¥iEEis | goRkENE | BILENE | FIRENE
LEREHR (n"/g) 1.37 22. 82 37.88 48. 92
BALAEFR (em'/g) 0.01 0.48 0.28 0.57

SAACEENE S H R IARIEAT G, @l Gt A mDE e LR AR FL AR, 45 Rk
1 FoR, FifEteEmEmg L maE e, geREneEm 2l atbetit, EEHE M
LbR A (48.92 m'/g) FUEFLMAFR (0.57 cm’/g).

[0026] kWl e AN FE R EACEEAE N L B B s e, B 2 alsn, Sty B
. YeKEME M Z LA B, BIBEME AN T BT ARG R, TS 2 1
MEME U FIIES BB TE R KPS EIE- . N LB BBiRE (2010 pEZ M (55
MY H“FEE XIXD o RN RS ” BEATEC S . Ho A T B (pH3. 8): 0. 1 mol/L
HCL ¥ 1 mol/L HCL Y3 1 mol/L NaOH YA Y pH & 3. 8; A L/Miz# (pH6. 8): 750
ml 0. 1 mol/L HC1 W5 250 m1 0. 2 mol/L Na3P04 # iR 4, H 1 mol/L HC1 A1 1 mol/L
NaOH Y& pH 2 6. 8; AN L&5 7 (pH7. 8): 750 m1 0. 1 mol/L HC1 &35 250 m1 0. 2 mol/L
Na3P04 ¥RiB 4, A 1 mol/L HCL ¥¥RAT 1 mol/L NaOH ¥R 1Y pH 2 7. 8.
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[0027] HHI 3 A%, 500 A1 1000 mg/L B A4 E AL By KA i K88 W R b TIRE CMCC5004
MG O EBRE ATCC25923 A EAHIMER, b 200 mg/L FEAE X R H
K88 H MBS . KIGAT B K88 &5 Wi IV M3 HHURE, B S e MY
B LMER AT B K88 4, T FLib nf DABIA HL AR i 4544

[0028] LDH % jift 2 2 i Ao W 40 f 3 T2 BRIRZERT, BB M o) LI g, S et i X 1
SEEME, IR B E R T, I 4 TR, HEEAE . JeRELE M ZTLEALL
BEAHEL, BT EE BT B AICIN LDH B, SR AN AL 0 i /N b B A P L AT e (I
A R

[0029] %r Ljrik, FATAIEH, WWEIGBEANEH & T 2R e, R E&RIERIA, 7
N LB, SRIGFFE K88, MR TIRE A4 e (] & Bk B RIFIh
W AR R /N b R 4R TPEC-1 42 PR R D 3

[0030] SEjifs) 2

TR GO B A T AR BRI, BRI

BRIGYERL 56 =k 25 AW Ars% CPIRE 7. 33 ke, ARF&E) SN 44, F4H 143k, R
I NHA 14 K. BARKEEINN . JEREHAR+F3000 mg/kg MIEE LML FERE HAR+300 mg/kg 44
KEAE: FaE BR300 mg/kg ZILEAEFH; FaEERR+300 mg/kg FIBIA LA 4. HI
LA W T AT A K RE AT IS VS S B

[0031] =& 2. iR EALEE G WA 4 A 1 T BB RIS I 82

Bl H AR+ FLhili H AR+ FLhili H AR+ H it H AR+

IH 3000 mg/kg 300 mg/kg 300 mg/kg 300 mg/kg

SLplikaR = YR B Z LA BB
YIE (kg) 7.37 7.57 7.23 7.15
AKE (kg) 10.67 11.59 11.75 11.49
ADG (g) 235.9 286.7 323.0 309.5
ADFI (g) 421.0 485.7 512.2 506.6
G:F (g/kg) 560.3 590.3 630.5 611.0
FEV53R (%) 9.69 3.06 4.40 1.53

HIZE 2 AI4N, 300 mg/kg M50 & PRGN B SALBEEE TP R 4 K 155 3000 mg/kg 17571
HEBEA RS 5 3000 mg/ke A, 300 mg/kg GOKFAFEN 300 mg/kg £
FLEALEEAEEL, BT R Rl CORA N 300 me/kg B A BT B RIUIETE 26, ROR (K
2 PR T AR B T AR Dy e 7 e A B 0 VA AT A8 RS TR R AR

[0032] skiEf) 3

TRl T B B 5 A A A E W AT A OO, Bk R

RIGIEEL 90 3k 25 FIWSHIrrRs O3 7.88 kg, AR A3 4], 438, 810
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Sk, BN 21 Ko BARLEFR AT - LAl H AR+3000 mg/kg B il A Be+HT A Z AL (“HOZO+Ant ”
H); FEREEM+300 mg/kg FRELMEPUAERA (“LAZO+ Ant” 4H); ZHEHHR+300 mg/ke
B AN B R A RA (“LAZO+Pro” 4l). FiAEZFR: 100 mg/kg M LBE. 20 mg/kg TRMKL BT 3
M50 mg/kg HfER: 28EH: 10° CFU/kg T EERH ZJU-F1 F1 107 CFU/kg MR ZF FAT 1
[0033] % 3. FiBYECEFIT IR a5 AE B B 47 AR A P R AN RS i A

IiH HOZO+Ant LAZO+ Ant LAZO+Pro

¥IE (kg) 7.90+0.30 8.02+0.25 7.96+0.21
R (kg) 14.134+0.21 14.68+1. 34 14.04£0. 72
ADG (g) 246.8+17.9 247.7+43.0 228.2+19.5
ADFT (g) 448. 6+ 14.2 425.7+51.5 431.5+39.7
G:F (g/kg) 549.9431.0 579.7+34.8 529.2411.2
SR (% 6.731+2.20 8.41+1.94 8.36+2.06

MR 3 AR 300 mg/keg IR HT B A 5t AL W RO T BRI F] 3000 me/ke il & 18
SMEEAPUERTE N PTIRS . (RAEKIRCR, B 1 R E A S K KT S5 ) B
4 HTR AT I 2% AR TN W A4 77 20 LT AL A B R

i H HOZO+Ant LAZO+ Ant LAZO+Pro

R 81. 72%+ 1. 82%" 89.21%+ 1. 64%" 90. 58%+ 1. 49%"
HEN 75. 15%+2. 37%" 85. 05%+ 2. 14%" 86. 62%+ 1. 94%"
tHAE 67.98%+2. 51%" 78. 31%+ 2. 26%" 80. 25%+2. 05%"
KAy 51.66%+3. 14%" 67. 47%+ 2. 83%" 64. 13%+2. 57%"
o 63. 10% 4 1. 54%" 75. 88%+ 1. 39%° 64. 17%+ 1. 26%
723 80. 93%+ 1. 30%" 87.15%+ 1. 17%" 86. 43%+ 1. 07%"

Bt 5 I 5 B A S A B AT 56 AR B X T AT R 7R S RO A S B RE T, 25 LNk 4 R, AR
6T 3000 mg/kg it & W@ A LB I BUAE RACH, 300 mg/ke AR F A AR A5 AR T
AROAREAFRE T M. MR . MK a LB 2R WHENE.

[0034] FHI 5 AT A1, AR5 E 37 B SR AL I 2 26 T RE T sl 2D W A7 3 P A B3R, A 3
B LE R S A G S BT AT I i 2, R 380> 1 2808 rp e R RO PR35 3 AR
T

[0035] FH I 6 AI4n, (K50 EH B AL B AT 2 A6 B AR g o ) B0 Il B AL B AL AE R
X W WA 1 R s, R B e e R R A, B i R ST A

[0036] EHIE 7 W&n, AR &P A S 0T 26 AR B R A 4R v T W A i R B R
(Claudin—1 Al Occludin). FiEH (MUC1. MUC2. MUCL3. MUC20) FIHTE K (pBD-1 A1 pBD-2)
(IRIE, N IT 0 BT A 1 B I R 9% Dy

[0037] R A i@ w0 7 A1 S B il AR X R kAT 40T, 45 R 8 o, (E5RIE 3 B4Rk
BETLAR 5 AE B B 1R T AT W T R R P LA RS AR B R IRFLAT R O E B . PR IRFLAT A B



WO 2024/221685 PCT/CN2023/116022
6

g e BB WAL, 30 i P B0 B X B

[0038] £x EAfrik, IATAIEHN, 300 meg/ke M TR 08 B AL BRIC thad A2 B 7T LA 3 5
3000 mg/kg Wi EEIH AW AT E XM R PR . (RAERKICR . RN 58 R
Potr Al TR R A, AR ARV, w258 s, SCEIERE . Bk
AN LIRE, PR BB B R DU i 1 2 R LM R

[0039] BL_E Rk sl Bk 7 A KA B URhseiti Ty 3, Haid BOv EARFITEG], (HIF A BE
PR I A ] VA TR A PR AR o B 5 H AR, T AR AU I A S B AR A SR, FE AN
[ R A SN T O RN N DY /i B | 7 S G g e 219 == N R D 75 i 5 2 I N
A WY ) ARV BRI EAJIT B BRI SR 9
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1. — B R AR B 26 v, AFAEAE T, SR BN aR R UF Jythil o5 OBk, il &l S
2507300°C , H B aUIRIR £ 7E S A TR Be 2 b, & A3 B TR A B, LERTTAY 48. 9w’/ g,
R 10730 um,

C PRI BCRIELSK 1 TR A& TR R B R R, HURHEAE T, LERTEAR 48.9
m’/g, KA 10730 wm, B4 AEEHTIE B OS5 Ay B AN SCEE g A g, JF N
ZEHF EALE.

3. RAEBCRZ R 2 PR et sr, JRHEE T, 5y b s . grkaeefn
ZALEMEALL, FRITRIEE B E N LB AN B, WK K88, M i
[TECH CMCC5004 FI4 BB &R ATCC25923 BA B IHI G, *HA% /N g L Bz 4 i
IPEC-1 E A7 AR 40 ML 751

o ARIEACRIEE SR 2 BTk R R WA A LR, HRRAELE T, AT A
filt FARVS MR & 300 mg/kg TR ANAEE, T RERMIIF R EvSE =

o OMOREERURE SR 2 IR DR AR S s AR R WA BN, AR T
W A7 Btk AR IR R 300 mg/kg PRI AL FF M 3 £ T 10° CFU/kg T BRI B ZJU-F1
AN 10" CFU/kg A AT 8 I T BEAS T A IR E =2, (R BEWT A8 ARG, 3w 7 0 2R
W, WD EEHR RO I DR, DO W A 8 B e e FD S T RE, IR EIE f R T 2 K
FUATEGFERE: TR TBRE ZJU-F1 (Clostridium butyricum) AYA B, HEMA
PR Rl R ek e 38 2 D 2 Sl A AR A v O PR 5y COMCC No: 8939 AR ZF HUAT B8 (Bacillus
licheniformis) VT WHLER VBB RMARAF .



WO 2024/221685

02 um

=
S~

[
N

]

E
~
o
&
N
S

50
45
40
35
30
25
20
15
10

1/3

v Ay N S e ) e

A LAY N\ ey R ZRY

1 2 3 4 5 6 7 8 9

KNI&EN AT DR ANITHEBTE (pH7.8)
(pH3.8) (pH6.8)
AbEESE (h)

K2

PCT/CN2023/116022

—— LB S ki

FPRE (b
—— I ki
— R

R



WO 2024/221685 PCT/CN2023/116022

KEaH EiKss e DITRHE o SRONMERE

0D600

O N R [T L AT X

1 k
Bl Chy

B Ch)

EEWE

KM KES

4 3
30  Taris
— PR
- 204 XX
ﬁﬂ: R
7
® 104
g5
olom ,
3h 24h
4
0.4 5000
0.3+
¥ < 00004
9 w0
5 0.2 €
% £ 000
- . . m 5000 - -
i N |
0.0 T l'Il T 0 T T
& & g g & o,v*“ o;z‘°
o o o
& F S AN N



WO 2024/221685 PCT/CN2023/116022

HOZO+Ant

[3]::]
3
. R
. 2
% 1
®
a T T
HOZO+Ant LAZO+Ant LAZO+Pro
X 6
T
8 - HOZO#+Ant pBD-1 HOZO+Ant
) 2 * R LAZO+Ant EE LAZO+Ant
g‘ 64 - LAZO+Pro LAZO+Pro
g X
I 44 x
& =
- 3
W 54 i
£ &
% . - 2
0_
Claudin-1 Qccludin Z0-1 20-2
T BD-2
5 - HOZO+Ant P HOZO+Ant
. = . LAZO+Ant mE LAZO+Ant
LAZO+Pro LAZOSPro
R 3 hd * X
e - - %
5 + 5
u E]
w 1 . ®
# &
0 .——
Muct MuC2 MUC4  MUCI3  MUC20
X7
HOZO*Ant LAZO+Ant

Actinobacilius minor 2
Clostridium saudiense
3 3 Lactobacillus reuteri 1

Streptococcus alactolyticus

7 b ) - Clostridium sensu stricto 1 unclassified 0
Lactobacillus amylovorus = |
» - \ Lactobacillus johnsonii I )
4060 &oeo &oeo (‘i’o (,()O (‘(’o (‘(*o (‘)o (1)0
LAZO+Pro {vo l‘vo l‘y') '40 ':‘70 .40 le. .A' x 10’
s Yy T R % 0, 0 o,

K] 8



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/116022

A. CLASSIFICATION OF SUBJECT MATTER
C01G 9/02(2006.01)i; AO01K 67/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC: C01G 9/-, AOIK 67/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNTXT, VEN, CNKI, ENTXTC, WEB OF SCIENCE: %{5%, Tal%}, BRERTE, fiNBRIREs, Saplr, s, il LhREM, £
1L, (795, 185, 384, TR, AR AT E, zine oxide, ZnO, feed, zine carbonate, basic zine carbonate, muffle furnace,
calcin+, particle size, specific surface area, BET, porous, piglet, diarrhea, probiotic, clostridium butyricum, bacillus licheniformis

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 116534890 A (SHANXI-ZHEDA INSTITUTE OF ADVANCED MATERIALS AND 1-5
CHEMICAL ENGINEERING et al.) 04 August 2023 (2023-08-04)
claims 1-5
Y CN 107162040 A (GUANGHAN LONGDA FEED CO., LTD.) 15 September 2017 1-5

(2017-09-15)
description, paragraphs [0015]-[0028] and [0067]

Y CN 110655101 A (JTANGXI FOO NANO TECHNOLOGY CO., LTD.) 07 January 2020 1-5
(2020-01-07)
claims 1 and 6

Y CN 110558442 A (ANHUI NONGFUKANG BIOTECHNOLOGY CO., LTD.) 13 December 5
2019 (2019-12-13)
claim 1, and description, paragraph [0010]

Y CN 104164377 A (ZHEJIANG UNIVERSITY) 26 November 2014 (2014-11-26) 5
claim 3

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

22 November 2023 06 January 2024

Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2023/116022

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A CN 108455656 A (COSMO ENVIRONMENTAL TECHNOLOGY CO., LTD.) 28 August 1-5
2018 (2018-08-28)
entire document

A CN 112125327 A (HENGYANG DAYU ZINC INDUSTRY CO., LTD.) 25 December 2020 1-5
(2020-12-25)
entire document

A CN 107981065 A (HENAN ZHENGBEN QINGYUAN TECHNOLOGY DEVELOPMENT 1-5
CO., LTD.) 04 May 2018 (2018-05-04)
entire document

A KR 20220098555 A (CHUNGBUK NATIONAL UNIVERSITY INDUSTRY-ACADEMIC 1-5
COOPERATION FOUNDATION) 12 July 2022 (2022-07-12)
entire document

A WO 2016174485 Al (ALPHA- VET ALLATGYOGYASZATI KFT) 03 November 2016 1-5
(2016-11-03)
entire document

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2023/116022
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 116534890 A 04 August 2023 None
N 107162040 A 15September2017  Nowe
oN 110655101 A 07 Jamuary2020  Nome
oN 110558442 A 13 December2019  Nome
oN 104164377 A 26November2014  Nome
oN 108455656 A 28 Auguwst2018  Nome
N 112125327 A 25December2020  Nowe
oN 107981065 A 04May20l8  Nome
KR 20220098555 A | 2uly2022  Nome
WO 2016174485 Al 03 November206  HU 1500105 A2 28 November 2016
DK 3288391 T3 07 September 2020
EP 3288391 Al 07 March 2018
EP 3288391 Bl 17 June 2020
ES 2817623 T3 07 April 2021
CcY 1123364 T1 31 December 2021
HUE 052062 T2 28 April 2021

Form PCT/ISA/210 (patent family annex) (July 2022)



Edly e e iy R S
PCT/CN2023/116022

A FRETE
CO1G 9/02(2006.01)i; AO1K 67/02(2006.01)i

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. F 2,

R 1R ISR SO PRI 2E R A 26 5)
IPC: CO1G 9/—, AOIK 67/~

SRR R AU AR i AR B SCERA SO 3% Sk

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNTXT, VEN, CNKI, ENTXTC, WEB OF SCIENCE: % {vf¢, Tk}, BREaee, miEREREE, Diblr, JBER, fr
%, hEEH, 290, 7%, 5, 34E, TERBRE, HREMRFTE, zinc oxide, ZnO, feed, zinc carbonate, ba—
sic zinc carbonate, muffle furnace, calcint, particle size, specific surface area, BET, porous, piglet

, diarrhea, probio—
tic, clostridium butyricum, bacillus licheniformis

C. I
Egilly SIASCHE, E, FEEAAESCBE AHFHIAR ZR
PX CN 116534890 A (LLFEHF M K 510 THTEBeEE) 202348 H4H (2023 - 08 - 04) 1-5
_______________ e R
Y CN 107162040 A (N ERFHRIETRATD 20174F9 H15H (2017 - 09 - 15) 1-5
B &5 10015]-[0028)F1[0067] E*
Y CN 110655101 A (LB AR AR AR 202001 A7H (2020 - 01 - 07) 1-5
_______________ N R
Y CN 110558442 A (ZEUN EEAYHEAAGRRAT) 2019412 H13H (2019 - 12 - 13) 5
_______________ PAERIA RS0
Y CN 104164377 A QI K3 20144611 H26H (2014 - 11 - 26) 5
_______________ S S
A CN 108455656 A (| INEBRIMERS BR /A E]) 20184E8 A28 H (2018 - 08 - 28) 1-5
_______________ e S N
ﬁ%i#ﬁcﬁé’ﬂéﬁﬁﬁbﬂﬁo LIRS R
* BRI R RAL T TERGEASMIA A B0, SHE i, B0 T E#
“A” IR BIRESE R T I B — RS seE RIA 2 PRV B R A R SO
“p” BIFEAGEERREET S IE “X” ﬁ%ﬁgﬁ%’gxfgﬁ $?E%)%17Xﬁﬁ INEEREI LA AR
“E’flﬁ$mﬁmé%ﬁzF“ﬁmT%$m&%% “Y’%%#%m Tk ;ﬁxﬁ%g BRI
“p” RTBEX UL SO BRI A ISR ST, BN E H— B | S : fhve = SR
g Aﬁﬁﬁgﬁmﬁ%@%@%ﬁﬁﬁﬁﬂ%%x#(@ﬂw %%Eg@*éﬁﬁﬁﬁﬁkj wBANT, SRRTHE
el T
“o” WRAKATF. . BYEsEARAF RIS & AR X
“pr AFH A S TERR BE B HR T Ar Bk A AeA A #sc
[Elre 2 S R5E R0 H B ElFe 2k A0 2 5 B
20234E11 A22H 20244FE1 A6 H
[SA/CNAYZFRAHEE Hik SALE
HREE F FR AR GURE
HR L e D& [ T 3k ER 65 100088
HLIEE L (+86) 010—62085011

PCT/ISA/210 F2(3E2T) (20224E7 F)



Elbrfe = RS EfrriES

PCT/CN2023/116022
C. HEXH
2% A SIAzCH:, HER, fREECBRE AHFHIAR ZR
A CN 112125327 A @A R TR RAT]) 2020512 A25H (2020 - 12 - 25) 1-5
_______________ E S A
A CN 107981065 A (R IEAEIRRIE KR BIRAED 201845 A4H (2018 - 05 - 04) 1-5
X
A KR 20220098555 A (NAT UNIV CHUNGBUK IND ACAD COOP FOUND) 202247 B 1-5
12H (2022 - 07 - 12)
X
A WO 2016174485 Al (ALPHA— VET ALLATGYOGYASZATI KFT) 2016511 A3H 1-5
2016 - 11 - 03)
X

PCT/ISA/210 F2(3E2T) (20224E7 A)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/116022
o3I PRI P ha AR P

S e A - 28N .
N 07162040 A 20U7FOAH L
N 1065101 A - 020V L
N 110558442 A 2009%FA2FH L
N 104164377 A 20WNLA26H L
N 108455656 A 2018fF8F8H A
N 12125527 A | 2020%M2f25H L
N 107o8l06s A - M8FS AN L
KR 20220098555 A 2022fF7R2H L

WO 2016174485 Al 20167E11 A3H HU 1500195 A2 2016411 H28H

DK 3288391 T3 202049 H7H

EP 3288391 Al 201843 H7H

EP 3288391 B1 20204F6 H17H

ES 2817623 T3 20214FE4 H7H

CY 1123364 T1 20214F12 H31H

HUE 052062 T2 20214F4 H28H

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

