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Potential of Rutin-Rich Tartary Buckwheat Material
for Functional Food Application
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(catechin) ¥} 22 A =40l v gr=lo] 3o
U zEE A3k A A3 85 25T 5 2E 59
27471545 BAth1). WY v (common buck—
wheat; Fagopyrum esculentum)®} 2w (tartary buck—
wheat; F. tataricum) 2 ol AW Syt e &

Hdo] F2 AujEo] 4, W, 73, AW 59 4=
AHEETE g Zrd e £ 59 L o] dsoR

/V\
ALES7| Btk ElatRol £3sto] Algsted FE
2o AydA AE(flavonoid 7

I

Jol whv| 1wt} 4wuj
A& ol (vt whvi el 247} 40 mg/g3t 10
mg/g )] o A7 TR wAdE AL gl
(2). 53] &rdel g sl A= FEI FAAR

AE- 23} 8 A (intestinal a-glucosidase, pancreatic a-
amylase)ell ek A Az 23t 9 Foe Aot
U e ST = Bag v JvkE-5). Fix(dia-
betes)= Fol V) XX A7} 0P FHoR ot
Wb Hsto g ‘7%—0‘ %ﬂx]?(glycemic index; GD& %t
Mow 24o0] H55H6).
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E-mail: iybae@kdu.ac.kr, Phone: 043-880-3160
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estibility 9} bioaccessibility)2 #4138t A3}= 93] a4} 71 AF(12)o0A WE brand] 95% ol gF-&S AF-&35}o]
gt 55~65°ColA &3 ] 8.38 g/100 g9 ¥ FFE
S T AN APATFEY E2 Fo R B AFFo]
2E Z3F HIEARH M= Y orHM AL 54 B8t 3o 1 FE S i A4 A)
& Axste b add s 0 = 2ddY. 53], &
FH A wd i) Alxe —Era%'ﬂii% E843) AT HY FAE FASE EEse v, AEYE
sl7] 9)ste] #E ZX}E A7lel Y3 107 5ot FAHst & Toleted AME 7Fse 70% g s FE8E
T 25°Col| A slxyF Axsle] EE3ledoi(ll). FEH& AFg-8to 2% GRAS(Generally Recognized As Safe) &
FZ3517] Yot 16~ 150 mesh Ateo]e] EE-& F 3l e T5Y 7 Ude AF 9REY te A glE

70% oeh&& 7Fstar(o]w] F23 o &2 Hl&-E 40%, AR
w/v) 303 Bk A3t 3 14,000< gl A 20 3F YA REM?] 7}3¢td4 S AES LA 545 Azt 7}
glate] 4 AE S 60°CelA Azt 248 Als deg AFol Fd I WsE LA HFig. 2). ¥
(rutin-enriched material; REM)& A}-&3}3t}. 75 FH/\ REM=- 2, 4, 6% tjA|3F] A z3 =549 %

vl f-28 £ E< hull, bran, flour @ REMe] F¢l
7 FAE S Fig. 1(@)o A9} o] bran F-&oll =4 &2
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Fig. 1. HPLC chromatograms (a) and contents (b) of rutin and quercetin in buckwheat milling fractions and a rutin-

enriched material (REM).
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Fig. 2. Contents of (a) rutin and (b) quercetin in the un-
cooked and cooked wheat-based noodles prepared with
a rutin-enriched material (REM).

"X Ao g FE o} TH(13). Brunori 5(9)& 359l
0.5 g =+ 0.04~0.10 g9 FE& AHAT 45 47 A5
ddzdolA A5 e o a3E 7| 5 vk

B etk Yu 5(14)% s 0.25~0.50 g9 F8-&
238 AHAS A9 A58 S BT 5 I5S B
slo] B Aol A A %3 REMS 4% o)A tiAlgr 2 -$-
w38 7T AERENE AT S UdeS 4 5 U
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o GFL FE AUTY YRS T

WAl gk v iXH w2 B9 buckwheat flour,

22l B -o]= F&%&, buckwheat

flavonoid extract, FE; T8 73} vd ZgH ol +
Z & rutin—enhanced flavonoid extract, REFE)E |
ZEATH11). AF EAE 29389 200-mesh A E =
73k #28- BF, 70% ]%%Oﬂ L= ded Fis
FE, ZA}& DEZ WHsigith #8243 wd A Az
A7V A AFe AT sdtA FRHENELE EE
dststr] f1ste] W FAHE Aol 9a 107 ¢ 5
Zpgk & Azl Az T2 E48ke] 200-mesh
A T3 Bl vt 70% o eHE-(408), w/v)S 7}
SFAL 40°Coll Al 30+ &9 A SFeE the, 11,400% ol 4]
207 AR dte] €& AE s 60°ColA &vlE
A ABFAL 40°Cell A 24A13F 71 F=3ko] REFER 13813l
ot Z+zke] Wi AAE D7 Al 5~20%(FE, REFE)
2 10~30%(BF, DE)Z tA|sle] 45 Al xsta 3
of &S F= AWA3ES in vitro starch digestion
systems ARE3lo] ZARSHGITH A 4SS A3 &
A = s Akl [C=C*(1-e™)]<} pre-
dicted glycemic index(pGI)=39.71+ 0.549HI2] ¥4 &
01*0”3}04 Akatel ot

e

B Aqto A ALE-3E 45579 A|E = Table 13 #o]
BF¢} DE= ZH2F 68.66%29F 65.21%<] A& 2 14.45%
o} 23.60%° & Aoldf= %“4510% USATE. wH 25
B ZElHeol=E &3l 98 FE9 REFE= 247
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oA gle] whE AR A arE 243 27 (Fig. 3),
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Table 1. Compositions of buckwheat flour (BF), dietary fiber extract (DE), flavonoids extract (FE), and rutin-enhanced

flavonoids extract (REFE)

Starch . Total. .Solubl.e .Insolublle Total Rutin Quercetin
(%) dietary fiber dietary fiber dietary fiber flavonoids (%) (mg/g) (mg/g)
(TDF, %) (SDF, %) (IDF, %)
BF 68.66+2.91 14.45+1.40° 1.33%0.16° 15.78+1.24° 2.69£0.57¢ 26.45+1.23¢ ND
DE 65.21£3.61 23.60%£0.62* 3.81£0.89* 25.2712.76° ND BLQ 0.2340.50°
FE ND 5.46+0.48°  1.51+0.24° 6.97+0.24¢  23.77+£2.71° 103.34£3.00" 93.22+0.72°
REFE ND 3.73+0.28¢ 1.09£0.03¢ 4.81+0.30¢  35.90+1.64* 343.11+13.91° ND

ND means not detected; BLQ means below limit of quantification.
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Fig. 3. Effect of various buckwheat materials on glucose release during /n vitro starch digestion of noodles. (a) buckwheat
flour (BF), (b) dietary fiber extract (DE), (c) flavonoids extract (FE), (d) rutin-enhanced flavonoids extract (REFE).

Table 2. Starch digestion fractions and predicted glycemic index (pGI) of control noodles and noodles with buckwheat
flour (BF), dietary fiber extract (DE), flavonoids extract (FE), and rutin-enhanced flavonoids extract (REFE) under /n vitro

starch digestion

Replacement Starch digestion fractions (%) Gl
(%) RDS SDS RS P
Control 27.72£0.95 11.87+0.67 60.41+0.28 66.02+2.55°
10 25.22+0.44 14.86+0.77 59.92+1.21 65.99+1.50°
BF 20 22.92+0.76 13.45+1.63 63.63+£1.38 65.17+0.54
30 23.99+1.14 12.98+3.33 63.03+£2.87 65.10+0.53%
10 21.35+£0.98 14.92+1.79 63.73+£2.22 64.82+1.21%°
DE 20 21.4440.70 15.58+0.12 62.98+0.64 64.65%0.20%
30 20.74+2.66 16.22£1.51 63.04£2.35 64.12+1.08%¢
5 21.74+2.38 12.44+1.43 65.82+3.43 61.62+1.84¢
FE 10 20.75+1.66 12.84+1.62 66.41+0.73 61.3241.04%
20 17.41+0.81 11.87£1.20 70.72+0.43 57.20£1.99°
5 23.74£3.01 10.19+0.48 66.06+£3.45 62.51+3.20
REFE 10 19.70£0.11 10.77£0.79 69.52+0.85 59.33+0.50%
20 18.06+1.07 10.28+1.97 71.66+3.04 58.16£1.79°¢

Mean values marked with the different letters in the same row are significantly different at 7<0.05.

' AAaAE 7R gal Hobeke] Az sE
n vitro R o2 23A 7 1S & 4A3tE F RDS,
SDS, RS $HF3} pGIgke Table 29} 2t} RDSE A%
A A3t AECREE WEH XEYo] o wa
Al 1% += A (rapidly digestible starch), SDS+= 4
Fo| A A3 423ty = HAE(slowly digestible starch),
RS&E &olA Astadd o EafEA v HAE
(resistant digestible starch)& &m|3tc}. wd A4 7
E H7hst BE wpo e RN 2 AlxgE S n

o} whe RDS S ¥.91a1, FESF REFES W7HE il
20% WA Sl A 7hd Sl A H A TH(X0.05). &
W, FES} REFES H74eh S77¢] RS &2 the $7°
R E7 B4, 20% FES 10% REFE] A
frel o EA WEbSTHZX0.05). o] 9k o] Wl 414
AE L7 oAl AHE R - RDS #Hakel 749} SDS
2 RS FF] T7Hs ®mYled o)) A Tyt
Adse dejshs o fFed adE Fua wasa
SATH16).



SE Z3 H2LMel Visy A= Jisy 33

rot

A, W75 g4l BF2F DES 10~30%7HA thA gk =
a9 pGlgke 2+7 65.10~65.999F 64.12~64.82%2
7FERre R Azg 5479] pGIgkel 66.029F 24l 2;
o] Wo]x ¢ktiTable 2). Z12]1} FE¢} REFES &
7HE 2l 5~20%714] dAISE 9= 242t 57.20~61.62
¢} 58.16~62.51% WL AAANE A7FE A oA st
ol F7ehol| whet FEolEA Rl s HTH/X0.05).
U7HE Al 47HA] S/ W AaAE s dsHA 20%
oA 572 pGIFkS L7 == =~ BF =~ DE > REFE
~ FE £ =& vold& o = Utk A Table 1604
9} 7ro] REFE+ FER U %2 Z@lH o9} 28 e
S HAAT in vitro AEASAT A A& pGlFkS 2
38 WA YERst) olo] 2 Ao A= FRIY AAE
1715 th2l 5% tA|8te] |23 =9 in vitro A
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Fig. 4. Effect of rutin and quercetin of /n vitro starch di-
gestibility of noodles. (a) glucose release curve, (b) pre-
dicted glycemic index.
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T Stk
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FELD FAEDbHE dAFe] Sl bt 5
Lo EH 0 2(/X0.05) s th(Fig. 5(b). 53],
MEE FE 2417 BelFs gaje] iR S5 v
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Fig. 5. Texture, color, and cooking quality of noodles prepared with various buckwheat materials (buckwheat flour, BF;
dietary fiber extract, DE’ flavonoids extract, FE; rutin-enhanced flavonoids extract, REFE). (a) texture, (b) lightness and

yellowness, (c) total color difference, (d) cooking quality.

(a) 400

m Digestibility

= Bioaccssibility
300 2

b
X 200
C
d

100 a

c c

BF FE REFE Rutin

400
(b) = Digestibility
= Bioaccssibility
300
S 200
100

Lial

BF cake FE cake REFE cake Rutin cake

Fig. 6. Digestibility and bioaccessibility of total flavonoids in (a) unprocessed and (b) processed samples including buck-
wheat flour (BF), flavonoids extract (FE), rutin-enhanced flavonoids extract (REFE), and rutin.
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