R EmiB Modern Food Science and Technology 2017, Vol.33, No.2

JFJRAE AR T = AT R B P AR F R T3
TN

XN "2, BAREAE T, SKERME Y, XPSRIT, XIS, SRS, JERFE ', ERES
(1. v )R5E R F A GFFF IR, WA 610101 )( 2. W IFE R FAR R bE 8RR, W)l AR 610101)
(3. W) IF5E K A B AR 208, w1 ARAR 610068 ) (4. RARK S B F 15 (P2 3 15) AHLASE R 437 52
BE, vl AR 610106)
T AR THE R LA FAAAR A M fo A R A ARG, 2R RMIF AT Eot, T Zof S50, R4S
B, BILE 60% CERRIRM M MRS Aol B o ft, 3R 3R R AL 3 3 o JRIR A 04 e dn 4B 3 i B R AR A T TRt T AT e LA

TEH P9 E0ER (180 mg/kg) i 1 BAEFRAERL, - FA IR 4RI (1000 mg A 2h/kg. 500:mg & 2h/kg) i § , Fabisd ELa2F
& R 25 6948 A (300 mgkg), 4k 12d R, MAAEA G SILaEE, F4dkE—k, BEAN, I ROR Y LR E e
RIM I H8 R0 4] 5 A RAAZ %K, *T L S ateh 22 0%k A, %Wi%ﬁé&}i%ﬂ% : At R BB E e eI

UHARLEFERDE, LEMEFERLRE, £, RETHERREI, MEEFD-FUIBGERTRE. AMRRZERE

ot 2 CEERIUS, RIS KA D-FHIEE, BT, MAEEHERNRLE, P RRY A LI A b hts, PoL,

AR W B L TR R A M, TR K e b S 5 S
X80T BER RN Fehih; SHT HHRH <

XERS: 1673-9078(2017)2-1-7 DOI: 10.13982/j.mfst.1673-9078.2017.2.001

Hypoglycemic Effect of Ethanol Extracts of Non-indigenous Black Buckwheat

Stems and Leaves in Mice-and Changes'to Functional Components

ENG Qian-jiang", LIU Xing-yan®**, ZHOU Liang’,
ang’y WANG Zhan-guo*

(1.College of Life Sciences, Sichuan Normal Un versit§/, Chengdu 610101, China) (2.Food Function and Application
Research Institute, Sichuan Nermal University, Chengdu 610101, China) (3.College of Chemistry and Materials Science,
Sichuan Normal University, Chengdu 610068, China) (4.Metabonomics Synergy Innovation Laboratory, School of
Medicine-and Nursing; Chengdu University, Longquan, Chengdu 610106, China)

Abstract: Black buckwh

tive to Ganluo was grown in native and non-native areas in this study, and the stems and leaves were

collected beforefloweting. The total flavones and dietary fiber in the stems and leaves were determined, the functional components
and hypog i‘fects of 60% ethanol extracts of black buckwheat stems and leaves (SLEE) were compared, and the feasibility of replacing
the native blac ckwheat with nen-native plants was explored. A mouse model of diabetes was established by intraperitoneal injection of
alloxan (180.mg/kg), and the extracts from two sources (1000 mg crude drug/kg and 500 mg crude drug/kg) were given to the mice by gavage.
The positive control/group was given the Chinese patented medicine tangniaole (300 mg/kg) for 12 d by gavage. Fasting blood glucose levels
were measured before and after treatment, and body weight was measured once every 4 d. The results showed that both SLEE extracts could
significantly reduce body weight loss in the hyperglycemic mice, exhibit a strong hyperglycemic effect, and improve glucose tolerance.

Comparing black buckwheat stems and leaves from the two sources, significant differences were found in the contents of dietary fiber, total

flavone, and rutin content; the contents of D-chiral inositol and quercetin did not show significant differences. For the two SLEESs, the contents
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of total flavone, D-chiral inositol, rutin, and quercetin showed no significant differences. The animal tests indicated that both SLEEs had a

hypoglycemic effect, so the non-native black buckwheat stems and leaves could replace those grown in the native region for the development of

functional products with hypoglycemic properties.
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Table 3 Effect of leaf extract of black buckwheat on glucose tolerance in mice (meanzstd)

1H o LURVGEE IRy 0 min (RMBRAE, 45580

<€€J%ﬁ${m&‘ SRIG AN BIISE 30 min A1 120 min [ L5
%) 3.

w31 HEIR A E(mgke) = JE. B8 /(mmol/L) Al 28 T AR
ZH A 22/ N 7 =/(mg/kg
)@‘;J‘ 30 min 120 min /(mmol/h-L)
s+ HG.41 12 - T6.82+1.76 5.76+1.32 5.67+2.38 7.5942.97
KA 28 12 - 24.6242 42%* 23.64+3.51 23.31+3.46 17.3745.26%*
B ZAE R A 12 1000 23.804£2.25%F  21.1124.20%*%  2(.3843.25%*" 13.54+3.26%*A
ARAZ IR A Htn 4 500 23.3343.51%%  23.5144.49%* 17.2543 .82%*A4 12.88+3.91 ##AA
5AE il 1000 25.5743.09%*  16.04+£3.19%*%  24.70+2.91%* 13.5243.20%*4
Ak B R 2R 1 500 24.99+3.43%% 20264347 20.62+3.61%* 13.65+3.16%*2
12 300 25.6043.62%F  21.41£3.81%%%  20.71+£3.51%*" 13.64+3.02%+"

E: PRLH bAT, *p<0.05,. £FBF, **p<0.01, ZFMBE;, SHAMLE, Ap<0.05, £FBF, AAp<0.01, ZFHIBFE.
#ﬁiﬂﬁgmmm ESLRI: E 0 min BT LR 72 57 135 (p<0.05), 111 J5 A Hb 7 B 2 ) 22 Rk B AR T
B, SHHIE 4 K (6.82+1.76) mmol/L , 5 & 40 Jy F(p<0.01). 7£ 120 min B FFRAIMAEHE, XFHR4 N
(24.62+2.42) mmol/L, BHTH:4HM(25.60+3.62) mmol/L, (5.67+2.38) mmol/L, FHZH 4(23.31+3.46) mmol/L,

B AL FRZLAE 23.33~25.57 mmol/L FIVERE, [
FRZLAL, AP MUE AR =, SRR LR,
FARFRA | BH L A B R 12 5 (p<0.01). 7
30 min BF B3 MHEAE , X RE 4 0 (5.76+1.32)
mmol/L, FiEIZ 4(23.64+3.51) mmol/L, FHYELL N
(21.41£3.81) mmol/L , &% A~ #& HU 4 4b P 41 7F
16.04~23.51 mmol/L F7EH, SHAYA AL, JREAE
gL, SR AT R AR AR, L

4

B 1 40 9(20.7143.51) mmol/L, % B4 kb ¥ 41 7
17.25~24.70 mmol/L FJ7E[H, HBIAYH LA, miflE
AEJR AL L E ) SR A St ZE R e 2 P 0 3 A
(p<0.05), TAEFH = IR A 2 ) 2 S IR AR 2 2 /KT
(p<0.01). LA EZ5RUEEH, FERE SiX4R ) 30 min F1
120 min, #-HEHCYDZE 1) 73 G MU T35 {F BH A T AR Y
H, ZFIEF)EE(P<0.05)8H 5 (p<0.01) /K.
ERERIZH (17.37+5.26) mmol/(h-L) i ik il 28 T [ A7



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

SIS AR, A% A HE A D I P £ TR 24 #R B
R, Horp, KGR & AR B AR Hh 2H (12.88+3.91)
mmol/(h-L), %R (p<0.01), H'EAIRHN 2R
X F 2 (p<0.05), Yt HEEE ] YRR PRI /)N B e
MR T, BIEAT B e s /) BUT B 22 PR D288

MR 2T THAR S S B o7 e s A TR 2K
KPP EBSR R —, I T WA TS24 R
JEUO, A e O R e R 2 B PO BRATG, P
BN IIBE T Dhae O 28, A& H AT A AR RIS
WIS, 5 R R R A I — ANMER T B I EiRiR
ISEE KA, ARSRAHORT R A B ) B R SR A

6.12x107 g/g, 50 d IR 13.26x107 g/g, 70 d KK
5.66x107 g/g, 90 d I My 4.77x107 g/g. B, FEHEA:
Hb P ) B R LR B B AR S0 d I CRAITETT
TERT LBl 13.26x107 /g, B 5 IZWIMAG. AT
PRGBS BB N 19.49x107 g/g, f27E30d, M
B SRR N 43.16x107 g/g, WAETE 30 d I,

gi b, HIFRMAEARR A A, RICEH N
EAHK 50 d CRATEFFAERT) IEAT, sy v 1
AT WU B R PR P R AL AR IO 5y s RAARIESE )
SIS RIA R R, RN, tfr A
)RS 5N

AEMEIR SRR . SREHUARIRET L, a7 so L
A AT S SR A AT . RISR wl m R

PRI SRR 22 SR, AEREARBARE R /N SR A i

MR IS, R B AR PR/ B TR B ; 301
IR ZE FL Jm BT = PR, BRI, AR AR R 57 2 20t

2SR5 A (R B AT BAT P AR AL PR
/NI ZHRE, AT T IT A BRI o

24 FREMRFFRETWIEELME BH

B o B 4 47 1k,

AT 3 HE6 H (GE90d) 1ERAE A fesd
Pt 5%, EILHS 10 d JTFUABEHLREE 5 (7 28m
FESL, AR 20 d SREE 1 IRFESL, ERITFE
Niko FEMRERD BET, &/, Ha
A P TTVA TR A R E AR TS
LK 2,

M 2 AT, AR AR MR ) B,
WESEAAK 10 d N 815x10% /g, -307d A

Table/AJarison of the

=

yh L
e

10 -

0

A fa] /d
2 TR BRI A S, S ATRRIE QAT

Fig.2 Changes.in the contents of soluble sugar, flavonoids, and

dietary fiber during different periods (n=5)
2.5 EBEFERAFRIA G 5 BUR A LR

FERRTEFAITAERT, BIZELR 50 d B, 3l BEHLIUR
AR TRART L R AR R 2R A R A
JR A R TR SR, A 5 A FEah, SRRTIE
1.3 W75, DE G A4 m S BEm, o il
WEFTT . MR A D-FHIRE, 4R NE 4,

R 4 FREIRIFEEFEM R EREITIEA 2RI
ive components of extracts from different sources of black buckwheat leaves (meanzstd)

; ﬁ& 5 B BT WEE  DFMAE RS

A /(x107g/g) ((mg/g) ((mg/g) [(mg/g) (x10°g/g)

G RN S 5 15.212.13 131.3+3.2 14.1£2.1 42422 35.35+2.81

E|FER N 5 13.26+2.71* 112.3+2.3% 132422 4121 31.96+2.63*

JR Y0 B F AT 5 3.5242.20%* 27.242.1 11.3£23 52423 14.3542.61%*
XN &= E 3 T 5 23.02+2.52 152.3+2.2 15.242.4 63.1£2.1
FRAMBERETRIY 5 24.21+2.81 153.142.3 15.142.3 65.242.2

E: HRAM L, *p<0.05, EFRE; **p<0.01l, EFHIEE.

M 4 FTULE R A S ST A S T
R AT 4k A W R R AR A ZE IR, 22 7R S
W3 (p<0.01), [FIRY, MAwFRzEnJEam HEs, H
BT THAR A s LRk s, R 25 B P
k. mER, AR BT 2R (1 S B S A

(13.26£3.71)x107 glg. FEE£F 45 BN (31.96+2.93)
mg/g, 5FAHT 2R R TEER(15.212.13)x107 g/g
G 4F4E(35.35+2.81) mg/g Lk, ZRIERIEE
17K F(p<0.05), 1BSE, ZEM2 ZREREUR, A
HEA MR, SIS BN E R IRREE

5



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

HI7KF(p>0.05). A RWFTUER], 577 ST G
I RE PR A 1E FH 45 3B 25 () A M 2 W P VR £ 27
U, A AR O

w TR SR 2 D-FENIEE, 2R
BRI BEEIEY), SRR RITIRE. IR
BRASEAG EER 7 T bR R, —F R B b
ThRE. PIMCRIE RS FRZEM M T &8 B 2R
(p0.05), JRAMIIESS, HA2, HEERM D-FAEIL
BER & RSO g 22 5. ARBRAEMB R TR 2= 52
Py EAT 55 R A S A (7D 0 S 5 e T L T
Wit s 2= AN D-FAENEE & R AR B 2R, [F,
SRR TR SR TR P LA A, AZEH AR
PR —E MBS, AR AR5 I A
AT — BRI BT, AR A S A S
sea il B AU BB RoAF AN ZE i, F T R LR Sh g
d TR

3 Zig

VE B R AR /N GR, ACERAH AR S BOR AL PR A —
SERIN, A5 AV B LL BTSRRI, 3R
WA SR AE 3t R SR ZE SR U RE S A PR /N B A B
BEARMPAER, (B2, JRARESS eI FmE i/ i 256
I AR S o

3.2 VUSMENE T AR PRI /N B
BEDRIRS, R s IR KR &

M) FRE TRMSRIVIE B PRI B A 2 I &
HEAR VB ARB A R SRR, B PRI
B 1 IR FH 2 T AR TR A IS P I, BB B
e » 2 WSROV T G ) B e Sl (EL R T s
Ko BAILE, MERHYIRE

3.0 FEARRIGHIFH, FAER A B R ) <

B R I VEERARE, AR
W TR

-SRI AT i 2 sy AR /) B T i )
Thie. ‘
3.3 7 FFIGHIT AN IR T R iy TR, B A AF4E, &
SR B ] AR s 2 e, TR AR, (EAE,
2o ZMEREL, ARRA A SR AR R SR A B
R BT W) FID-TIEIRE A AT 3
ZE5t. AEAREAM, MRETe enr, BIAKS0 dEf,
KM= et

34 ZiEPAR, FEARMHURME TR, AR
BIIT R b, AR AR S AT A dhid R, BT
At WX, RS D7E T SRR &S AK
ESlEN S iR e a3 S N A T e S R | 3 6
b TR R R 2R SR DA LA TR 1 o A

6

Thak, AREARE MR SRS A R OG. [Rlk, R
ATAIAI AR B 2R R, ORI AR, FAAEARJR
AHRERN, oK, 0 CRERRI,  JT K R
IThRE B, IR R A AT S5 A R AR 34 ELAR,
R AR T R TR A

A LK

[1] Davies M J, Gagliardino J J, Gray, et al. Real-world factors
affecting adherence to insulin therapy in patients with Type 1
or Type 2 diabetes mellitus: a systematic review[J]. Diabetic
Medicine, 2013, 30(5): 512<524

[2] Roy T, Lloyd C E, Pouwer F, et al. S¢reeni ols used for

measuring depressi
diabetes: a systemat
202): 164475

(31 %Ehie, TOCR, 5 5 5 SACHL B 1 b OB £ FFR% 7

IR B TR A i FH%,2011,27(3):262-266

CAI Xuan, WANG. Yuan-feng, MAO Fang-fang, et al

Hypoglycemic and hyperglycemia-prevention effects of

crude tea&jver polysaccharide [J]. Modermn Food Science

and Technology, 2011, 27(3): 262-266

[4]7 Wysham Carol, Blevins Thomas, Arakaki, Richard, et al.
Efficacy and safety of dulaglutide added onto pioglitazone
and metformin versus exenatide in Type 2 diabetes in a
randomized controlled trial [J]. Diabetes Care, 2014, 37(8):
2159-2167

[S] Egede Leonard E, Ellis Charles. Diabetes and depression:
global perspectives [J]. Diabetes Research and Clinical
Practice, 2010, 87(3): 302-312

(6]  FHSE Y, 5K A, X PR R, A5 AR IR 48 iR TH A0 PR 2 IR Th e
PRI IR A RHL,2016,32(1):1-9
TIAN Bao-ming, ZHANG Lei, LIU Qing-qing, et al
Glucolipid metabolization evaluation of fine dried noodles
with low glycemic index in STZ-diabetic rats [J]. Modern
Food Science and Technology, 2016, 32(1): 1-9

[71 N RSRE DA DA Tt — PR R i &
JEORVE BE R RN Z]. TR MR [2002] 58 51 5
The ministry of health of the People's Republic of China. The
ministry of health notice for further standardize the
management of health food raw materials [Z]. WeiFa JianFa
[2002] No.51

[8] Gimenez-Bastida, Zielinski Henryk. Buckwheat as a
functional food and its effects on health [J]. Journal of
Agricultural and Food Chemistry, 2015, 63(36): 7896-7913

[9] ZHOU Yi-ming, LI Bao-guo, CUI Lin-lin, et al. The effect of



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

(10]

[11]

[12]

[16]

tartary buckwheat resistant starch on physiological function
of diabetic mice [J]. Journal of the Chinese Cereals and Oils
Association, 2015, 30(5): 24-28

FFY B PR, KA, 55 57 Ak x s M K BUIR AR A
M [J]. AR B R, 2015,6:71-76

WANG Dan, GE Hong-juan, ZHANG Xiao, et al. The effects
of buckwheat on high-fat diet rat lipid metabolism [J].
Modern Food Science and Technology, 2015, 6: 71-76

Lee Chia-Chen, Lee Bao-Hong, Lai Ying-Jang. Antioxidation
and antiglycation of Fagopyrum tataricum ethanol extract [J].
Journal of Food Science and Technology, 2015, 52(2): 1110-
1116

RN, T I, B A =, 55 S 7R 25 SR B0 v LR /) B
ek AU D BE (ORI FU[D]. PY R TV R 22 4R (F 2R AR, 2012,
37(2):109-113

LIU Gang, TAN Shan-cai, HU Xi-xiang, et al. A study of the
effects of the extract from black buckwheat stem and leaves
for regulating blood glucose in hyperglycemia mice [J]. J. of
Southwest China Normal Uni. (Natural Sci. Edition), 2012,
37(2): 109-113

SR, o B iz B A8 — ey 7R PR R T R A o R
K F 4, Z1L 2012103764018 [P] 2015-1-7

LIU Gang, ZHANG Xiao-yu, ASHI La-bi, et al. A cultivation
method of buckwheat and its powder preparation: Chi
201210376401.8 [P] 2015-1-7 >
GB/T 22224, f it i B 2THEIINIE(S]
GB/T 22224, Determination of dietaty fiber in foods [
NY/T 1295, 574 & Jfil it FRLst S 5 B ) M52 [S)

NY/T 1295, Determination of flavonoids in buckwheat and
its products [S] ¥V 4
AR, AR L RS A
B e [T)erh ST )
Z0 iang,. WANG Zhan-guo,

IV T RN R
10,16(17):60-62

Hui-ling, et al.

Determination of rutin and quercetin in tartary buckwheat

[17]

(22]

extract [J]. Chinese Journal of Experimental Traditional
Medical Formulae, 2010, 16(17): 60-62

RN, AR5 TR, 55 A SR Ao R rp D-FE LS 5 AL
PR FE ] B i RHL,2016,2:80-83

SONG Yu, ZOU Liang, ZHAO Jiang-lin, et al. The change of
D-chiro inositol content in tartary buckwheat during
germination process [J]. Food Science and Technology, 2016,
2: 80-83

W ST JE, #0007 . IBM. SPSS19 S-SR ARR1 I B2 (56 2
FOM] AL AR A Hi A, 2014
CHEN Ping-yan, HUANG Zhe-ming. IBM SPSS19

statistical software application tutorial’ (sec dition) [M].

Beijing: People's
XI5K.OGTT %I [H
T Uh AR E PR
22,2010 | A}

LIU Le. The' meaning of each time point plasma glucose at

RPN SESPRE U EDN

OGTT in diagnosis of abnormal glucose metabolism and the
characteristics of glucose, metabolism of 1h hyperglycemia
[D]. Tianjin: Tianjin Medical University, 2010

Keenan M J u J, McCutcheon K L, et al. Effects resistant
starch, a non-digestible fermentable fiber, on reducing body
fat [J]. Obesity, 2006, 14(9): 1523-1534

Wiczkowski Wieslaw, Szawara-Nowak Dorota, Debski
Henryk, et al. Comparison of flavonoids profile in sprouts of
common buckwheat cultivars and wild tartary buckwheat [J].
International Journal of Food Science and Technology, 2014,
49(9): 1977-1984

W B 52081 I A TR 2 AN [ PRI 4 4 A
FIZRAIHT[I]. B SIS K,2009,30(11):26-29

CHEN Si, PENG De-chuan, YAN Wei, et al. Determination
of total soluble and insoluble dietary fiber on buckwheat of
variety organs by enzymatic-gravimetric method [J]. Food

Research and Development, 2009, 30(11): 26-29



	1  材料与方法
	1.1  黑苦荞茎叶及其提取物的制备
	1.2  主要试剂与仪器设备
	1.3  糖尿病小鼠模型的制备与指标的测定
	1.4  试验设计与统计分析
	2  结果与讨论
	2.1  黑苦荞茎叶提取物对小鼠体重的影响
	2.2  黑苦荞茎叶提取物对小鼠空腹血糖值的影响
	2.3  黑苦荞茎叶提取物对小鼠糖耐量的影响
	2.4  非原生地黑苦荞茎叶的可溶性总糖、总黄酮和膳食纤维变化
	2.5  黑苦荞茎叶及其提取物的功效成分比较

	3  结论

