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Abstract

Purpose: In order to develop soy sauce and increase its functionality, by adding black garlic extract. Methods: We compared quality
characteristics and antioxidant activity of 20 days aging black garlic soy sauce from mixed manufacturers with raw soy sauce
(commercial fermented soy sauce) and different ratio of black garlic extract (65 Brix, 0.3-5.0%). Results: The salt content of the black
garlic extract (0.3-5.0%) added soy sauce were 12.35-12.77%. The pH was lowered to 4.99, and acidity was increased to 2.12%,
depending on the increase in black garlic extract added ratio. The crude protein and total nitrogen contents were 6.23-6.62% and
1.10-1.16%, respectively, and content of amino form nitrogen was 0.52-0.53%, without significant differences between experimental
groups. Contents of reducing sugar and free sugars (fructose and glucose) tended to be higher with higher mixing ratios of black garlic
extract. Total phenolic compounds and flavonoids contents were significantly increased in the 3% and 5% black garlic extract addition
group. At concentrations of 62.5, 125, 250, 500, 1,000 and 2,000 pg/mL, the DPPH and ABTS radical scavenging activity of the
polysaccharides isolated from control soy sauce and 5% black garlic extract added soy sauce showed higher correlation with their
concentration. Conclusion: These results, confirmed that the soy sauce produced by adding more than 3% of black garlic extract has

high antioxidant activity.
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213 o|tHJang DK 5 2003). ofn]iAke] o3k 4231 ok
frefeel ofgh ©@ul, frlaked] ofgt 48l T8al &g
o3t ko] o9& 7|& Bk Wi, felobr|m4kel
glutamic acid®ll 2]¥+ AV, arginine®l] 2]+ 0] aspartic
acidell 9|3t 74 Fo] EREo] BEE FAIXITHChoi
KS 5 2009).

75 dash (P2 ode B3t A& A s
+ peptide Z isoflavone 53 & &
3l 52+-8-0] = methionine(Kataoka S
2005) ¥ FHEzHES &3lt] 93 o 1
t Aol =88 F+= lecithin(Oke M 5 2010)3 22
71674 E24E0] FRE o S xH| s8R ofY
gt 7154 AAEAY &§ JesARE Rausa o
(Moon GS & Cheigh HS 1987, Kim IS & 2008). &l
v 9] 7154 #Adste] Ald P FE2S T
FF2 qEdF E9HKo YI 5 2013), o 2L FATA
(Kim KK 5 2007), Z¥#HH(Lee MS & Shin KS 2014)
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29 F2 1] HHE AdstE ol F shde Al
Z A Z7tEE w2 A9 & #lEo|thKim JA &
Cho MS 2009). 2&o]ofEtdA = elvete] 190 3
T YEF HAAFLS 4,027 mge=Z WHO 2 U} H
o A3 A=) 2vll7F etk xS vl T Ministry
of Food and Drug Safety 2015). YEF9| I} HH= 1
ety e AdAA Aol U S M=
Q1A= A AE AL ¢loi(Shin YI & 2014), &F, AL, &
ob¥, AR FiE T AAE AEFEY AEEE AT =
go] Q7H ut o E, 2o oFF b= A
EAZE0 AS AHe HEAHS Ho|7] 93 o=
8= 9o AHE A FEUIge] A F42
HES A% WY mAlo] Hastth(Hong WI & Kim
SM 2013). Aste] 2 HEHS A& HdiA= pH
o =4, HEAY M7t B BEAY 7EA0] w2 F
ARE H7iske WEEC] A= Aok o] F A
o] & HA 2ANES LFdl] FASE SEFoEZH
AFAF AEst & 748 Asks 2 d7E0]
Y= Quoh oot AAstY AntsS HUKE AE E
XA Z(Kwon OC 5 2005), 7+, AA 2 71E4-S 7}
3 A|d 337K (Lim SI & Song SM 2010), <+ A3} 7]
ol e vuy A4, B, S FE2FES HUME A
o] 7F(Shin YJ 5 2014) @ oA o] HEFS HISH A4
LA o Azl #A3F ATH0h SC % 2013) T°] At ©]
AY AT AFAFY 71548 Assh] s AFEol
g Eo] Qo ofAA] ZulsS Hrbgk 1] Alx
e FAEAY #-ES A7 99 v ok

2 AFoAs Auisol s ZdE IFES S-
allyl-L-cysteine(SAC) ol F71ste] 3hibsleo] 733}
Ha, A N, F A, AR o, FEx
HE A3l 59 a3t Je= Zo=Z ¢4EA de Jvks
(Canizares P ‘& 2004, Rahman MS 2007, Yang ST 2007)
FEN HUt F=o W e FRHEA 9 s
A4S BT 2N Y5l ZAstE Jrks 119 A
ZE 9% 7= dolHE g3t k3T

I, Mz & Ay

Al

-—

0%

S =

E Ago) ALg-H g2 FisherAKSeoul, Korea) A
ZS AH83F%3l, NaOH, formalin 2 Na,CO;& Daejung
chemicals & metals Co., Ltd.(Gyonggi-do, Korea) A3
S AHgstRer, B#FEHE AREHE glucose, fructose,
sucrose, gallic acid, quercetin®} Foline-Ciocalteau A]<F,
aluminum nitrate, potassium acetate, potassium persulfate,
1,1-diphenyl-2-picrylhydrazyl(DPPH) % 2,2’-azino-bis(3-
ethylbenzo-thiazoline-6-sulphonic acid) diammonium salt
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(ABTS)T= Sigma-Aldrich Co.(St. Louis, MO, USA) A&
& AHg3Tk

2. Al29o| M=

(F)EAFe I Azx A wEt Axste 1z
A%k Y-S ol &st Jrks IS Alxsiah A
A AxE AT AFH wFe= LA F(Samrudhi
Nutrients India PVT., Ltd, Mumbai, India)®} &2 &3
Z~"(Hantop Inc., Busan, Korea)S FTHOoZ T3 &
Aspergillus  oryzae(Chungmoo fermentation Co., Ulsan,
Korea)5 F%2] 0.2% F7Fste] 28°Col| A v kst uj
& 18412 304 o] T3] wukste] B7]1E dZst
55 &t g F dAske Foll o 5] AFEE F
288l A 48413 FF vkt e E AR wlF
of 23%9] A5 It 30°Ce] TaxANA 1Y &
¢ E-SA4% & Aol I Qe AFsie] A
(A% 15%)< 4yt S 59 AxE 93 S0t
s AR EASFEZH AN T8t AHE-S)
At A& AAG Skl sul(wiv)e ZATE 718t
o] FZFFF7]71(COSMOS 660, Kyungseo Machine Co.,
Incheon, Korea)E ©]-83tcd 95°CollA| SAIZE F&3 &
oA7gE Y& 70°CAlA FF-E=3ko] 65 brix® M3}
o ARg-3FATh

o A

3.

Jlop

af S FM7} ZHEo| M=

A AATE HUbsl] 95 12%E 2435 Ae
Z2T(C-12)0.2 3tk Suks F2d0] Artd 12
tizTrol] 65 brixd] Srks FE2FAS 27 0.3(E-12-0.3),
0.5(E-12-0.5), 1.0(E-12-1), 3.0(E-12-3) & 5.0(E-12-5)% 3
718 T 2T SYHA 9EE 12%=E 243t A
z3tth Zhzke) Alx" e 900 mLY AE frel
ol gol Ag2oA 2047 A 4 Al T AIER

AH&-SHAT

uir
i

3

FA 2] 2]+ Lee MS & Shin KS(2013)2]
A= 12%°] =TH Sukso] 5% F7kd 3H
247y 1 Lol oflgh&& 718t HF oleE T571 80%
HEE AT ol sut AR & AR

7](Combi-514R, Hanil, Seoul, Korea)E ©]83}> 3,000
pmol Al 3027 AR F HAHAES ATk o] HA
o &% FRTE I8t JAEES ALt HF
EE7F ¢ 60%7F HEE olgSS Vsl Az IAHES
3lpatnh B JAES S/l AL o dialysis
tubing cellulose membrane(MW cut off 12,000, Sigma Co.,
St, Louis, MO, USA)< ©]-83le] 2-393F FA4S AAISH
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Ak 249 M OgAE sAAxE Busg &
Aol ALg-3IA T
5. T, p

Ngo

T
u]

AP
mLE SHRTE 108 A3 A8E
salt meter(ES-421, Atago Co., Ltd., Tokyo, Japan)E ©]&
st 33] o] S5l on, IMulrE Fote] 4h=st
Atk

AEN 5 mLel SFFE 718 50 mLE THEo] pHe}
HAALNEE  AH5HA7)(G20  compact  titrator, Mettler
Toledo, Greifensee, Switzerland)E ©]83t FA|d =4
stttk A AEE 0.1 N NaOH £ 02 A|Foie] pH
7} 8.47F 2 wi7hA] AA k] 2A4F For 2R H 3
s wske] T8k

fr ol

(o]
a
A=

12

6. ZEH

oo A

, & A 2 oto|Ef HAo B
% A4 3Fe 2)FF A (Korea Food and Drug Admini-
straion 2015)°] we} Abs GlE BEAAX|(Kjelflex K-
360, Buchi Co., Ltd., Oldham, UK)E ©]&3}e] EAJ35}
Rom HAAAF 5718 Foto] 2hid S ALbet

ol = ef A A S Formol H(Lee KY 5 1997)0l &
st SA3AH. =, A& 5 goll S/ 50 mLE 7hekal
o FE3] &8¢ o 20 mLE FH3k 0.1 N
NaOH §9-& 7}3lo] pH 842 243 3 20 mLe 54
(pH 8.3) formalins 7}sk3l ThA] 0.1 N NaOH §0 =
pH 8471 B =% F3} AAsth HE= SRl
AR S AAIst opnlcE] A4 S oA

Aol $HFS dinitrosalicylic acid(DNS)H(Lee KY
S 1997l Wt A8 5 goll FHRTE 78] 50 mLE
AE3 v X" Eetal, ol & 108 A8t Alg
° 2 33tk 34 | mLe} DNS AleF 3 mLE &%t
o] 100°Ce] &4 5& &% THE H SFTE 4 mL F
7Vt FE35] 4%l 3 34 =A|(Libra S 35, Biochrom,
Cambridge, England)E ©]&3t 550 nmolA SF=E
ZSA3EA . GlucoseE ET=AE dto] 27 HeFA
o g KE g F=Hg/100 mL)S ALFSHTE
8. Qalz B 2A
Z¥7¥e]l ANEE 0.45 um syringe filter(PVDF 25 mm,
Chromdisc, Daegu, Korea)Z 33} HPLC(Agilent
1260, Hewlett-Packard Co., Palo Alto, CA, USA)Z &4
skt 48 ZYE-S Cosmosil sugar-D(4.6x250 mm,
Nacalai Tesque Inc., Kyoto, Japan)E AME-3}%1L, ©]&5&

~
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om, AY 25+ 30°CE FAATE ol S5+
1.0 mL/min, A& FJHFE 10 uL, AE7]= ELSD(Agilten
LT-ELSD G4128A, Hewlett-Packard Co., Palo Alto, CA,
USA)E ARSI T £ 3359 fFElY(fructose, glucose,
sucrose) ETELS A5 FYS oA EA 5t
HE-5 ARRME Blwel glatglon, zhzke] Hedo

2R 7P AENA

9.

Op
fob

o= setE ¥ SR 0|E B

Z HE e FF #HE=4d E2<1 phosphomolybdic
acid¢} REg-ste] A& Yelle dglE ©]83k= Foiln-
Denis %™ (Richard Forget FC 5 1992)2.2 ZH3|% T}
Z} %25 1 mLol Foline-Ciocalteau A|9f 0.5 mLE ¥
38 F 10% NaxCOs 8§ 0.5 mLA-& 71gh & &3}3)
A29] SHdelA 1AZF BAG Th 760 nmellA 8%
£ ZX(Biochrom)3tith TZEAE gallic acidE A&
5

£

e F He AEY IS ALkt
EFgRxolE FHS FEEF | mLol /75 1 mL,
10% aluminum nitrate 0.1 mL, 1 M potassium acetate 0.1
mL % 80% ethanol 43 mLE 2 E 7} $& £ st
Aol oA 4023 HAZ t 415 nmoll A 5%
EE =% (Biochrom)3}H T Querceting ZFEHZ 3}
of A& HFAoERYH F FgtRrolt S Alklet

10. ZWFe CHEa|e] DPPH 2! ABTS ZiC|1Z AXEY

DPPH &}tz 274 &4(Blois MS 1958)-> DPPHe tl
g HAAEo] Ao 2 YERAT 96 well plateol] 2+ 5
ZE-2 62.5, 125, 250, 500, 1,000, 2,000 pg/mLe] %
2 3z SRF g4 84100 pLet DPPH £
(4x10* M in ethanol) 100 pLE Y11 Eg3ta] 2l2ofA
3087 WA & Ak T334 = A (VICTOR™XS,
PerkinElmer, Waltham, MA, USA)E- ©| &3} 520 nmoll
A FFEE A

ABTS ZHHZ-& o] &3 g4hsls 742 ABTS cation
decolorization ®'H(Re R 5 1999)S A3t 2 A51%
o 7 mM9] ABTS-&3} 2.45 mM®] potassium persulfate
=2 53te] 229 9haol 12-16A1%F B3 T 415 nm
oA FBFEIF 1.57F HES FHRTE 2435t ABTS
S48 Ax3IA ABTS £ T2 AE5de &3
sto] A2oA 183F ¥HEAZ] T 415 nmollA F3 =
£ A3 gug 2AGAH L AR Tl g
NE HA7}e FF5R(%)E ALsIATh
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1. SAxz2|

EA7= BAEZZ T3 SPSS Statistics(ver. 12.0,
SPSS Inc., Chicago, IL, USA)E o] 8319y, EAHEA
(ANOVA)= AAG £ p<0.05
range test= A% oS HST &

UERA AT

=0l A] Duncan's multiple
DENE L P

. Zap o 1

K
[l

1, ZH&to| A= pH 2 M

guke ) 71X 71—“%01 ot F A 1A gt EA &
2o A Bhg AAsh= Fag 8<lo] (Song MR & Lee
KJ 2008), &5 Vﬂg«l A&g AAleh= 3kal
279 Fx mEt 4318 54 12“4011 @‘f‘é%
u] I thMoon GS 5 1997).

gz7e] dEE 1267%A3, Srks F=99 H7t
H &S gt Az ¥ 95+ 12.35-12.77%
o MR Bnls FEE 5% HA7F A A7} folHel
7S YERIET|(Table 1), Shin JH 5(2010)9] 94+
Ao e AEZEE0] 24.87+0.11%20d W nplshd
£ 20.9740.15% 2 FEEOA folHo g Yol B o
T Ao} AR Aol
3 Ko YI 5
AEE 13.0-16.5%, F= 7W4 SER=R 13.0-14.9%01111,
A 7139 A= 21.0-21.8% = ?—;E%Z% AT
Sutks FE99 Z47} HI&S 228 189 pH 2 4+
E =43t Z3(Table 1), 29 pHE 5.16°|A =T ]
s F2d] HI7) Hlgo| H&T5 o WolA] 5%
7h9] pHE 4.99%91, AHE=E thxTollA 1.87%°]d 7
o] 2.12%E EoMAlE AFES YT Srks FEE
< 5% F7eRS Wl oEr AlET] HlE] feldo=w
pHE S, A5+ =3k, ol& pHZE 3.95+0.02 A=

Table 1, Salt concentration, pH and acidity of soy sauce added
with different levels of black garlic extract

S:;r;pele Salt co?oze)ntratlon oH Acidity (%)

C-12 12.67+0.06™ 5.16+0.08° 1.87£0.09°
E-12-0.3 12.77+0.06° 5.15+0.07° 1.90+0.05"
E-12-0.5 12.73+0.06™ 5.13+0.04™  1.93+0.02°
E-12-1 12.65+0.05" 5.11+0.04™  1.98+0.04™
E-12-3 12.67+0.06™ 5.04£0.04"  2.07+0.06"
E-12-5 12.35+0.05" 4.99+0.02° 2.1240.08°

All values are mean+SD (n=3).
*® Means with different superscripts within the same column
are significantly different (p<0.05).

http://www.ekfcs.org

Bk 25000 A7t o] 1hE 130 BUEA A gastay 191

e 23S UeillE Suks 29 AA9 e
ang SM 5 2011), 3% ©l’d H7lgo=zx 114
Ahee] FEFE vA)7] Weo®E dAEh
W gAEQ He] pHE BA4%F A3} Ko YI %—(2013)
& 456-5.08, Kim KR 5(2002)% 4.4-6.6, Sung NI 5
(1988)2 4.4-5.4°] W2 Fi-AS YeRTI L EJ_HCﬁ
A=, ol B A7 AANME FARSE HAh

L ju o
2
2
’-2

2. ZTHHE, & EA R Ot0|lcEf EA St
e w4 I ol mAdE Hael ofs dRel
=]

EAskE A Adol walEol felEHA T davt
Z7FH=tl(Kim JK & Kim CS 1980), & A& A2 #
S R peptide ohn e HiA FOoF —TLHE]Oi 2
S H(Jeong ST 5 2014) &=Fo] A= F A 7}7%9]
ST} “E‘Xd?} #A7} a(Jang DK 5 2003) & d4
FEF wEd T dskel ARk 7:‘?{}2-_ Yeh =
Aoz BiH QItHLee JG 5 2009).
Suls FEH| Hrt H]gg gEjste] Al xd 317
ZE]—HH& 2& 741}\ 1:!1 ol_U]L.EH zé -/] 3]_;]:_5 —2‘—7@@- ﬁa
7= Table 29} 2tk Znls FZ9o] HA7bER] e T
ST zﬂﬁ“@ 2 F A e 247 6.23%2 1.10%
L), Snls 299 Ay} H|Lo] =L&4E fojHo
= %‘%*Ol 7k Sk %—%‘ﬂ.‘ 5% A7kl A
Zoho] L 6.61%AL, T AT 116%3AT ok
S A0 A9 0.52-0.53%F2 A8 o folFel xfo)
7} k. olEd A= Ak ks 2 Sl 9

S

W gRo] AN FES PR BEos A2EE
o, H7HE 65 brixe] EEH Foks FE9 ol EA)5

W Zenast § At st ERHOEM 1 9
o] Zbstont A el PP Bl met
ov] 13} Wil olshel geiel YR THe] &

4

Table 2. Crude protein, total nitrogen and amino form nitrogen
content of soy sauce added with different levels of black garlic

extract (%)
Sample Crude Total Amino form
code protein nitrogen nitrogen
C-12 6.23+0.02° 1.10+0.00 0.5240.01"
E-12-0.3 6.32+0.00° 1.1020.00" 0.520.02
E-12-0.5 6.42+0.00" 1.13+0.00° 0.53+0.01
E-12-1 6.49+0.01% 1.14+0.00" 0.53+0.00
E-12-3 6.62+0.00° 1.16£0.00° 0.53+0.00
E-12-5 6.61£0.19 1.16+0.03° 0.53+0.01

All values are meantSD (n=3).

¢ Means with different superscripts within the same column
are significantly different (p<0.05).

™ Means not shown the significant difference.

2016; 32(2):188-196



192 xga. Az 24ad - s o3 - 374w 2%t

QA7) Wil obrE] Aio] Sl FFES vA|
A X3 Aow A7
gutd oz 7ol F Ah 742 0.8% o3 (gt
AL 0.7% olhHoez st Qo ™H(Korea Food and
Drug Administraion 2015), Al 249 A9 T dAie
0.73-1.42%=% R1%3 JdE=d (Ko YI 5 2013), 2 A
Ay F A S 1.10-1.16%, =N e 6.23-
6.62%2] M9E Yelfo] 2149 F di 748 F53)
poa=g
otn B HiE Tildo] A8 o R Tl H
o] gbs W& obrAibs AASHA =M otnxE] i
eF WMstE fg] obnAbe] WislE KR FAT
4 AthJeong SJ 5 2014). olv]icE] HAihe= U5 ©
W BAE, I B A5} 758 ke o538
E X (Kim YS 5 19949)E A& 9o Al 7h3
o] oju|icE] HAo FTFE 254.98-756.54 mghE AF
mel @Ag zpolg yERAT BEiE o] 9JthKo
T 2013). B AF AFA 7He] oju|iE] FAi
Srbs FEA] HUte] BE foHd
A5y Suks FEH Myt 2t
AR = @& Ao F

¢

-

s
~
ol
o
O
=

Bls 32
age 24

13.34 ¢/100 mLe] HANATE ol8jg A= Jnpso] 1L
204 SAEE B o] ARASt Ha dyle] Ft
5te] 42.7-54.7 brix A5 BEE AH, o] & ¥

ARAR)] e PA7] HESE AEEK(You BR &
2011)

S B35 23K Table 3) fructose2} glucose 25 THO]

ZH A, tEzTllAe 22 535 /100 mLet 8.01
2/100 mL 375 ATk Fructose®] &#2 Srts
=95 1% olstz H7ekle "= 5.66-6.03 /100 mL

2016; 32(2):188-196
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Table 3. Reducing and free sugar contents of soy sauce added

with different levels of black garlic extract (g/100 mL)
Sample  Reducing Free sugar
code sugar Fructose Glucose Total
C-12  10.67+0.15°  5.35£0.93"  8.01£0.79"° 13.36+1.72
E-12-03 11.1120.07°  5.66+0.18" 8.41£0.47 14.07+0.65
E-12-0.5 11.26+0.04™ 5.99+0.29° 8.17£0.42 14.16+0.71
E-12-1 11.41£0.07°  6.03£021"° 8.90+0.62 14.93+0.83
E-12-3 12.4840.12°  7.08+0.63" 8.40+0.12 15.48+0.75
E-12-5 13.34+0.03°  8.03+0.40°  9.09+0.50 17.12+0.90

All values are mean+SD (n=3).

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

™ Means not shown the significant difference.

2 gz Fo2Ql Zolzt gl ey 3%9} 5% A7k
ANX= 2+2F 7.08 ¢/100 mL2} 8.03 g/100 mL=Z o) Z=oll
Hlg] ooz &2 Folflrt. AN glucosed] &
FL 8.17-9.09 g/100 mLe] MR Fuls F=q| H7}t
Hl&o & FoZQl zbol7} AT k=g F2
232 fructose?} glucoseBH= H.3(Choi DI 5 2008)%
E o s FE99 HVF ¥57F 5555 fructose®
ol 71 AL HrhE Subs 29 JIFoE
HetETh

Chung MJ 5(2001) T22j9} TR Feloe 2=
gk PO A= ARt AT IPFA AEEA] &2 fructose
o} sucrose”t Tl AZHAUOH o= A AAof| A5}
+ sucrose, glucose 2 fructoseoll Al -8l Aolgt Bl
3k vk e, ol £ AT A}t AR Aotk

4. 3 = siEE ¥ SetEL0|E B
Z

S BB 4B EAsh AA asiA el
nEe A, YA A8, BN 24 B A
84 sEdHAE B QUL SR, 4F 9 FE §
chergr Robold FEHT AckPark YM & Kim JK
1997).

ks FE49 gl mE 13 F dw s
T 9 EgtE ol FS 24T A Table 49t 2t
ol

o % He sietee] FEFe FYHesE Ut
ks FE29S 3% B 5% AbekE W 7
Z} 261.12 mg/100 mLS} 283.80 mg/100 mLZ Svls 3
=0 Hrto] BEE 1 R FoHeE St
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Table 4, Total phenolic compounds and flavonoid contents of
soy sauce added with different levels of black garlic extract

(mg/100 mL)

Sample code  Total phenolic compounds Flavonoid
C-12 236.55+5.15" 29.41£0.47"
E-12-0.3 240.33+5.41" 30.22+0.47°
E-12-0.5 246.00+1.57° 29.95+0.93"
E-12-1 245.48+3.62° 29.41£0.93"
E-12-3 261.12+1.57° 40.43+0.47°
E-12-5 283.80+1.07° 49.84+0.00°

All values are meantSD (n=3).
" Means with different superscripts within the same column are
significantly different (p<0.05).

FEHE 1% ol HUtetds We A3t 79
22l zto)7} Ao, 3%} 5% H7F Al 42 40.43 my
100 mL9} 49.84 mg/100 mLE 2o 3Jefo] =
7}ttt

Jang YJ 5(2014)& 7&% Az Al 7] F2HE 5%}
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Table 5, DPPH radical scavenging activity of soy sauce added with different levels of black garlic extract
(%)
Concentration (pug/mL)
Sample
62.5 125 250 500 1000 2000
Soy sauce polysaccharides 4.75+0.08" 5.49+0.19* 7.04+0.41° 9.83+0.76° 19.54+0.84° 34.71+0.11°
Black soy sauce polysaccharides  8.15£0.62"  10.78+0.24°""  17.16+1.74""  28.69+0.52""  43.29+1.01°"  52.48+1.36"
Positive control concentration 6.25 12.5 25 50 100
Ascorbic acid 38.07+0.79 74.44+1.22 89.18+0.33 89.87+0.14 90.03+0.07

Each value represents meantSD, n=3.

*f Means with different superscript in the same column are significantly different at p<0.05.
Means with different column in the same superscript are significantly different at p<0.001.
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Table 6, ABTS radical scavenging activity of soy sauce added with different levels of black garlic extract (%)
Concentration (pg/mL)
Sample

62.5 125 250 500 1000 2000

Soy sauce polysaccharides 9.12+0.62° 16.38+0.56°  30.76£0.59°  57.93+1.90°  88.96+0.05° >100"
Black soy sauce polysaccharides 16.29+1.13*  27.45+1.12°7  52.01£1.59"  85.66+0.70""  >100"" >100"""

Positive control concentration 6.25 12.5 25 50 100

Ascorbic acid 69.85+1.73 99.91+0.03 99.84+0.12 99.96+0.03 99.98+0.03

Each value represents mean+SD, n=3.

“f Means with different superscript in the same column are significantly different at p<0.05.
™ Means with different column in the same superscript are significantly different at p<0.001.
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