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Abstract This study aimed to evaluate the functional properties of grain drinks by adding purple
sweet potato fermented powder at varying levels. Specifically, the sweet potato was fermented using
Leuconostoc inhae and Weissella koreensis, and grain drinks containing 0% (control), 10% (G1),
20% (G2), 30% (G3), and 40% (G4) of the resulting fermented powders were prepared. As the
amount of fermented powder increased, the moisture, fat, and protein contents of the products
decreased, while carbohydrate content increased. Antioxidant activity, assessed by DPPH radical
scavenging activity and total flavonoid content, improved with higher levels of fermented powder,
with L. inhae treatments showing higher values than those of W. koreensis. Total polyphenol content
showed a similar trend, but W. koreensis-treated samples had higher values than those with L. inhae.
Tannin content followed a pattern similar to that of polyphenol content. These findings suggest that
sweet potato fermented powder enhances the antioxidant properties of grain drink, with functional
differences depending on the type of microbial strain used.

Keywords sweet potato, lactobacillus fermentation powder, grain drink, purple sweet potato
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ﬂl o] gt Talo] S7Istel wet A7 715Ado] Fold A&l tieh An|Ate] 871 &
Ut} 53] vHE Adiolo] AES e wf THHSHAME JIE 3 UA AFHT
U TE SEHER) A2 AF AN FHE= 2o § shvoltt. 3= 5= 4R, 7
I, Ao 59 gt 48E 34 B4fste] £ FEHE v 202, Eolu 91 50l BiAl
oA AT 4 Aol A% AT AUASIA HghhKim 5, 2015).
A 875 fpomoea batatasy= HE, 0|8, HEHEL, S ohet Aot Eelo
= 5 ol ARy 292 B UeS SeIstthLee 5, 2012). oldE %A HES
Ge BT TR U PHOE SATL ol8F A s1do] FBUT YoH, Th 1
o A]igl %aﬂ Q]-O}Xq Ex ég lﬁg]—/h]ﬁ OE]OT: ,] /\ﬂ;'(—"O]_Q_E ] l-:o]ﬁ ‘5‘1—%]—5} Z_i]-k] =7 ].‘:A—]
A Z 7]tk (Jung 5, 2010). Leuconostoc &3} Weissella 459] A2 ThFsH @ a 4]20]
A Hold TevloloE B4T 287 PANES BN 5UL AT ol 7154 Al &
Al oz d#A UthLopez 5, 2022).
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Uebton, ol5 &85 9 AE AE E3t Absk 9 £4
E4 F 3AHAQ 9% =t EE I th(Hwangy}
Jung, 2024). ®3t LactobacillusZ WA X 25 A &
A} B SHOA 2% 7154 HeloH, ofs R %
I TRAE Nl o] fARE 289 7Hs e HojEr
(Kim 5, 2023). 0|2} fAFSHA|, Z=7 daEs S83h ol
4 Hlo]2 AtollA= R HFgo] FFitst SR otz o]g}
o4 o= 3784 S A= ALE YEHTHKIm 5,
2021).

B 979 BHL A8 170 AT A
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2.1. &8 M2

2 Agol AH8T ADPohE HATFIE 2T
Hol(Sangwol Sweet Potato Dure Agricultural Cooperative
Corporation, Nonsan, Korea)S 53] Fufjolo] 235} 5191,
0]5=71(Sungjin Food, Gwangju, Korea), 7|2/ (Sunsudam,
Buan, Korea), 77435 (Morning Farm, Iksan, Korea), 4%
(Cj Cheiljedang, Seoul, Korea), AR (Gapdang Yakcho,
Seoul, Korea), @& 82T (Wooriga, Yangju, Korea), &
(Seoul Milk, Seoul, Korea)= A]&0f| A FLufjslo] ARE-5FTE.
Aslo] ARESE AJ9RS 2,2'-Azino-bis(3-ethylbenzothiazoline-
6-sulfonic acid), Potassium persulfate, Gallic acid, Rutin,
Dimethyl sulfoxide 522 Sigma-Aldrich Co. (St. Louis, MO,
USA), Samchun Chemical Co. (Seoul, Korea)ol Al -3t A
& AHEsklTh

Aol AHEE iR = SRt Edoto] AZxstgloH, A
AR = S5 400 mLo]| MRS broth (Difco Co., Detroit,
ML, USA) 22 ¢& H7}5ta, TAMIALE 282 250 mLo]
MRS agar (Difco Co.) 17.5 g& A7}slo] A|Zzs1c 1 & 2+
ZF 121°ColA] 1587t @ EEd 0] H(HB-506, Hanback scientific
Co, Bucheon, Korea)2 Bwotiom B 1A% 57
X 5z wAlol HYL A 4C WgHBE 79 o
of AMEsITt Ao AHEH TERE 4 Ve &7] gA E
F e AR Agsielct

2.2. A e d70f F2F AHZE

A8 370k A 2 4D 29 F 02 mm FAZ 26
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o] &3 AZ7](GT1200, Korean Technology, Jincheon, Korea)
oA 12A17F A ZH{H. o] 200°Co]A 2087t -2 A et
%, 80 mesh 79| HHZ ARESIO] AR5 4ot 112 &
T2 A Zokoich

a0 AN AR 5208 wHE 4 2ke(National
Institute of Agricultural Sciences, RDA, Wanju, Jeollabuk-do,
Korea) 0 2 HE EIHL ZAHAR HAE A Leuconostoc
inhaeS} Weissella koreensis S &9 X GAHto|t}. Z+2H9]
TF+= MRS Agar (Difco Co.) BjA]of] HE3t & 25°Ce} 30°C
oA 3U7t HjeFste] A v dE 2 WFo](Loop &
Needle, SPL Life Sciences, Pocheon, Korea)Z T &
AF 5] MRS Broth (Difco Co.) BiA]o]| 12} &35}, 30°C
oAl 24A17t ljFelRitt. o] % 13} B FH-E MRS Brotho] 1%
Eoto] 221 Hig= AAISHA 2™, 30°Cof|Af 24417 52t |l
FHAT 1% Akt HSAL 23] PAS st SH 2
2 7ol 2% FFoto] 30°Col|A] 48417 FRAZ . 1 &
AR ptar Bk 500 gofl L. inhaeS}y W. koreensis7t BEH
- 600 mLE F7ksto] FLsHA WHEStQlT. L. inhae?t 3
2% A= 25°Co|Al, W. koreensis7} AZ% A|E= 30°Co]
A Z42ZF 2417, 48A1ZE, T2AI7E SR A AT HaTt 4R
H H=2 50°C9] @5 AZ7|(GT1200, Korean Technology)
oA eFAl BA 4AIZF AXTH ¥, A 7](GM3900P, Goldmill
Co., Daegu, Korea)E o|-&slo] EZ3}5l3 L, b A¥E& 5
o Fwlet wa A=t Adsioa wekE 724 TaE L
inhae@} 48X WS W. koreensisE ©]-&5t0] 45 255 A

ELEE

23 RMF HE A0 22 0|85 TS 229 HZX

22 229 Az Wl Table 19] AASGT T2 2
2o] W A5 919 Al AES AAstEon, g4
F WE TP o] Frieke] wet 0% (Con), 10% (GI),
20% (G2), 30% (G3), 40% (G4)Z ARt fAlt da
DT B, SR, AR, AYFEY, AR, U
SR 49 FUsH] Bl AMTT} GAKE HE F
Wo] ArlE T2 9B B Az ALH HaARE
A AFOE GARE Hel, U, W, 844 5o T4
of Qo AzACIA FAHS B vl FAA ket
RAZE RS 25 g AU F 99 200 mLo| EF5Ho]
32 oRE Axsy AR A5t

o

é‘l

N

4. e

T
lo Iy

Qe E B2 AOAC International®] Official Methods
of Analysis (1996)°] wet =5ttt & FF2 105°C AF
A7tEAZY, AR Soxhlet FE%(Soxtec system HT
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Table 1. Formulation of a grain drink supplement containing lactic acid bacteria-fermented purple sweet potato powder

Con" Gl G2 G3 G4
Lab-fermented purple sweet potato powder (g) 0 2.5 5 7.5 10
Roasted grain powder (g) 35 3.5 35 35 35
Oat powder (g) 5.0 3.75 2.5 1.25 0
Black soybean powder (g) 5.0 3.75 2.5 1.25 0
Apple powder (g) 8.05 8.05 8.05 8.05 8.05
Pumpkin powder (g) 2.5 2.5 2.5 2.5 2.5
Sugar (g) 0.95 0.95 0.95 0.95 0.95
Total amount (g) 25 25 25 25 25
Milk (mL) 200 200 200 200 200

UCon, grain drink with 0% lactic acid bacteria-fermented purple sweet potato powder; G1, grain drink with 10% lactic acid bacteria-fermented purple
sweet potato powder; G2, grain drink with 20% lactic acid bacteria-fermented purple sweet potato powder; G3, grain drink with 30% lactic acid
bacteria-fermented purple sweet potato powder; G4, grain drink with 40% lactic acid bacteria-fermented purple sweet potato powder.

1043 Extraction Unit, Foss Tecator, Hoganas, Skane, Sweden),
Z3)HL2 550°C 7AA5|5}(Select-Horn-TFT, J.P. Selecta,
Abrera, Barcelona, Spain), A2 Dumas A4 (Vario
Max C/N, Elementar Co., Langenselbold, Hesse, Germany)°.
2 BHON HSHE LS SR, 2HNY, 2, £

S8 S 10094 2pdste] AR5kt

25 M- 2 GgE FY

Al AR IR Eo] H7bE IE 28 Mk
AA}A (Colorimeter, CR-400, Minolta, Osaka, Japan)E AR
oto] Z7gotnt. AlgRe 1A 29 e IdE S7gst9oH
AAA Q] BT Alm A& MEY FAl(petri dish)ol] Z1=2A] H
A B T, AR #Ho] 127 Yol E A2 sto] S5
ot 274 A @A FZTH(white calibration plate)S ©]-&3] &
Aot o W (lightness, L*), A X (redness, a*), AL
(yellowness, b*) 7S =459 11 AR83t standard white surface
£ L*=90.13, a*=0.83, b*=4.12%]t}. Z} A|=of| djaf 33] vHE
27sto] BaAS A&

Fr UxE gEA(PAL-1, ATAGO Co., Bellevue, WA,
USAIE AHEle] ZAsldith H8 S BR 25 52 9F
200 mLoj| &3t &, 7 A|&of thsf 33] ®WhE S sto] Bt
#HE AESHT

26 gHe 28 2 Il S B4

26.1. Mz FZE M=

AT QA LE BRSPS T2 SR H4E B
42 913 2 vgHR AXE TE SR AR 10 g ZFS
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£ 90 mL 7}5fo] 2A17F 591 125 rppmC.& shaking incubator
(HB-201SF, Hanbaek Scientific Co., Bucheon, Korea)o]| 4] %
& F3ok3I0h 11 F 8,000 xgoflA] 204 H4E](Supra 22K,
Hanil, Gimpo, Korea)d}1. AZ2|3 (19%30 cm, Neogen,
Seoul, Korea)S ©]83ta] ojulst T B0 ARESIIcH

2.6.2. ABTS radical 2AHs &4

ABTS &tz 4752 Van den Berg 5(1999)2] 9IS
gr HYsto] 243519k 74 mM ABTS (2,2-azino-bis-
ethybenxothiazoline-6-sulfonic acid) €83} 2.6 mM potassium
persulfate 890 S35 200 mLE 7}5Fo] SR WY4o]
HH2] & 735 nmof|A] S5 1.5-1.6 T & 3]45to] AREsl
o, Al= 50 pLoj| 314 ABTS €% 1 mLE 2%5to] A2
oA 30& "X & UV Spectrophotometer (Thermo Fisher
Scientific, Waltham, MA, USA)E ©]&5}o] 735 nmoj|A| &%
w8 243 1 7 olle] ARHAS B9 e AN

ABTS radical scavenging activity (%) =

Absorbance of sample at 735 nm
[1-( )] x 100
Absorbance of blank at 735 nm

2.6.3. DPPH radical 2AHs5 =X

DPPH 2}Z 42752 Hatano 5(1989)2] WS Zrs}
o] Z43513tt. 0.4 mM DPPH (2,2-diphenyl-l-picrylhydrazyl)
LA 80% ethanol= A|Z35}0] 525 nmojlA] T% 1.5-1.6 &
T2 3)4sto] ARESICH, A& 200 uLo] 3)4%¥ DPPH &
9 800 uLE =g, vortexingdt & 10,000 xgof|A] 35 HAEEF]
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sto] BHESHA] g B84 B8-S A7 A20A 30%
HFx] 9 UV Spectrophotometer (Thermo Fisher Scientific)E
o]-gsto] 525 nmo|A FFEE SHSHR. 1L F oY A
S Bl we AlAtekAT

DPPH radical scavenging activity (%) =

Absorbance of sample at 525 nm
[1-( )] x 100
Absorbance of blank at 525 nm

2.6.4. 2N = stelE @ §F

ZZTE RS Singleton 5(1965)0] At
HE A7 Wysto] 45Ut AR 50 uLofl 2% Na,COs &
A 1 mLE 7R & A-2ofA 387k §ESAIZAL, o]o1A 0.5
M Folin-Ciocalteu A|2F 50 pLE #H7}ofo] AL0]4 30&7t
HRSAIZTE HRSo] ¥JE AlEE UV Spectrophotometer
(Thermo Fisher Scientific)E ©]-&5}%] 750 nmo|A] SZEE
ZA5l9on FZREHZL gallic acidE AFESHY 0.1-0.5
mg/mL 520 AFLAS A2 T 0| o]&slo] I=F &Y
Z2Z9 9+ S mg gallic acid equivalent (GAE)/100 mL
E YUERH

Sl Folin-Denis

2.6.5. E22IEL0|E &=

ZEdE Lol 3RS Mau 5(2002)9] colorimetric method
of we} ZAstqitt. A2 235 200 uLo] 1 N NaOH 600 uL
9 diethylene glycol 4 mLE 7"‘7]-5]' I vortex= ZE3|
STt ol T3 oS 37C FLizoA 1417 WEA]
3., UV Spectrophotometer (Thenno Fisher Scientific)E 0]
sto] 420nmolA FFEE ST EEEEES nting
ARE51 0o, dimethyl sulfoxide (DMSO)O] =9 0.2-1.0
mginl, 552 AYIHE 4 7 ol o|gsjo] T LuI
ZEZTH 0]t IEFS mg rutin equivalent (RE)/100 mLZ
eyl

3z 5%

r}ol'
t

I

lo oo Y

2.6.6. SEH g =4
Fehd F Singleton 5(1965)°] A2t Broad hurst 5
o] Wo] oja) ZAseTh 2EE | mLo] 282 | mLe}

95% ethanol €9 1 mLE 21! vortexingd}o] 5% Na,CO; &

9 | mLe} 50% Folin &9 0.5 mLE 7}k 14]7F W&t
2 UV Spectrophotometer (Thermo Fisher Scientific)E ©]

§sto] 725 nmo A FFEE SASHAOH, BEEES tannic

acidg 0-200 ppm9] T2 HAFZAS Aot LFEHd T

2 tannic acid equivalent (TAE)Z ZHAF}S] mg/100 mL T

92 Yo
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2.7. A e/

RE YL 32 Este] Sasigon, 4% Avo] die
EAXE]= SPSS Statistics &I (Ver 17.0, IBM Corp.,
Armonk, NY, USAYS ol §3tol 2439ich, W 719] 924
A2 Duncan®] T35 977 (Duncan’s multiple range test)
2 & Ak, p<0.05 FEAA Alm 1+ FAA

ojge haslsth

T, 23 &, @2
Table 201] veRdsie. wa Mzamr o Psq 47} ol
F7letol w48, 2AM, 2eE FES gojdoR A
SHAT(p<0.05), W2 2387 B481E Fe fojox
Z7 el AFS BOTHp<0.05). S8, R 224 3k
2 Aol Wopd4E Addon Fasigsy ol UE
AP e} B geko] s Tl @ A4 geko] 7]
222 gw ARKt o, Addos 717 Buw 44
¥ w9l B 23] o2 et 53] U 9
2 L. inhae D W. koreensis A2l BFOIA 0% thHH] 40%
A7h A F Ak olBhE FASHL, 24 FA Heh 60%
oV Zastgck. oleid 2u wu, 1AW F49) 7E
22 o8 240 DT BT P A GPh T4
FE I 47 5 98-S AN SETTY Bt
92 ol T A 2 1% Gk UE 3 5 5
0 34 54 wisl] o8 JE WdE Aoz el
S, 2RI BSLE A ARl SRS R
o8 2715t th(p<0.05). o] M tul WF Bigo] B
X £ 2705 RS BRI Q] vhols, 5] e
2 47} vlgo] Bulasto] STkt olefa Avke 3
Fob Rerg A7he AEolA BokE @ SR Sl o)
o7 Z7MFAt . R E X SHHKim 5, 2018). whehA]
g x]-}\ﬂ J_l_.?.u}- Huop 7<47]-1— A= OE‘,] I:}HHZT Eﬂ ;(]z] oS}

F2 FAAIE W BEELET B8 HES PoAE

:|o
i

o.
o

FII‘
ru

o
o

1:1
o.

O

T

d

—_

A% Holn olejdt 24 Wake AFY GYAA 54 7]
54 AEORNY B8 /sl FFL vIF & Ak L

RAFOR FEY AT
B 2R AL

inhae Y W. koreensis e
Z¥Z+ 0, 10, 20, 30, 40% A7}sto] A=

Fig. 1] A|A|3HAT.

g

32 M- 2 Er

L. inhae Y W. koreensis SAMFO 2 W sk A0} B
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Table 2. Proximate composition (%) of grain drink powders prepared with purple sweet potato powder fermented by Leuconostoc inhae
and Weissella koreensis

Moisture Crude protein Crude lipid Crude ash Carbohydrate
Leuconostoc inhae Con" 6.33+0.087" 15.44+0.13° 6.34+0.32° 2.13£0.00¢ 69.75+0.36°
Gl 6.34+0.01° 13.40+0.23° 5.510.06" 2.14£0.00% 72.6140.17¢
G2 6.30+0.04° 11.46+0.19° 4.5240.05° 2.15+0.01° 75.58+0.12°
G3 6.25+0.04* 9.36+0.07¢ 3.48+0.04¢ 2.16+0.00° 78.75+0.10°
G4 6.06+0.05" 7.5240.28° 2.47+0.07 2.20+0.01° 81.76+0.37°
Weissella koreensis Con 6.03+0.03® 15.51+0.28* 6.27+0.40° 2.07+0.01° 70.13+0.69°
Gl 6.08+0.03* 13.29+0.10° 5.18+0.21° 2.09£0.01¢ 73.36+0.21¢
G2 6.04+£0.04™ 11.45+0.17° 3.36+1.74° 2.14+0.01° 77.0141.90°
G3 5.98+0.04° 9.07+0.44¢ 3.4140.14° 2.12+0.01° 79.4240.30
G4 5.99+0.01° 7.41%0.13° 2.52+0.87 2.17+0.01° 81.91+0.91°

"Con, grain drink with 0% lactic acid bacteria-fermented purple sweet potato powder; G1, grain drink with 10% lactic acid bacteria-fermented purple
sweet potato powder; G2, grain drink with 20% lactic acid bacteria-fermented purple sweet potato powder; G3, grain drink with 30% lactic acid
bacteria-fermented purple sweet potato powder; G4, grain drink with 40% lactic acid bacteria-fermented purple sweet potato powder.

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

Diffierent superscript letters (*°) within the same column indicate significant differences by Duncan’s multiple range test (p<0.05).

<Weissella koreensis>

<Leuconostoc inhae>

Con Gl G2 G3 G4 Con Gl G2 G3 G4

Fig. 1. Grain drinks prepared with different levels of purple sweet potato powder fermented by Leuconostoc inhae and Weissella
koreensis. Con, grain drink with 0% lactic acid bacteria-fermented purple sweet potato powder; Gl, grain drink with 10% lactic acid
bacteria-fermented purple sweet potato powder; G2, grain drink with 20% lactic acid bacteria-fermented purple sweet potato powder; G3,
grain drink with 30% lactic acid bacteria-fermented purple sweet potato powder; G4, grain drink with 40% lactic acid bacteria-fermented
purple sweet potato powder.

S 0-40% H7Fsto] A xS TE 2859 AL(L*, a*, b*) Y
G (°Brix)i= Table 30 Aot F M LFoA Ha
I 7kgol 7Kl wet 9= oo R STk
(p<0.05), BE(L*)= ZAstioH, AL (a*)Qt A E(b*)
t 47 37 9 TAcke 4TS Bk WA, 9 ¥HE
AP 1 tut SEO] ko] obdaE fojH o R FUsHY
t}. L. inhae HEZNAE 0% ] T(Con)ol|A] 17.17, 40%
HA7F(M4)ol A 18.13 °BrixZ, W. koreensis A7 =
17.1394] 18.17 °Brix& Z¥z} Z7}stqitth. ol Wa I o)A

https://www.ekosfop.or.kr

Aol Fog HajFo] 7hgA4 1FRo| sojd AiE wdt
et olefet Avks AN HEV s SV 4 vk
AP AT DA (Choi 5, 2014). M B A2
A A e By 5] Hrke] S-S W (LY)e
T E FAHA 0T (p<0.05), HHE(a*)= F7F FHE
(b*)= Hadhs A2 Uetllth L inhae A2|5-9] Lk
ZoA] 58378 7P =9kom], G404 53.87% AL,
W. koreensis AE] T FAFSHA 58.6104] 53.782 Wropxct.
AN = A ] = A4l QEEAJoMd ghg F71o
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Table 3. Color values and soluble solids content (°Brix) of grain drinks supplemented with lactic acid bacteria-fermented purple sweet

potato powder fermented by Leuconostoc inhae and Weissella koreensis

Soluble solid (°Brix)

Color values

L a b
Leuconostoc inhae Con" 17.17£0.052% 58.37+0.01° 2.70+0.02° 14.90+0.01°
Gl 17.17+0.05¢ 56.64+0.00° 3.71£0.00* 13.05+0.01°
G2 17.60+0.08° 55.620.02° 4.7240.01¢ 11.56+0.04°
G3 18.00£0.00° 54.59+0.00¢ 5.58+0.02° 10.03£0.01¢
G4 18.13+0.05° 53.87+0.00° 6.41+0.02° 9.01+0.01°
Weissella koreensis Con 17.13+0.05° 58.61+0.00* 2.71+0.02° 14.82+0.01*
Gl 17.33+0.05¢ 56.7140.00° 3.4140.02¢ 13.19+0.00°
G2 17.83+0.05¢ 55.70+0.00° 4.00+0.03° 11.87+0.01°
G3 17.97+0.05° 55.03+0.01¢ 4.66+0.02° 10.95+0.02¢
G4 18.170.05" 53.78+0.00° 5.08+0.01° 9.58+0.00°

YCon, grain drink with 0% lactic acid bacteria-fermented purple sweet potato powder; G1, grain drink with 10% lactic acid bacteria-fermented purple
sweet potato powder; G2, grain drink with 20% lactic acid bacteria-fermented purple sweet potato powder; G3, grain drink with 30% lactic acid
bacteria-fermented purple sweet potato powder; G4, grain drink with 40% lactic acid bacteria-fermented purple sweet potato powder.

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

IDiffierent superscript letters (*°) within the same column indicate significant differences by Duncan’s multiple range test (p<0.05).

ute H7kgo] BesE A st olA GaolA 7MY e
e B FAEL GaoH 247 901 H 9582 £
2 gAstErhp<0.05). olHe ke Az To} B
2o wavh AFY gvig Al G Fol, B
Aol 71012 4 9L Ak

Y mﬁ
o

off

12
i
i)

3.3 gHisl B8 ¥ Jl5 &2
3.3.1. ABTS % DPPH radical &/1s

Aol o g BaS 0-40% A7Fste] Az TE 28
9] ABTS, DPPH 2}tz 4752 Fig. 20 A|Alstitt. A
o+ 7t B4 71ECe R B W, L inhae L W. koreensis SArt
A HFo|A e ATt B HUt HjEo] S
£ ABTS itz &750| foHo2 Hashs 43E UE
Ah(p<0.05). L. inhae H229] AL 0%ol4 55.02%3E
ABTS 4750 40% 7} Aol 42.65%% Wobsth. w.
koreensis AB|FE TP R 27] 56.88%00 A 40% A7} A
47.94%= Aottt DPPH S AA5-2 A 1t} o
B BT H7t vlgo] Iekl et {8l S A
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Fig. 2. ABTS (A) and DPPH (B) radical scavenging activity of grain drinks supplemented with different levels of lactic acid
bacteria-fermented purple sweet potato powder by Leuconostoc inhae and Weissella koreensis. Values are meantSD (n=3). Different
lowercase letters (*°) indicate significant differences among samples fermented with Leuconostoc inhae, whereas different uppercase
letters (*©) indicate significant differences among samples fermented with Weissella koreensis, according to Duncan’s multiple range
test (p<0.05).
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Fig. 3. Total polyphenol (A) and total flavonoid (B) contents of grain drinks supplemented with different levels of lactic acid
bacteria-fermented purple sweet potato powder by Leuconostoc inhae and Weissella koreensis. Values are mean+SD (n=3). Different
lowercase letters (*“) indicate significant differences among samples fermented with Leuconostoc inhae, whereas different uppercase
letters (*©) indicate significant differences among samples fermented with Weissella koreensis, according to Duncan’s multiple range
test (p<0.05). GAE, gallic acid equivalent; RE, rutin equivalent.
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Fig. 4. Tannin content of grain drinks supplemented with
different levels of lactic acid bacteria-fermented purple sweet
potato powder by Leuconostoc inhae and Weissella koreensis.
Values are mean=SD (n=3). Different lowercase letters (*°)
indicate significant differences among samples fermented with
Leuconostoc inhae, whereas different uppercase letters (*©)
indicate significant differences among samples fermented with
Weissella koreensis, according to Duncan’s multiple range test
(p<0.05). TAE, tannic acid equivalent.
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