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Abstract

Plant-based, grain-free, and gluten-free diets have been the focus of recent research, as part
of the premiumization trend in dog food. However, the lack of comprehensive information
regarding carbohydrates in dog food makes it difficult to produce nutritionally balanced
meals. Therefore, we aimed to evaluate the nutritional value of carbohydrate ingredients
commonly used in commercial dog foods. First, using data from Euromonitor, we investigated
the trends in the dry dog food industry and analyzed the annual volume of dry dog food
sales, as well as the dog population from 2010 to 2021 in Korea. The growth of the market
was greatest in 2021, when the total value of sales of premium dry dog food was 254.3 billion
KRW (Korean won) more than in 2010. In addition, sales of dry dog food by age category
were marked by a significant increase (404.8%) in the market for dry food for senior dogs.
Second, we examined the frequency of carbohydrate ingredients used in dry dog food and
conducted a proximate analysis of the top 10 most frequently used ingredients. Subsequently,
we analyzed the crude protein, crude fat, and nitrogen-free extract in the carbohydrate
ingredients based on dry matter (DM) and calculated the ratio of metabolic energy content
supplied from each nutrient in the carbohydrate ingredients. The ratio of metabolic energy
content in the carbohydrate ingredients indicated that mung beans had the highest crude
protein content (31.3%), whereas oats exhibited the highest crude fat content (23.3%). Sweet
potatoes had the highest nitrogen-free extract content, measuring at 93.6%. The results of this
study are expected to provide a valuable foundation for the growth and development of the
domestic dog food industry, while also contributing to a deeper understanding of the specific
role of each ingredient as a carbohydrate source.
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Materials and Methods
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Table 1. The annual sales of dry dog food by price band.

Drydogfoodmarketsize 10 5011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
(KRW, billion)
Economy 1026 1047 1055 1211 1268 1372 1469 1435 1460 1427 1475 1472
Mid-priced 286 316 396 463 513 573 604 635 660 682 702 720
Premium 1315 1332 1453 1761 2086 2386 2686 3001 3256 3487 3707 3850
Total 2627 2695 2904 3435 3868 4331 4760 5070 5376 5596 5884  604.1
KRW, Korean won; Economy, dry dog food below 4,000 KRW; Mid-priced, dry dog food 4,000 KRW to 10,000 KRW; Premium, dry dog food
above 10,000 KRW.
)3 A vk H o] oS4 T3t 20| & RIS Au= Thaat ZTH(Table 2). A Bhe A 9] 5-4== 2021
W 7120 2 sa49t ut2] 9, 201012} thH] °H/\1 2,058 S7FeE A& ERIgict o|ot T2 He d 542 F5ol

A HF A 2570 gt A S =S BA1517] 98l small (9 kg P17, medium (9 kg - 23 kg), large (23 kg Z2H 2 2| Z0]|
ufebA] 5] 57 Foll ZF FEE ZAF Ak BE FEof|A ST T smallo] ZFA|Sh= H|Fo] 7 341, 2021
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Table 2. The number of companion dog population from 2010 to 2021.

el 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
(thousands of animals)

Small 21657 24346 26536 28696 29762 30639 31954 34824 37480 38244 39623 40920
Medium 1514 1697 1840 1988 2511 3258 4300 4961 5416 6132 6392 6639
Large 3411 3816 4130 4457 4800 5283 5704 6369 6951 6767 6815 6856
Total 26581 29858 32507 35141 37073 39181 41959 46154 49847 51143 52830 54415

Small, body weight of below 9 kg; Medium, body weight of 9 kg to 23 kg; Large, body weight of above 23 kg.

F7H 02 AlHE] = A 4] Abg AlE2] 25 X|AIQ! puppy, adult, senior A =2] A%} 27| ¥HSHS: ZAFSH
AT} BE 2} G B4 RESA Z7FsH= AL SIHTHTable 3). 71 Z, 201095 E] 20219744 0] g =
o] 71 2 Z1-2 seniorZ 404.8% 571 2.H, puppy 2} adulte= 242} 236.7, 212.7%A T 1] a1 2010 2} ThH] 5 A
2021 d0]| A} FE-S0] X}R|Sh= H|&-2] 322 puppy+= 0.8% o7}, adult= 4.5% 24, senior= 5%7F 57 13T
ol "] Al 50l 1% FFol A2 4 UAAIRE, 7|E W IS0 e A7 o] F715kol| wheba] i
Stof| tfgt 2B 2FE2] ¥l = 7F SRl 7]R1gh 2l o 2 b Hi i & ARo webA] E5 o o, Ht 74
olxe] 7l 7o 2 B 4 glon, veilo] waiziol ] Lyl Qleo] ol WSt HES Atels Al -
124 & wff 13HE 7P Hol Agsiotal g A ThJung, 2018). EESE HheQlo] HiF# 0 2 QlAlsh= Hhe Ao
=317) @34 104 BF5LD, 0] A7jo] el 215 40 A GOl 74 2 Wik e g A
S THKB Financial Group Incorporation, 2021). A A| 2 W74 0] I15s} dA2 Atg E20] X 4, ola7]&
EGohe 4S5 AH|AQde] ST 2 AFE T glor, MRkAQl v A Ak] AJeiA| o] ®iskel Aol Uk Olr“—iiP
Q10| WS R 714 A2 A7e] ZejullstE TS 7148} A7) Ao AizkEIch weba wezie) Tl

2 2u)2H50) AL QY Aol theh Bl B8 271 Zlo = AzbEnk

Table 3. The annual sales of dry dog food by three stages of life.

Dry dog food 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
(KRW, billion)

Puppy 722 74.1 813 979 1118 126.9 1399 1486 157.0 162.3 167.7 171.0
Adult 1576 1617 1728 2027 2266 252.5 2751 2910 3075 3190 3295 3353
Senior 19.7 21.6 24.1 29.2 344 40.3 46.2 51.7 57.5 62.7 73.6 79.7
KRW, Korean won.
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Fig. 1. Percentage of carbohydrate ingredients in dry dog food products of the top 10 companies with domestic dog dry
food market share. (A) Carbohydrate ingredients used in 253 dry dog food products, (B) Carbohydrate ingredients used
in the top 5 in the product ingredient list. All values were calculated as the frequency of each carbohydrate ingredient
divided by the total frequency of all carbohydrate ingredients, multiplied by 100.

Korean Journal of Agricultural Science 50(3) September 2023 413



Investigation of dry dog food market trends and valuation of carbohydrate sources for dog diets

Table 4. Chemical composition (DM-basis) of the major sources of carbohydrate for dry dog food.

Chemical composition  Potato Sweet potato Oat Mung bean Buck wheat Rice Barley Beet pulp Corn Brown rice
Crude protein (%) 10.54 398 14.76 28.79 14.04 7.60 10.04 13.61 9.02
Crude fat (%) 0.24 091 10.70 1.58 2.02 0.36 1.50 1.03 1.96
Crude fiber (%) 251 2.64 2.04 5.87 1.03 0.16 0.79 6.69 1.38
Crude ash (%) 494 2.84 1.55 428 1.95 0.64 0.85 10.02 1.24
NEE (%) 81.77 89.64 70.95 59.48 80.96 91.24 86.83 68.65 90.65 86.40
ME (kcal/kg) 3251 3354 3909 3224 3497 3490 3518 2967 3485 3506
DM, dry matter; NFE, nitrogen-free extract; ME, metabolic energy.
Table 5. The ratio of metabolic energy supplied from each nutrient by carbohydrate ingredients.
Item (metabolic energy) Potato Sweet potato Oat Mung bean Buck wheat Rice Barley Beet pulp Com  Brownrice
Crude protein (%) 11.35 4.15 13.22 31.25 14.06 7.62 9.99 16.06 9.01
Crude fat (%) 0.63 230 23.26 4.17 490 0.87 3.62 295 4.74
NFE (%) 88.02 93.55 63.52 64.58 81.04 91.50 86.39 80.99 91.03 86.25
NEFE, nitrogen-free extract.
Conclusion
£ QoA 714 Abge] meju|oistel tio] weizle] nst WAl FER WS HAYT WY A
Z0|ASE BF 7HEE AR of] wheba] £H|RFE] AL W] GFE] Aol tiet Bl == U8 ol Zle s
At 293 Welzio] 714 ALRe) AHE WEST} S TSk AR E0] 9 HES BARO =R, 42
o RARE S S0l U HYD 2E VA RS A AL 712 ARZN P28 A
O 2 AR &, e o)A JFA g 5 77l AT Algshr] et Faxta s &8 4 2 Ao g 47t
Hrt.
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