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Quality characteristics of string cheese added with red ginseng powder

Jayeon Yoo, Jeongshin Choi, Kuk-Hwan Seol, Jeong-hee Yun, Jun-Sang Ham*
National Institute of Animal Science, RDA, Wanju 55365, Korea

Abstract

According to health functional food law in Korea, red ginseng is classified as a health functional ingredient. In order
to establish the optimal manufacturing condition of red ginseng string cheese, red ginseng powder was added to string
cheese in different manufacturing processes which are raw milk before pasteurization (T1), curd before stretching (T2),
and hot water for stretching curd (T3), respectively. After 2 weeks of storage period, the hardness of control cheese
was lowest and decreased, as compared to 0 week, while the hardness of all string cheese with red ginseng powder
was maintained (p<0.05). Total amount of ginsenoside Rb1, Rgl, and Rg3 was 34.41 mg/kg in T1, 55.99 mg/kg in
T2, and 59.47 mg/kg in T3, respectively. All the red ginseng string cheese in this study might be labeled as functional
foods which can provide legal requirement of more than 3 mg for boosting immumity and fatigue improvement. Because
the sensory score of T2 was highest in texture, taste, and overall preference during storage period, it is recommended
to add red ginseng powder before stretching curd for making red ginseng-added string cheese.

Key words : string cheese, red ginseng
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Pasteurization (65C, 30 min)

Adding red ginseng powder to raw milk (T1)

! §
| Cooling (347) |

|

Adding starter and incubation (40 min)
; Choozit TM 81 (Danisco, France)
(3 g/100 kg of raw milk)

!

Adding rennet (23 mL/100 kg of raw milk)
and coagulation (40 min)

‘ Cutting the curd (1x1x1 cm) ‘

‘ Curd cooking and stirring (43C, 30 min) ‘

1

| Additional stirring (15 min) |
! |

Draining whey
(When pH of whey is 5.9)

|

Stretching
(When pH of curd is 5.2)

Adding red ginseng powder to curd (T2)

Adding red ginseng powder to
hot water for stretching (T3)

! §
| Salting (10 min) |

!
‘ Drying and vacuum packing ‘

1

‘ Storage in 4T ‘

Fig. 1. Procedure of string cheese production added with red
ginseng powder.
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Table 1. Proximate composition and pH of string cheese added with red ginseng powder

367

Sample” Moisture (%) Protein (%) Fat (%) Salinity (%) pH
C 44.43+0.39°Y 22.18+0.29° 28.86+0.28" 1.24+0.02° 5.12+0.04*"
Tl 45.13+0.20° 22.74+0.18*9 27.26+0.08" 1.09+0.01° 4.91+0.01°
0 week
™ 44.26+0.05" 22.74+0.18 27.4240.07° 1.060.00° 5.03+£0.00%"
T3 44.58+0.17° 22.94+0.29* 27.83+0.19° 1.11£0.07° 5.07+0.05*"
C 45.17+0.70° 21.51+0.44° 28.4140.35° 1.23+0.01%° 4.94+0.04
T1 46.1120.22*" 22.23+0.07* 26.38+0.16° 1.19+0.06™" 4.76+0.10°
2 week
) 44.1140.14° 22.61+0.10° 27.40+0.13° 1.25+0.05" 4.8240.04°
T3 44.8440.23" 22.59+0.18" 27.66+0.13° 1.11£0.12° 4.8140.02°

C, string cheese (control); T1, string cheese made by adding red ginseng powder to raw milk; T2, string cheese made by adding red ginseng

powder to curd; T3, string cheese made by adding red ginseng powder to hot water for stretching.

Data are meantSD values (n=3).

32-Means with different superscripts in the same column are significantly different (p<0.05).

“"Means the significant differences between storage period (p<0.05).

71740l w2 mapdel X 29] 7 £/4JS 4% Sulieman
5(2012)9] Aol A A7t 159xk9] =E3lefo] 0Ut
o Hlsh Foldor F7IRt T FASHI Y & A+
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= AU pHY S, FAREDE 71 AEolA gz
THT folFog A UERi=Tl, Bae2} Nam(2006)2] 2
i 332 W) ERS G701 Aol Aol 4L pi 7
A= ZA0] citric acid, pyruvic acid®} 22 5714 S
st g/l el Aoz 223 A3} 2 o}9 Mol
A7717to] 25 ZEetol wet A 29| pHE B A E
Al asigiedl, ole AR7IRE 457HA] At 229

Table 2. Texture of string cheese added with red ginseng powder

pHIF Z25He P4 Ll Ahmed 520119 47,
A REBS A/ ARAZONA A 15871 pHYE B
3 9 50149 AT A SAIEOM, o) = et
B 94kEo] Age JQlet oz Bk B8 9 5
(20142 B0 TR GO QI FAF Wi A
of B4 WRE WIYol BI4E =0 pHrt L4t

o

Az dAER 34 TS AR AEY A =29] 224
A2 Table 29 At} 229 @t =g Yele

Sample” Hardness (N) Springiness Cohesiveness
C 5.98+0.50729™) 0.82+0.09* 0.52+0.06°
Tl 4.54+0.11° 0.98+0.07*" 0.5240.06°
0 week
T 6.20+0.90° 0.87+0.03 0.52+0.07"
T3 5.91+0.52° 0.80+0.16 0.51+0.09*
C 3.90+0.40° 0.69+0.02° 0.47+0.02°
Tl 5.14+0.25" 0.71+0.05° 0.46+0.08
2 week
™ 6.210.70° 0.75+0.09* 0.44+0.03"
T3 5.22+0.71° 0.8240.01° 0.41+0.03°

C, string cheese (control); T, string cheese made by adding red ginseng powder to raw milk; T2, string cheese made by adding red ginseng

powder to curd; T3, string cheese made by adding red ginseng powder to hot water for stretching.

Data are meantSD values (n=3).

20Means with different superscripts in the same column are significantly different (p<0.05).

“"Means the significant differences between storage period (p<0.05).
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AZo| A GF2 A2 S4F EHe] I 2Rl Z0E Hol
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Table 3. Color of string cheese added with red ginseng powder

Sample" Lightness (L*) Yellowness (b*)
C 89.28+0.312 14.70+0.83°
Tl 83.98+0.46° 16.83+0.31°
0 week .
T 83.64+0.16° 19.71+0.95%
T3 87.87+0.50" 16.18+0.24°
C 87.39+0.23° 15.38+0.05¢
Tl 84.26+1.10° 18.66+0.45""
2 week
) 82.25+0.08¢ 20.87+0.46"
T3 85.46+0.13" 17.69+0.16°

YC, string cheese (control); T1, string cheese made by adding red ginseng
powder to raw milk; T2, string cheese made by adding red ginseng
powder to curd; T3, string cheese made by adding red ginseng powder
to hot water for stretching.

Data are meantSD values (n=3).

3r-d\feans with different superscripts in the same column are significantly
different (p<0.05).

"Means the significant differences between storage period (p<0.05).
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2 A zo| AMEE B4 9 ZA|AP|E 2 Rbl,
Rgl, Rg3 =02 &4 Y on, ol5 H7RRE 2|24 =
Y AR A e J7F A1) QlofAls B4 £
= g0l 7IeF T39] ZAleAto]E Rbl, Rgl, Rg32] §o]
59.47 mg/kg O &2 7 =A| UEt o, Ao H7IeE T2
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Table 4. Ginsenoside contents of string cheese added with red ginseng powder (unit: mg/kg)
Sample” Rbl Rgl Rg3 Total content
Red ginseng powder 2,431.02+332.397 1,368.22+207.95 222.30+93.13 4,021.54+143.76
C 0.10+0.08% ND?Y ND 0.100.08°
Tl 25.24+5.71° 6.64+1.25 2.54+0.71° 34.4147.66°
T2 37.124+8.56 15.8742.13% 3.00£1.05° 55.99+11.71°
T3 27.85+5.79% 18.67+2.64° 12.94+1.98° 59.47+10.39°

C, string cheese (control); T1, string cheese made by adding red ginseng powder to raw milk; T2, string cheese made by adding red ginseng
powder to curd; T3, string cheese made by adding red ginseng powder to hot water for stretching.

YData are mean=SD values (n=3).

*Means with different superscripts in the same column are significantly different (p<0.05).

“Not detected.

T39] ZM|LAle|= SHFS ZH2} 3.4 mg, 5.6 mg¥}t 5.9 mg©.
Z, o] A9A A7 71 R A U S |
g FZI, 1= 7JA B3 Y HFF 7155(3-80 mg)o] F
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Akt Eduls o] 70% oY JEsIelthal Harsiel
o} B3 AR AR B BAoA B4 RS 8T AT
HETH A8 ZA| Y] JA|Ate]| = Jhfo] Wil A|l2H A
20| 4 9] ZAAlo]E ZEE 0.5% Ho|E B J7} A]
Bt o @A YePdS EQ151%thdata not shown). ©JA19]
AIE v E £ AoA= ZAkAle| =Y A= W %

o122 TSNS W, T4 F2ANTIE BUS K= A
U @4 4 Al Aok Aol gl Wk A
Boh AEoE A AoE HolAd,

Table 50 WERRITE. Mo et 715 = Azl o
Z] Hjsl] gejHom WA Yepgon, of= S das
< A7RE FAANZ B AAXZ(Park 5, 2014), T4 B
T2 A7IE 4715 (Shin 5, 2009)f149] Bt v
2 Z4e] Agol 7120l ARl 9= IRl Ae= Hel
o ), 3t 5 A FE2 DAl o] 7

7 ek T304 7P RS ARE Beou $od

Table 5. Sensory scores (9 hedonic) of string cheese added with red ginseng powder

Sample” Color Flavor Texture Taste pr(f):}/eerreﬂlze
C 7.904+0.10%* 7.07+0.29* 7.67+0.12% 7.554+0.13" 7.45+0.09%"
T1 7.20:£0.43° 7.1840.15° 7.58+0.10%" 7.65+0.30%" 7.60:£0.20°"
0 week
) 7.12+0.18° 7.23+0.18" 7.68+0.08° 7.60+0.10%" 7.500.09%"
T3 7.35+0.18° 6.95+0.54° 7.58+0.38"" 7.37+0.21*" 7.35+0.30%"
C 7.85+0.09" 6.77+£0.12% 7.00:£0.18% 6.88+0.20° 6.97+0.15"
Tl 6.88+0.08° 7.15+0.18 7.15+0.09° 6.87+0.19° 6.88+0.03
2 week
™ 6.85+0.13° 6.92+0.08 7.23+0.38° 7.08+0.08* 7.03+0.20°
T3 7.48+0.24° 6.57+0.33° 6.57+0.24° 6.72+0.25" 6.63+0.33%

C, string cheese (control); T1, string cheese made by adding red ginseng powder to raw milk; T2, string cheese made by adding red ginseng
powder to curd; T3, string cheese made by adding red ginseng powder to hot water for stretching.

Data are meantSD values (n=3).

32-Means with different superscripts in the same column are significantly different (p<0.05).

“"Means the significant differences between storage period (p<0.05).
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