fm Check for updates

J East Asian Soc Diet Life
30(5): 396 ~407 (2020)
http://dx.doi.org/10.17495/easdl.2020.10.30.5.396

22 gl

oA
=T

"SEgSE A S AT et A3

396

Ingredients of Stock and Its Use as a Fundamental Component of Liquid-based Foods
- A Review -

Suna Kim' and Sun Mee Lee?'

!Professor, Division of Human Ecology, College of Natural Science, Korea National Open University, Seoul 03078, Republic of Korea
4ssociate Professor, Dept. of Food and Nutrition, Daejeon University, Daejeon 34520, Republic of Korea

ABSTRACT

Stock or bone broth is used in many liquid-based-dishes. In western countries, soups, sauces, and stews are made with

stock. Koreans generally enjoy

a variety of soups as a part of their regular meals. The Japanese add Dashi, which is made

by boiling dried kelp, baby sardine, shitake mushroom, and bonito flakes, to many dishes in their cuisine. Broth contains meat,
vegetables, and some spices and herbs. Stocks are prepared with bones, in addition to the ingredients of broth, making it
thick and gelatinous in consistency, with additional minerals and other functional components extracted from bones. The main
ingredients of stock are various kinds of savory meats including beef, pork, lamb, horse, venison, their bones, poultry, seafood,
vegetables, etc. The components of beef stock depend on the extracting conditions. When using poultry by-products, taste and
flavor need to be improved. Horse meat is considered to be safe because horses are free of the animal disease like foot and
mouth disease. Venison meat and bones have some functional components like ganglioside, making them suitable ingredients

for preparing stock. Stock needs a

substantial investment of effort. In current times, because of increase in single households

and the busy modern lifestyles, the sale of ready-made stock has increased. Chefs and cooks in restaurants, also require
ready-made, consistent and high quality stock, which can save time and improve efficiency in the kitchen. This review
highlights the ingredients and use of stock as a fundamental nutritive component of liquid-based foods, and proposes a further
study on the selection of specialized stock for use at home or in the industry according to the requirements of individual
dishes and recipes to improve their taste and nutritive value.
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Wule] 7], Ak 5o ARE Yor T 9%
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AR, F8, EE EA4 Hed, olE BF Ly o
WS o] g3t otk AR Fre] Ao|HL we] ALE-
Frioll itk ARE-S AlEeolu $5, Mot Ale) FA] 5
o 171E ¥ HAIRE Fola vl a7] 42 Ale Ao
ol Algste] Mok &3 Fulgh uhE Uehl= o Hla),
FES WS WA g FAY A, & FF 5o A=VE
W3 2B 5 S dlo] dRe) vig] 7183 ste
(Park Y 2019).

d&o] 24 FeiE B AFAN (T =R) e} sted Wt
ANl avla = st A ew], 27, Folo] Wkt 3
7S 7o dta glo] o] 7|Ee g B0t vk =
Bo| o7} 8818 AFRR(t)tn sk, 1HS 3
el DA D), IFHLEH), 2FS AFEITE & D A
O & WAAF, EAF Fol itk ek feviete] Haw
H] =3k Vg e8]zt w22, 27077} vl o]
o eHAl A 2379 Ml G AL, ARoRS Kol Hof 9
& 1A 37 Aozmof] Mol W=tk APHAREE o] B} £ T
SHAl A 4 317] 2 o] &3 tK(Wikipedia 2020). <] A+
Sy b2 w718 3~571A] Alhe} A IEo] IE &
= A2 "HTIF AW Fd gl Hol His 2ol (Je
JJ 2020), Bl=r2] EQFE-2 Wl 4lute] 9l 2
2 A7 Eol7i, 171eh 74 ek 5o A A
29 13 Zgol=, A =
S 2016). MIEFS] A= dibd o2 Amv|v o 50
I T B3 Az, A HA 2], e
3171 %= cHPark D 2013).
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AN B T E 23X o 5O 7R ARR AR

£ &% A(thickening agent)oll wa} &
THE obA] 2329l Fel(puree), 7N ol
AYE M7 vl ~A(bisques), B, WE, Z2H o Z HZ3}
Al 7HE @2 (veloute) 7} A THMorgan JL 2006).
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1715 B FEAA HES Ao}, dHo R &7/, 7t
=, olH R, AR, E2RF, AR T2 O AR E o
&3to] Azt

A oFoll A 2E(stock), B2 (broth), F&(bouillon)= T}
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ThBlanchard L 2016).
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Table 1. Free glutamic acid contents in some natural
foods

Foods mg/100 g
Beef 10
Pork 22~9
Meat & poultry
Chicken 1.5~22
Chicken bones 40
Scallop 140~159
Snow crab 19
Blue crab 43
Alaska king crab 72
White shrimp 20
Bonito 285
Sardines 280
Seafood Mackerel 215
Tuna 188
Cod 44
Shrimp/prawn 43
Squid 146
Oyster 137
Clam 208
Mussel 105
Cabbage 50
Chinese cabbage 100
Spinach 48
Green asparagus 49
Corn 106
Vegetables Green peas 106
Carrot 33
Onion 51
Potato 10~102
Sweet potato 60
Mushroom 42~180
Soy sauce 412~1264
Fish sauce 621~1383
Miscellaneous
Oyster sauce 900
Green tea 668

Source: Crowe K (2013) https://www.andeal.org/files/files/Umami
/Umami_in Foods White Paper.pdf (accessed on 24. 9. 2020)
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Table 2. Comparison of physico-chemical characteristics of water extract from Hanwoo bull’s

Ao} - o]An|

FobAlo} furbinaz

by different extraction

Times of extraction Turbidity (%)

Viscosity (cP")

Collagen (mg/100 mL)  Chondroitin sulfate (mg/100 mL)

Ist 1.34 7.54
2nd 1.3 8.57
3rd 0.81 6.26
4th 0.49 5.15

26.39 111.61
34.38 102.29
36.33 59.93
35.69 53.24

Source: Kim JH et al (2000) J Food Sci Ani Resour 20(3): 236-241.

D centipoise.

Table 3. Comparison of nutritional characteristics of water extract from Hanwoo bull’s

by different extraction

Times of extraction Total nitrogen (mg/L) Na (mg/L) Ca (mg/L) Calorie (cal/mL)
Ist 940 23.15 16.73 29.49
2nd 1,327.5 35.85 16.91 48.06
3rd 1,195.63 22.74 13.89 24.1
4th 1,160.75 17.16 9.44 18.42

Source: Kim JH et al (2000) J Food Sci Ani Resour 20(3): 236-241.

Table 4. Typical concentrated beef bone stock

Creamy to light brown paste

Appearance & odor with a mild beef odor

Total solids 68+3%

Protein 28+2%

Salt 12£1%

Fat 26+2%

Coliform Negative
Total plate count < 100 CFU"/g

Source: Meat and Live Stock Australia (2001) https://meatupdate.
csiro.aw/infosheets/Preparation%200f%20Bone%20Stock.pdf (acce
ssed on 22. 9. 2020).

D Colony forming unit.
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Aol & 4 gl A7 5 ~Z, R AFau gy
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¢

253 vt o W B 3 Z ol Fr)E
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ks Yehll= ZEAU 222, dehde] o] wol 4
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of H|Z A~EHT} H|wA Ze]AZto] 3~4A3F AR Fral



30(5): 396 ~407 (2020) 2% 979 85 A8 L o] Lo I 401
222G e HAE R AFEITE 252 dibzlow IE B BES PR dulrl Z71gk] uet Ao weAe §
oA AEE ¥ Belr] A&, & wEl S5 Al Al 22T 2ol gle &8s g, AS33dA | v, 9, Mot
o] FHgo] Yu BIL wHT} 85T 99T 2] R Bol ¥ A3y] 27MEC] FAHER 41 9lof o]F o] &3 & &5
3 BIE w o] TS @o] £EHAN At %o AlFo # A7t Aok ®@elE] S5 wlo|2~E o] 83
W, T %%E Boka ¥ AE Al HAA Vs E W 85 el B3 A7} o] Fo]H (Na SM 1999), &
=t A7 23 = UtHChoi SE 2011). 1 9] & mr—roﬂ 2] &4 AZ =gl B3 A(Choi SE 2011)14+= &
Tt ATFollA EE}EA ANFE geElsle] & S5 AR g AZ Ho|aE H A Ho|xo| vlE] Zehly) 23| Fo
3l @ (Woo HM & Choi SK 2011)9lX= EvfEe| & ke ol & vt J3ks T+ f oAtz 3
o] e frlites w g Mgl HX0Eo g & A I EZo] g 3 ©)F(odd-flavor)e] ¥JCE o
Zo] T7HEAT g HUbge] W H S5 ot AXE AW Aksl YA ES] hexanal] FHeFo] w9~ oK Table
ZA3 7714 ek A4 Kim SS 5 2007; Kim DS 5 2010) 5, 6) & FAMES o] &3l A& Atk Algolu gl
e 03%2] 25 HA7EHHS Iql Z ohn|iAke] gt S et FRE A et U

ks Ue O}DlL*H ol 7MY o, AuE A

7hekel wet S T2 e Q9] FHE Sk, 3) &

27 A8 FEe T8 Aol E YERA] dth e Tur]e dinpm, W), Ydds, U 5 Y 98
FAHES o] &3 250 A|xd] B3 ATE o] Folxl=], kel SJofr]otol| A An|E=H|, 3t AH| o] 4 729k
drol= T2 S Je=E FAvr} o] FoIHA T, FH olg] Fwolth =7, A, AT, 1, shn, ZEA S}

Table 5. Proximate composition, nucleotide and its derivatives, minerals of soup base prepared with chicken heads or
whole chicken

Soup base prepared with

Chicken heads Whole chicken

Moisture”™" 97.97+0.07 98.73+0.03
Proximate composition Crude protein 1.42+0.15 0.81£0.03
)" Crude fat” 0.1820.01 0.28+0.003
Crude ash’ 0.19+0.01 0.14+0.003
ATP” 1.92+0.04 2.79+0.13
ADP™™ 2.02+0.19 6.300.08
Nucleotide and its AMP™ 10.73£0.18 21.7540.85
derivatives e
( ug/mL)z) Inosine 36.75+£1.97 101.68+2.23
IMP™ 20.020.69 68.90+3.55
Hypoxanthine™” 78.89+0.01 47.53+0.56
Ca™ 13.85+0.09 17.80+0.15
P 108.33+1.45 243.33+1.45
Mg™* 11.57+0.24 29.07+0.23
Minerals (ppm)” e
Na 398.00+3.21 232.33+2.40
K™ 412.33£1.45 609.60::1.20
Fe™ 1.88+0.09 0.40+0.06

Source:

Choi SE (2011) Korean J Food Culture 26(5): 468-477.

D3 Mean+S.E. of triplicate determination.

koAE ok

Significantly different by independent #-test at p<0.05, p<0.01

and p<0.001, respectively.
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Table 6. Free amino acids in soup base prepared with
chicken heads or whole chicken

Soup base prepared with

Free amino acids

Chicken heads Whole chicken

Cya"™ 0.61( 0.27) 1.25( 0.43)
ASX?* 12.80( 5.64) 14.26( 4.88)
GLXY 59.97(26.43) 47.23(16.16)
Serine 17.76( 7.83) 24.56( 8.40)
Glycine™ 27.27(12.02) 39.00(13.34)
Histidine™ 2.90( 1.28) 5.23( 1.79)
Arginine” 6.56( 2.89) 15.80( 5.40)
Threonine 14.54( 6.41) 15.32( 5.24)
Alanine 29.17(12.85) 41.41(14.17)
Proline” 9.58( 4.22) 14.83( 5.07)
Tyrosine” 3.89( 1.71) 5.26( 1.80)
Valine’ 7.55( 3.33) 11.30( 3.87)
Methionine 3.01( 1.33) 4.42( 1.51)
Isoleucine” 4.43( 1.95) 6.46( 2.21)
Leucine 9.05( 3.99) 11.67( 3.99)
Phenylalanine 3.90( 1.72) 5.49( 1.88)
Tryptophan 2.14( 0.94) 4.10( 1.40)
Cysteine 0.12( 0.05) 0.19( 0.06)
Lysine”™ 226.95(100.00) 292.31(100.00)

Total 226.95(100.00) 292.31(100.00)

Source: Choi SE (2011) Korean J Food Culture 26(5): 468-477.

D Cysteic acid.

? The sum of asparagine and aspartic acid.

 The sum of glutamine and glutamic acid.

N "™ Significantly different by independent f-test at p<0.05,
p<0.01 and p<0.001, respectively.
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Table 7. Protein and total mineral content of bone broths
compared with counterpart product of “Taranaki Bio Ext-
racts” LLC from New Zealand

Concentrated bone broth

Beef broth

0,
Content (%) Beef broth Horse broth (New Zealand)
Protein 23.2 25.1 30.0
Total minerals 107 13.0 15.0

(ash)

Source: Chimegee N & Dashmaa D (2018) Mong J Agric Sci
23(01): 30-34.
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Table. 8 Comparison of the mineral contents and daily value of concentrated bone broth with recommended mineral

allowances
] Recommended intake (mg/day), Mineral contents (mg/100 g) Daily value (%)
Minerals 1)
FAO of the UN/'WHO Beef bone broth  Horse bone broth Beef bone broth  Horse bone broth
Ca 1,000 85.3 66.6 8.5 6.7
Mg 220 46.7 10.0 21.2 4.5
Fe 18 233 12.3 12.9 6.8

Source: Chimegee N & Dashmaa D (2018) Mong J Agric Sci 23(1): 30-34.
Y Food and Agriculture Organization of the United Nations/ World Health Organization.

Table 9. Essential amino acid content and daily value of concentrated bone broths compared with recommended amino

acid allowances

Recommended intake

Essential amino acid content (mg/100 g)

Daily value (%)

Essential amino acids (mg/kg per day),

FAO of the UN/WHOV

Beef bone broth

Horse bone broth Beef bone broth Horse bone broth

Threonine 15 10.99 7.37 7.3 49
Valine 26 8.76 6.15 33 23
Methionine 10 11.20 6.83 9.2 6.5
Isoleucine 20 6.92 4.68 3.4 2.3
Leucine 39 9.16 6.32 23 1.6
Phenylalanine 20 23.29 17.11 8.3 6.9
Lysine 30 12.82 8.89 42 29
Cysteine 4.1 - - - -
Tryptophan 4 - - - -
Total 168.1 83.15 57.34 38 274

Source: Chimegee N & Dashmaa D (2018) Mong J Agric Sci 23(01): 30-34.
Y Food and Agriculture Organization of the United Nations/ World Health Organization.
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Table 10. The expectation factors and concerning factors for ready meals (%)

Expectation factors Concerning factors
Taste Menu  Convenience Nutrition Satiety Off-flavor  Instant Safety  Ingredients Hygiene
Instant rice 76.7 70.5 35.1 16.7 9.1 414 39.2 14.0 6.1 4.5
Cup rice 73.2 70.4 43.0 11.2 3.9 40.0 30.3 19.4 8.8 6.8
Porridges 78.0 67.9 65.8 31.2 12.4 29.9 21.2 25.2 8.1 5.8
Soup 85.4 80.0 48.7 115 5.0 41.6 36.4 14.0 11.7 43
Guk 77.7 76.5 60.5 18.2 3.0 45.5 12.1 26.8 11.4 7.4
Jji-gae 87.6 87.7 49.7 7.2 2.0 56.9 16.4 17.5 9.0 7.6
Tang 76.2 74.7 532 14.0 35 51.9 14.7 253 52 11.3
Pasta 87.5 80.4 452 5.4 1.6 52.1 3255 11.6 2.9 2.8
Blf:‘g:an 83.1 78.3 67.9 7.8 23 53.8 249 16.1 6.7 638
Curry sauce 84.3 75.8 389 8.4 22 56.7 24.9 13.0 5.6 29
Source: aT (2019) 2019 Segmentation of Processed Foods Market : Convenience food. p 87.
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