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ZYTEELT YINAHT U SNBHO/CSREOTE, ‘STt T
Abstract In this study, the physicochemical properties, nutritional components, and antioxidant
activities of kombucha containing ginseng sprouts (control kombucha, CT; strawberry kombucha, ST
; strawberry kombucha with 2% ginseng sprout, ST+GS) were analyzed for comparison of quality
characteristics. The total content of free amino acids in ST+GS (273.38 mg/100 mL) was 3.2-14.5
times higher than in CT (18.9 mg/100 mL) and ST (84.9 mg/100 mL). The total mineral content
in ST+GS (63.99 mg/100 mL) was 3.3-4.1 times higher than those of CT and ST (15.45 and 19.28
mg/100 mL). The contents of soluble phenolic and soluble flavonoid were 1.2 mg GAE/mL and
0.14 mg RE/mL in ST+GS. Several ginsenosides were detected only in ST+GS; ginsenoside Rg2
(2.4 mg/100 mL), Rhl (4.5 mg/100 mL), F2 (9.0 mg/100 mL), Rg3 (4.6 mg/100 mL), and
compound K (7.8 mg/100 mL) were detected. The content of phenolic acids was 1.2-1.5 times higher
in ST+GS than in CT and ST. The amount of flavonol of ST+GS was not significantly different
from CT but was 1.4 times higher than in ST. In terms of antioxidant activities, the values of ST+GS
were significantly higher in comparison to other kombucha samples. These results confirmed that
incorporating ginseng sprouts amplifies the advantages of kombucha.

Keywords antioxidant, fermentation, ginseng sprouts, kombucha

FEA= HAL BA}o] AFH|(symbiotic community of bacteria and yeast, SCOBY)E #7}5}
&) Ae IR SR, JEt fafie GEAA Fou 71ed 22087 Aue} S5O
A aHiths 7]180] dthLee &, 2022¢; Zou G, 2021). FRAFY] 8 WA WBES AN AR
E BIEY glo, 1 9o fAkte] ¥aE nEY Y 30%0] ol2thyl Bl §lthMarsh
5. 2014). ThJRt fabt Fol FRAL TR Tojsh= A0 ERIE O, E3] Lactobacillust
Leuconostoc7t 54} pellicleo Al $Agt A0 2 H I E Stk Bogdan 5, 2018). a7l 4 F5
Az ga 71doly AFH Y] F5, H7F AR 9 Ha Ao wet die] g 4 Qi shA|RE
8 iREol= ok, SFEAE oM EAR] 9low, o] Qo {74k, HIEHY, B, ofw|ieAl, ©
9 E2HsS SdTthAvac 5, 2022). IFoME E2HlE dighE ool Eo et
BI7L f4oi, 1 Qo TR BS, S, €9 Ah, FES, @5 S 4EHE 4 27
59 715730 EAEUTH(Woo 5, 2021). 71 2ok, =2} th4l k% A(Jeon 5, 2022), &4
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Quality characteristics of kombucha containing ginseng sprouts

%, ¥-91(0he} Hong, 2021) 5 A9 F7E H=EA stAY, 3
7HeE E24]2]|(Barbosa 5, 2022), -2 Woo 5, 2021) 2jo|
T, %, A%, eAA 5 HY A (Lee} Vi, 2023)2 &
olA W= FHAL A7 HaE I Qivh A HIFE Al Al
9 7154 # 93 F1]7t 3= H(Anantachoke 5, 2023),
HYdo FaRYS 53l it 9 FH 5AE 4 5 o
(Lee 5, 2022¢).

MR (Panax ginsengyS ginsenoside $5F0] =2 Z O
E 9A e A 2715 A HFlete AR 715 &
Az &8ot7] $<rsithJeon 5, 2021). 4] B Auf~] 7t
o] Zl(Pyo 5, 2018), A&7 52 AntEFO|A Auj7L 7}
5ol o & 2o TAYle] A7t ks, dFte] ks
51Tt B 1% of(Hwang 5, 2021; Kim 5, 2022), AJ&C14} A
Hijof o ARES] Bilo] F71skit(Jang 5, 2022). &
of, AR Bakg TS A|&H 02 Flsto] ARG &g
FUHE Slof Fet 7HE Aol QAEI QUrk AfERIME
A7t 7iadEe] F4 S4(Kim 5, 2016), A4 T
H87|17E 5 olgketd E4 9 XAkl & sk Pyo 5,
2018), AR HRTE RIS H7IRE 9 E4(Kim 5,
2022) 59 A7F HAEI ot Al Aujo] Bet A
T} Hlwsf FE3 Aot

uebA 2 dollde & SRE FEAY Agd
97] FeEE FHRA ERE AR GoE AAstal, 2] Fe
FARE 785 ol&ste] S5 A da 7k
o o]F XA ¥a 7|7t Hig o AR 559
7R FRAE A&t olgfetd EAY JYAE 2 e &
3= HlIL FASto], % B9t fANFS FRAR] 2857 9
ok 71 2R = AfERIALY] o] & FHE AR 71RARE AA

stz shoiet.

2. Mg 2 it

2.1. Mg Z AJSF

2= sheolA AuiEo] AxAAH 9 95E Pisd
AFQJ4x(Hadong, Korea)olAl +J5to] ARG5St B ¥
g B FEE olgstdon AF2 (F)E LI oNGur,
Korea)oll A 3t} 321 BIAA] AF4TS, B7] F72(84 °Brix)
L (%)°}=E|(Pyeongtack, Korea)o|A] FLufjsto] ARESIITH
A A sZ=M(60 °Brix)= ()= (Jinju, Korea)ol|A] 2+
dto} AL25}9IT}. Ginsenoside EE% 215(Rgl, Re, Ro, Rf,
F5, F3, Rg2, Rhl, Rbl, Re, F1, Rb2, Rb3, Rd, Rd2, F2, Rg3,
PPT, compound K, Rh2, PPD)= KOC biotech(Daejeon,
Korea)o| A L4s}o] AR5}, Phenolic acids(gallic acid,
chlorogenic acid, protocatechuic acid, vanillic acid, ferulic acid,

ventaric acid)Z flavonols HZ-E(epigallocatechin, catechin,
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vanilin, rutin, catechin gallate, quercetin, formonoetin)<
Sigma-Aldrich Co.(St. Louis, MO, USA)°|A T35}t
Folin-Ciocalteu reagent, diethylene glycol, 2,2-diphenyl-1-
picrydrazyl(DPPH), 2,2’-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid)(ABTS)%2} p-nitrophenyl butyrate 5= Sigma-
Aldricho] Al 9lste] ARGSIIH. &4 5ol AM&3t high
performance liquid chromatography(HPLC) 552 7181
& ].T.Baker(Philipsbug, NJ, USA)O|A G+J5lo] AME5HAL,
1 9fo] AR 7IE Ao S5 % HPLC 552 5t
Agsteet

22 FFi g P

R} BEES 99 $AFL B 5L ol 258
SEAEoeRY sl uy £ AR S50
Lactiplantibacillus plantarum P1201 Y Levilactobacillus brevis
WCP02Z ARG om, 1 419 5352 FEALAE(KCTC,
Jeongeup, Korea)ol| A 292 Lacticaseibacillus casei KCTC
3109, Limosilactobacillus fermentum KCTC 3112, Lacticaseibacillus
paracasei KCTC 3166, Lactobaillus amylovorus KCTC 3597,
Lactobacillus farciminis KCTC 36815 AR&-5}9ch

2.3 =i T2 HE

AZH H2; 9ol &2 108] 7lste] 100°CoflA 3027t 7+
ZE&919Y. A2 07 A3 Z filter paper(Toyo Roshi Kaisha,
Ltd., Tokyo, Japan)& oji}sto] FH|GFGITE. o] F -20°CA]
w2 F Wad sEstol s,

24. E8x Y EE J7HE 25F X

97], AE, g, EFHEY, A 2 2T FEE APAL
£ APt A3 27 FEUE AR SEAY] A Ao
7P f4este], B7] FHIE ARl R 717 A %13
St} 52k &8 90 mLoj| ©7] (80 °Brix) 10 g&
o] BRIl Brixg ST F UFOE % 10 °Brix B}
3, ARRIAL 52M(60 °Brix)S 2%(v/v)E Egtsto] FH|s)
k. FH)E EFEL 121°ColA 1587 A E] & AR
MRS(Difico, Becton Dickson Co., Sparks, MD, USA) 214 u}
Aol 205k HoFHE(G0°COIA] 48A17h) SAKE 758 717 0.5%
() 2, B 3.5% BE5H] 30°CO1H 0, 4, 8 % 1297 HEE
NS ZUE FRA ARE 5,000 xgoll A 2087 94
o ¥ A5HE Ao A8t

= ——

e}

oL,

2.5, MERIA B2 EFA AIZ

52 FE2ES A7) T S YoHA Azt ExlokATh
Control kombucha(CT) e EA52&% 90 mLoj| ¥YF<S Yo
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10 °Brix® X519 0.1, strawberry kombucha(ST)= A5
ZE 90 mLofl 2 10 g& o] £9F - °BrixE S74% & 9T
OF % 10 °BrixZHx| BHygsto] Zu|51%r}. 181 strawberry
kombucha with 2% ginseng sprout(ST+GS)= strawberry
kombucha®t o] Az T AU FFHH(60 °Brix)yS
2%((viv)yE E3toto] AlZsHlth BE EHES 121°CE 15%
7t A=t AE]  APdo] MRS AR o A% B FlE A
ZYZ} 0.5%(v/v), & 3.5% ZJZ3dlo] 30°CZE 747 &
= Megsloich 28 FHA ARE 5,000 <golH 2087
QU T A5 Azl Agslsich

—_

2.6. /5515 58 =5

WE 7708 L AR B B pHE pH el
(Orion Star A211, Thermo Fisher Scientific Inc., Waltham,
MA, USAYE ARg3le] 40T SATE 334948 5
S S~3sto] Ao w gHitsto] MiZg® H7|SIGIT Y
7171(PR-101a, ATAGO Co,. Ltd., Tokyo, Japan)E ©0]-&5}o]
stol & m7|sigich

27 Y7+ 55

B4t ABFAEY GAES 2] et Lee 5
(2022b)°] W oz MRS 3HAH}A(BD, New Jersey, NJ,
USA)l LubdE4e] EEBee] £ato] Adstact. 35-
37°COIA 48-72:3412F viF 5 BAE WSS 2ok 3]
Hul5E Foto] AR mLT F4E AEdAT LR

¥
)i}

1o

19l

AL Choi 5(2018)9] WS ogF WP sto] AAISHA
o A& 1 mLe} 108 A 34N 1 mLA-S B petri dish
o B33}l 43-45°C & A3l desoxycholate lactose agar
(Oxoid, London, England)E 20 mL* petri disho] Jo]A] &
AL, 35-37°CoIA] 2424178 MR T HPH
o) kg ARG W 1] ol4l Uekg, SfATle 7
foll= 271 o] % EMB SHHHE|A oA EE]ufjdotitt. o] %
PN Ee SRS Aol gt F7E o

st

Q.

2.8 9t et 24

AR T FEA] ol YFae AFTARY Ut
BT} Kim 5(2023)0] e} $eadste] I, ehsle, o
&, WA, A, YER, ERAAY, FYAEHE 9 2o
At geEFg 2451 TH(food code). BHL EYE ASE AL
&ste] Al 100 mL F 29HE, 22 9 &53E B
TR el B, A, g2 AE ot 7o g
gsto] IAZ e lnt. geskE o2 A& 100 mL &

T, 2, 2 9 3R FE ol8ste] EAISH.

https://www.ekosfop.or.kr

TR AR Fol A2 AlAsH] AlF-8As FHlstal ol&
HPLC(Agilent 1200 series, Agilent Co., Forest Hill, Vic,
Australia)yg ARgslto] B4 & HEFEH(fructose, glucose,
sucrose, maltose, lactose)S ©]-85k0] ZHAISH FEIFA 02 H
| feRg oloich. Bl SRS B 2] olgsiol
NRE oz Bejsha SRl 2% Qirom 43stol
FE Aok AW A2 dHE F2H F dvhy

N g

Flsl2 oA 33}t 3 30 mLO] 3% ZAF R0 T 85l
SEAgEan AR oR BT EAAAY, 2
AHE 2 EZSRHPAE SR gas chromatography(GC, Agilent
Technologies 7890A system, Wilmington, DE, USA)E o]-&
shof Basisi.

2.9. Relot&ett 24

AR - F5AR freElotr]ieqt 42 Lee 5(2021¢)
o Wie WYs AFotuliAt £4712 Agote] KA
ot A& 1 mLe HPLC water 5 mLE &35} 60°CO|A] 14
7t B9 71285kt 1 3 10% S-sulfosalicylic acidE 1
mL 7}5t0] 4°Col A 2417 WhA|ste] dhiiEg A7)
0.45 pum membrane filter(Dismic-25CS, Toyo Roshi Kaisha
Ltd)Z 3t o dg 60°CoIA HAda5S HAIBIAH. 55
o2 [ithium citrate buffer(pH 2.2)Z &3] & ThA] 0.45 um
membrane filter2 ojI}olo] B4 A|g 2 FH|5I9}

2.10. F7/& 24

Al g FRAS] B2 L Lee 50226)2) 1}
W2 o te] ANjslelct. 2 AR 05 gol 0% W4T §
o 8 mLE #7}5Fo] microwave(Ultrawave 2.0, Milestone
SRL, Sorisole BG, Italy)2 &35}t 1 & 50 mLe] Eo
Z248 AH8slo] APLME A5 F inductively coupled
plasma-optical emission spectroscopy(ICP-OES, OPTIMA
8300DV, PerkinElmer Inc., Waltham, MA, USA)Z EX35}%
o} oM YEFZ 550-600°C 3]3t=0f|A] 3]31et & 30 mLo
3% A4 BHOoE H85to] ICP-OESE HA5H3It.

2.11. +84 phenolics & +&4& flavonoids gI3f 241

FHEAE 045 pm membrane filter® ojI}slo] 84
phenolics $FF 9 84 flavonoids &5 H40f AR5}t
ST 71708 9 AR 3He BEA] 584 phenolics 4
© Lee S0220)9] WS HSte] ZY3H9ct. 2t2te] ofzt
N A7 Al 0.5 mL #5353l 017]9] Na,COs &9 0.5
mLE A7}oto] 387 AXAFH Tt thA] 2 N Folin-Ciocalteu
¥z Al9F 025 mLE g7Isto] ERbeh v 30°Cof|lA 1417
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B¢ AAAF T EFFEA (Spectronic 2D, Thermo Co.,
Petaluma, CL, USA)E ©0]&3}o] 750 nmoj|A] SJEE =73
ot} ojuf 484 phenolics &2 ZHik(gallic acid)y& o]-&
Sto] ARt REFAC R g Loto] ZAte] 43s
£ %(gallic acid equvalent, GAE)C.Z AAFs}Tt.

2a 7|IZPE 9 AR o FRAR $84d flavonoids
FFS Lee 51(2022b)9] WS o W5t S4sHlth A
oA &4]=l A]l& 0.1 mLo] 1 N NaOH 0.01 mLE &7}sh
diethylene glycol 1.0 mLE A7}5Fa] 37°Co A 1A|7F WA
E3353 % Al(spectronic 2D)E 0]-&5}9] 420 nm SLEE
Jottt. ol 584 flavonoids T2 F&l(rutin)S o|-&
of ARt EEFACERY g Foto] FHo| St
St (rutin equvalent, RE)O.2 AAFSI T

ok

7

—_—

(e ok e Hob o

2.12. Ginsenosides &'gf 41

AARIAL T FFAF9] ginsenosides 3HF 42 Lee &
(2022b)9] HFH-& oF7t ¥ E 5t HPLC(Agilent 1260 system,
Agilent Technologies Inc., Waldbronn, Germany)E A&-5}0]
EA519Y. ZF A|ZE 0.45 um membrane filter2 oj3} & H
AN EE AT B4 column TSKgel ODS-100Z(4.6
%250 nm, 5 pm, Tosoh Corp., Tokyo, Japan)o|™ o]F4} &ufj+=
HPLC 539 water(£1] A)2} acetonitrile(1] B)(Fairlawn,
NJ, USA)E AR&SISITE 2t o] &4t &ufo] 2742 A 81 7]
203 81%(05), 81%(105), 80%(155), 77%(405), 70%
(428, 65%(755), 30%(805), 10%(905) 21 10%(1005).0.
2 A3} Column 2%+ 30°CE A4l A5 10 L
£ FUAA 1 mLAE §£507 diode array detector(DAD)S
o-&sto] 203 nmolA AEsI3ATH

2.13. Phenolic acids 2 flavonols 2l8f 241
Phenolic acids 3 Lee 5(2021¢)9) W& k7t 475}
of EA5}9tt. HPLC(Agilent 1200 series) 7]7|9} 24 74
2 XbridgeTM Ci3(4.6x250 nm, 5 pm, Water Corporation,
Milford, MA, USA)S AM&3IY 24 2= 30°CE 319
LSS 1 mL/ES fAISIAL, AR FUFE 20 bz
ot B4 fufl= 80 A(0.2% acetic acid in HPLC water)
@} 8wl B(0.2% acetic acid in acetonitrile}E ARE-5}T}. o]
A 2L 80 BE 7202 0%(08), 5%(5E), 15%(105),
10%(195), 15%(205), 30%(285), 40%(325), 30%(375),
50%(405), 60%(455), 80%(555), 90%(605) = 100%(65
B2 §A319.00 #&7|= DADE AREste] UV 280 nmo|
Al 24359t Flavonols 3FFL UV 270 nm 24 A Qgt
U] phenolic acids #AT Y} 5US 20 45

Agshelct.
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2.14. 42/28 24

W 770 @ AR B FRA0) DPPH 2Tl 47
BHE Lee 50210)9] ol whet Z5HsITt 1x10* mM
DPPH 89 08 mLS} 212t9] A|Z. 0.2 mLE 7Fsto] Qo)A
3087 A 5 YA spectronic 2D)E 0] BHo]
525 ol FUES ZHNch. SHARTE F5E A
2 cilsto] A AASSIL W A0E U AR B
E2349) ABTS 22 AATHE Lee 502109 HHo]
w2 24519t 7 mM ABTS 8943} 2.45 mM potassium
persulfate 1:1(v/v)2 411, A4 12-16A]17HS HFXA]A
ABTS SHHZ(ABTS+ )& FAAIZH. oF 732 nmo|A &3
% gto] 0.7:0.030] H|5=E B 3]4j3t0] ALgasTt. A
5] 3418 ABTS £ 0.9 mLe} A& 0.1 mLE 41 332
T BRREAS o830 732 nmolH SYEE 2eA,
SAYET RS Az o] F54 0.1 mLE Fslo] A9
S}.00, DPPH 3 ABTS 2ttjzt AAZHE theat 22 4
off oJstol Wg(v2 LRSI

2.15. Ljpase &4 Xfof Z& 24

Wa 7170 W AR B A Askas RS 24
A2 lipase 48] TAS 451321, Hwang 5(2018)2)
o] wel AAJSH T 200 mM sodium phosphate buffer
0.05 mL2} 1 U/mL lipase 4% 0.07 mL ¥ A]& 0.03 mLE
£3tsto] 37°ColA 1087t ouet-g-2 AT o]F 10
mM p-nitrophenyl butyrate 0.1 mLE 7}5}o] 37°Co|A 10&
7 HE2A]7]21, 100 mM Na,CO; 0.75 mLE B335l 1027
2 AAAR F 420 nmo]l A & AT 24 Hix
A2 Alm djilof S5 Aol ARSI Lipase ]3]

TS theat 22 Ao ojste] WELHE ek gl

c

ik

Lipase &4 A3l &4(%)
=[1 - AET F8= / 34 d2+ &8%)] x 100

HE Y2 38 Wb ot BurREUAR UERS
ot B4 242 statistical analysis system(SAS, version 9.4,
SAS institute, Cary, NC, USA)S o]-&5}o] EAHLA(ANOVA)
2 $H359. Duncan THEHY AAH(Duncan’s multiple
range test)O. 2 AFE AZE AAISHATHp<0.05).
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3. zn % 1%

=

31. B Z
98 10 B

540 F gE X2

o]i]:al—x—l =95 ) }\cl)l__lr_(-/“’ 284

Table 101] ‘%E’rud At pH~ 5
5L w wrE 49 o] pH 1212 7 (s, o] 82
24 9129 o]l 22} pH 4.10 € 4,152, E 4%1 A} o] go]]
£ FYu|gt ol & HolA] Aoftt. Al s
oA 8Y Z7HA] 0.770014 2.48%= —7}3} 1, 129 Ao
230%2 7rAettt 9ES 245 Ay}, 2ha A 13.90 °Brix

oA & 49 Zof 13.70 °BrixZ, W& M3} Fou|gk ol&
Holx| oottt o]= 8 Ao 14.40 °Brix® Z7}619 1, 124
2ol 13.70 °Brix® Wi 8 2ot vlwa w|EF AT} &
At ABtel] ASoll= 0, 4, 8 2 12 AoflA ZH 6.58,
8.46, 7.36 X 5.52 log CFU/MLZ, 49 X741 Z7}etg otk
Ug7t APDEE Aot 27] A 9 Bolle &
H2po)| Qe f4hto] S4loto] =okout HAF Thashs AR
< 2ok

o] Ao wt2H THI} 2
7} S7FHAA pH7F Aol A

fu

A B9 82 AL A=
HY} ol AEL 7

451 pHE S715he 22 SRIT 4= AUt Ryu 5(2021)9]
EEAE O]'g‘?} \:TX]' AFZATe} Zo] 7)o EE I
F A= f7IACE QS| A= F716laL pHE Fadhs
Aoz waEn, 44 AlY o|Fol= {714 =ai7t Bﬂa}xﬂ
A AHe7E astes 20 E wgtEh IR 7] UE g
Hgte Ta 27]0] go] EeEHA =7t FAstHTL ‘?—-_}
" 3710 vBEo] BAtete Al ma Z-go] 9J3f A Al
o] Aol = Fol EsiEe] vl Sk, Ea F7]
o= Fo] YTEE Mg wt Facls 20w wEHn
(Oh®} Lim, 2017). JungZ} Oh(2022)] SAKE uHa S E3t o
&S] 7|54 A& H3E Fokd AFtolA mRlofE 4t
U A 24A17F o]0 SARE 27} AL 02 B
Do 2 @ 25 w3 $ash Agses s ol T
AT 47} AT 4TS BIOH, ol AHE F7bH R4t
Fo) W8] L v Ao Hal,

o] Aeole Ta 717t 5 AEEA okt 84
phenolics ¥ 484 flavonoids 32 2rao] o) 8 A7t
A 5% ZAG9eY 129 Aol A FATNAL. 84
phenolics $5F9] 79 ¥tg 9 X}7HA] & phenolic TFo| &
Aot Z718t B2 ZxH(Camellia petelotiiys 7|RIO2 3+ F
FA} AHWu 5, 2023)9} FARSH Ea #(1.01 mg GAE/mL)

Table 1. Changes of physiochemical properties, viable cell numbers, soluble phenolic and flavonoid contents, and biological activities

during the fermentation of strawberry kombucha

Contents" Fermentation period (days)
0 4 8 12
Physicochemical properties
pH 4.52+0.14° 42140.13° 4.10£0.12° 4.1540.12°
Acidities (%, as lactic acid) 0.77+0.02° 1.80+0.05° 2.48+0.07° 2.30+0.07°
Soluble solids (°Brix) 13.90+0.42° 13.70+0.41® 14.40£0.43° 13.70£0.41°
Viable cell numbers
Lactic acid bacteria (log CFU/mL) 6.58+0.26" 8.46+0.25° 7.36+0.22° 5.52+0.17°
Coliforms (log CFU/mL) ND? ND ND ND
Soluble phenolic and flavonoid contents
Soluble phenolic contents (mg GAE/mL) 1.01+0.03° 1.07+0.04° 1.19+0.04° 1.06£0.03°
Soluble flavonoid contents (mg RE/mL) 0.130.00° 0.15£0.01% 0.17+0.01° 0.16+0.01°
Biological activities
DPPH radical scavenging activity (%) 37.27+1.08° 42.15+1.26 42.75+1.37° 38.67+1.43°
ABTS radical scavenging activity (%) 38.61+1.31° 43.58+1.26" 45.31x1.22° 39.47+1.18°
Pancreatic lipase inhibition activity (%) 36.39+1.16° 45.77+1.33° 49.17+1.52° 42.47+1.23¢

DValues are mean+SD (n=3). Means with different superscript letters within each row are significantly different superscript between samples for the

same index (p<0.05) by Duncan’s multiple range test.
IND, not detected.

https://www.ekosfop.or.kr
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o] vl 4a T 8 Xof 1.19 mg GAE/mLE 1.178j7}15F &
715kt 484 flavonoids $HF9] F9 ¥a #(0.13 mg
RE/mL)o|| H|3] &8 & 8Y o]l 0.17 mg RE/mLE 1.38)7}
% Z7l5lo], Dwiputri} Feroniasanti(2019)2] Butterfly Pea
£ o7 FHA TE B9 flavonoid T W3S} FARRE
23S Hirh @A oA dojus 4AMiske HiEs e
9] 7}-HAIE ol (Melini®t Melini, 2021), H& 0]yJ&E
o] /st AA7t ol23t ¥hgolA A% AT Stk A
F7F HIE I Qe (Dey 5, 2016). FAret 49 o=
DPPH itz £2A4E, ABTS &z &AGA BT 8Y A}
7VA] 27k OF 1154, 11787k S7Fstl o, 129 & o

Al ZHAssloith. A2 Adolsh Ta 6-9Yol| FAtsks

o] 714 wo] Z7Hd g 59 A7t 54 Az A4(Ko

2017) 4 79A o FisFeol 7 w2 At TaE A
¢ ZE719 HaE AT Ryu 5, 2018)°F FARRE AHE
4= SiTh ol2fet Aite fAE DRI oA BitE )
s, Eepuio|t Ho| ha 2] etjz 274849 271
FFe A A og Holth Lipase 84 Ao &L Ta At

|3l W 82 Aol oF 14ui7keF S7Fslelon 121 Aol of
] A5G Lipasex triacylglycerol 2-monoacylglycerol
fatty acid 7 ®AtE Edfiol= BaE Aol HFE A%

ko o2 of

ol

jud

Bl

vl
=2
<]

S~
)

i)

0 LT AL She TbolHLee 5, 20220). ol

2 olAste] Thedt A &4
o} oleie Anke B 2
B,

o 7ot

Il

] =
Eof vt Oﬂ‘%“’ﬂ TES E A0
7892 A4 W ARkoR 4
3.2. 4RI Bf7 F

H7f0 031518 EA M U
Ly FYA Hld

}\Hlé}gl/‘\:} 3lo iH;(].,] o]ﬂ-o]—ﬂ E/d UJ JJLT-,L/\E zﬁo]-
A= Table 20 YERWIH. pHE 543 23 ST+GS7} 7
7 dorom, Al ES 2.48%2 Al 7HA] FRA 5 7MY &9k
o} gEE 2435 23}, STHGSY BE7} 14.4%2 CT(13.9%),
ST(13.7%)9} vl st o 7Hd &tvt 24kt 42 73
Qo= CT: 8.58 log CFU/mL, ST: 8.46 log CFU/mL,
ST+GSE 7.36 log CFU/mLE Aj&Q14t 3H8 ZRx}0] A
F7F 7P Ao, et B FEACA HAEEA &
ATk AR By FEAY ot YdAE BAR Aite
ST+GS9] It YES ghako] ZkzH 100 mL 7]% 48 keal,
30 mgO & 7MY =oUth Bt 11 g0 & CToF 2o,
TR 9 go & ST 2ttt Ai, EAHAAY, XA, =
gAaEE 9 dd e BE FEANA HEHA FUAY 3

a2

Table 2. Comparison of physiochemical properties, viable cell numbers, and nutrient contents of three types of kombucha

Index” Samples”
CT ST ST+GS
Physicochemical properties
pH 4.5240.14° 42140.13° 4.10£0.12°
Acidities (%, as lactic acid) 0.77+0.02° 1.80+0.05° 2.484+0.07°
Soluble solids (°Brix) 13.9+0.42° 13.740.41® 14.4+0.43"
Viable cell numbers
Lactic acid bacteria (log CFU/mL) 8.58+0.26" 8.46+0.25" 7.36+0.22°
Coliforms (log CFU/mL) NDY ND ND
Nutrient contents
Calorie (kcal/100 mL) 44.00+1.32° 40.00+1.20™ 48.00+1.78"
Carbohydrate (g/100 mL) 11.00+0.33" 10.00£0.20° 11.00+0.33"
Sugars (g/100 mL) 10.00+0.24° 9.00+0.32" 9.00+0.27
Fat (g/100 mL) ND ND ND
Cholesterol (mg/100 mL) ND ND ND
Protein (g/100 mL) ND ND TRY

DValues are meanSD (n=3). Means with different superscript letters within each row are significantly different superscript between samples for the

same index (p<0.05) by Duncan’s multiple range test.

ICT, control kombucha; ST, strawberry kombucha; ST+GS, strawberry kombucha containing ginseng sprout concentrate.

IND, not detected.
“Lower than the quantitation limits.
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T AR BA HEEHA

Ak BRIHONA pH Fadt A 71l FFS WA=
AL 24k {714k 9 ofniAte] o] ot Ao s wik
o, Yong 5(2021)9] AWz HFA §2 253t ol A
3 A @ Kim 5(2022)9] A4S 0]83t HE Al
oFF A2 AT} fARE ATS ATk Lee?t Yi(2023) &
a7t A 2T FRA] vs) B AEe HA7h
7 FHARY] Fgo] TUIs A oR Husidon, B A
CT % STS Hlwal At 55Ae T AdT F
o] FErt o g vAE S419] Aol AR B
713t 71 AAT(Lee, 2018)9] Ao} SAFSHA A<

d

R

dromy > wo 4
L oo ok
d

d
1=}
o

|
Taset vBES S dAlste AR HArh 1Y
JFE 7122(2,000 keal 7]2)°] HgE (%)= UERE A
ST+GS9] UEFL 2%, BHalES 22% U GHEs 1.8%=E
Uehg o, 45 AlRSES JY8ES B71e A+ (un 5,
2016)0 W2H SR FHFS 354 keal, FH+= 173 g,

9, o
o O
9 O,

19 IFAE 7]124](2,000 keal 7]5) tjH] HEFES 2.1%, &
SIBE 8%z AKE B EHA] BE 8] AT &
R0l Ha B Aog gaHs.
3.3. MARIE 22 ZFFALS 2[00 4 B!
AU % FHAH] elotulizdl £ ZTHs Table 3
o Yetf et ST+GS9] & ofu|At H=F2 273.38 mg/100
mLE CT(18.90 mg/100 mL)} ST(84.90 mg/100 mL)Kt} 2z}
2t 1459, 32971 ol A@Eeick ST+GSe] w]B2 of
AR & S1EEL 219.47 mg/100 mLE U 7] ER}o A=
HEHA L2 citruline, cystine, P-aminoisobutyric acid,
aminoethanol ¥ 3-methylhistidine”} A&% 2, CT2 ST
oA+ u)gF HEH taurine, proline, aminoadipic acid, tyrosine
ol Hn A A HEHUH. "B ofv]iAte] F8 EdE
CT+ aspartic acid, ST+ glycine, ST+GS+ ornithine .2 1}
Elgth ST+GSQ T4 opu|wAke] & 3HFS 53.91 mg/100

Qon

Table 3. Comparison of free amino acid contents of three types of kombucha

Contents” (mg/100 mL) Samples®
CT ST ST+GS
Non-essential amino acids
Taurine 0.20+0.01° ND? 7.00£0.21°
Proline 0.62+0.02° ND 6.29+0.19°
Aspartic acid 1.43+0.04° 5.57+0.17° 15.83+0.47"
Serine 1.20+0.04° 3.33£0.10° 7.86+0.24°
Aspartic acid - NH, 2.1240.06° 9.50+0.29" 27.37+0.82°
Glutamic acid 0.84+0.03° 1.73+0.05° 4.0240.12°
Sarcosine 1.79+0.05° 2.85+0.09° 3.60£0.11°
Aminoadipic acid ND 0.51£0.02° 3.19+0.10°
Glycine 0.64:+0.02° 29.83+0.89" 31.5040.95°
Alanine 0.7240.02° 5.26£0.16 11.24+0.34°
Citrulline ND ND 5.86+0.18"
Cystine ND ND 5.47£0.16"
Tyrosine ND 0.49+0.01° 5.29+0.16"
B-Alanine 1.38+0.04° 1.79+0.05° 3.63+0.11°
B-Aminoisobutyric acid ND ND 3.49+0.10°
y-Aminobutyric acid 0.51+0.02° 1.5240.05° 15.99+0.48°
Aminoethanol ND ND 1.98+0.06°
Ornithine 0.97+0.03° 2.20+0.07° 58.68+1.76°
3-Methylhistidine ND ND 1.1840.04"
Total 12.42+0.38° 69.07+1.95° 219.47+6.6"

https://www.ekosfop.or.kr
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(continued)
Contents” (mg/100 mL) Samples”
CT ST ST+GS

Essential amino acids

Threonine 0.3620.01° 1.84+0.06" 5.91+0.18"

Valine 1.98+0.06° 3.73£0.11° 9.45+0.28"

Methionine 0.04:0.00° 0.21+0.01° 3.50+0.11°

Isoleucine 0.91+0.03° 2.05+0.06° 9.76+0.29"

Leucine 1.53+0.05° 3.54£0.11° 10.09+0.30°

Phenylalanine 1.11£0.03° 2.47+0.07° 9.02+0.27°

Lysine 0.55+0.02° 1.99+0.06° 4.20+0.13°

Histidine ND ND ND

Total 6.48+0.20° 15.83+0.48" 53.91+1.56
Total amino acids 18.90+0.58° 84.90+2.43° 273.38+8.16"

DValues are mean+SD (n=3). Means with different superscript letters within each row are significantly different supscripbetween samples for the same

index (p<0.05) by Duncan’s multiple range test.

ICT, control kombucha; ST, strawberry kombucha; ST+GS, strawberry kombucha containing ginseng sprout concentrate.

9ND, not detected.

mLZ CT(6.48 mg/100 mL)2} ST(15.83 mg/100 mL)Xt} 8.3
v, 3.48) =A A== U0 Histidine> X& FFANA A&
A kAL, Fa opviAte] F8 EARE CTH STe
valine ¥ leucine, ST+GS+ valine, isoleucine ¥ leucine .=
e AR ot F7AEY ohvlidt F 7MY A AE
H ornithine(58.68 mg/100 mL)2 YEUYolE Q47 HEst
of i&oh= oA RS opn|Ato 2, 7 HE Falr} Ql
THOh 5, 2022). 3L, ornithine2 A& S 22 EH|E A=A
A 28 5% she LAY 28 IS ST &5
= y=23 A 2t Qlof sjeollAe EsAlz AdFshH
(Tsuda 5, 2019) ST+GS FH2F A3 Al o]et #HH 7|65
e Us 2= wdH

3.4. MERIE gl FFALS FIOIE Hlud

AR S F7AF K ti279] 771d Se 24t 4
T}= Table 49F 29ttt & 2712 T2 CTE 15.45 mg/100
mL, ST 19.28 mg/100 mL, ST+GS% 63.99 mg/100 mLE
CT % STe} H|w sl AjEQI4l o FFALolA 3.3-4. 1871
= AEHAS. 78 FU1E AR A 7 FRA B 7
F(K)olgloH, E3] ST+GS(41.47 mg/100 mL)OJA= & 7
718 HFY oF 64% oS AAshe Ao FUHU Lee
5(2021b)2] Ao W= Q4N HEH F71E FF F
K9] ko] oF 50% o2 AAshe ALR Hilsiylon, of
of weh 2 AT ALY FF2=E QI3f ST+GSOlA
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K9 o] §-= =2 20 & wohErh YANI)S CT ST
A= AEEHA FR2H ST+GSoA = AEEULH, A(P),
Z(S) % mtavleMe) v AEEHAY ST+GSoA =
CTe} ST H]gf 248) o] A& Ut 1 Hholl dFu|E(Al),
EAB) D FA(Si)= CT > ST > ST+GS &A|E AJRQIA
o FRA|A Y hgo] 7Y @Sl

3.5 AR B2 Z2319] £84 phenolics ¥ +&
& flavonoids 2'3F HuZ

ARIAT g B8A} @ S|270] -84 phenoliose} -4
/3 flavonoids ¥ 5743+ AT} Fig. 10] Yefilth &
4J phenolics TS &4 A3}, CT(0.63 mg GAE/mL), ST
(0.66 mg GAE/mL)| H|3] ST+GSE 1.20 mg GAE/mLE
1.8-1.9¥171=F &=tk Fig. 1A). 484 flavonoids TFS =74
3 A7}, CT(0.02 mg RE/mL)?}+ ST(0.03 mg RE/mL)o] H]5j
ST+GSE= 0.14 mg RE/mL=Z 4.7-78] =4 é@ﬂ?}t}(ﬁg.
IB). Lee 5(2015)9] ¥a #50f s 7F5d A9 F
phenolic =& 243t A+ & Chung 5(2021)9] Lactococcus
lactis KC24%2 HEH 73 4H] A4HS] F flavonoid <
43 A+olA F phenolic E ¥ flavonoid o] B E
5} 272 AS wol, Aol A7kE Aol wa %
FHXA9] =84 phenolics X &4 flavonoids $+9] &7}
of dFE v Ao wetHh o= EE W F 759 +
Abgto] AArst= Bl ofsf ARl SE o= e

S
Jl)l’ _|l)1|

|
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Table 4. Comparison of mineral contents of three types of kombucha

Contents” (mg/100 mL) Samples”
CT ST ST+GS

Phosphorus (P) 1.05+0.03° 1.63+0.04° 6.800.20°
Sulfur (S) 1.32+0.04° 1.00+£0.03° 3.29+0.09°
Kalium (K) 6.56+0.23° 9.23+0.32° 41.47+1.24°
Calcium (Ca) 1.34+0.04° 1.34+0.04° 1.320.04°
Iron (Fe) 0.05+0.00° ND¥ 0.03+0.00%®
Magnesium (Mg) 0.65+0.02° 0.80+0.02° 3.2340.10°
Manganese (Mn) 0.090.00° 0.110.00® 0.130.00°
Nickel (Ni) ND ND 0.0120.00°
Zinc (Zn) 0.03+0.00 0.01+0.00° 0.05+0.00°
Aluminium (Al) 0.21+0.01* 0.19+0.01° 0.1320.01°
Boron (B) 0.25+0.01° 0.21£0.01° 0.130.00°
Sodium (Na) 2.58+0.08° 3.79+0.11° 6.640.28"
Silicon (Si) 1.32+0.06* 0.97+0.03° 0.760.02°
Total 15.45+0.52° 19.28+0.61° 63.99+1.98"

DValues are mean+SD (n=3). Means with different superscript letters within each row are significantly different between samples for the same index

(p<0.05) by Duncan’s multiple range test.

ICT, control kombucha; ST, strawberry kombucha; ST+GS, strawberry kombucha containing ginseng sprout concentrate.

IND, not detected.

>

16

Soluble phenolic
contents (mg GAE/mL)

CT ST
Kombucha

ST+GS

C

0.16

o
—
N

0.08

0.04

Soluble flavonoid
contents (mg RE/mL)

o

CT ST
Kombucha

ST+GS

Fig. 1. Comparison of soluble phenolic and flavonoid contents of three types of kombucha. (A) Soluble phenolic contents; and (B)
soluble flavonoid contents. Samples: CT, control kombucha; ST, strawberry kombucha; ST+GS, strawberry kombucha containing
ginseng sprout concentrate. Values are mean+SD (n=3). Means with different superscript letters on the bars are significantly different

(p<0.05) by Duncan’s multiple range test.

A5l SE B3 ool gt i s
o] 4~84 phenolics & &4 flavonoids §F0|
o Ao 2 wHEt(Lim 5, 2023).

=°] 75
571l 719

https://www.ekosfop.or.kr

3.6. AMHOIAL Z 29 ginsenosides B!
ARG S F5AF 2 29 ginsenosides?] T
Table 59} Fig. 20| YERAA}. CTQ} ST A= 215 ginsenosides
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Table 5. Comparison of phytochemical contents of three types of kombucha

Catechin
Epicatechin

Epigallocatechin gallate

2,396.29+71.89°
26.17+0.84°

165.56+4.64"

Rutin 149.81+4.04°
Quercetin 172.80+5.18°
Naringin 270.63+8.12°
Total 3,257.634£96.77°

2,849.81+74.10°
7.21+0.21¢
106.17+3.19°
220.98+6.19"
290.84+8.43"
443.18+11.52°
3,969.95+105.35"

Contents" Samples”
CT ST ST+GS
Ginsenosides (mg/100 mL)
Ginsenoside Ro ND? ND 1.3540.04°
Ginsenoside Rg2 ND ND 2.40+0.20°
Ginsenoside Rhl ND ND 4.50+0.00°
Ginsenoside F2 ND ND 9.00+0.10°
Ginsenoside Rg3 ND ND 4.60+0.00*
Compound K (CK) ND ND 7.80+0.10°
Total 0 0 29.65+0.44°
Phenolic acids (ng/mL)
Gallic acid 8.13+0.24° 9.07+0.24° 19.47+0.49*
Chlorogenic acid 11.30£0.32° 10.0540.30° 19.82+0.55"
p-Hydroxybenzoic acid 204.90+6.35° 239.86+7.68" 265.61+7.17°
Vanillic acid 12.4340.34° 19.39+0.54° 22.43+0.76*
p-Coumaric acid 5.76£0.17° 8.26+0.22° 18.4140.52°
Vertaric acid 15.56+0.47" 7.9540.21° 8.88+0.24°
Benzoic acid 21.00+0.67° 43.74£1.27° 78.18+2.03"
Total 279.08+0.8.56° 338.32+10.46" 432.80+11.76°
Flavonols (pg/mL)
Epigallocatechin 76.37+2.06° 51.76£1.71° 83.37+2.58"

3,307.53+89.30°
41.62+1.08
149.08+4.17°
349.69+11.89°
396.86+11.91°
831.32422.45°
5,159.47+143.38°

YValues are mean+SD (n=3). Means with different superscript letters within each row are significantly different between samples for the same index

(p<0.05) by Duncan’s multiple range test.

ICT, control kombucha; ST, strawberry kombucha; ST+GS, strawberry kombucha containing ginseng sprout concentrate.

IND, not detected.

B A5 GoLon, AEQUL 550 A7 TGS
A+ ginsenoside RoE XEgol0] & 659 ginsenoside”} HE
=]9ith. Ginsenoside F2 @ compound K7} ¥ 3 =4 A&
%lomH, % ginsenosides?] T2 29.65 mg/100 mLZE &H2]
= Qlct. Ginsenosidess= 4} 22 Tt oFe|ehy 7|5
7L Qle Q] 8 Y &4 4wl (Gao 5, 2022),
= AT AR - FHAFNA ginsenosides7t AEE

0654

o ol= AFZA BAIE M S5 #4 F It A=
o] gQlF|ojo} St X AS W=E3Itt. Ginsenoside Re, Rgl,
Rhl ¥ Rg3 A2 thF9] ginsenoside”t A&F Pyo 5(2018)
9] A& Htas A} H|WoFRE 1 ginsenosides®] T

9] &0 F FQ ginsenoside?]l Rbl, Rb22} 2+ ginsenosides
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Fig. 2. HPLC chromatogram of ginsenosides found in three types of kombucha. (A) CT, control kombucha; (B) ST, strawberry
kombucha; (C) ST+GS, strawberry kombucha containing ginseng sprout concentrate. Ro, ginsenoside Ro; Rg2, ginsenoside Rg2; Rhl,
ginsenoside Rh; F2, ginsenoside F2; Rg3, ginsenoside Rg3; CK, compound K.

2 47 288 5 9oH, 49 FU wBE /AT 9]
(Sun 5, 2017) AAQIAE BHA 4 A ole} e wAE 7]
gl & 5 9e Aoe BuEt.

3.7, AMIIAL St ZEXF9f phenolic acids L flavonols
HiZ

AL

ol

- S5HA 2 279 phenolic acids ¥
flavonols &% B4 A¥}= Table 59 YEYITh CT, ST ¥
ST+GS9] phenolic acids $FF2 712} 279.08, 338.32 & 432.80
ng/mLE AR ok FHAIA 7Hg A4 A=A F8

d

https://www.ekosfop.or.kr

phenolic acids= Al|7}A] SHA}F % p-hydroxybenzoic acid=
glolg]9lom, E3] ST+GS(265.61 pg/mL)olA] HZ5 phenolic
acids &% F °F 60% o2 AAsh= Ao Il
CT, ST 9 ST+GSY] flavonols -2 717} 3,257.63, 3,969.95
9 5,159.47 pg/mLE AARIAE hF FREAL|A 9] gFgo] 7}
& =7 2AHU. Flavonols 3gteE & 8 b= A7t
A FHEA} 2% catechin® & 2QIE O™, ST+GS(5,159.47
ug/mL) > ST(3,969.95 pg/mL) > CT(2,396.29 pg/mL) &A1 2
2 S HEAH

p-Hydroxybenzoic acid= H2A], AtA] 9 FASHAZ 4]
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&, 94F 4 PF RofollA F2 AREEHI Qlth(iang 5,
2022). Oliveira 5(2023)9] =212} FHALY] & He =9
FEE g 23 F A]R9] phenolic acids?] s+ H| 1 Z
W2 5EE & Zol7h glouh, Lee 5(2021¢)2] AjAHRIAHS)
<4 2 ¥R Ay $E v W]k 23 phenolic acid?] o]
QAR S/ £ 4 Utk QlAoll 3-8-= phenolic
acids?} flavonols¥} 2+ H& SIS ginsenosideso]] H|3f
T2 AN 1 5k A0 o]HE F= $83F 840]
o, DRI A BatE = thAiES] Wk 2oiE &3 &
Zol S7F & Uth(Lee 5, 2021c). w2hA Ha o] 9Js]
phenolic acids®} flavonols¥} 22 H& 31ME 71902 Ao
& e, dao] e ARl S7A9] v djkE 571
 F7HQ R 77 AR FRA A7 2e T Ao
2 woEdh

3.8. MUIA! B2 BFAfS) Ml 24 ¥ lpase 24
Xoff 2 Hful

ARG S F7AF 9 ti270] 2] 24 2 lipase A4
Aol 2442 Fig. 30| UEtWigleh. DPPH 2z 2AZS
ST Ax, ZH7F 508 3]ARE AE 71E 0 & ST+HGS(54.08%)
> ST(32.30%) > CT(31.75%) A2 w2 84S EtHFig.
3A). ABTS itjzd 2424 E3, 27 1008) 345 2 7]
Z0 & ST+GS(57.73%) > ST(33.38%) > CT(30.72%) LA &
=3tom, DPPH iz AAGYT} H3t FE Erh
Lipase 4 A5l &4 4% 23}, 94U 7|20 & ST+GS
(52.35%) > ST(31.04%) > CT(28.30%) A2 =2 A4S
Bt

Chen 5(2023)7} Lee 5(20212)9] H10] t2H ©7]& &
At BERETY FEES A1 8FEETV B3V
Hof =2 ikt S el 208 Husylon], 2
of FEA Atz vls| B7] F D AR H7t
o FEAY] AP &4go] o A ERIESIt ol= B7] 74
9 AR g HlE SitE] 9ttt AoE Wt
Jung 5(2021)9] 4kt HFo T uHde] 9 Akt S
H w3t 23k, fANE HE Al AR /0] F7RRITHaL B arst
of, & ALY AR FHALY] AL B4 - AR

9] et B4 Qo fARFY] ¥R W Zo= Hlr
4. Q0

2 AgolHE FRAjo] gt Al geke Tl
ogs) olstetH =4, AR, 484 phenolics, %84
flavonoids, ginsenosides, phenolic acids, flavonols 35F & &+
Kok S-S BT, FRACT), B BRAGST) L A
B} 7] FRASTHC)Y] $ oAl & FHS ST
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Fig. 3. Comparison of biological activities of three types of
kombucha. (A) DPPH radical scavenging activity; (B) ABTS
radical scavenging activity; and (C) Pancreatic lipase inhibition
activity. CT, control kombucha; ST, strawberry kombucha; and
ST+GS, strawberry kombucha containing ginseng sprout concentrate.
%200, undiluted solutionx200-fold dilution; x100, undiluted
solution x100-fold dilution; x50, undiluted solutionx50-fold
dilution; %20, undiluted solutionx20-fold dilution; %2, undiluted
solutionx2-fold dilution; X1, undiluted solution. Values are
mean+SD (n=3). Means with different superscript letters on the
bars are significantly different (p<0.05) by Duncan’s multiple
range test.

GS(273.38 mg/100 mL)7} CT(18.9 mg/100 mL), ST (84.9
mg/100 mL)Et} 9F 3.2-14.54] =3ttt 714 & TF2 ST+
GS(63.99 mg/100 mL)7} CT(15.45 mg/100 mL), ST(19.28
mg/100 mL)}Xt} 9F 3.3-4.19] =94tt. $~84 phenolics+= 1.2
mg GAE/mLE ZH7b 19419} 1.8uj71eF &Qton, 484
flavonoids 3t 0.14 mg RE/mLZ 7vj<} 4.78)715F =Qkct.
AAleAte| E0] A9 CT} STOlM = HAEEHA FA* 2 ST+
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GSOJ|A+= ginsenoside Ro, Rg2, Rhl, F2, Rg3 % compound K
7} 242} 1.35, 2.4, 4.5, 9.0, 4.6 © 7.8 mg/100 mLA HZEQ]
t}. Phenolic acids 2 flavonols &FF ESF ST+GSOA] CT Y
ST} Blis] &4 AE%L2H, phenolic acids HgF2 242t
1580 2 1.28] =9t0 ¥ flavonols $FF9] 73 ZH2F 1.6 &
134 =7 AEE 0. A A& BE FEoA ST+GS
7h Stick. oleiet Ake AR B/ EHA ol
g B PR AS BolET Geta F3a0] ] W
AL 2ol AAoISS 1) AE BB e
o] RoHoR F/ISHe A BT & YUY, ofeiet Az}
S Bo RO B8 BRAL T2 Ao BE 7H
7 gle o2 WerErh SHe QAL 2R HEIE
QAL 2 QTS TIZARZ Sl AL 71 e, 2
& U4E 584, 7134 37 5 2199 Q77 o e
202 yehE
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