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Fig.2 Glycerol involved in glucose metabolism pathway!'"’
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minantium ) & H MR E L TR E LW M, AT E
HI, M. elsdenii ¥4 H il & WP~ AE LR Bk T
B R E T R A BRI S, ruminantium
XFERFARR I R VE 2 A (RSN AR A 4 S0
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TRIE T TIR R C R & &, HX RN R
TR, HMXE E 4 VFA SRR
SR AT BB A2 BT H Vi A0 5 5 2 B D R ] R A A
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I, 2 BT R AR S PERRAR T 20% . AL, ST
FRRIE ST 2 Y, 3 Aot A A 4 T It s n 210988 B
S5 ' AR 107 W 0 R BEAR T 48% ~ 77% " I 46% ~
80% "™ (AAFL I H DM IH L3R, i ) 3L b A
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FRAFVE , an g B2, AT DADR RR 1) R UKL 1 3R 4R Pk |
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Table 1 Effects of glycerol on feed intake, growth performance and nutrient digestibility of ruminants

T i S IR

#s oy

A it W Maximum Supplement R ik
Items Number BW/kg PP Effect Reference
supplement level method

W4 Beef
FATY VAN P VI e= 1S [m ==y
/NS . AERPERE RSB (NS) LA
Crossbred bull 10 209+33 18% TMR ARG TR & & (+) [50]
P ; g s g

50 255+4 10% TMR FEsI0 BINEEA 7.5% 0] AR PERE(+) [51]
Crossbred cattle
FIARAEA oy st 0 by g LR B TR 73 A 2 i (+) 5
Limousin bull 300 273243 1% Tk e 4% 1y K3 [52]
W IR AR . AR PERE VRS BT (NS)
Nellore bull »0 279=16 28% TMR i BEHUIL 28% 1Y K 53]
FLAZN . XUBR RS (+)
AT 30 31129 16% kb FRRIR B () [54]

Crossbred bull

fEHUE 15% 17 F K
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aximum Supplement
Items Number BW/kg Effect Reference
supplement level method
FGES . WAL 20% 0) AR K PERE (+) 5
Crossbred steer 100 312£13 20% TMR REIUIR ok [55]
984 e 4 - et UV 0.2% I SR AR AN (+)
Bos indicus steer 24 3215 0-2% LS VLR 2 1 oA (—) L56]
B . NH, ¥ (-) , 3 F BCS(NS),
Crossbred beef steer 256 2215 10% TMR 510 STHRER(+) L57]
g A A ek et b 3 AR TERE B E AT A BT(NS) ;
Holsein bul om0 AR AR L Y ]
PN . e TR LA RS 2
Crossbred bull Ad S84 18% Sl WH SN (+) 58]
NI IR 4 , AR T (NS) 5 REERUR 10% (1
Nellore bull 00 STx25 10% TMR M0 Fookmk [59]
R H R .
; WA 2% B
Cr(.)sspred . 63 422429 16% TMR H ¥ W DR (+) [40]
finishing heifer
N Fi/NG el TINEN 21%0F 38 & ARk
Nellore bull 10 42719 28% HoRksp B (+)  RRBURE K L60]
i 2 1 4R st el L AERERE VRSB LA R
Korean cattle steer 20 o471l 3.57% HoRH I JEOBE AR IR ' (NS) [39]
AR AR 2 I 4 Lot th s WM (NS),
Angus-cross steer 30 00734 1.3% Bk s AN e AN ED Lo1]
W4 Dairy cow
ﬁ’ﬁﬁﬁwﬁ 8  535x14 156 g/kg TMR s DM R & m 2K [48]
Holstein dairy cow
ALY o N P B HRNASP A9
Holstein dairy cow 6 SBT3 0% FR R R [36]
iy ST 5 4 S R (), WE A BCS(NS),
Holstein dairy cow 21 004=39 210 @ke  TMRUBIEAN oo e ek () L)
AL 4 . T BCS DM
Holstein dairy cow 30 02017 300 gd TMR H 30 R YR (+) 260
BNl 5% DM R EH#(+) ,
fj:fﬁi cow 24 67158 10% RREREm YR (NS) s IR 10% Y . [44]
Y NDF L1 30%
sk 4= Buffalo
DM Rk (=) , Wik (+) Y HE A
ke B AR 4> (BCS) (NS) ,OM FiHE
Dair buffalo 24 55211 300 mL/d Yok S5 rEmOKL G PRI A (NS) . [38]
& F405 (DM) KL 145 (CP) F
HLLT4E(CF) ) RMLIE LA (+)
= Sheep
B R ik B2 DM R & (-) , B F I FE A BCS
i 30 39.4+1.3 400 mL/d PoKHEI  (NS) ,DM APPSR LF4E(NDF) f1 [18]

Sarda dairy ewe

Wi Ve e 2T 45 ( ADF) eI L5 (+)
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gk
" R SN am s =C N .
I = 75 3
A . i Maximum Supplement R ik
Items Number BW/kg Effect Reference
supplement level method

Santa Inés =

N . AN 10.9%0 ;DM R EE&E K,
TN 22 NN Ay FB R K

40 21.0+0.8 18%
Santa Inés crossbred 7

male lamb

TARRAIN o1 293.76 g/d; IR 10.7%0 . [37]

DM .CP NDF b &5k

NS AEE; (+) Hm; (-) @A, FEE,

NS not significant; (+) . increase; (—): decrease. The same as below.

32 MEFRVREBENLENEW

55 DM R & i — A, 765 A R b s i H
X 3 R W 0T AR Y 5 e AE R RS 22 AT A —
xR HTE DM REEAREMHEILTS
EFHRYIT AL R A [, Sidekum ' #F 5% W,
215019 Mk B H 6 AL (OM) NDF FlE #3 19
T REA B F W, Boyd 5™ 18575 1)
AT TP AR RS A 400 g¢/d B HET R B
IR R AE LR KR B E A, Winter-
holler 45/l ¢ 38, 4 45 4T U J5 191 A 2F £ 4= 1) i
860 g/d H it A T 4E+5 5 4R BT 5 ( BCS) B, K
R IR X gy 38 AF A Ak R T AR TS e, SR,
Wang %51 W 22 3] 4 3k 5 4 7 7 100, 200
300 g/dfgH T LI = DM NDF Fl ADF 9311k
ROX IR E W E BRI MR SR Hales
AEVIRGE AR, 24 H W S B R el A R R A
AR AR A SR B, UL B A HIL A R R 1 R
WAL L PR, B Ab, Paiva 455 WLEEH, 24
AL DM oL H K SF 2 70,140 B¢ 210 g/kg B
AL DL R L 5 4= X DM, CP KL IE 5 )
fb3 , Schroder %5 {57 2 W, H 3 o35 0%
IEER T 205 FORA AL, AT DA K M 2 55 8 55 )
FETE AR, FEK A b, R RSk A B 150 A
300 mLH I A0 OM FIEESE# P aR K AL & 9
HI LR H 25 7 DM CP FUHL £ 4 iy i 1k
RS G DM R A 18% 1 H I AT DL
PR K AL A B R YT O B
KT H MRS =5 75 0 0 Ak R BT R B 1 R
S ] R T AR B R M R T R A
A, MR R A A A R T R S 1
AR 54N Donkin 251156 B, 54 DM
AR 5% . 10% 8% 15% FHH 8% £ k), 2F

AT A B B AT, 32 I R AT B2 T
XTIEE 8 U  IX R RN A 4 2R 3 ik 1Y) 57 T 52 M) 335 G
1. AR A a3 AL H I B AIK T B, fibrisolvens 1)
DNA ¥ B | AbuGhazaleh 45 WL £ 5| 75 14 &b
257 #H H b AT AR AR B Ak 98 1 BK B ( Rumenococ-
cus flavefaciens) 3% ¥ 1R 22 1K ¥F ¥ ( Fibrobacter
succinogenes) W £F 4 25 43 ff 15 P, 33X 26 (0] @A) fiE
SR I AR R AR A I B G R £ 4E 0 A
R NFEMF IS R 2 8] B Y 22 5 0T e S AR
HhKE R LSS 45 1 (AR 5 AR Py
)X,
3.3 EKMEsE R IERE KRN

TE 4 sy iR v s i H e 5 f BCS 19
500 DR 30 T S, — SR A 9 465 R i s e AT R 52
i858 Gy — SIS B 2 S A A A 00T R
DT RN B 2 3l W i H b AKCE H b2l B2 A iR
FRAE, Hh A ok B A ML RE R Y, S
HM AR R AE S ME — RE TR B, N R A £
B F KA & Fr & A 1 B e ) X —
Fa R, FER IR I T LARN FE AR R B IR
RO A RURHE AR R I A O — 3 4 A
BRI Y, W58 R W, FERLERDRL LE A8 R 40% B9 B AR
HA W AR AR R IS0 7.5% 19 H kT DU AR — &R
B 7R R R Bk R B A A KOs R A Ty
A 3522 5 . Anderson %5 HGE B, £E /)N
BEAEF AR A I 18% B9 H Il 2R AR 1 oK A HF
PR RPN TR A f, (BN /IN B A i 3 R
AN, Parsons 28 VO BFSY R 2SR/ NEEA
FHEARR R AN 2% B9 H I, R B R A R
1k 1B H 34 FA R AR A B 4 . Almei-
da %5 URRSE R FE A4 Sh iR R i H Tk 4
Hmsh ik, X EE R T H M E RN
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TR S 80m B b VEA SRR, i S
VFA {2 953 5 Ha 14 A5 4 RN 3G i, 45 Jm wig lig g AL, 42
FRIX LU Y 2 BRAE T, OF  sh W SR AL B R By RE i
W, Gorka 2™ AfF 78 7, 4 M H 3 X 0% 4 1A
H A BCS A BUI R i, I 3 B 2 5 R B A VFA
7o R RE R N R B AR E R BCS I E IR E
BEAh iz i i A2 R A ( Bos indicus ) Fe 4= FH
M5 3 R A7 PR PEAL B 08 T 24 h BRI
KA H 48 h JERCRAN I H & 5 H b AH ¢
I AR TG B3 TR SR A RS O HP4E 48 hy i
28 R A S I i T B0 A A R K T
Wit S IR I 28 KT T o i LR B R Y A
fife, RVEEHE IS T B ot B 7K S 38 hm By 7= A= 9 2 2 T
Bl BRSO

TR 3% 375 48 vh ) R R 4R 1 B B, HE Il g s
PnEN A A4 A- AR b, B RSS2 O T 0 AR A
FIHE R eI RE " o A H G A A P
3 RS A A 110 A it B A RS 3 W 354 (HL X
TRHE AL A — 8 W R0 VR T 320170 R0 Sy — e
ATAT A ADRE B 43, ) B T80T b ) e A S ) o
5% M,

FLEMETRFEA 3B AR T2
10| SR/ S 1 R S = i & R 1 L ==
SR T A A B Be . TEREA RO B B, TS SR
MK FIfE f ik = SR LR AE T R N, HIR#h 72
VT LA A4 AR RN R i B S S A H R
IR T T 38 A 5 ) 1B K P A R T W48 AR A
L R EEZ/EMNT™ . Omazic ™ HE T &
A H 0 A O AR #b 7S R R AR AR D IR R T
W, % B5 IR R 5 e 2 0 B T IR D 8 R Y B 4 AH
P, MR 5 A H il i E kb 78 A B2 2R 1Y I AR 7K
SRR T IMORE K T 2 B e R A Y — A
AR bR, A5 R R W H A T A b G R T
NRAN FE W By e AR, A, IR RD FE W P
A HAMAS 23 52 0 i 18 40 T A0 LR T A AR, (H 2
FEASEA 2S5 rp RS I 21 R I A 2O G L AT TR
( Lactobacillus reuteri) FUE BN,

L A4 G L AR P B R R TR L
TESC AR, LR B LB 7 A AE = 2 2URIBG
B A 1M1 R 2 W R 5 2R K A3 i) R A R
Tk, i AR R AL B W7 R ( non-esterified fatty
acid, NEFA ) I B -¥2 5 T R ( beta-hydroxybutyric
acid, BHBA., i g 5 2 i Jp5 7 &£ ) 48 70 ) K F Tt

U Hh A A — b T L S AR AR
Fk AR 2R AT TR e AL R )
HFEH I AT B i Vb R A R K 7, B IX NEFA
Al BHBA 7K 3, 5 800 4k 45 4% 5™ John-
son ™ I AL LA H 9l ok T ER S AR PEA
IR R 1) 78 7E #1356 |, Donkin' 7
WL A ) H I iR PR 1 A R DMLY 5% ~ 8%
1B Schroder 2% i Fil 10% (14 H 25 4 7% 2 f hi o
50% BYTEMT , B A WLEE B X8 27 i A = FlE AL
o E e Y A R U 2, ) Ah, Carvalho
SRR, A 7 AN IS A A AR R ) R
I 11.5% F 10.8% (14 H- I s, & 30 i ¥4k i 260 4 7K 7
A BEAC I R M MR RR, 28 b TR 7
1R b T g AR S PR S A 4 I
TR i P RE 23 G 0, AT 23 5% e JHE U vh T R Y
WS AR,

E N L 3 4 PR 6 v 3 0 R A AT AR
S AW FLPERE Y DR X 4 B A It 9 B 8 3R
A AT . H AR 2R 7=l b gk ol 2
— o 2 L K GRDRL JEURE T L R 4 A ) R A
I, IR H AT LA 500 7 A i R s IR I
REdR R AL ERE . AT R, 4775 5 d
F IR 500 mL/d H B, i ot NEFA 17K 79 B
G, 33 2 WA H 9l A S A R R B T RE A
PR, FHM (TR, T4 220 65% Mgt
) WA A & — A Es ), 24 LA Top-dressing 1Y)
77 25 FL - A % A 4 PR b B, 6 A AR
RE - i i 2] T BRI Paiva 48P it
B, WAL B 4 AR R T AR £ R 21% B
DM {H LR AR E R R o A SR, (H A R
DM RER M= E, Wik, 4 Hmmasn e T
14:% IsF, 7T 36843 B4R o 108 S B3 T 15 ELAS 23 %
Wb B A K P BE = A2 0 B2, Boyd 45 BF5Y
RIAE fa W05 4 2R A H MR (TMR) s in
1.57% W H s, X6 7= 5 i 20 4 DA g Ok T
SRR A T — R BRI, LR H R TR
B S ER L], B T N ER A TR LA, 3 1
WS AE AR LN B RS A K I
FIHE B I OB IR A Wl AR, Liu
SO SR T DAL R I H T 2 % fie AT 98 4 e S
A=A R 1) T s ), HLARI &8 153 g/d B,
X fig AR AT e 1 SR B Ok I Y A A
WKV 38 in \NEFA KV, (K& T FE308 2>, Goff



73 AT A5 b 7E S 2 sl A 7 rh

3615

ST o, Ml it E AR AL 2 A
3 L B H A 0544 1l v AR K A i B T
16% .20% 1 25% , @it DA X SeifF 5y 25 ] IR
B I S AR M AN [R] 4 A i v AR
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7R 21 ORI A 4 bR K 20 R B, A X DM
kBT WA AE M, B AR K CE
(0.43 kg/d) BT 77 J5 55 21 ~ 70 K B L 4] i

KO H Il A4 A 38 hn T S £ iR R, HL S5 0 R
ZHAR L, ) R g s I K R A A i R R A
THFEL, B E R B Bh WL 2 R AT R
RGN, LR/ TR B LB B AIK, DL A il 2 BHBA
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Table 2 Effects of glycerol on milk yield and milk composition in dairy ruminants feeding

o = S I N
i B BT Mamam ST e it
Items Number BW/kg supplement tppemen Effect Reference
method
level
#44F Dairy cow
faf $H7 $H 44 4 . . 1My A 1 Ak Bg i 2 ( NEFA )
Holstein dairy cow 18 o 500 mL/d ok a1 I (=) B S AR O (+) L
wy 4T 4H . -
s P 33%  WEGRIEA RAECE RRR AR () 78]
olstein dairy cow
PP IR R A S (=) WA
i H
iﬂiﬁicw, 30 - 0.86 ke/d  BOKIEEI () RE TR (5 R [76]
Y B TR (BHBA) KT (+)
fi S 3R 45 4 . MENMM TR R (+),
Holstein dairy cow 0 S08£19 1.o7% TMR i Wl 2 ARONE (+) [25]
P L AR (),
fﬁjﬁﬁi cow 14 581+30 500 mL/d YooK H BRI A hRear FLALA (NS) | I [84]
‘ Y HAIHE Wi % F1 BHBA /KF (NS)
far 97 475 2 e PR (+) , FLr (NS)
Holstein dairy cow 6 P87x39 30% B I % 5 25 I BHBA 7J(EF*( NS) [36]
BRI 5y . Fﬁ%ilﬁﬂﬂa"i;—éﬂggmi)
Holstein dairy cow 29439 210 g/kg TMR P8I T (DM) AR JH IE{W@( [45]
T (+) BRI 14% E R
A0 i bk L 20 MR ST AR 1 70
ﬁ?ﬁiﬁwﬁ 30 648+57 153.2 g/d TMR HEA0 (HSP70) mRNA £k (-) , A5 [83]
Holstein dairy cow SRR (+)  FLE R (+)
ﬁ’ﬂﬁﬁ%% 39 660 250 g/d Top-dressing WAL N RERE AR (+) [82]
Holstein dairy cow
iy BLLT I3 2 PR (+) , FLELAT (NS) | IR
Swedish Red 12 — 450 g/d TMR FR%sH0 %9k BHBA NEFA FlES X [85]
dairy cattle A K HF—-1(IGF-1) 7K (NS)
W 2 =L Ly A EL
TRLL 42 — 500 g/d KRR SRR AZA TR [86]

Swedish red cattle

FUISH (+) , R (+)
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JK 4= Buffalo
Wik 4 VI PR (+)  FLIT (NS) |,
Dairy buffalo 24 552+11 150 mL/d YK s HIETHE BHBA ACF(NS) [38]
2 Sheep

L f \k = v jb %2 7| L~
PRI 30 304:13  A0mid Bokspam o0 (NS RBSURRRIREE

Sarda dairy ewe

() AR E AT (+)

3.4 XF PR RR A TR A R E K B9 B2 I

P T 9 20 1R AT 2 3l W U U o
SARE R R P A A TN R AR T
VAR DR AR 0, S A4 7 RT3 o W S A ik AR R
JECIEHE T LA Hb B DR A, PR R Y
T T I  JUL PR B D e DT R A 1Y
BRORE | DRUR I 22 P 5 B R MR, T 4 15 R W B
., AT HIMEA DL LR RO, A S H
IR AR AR R PR Jo T T A A AR RS T . Krue-
ger 25 Y HAIMAE IR B P AT 30 0 AR 05 4 A TR
TP, DT ] 338 a0 AN 16 R0 I 7 2 1) 2o 938 i %,
— L3RR /N i 0 RS % A5 )RR R B AR A
i IV TR RN 22 AN R i 7 1 B 22 %) 1 A B LI &
WH, Van Cleef 4% 3 8 %, 7€ Nellore 72 4= 17
FR AR IH I 2 30% B, 1T ks A P XUBR L 20t
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PR, ] WL A 34 4020 A0 ) R rp s i v 3k 12% 19 H
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WE R T 1) B R 32 52 ), H 1 L PR v o s A
S5 WL G G F it DA R BCE MR 2 (R I AH 56 56
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Application of Glycerol in Ruminant Production
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Abstract; With the advent of a large number of biofuel by-products, people are increasingly interested in pro-
ducing biodiesel as a bio-renewable fuel. Glycerin, also known as glycerol, is a by-product produced in the
process of biodiesel. It is a colorless and flavorless syrup-like liquid, but it tastes sweet and has a high solubility
index in water. In addition, glycerol is an important substrate for the synthesis of triglycerides and phospholip-
ids in liver and adipose tissue, and also can participate in gluconeogenesis and glycolysis pathway for glucose
metabolism, thus increasing blood glucose content and reducing ketone body content. In recent years, a large
number of experiments used low level of glycerol as a supplement to improve energy balance and hepatic glyco-
genesis for dairy cows in transient period in order to alleviate ketosis. However, when the level of glycerol sup-
plement is too high, the ruminal contents of propionic acid and butyric acid would be increased, which could
cause rumen metabolic acidosis. This review summarized the feasibility of glycerin as a precursor of gluconeo-
genesis to replace some portions of energy source in diets according to the effect of glycerin in feed on growth
performance, nutrient metabolism, rumen fermentation and carcass traits of ruminants. [ Chinese Journal of
Animal Nutrition, 2021, 33(7) :3608-3621 ]
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