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Abstract

The polyphenol content of common buckwheat, Tartary buckwheat, buckwheat leaves, sea tangle, sea mustard ears, and fusiformis
were analyzed. Among these, buckwheat leaves exhibited the highest polyphenol content. Hot water extraction followed by
treatment with plantase enzyme increased the polyphenol yield by 56% for buckwheat leaves and by 34% for sea tangle.
Cytotoxicity test performed on 3T3-L1 pre-adipocytes for seaweeds and buckwheat leaves revealed no significant cytotoxic effects
compared to that of the control group at 1 mg/mL. Additionally, when examining the effects of buckwheat leaf and sea tangle
extracts on the pre-adipocytes differentiation, into adipocytes confirmed that buckwheat leaf extract inhibited fat differentiation
at 10 mg/mL and sea tangle at 0.1 mg/mL. Buckwheat/sea tangle enzyme food had 6.5 times higher amylase activity, 27 times
higher protease activity, and more than twice as high dietary fiber, polyphenol, and DPPH scavenging ability as brown rice enzyme
foods. Buckwheat/sea tangle enzyme-supplemented food contained more than 30% more phlorotannins and 7.8% more alginic acid
than brown rice enzyme-supplemented food.
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Di(phenyl)~(2,4,6-trinitrophenyl) iminoazanium (DPPH), Folin-
Ciocalteau‘s phenol reagent, tannin acid, phloroglucinol, dexametha-
sone, 3-isobutyl-1-methylx anthin 5~ Sigma-AldrichA} (St. Louis,
MO, USA)Z5E| 7:9Jsto] Aol ol8agict. alEo] 488
T AT FROEFE E2sle] HepeioA By F<l
Aspergillus oryzae BOT1870 (KCTC19020P) S-S AR8-5}%itt.
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trophotometer (Model V-560, Jasco Co., Tokyo, Japan)S AR&5}0]
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2} o513 NO.1, Pl crucible2 ojTet & 7533t & 544

Z5j0] 582 Ak
DPPH AHs 24

Di(phenyl)~(2,4,6-trinitrophenyl) iminoazanium (DPPH) radical
activity assay+= Blois (1958)2] Wi 2 A} Gl SRIsy
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TR 25T, A} confluentdt |71 Hofet 7, Aliat v
& wgsto] 48 h 57} viFSAtt. Confluent AJEoflA] HiFAE

SRS HiR]Q1 10% FBS, 1% P/S, 250 pM dexamethasone(DEXA,
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Z27E 1% HEE AZsch FLIER25C, 90% ST)oA
3lo] 2~33] 2 405 HA] 48 h WEAIFTHSo & Lee, 2009).
g E 2 94E AFEART)(JW-500ED, Jinwoo Electronic Co.,
Hwaseong, Korea)Z 0]-835}0] 40T oAl 12 h B9 AX5lo] B4
7](Seung Jin Precision Co., Seoul, Korea)S AR8-61%] 850 um(E=
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TESA0| OfURN L DIZHOM S4A SHANEY
ofdlalA|(g-amylase) T IZZE|o}A|(protease) T TAL
KFDA(2022)9] A1l w2} Z74stqitt

Table 1. Composition of enzyme food with buckwheat and sea tangle

Raw materials Mixing rate (%)
Buckwheat 80

Sea tangle powder

Black soybean

Aspergillus oryzae 1

Buckwheat leaves - Sea tangle extract 3

Total 100
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SAXZ0 ot xR I M=

Plantase PT(Bision Biochem, Seoul, Korea)= ZE|L}o}A]
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Table 2. Extraction yields of marine algae and buckwheat leaves after
treatment of enzyme Plantase PT

corir%%?a‘teion Sea tangle  Fusiformis Sea ;;:Jsstard Bulr;I;\\//v:seat
0 298+06° 506+1.7° 483x20° 17.2+0.8°
0.01 313+1.0° 496+01° 483+22° 223428
0.02 36.8+05%° 534+23  505+04° 22.1+14°
0.05 38.8+2.0° 542+1.0° 532+2.1%  25.0+0.8°
0.10 40.0£2.1°  546+08  524+0.8° 269+15°

Walues are mean=SD. Values with different superscripts are significantly different
for each group at p<0.05 by Duncan's multiple range test.
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Fig. 1. Polyphenol contents of buckwheat and marine algae.
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(d)
Fig. 3. Cytotoxicity of extract of the three seaweeds and buckwheat leaves.

= FHRE /S 71kt Aol dizTtol] Hls) HE o
HFEESS A A 2Pt gl ol Adte it

o
3} ave}l AiEE Aox RIEAtKYoon et al., 2012).
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Fig. 4. Staining results of Oil-red O staining on lipid accumulation during differentiation of 3T3-L1 preadipocytes.
KHEX L &= HAE(RT-PCR) Buckwheat leaves
extract
A20] ot Alzo] §8-S Sels}y] 9o} RTPCRE 43galo] T
— _ - - _ Ctrl
Z2ke) AEZ7} A2 BhSste] Ll 924 W st NE 110 (mg)
£ SRISISIT: 7+ 582 AelshuA BopA7] 3T3-L1 AA B-actin
FA3EZ0] TRIzol(Invitrogen Co., Carlsbad, Ca, USA)H O total
RNAE 32319001, 1.0 xg9) total RNAS ehsto] A PPAR-y

T}, PCRE 59f 9-4A9] Wl &QI51% 2™ housekeeping gene
Q] B-actin®|| normalization A]Z] band®} H]|w EAs}3T E A
oA WLz 10 mgmL FEEZ A251PS ul= PPAR-y 2]
OIS R 4 U0, TG 0.1 mgl 2 A2fo}
%= Wl PPAR-y 2] FAA TR oA tiRFtE T} ZHasto] & PPAR-y
=0} AEst THAAIE IS 4~ AUTHFig. 5).

Sea tangle extract
Ctrl NC 001 01 0.5 (mg)

B-actin

Fig. 5. Effects of extracts obtained from buckwheat leaves and sea tangle
on B-actin and PPAR-7 expression during differentiation of 3T3-L1

H1|':E'3H}-1§-§-—+—9| ii%g 7Hﬂ adipocytes.

£ HolA] opded] k= | EaolA 5,588 unit/g, T
SZFa A 36,697 unit/gO 2 WU ZFa AT} Au|gAhKT} 6.5 Table 3. a-Amylase and protease activities of enzyme foods

+ it 5 » Huls . 15]

o ko, LEHOH| Bgies @HlHA: 49.76 univg, HIs)E Products a-amylase (U/g) Protease (U/g)
284 1,349 unit/g 0 & Fu|g4of H]|5}o] 274l =34t Table 3). Brown rice 5,588+ 54.0°" 49.8+1.8
H Ayl wds|zE g A7) ofdalx I ZglokA] XL
2 A vdel st obdeiAler Zeeop] 28E SA Buckwheat - sea tangle 36,697 +25.6° 1,349+3.5°
2N 7| gAYoz ke = X ol H‘—%tﬂﬂﬂ oloj| Al o
OEH ]7] e © %-O =T ae /I X "'Eq}‘\l-t'oﬂ _1"] Walues are mean+SD. Values with different superscripts are significantly different
::__8_7].‘_5_/\3% Q—Ql—&].ﬁq—. for each group at p<0.05 by Duncan's multiple range test.
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2 20 7ol TRl Qo] oS BT ABAT A AFEA
50 =22 & 4 9 A0 AZHETable 4). Avlble
W1ko] 7] Fof 9lA] gort LSRG a0 78%0] U7
Ko] GfElo] Yol AZe] mgo] B R0 AErh W
SEFRAL Aolaso] vslel 20] o] B o] Bl
2 SR Zlow U
EoEEre olg /1 S B4 Gaek, 9ude

ojg] 714 AP 7HRE ZAo® HuET rkJung et al,
2012). AYFHEF GAE HAolFLo] Hlslo] SR2RRIo] 312%
=71]9ich. T3k DPPH 472 &u|@Ao)A] 39.9%31.0m, 1
WS 2F G AAE 77.8%2 Fn|g 4o H5t0] 195.0% o)A =

=
o 43g nyn

Y20} ChIEkE 942 52 F plantase LA 2 2
3} o YARE] 23 482 56% Z7R0H, ThAsk: 3%
7Rkgiet. 3T3L1 AAAEANN AN AEEY AgE |
mgmL9) SEE thEe} Hl@stel foHel AEEHS PO
A Qioke. AAMPAES APAEE B57] TolA]
z 2287 2ol HXE 9Fe 4uns] sl
3T3-LI AARAES] Holoh FAO] $25S HEEE H5t]
Bo12 A A3, WAz 2L 10 myml, THAREEE
£ 0.1 mgiL S AFEAS 1T 4 Aok et

Table 4. Dietary fiber, alginate, and antioxidant activities of enzyme foods
with buckwheat and sea tangle

Enzyme Dietary fiber Alginate Polyphenol Phlorotannin  DPPH

foods (%) (%)  (mg/100 g) (mg/100 @) (%)
Brown rice 8.14+1.2° o° 136.6+2.5° 48.1+6.3° 39.9+4.0°
Buckwheat

15.3+0.8a 7.8£0.2° 250.8+6.2% 63.1+6.9° 77.8+3.4°
- sea tangle

Walues are mean=SD. Values with different superscripts are significantly different
for each group at p<0.05 by Duncan's multiple range test.
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