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Abstract

This study aimed to determine the effect of extraction temperature and time on the
antioxidant activity of hot water extract from Panax ginseng sprout powder and to evaluate
the suitability of this extract for use in dairy products. Water-soluble fractions of com-
mercial Panax ginseng sprout powder were obtained by hot water extraction at 25, 60, or
80°C for 0.5, 2, 12, or 24 h. The antioxidant activity of each extract was evaluated by
measuring its free radical scavenging activity against 2,2-diphenyl-1-picrylhydrazyl (DPPH)
and 2,2 -azino-bis(3-ethylbenzothiazoline-6-sulfonic acid (ABTS). DPPH and ABTS free
radical scavenging activity increased with extraction temperature from 25 to 80°C. At 80°C,
increasing the extraction time from 0.5 to 2 h led to increases in DPPH and ABTS free
radical scavenging activity. Thus, the extract obtained under 2 h at 80°C was selected for
addition to milk and yogurt. After 16 days of storage, there were no significant changes
in the pH of the milk or the antioxidant activity of the extract. With regard to yogurt
fermentation, adding the extract did not affect the pH or the number of viable lactic acid
bacteria. In conclusion, hot water extract from Panax ginseng sprout powder can be added
to dairy products to enhance antioxidant activity.
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QWK Panax ginseng& Q7Y VFRIe] thdd) 2o = Alnd, EejulE, ECjopgd, 4
2olt o] thgf 3kfEo] Qlof P4kt A-8[5], WA} E Y ao], FARET] 5 TRt
A% X BaE AU QHH8]. YA o E AulE AR A &9t =2
ARESIA] AL HejRt AF ek Slck Qe Aol B Az} go] A Bk opufe} Afuj
717t &9t =S v HEoI= Q6 52 AREste] Aulstal ATHIL. ol Bhsl ARl
(Panax ginseng sprout)2 1d Ex= 2WL oJlj9] HARS o], oF 20-60¥ A9 &7 |7t A
Boll AL 7Hs T Bk opet R, £7], IS BF AT 4 AH10,11]. TS AR A
ezt 71 5t o2t 52k9] AR glo] A} TRs e A AUl Qlo] ARfER Ei=
Al 53004 Auslr] olgt A-E AUl QIeH10,11]. 53], A& A3t Hajo] & Ajo]
o] BF =2 A A5 AU vkl LA Qlol12], AR it HejE 2 ARESH
of 23} o AR B T3 =2 AR G9kE AYAL 9l A0 ZiE. AR B
T ARN3], A71E[14] 5 22 AE0) AeEo] o k. vk AR B2 2o 4
Al Eolj]R] kol XHo] Ao} thokek AE 8ol ojEy TS Ak

T E2 URY] A8 T4 9 Y 4 A7 FE22 A6 2, e, #7189 5
opget -Glet WS o8t & HPHol A&E| N Qth 230 &, nlolAEo|H &, 2UA
4 olQlA & 39| £, 3eHd =& H d
£ 25T 5 e gol AHHelHH15,160]. G5 FE22& 55T SHE TAL £ Yol FE51=
o g 7HE A7 20l tiste] A4
& Aol BE 4 gl BRES AU glovh, W2 27] AAElEat 253 4= Sl el tigt
At AAFEZ Bt ofuzt §71891E ARSSHA] Yot Qbd o] SR = 59 AH R Qlel theF
o dRolA & 2 FE0ke b gl ARRELL SltH16,171

2 Aol ARG B8 v|w A Zhdstal ti=F A2t 7hs desEs

¢

e vl 59} 04 4
B9 ZUY FAO) RS BT 159 JAIT TS Rolokid 98 HRY IorE BR
o L 1|4 % Gl F2 LEo} AKI] ME AR B AFEBY| PSS A7)
o] 4 32 232 YL, F229 FAE 484 72 %) SAE A= L A 2N
Stk By Wek L SAE B AL JFS AT stk v 2 oie) Bhe
3% S% 9 ARI) ARSI BT B42ER| FSH BN Bl JTS L, A
B QFEE0| AAE AL W AY B4 B PUSHBY WY pHOt A 4 wgle] wX
TS FYslo] RAE AN Wk Zolch

R

1. NeF

ARV F 82 68 7HHONA Al SAREDS tliole] ARSI, SFEE ARE
At FAEf= A FEsEdolA Fafstel ARgskitt. 2,2'-azino-bis(3-ehtylbenzothia-
zoline-6-sulfonic acid)(ABTS) A2} Potassium persulfate, 2,4,6-tripyridyltriazine(TPTZ),
ferric chloride, sodium acetatex= Sigma-Aldrich(St. Louis, MO, USA)°l|A Ftaljdiar 2,2-
diphenyl-1-picrylhydrazyl(DPPH) A2 Alfa Aesar(Haverhill, MA, USA)°lA FLufstict.

2. NI B HAZER TE

GrFEE AXRE Ao AT ETE 10%(w/v) T2 SH0l #ARIX 3 60T 9 80T

oA 304, 1AIZE 241E, 12413 9 24417 FRt FA|Esto] Apasigitt. 288 2w
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2%t & 3,000%g, 20COA 2027t st AHES Arfstr 84 A5de ot

W
WEAsH ARSI

3. 2,2-Diphenyl-1-picrylhydrazyl(DPPH) XI5 2iC|Z AHEN 54

DPPH #h gtt)Z &7 ZAL Blois[18]9] WHS AREsto] Br7letgict. Afjelal Btk da
252 34N 100 p12 HgkSol 83jA171 0.1 mM DPPH €9 150 pl.2 335t T 3087 HHSA|

71 T2 517 nmolA F4=E 245199tk DPPH AR 2l &7 84 (scavenging activity)<
Ut 22 Alo] tidste] Alkslgion, 33] v Aglsto] A2 23E Bt #EHAE e
At

Scavenging activity(%)=(1-Asample/Abiind) X 100

(ﬂ7 101]}\_1 Asample‘\% /\]EQ]- DPPH %_91'4 g‘@%‘o’] %3'6]‘50]_]_1‘ Ablind‘E‘ }\]E ]:H/‘\l Uﬂ%’% 100 ﬂL%
A7sio] 248 SOl

4. 2,2'-Azino-bis(3-ehtylbenzothiazoline-6-sulfonic acid)(ABTS) Atg 2iC|Z A e
E=¥s)

ABTS A& itz 274 ZA4L ABTS+cationdecolourisation assay] HH-S HEsko] AL&35}
AcH19]. $4 7 mM ABTS €4& A2t & 5 mLE F9t ok 140 mM Potassium persulfate
Bl 88 ulE ot AofA 24417 BEEAIAH ABTS stock -84 AlXolqltt. I8 ok %
BEAIE ol8sto] ABTS stock 84& 732 nmollA §8%=7F 0.70+0.027F HEE SHFE AHE
sto] 3l4slqlet. 3]4% ABTS &9 1.8 mLe} AR & F43EE 0.2 mLE SR § 9
oA 3087 BESAIR] The 734 nmellAl FB=E SSISIT:. ABTS 2tz &4 24(scavenging
activity)2 thah 22 Ao tfste] AXlellom, 33] vie Adcle] 42 ZaE Bt 25w
A2 UERASIH.

Scavenging activity(%)=(1-Asample/ Ablind) X 100

371014 Aampie® AIE2} ABTS -89 ZRHEY] FHEOIT, Ayyuris AR Tl S5 100 4L
wrlelo] 245 Fwoly.

6

DPPH ¥ ABTS itz &A &4 Skt

AR £ I4EE J7F 7Y B4 B4 Bk 4CA 1697 A% 717t &<t pH
W3} 9 FFAS) 84 WSS DPPH 9 ABTS 2 474 &4 S48 59l B7letat

ARt £ deFEE 37 SHEE B4 B2 Al 3R A 5ol AEE ZAA
Lactobacillus bulgaricus®} Streptococcus thermophiluss 10.7% Bd3FIER o] H% &
pH7} 5.20] T3 thg 95T ollA 3027 FA 12%(w/w) S EAfoll 2%(w/w) S &
42CoA Taste] 8FEEE Axslon, 84EE g F pH ¥ A+t 4 HILE 575519

o
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Hrielct. 2 E 9a S Ad 9] H3k= 0, 2, 4, 6417100 F3t A|EE MRS agarE ©]-&st
o standard plate count HOE 37TOfA] 48A17F viFst & AA3H colony 57T 30-3007 W
W AL AEst o2 counting I

6. S4 =M

A5 2% 34 0GE 2= U ARDT FAE AR E AF 340 T AR BT g4
Z59 DPPH ¥ ABTS A )4 &7 &AL SAS software package(Version 9.1, SAS
Institute, Cary, NC, USA)E AR&5to] Y¥EAREA (one-way ANOVA)S S5 245190 49
EAREA O] AARE ZJo] 9432 Fisher?] A9 Kleast significant difference, LSD) O &
5% rela(p<0.05)°1A4 H7gstoirt. BE Ad2 39 ¥iEsio] B+ EFHAE YERth

1) g@4+5& 20| M2 DPPH % ABTS Xig 2iCiZ AH &4 Hit

KO S 29 37 P ET DIPH 4 4l 2 e v Lok
Wk 27 715 ek oz e 290 7R YR Qls 54 24 sk Y 2ol
2] o}§517 SIck20), AHRKT ] 4 B 23 L5 Wish] 9l 25 LES 420

50), 60T, 80T & ZAslo] 2417t B9t 253} AR Bk g2-=Z50] DPPH 9 ABTS AH&-
g &7 E4L2 Fig. 1] YERHSIE DPPH A 2t &4 &4 &4 23, & 227t
25 oA 80T F713toll 18.8%0NA 26.1%2 F214 0 2(p<0.05) S7FotHtHFig. 1A). 3 5

257t 25T 80T E F7Kgtol| wheh At B I45229] ABTS A% a}ﬂ%} a7
%“éO] 40.8%0141 50.2%Z /212 2 2(p<0.05) S715t%ItHFig. 1B). & A7t 22 2719 &
e OMZM QARS W24 & Y Al A &9 F7H= P %“é; A4 wE
& TTHA 229 TABE 4L FT7HRIRITL BaE|IeH21]. wheba] A
i Al HA == DPPH 9 ABTS AR 2 &7 &40 7H8 &2 80T=
AAslal 25 ARE JIPott.

S A =B
> >
g a £ :
=
g ab S b
o b =)
£ 204 £ 404
j=) [=]
5 5
n 104 o 20
8 3
] =]
= =
0- =
E 25 60 80 E 25 60 80
a Extraction temperature (°C) < Extraction temperature (°C)

Fig. 1. Effects of extraction temperature on the DPPH (A) and ABTS (B) free radical scavenging
activity of hot water extract from Panax ginseng sprout powder. Different letters on a column
indicate significant (p<0.05) differences. DPPH, 2,2-diphenyl-1-picrylhydrazyl; ABTS, 2,2-azino-bis(3-
ehtylbenzothiazoline-6-sulfonic acid).
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2) E&5& AJlZi0| T2 DPPH U ABTS XK3 2iC|zk AH &4 o}

A & 2% 80Tl 059014 24417t B B45E3H 5 DPPH ¥ ABTS ARf- iz &4
24 W7t F3R= Fig. 20 YeRRGIcE O 23l & AlTte] 0.5904 2A17ke2 Z7ist] whet
DPPH RS- iz 27 E4o] 18.9%01A4 26.1%E 3212 0 2(p<0.05) 713t Hhd, F22A]710]
12417, 24A17 A3F Al 242 24.2%, 22.9%2 3980 2(p<0.05) Aot tHFig. 2A). ABTS
AR o A 24 EE 80TOA zzﬂﬂol 0.50014 2A1ZEe & Z71gtol] whet 34.7%01A
50.2%% A2 E(p<0.05) T7FtH o, FEAITo] 12A12F, 24A1%F 43t A] ABTS A 24t
ZF AAGAo] Zkzt 48.6%, 45.7%= v4x4_§<p<o 05) 7HA5l9ltkFig. 2B). DPPH 2 ABTS
AR5 FoZ AA G4 24 Aol ek AR B Ao 220] 23 242 80T A 247EL.
2 AAsI9ick

1) QAZ HE SHOI M2 AMUOK 22 BAES0| 33 2 B

24 2B0TIA 241RE 5t B F2)oIA ARE AR B S55289] 74
A ATE A8 RA1ES] dREA AFRA 65T A 308 H 95TolA 3087 BAE &
3} 2/d W3}E DPPH % ABTS 2t 2484 54 B3 71130 Fig. 3). 1 23, 6
3 95TCoA 30:te] EAEo] whE AR £ EE=2] DPPHOF ABTS e 47 2%
o FoAQl Zol7t §e-g BHlstict. olo] wet AlxE At B d45EES) f4

—

ol
o
2 oo

1

N
[ekiw)

)

=
I
Yo T =

& Al Aol gt FAtet B4 At Qo] w2 A84E B o= Vdidn

;
:*.:
13

2) ApMoIAL Hat aAx=S X)| 299 ZXA EM my}

Aot B dpiaEe H7keh 9-99] A7l w2 pH sk Fig. 4o Yehfgic,
71 A, ApARIAr B2k H7h $-89] pHE 6.613+0.08%2 APEQIA H7H % $-6.9] pHol 6-2)29]
Hsl7} Rt gokon, 16979) A7Itol= pHolke 2129l 93k 374) glot 22 4%
2892 Ade 2RIetAHFig. 4).

At Btk gz 17} 2.90] 27|71 w2 DPPHS} ABTS izt AAH] 24
st 4ol 16970 A4 717 5t HolHQ Aol UerA AglthFig. 5). ATbE o= A

g A =B

£ 30q a 2 60+ a

= b > a

T ab a ab B b ab
© b © b

(=] [=]

£ 204 £ 404

(=) [=2]

§ g

@ 104 @ 20

g g

g 0 g 0

E 05 1 2 12 24 E 0.5 1 2 12 24
(=] Extraction time (h) < Extraction time (h)

Fig. 2. Impacts of extraction time on the DPPH (A) and ABTS (B) free radical scavenging activity
of hot water extract from Panax ginseng sprout powder. Different letters on a column indicate
significant (p<0.05) differences. DPPH, 2,2-diphenyl-1-picrylhydrazyl; ABTS, 2,2'-azino-bis(3-ehtylben-
zothiazoline-6-sulfonic acid).
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Fig. 3. Effects of heat pasteurization of hot water extract from Panax ginseng sprout powder at
65C and 95T for 30 min on the DPPH and ABTS free radical scavenging activity. Different letters
on a column indicate significant (p<0.05) differences. DPPH, 2,2-diphenyl-1-picrylhydrazyl; ABTS,
2,2'-azino-bis(3-ehtylbenzothiazoline-6-sulfonic acid).
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Fig. 4. Changes in pH of milk fortified with hot water extract from Panax ginseng sprout powder
during storage at 4C for 16 days. Different letters on a column indicate significant differences (p<
0.05).
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Fig. 5. Changes in DPPH (A) and ABTS (B) free radical scavenging activity of milk fortified with
hot water extract from Panax ginseng sprout powder during storage at 4T for 16 days. Different
letters on a column indicate significant differences (p<0.05). DPPH, 2,2-diphenyl-1-picrylhydrazyl;
ABTS, 2,2'-azino-bis(3-ehtylbenzothiazoline-6-sulfonic acid).
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Fig. 6. Changes in pH during fermentation of yogurt fortified with hot water extract from Panax
ginseng sprout powder at 42°C for 6 h.
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Fig. 7. Changes in number of viable lactic acid bacteria during fermentation of yogurt fortified with
hot water extract from Panax ginseng sprout powder at 42 for 6 h.
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