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Abstract

This study was performed to investigate changes in the quality characteristics and chemical compounds in garlic
shoots by blanching for different time (0, 0.5, 1, 2, 3, and 4 min). The color (L, a, and b values), texture profile
(hardness, springiness, chewiness, gumminess, and cohesiveness), total vitamin C, total sugar, total polyphenol and
flavonoid, chlorophyll a and b contents, total pyruvate and thiosulfinate contents of the blanched garlic shoots were
examined. As the blanching time increased, the L and b values decreased, while the a value increased. Hardness,
chewiness, springiness and gumminess of the blanched shoots were significantly lowered with the increasing blanching
time. Vitamin C content of raw garlic shoot was 1.62 mg/100 g while that of the blanched garlic shoots was
0.16~0.24 mg/100 g, implying vitamin C loss into blanching water and destruction by heat. The total sugar and
polyphenol contents were fluctuated during blanching, but over 75% of their initial levels were retained under
all blanching conditions. The total flavonoid contents increased as the blanching time increased. The chlorophyll
a content did not show significant change with blanching time, but the chlorophyll b content significantly decreased.
These results suggest that blanching for 2 min could be the best for retaining beneficial compounds and desirable

quality of garlic shoot.
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Table 1. Changes in Hunter’s color value of garlic shoots treated
by different blanching times

Blanching time

(min) L a b AE
0 4521£122"7 7755093 17.88£2.76°  57.19:0.17"
05 45058051 -9.67:044°  1508:1.55"  56.79:0.01°
1 4.19:1.14°  9.14:088"  1572¢155%  57.71:0.52°
2 4346:041°  761:027°  15.112088"  58.00:0.64°
3 368:071°  -684:021" 14412076  57.51:046"
4 02674122 520:081°  1248:267 57912068

DAll values are meantSD n=9).
Means in same the column with different superscripts are significantly different
by Duncans’s multiple range test at p<0.05.
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Table 2. Changes in texture characteristics of garlic shoots treated by different blanching times

Blanc(hnilrilr%) time Har((;l)less Springiness Chewiness Gumminess Cohesiveness
0 2431.19495.447% 10740.11° 1025.19+111.31° 920.16+106.26° 0.37:0.04°
0.5 1810.81+72.03° 092+0.12° 503.96+59.71° 586.20+84.42° 0.39+0.14°
1 1542.11+88.61° 0.860.16" 462.6789.90° 529.92+56.31% 0.34+0.20"
2 1525.27496.05° 0.98+0.10™ 501.53+76.77° 535.90+81.45% 043£0.16"
3 1300.57+58.02° 092+0.12° 328.00£59.12° 357.23+54.07° 0.34+0.10"
4 1118.49+61.03" 092+0.16" 218.17+31.31° 278.54+35.67° 0.23+0.04°

l;All values are meantSD (n=5).
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Means in same the column with different superscripts are significantly different by Duncans’s multiple range test at p<0.05.
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Fig. 1. Changes in total sugar contents of garlic shoots treated by
different blanching times.

All values are meantSD (n=3).
“Means in same the column with different superscripts are significantly different by
Duncans’s multiple range test at p<0.05.
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Fig. 2. Changes in vitanin C contents of garlic shoots treated by
different blanching times.

Adll values are meantSD (n=3).
"“Means in same the column with different superscripts are significantly different by
Duncans’s multiple range test at p<0.05.
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Fig. 3. Changes in total polyphenol compounds contents of garlic
shoots treated by different blanching times.
All values are meantSD (n=3).

"“Means in same the column with different superscripts are significantly different by
Duncans’s multiple range test at p<0.05.
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Fig. 4. Changes in flavonoids contents of garlic shoots treated by
different blanching times.
All values are meantSD (n=3).

“Means in same the column with different superscripts are significantly different by
Duncans’s multiple range test at p<0.05.
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% ZRado IS 794912 46~106.97+9.69 1g/gO]
a1, g3 Akl Zojd = Hap hashe Aotk
ArlsZe] & F22d e 103.92+1.16 ng/go| A=),
302 HlH nlsEoAE 1069749.69 ng/g 2 E F2aY

Table 3. Chlorophyll contents of garlic shoots for blanching
conditions

(ng/e)
Blanc(hmujll%) time Chlorophyll-a Chlorophyll-b Total chlorophyll
0 7476083 29.16+1.99° 103.92+1.16°
05 79.82+8.91° 27.1543.95 106.97+9.69"
1 73944430 2026+1.74° 94214507
2 7136+1.46™ 20.88+2.86" 92.25+145%
3 66.15+1.82° 18.11+1.20° 84.26+1.59"
4 64.00£1.40" 15.50+1.06" 79.49:2.46'

All values are meantSD (n=3).
“Means in same the column with different superscripts are significantly different
by Duncans’s multiple range test at p<0.05.
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Aulo|Ex vk 33 Al APEE 2= allicin®]
e HQl Ao g Huso] glow, LAdstAu Il
g vhso] F I Fuo|E 9l B e AT|o| ES gk Ant
=0l Hlsl S71skdths).

b= 7] ARt wE nheFe] & 9FHlolE 3 B oA
ol E & 573 2= Table 491 2t tl]A]
e ArkeEe] & 9FHolE Bl B Aol E e
Z}7} 49.46+0.59, 11.48+0.33 iM/gS- & HIX& IS A3
B B0t ok 50% o 7Hasle] R nfsEe] % 9%
Hlo]E gl E] @ AT [o|E ke 21.83+1.65~26.37+1.09
1M/g¥} 5.18+0.20~5.93£0.07 1M/ge] A th.

Table 4. Total pyruvate and thiosulfinate contents of garlic shoots
for blanching conditions

uMJg)
Blanc(hni;%) time Total pyruvate content  Total thiosulfinate content
0 49.46+0.59° 11484033
05 25.37£1.16" 5.93+0.07°
1 2340:0.87" 5.1820.20°
2 26.37£1.09° 5.88:0,04"
3 21.83+1.65" 5.44+0,06"
4 23.75:1.18" 5.231007"

All values are meantSD (n=3).
“Means in same the column with different superscripts are significantly different
by Duncans’s multiple range test at p<0.05.
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2 <%
s3] 7k, &8 547 A1 71 2A8E g
22} HR)7] AZH30Z, 138, 28, 35, 43S 223 delit
rhegel AE, 24, $9 el ¢, 2=, 3 =ed
=, FoHico|s, F I FHolE 3 o AHIM|oE 3
< A3 Eﬂ 171 Azl Ao A& nisFe] A
L #2 fHastel o, agke Ak 7ot Ads Bk
gy S UrEMJ batS 12.48+2.67~15.08+1.552]

WA UXA) e vhzgel ve) feojH oz ek 4

n5E0] 7= 2431.19495.44 go] AT, HIX 7] A7k
7kt HEo] At g3l AZe 2l nhe e

37} wlE Cof AR HAA) e nhsFel He fo
Hog 5}2}1 tjx]7] A7kl ;q;)r = x} 713l e o=
ze &= EEHY Dl &l g HAT R %E‘r
& §ii%4 SHEFE 79.49+2.46~106.97+9.69 1g/go| 10
o, 3248 Yehle 2229 a7 F548 Yele
2229 bl B3] <k 2.6~4.14] T o] g0} Yx
o3 Ajzte] Aojdes Hap Fko] dasiith £ 9%
HolE 9 gl o ATY|o|E ek HXE= S AR =
Zol oF 50% o s 7AEh nsEL Ux]7] AT
A7k wel Ae B4 2 FQ AEo] ZtAarxng 2R
A=z dAd A sk o] visF 187 AR 4S5
FAskeH AR Aos Addn.

References

1. Etoh T (1985) Studies on the sterility in garlic, Allum
sativun L. Mem Fac Agr Kagoshima Univ, 21, 77-132

2. Chung JY, Kim CS (2008) Antioxidant activities of
domestic garlic (Allium sativun L.) stems from different
areas. J Korean Soc Food Sci Nutr, 37, 972-978

3. Kang MJ, Yoon HS, Shin JH (2012) Chemical properties
and biological activity of garlic (Allium sativum L.)
shoots. J Agric Life Sci, 46, 129-139

4. Kim MY, Choi SW, Chung SK (2000) Antioxidative
flavonoids from the garlic (Allium sativum L.) shoot. Food
Sci Biotechnol, 9, 199-203

5. Kim MY, Chung SK (1997) Analysis of nutritional and
volatile flavor compounds of garlic shoot. Korean J Food
Preserv, 4, 61-68

6. Kim YJ (2010) Effects of dietary supplementation of
garlic by-products on total phenol contents, DPPH radical
scavenging activity, and physicochemical properties of
chicken meat. Korean J Food Sci Ani Resour, 30, 860-866

7. Jung KA, Park CS (2013) Antioxidative and antimicrobial

A23d A3E (2016)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

activities of juice from garlic, ginger and onion. Korean
J Food Preserv, 20, 134-139

. Jeon SY, Baek JH, Jeong EJ, Cha YJ (2012) Volatile

flavor compounds in commercial black garlic extracts.
J Korean Soc Food Sci Nutr, 41, 116-122

. Kim JB, Cho KJ, Hwang KA, Hwang YJ, Om AS, Kim

IH (2011) Antiobesity and hypolipidemic effects of garlic
(Allium sativurmn L.) stem extract in high fat diet-induced
obese mice. 2011 Autumn symposium of Korean soc Med
Crop Sci, Korea, 246-247

Fanelli SL, Castro GD, Toranzo EG, Castro JA (1998)
Mechanism of the preventive properties of some garlic
components in the carbon tetrachloride promoted
oxidative stress. Diallyl sulfide, diallyl disulfide, allyl
mercaptan and allyl methyl sulfide. Res Commun Mol
Pathol Pharmacol, 102, 163-174

So JD, Kim GH, Kwon SH (2005) Mechanical
characteristics of garlic scapes for developing mechanical
garlic bulbils harvester. J of Biosystems Eng, 30, 75-80
Hwang CR, Kang JR, Kang MJ, Sim HIJ, Shin JH (2015)
Effect of garlic shoot extract on lipid metabolism in
hyperlipidemic rats fed a high-fat diet. J Life Sci, 25,
276-284

Lee YC, Lee KH (1988) Effects of blanching, chemical
dipping, freezing methods and storage period on quality
of frozen mushrooms. Korean J Food Sci Technol, 20,
536-540

Lee K, Kim KH, Kim HK (2002) Thermal inactivation
parameters of peroxidase in Flammulina velutipes and
Lyophyllum ulmarium. Korean J Food Sci Technol, 34,
1067-1072

Park CH, Kim KH, Tae MH, Kim NY, Yook HS (2014)
Cooking process for spinach and their effects on
antioxidant and antimicrobial activities. Korean J Food
Nutr, 27, 147-155

Jin HB, Choi EO (2001) Survey on the use of
preprocessed foods in elementary school food services
in Incheon. J Korean Soc Food Cult, 16, 250-259
Kim YH, Lee DS, Kim JC (2004) Effect of blanching
on textural properties of refrigerated and reheated
vegetables. J Korean Soc Food Sci Nutr, 33, 911-916
Lee 1], Jung HO (2012) Changes in physicochemical
properties of Spergularia marina Griseb by blanching.
Korean J Food Preserv, 19, 866-872

Beom SW, Jiang GH, Eun JB (2015) Effect of blanching
time on physicochemical characteristics and sensory
evaluation of Aster scaber. Korean J Food Preserv, 22,



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Changes in the quality characteristics and chemical compounds of garlic shoots for blanching

51-55

Yoon HS, Kang MJ, Hwang CR, Sim HJ, Kim GM,
Shin JH (2014) Physicochemical characteristics of garlic
(Allium sativum L.) shoots from different areas in
Namhae. Korean J Food Preserv, 21, 321-327

Min DR, Park SY, Chin KB (2010) Evaluation of
antioxidantive and antimicrobial activities of garlic stem
and red cabbage, and their application to pork patties
during refrigerated storage. Korean J Food Sci Ani
Resour, 30, 291-297

Dubois M, Gills KA, Hamilton JK, Rebers PA, Smith
F (1956) Colorimetric method for determination of sugar
and related substances. Anal Chem, 28, 350-356
Ragazzi E, Veronese G (1973) Quantitative analysis of
phenol compounds after thin-layer chromatographic
separation. J Chromatogr, 77, 369-375

Moreno MIN, Isla MIN, Sampietro AR, Vattuone MA
(2000) Comparison of the free radical scavenging activity
of propolis from several region of Argentina. J
Ethnopharmacol, 71, 109-114

Kozukue N, Friedman M (2003) Tomatine, chlorophyll,
B-carotene and lycopene content in tomatoes during
growth maturation. J Sci Food Agric, 83, 195-200
Schwimmer S, Weston WJ (1961) Onion flavor and odor,
enzymatic development of pyruvic acid in onion as a
measure of pungency. J Agri Food Chem, 9, 301-304
Freeman GG, Mcbreen F (1973) A rapid spectrophotometric
methods of determination of thiosulfinate in onion and
its significance in flavor studies. Biochem Soc Trans,
1, 1150-1154

Jeon MR, Kim MH, Kim MY, Kim MR (2009) The effect
of heat treatments and herb addition on flavor of garlic.
J Korean Soc Food Sci Nutr, 38, 105-110

Park IK, Kim SD (2005) Effect of blanching on the
quality characteristics of Dandelion (7araxacum
platycarpum D.) kimchi. J East Asian Soc Dietary Life,
15, 194-199

Lee HO, Lee YJ, Kim JY, Yoon DH, Kim BS (2011)
Quality characteristics of frozen welsh onion (Allium
fistulosum L.) according to various blanching treatment
conditions. Korean J Food Sci Technol, 43, 426-431
Choi SY, Lee SY, Davaatseren M, Yoo SM, Choi MJ,
Han HM (2014) Effect of blanching conditions and
thawing methods on quality properties of platycodon
grandiflorum. Culinary Science and Hospitality Research,
20, 211-222

Kim JY, Sung KW, Bae HW, Yi YH (2007) pH, acidity,

33.

34.

35.

36.

37.

38.

30.

40.

41.

42.

43.

44.

317

total alcohol and

organoleptic characteristics of puffed rice powder added

color, reducing sugar, sugar,
Takju during fermentation. Korean J Food Sci Technol,
39, 266-271

Jeong JS, Kim YJ, Choi BR, Go GB, Son BG, Gang
SW, Moon SM (2014) Antioxidant and physicochemical
changes in Sa/via plebeia R. Br. after hot-air drying and
blanching. J Korean Soc Food Sci Nutr, 43, §93-900
Chung JY, Kim CS (2009) Antioxidant activities of
domestic garlic (Alium sativurn L.) stems and garlic bulbs
according to cooking methods. J Korean Soc Food Sci
Nutr, 38, 188-194

Choi YH (2003) Changes in vitamin C and minerals
content of perilla leaves by different cooking methods.
Korean J Food Cook Sci, 19, 174-180

Kim MH, Jang HL, Yoon KY (2012) Changes in
physicochemical properties of Haetsun vegetables by
blanching. J Korean Soc Food Sci Nutr, 41, 647-654
Ahn SI, Heuing BJ, Son JY (2007) Antioxidative
activities and nitrite-scavenging abilities of some
phenolic compounds. Korean J Food Cookery Sci, 23,
19-24

Lutz M, Henriquez C, Escobar M (2011) Chemical
composition and antioxidant properties of mature and
baby artichokes (Cynara scolymus L.), raw and cooked.
J Food Comp Anal, 24, 49-54

Chae HS, Lee SH, Jeong HS, Kim WI (2013) Antioxidant
activity and physicochemical characteristics of
Pimpinella brachycarpa Nakai with treatments methods.
Korean J Food Nutr, 26, 125-131

Park CH, Kim KH, Yook HS (2014) Comparison of
antioxidant and antimicrobial activities in Siraegi (dried
radish greens) according to cooking process. Korean J
Food Nutr, 27, 609-618

Yoon HS, Kang MJ, Hwang CR, Sim HJ, Kim GM,
Shin JH (2014) Physicochemical characteristics of garlic
(Allium sativun L.) shoots from different areas in
Namhae. Korean J Food Preserv, 21, 321-327

Kwak YJ, Kim JS (2009) Changes of chlorophyll and
SOD-like activities of Chinese chives dehydrated at
different heat treatments. J Korean Soc Food Sci Nutr,
38, 879-884

Ryu SH, Lee HS, Lee YS, Kwon TW, Song YS, Moon
GS (2005) Effect of [B-carotene and vitamin C on
chlorophyll-induced photooxidation. J Korean Soc Food
Sci Nutr, 34, 99-106

Han JS, Park KS, Heo SM, Song JE (2013) Experimental



318

45.

46.

Cookery. Hyungseul Publishing Networks, Korea
Teng SS, Chen BH (1999) Formation of pyrochlorophylls
and their derivatives in spinach leaves during heating.
Food Chem, 65, 367-373

Tanielian C, Wolff C (1988) Mechanism of physical
quenching of singlet molecular oxygen by chlorophylls
and related compounds of biological interest. Photochem
Photobiol, 48, 277-280

A23d A3E (2016)

47.

48.

Kwon SK (2003) Organosulfur compounds from Alljum
sativum and physiological activities. J Appl pharmacol,
11, 8-32

Shin JH, Choi DJ, Lee SJ, Cha JY, Kim JG, Sung NJ
(2008) Changes of physicochemical components and
antioxidant activity of garlic during its processing. J Life
Sci, 18, 1123-1131



	서 론
	재료 및 방법
	시료 제조
	색도 측정
	조직감 측정
	총당 및 비타민 C 함량
	총 폴리페놀 및 플라보노이드 화합물의 정량
	클로로필 함량
	총 피루베이트 및 티오설피네이트 함량
	통계처리

	결과 및 고찰
	데치기 시간에 따른 색도 변화
	데치기 시간에 따른 물성 변화
	데치기 시간에 따른 마늘종의 총당 및 비타민 C 함량 변화
	데침 시간에 따른 마늘종의 폴리페놀 및 플라보노이드 화합물의 함량 변화
	데치기 시간에 따른 클로로필 함량의 변화
	데치기 시간에 따른 총 피루베이트 및 티오설피네이트 함량의 변화

	요 약
	References

