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ABSTRACT 

Eighteen multiparous and 19 primiparous Holstein dairy cows were used in a completely randomized 

design with restrictions to evaluate the effects of feeding propylene glycol (PG) as a dry product via two delivery 

methods on production and blood parameters. Propylene glycol treatments were administered from parturition 

through 21 days postpartum. Treatments were: (1) control: no PG, (2) top dress: 162.5 g/d of PG by top dressing 

onto the total mixed ration (TMR), and (3) mixing: 162.5 g/d of PG as a part of the TMR by incorporating it into 

the TMR. Propylene glycol used was a dry product which contained 65% pure PG and 35% silicon dioxide as the 

dry carrier. Coccygeal blood was sampled on 4, 7, 14, and 21 days in milk (±1.50 pooled s.d.). Supplementation 

of dry PG by top dressing onto or incorporating into the TMR had no effects on average dry matter intake, milk 

yield and composition, serum insulin, serum and plasma metabolites, and milk ketones, except for urine ketones. 

Concentrations of urine ketones tended (P = 0.10) to be reduced by PG supplementation from 41.5 to 15.2 mg/dL. 

This reduction in urine ketones by PG supplementation can be explained by the numerically lower (P = 0.15) 

plasma β-hydroxybutyrate (BHBA) concentrations observed for cows supplemented with PG. Supplementation of 

PG tended to decrease the incidence for subclinical ketosis from 39 to 24 and 13% for cows fed a TMR 

supplemented with no dry PG, with dry PG as a top dress and dry PG as a part of the TMR, respectively. It is 

concluded that supplementing PG as a dry product via incorporating into the TMR is as effective as when used as 

a top dress based on the efficacies of both delivery methods to numerically reduce urine ketones concentrations 

and therefore the incidence for subclinical ketosis during the first 21 days of lactation. However, it should be 

noted that the number of cows used in the current study was minimal, and more cows are needed to confirm the 

efficacy of supplementing PG as a dry product on reducing the prevalence of subclinical ketosis in dairy cows 

during the first month of lactation. 
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Feeding. 2009.Y.-H. Chung, C. M. Martinez, N. E. Brown, T. W. Cassidy, and G. A. (In press, J. Dairy 

Science). 

ABSTRACT 

The objective of the current experiment was to study responses of rumen and blood metabolites of 

Holstein dairy cows to propylene glycol (PG) under different methods of delivery. Cows were frequently fed at 

12  feeding/d to minimize postprandial influences on blood metabolites. By providing the same amount (200 ml 

or g) of PG, delivery methods for PG assessed were: (1) control: no PG, (2) mixing: 200 g of PG as a dry product 

(65% purity; corresponded to 308 g of the dry product) mixed into the TMR, (3) oral-drench: 200 ml of liquid PG 

(100% purity) orally drenched, and (4) rumen-drench: 200 g of PG as a dry product drenched via rumen cannula. 

Eight multiparous (lactation no. = 3 ±1 SD) rumen-cannulated Holstein dairy cows (DIM = 204 ±104 SD) were 

fed PG for 4 days in a replicated 4  4 Latin square design with experimental length of 14 days for each period. 

On the last day of each period, serial blood samples were removed from an indwelling catheter placed in the 

external right jugular vein immediately before and for 4 h after PG administration. Rumen content were sampled 

hourly for 4 h. Milk was sampled from two consecutive milkings during each period. Dry matter intake and milk 

yield were not affected by PG. Percentages of milk lactose were increased by PG delivered by all methods tested 

in the current experiment. Ruminal concentrations of acetate were decreased and concentrations of propionate and 

isovalerate were increased by PG, regardless of delivery method; however, total volatile fatty acid concentration 

was not affected by PG. Ruminal concentrations of butyrate were decreased and concentrations of valerate were 

increased by PG drench, either via oral or ruminal drench. The degree of reduction in butyrate concentration or 

increase in valerate concentration was affected by PG dose. Serum insulin peaked more rapidly and to a higher 

concentration for cows receiving PG via drenching but not when provided as a part of the TMR. Plasma glucose, 

however, tended to peak more rapidly to a higher concentration for cows receiving PG, regardless of delivery 

method. Results obtained from the current experiment showed that blood and rumen metabolites responded 

similarly to liquid or dry PG drench indicating that top dressing dry PG can be as effective as oral drenching. 

 



 

 



 
 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


