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AT 22 oF W TR R, B R B R A R IR 2 A R A B AR, E
TR BUEAAEE I AITH AR I 520 o 3 1T RIF 9 07 02 Hh B B I v R 22
B TRAL B ) 7 VR I AR YE RO & B PR RE s 7 2 2 B R
XS B-FMIRE (B & S HEAT RAE 0 M BBAh, dEEm N AR, BT SRR
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STUDY ON PROCESSING TECHNOLOGY OF TARTARY
BUCKWHEAT SPROUT POWDER AND LOW GI STEAMED
BREAD

ABSTRACT

Tartary buckwheat (Fagopyrum tataricum) sprouts are a novel variety of
sprouts enriched with active nutrients like flavonoids, y-aminobutyric acid,
ascorbic acid, amino acids, and organic acids. In comparison to Tartary
buckwheat seeds, Tartary buckwheat sprouts exhibit higher concentrations of
flavonoids such as rutin, quercetin, flavonoids, and isoflavins, resulting in
enhanced antioxidant properties. Studies have shown that the consumption of
Tartary buckwheat sprouts has a good effect on reducing cholesterol and blood
sugar.Consequently, the exploration and production of low glycemic index (GI)
foods derived from Tartary buckwheat sprouts hold significant promise for
future applications.

This study focuses on the use of Color-protecting (CP), Osmosis(OM),
Blanching (BC), B-cyclodextrin (B-CD), and Ultrasonic (US) pretreatment in
combination with hot air at different temperatures (50°C, 60°C, and 70°C) to
process Tartary buckwheat sprouts. The research explores the drying
characteristics of Tartary buckwheat sprouts under various treatments and their
impact on the physical properties, nutritional components, antioxidant capacity,
and digestive properties of the resulting Tartary buckwheat sprout powder. The
study identifies the most effective pretreatment method for Tartary buckwheat
sprouts to produce a powder with high levels of active ingredients and strong
antioxidant properties, while also examining the inclusion structure of [-

cyclodextrin. Furthermore, through response surface optimization, the research
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determines the optimal formula for low glycemic index Tartary buckwheat
sprout powder steamed buns. The main focus areas of the study include these
aspects.

(1) Investigation was conducted on the impact of pretreatment combined
with hot air drying on the drying characteristics of Tartary buckwheat sprouts
and the physical properties of sprout powder. Results indicated that with an
increase in drying temperature from 50°C to 70°C, the drying time of Tartary
buckwheat sprouts decreased across all treatment groups, leading to an increase
in dehydration rate. Treatments such as OM, US, and BC were found to
significantly reduce the drying time of Tartary buckwheat sprouts at different
temperatures, with BC and US treatments showing enhanced drying rates.
Sprouts treated with CP, B-CD, and US exhibited higher L™ values, lower a*
values, and displayed a more vibrant green color. Among them, under hot air
conditions of 60°C, the rehydration properties of the sprouts in the CP, OM, BC,
B-CD and US groups were higher than those in the CK group, and were
respectively increased by 32.5%, 40.3%, 12.9%, 70.9% and 56.7% compared
with the control. Furthermore, the BC groups displayed improved fluidity under
different drying temperatures. The B-CD and US groups showcased strong
water-holding and oil-holding capacities, effectively enhancing the solubility of
sprout powder.

(2) Investigated the impact of pretreatment combined with hot air drying on
the nutritional components and antioxidant capacity of Tartary buckwheat
sprouts. Results indicated that the cellulose content of the sprouts initially
decreased and then increased with rising drying temperature. Comparatively,
each treatment group exhibited significantly higher cellulose content than the
control group (P<0.05). Notably, the BC group experienced the most substantial
reduction in reducing sugars, while the CP and B-CD groups demonstrated the

highest total chlorophyll content (£>0.05). Under hot air conditions of 60 °C,
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the total flavonoid contents of the CP, OM, B-CD and US groups were 91.12
mg/g, 89.44 mg/g, 94.12 mg/g and 87.34 mg/g respectively, which were higher
than those of the CK group by 8.76%, 6.76%, 12.34% and 4.25%, and the total
phenolic content of the B-CD group was the highest at 21.90 mg/g. The CP, OM,
B-CD, and US groups notably enhanced the sprouts' ability to scavenge ABTS
and DPPH free radicals.

(3) This study aimed to investigate the digestion characteristics of Tartary
buckwheat sprout powder using pretreatment combined with hot air drying, as
well as to characterize the PB-cyclodextrin inclusion structure. The findings
revealed that the B-CD group exhibited the highest flavonoid release during
stomach and intestinal digestion stages, with values of 68.69 mg/g and 85.78
mg/g respectively, significantly surpassing those of the CK control group
(P<0.05). Following intestinal digestion, the B-CD group demonstrated a DPPH
free radical scavenging ability of 405.84 umol TE/g, which was 9.71% higher
than that of the CK group (P<0.05). Moreover, the ABTS free radical
scavenging capabilities of the B-CD, US, OM, and CP groups during the
intestinal digestive phase were notably higher than those of the CK group,
showing increases of 33.03%, 25.49%, 9.35%, and 7.27%, respectively. The
total reducing capacity of the B-CD and US groups during the intestinal
digestive phase significantly exceeded that of the CK group, measuring 4.45
mmol/g Fe?* and 4.33 mmol/g Fe** respectively. Furthermore, the total starch
hydrolysis rate of Tartary buckwheat sprout powder steamed buns in the B-CD
group was the lowest at 34.48%, indicating a 23.83% decrease compared to the
CK group. The eGI values of steamed buns in the §-CD, CP, OM, BC, and US
groups were all lower than those of the CK group, with the B-CD group showing
the lowest value at 58.64 (the control eGI value was 67.12). Additionally, the
characterization and analysis of the B-cyclodextrin inclusion structure suggested

that during the drying and crushing process of Tartary buckwheat sprouts, there
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was a possibility of B-CD binding to the active substances inside the sprouts,
potentially contributing to the activity observed in the B-CD group. This could
explain the higher ingredient content and lower total starch hydrolysis rate
observed.

(4) The study examined the influence of individual factors on the specific
volume, sensory score, texture, and eGI of steamed buns enriched with Tartary
buckwheat sprout powder. Response surface methodology was employed to
optimize the recipe for these buns. Findings from the single factor tests indicated
that a combination of 12% Tartary buckwheat sprout powder, 6% oat B-glucan,
and 0.8% gluten powder yields better specific volume, sensory score, and eGI
results for the Tartary buckwheat steamed buns. Although the inclusion of
Tartary buckwheat sprout powder might result in hardness, oat B-glucan and
gluten powder contribute to improved elasticity and softness. By prioritizing eGI
as a crucial parameter, the optimal recipe for Tartary buckwheat steamed buns
was identified through experimental optimization using response surface
methodology: 13.50% Tartary buckwheat sprout powder, 6.10% oat beta-glucan,
and 0.80% gluten powder, leading to an eGI value of 53.62.

This study found that Tartary buckwheat sprouts treated with J3-
cyclodextrin were dried with hot air at 60°C, which could effectively reduce the
loss of active ingredients during the hot air drying process of Tartary buckwheat
sprouts, improve antioxidant capacity, inhibit starch hydrolysis, and reduce the
product’s sugar index. Provide data reference for the production and processing
of Tartary buckwheat sprout powder. The research on the optimal formula of low
GI steamed buns with Tartary buckwheat sprout powder also provided data

support and theoretical support for the development of low GI foods.

KEY WORDS: Tartary buckwheat sprout, hot air dry, B -cyclodextrin, low
GI, steamed bread
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1.2.1 BT

P TIAER F E S R AR (BR . BRSE) , DIERRIE ORI IEEGaRR, EE
77 it AR R PR A S 1 B0 SR AR AR 11 o I R B AR I (R AR A AN AR R A . R
W7 R PR, 2 T EOHT EE R R A () R B R IA . T R AR I R AR S A (¥ PPO
(Z Byl 1 POD GLAMEG) F VIR, WASAA . SA . iR
BLOEBIRA . MR MRS TV 2 AR AR FEES, Fan SR
FERIL L-PUR AR . Fr e Al D-S5 50 8h i e 8t m OB B EH CRYE T, IRINATIE IR
AN LUk (iR Pl BRI pH ME, AT 800 5% ot 2 o e 6 R 5 s D5 W 2 T 56 Hhr 8 Je 1 1)
KA, NI 2, 5- HBEMLEE A 2- 2B 7= . AR, £ 1%-2%FT
15 R A 2 T DA o B A S T o) b D 2 1 A R, HL A B R Y,
0.4%CaCly A FE e 8% L5 WK SR SR ERG S ARFTRA A0, Bk R AT B IR S5
HUBR 2 A A B S AR, BT R BRI B A48 70 Aot e R R, o
B R R PRI BT AR 42) e OG0 SR B IR 5 i AT IR D LR AP 77 EAT TRUAL 2
1.2.2 BETAIE

ZiEi K C(osmotic dehydration, OD) &5 HRER AL B2 1E K IE R P A BT, R
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https://www.sciencedirect.com/topics/materials-science/potassium
https://www.sciencedirect.com/topics/mathematics/sodium-hydroxide
https://www.sciencedirect.com/topics/chemistry/potassium-carbonate
https://www.sciencedirect.com/topics/chemistry/potassium-carbonate
https://www.sciencedirect.com/topics/chemical-engineering/ascorbic-acid

R R A8 S

Gi 7K G AE V803 I 22 R B N RENVEWR, VA BUNE N SRR 205 1508 M /K 2 fe TR B
RAEEMLZZ—, AMUTRE, 1 AR TR PR & 243505 AL 4 )5 i i
A7, PTLARRACRERE, 4R MR, JF4eR T a0, fH 0083 ) 2 &
B, Eh, RENE, Hm, L AURERE, AMCERRBEEES, Hoph i R EATESEM L, AL
ARG B AEBER A, e R IRE) 7, TSR g, . SALEN AT LI
RARFF R GBI B S KA, FRAKK 35 BE IR AR TR, Tsamo S5EUSIRF 57 R I,
5 REREA WAL, BRVA R RIS E K I AR A S K A PR B R AR 2 . X RIAT
SN E T /N B R 0 e A PR T 7 A A A LR R VR VR A B R R B R R, AT
FUAH ML R T 2 (7K 53 . Ghosh ZEWIL SR BIHE NABFE UKL S, FHBNT
fe, SXFREREAEEAL, AT DRI BUF s, AT R

1.2.3 ZETuALIE

T F T R TR, R E R KIS SR KR, gD R 7
A AT, TIEE 7 S R RRYE, A S UR R TR R, IR I BR A A A 11
AT IEEA), BOK IR — ML G WL RTAC B T %, RO R 70°CH)
100°CHyFoK T, It KGR, BRI, ok g2 20505 P55 O T4 i 5 50
Lavelli CUAGFFURIL, RIERAE b 5ARZERHL, ofl® bER. B-#E MEM
i R T ES AR 51%. 76%M 87%. Ak, HoKREFREF, W B &AK.
BOKAERD . FKIETER ) BRI 4k AR 32 58 A] R B TR IR R S R VA A BR N RIS K
HH ) ] AN T 42 Badwaik S8 0254 5 I FGK 2SS 77 il 1) B M R O0L 25 4 A 67 T
SEMR, R VA S SRR B, BRI T TR . BT, A OCHOK IR
WA F RN — S, AAE RN E .
1.2.4 BAETALIE

R A EAE RV B EOR, R TR D BT MM . R
W AR RIS Rl A A AR SRR OUE B8 T Y RS SR S AT AR i
(53 541, 7 Y0 P T AR AL L 30 3 9 2 57 SR Ak T 5 A B T R 2 o 0 ot o B e 2 1 R
A8, R DR P A AT B A TRTRAC BRI, 27 28 DA 520
(1) 2N R ) DA 1Bl A AR, JF AR A R
WaAWRsh, ARIFRERE, PEURENEASR LT, HREEE A B{ER ,
BT SRR b P A I A I SO R S5 AL AT AR, AT 7 i 5
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https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/small-molecule
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R R A8 S

TREBOK Sy o BbAh, KL AT DA R B e R K 2 1570,

(2) HFLRMLE: PO Rl B e AR BESE, 272 — Bl IS 4 BN LI
BLFERTFE S ARG RS, i T 4R 8O0 (A R e T i s gy, Bk
HA N R 2000 SR 6 5 LU R M % 5 58 R 0 2R i) BB A mT R
FRT L SZ 28 T IX PR FRATTH P DARR R 1 — ¢ R AT iZ B AR IS e

AT A O 5 e T b i DL PiAL 3 07 Sk e R ALl s, AR TRES
MRS, FERT IR FRO0, Jin NN R I w7 IEEAT B 7S AL 2, SRS HEAT FAR
TR AT R, 45 R TR A G A T A5 PR IS T 23 il k2> 17 11.2%70 33.4%,
UEAME S T HUR MR AN 2K & B (PR B, 358 1 v NI K% . BLAMEH BRI,
WA 225 40kHz 7S AL FL S, 7E 40°C F1 70°C AR JRIBLEE T, T8 a) 43 il ek >
T 55%AN 42%[2, FREAEZ S (24 kHz. 10 min) AL, £E 70°C T4, FFK T
Sl By 5 AR T B AARLOSY o o T U T 2 PR (R RN L G R 2 SR 2 G
BEATRRAE, 5 SR 1R KR 2% 1]

1.2.5 MRS TRAL I8

HMIKE (Cyclodextrins, CD) &1 6~12 A D-At M # 2 bk Flidida-1, 4 FETrE
R U KI5, FERERREE R BE (VE R 7= A IO PR SRME (¥ S R 164 . IR
LBV REAR R ANV BOHE TP T LE K R A AR, PR R M R IO R, 3N
B R it EAs EtE,  HAT SRR AT Z RS, B- IR — R i
i R B ELE ), AT DO B S IR MR I o IV AR R IR I A AR R
W SUR RIS T RIEL. A FE R AR e Ah,  B-BRORIE G ATV Sy — B XUk
Bk, rl AR IESEAL . JEiE 3 AT AR, G R I 20% 1K 22 ZE RS AT
B- P RIS AL B AT DA RCH 5 78 VR TR 0 S I SR K AN A3 2R 68, AT R K PO
i R AT | G i F e N i T Kl R oo D MG (i R AN S
TERTIEBIREE . fRE. PRI, ZERAFHT [BIHT B (1. (5 B 7 B-M Rk 2 52 N FH 78 5%
F T, TRAERAT R BRI 7T

1.3 ZF@ = min TIIR

FHT T 37 b 38 57 2277 it 32 B9 AR R PRI T B, 3 A AN R 28 Soy- 2 2k T IR
(GABA) ZEEMEM & EEAR, Ry RBCRA R, (BB A a1 57 28 v v 2 W 2K i
HE R e IR BN E . ST R IR SF AR & v s - F & S FR A A B
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R R A8 S

R, LAIAENE RS THRE A I OGB4 s P IR FH s 2900, kT BN
A (g B BB AR 7= (1 — AN SRR

FEEFAPRL, P T R B AERTL A, TR ARG AR e FORE T K R 3 A
FERp R, X R SR R BELLE TR T IR S . (EAEIN L, RDE#1 GH 5% T AHH.
Pefih, JFEAR KFZRE EBEE KO UNIN, 7 T I B K o R 3 A 2= A 0. i HL
TR 28 1) o 2 v B B R S PR O R I K AR AR R DL 2 5, R TR
e, BRI T RAKME. RS R G RER, S EKE
fil 30 s B COF 55.2%00 5 T 4rf#, 3 min 5 FREETFE, MR RS ESS TN
PR, R T e WM st . (HZEEALBE 40~60 min J&, P T &8 Xigm,
I FT 4% RDE 7K fift i B 2% 10 [ sf 2 308 1) i A 3 3 o) 7 T A e PR 0 g 073 741, ] g
Wit B 3R 58 R AR 3-WE AL S B AR il S M R 3, e R T R AR A S R AR BT
(HX —HEVR M AR AT BIESE . W] 0 T 3ok 2 57 5 22 2 v 3% P B o A 5 45 Ok 2 T
FET7 T 6
131 5F@EmLT

Tk, FREFE BN AR—FEINERSE, FERERM, REN, B
UEA AR B B . WD HRLAETS), BbAh,  NATTH o e e 3R 2 2 1 LA DA DA B
RS TP IETE R TN REF= Mo o8 77 2 B R B ORL A DL R 28 W A O JEURE, ) P R 1 1
A IR R T2 T 15 ) 8 JXUR R it o AR S5 251K PR A LA TR A I 7 2 v R O,
TORBERTJE B 37 KR S S S PRI B, 19 3K % 5 DPPH Fll ABTS [ FH 2
THERRIL T A, FURR BRI AT AR v 55 20 P AR ORI BT EA T 1t o 8 78 28 AR DR AR
XE TR L TR . GABA & & &, PRSI AL, oG wimklel, Tk &
2F 88 h Ji w M R 3R IR R S I R AL A I SR A R S IR TR RS DT, Re
RER G SR RS R, B PR E MR ST GIERUIE (P<0.05)
0N, WFRFHEH LI mEY T HEKERE, R FREFEEARM LN
2 W S I A3 IR AR A B L L, X T2 BN LR R U A 2L
1.3.2 ffeRifein T

B A 2 B TR RO IR IR, R T R S I AL EE G IR .
RLAGIN AR FR S L T kUKL FE 35 2 500 i o0 v 22 Wy 2H RO Fn 2 & o f RO o o )
TR B 2% AP A Kb s 7 AE VM BH B B 1t . B RS E IR AR, B
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WRAEPIEL . FiHL. EE IR EE AR, U i IR T A B
)8 B A B VT R oM A TP i B 3R 2 B s B0 o R OH A A T PR AR oty DT HOREAR: FR) DG
/0N, SRR o ARG KT 2 I BRI RS 1, R KB R
IR AR . Tk AR 5T R I 100 H (WK Z Bk DPPH 138 B % B e Bk 84.71%,
17 300 H AT 500 H A Rk B i 24 [ AR por i E oy i ek m 2 e i, 100 H
F1200 E M A3E W BCEEAT Frf . TRZESEFIAL ™ S TR o A5 H AT G T TRAL B R Aok b 55
RSB A H AR FRF PR I LA € L 0 A5 i 9T 5 AR R A B3 S D LB PR T 5 R
WARIE o
1.3.3 BAHIM T

YA F & PRI etk By, K s R L2 F Ml TR
R T M RSO S, BNR AE PE T RE MR T T R . DL T 2R B S
WA AEMBRESMTEINEREEH . WIEZETENAE, BERMHHA
ZEKE . BEEVEAN AR TE L RS FT R R AR AR, AT S L6 L B A A T T R
J%4) . Zhang SRR SR, I A . KK AP EA FHRLHESE,
Hamy Wi . T & B MPUEALTE B BT R B BRI, 95°CHRIK I & 1
¥ ] [ BSR4k 250 o) % (0 5% 22 00 R BSOS BRAR TP IO ORAF P T IO & B AR IR ARVRAL
HRET, RTREH T T A RAEAERT, AR T S R e, (HRH WA L
2 FEUEY B S MR RS BRI BT 5 . T 2 AR S A AL B RE 4R S LS
MIZEi R Wi, I Bgm AR ME YR IR BE o A6 D% TR 70 b B ) 8 5 2
HIN L v 22 Ty S0 o 1) 2 e % B v FG AR 0 P T R 50 2 P M) 1 2 5 it B R I 9 7
T — 2R .

14 EXEZFHK GIERA LR

141 1% Gl B RAR#EE

AR OB S N Rl B DRI T o O T B R R DA i IR BRI, SION T I
AR, 1F v YR A T s Dy SR HE . AR, &K Gl
(Glycemic index, GI) FH)n] e KRR EEH I/ MR Zl, A B+ Tl A HRE R
AU PR BT HACS, AR R0, AL Z TR, 29903677 10 3 AT A E R SE AT TR R &4
TrIR BTN T AT LS 25 BRI A R XRS5 Bt s I T, R B S AH0), GIsiif 1


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/glycemic-index
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/glycemic-index
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/blood-glucose
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/glucose-blood-level

R R A8 S

TR 7E A R A AN B AR o8 XU 77 TR () K 7, 32 5 T T W 7K P R B 7K AL & 0 T
W RBERR 0, Ukt K GL & MR &4 T A MERR M EET R, =2H
AT RIEFE 3R AT AT B ¥ G LR mT DIE SR FH e P ORI R 1 T K2R B o o ARTE
F B 2 LU SN AR T Al RS AR eFa 4, SO RR 2 Al vk IS A2 B 80 (Expected
glycemic index, eGD) , HITHARMAKRE, ARCHKH eGIERMAE GI1HE.
1.42 & Gl B A= IK

AT LA R B PR () 0 %0 S S e g, A A AT S 8 ot A 4 )
T EER . BAT, o E A R S B AR S O AL A BR AR ) G sk
B, JERCTOWHEI SN T M A 4k . AN BOK GG SROE S5 ) BE T R 1 AR R K A
TR HT T AR M s ke, 4 R 1Z 5 i BE A R 4R S B K, T2DM
B T ERE R R G S RIE IR . /W PR, b B b, ik GLIR &
AR T B S5 U AN 5 3R S, DT AR Ja A0 A O A RS B KU 4 &
W Gl AT & A B RU N SR A AN, HpEEhhEA. Maard.
BEEEH . DUMEIERS . HERTAEH GBS oGl AN, s im0 \ i id XSUEAT %
FERR, BT 58 MM EHZ LR & HIE HAC GL s & 4 4E 5
MK ZPHE EORIUE MR 7.5%, BRI 5%, FIERBINE 1%, 7
RN 30%, AN7KEA 38%, did MUWHHE B 15 52 & 5 0 2% (¥ LB i %0 GI
HN454+38, JBTACGI . EFk, MEREFLZ-ERRG, BORBEZ HFHRE
& GLE B MIMATI, (HH TR 20 W0 DU, TESERR N b 2 31— 2 FEFE 1Y)
BRANOCS, A8 W ZEAIS G £ it 17 370 AR fe 3t R A 2 H RTBIF E 19 2 A
143 EFEFRKRGIERFAL

R b L Rt Ny v P SR N e A P S P NEIK (B
JEAPRE, T AR R £, BT eSS B R DA SR 2 AR S R
Yo e IR i M DU EAL RE T N A s, WO LR 17 w5 A =g 7R . B =
7y LR PUEZ R TIRETS T, R BB SR, TR O R 2R
HIP T MR R N SR IR S B B BB VERE MR, ¥ R T R 2R U T S 2
SERFERTHE TR, HAARERMTTEMLE, 2 60°CHX TR HI15 5 77 4
By AT RGF I FEAIC D-2F FUAE S AL 53 05 A B R ML o i) MDA 5 &l 3 v GSH-PX
SOD JFEEN,  ph e mT AR TR 22 2F by AT B0 1) P B RF %k o bt o] P 5 22 2 eyt
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AT GLE mHIFER .
1.5 REMRARTRERNENX

1.5.1 FRAR

(1) FFATAAEE (0.3%F7 1 B IE IR 5 min, 3%NaCl 27 30 min, 90°C 2%
40's, 1.5% B-IPWIARGIEWIRIE 30s, KA (150 W, 40 Hz) AL 30 min) 256 #R
T (50°C. 60°CAHT 70°C) X FFz2 of 1 TR HI 2. (i, SRR ER LRI .

(2) WFFUTRAL B G55 Fh TR 57 57 52 2 18 97 1 3 S B S8 e 0 IR sE i JF 00 18
BN Z B AR OGN, IFEEAT BRI, ik IS MR RO S B RGE . DAL R TR
SRR 7R 2 A DR N L L2

(3) MRAE AT IR LU, AR 60°C A, SR TRAR SR ZH 10 T8 i o, 5 P
SRR . WERIR 60°CHRAT T, W FUA 7] FHUAL B 45 F XU T Jo0 o 57 22 2 B Ak 4k
TEA S B- RIS (0 & Z5 K 23 BT

(4) FRAEHT TR (iR v 7R 22 20 ooty 5T LR &, IR NG & e B-
HIRBERMS ok, HBIHIEIC GL & FFZ F Wik k. WAL Gl F&E %
TZ2m )T
1.52 AR B .

AU DL FR A WO N R, R AR, S, RIE, HAE, I
A VEAT TR TIAL B . R FE THUAL B A5 & F0 R JRo0S 87 7 22 28 B T 1R i B R, S 2R 0k
DTSR AT AR P B, RS E MERA BRR, IRE PR RS S T
KA BRAR A i GUERITE TR ZE MR . AMEX B-FRBIS (0 A VLB TIR R . B4,
AN TR FRAL B o 5 55 2 B AT v, BRI, BB, BB AR AR . s
UL 2 25 G R T R ] 6 108 R 2 BRI AR AT ARSI, IR 70 28 Fe M (0 R ko 4 3k
RYNEREIIREI . DL eGIAE At S48 br,  HEAT M B IR A0S DUHEE S 20K GL #7
FREFUREL, ML GLERIITRIB—E 2%,
153 MIRMBEMEREX

AR ZF BT OO SR RO S ) — b BB it SR o R 5 2F SR A A
FAIR T RENE P i B 20 R B ML A A A0S A5t . (E H RO 358 75 2 K4l v 0 R
Jo, FEREPAEFEYIR N E S, PAL MBI TE S EE R E A SE I, 10X 2 B

g =

9



R R A8 S

TN T A v 22 Py 0 o DR B PRI ARS8 A BRI T, 5 31 52 G ] 8 428 5 5 A5 R 2 v
(RN T 55 2 By SR o (R0 Bt o 1 b B W 55 22 W 25 7 00 e At R DR o A e sk Z AT
A8 . AHT TR AR FiAL B 25 & B AT AR FEAR 2F v K o S A i bk . SEBls b 2
By RN IR, LR TS F7 258 Bk P BE 0, DABLAE P & & 2 B D et 7 57
SFHRIRR A, M BN IR A B SRR SRR N L A ROg A

w7 A W R TS A FE RS, TR MmEER, KR ORI,
HRAWE, PUREE, (PGSR D REVE AT B2 SR AT AR S AR T %, N T
77 B TF A BE e AT 5 2 A TH AT il v o v R A PR B e oK. (HE T,
AR E SR K F R BB T Rk PR, ™ fh B SR, XS5 IR R 5 IR 2F
BT RN o TR 2 WA — AT S AR R, SR f EOR B, H
RN AT T i e R SR, AN e BE 3R B it BRI CAT ML SR D A e, R
FENFFR AR A S E N A AR VA mE S, KRB A AR
EL M, F L.
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BT MBS AN E RS TR R IR RS

2.158|8

TERE L IR RE, TFRE AN (R N R LA E B IR & 5 B ) 0o,
ZWMAREY CGREIRFEER) &I o il L BEE s, RABAEL. il
L PUE LR R AEE D RE, H AT w3722 W AT REE R, i o0
FRE W KT IRARAE I TR 000 VR i i W) B i R TE 2R, AT DU R
mE A RRE N, IR, KRR FE k> £ e A e R A E A Ak
PR AR TR FEAE S XA BRSE, T DI AR, WA RERE
IFTEJ K, % A0 o340 % 71 4 ] e,

PR IRARELT AL TR, R SRTBREA TR R, ®&HE, EH
O R RE R AHBA R T R 0 2 v vl PSR S i A A 22 5 SO U AR W R L& )
MIBR, SEGREKEEIMK, GESHEP. GHAEN, HARELT 1% 2% 5
B2 PRAL BT 15 I e S A A 2 By 1) & B R ek, HL S ERER A0, A b &2t s iE
Fit K AT AT BRAF T AR, IRl IR B Ak 00y IR R 75 A B S AT T AT
TAG (] g2l KRG RO, AL EOR R AR TR AR . TR R R
oo BT P 5 4R ST e DRt v 2 B TR ARG M i B, AT T A % T T AL B g ke
FRAZZE AT AR, DUBIZE R 28 v T R R B

REMF I Frgfe. S, R, @R B AB- AP 464 MR E
(50°C. 60°CHI 70°C) A PATHERN 77 55 22 2F B T IR A VE A SO o o 8 A 1527 5% 22 2F
OB, TR AR R WA HERREE R REAKVEATRE I S B AR
T PPANAS [ A B 75 5 A58 75 22 28 M IR o

22 M5 IRE

2.2.1 SERuA Y

w AT JIIFE S, AN, MK)E B T-20°CORFEIE A% H .
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2.2.2 SEEGR T

R 2-1 L
Table 2-1 Experimental reagent

LRI i S I3

NaCl AR [ 25 SR A A 2l A IR A WD
PR AR [ 255 B A G A PR A 7
B-HA A AR [ 25 SR A AL 2l A IR A WD
T il PR 1 AR [ 25 SR A 2l A IR A WD

2.2.3 LR &

22 WA
Table 2-2 Experimental instruments and equipment

B A4 TR GiERS) I

SRR A YGR-150 E#EEA SRR AR AR

BT R JY1002 R R A AR A IR A T
F 3 BT AR 2 HP-C210 KT A PR A F

PR R A DHG-9035 (A) A AR AR A A

B2 FH 0L TGL-16A KPP UL R A PR A 7

VAL RN Feb-85 G n AT K HL A PR A ]
YRVt R P U TR U A LGJ-10 AEETAR AR A PR A

2.3 LW HIE
231 BFREFENES
Pl F TIAL B 5 39 UKL A0 10 R0, SRR b e b s b R R IR T
HH 1 g/L B0 BRI AR S min, YHH . 5 HZABKERBIEIRE . 18 25°CK
BRI 40, B2hik—Ik. RIGEKRTT 55°CIEIR/KH 15 min, BT .
PR ARSI EFREMTFYSRETE M L. BT N LEFEPE
25°C MR IR, MREEY 85%, PIRJG WG, ARG 12h, @R 12 h#H— oK.
B 10d, FARUCE &R . KON S R A B ETIEYE, TR, BN 4°CUkAE
TRAF% .
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232 EFXFETLIE

MRS AL IR R AT R, e 7 TR 22 2 i A R AL B2 AR T -

R 2-3 PR AR TIAL B 2%
Table 2-3 Hot air drying treatment conditions

Tiikk B2 5 % AR T s
Xof e
a L2 AT A7 b
(Control check) AREAETIEE cK
i BNEA 03%FERE W, LRy 1: 20, FIREIES cp
(Color-protecting) ~ min Jgii i, #EF3RIMAKS) .
Bi& RN 3%NaCl WA FEA 123 30 min, BHELE 1: oM
(Osmosis) 20, HIREI 30 min 5, #ETRITKD
R BRNEA KR, BBEEE A 1. 20, 7£ 85°C M TR BC
(Blanching) H30s G, FERGERR KA, BREAKS .
B- PRI H RNBA 1.5% B-ABIREER, RHELE 1: 20, &R 30 5.CD
(B-cyclodextrin)  min JGi i, #EFRIMAKS .
i BN AWK ER T, BRI A 1: 20, 7£ 150 W, 40 Us

(Ultrasound) Hz, HiR4&M FAHE 30 min 5, EFRHEKSD .

233 R F IR E

W AL BRI TR 222 (50 g) 5 L 0.12 g/em? ) & P4l 2 XTI L,
oy BB IR T2 50°C. 60°C. 70°CHFART A, BEFE 30 min HUH AL S AT
R, THREEE, B R 30 min WA +£0.002 g BRI EE =R
FTfSF 1R rE ok it 80 Hif, & H.
2.3.4 FIEFFIHENE

>4

2.2.7.1 FiEehsk
(1) FEEGKE, EFHEZFEHMRNT IR TR ARG (2-1) 1HEDsI,
M, =—t—¢ (2-1)
A Mo I ZITFHEEKE, g moE tNZIFEMPRE, g maefE 105°C F
KR EE R, g.

(2) F#E# (Drying Rate, DR) FRYPEHI KB P E, HatFE A= (2-2)

FrzRiu:
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M, -M
DR = ———tAt (2-2)
MO _Me

AA: MOAYIE t IS Z T35 KK, g/g; Muac AVIE A ZITF 28K E,  g/g;
At AR 2 YR B 1E] 18] PSS, min.
2.2.7.2 EKEE

MBUE & I KT FRE ZF T 500 mL Beth, AR EREK, BREE. £
A T ACE 30 min 50, FHIEACR 28 1 R0 /KW, A TRRENM, ZKEL
THEARWT:

K =m, /m, (2-3)

AA: mi, m A RRKATEEFEFEH AR, g
2273 &%

| (8 2 A AT P 2 10, k4 CIELAB 260 22 48 78 15 75 22 28 oK 1) B B4

L', Z5H ' SUEME b, RENAEEPATAL S k. BOREAE (CH 56 (W0
), RIEA T AT

C*=+a*? +b*> (2-4)
*
h° = arctan(%] +180° (2-5)

2.3.5 YIB4F M E
235 1 IKiEAmFiEsANE

RIEA 525 RSB RZ A NDS I 773, FR HEEB . RS g
PFIZEE Ry, MBEESIRSF B EIN, TEHR N2 L, I-FEwmS B 2 6 )
BN 2 ecmo BX RIS R HE, 0 1k [ B 2R T IR FE A S A B AR AR B AR 1k
Ao TBMFEREEN 3R, WIHFYE. EARXWTF:

o= arctan(l%) (2-6)
KA aNIRIEA, °5 HANREMEMIASEE, om; r ARBEAR RS, cm.
FREL 5 g Fp i B T I PAR b, FRE-F— M 2= REe 5, & b i B AR T 5
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KPHZ A EERE. HEAI .
B= arcsin(%) (2-7)
K BAIEEIA, ° HRNEBRIE S/K-FHZ R EEREE, cm; LAKMK
HEARI B, cmo.
2.3.5.2 R ERINE
S SR AR (<100 ke/m®) HRAE 22BN A UOSH 7 ik o 4 35 A 3
NI EAARTN . HER R B LR A 55
R E = (m—m, )/v, (2-8)
AA: m AMRKMEFWNSESR, ¢ m AERKNEE, g vi ARRAMAER, mL,
2.3.5.3 Hk M E
FrAKYES I Zhou S8 NN vk, I HASTEME . HERRFREN 0.5 g FI35 7222 28 ik
BT 10mLEZO0EN, 9mL 218K, =iE (25£1) °CEAM N4E% 30 min, .ZI7E

8000 r/min 25144 N &0 15 min, 3 BiEW, MHEE. MM EEN 3%, BT
. KM (ggh) HHEARIT:

peakp = D2 T 71l (2-9)

m,
AA: mo NFEWHHIIRE, g m NELEMNRE, g m NF EIERGERUTEM
EOERE, g
2.3.5.4 ¥

FE 2 I8 Xiao S5 N7 L, FEHREBS. R 0.5 g FHREZF WM ET 10
mL B0 N, In9mL &AM, =IE (25+1) °C%& M FIR¥ 30 min, SZZI7E 8000
r/min Z0F F #5015 min, 7 BEM, FRILFE. SAREREZN 3K, WH-FHE.
R TE (gg) HHARWTF: K

peyp = T2 T 7MW (2-10)

m,

b mo NFERIRE, g m NEOERRE, g mNF ERE MR

TEAE OB E, g
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2.3.5.5 iBfRM

S5 ISR, HTIES. FRE 2.00 g BFREF R, W lm, BT
50 mL .0, I 20 mL Z&MEK, FFE IR NRY 30 min, A 2F R R0V A
B OHUEEE 8000 r/min 454F K, B0 10 min, B EEWR, HH & AKEILA,
SRIG TN 105°CTH A LT 2B E, FREICH ma.

ARFE (%) =m, /m, (2-11)

A m AR FRZ SRR R, ¢ m WA TREEENRE, g.
23.6 BEGZIT S

FOORIHAT 3 IREE, SRR THMELbrAEZE . 7£ SPSS 24.0 1R A Tukey
BT R ZE MM (P<0.05) . F SigmaPlot 14.0, Origin 2021 #4742 & 55 #7 .

24 ZERE 5
2.4.1 AL E TR IF B AR 17K 43 rh 2 59 20

W 2-1 fi, SRR I ) TRAL B 5 5 22 2 i E AN IR B XTI FE T (7K 41 14
4. ATLAEH, 7E 50°C. 60°C. 70°CHXUR S SFAF T, FabEH Befx OM 414, fr
AABA M EKBIE G FHEL T TS ETAC L), 4R A SE R FE
AE, RAZH, FEARKSKERK. TAEHENE, US4t KEmEL,
XS BT S 3 O A A SR R, BRI, BRI ) T N AR AE
BERR U], B-CD ZH 1 2F P EHEAT WAL B S A B m M & K &, —FNB-CD A&t A
ARG RN AT DA [] 6 F0 A B 6] 57 57 22 2F P (RS2 OR AN [E] - HAR FPLER A
— o EEURNRIRRURBE SR AT T, WIRE A H MK S &N, " RURI, BEE R
TR FEE (R0, 2 O K 3V P R (R M A A o o T R DA R i P K 4 1)
L, PEOKG TN E AR IR %0,

i 2-1 (D) Frows, CK LS VHTKy &2 E, £ 50°C. 60°C. 70°C7)
4360 min. 210 min. 180 min. BEE#UREEIEGIN, CK H TR HEHA R . EA
FIRKIEE 2 E T, o OM. BC 55 US 4 AT LI 2546 50 T EET 1a),  HALER S AAR A
B-CD 5 CP X J4 Ik [a] ) 2 22 37 AN ¥ o
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LRUTRR R 2 A

(A) A ——CK
10 : —a—CP
4 —a—OM
—v—BC
—+—p-CD
——US

FHEKR (/)

—=—(CK - = :|
—e—CP T

—»—BC
—+—pCD
—+—US

FREKE (g )

0
TabEE

WA (min)
P 2-1 ANTR) T AL B v 5 22 2 v AR X R K 7 fiT 2 K 1 )

E: (A BRI : 50°C;  (B) HATHEREZ: 60°C; (C) #ARTHRIRE: 70°C;
(D) = BAbFRLH ZF T AR ]

Fig. 2-1 Hot air drying moisture curve and drying time of Tartary buckwheat sprouts under different

pretreatment

Note: (A) hot air drying temperature: 50°C; (B) hot air drying temperature; 60°C, (C) hot air drying
temperature: 70°C; (D): Drying time of the sprouts in each treatment group.

76 AR HRTBRIR S 461 . OML BC 5 US 857 LA R/ 3 110 T2 1
HA 50°CHHEL 60°C 70°CHRME N F o b -1 18] B 4 (10 9 #4UX 70°C R ) OM 5 BC
YH 120min, RN TRAL S FE o 28 1 I AH 2L S5 T B 50, (1K AR Sk, 2
At 25 v AT DL PR BT 45

2.4.2 AL T R 2 5F m AR R R h £ A0 2
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(A) 012
—=—CK
—s—CP
—a— OM
0.10 4 BE
~ —+—B-CD
. 0.08
£
g
S
~0.06
W
b
0,04
0.02 +
0.00
0 6
(B) K
0.14 4 b
—dh— OM
0.12 ) —#—BC
™\ —+—p-CD
\" \“1 —+Us
0101 i\
=
E Y
0.08 4 -
j_g 0.06
H
0.04 4
R
e
0.02 4 e
o
——
0.00 T T ; T ¢ f
0 1 2 3 4
t(h)
()
0.18 —=—CK
1 —a—CP
0.16 - 5 gg‘
) —e—B-CD
0.14 g
=012+
E
20104
# 0.08
™ 0.06 4
0.04
0.02
0.00 —d
4

t (h)

Bl 22 AN R FIAL BT 5 3R 28 2 i A TR R o 2

E (A ARTEREE: 50°C,

(B) #HRTEIREE: 60°C,

(C) #RTHIREE: 70°C,

Fig. 2-2 Hot air drying rate curve of Tartary buckwheat sprouts under different pretreatments
Note: (A) hot air drying temperature: 50°C, (B) hot air drying temperature: 60°C, (C) hot air drying

temperature: 70°C.
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AN TR ARG B R 95 7R 2 2 v TR AR U ] 2-2 oS, BT 20 1) 2 B TR R A B
BT T g . Fragai RS DA R0 70— E3- 19, s ] BUInERZK 7 977
B, A 28 WA AR 7K o DRI [ R RS o AEAR AT ERIR L 26 1F N, US 5 BC A% 5%
2T R B T CK 4. A AR RT DLAE AN T ARG T8, AT 2 2
PRTJRESE . Liu %5120 Santos S UL 7RI ER,  AbATTIIE B 75 RT DL I i
PR I fCE T A TR BEK 2 RIS, SN THRide R . Ak, RIEHEIN TR R n] g2
Ky, HEERRIE R P R AEBIA AT LS BUK A 5 iE% . 1 OM 4T f A ALK,
7 R K 33 HCR (R FEARD 03,

2.4.3 ALBE S AR TR E L BIFNEMN

U 2-4 AN IR TBRIT 5 R B 2 7 v 4 BB IR e A2 . Bl FAXUTRLEE (13

m, PR EE (LD HRAE TR, BCHMNZEIL ETHE T RERES.

R 2-4 WFRA I T
Table 2-4 Color analysis of Tartary buckwheat sprouts

TRz °C Hl L* a* b* C* h’

CK 64.67+£0.77 5.7320.60  17.97+0.26  18.87+0.42  72.37+1.52
CP 66.05+0.55 4.44+0.60  18.71+0.84  19.24+0.77  76.65+2.03
OM 63.64+0.61 4.51+0.44  17.77+£0.97  18.34+0.83  75.73£2.03

> BC 58.03+0.70 9.35+0.64  11.23+0.30  14.62+0.53  50.26+1.83
B-CD 66.00+0.88 3.92+0.36  17.48+0.03  17.92+0.10  77.39+1.12

uUsS 65.85+0.70 4.54+0.50  18.11+0.69  18.67+0.62  75.93+1.74

CK 62.53+0.14 6.43+0.88 17.64+0.32  18.79+0.16  70.00+2.80

CP 65.48+0.88 5.60+0.57 17.95+0.38  18.81+£0.19  72.68+2.00

OM 65.39+0.81 5.83+0.47 19.06+£0.08  19.94+0.09  73.04+1.33

0 BC 60.02+2.31 10.18+1.33  12.21+£0.85 15.95+0.23  50.26+5.59
B-CD 65.78+1.09 5.63%£0.62 18.30+0.38  19.15+0.41  72.95+1.80

UsS 64.04+0.55 5.75£0.60  18.48+0.31 19.36+0.26  72.74+1.85

CK 59.61+1.25 10.44+0.79  17.06+£0.17  20.01+0.36  58.584+2.06

CP 62.23+1.01 8.09+0.56  17.81£0.33  19.56+0.46  65.61+1.35

70 OM 59.78+0.62 11.69+0.51  16.65£0.61  20.35+0.24  54.944+2.15

BC 56.41+1.11 14.61+0.61 10.62+0.75  18.08+0.26  36.02+2.95
B-CD 61.52+0.82 9.97+0.84  17.28+0.49 19.97+0.32  60.04+2.62
uUsS 59.77+0.79 11.42+0.54  15.62+0.68  19.36+0.60  53.83+1.84
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PR 25 IR S0°Co% A+, CP. B-CD F1 US ZH#5 AT DLAR i vy 75 22 2R 1 11 LA,
7391 66.00 66.05 1 65.85. LML G I AL . AT BESEB-MIRE W] LAFe R4 77, W
WTEFR R, By LA . MAT BRI A & v] DUE BT AR, By L FE It 72
PR EE AR AL . S IR TR, PR RE A B BR AR AP T IE), kD AR BE AR AR
(R AT, [RIE a™ 80K, R EHTE TR AR X = iR R B R B, BC 4 a™H
B, s T2 R 2 5 U M AR RO 4 L P 3R BRI RK
YN 45 0 R AT R R B A S, S BT (CT) AR A (he) IR
WMHREFE N T AP EREARNE. HET CK4, CP. OM. B-CD fil US 4
he WS, I St R B B 2 0051,

2.4.4 FRALIREE & R F IR SRR B K A2

I 50°C
8 60°C
I 70°C
a a a
a b T I bI
67 be be Iab ab .
be T ¢od
ey d Ibc
* c
= 4 T c
2 4
0 - =5 T T T T T
CK CP OM BC BCD US
Kb ¥R J5 vk

B 2-3 THIAL R G5 5 B0 X0 i 5% 22 20 1 SR K Ak B R
e AFVNG FRER IR R IR B S A AN AR PR R) 25 5 2% (P<0.05) , R[A
Fig. 2-3 Effect of pretreatment combined with hot air drying on repathization of Tartary buckwheat sprouts
Note: Different lowercase letters indicate different treatment groups under the same drying

temperature conditions (P<0.05), the same below.

AN E) R o R 2 2 v K M s ] 2-2 R . AR AL B K R G
TR T R TG0 . BE A TR IR BN, o B AL S R R AL (0 B K R PR
W RREAR o T AR 5 2L R I3 0 5 PR i 3, 7E 60°C /KMl . #AXL 60°C o1
T, 5 CK4ME, CP. OM. BC. B-CD 5 US 4 {1 2F 1 H /KB4 Bl & 32.5%-
40.3%- 12.9%- 70.9%F1 56.7%. FH AT 1A [ b 21 2H 357 ] 503 v % 4 i ) SR KRRV
Horb B- MO BOR B dif . XA RERBUNB-FIMIRE A B B G 450, SBUKTHESHE
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AW, TR AT DS B SR S AN A SR AL, e T KRR R R OK A
SN0l gehh, BEERE, HERABEEER, ML RHOEE KSR, KA
A5, WU KA B g,
2.4.5 MALEEE BN TR EFEF AR AFE A0

AN EF AT A B S 5 550 ZE A AR L M SR s Nk 2-5 FoR. Rk f S5 s
R RO IR IR B, — Ok UKL M ST MmN, MK R R TR 120, CK.
US. B-CD Fl CP 4 #5532 2 Wik IR I A BEE POAT SRR LR85 n, RIS TR 5 %
RS, B 60°C NHA B M s . A R B2 2620~ BC 4LFE S IR 1L A BRI,
AR RE M FE IR R R A AU R, A BT TR PR P B, R MERUIRU20- 121, T USS,
B-CD i1 OM 4 [ fR 1k ff 55 v AT Be A2 PR v 2 230 B e R 25 5 WO, 3 BOFE b I Bl 1R A
%o WA SMIE AR R, BC AR, HARMHMX T CKAB TR, FFEHA

[FI AL FEAH , G XGRS IR0, HLE 3 B AR A AR R A — R
2 2-5 T HRLE £ AR TN 0 22 25 DR £ L A6 AV 30 40 O B
Table 2-5 Effects of pretreatment combined with hot air drying on resting Angle and sliding Angle of
Tartary buckwheat sprout powder

=853 ZH 5
/°C CK CP OM BC B-CD US
50  33.34+4.99 28.55£2.69 28.84+1.31 28.04+5.41 34.1246.41 37.00+6.75
K1k
o 60  27.00£3.69 26.43+£1.43  28.7442.55 26.14+2.28 27.12+1.47 28.16+2.08
70 30.76£1.91 30.76£1.91  26.02+3.87 21.98+0.71 27.86+5.32 29.63+2.58
50 9.04+1.51  8.69+0.59 6.3042.60  6.69£0.99  8.01+3.18  12.38+7.59
5 A

o 60 7.854+2.09 8.56+4.17 10.24+£0.77  7.58+4.33 8.31£2.90 9.91£3.26
70 8.67+£3.10  11.20+1.45 9.58+1.00 7.59+0.62  10.16£1.83  10.62+3.09

2.4.6 AR & AR TR E R F MMk ERE m A2

ANF R T 2570 8 4 BB R K ARl 7 0 2-6 oo B KGR
PRI 57 5% 22 28 VR R 55 A P AT 1 2 2 BB PR R 5. mTRESE R IR B A 45
1, AHARRSARIE N, & B K 237 A i AR 2 gk 95022, AR RN S5 PF R, B-CD
HFFKE SRRV R, 308 7.63 F1 6.23 grg!o J I B %A ZF TR A7 B 14 B-FR M
RS R BOR R S R dE, St T PAROR K 7 Kt b BEAT B . SRS IR
ALERZHARBLT CK AL 1 dh A K PR ATRE Il V29 P 20
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2 2-6 THALBREE B B AT MG 5 57 22 2F VA KR KM AT 2 1 52 i
Table 2-6 Effect of different hot air drying methods on water retention and oil retention of Tartary
buckwheat sprout powder

5 £
/°C CK CP OM BC B-CD US
50  7.5040.52  7.22#1.28  6.62+0.53  7.62+0.10  7.63+0.35  6.92+0.66
FEKYE
gt S0 57063 6144167 607:024 6165032 7026101 6.6740.69
gg
70 5.41+0.11  5.21+£0.29  5.8440.13  5.88£0.22  5.73+0.21  5.36+0.32
50  5.41+0.11 5214029  5.84+0.13  5.88+0.22  6.23#0.21  5.36+0.32
R
g S0 317054 5124046 556:021 575022 543073 5304079
gg

70 4.26+0.93 4.51+£0.38 4.68+0.17 4.75+0.35 4.89+0.44 4.30+0.27

2.47 ALIBEE & AR TR S TR o iR B A2

. 50°C
1 60°C
0.6 4 E 70°C
o a
g
by b a a a g a
] g g bc% T afs ab7
S 0.4 1
>
X
EE
K02
hoy
OO - T T T T T T
CK CP-T OM-T BC-T B-CD-T US-T
b E R

P 2-4 FUAb B G5 5 H0 X IR0 5 57 22 2 B Ry ME A 5 2 11 52 0
Fig. 2-4 Effect of pretreatment combined with hot air drying on the accumulation density of Tartary
buckwheat sprout powder

HEREE B M e R LI 2-40 2RI, ANRIACER T (AN [R) I 3R R AR T
FEAAEIE o 3X AT RE & A [F] B R T 1 2 T 51 I 458 28 40 3 302, CK AR
ARl BT, HHER VR RS BT E TR MRRIREZ XM, 5 CK4ME,
BC 2H 7] DA $2 /& 2 oM I HE AL B2, HLh 50°C %k 11 T, BC ZH W HERL % B2 B i N
0.50x10% kg/cm3 . W] fig 72 DK 3 ¥ i R vhose ot 2 2 208 B IR, 2 23FE R i ad 7
RS RIHLWEF, S BERAAE 2 2. i CP. OM. US F1p-CD 4111
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HERR S BE R AT B

2.4.8 FRALIEEE & AR F IR SR L F A R E RIS

50
. 50°C
, E=arc
OO
01 ypp 2P na g E
* 30 A
sal
3
X 20 -
10 A
0 - T T T T T T
CK CP oM BC B-CD UsS
Ak B 7 1

P 2-5 T B 45 45 $0R o] 757 57 22 2 HOR VA A B 11 5
Fig. 2-5 Effect of pretreatment combined with hot air drying on the solubility of Tartary buckwheat sprout

powder

HH ] 2-5 BT A (R B80T 8 7 VE T 8 5 22 2 e IR AR FE TR s o R IRIBE40, BT
A B TR I TR 2 R I VS AR T 2 i o AR DRI (8 o T g R . e
70°C N K US H A i M B =N 40.05%. H5 CP AIB-CD A% 7 IEAEE (P>0.05).
5 CK 4L, US. CP 5B-CD &b #E5 AT DAHE my i it RO VA A 1% o 788 75 AT DU R0k i
At A SR LG ) S B R 5 5 T KM B-CD 1 LUK 8 43 /N 43 W R 3 AT A0 A M 4 v
L, B RTED2Y, T BC 5 OM LA BE 5 4> 5 B0 57 22 28 MR IO VA R R PR AIK
A e A2 KA A 5 T ) S AE Tl A BRI B R AR BB 2 AR, WS BT8R S R i IR T
YV, AR T B
2.5 K&/

AERRAFTERR . S, R B-PRAIRS Ak P8 I 2 5 o 75 57 22 2F 1 ek
IFTRALTE, FERTFETRALFIS B2 AR (50°C. 60°CAHN 70°C) F R4 T H Tk
VERR L R TS SR R W B R SOl . SRR, WHREF TR EEERN
I B) S TR T e, S5 5 T Rl B2 PR 8 23 sk A IS o E A 5] R KT 8RR BE 2%
T, OM. US 1 BC 4bFE n] DAZE 5 28 1 15 (] . BC 5 US Ab3 nf DA S 2 1 1
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ERRR . 5 CK4ML, CP. B-CD A& US4l LAFem LMH, HAFEEZIILEE AN,
PR 60°CH T, 5 CK AL, CP. OM. BC. B-CD 5 US {58 /K454 A 42 &
32.5%-. 40.3%. 12.9%. 70.9%7F1 56.7%. FrA TR T, BC A& FFEF M
WAL . B-CD 5 US A /K 5 RriBe ik, H AT DUA RS0 B i g 1
70°C T 1) US H (¥ fif e de 5 9 40.05% . HI I AT DA I AN [R] TR AL B 25 6 A 7] i 2 1 4
JRT RS 7 5 22 28 PR PRI P SRR R S i 2 AN [ 1
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BT ML S RN EF R EAEMR T RIS LRI
Ml

3.1315

HAREZNENB BRI R R EREFRRT - INEYD, 58 18 FiRREE
M. 2Rk, AEVIEE. PEITER . EM SR KHE N RMAAARI RS, g
NRABZEON AR 2 B I 2 R0 T S 77 22 2 B & SN & IS TR
AAEDETER ST, W BRI SR B2 4, A AT R0 AL 1 Dh e Anf
REBREAT B U, Wi 5 35 7 IR 28 B B RS TR S RN, A B R AL
SE, THE. BRSE 2 BRI TR 1S B R (HAATE R B A
oA of w, W MM IEFROME. AR 222787, RS TR
RN b B, e S5 R 2F SRR IR, SR ZPR ORI . T L H AT R 2 2
A IR T A B M SR IC B LR DA IR A8 O HEAT S IR R ik, T it ofn R R A
REFFZFHR I L L EDHEDI . N T RIEREERIAE, TRRBKZ 5O
Rk (B TR R R E SRR AR AN AT RE R, IR IR, PR IR
Z W E SRR AR, I A B W AR BT RAE Dy B i b e
Bl fe [ — R TR, HHEAEE, SwEER R, N 7B E TR E Y
JRAI5R FRATTHE &R A AN [R] B FIUAL 5 V2K B i A X 2 Wi e

AN FE AR A R AL B R 35 77 22 2F v AR S S B s VAR R A
BJERE . APYER . HHERE TR M PURALRETTREAT I AE 73 Mo WF ST [ FHAL B 5 i 5
T2 O AT R A AR E TR s LPTEACRE AR, FRREAT RO B, A5 S
BRI R, PURALRE S BRI BB TR L Z.

32 MRS &E
3.2.1 SEIG A

WA I MRS 23,1 RO R B TR AR R A A Y IRk

.
;

3.2.2 SR
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& 3-1 L5

Table 3-1 Experimental reagent

B 4 R HAE e
TP AR Sigma-Aldrich
iR AR Sigma-Aldrich
A IR AR Sigma-Aldrich
TR IR A — AR Sigma-Aldrich
R A AR TR TR BR AL 2R 70 R A FD
A miEEA A116563 SENRE
WRBR R AR I 244 Ak 2R A BR A
T AR Sigma-Aldrich
FE AR B VA TR AR Sigma-Aldrich
TR A AR I 244 b 2R A BR A
B T BRARE AR Sigma-Aldrich
LB AR 12454 A 25 A R A

3.2.3 LI &

* 32 LI

Table 3-2 Experimental instruments and equipment

& EA N uths) e

TG IR AR YGR-150 b A EAER AR A

B RF JY 1002 RS E R A A A IR A ]
HER TR OEN HP-C210 KT A PR A

PR ARG DHG-9035 (A) g RFEA A s A IR AT

B2 FH B0l TGL-16A Kb AR AR A 7

Fl AL Feb-85 G dn AT /R B 2R BR A
"B T L3S FIEEOCHARA R A A

3.3 LA

3.3.1 HmElE

FEMTIACEE 77722 2.3.2 71, FEAERITIEILE 60°CE 4 T 4T T8

26



R R A8 S

332 REHEENE

KH 3, S-S HE KRR IE 2SI 3 S M o 4 R DA T 5E 2 v BT R A Y
= (mg/g) FN.

333 ALAMEBMEM S ENE

K2 O s W e kD200 8 Al A R B S . DUR IS B B A AR AR A
PRERI 2 . FES DL SO SR 22 A i P T S A A R (mg/g) FORMERES . W
B BRI GE B L BR300 5
334 BRI, RBEENE

FEMPEEG: FREC (0.200+0.005) g & FF 4 ik, M 5 mL70% LBEEH, FEM
BB BEARAE 60°C Tk A HE L 30 min, HEE MK, AJS1E 8000 r/min T &0 10 min, i
JEAH .

ST S R R RS R AN - A RS . €y, LR T R e b v i 2%
SR A B DL R R T S ERRIER M RIS E (mg/g) - S
BIE: RIEAEAR-E L k2T, DI B T IR HE S 2 bR b 22, 45 SR DAAE o iy o
BETRYELRMEF ST EHEE (mg/g) .
33SMHERAENE

HR 4% Diamante S35 %, FEREAT — @B 0. FREL 0.2g I 722 S ik, M
95% LTEIRHE, BOIER, JFLL 95% LREMiRE—Ef5#. £ 665 nm. 649 nm &Ll 95% &
BN, WEWOEEE. % (3-1) - (3-3) &, cav con ¢ HEMEE a. 1
S b MRS RKIWKE, A8 mg/L. MYHLANGESEEN 341,

c, =13.95A ., —6.88A,, (3-D

c, =24.96A,, —7.32A (3-2)

c=c, +c, (3-3)

453355 B (mg/g) = (R s SREBUBR T x R A58 )/ B T (3-4)

33.6 FHEZESENE
B RPN M E T 2 S, KHMARBRMRNEIE (S
FEFHAFERSERTIE.
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3.3.7 DPPH B E B RREESINE

S MM S5 777503, % DPPH H HE ABEEW (0.1 mM, 4.5mL) 5k 5
(1) 0.2 mL [ 4B (70%, v/v) $EHUIRA . 76 25°C N B E 6 min J5, 7E 517 nm
AW EMRIERE . LA 0.2 mL, 70% (v/v) ZFEF 3 mL, 0.1 mM DPPH H H JE Z BV
YE N7 AXT . DPPH H B EERRAE /1T A R R

Ab 1
DPPH £ f1E35 B % (%) = (1—%} 100 (3-5)

Sasr
3.3.8 ABTS EHEFMREENINE
b X A T, IRA SRR 7 mM ABTS JEBURT 2.45 mM 3o B B B 4 T

(12-16 h, BEE, iR o HHET, K ABTS fEAE VAR H P EER T, 78 734 nm ALY
W HEEEN 0.7 £0.02. ABTS MI%E, ¥ 1.9 mL #RE1) ABTS W FL £ 5] 0.1 mL 2F B 2 HL
Y, RE, EREEEEMNE 6 minJ5, 7E 734 nm AEE A . 0.1 mL 70% (v/v)
LY 1.9 mL ABTS R NS TRTR A Hil &2 XTI ABTS H HEEGEBRERITHE A X
T:

Abs,. .
ABTSH Ha%i%&%%(%):(l—ﬁ}loo (3-6)
Sun

3.3.9 FRAP $k B IR R J1H9M E

W5 Peng 55 NS SIS 7505, JFdEAT — =B WHL 0.3 mL A & A B 32 BB
2.7 mL (1) FRAP X5, JB2IJ5 37°C/K¥ 40 min, 7E¥EHK 595 nm b KW OERE, 2
TR . FIFH Fe HilAEARTHE 2R
3.3.10 BB\SHIT 50

TR IEAT 3 IRE R, S5 RFR T AL R EZE . #E SPSS 24.0 1M ] Tukey

s

BHAT BT (P<0.05) . ] SigmaPlot 14.0, Origin 2021, chiplot BF1T2: 54047 .
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Fig. 3-1 Effect of pretreatment combined with hot air drying on the cellulose and reduced sugar content of

Tartary buckwheat sprouts

XTI JERE R U, RGRE 50°CEF T, B-CD A1 OM 4k J5UE AL 170 75l 38.55
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PR, R ROK b2 5 B0E E R A KR A RN . [F
TR IE 2 5 B G - R R AR SRR I L, A SR A R R AR AR A 1 [
I 3 PRI S5 B B A AR 136),

342 MABEE AN TR ERZF B ALAMEAFEN SR

TR I A TR AR CORIVE R A A A ] 3-2 TR . Bl BT A3
B A Kb TR A () AT AR A R AR, BC HFR4h. 7E 50°C444 T, B-CD 4H ] %k
mamimmﬁwum@g$MM%K£%%Tm&M,H$meM£ZE%E
ExR (P>0.05) . BCAHA R E R OTURR™HE, 1] [ RIE R0 SRk,
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ﬁbgsm@@,w%%%myn%of¥ﬁmﬁﬂm%%ﬂ?BC%%&QE
17.20 mg/g. il 43 5 UM 5 7732 2 Wb K AEMIAL U R 4 I FE 5 e [R]
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Fig. 3-2 Effect of different hot air drying methods on soluble protein and starch content of Tartary
buckwheat sprouts
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Fig. 3-3 Effect of different hot air drying methods on chlorophyll content of Tartary buckwheat sprouts
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37, Wb T A B 70°CHAF R, SR E A WA SR S BRIk, 18 50°CKMF T, B-
CD HAM 2% a HrE R E N 3.67 mg/g, XTI S 37.4%; CPAMLEE b & EHKEA
1.28 mg/g. CP 5B-CD H MG R G Em, ZAILEEZEN (P<0.05) , HEEEIR
FERI BN IZ B D o KBRS B-FARIRS A 78 M Ry, By L SRR AR
WU AT DU BRIk 3 & B AR Ok

3.4.4 TARLIRLE & AN T IR B TR I B B REA BB & E RS

120 -
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o 30 4 [ 60°C
100 4 ab L8 T 7oc ’ . . 70°C
Wb T bt M, TI ab ab T ab
=~ Tabe be ab ~ b a T b
< 80 4 alle abe = b b ab ab be T ab af] A
E o g 5 2= c b c
e ~ -
g 60 - i) d
=
401 2T
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CK CP oM BC B-CD us CK CP OM BC B-CD US
Ak 3 5 1 A3 J5

B 3-4 FHUAL RS B R RS 17 77 22 2 e S TR A i B 5 R P B T
Fig. 3-4 Effect of different hot air drying methods on total flavonoid and total phenolic content of Tartary
buckwheat sprouts

R R R TR 5 9000 95 R 32 2 v S R RS By 5 B S B 3-3. B IR (1
TSI S BBy &= de BTSN, "T&0 60°C% 4 F, CP. OM. B-CD Fl US 41 &%
B & BB =2 WM 91.12 me/g, 89.44 mg/g, 94.12 mg/g M1 87.34 mg/g, AHLLE CK 4H4)
FIIRE T 8.76%, 6.76%, 12.34%F1 4.25%. BC 4R BEE & BN, AL # T2
oK A, P T BKTER AE R AR R, S BEREI S iR X T
S EERUL, 60°CT, B-CD WM& &N 21.90 mg/g. 50°C% 44T, BC AL
My & /0 1549 mg/g. RGN R, HERY 6. TUMBIE. B-FIME b HL K
T P U A B ) AT A — s AR E IR/ SR 2 R AT MR A PR T A I R R
e A B- R R G Ak PR AR F U
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Fig. 3-5 Effect of different hot air drying methods on the scavenging ability of DPPH radicals in Tartary
buckwheat sprouts

T RR 187 VR 26 A R SR 22 2E 1 () DPPH H 3435 B 6 1 i Il 3-5 B 1
50°CH1 60°C% 1 F, CP. OM. B-CD 1 US 415t CK 414 7] DL IR 2 3 & DPPH H
FIERRAE ) (P<0.05) o T & TRALFE NS 77 35 22 2 1 #1880 42 v 1 P T B2 A ] 11,
IR B ST DR m bt AR, B-IRIRE R PUAL IR . TiEIE 5 7 A 2
R H S OUOEE 9D TR AR T R AR R AR 1 AR, TR
iFA]031, Hrp 60°C461F T, B-CD 41 DPPH H & MR i mN 59.32%, H. 5 50°C4
ERANRE. 70°CH&MHT, OM. BC 5p-CD 4 r LLE S AEE S, Bk s, A
(7] Ak 388 2H 76 AN [ 0 X Rl B8 2% A T AR T I RO A —FEIR, HL AR P50 I R X
TR T A T A R A B K
3.4.6 LIRS AN TR EFESF B ABTS BHEBRENRIRIT

REPRTHITESM P M1 ABTS B ISR A /10K 3-6 fim. MK
AT LAE Y, BC ACHEE AR 755 2 10 ABTS H HHILTERRAE /1. BEE R TR IEE
3G hn, CK 4 ABTS H HILERRAE B #EIC, HERFAEE (P>0.05) . 1£
50°C. 60°CHUXIRJEZ%4F T, CP. OM. B-CD Ml US 5% T CK 4.
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Fig. 3-6 Effect of different hot air drying methods on the scavenging ability of ABTS radicals in Tartary
buckwheat sprouts
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My B 5 AL Z AAZTEAR A OGP . RS ISR R 60°C o 1R R #5222
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Fig. 3-7 Effect of different hot air drying methods on the total reducing force of Tartary buckwheat sprouts
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ACFRAH 1) SR R T B A ORI ERS N, e EAHE R R, B ARBRAAE X 50°CH 60°CTF,
BIRR NI ERARE (P>0.05) . 5 CKAME. CP. OM. B-CD 5 US dHyn] LL$E
A R E IR R 7. Foh BOXCT 4R 60°C 41, B-CD 4K B IR JE 1 e ol 3.71
mmol/L Fe? /& CK 4111 1.31 f%. H 5 CP. OM A A ERAEE . dkel 1, &R T
B SECH IR N BURAEE D TR, 2R S TR 5 R A8 R A7 A R A R A
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Fig. 3-8 Heat map clustering analysis diagram

4Nl 3-8 Fis A [F) R VE T 5 T A B SRR 0 Al I ) DA % ol
T TT 15 R (R 25 53 53 8 B & TR bR R IE ARG . BT TR IT IR T 23 2K
BRI 70°C% M F CP. OM. B-CD. CK F1 US K 50°C5 60°C K ] OM.
5 2R NJE 70°C B-CD 4. 50°C5 60°Co& 1 T WAL BEAH . HIL AT %1 50°CH 60°C H A
FRME RS R . HT W 8K, LY SEli. &% ABTS. DPPH #1 FRAP %%
AT PR E XTI 60°C M T S B RIAE & . e 5 a4 RS ERBRIK.
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S50°CHAF T ERa . REAKME. F Ve S bn AT BRI IR TE o WOt mT R 8 X T R
60°C A A N ¥ 77 1 2 vl NS PR R MU E ALl A B mi AR %y, B-CD R 3l . BBy &

3.5 K&

AR A AN R TRUAL BN v SR 2 AT i R el . By, AR A
WIFERE. LPYER . AN, IR R R T AT IR AL . DR ARG A F AL #E TS
V2 JE R SR P TR S &R IR o R EABE IR, IF A G A E I
P REAT 30T S 3 By o B 25 B VP S RS [ R T 18 7 SRR 25, FRx Ty
W SGAT VR . SR AI, 5 CKAMLEL, MFEEELET, S H R4
RORYEEESTAEA (P<0.05), BC AL FEHERK™E, CP 5B-CD 4 a4 &5
Eigm, AL EZEH (P<0.05) . B-CD Al US 4H & 5 i & B8 w0 5o 91.12
mg/g, 89.44 mg/g, 94.12 mg/g 1 87.34 mg/g, LS CK A3 RIS T 8.76%, 6.76%,
12.34%F11 4.25%. B-CD ZH WM& & i@~ 21.90 mg/g. CP. OM. B-CD Hl US ZH%f bk
CK 1% 7] DL #5 ABTS. DPPH H HHIEEIERREE ), AR M EPEAE T . H
TR T E 0720 T 0D 785 57 22 25 T AR R o 2 v R 2 B LR AL i AT I A5
5, ORI SR S R BUARE I TR, BRI T R T 4
RRKFE . I 60°CHAT R #5222 T B s, HAH LEBEA R 50°0C T (/] SE 4
HAB-CD HIE Y AR B R o WU, HURL 60°C T 57 22 2 I B TR LR
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BT WAL S TR EF R I miH L AIF N 52 B-CD/Rutin €
BRI

415|5

bt & BARAEVE O AR B A5 I s, AT R A AR AN Bl . e AR DD, X
SEGEE . JEE SRR, R R R T B R R B, AMTEA
Py A3 o b R B ) TG GI &5 BA SR DU R RePE RO R Bl R TD AR IR & )
15T HL R AR AT 2 N RV P

AR RRAE L (G 48 A& F SR B Wit it b T o R0 55 6 FH 45 080 450 0 1T v
Fh v RS EE AR O, Ry DATE — @ R b RO AT S IS AR B R R . B 4K GI
BRIRAND, MEFEZFNE & FEENEYEES 7, BARIIEE, BEifAgos. 142055
R FEHIVEAR GL & A BUE AR Bt AR GL & ST R TG 2 T AT R
BRAEEITR, 2 HATIIRE R . AT B 1 GIE # T DU I R F Ak Ay PUFNAR 41 7
VED2RA E o ASHIE T E R DAR SN AR AN TURE AR AR B, MO AR Z A T I
WA R AL (eGD , H eGLERAE GIHE.

AR BARAEAT 4T, B TR 32 2 B T P R OR BR 8 ) TR B2 60°CON TR 2% A1
HHFAF AL 77 Z F A TRE, S ST O . BmiEt. 3
BN R 8 TR 2 O T PR R S BT RALRE IR A o F XS 1) Bl 5 2 H 18 Sk ik
ITRANERTEAL, PPl eGL. [N @ BT 5 -3 MIRG 45 & AT RALR 7t KA & 4
AR .

42 MR 5% &
4.2.1 £IGHRL
IR MRS 2.3.1 RIS R E VR AT S AR N R R
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R 4-1 Lh
Table 4-1 Experimental reagent

ERIIEE N HUA I
o i P AR Sigma-Aldrich
ABTS AR B 24 £ L AR A PR A 7]
DPPH AR ] 24 B A 2l BR A )
02, 5, T, BT AR Aladdin-BTR THA (L) AHRAT
2-1RIMR
o-TE 5 1 A3176 Sigma-Aldrich
ERE4S] P7000 Sigma-Aldrich
HhiR AR ] 24 4 [ A 2t A PR A )
IR AN AR Sigma-Aldrich
JER £ il AR Sigma-Aldrich
AL AR ] 24 4 [ A 2k A IR A )
A AR ] 24 B A 2l BR A )
FT 95% Sigma-Aldrich

423 SLENE &

K 42 SEH A
Table 4-2 Experimental instruments and equipment
B AR iibsy IS
PH it PHS-3CB g AR AR A
IR IR IR A AHA-CA SR T ANER /R HL A PR A

X O 5 D8 At [ A 5

{8 L AR 2T AP HE AR IRPrestige-21 H A B AT R A A
2y 22 F i o ] A 00 7 2 DSC-60A H A By A PR A

Hofh g4 3.2.2 ¥,
4.3 LG A
43.1 RESSIE

TR R 256 2.2.5 9. IRAEATHEIF S AT I, ASFEFATRRR L 26T T
F AL 60°CHAT N 12 B BATBIF AT TR e T IR SRR X 60°C,
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432 BEE. BEEENE

IR IR AR R, BB S Ry B R VA 3.2.7
433 AN EESHNE

WFREE WA AN L A, DPPH H SRR E . ABTS H B3 BRR M
FRAP S8 JE 7 000 5 773243 31 1H) 3.2.10, 3.2.11. 3.2.12 . [Aif DPPH 5 ABTS HH
RiGRE, U4 R EMbsiEd 4, B4 8pmol TE/g DW (3
4.3.4 RINE LI

R R A AN A SERG, 22 B ES I AU 7 AT T A TR A
AR T 2R 005 (1 5 VA T Y A S5
4.3.5 FERMPRINE R MBS RIBEUNE

A F IS 8 75 i A e Skl fE, JRETHHE, 2% Buston Z 1411 J7 %
BEATARANER WAL RS, FFEAT — 1B 0. HERAFREL 50 mg #F 5o K B T 25 mL %)%
WEF, MAEH 0.12M NaCl. 2.7 mM KCI Al 0.01 M 8RR £ 2% v £ /1) 20 mL B PR &1
ZZrhEhK (PBS, pH6.9) JBE. RJ5¥ pHF £ 1.5 (#H 8moVLHCD , FfIake s
N SmL BEABE®R (115U/mL) , SRJE1E 37°C I E 30 min. 2R)5 A 10
g/100g NaOH ¥ pH i ¥ £ 6.9, ] PBS pH 6.9. 1 mL J& i@ ¥ BEAER (110
U/mL) KRS E 49 mL; BANETE 37°C THEE 3 /M0 . 78 3 /B P4 30 0% T
ANEECE ImL 2505008, T 3.5- i3k ke (DNS) 7 iE ik 5 & & .

SRV ATENSEIAME, E SCATERKAER AN 100, FRHEAFEI E T K
R, LmKRsh Jdh 4. i origin 21.0 FE A ML FHIH A (AUC) . Kfigts
e (HD PLRAbTH B FE 2L eGLs
43.6 p-IHIES AT ARG E 5 R
4.3.6.1 BEYRHIE

B-FRMIAE/ T (B-CD/Rutin) A& ¥IHIH]%: R 0.611 g (1 mmol) 7 A
A 50 mL Jo/K LB s fif . 2 R A 150 mL 58 7 /K¥ 1.135 g (1 mmol) B-
WSV R BEJS R 50 mL (9 T VA2 N 28 150 mL 1 B-PAMTRE K, A
L 14 2% 2308 T HERE 48 ho Z5 3G H 0.45 um (RISE K MERFLIE ROL I IR A VAL 1
Jite 7 78 AN L W AR 4 5 A FH ¥4 VR T IR LT 24 h RT3 213 3 €4 1) B-CD/Rutin £
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YR
4.3.6.2 X SHERITHTHE S (XRD)

KH X FHLATHAC (XRD) XS RPN 0.154 nm 1) Ni it J€ Cu-K (o) 54
ZAE NS 7 2 °/min WFRIERFZA T, 5 0H#TERIN 70°% 5%,

4.3.6.3 HREMTHRINIE D (FTIR)

K FRACH R i, FIH FTIR GO E ZLAM6 0, e 247 WEEHl: 4000
F) 400 cm, LAFOAE SR, SPREREREN 4 om’, BAFEMBET 64 KM
4.3.6.4 ZRFABERSHT (DSC)

K Z R ERGE (DSC) , KRefh B EH R, SREERS AR
50 °C/min [ LR EE A 250°C IN#AE] 10°C.
437 BRGS0

BRI AT 3 IRE R, SRR N T EMEEARHEZE . (£ SPSS 24.0 HH| ] Tukey
BT R EMEHT (P<0.05) . FH SigmaPlot 14.0, Origin 2021 #4742 & 540 #7
44 BRE 7
4.4.1 IINEURT AL IR & AR TFIRLE T B B2 E /720

[ s
100 - — B
a |
b ab ab ab
~ 80 _
on
"&b a a a
E — c -— T
by ] b
i % T .
i 2 I
@ 40 A
4
a
20{ ab q S|
O _J

T T T T T T

CK Ccp OM BC p-CD uUs
YUSZ RPN
P 4-1 PR AMH AT AL R S5 A AR T8 w7 77 22 5 B S 35 B O 52
Fig. 4-1 Effect of in vitro digestion on total flavone content of Tartary buckwheat sprouts under different

hot air drying
i 2 o AL AR RT A 5, Had msMsEmnE. B hMaiE et
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USSR & B ARSI 4-1 R, B AR AT B AL B I pr 1995 7R 28 57 Wik
HARSME L AT R S P ) & B @ L — 2, WIREE WAL T, S IE Y

KA. B-CD AL B 0 1 i 18 T8 A B B ¥ 28 25 5 33K 31 % = 43 il O 68.69 mg/g il
85.78 mg/g, EFEET CKAHEAL, %HF CP. OM K US 4L7E B # K iz i v 1k b B ) B

T CK4, H=HZMMERAREE (P<0.05) .

TR TR AR S, FTRE Rt TVE A AR . B R B A e T, B
KW 4GB POKEAATERNTEEDS, XMW 7 50, EH. 2SR
S LE, B T BRBRAEHAERAE TR E AR, SBULEE R T RFGH,
442 RINEL I TRALIRLE & RN TR T BB S S RIS
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Fig. 4-2 Effect of in vitro digestion on total phenolic content of Tartary buckwheat sprouts under different

T T

hot air drying

PRI AR AR BT 1 7 55 22 28 B Gl 2 = (s i i B 4-2 PR, S IR AE AR A1
AR S ST —5, SRR R AT 8 . H CK. OM.
BC FIB-CD £H [ i 2] B 369 40 1 hn 2 ZE LG B B 3B v A &/ . B3 e & &
PSR = )& CP 0N 7.48 mg/g. il el By & & e s R /2 B-CD 40 44.24 mg/g, B3
FT CK 4l (P<0.05) o FEMRIMERITEAL RGErb, IRI0 M EE S TR M 41 vl A ORI
TGN RE, (R RE IR R . BAh, BRI E B G R o AR R A
FRBE R PO BR S, RRRCH BYIR R AR Il R (0 22 T R B R (R P SN R, RO
Ui SR UR1 . AHIT 5T HR AT R I B- PR Kb B AT DUA B i 1 IR T 2 R AE T A R
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My R, TR I AT BE /2 p-CD 4 E TRk My & &R W R85 m, FFR-CD B S h
HA R s M v R B .
4.4.3 fRINEU T FRALIBLE A X T IR I2 T DPPH B HHESEREE RIS M
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400 1 od - be :

300
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Ak ¥ 77 1
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Fig. 4-3 Effect of in vitro digestion on DPPH scavenging capacity of free radicals of Tartary buckwheat

sprouts under different hot air drying

PRI ALK AS R R T4 R 7555 22 25 1 DPPH H HIEIE B B8 /1052 in 18] 4-3 Fiow
PUEALRE ) — RS S B AR A BB . T S eV O B AR OGO, B R A
WMTES S R FE R, 3 DPPH A BB FR 8 I7E B 6 . A /b #4H H R BC
oM ET CK 4, Hrhp-CD 44E I iH L5, DPPH H HEERRAE /)9 405.84 pmol
TE/g. #HLLTF CK 4, 7 9.71% (P<0.05) . HEMFEE WAL B 3T 3B 5 B &
EORET N, WO ELRE B2 N, 3X 5 Tagliazucchi SR SIRAF 7L 45 18—
4.4.4 BROMEUITTRALIBLE SN T EFFEF E ABTS BHEFMREE NN

PRAMI AT AS R R T R 2555 2 261 ABTS [ B R AE s in & 4-3 FroR .
EHRE ML ISR, L ABTS H MGG IR B E N, B-CD.
US. OM Al CP £ )i & W 4 11 ABTS H AL IERREE D B & & TR, 4 &
33.03%-. 25.49%. 9.35%F1 7.27%. B-CD ZHixE, 1fiH & OM 4N E /N F CK 4.

41



R R A8 S

1200
.
i = §%
S 1000 1 = it
a 2
E b
=800 - . .
£ d
R 600 - b ¢ -
& d ] . i
e
T 400 -
o
I a
é 2001 o . b .
0 - T T T
CK CP OM BC p-CD US

LUBEIRTS

K 4-4 PRHME ALK TRAL B S5 & AT R 35 5722 28 1 ABTS H RIS BRAE 1320
Fig. 4-4 Effect of in vitro digestion on ABTS radical scavenging capacity of Tartary buckwheat sprouts

under different hot air drying
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Fig. 4-5 Effect of in vitro digestion on the total reducing force of Tartary buckwheat sprouts under different

hot air drying
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PRI A AN R R R T J T 5 75 22 2 1 AR SR B ST s i i B 4-3 R 59522 4
HOREL R IMNE AT R T, R JE R BTG N . B-CD AT US £ 7 #5716 3 2
R B E T RIRA, 254 4.45 mmol/g Fe*. 4.33 mmol/g Fe*". 4k BC 415
EJE NG T CK 4L, A5 AT B R A A4 IR G B 3R, 7E3EAT
THAGE AR R MY R R SR B R A S YR AP A RE T 1 B TR, i)
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20 min [¥JPRSEE VLB BOE R 1 /K s 22 BB o T E JS TR 160 min Y U 2 30 HH 4218 1 <
fi& . JF HAERT 20 min Y, & Ab SR 2H 108 55 22 28 PR 18 Sk RV AL K il 38 AR, IR AE
A R S SRR I 22 5 o b b T DA A A2 Sk (R0 A0 e b T A 1k 1 22 e 2 248
HH A TE R RIS, AN [ A B 2H T 45 (0 7 5% 22 2 PR (108 N 39 T LA 28 B 1K A2 S 1)
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Fig. 4-5 Effect of pretreatment combined with hot air drying on total starch hydrolysis rate of Tartary

buckwheat sprout powder steamed bread in vitro

N 4-3 0 W, EFFEFE FHELIRINELEFE, B-CD ZH 175 57 22 28 T A 18 Sk 1K)
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B (eGD KA GUEXTER KB M EAT I ER 43 d, FEELK
eGI{E N 67.12. 1 CP. OM. BC. B-CD 1 US 5 CK Atk eGI ¥y KA B#(K. AT LA
LA 7] Ak B 2H 1D 57 57 22 28 Bk R0 R I 350 TT DA 2880 ok A 2 72 Sk (R Ve A /K A BRI TR
A ta s, HHB-CD AR T, eGIEHRK )y 58.64. HHULMB AT LLE H, B-CD &b
HA] DUSE A ROk B 28 B T s AR v DO AR I )

R 4-3 AL BRES G RTINS 75 57 22 28 BB I Sk JE b K i Fe 20 (HD B ZE i3 (eGD
Table 4-3 Effects of pretreatment combined with hot air drying on starch hydrolysis index (HI) and
glycemic index (eGI) of Tartary Buckwheat malt flour steamed bread

H5 CK CP oM BC B-CD US TEES

HI  45.27+£0.73 37.71+0.61 41.43+0.42 42.56+0.77 34.48+0.82 40.22+0.94  49.93+0.39
eGl 64.56£0.54 60.41+0.91 62.45+0.67 63.07£0.75 58.64+1.02 61.79+0.62  67.12+0.77

4.4.7 B- BB S G

4471 X (T E S
B-CD-60°C
W
B-CD/Rutin
B-CD
T T T T T T T i T j I
10 20 30 40 50 60
20 (°)
K 4-6 X B ATHTIK

Ti: CK-60°C: #X 60°C, RETUEILHIZFHH; B-CD-60°C: X 60°C, B-FIHIHS AL HE )
ZFEK: Rutin: 75 T8R; B-CD/rutin: B-*RBIFE 5/ T MG &EW; B-CD: B-RIFEM AR
Fig. 4-6 X-ray diffraction pattern
Note: CK-60°C: hot wind 60°C, unpretreated sprout powder; B -CD-60°C: 60°C, B -cyclodextrin
pretreatment; Rutin; B-CD / rutin: B-cyclodextrin and rutin; B-CD: B-cyclodextrin powder.

M 4-6 )TLAE i, Rutin 58-CD ] X B2 ATH B 2 BLH — R AR50, R
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B-CD-60°C4H {75 37 22 2

4.4.72 LIINIES TR

BERFIEIE .
T AT SBOE R A

AR BB K. HILAT LB-CD 5 Rutin 7fE 1T E &

5. TiB-CD 5 Rutin FJRLEW) X S EATHS B 45 4%
INREESEs Ei e Py

L RAER], TR REE R ARG
BEWIHIE I . T ER) CK-60°CY
BB N R, BOA U KRR, DR PR
R AR f B PEBGRAE A R 4G B TE AT

B-CD-60°C ™

-OH

11508cm™!

Dol 1160em™Y

I I I I
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Wavenumbers (cm™)

Kl 4-7 D46
1E: CK-60°C: #4J 60°C, RATALBLIIZFHikr: B-CD-60°C: #R, 60°C, B-FIAKE Tl &b BH )
ZETKY; Rutin: 75 T KyK; B-CD/rutin: B-PRBIRS 57 T B EY; B-CD: B-FARIER &
Fig. 4-7 Infrared spectrogram
Note: CK-60°C: hot wind 60°C, unpretreated sprout powder; B -CD-60°C: 60°C, B -cyclodextrin
pretreatment; Rutin; B-CD / rutin: B-cyclodextrin and rutin; -CD: B-cyclodextrin powder.

T LT AR RFAE RS I TR A7 B AN B ] LA TS [FRE S 1R 20 T 4502814
FF AR LA A 2-3 B, 3445 em™ Bt BE 062 1T O-H M ZRHREH10, 2930
em! FRT AR MAN C-H EAR SR USCIE, 1637 cm /UKL C=0 W&, 1423 cm’!
A TR BRI C=C PRBHIEIST, AL 2370em™ B3 £ 2 =4 5 A0 Bonlik . ]
DA HB-CD 7£ 1423 ecm™ AbAFAESA 2RI 4L (1) C=C k3t . Rutin N2 H A,
17 oA AE 1508cm AbA7 AL G SR BRI . B-CD/rutin 44 &4 iR £1 41 &I rh 243 483 9 4k
FEEMIIRES), HHAE ZHNEE FEUL SRS . 4k, 77 LUF BITE 580
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cm! 4bB-CD-60°C. B-CD/rutin 5B-CD HIAFERESN, T HHIX A2 B-FRWIAS (1) — N Fr Ak 45
4o TR Rutin A1 CK IR« ZLAMGHE /A R BRI 57 T A2 48 53 -1 18 AH B
YER, WER T B-CD 57 T & 45 G It m] e k.

4.4.73 ERFEARE DR

cK-60°C T
B-CD-60°C
: 117.5°C
Rutin / 193.4°C
75.2°C
B-CD/Rutin
86'\4 C 229.1°C
B-CD /

— T T L
60 80 100 120 140 160 180 200 220 240
Temperature (°C)

K 4-8 ZER A
T CK-60°C: #X 60°C, RETUEILHIZFHHY; B-CD-60°C: X 60°C, B-FRHIHS AL HE )
ZEHIK; Rutin: 2 ] #K; B-CD/rutin: B-PRWIKE 52 T HIEEY); B-CD: B-MAHIFEH K.
Fig. 4-8 Differential scan heat map
Note: CK-60°C: hot wind 60°C, unpretreated sprout powder; B -CD-60°C: 60°C, B -cyclodextrin
pretreatment; Rutin; B-CD / rutin: B-cyclodextrin and rutin; B-CD: B-cyclodextrin powder.

AL GV USRI JEA 15 S A, Fs s BBl B 2, IRk AT AR H 22
AR ERIE (DSC) RKEBALEADEMNIERL. WK 4-8 A FEH R K 2R 4
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1 229.1°C 5y 5 B W #40g ;T B-CD/Rutin [ & YIXAE 75.2°C LG WG . 10 B EB-3F
WIRE 57 T AT RE R YT, R EWIIE R T T A RS . CK-
60°C 5 B-CD-60°CA1L1#) DSC i 42 1% d i mligg, 2 WY L 5 A I & 45 1) B0 AT RERD Kk
AR AMECLH BB B, X5 XRD g E R4 R —3. DSC 454 iR FT-IR
XRD 434145 FE B s 201l % 7 B-CD/Rutin 54, [FIRF B BAHY T B-CD 5iE e 474F
BAARRTRETE, FHICRT L, R I TR I R R REAFAE B-CD 5 L P EE M K
A AT REME
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4.5 KEB/INT

A AN [ 8 T 458 52 T o 5 P A PR Y A R P R TR Ay B R R
K124, I HLBL LAABATT A JEORE i 4 B0 02 & il 18 Sk AR SN UE R T 4K, IR S eGI
(K G3 BT ARl i 55 22 2 Wk S0 A9 I 4 P R R VE B LIRS (IS GL &l e BTSSRI, B-
CD 4L7E B # J J3 T A B B (0 3 T 2 52t 2501 31 82 =149 53l 4 68.69 mg/g Al 85.78 mg/g,
BEET CK XA, p-CD A HEIL/E, DPPH H HEERRAE /18 405.84 umol
TE/g. AHELTF CK 41, $2% 9.71% (P<0.05) . B-CD. US. OM Fl CP 1£ Jig 5 i 14 A
ABTS H HIFIERREE I RE m TR RA, 703 33.03%. 25.49%. 9.35%M 7.27%.
B-CD F1 US 7 iz B 8 A A Sk S5 e 7 B 25 = TR A, 79 0 4.45 mmol/g Fe?*. 4.33
mmol/g Fe?*. B-CD 4 ()8 77 22 2F wikn 18 Sk ) s e B K i 28 i (KR 34.48%. XLt CK 41
PR T 23.83%. &5 AN IR LY eGI{E N 67.12. HHB-CD. CP. OM. BC f1 US 5
CK AL eGI # kA E{K. HB-CD AN 58.64 W EMLT CK A (P>0.05) . Hilk
A JLB-CD BT 455 7522 2R WM 16 W A I BRI s v AR M 12« Ul A e 70 Bl e
K e

BEAMERATTIE N B-CD 5 74 T B A AT RAE /3BT, K ILB-CD A W AL T 1y
W BB IIROR, RAESE RN T8 75 22 28 M R il T I Z5 i AR A AN I 2
EEDA] DAE eI e, 2 7R 2 S R TR, MRl R R A T B-CD 5 5 B A N
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HAE IE Gl BHEFEWELIT5

5135

18k (steamed bread) J&H EfE 50 KB B, PREREFTE, BEASCH 1700 24
s, R EANRK |2, mkha K gk, oA, RN L EEE
FREWARNEY, —AIFNFRREROEMEY . (5 LARLE R/ NZHR . KR
BERERI R, ERMEAR, FHREEEES. meHES GL a2 2R G KT
BRI, IX G AL« B8 PRI R I/ 50 S5 A8 P s 11 XUz 11531,

NERGER M ETRIME, RISV GLKF, TR AT )18 1 50 1
&, V2t a2l g Sk h I nig A TE by SR AT 4, kT R B ORI DAL
HBT T D e PR e TTTVH 238 X8 i B2 B, TR B — MR RS A & .
S0 3 T B BV TR R NP IREVRE (EWD AR R .
B30 2 LR £ 8 IR E VPN S B o N A, o A A ORI 5
B AT B B R A AT US4, AT S8 B VAR — A 68 b X 1

AT FE LB 5 57 22 25 R JEUORE, 2EAT B-CD AL S & R TIRIEAT I K, Fr i
W 7R R, P E ML B-RINE, BRI N ZZ ity 25 d slig sk . 8l
PRALTE LR IS 77, B — PG GI e 7R 25 T 18 Sk, TECRUF 1S S 78 e i 4
RICRI (RS A0 B0 & P B, gy 5 o) ol PRI T DL R 2 Ot PR T AT
A PR R AR 0 TR

52 MM 5RE
5.2.1 LMY

EFE AR ARYE 2.3 TR HRTE 60°CHAF T, B-CD AHALBE T ik HI45 .
WEbRE, ANAZTHORAE JFOR AR AR AN, R, KRR SE I H JEi i — S T .
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5.2.2 SRR

# 5-1 LB
Table 5-1 Experimental reagents

LRI i RS I S
HEFZ - TN ELEES MR EYIRHY
Aok B hh AT R A AT R 2 7]

523 SKERE

* 52 SR
Table 5-2 Experimental instruments and equipment
5 4 HE %
LR WK2102 ESIEE]
HLFRT JY1002 RS E R AR IR A A

HAh[H 2.2.3 45,
53 LW HIE
5.3.1 18kt A

AR WIRE A, M BN, ok, ADNER, BERR,
Ko
532 18kHIETZ

(D FENRG: B — @R 72 M2 B R NE . B om A/ N2 Tk 31
fE—ie, BN S0g WEH.

(2) Ff: HiEBRRRAME —E 8K (25°C) F, BEHEAT, IR L f i
¥, TR, BERPIREEE, ARTF.

(3) ¥ E: KRR EBEAENEY, & EHESAFHE 15 min.

(4) KW THEHELE 30°C, AHXHIRE 80% [ ifi 16 i 13 77 #6 Hh A 1 22 il 3k,
A 1 h 24 . RABE TG R kIR0, B2 75212 A9 DR 52 R T A2 15 A

(5) Z&l: HEERLFER, ButsERERM ST, TEES —ENRE. &
b, ATt BRBIERK, U E AT .
533 R

27 GB/T21118-2007 #EATME, &k, RAEFIMED: N KRHEZRE) gk
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AR
5.3.4 BREIFN
Z M GB/T35991-2018 J Vi 75 w5455 NI 71, S5 & 77 2 oF wik 18 ke ik,
RE VP R B W52 I8 R BB W RN 5-3. BUSGFINE LT EiRe

H 10 min, ZHE 15 XA LI HIKE VP> GO SKIETIT 0, SERBCT M.
% 53 BRI E
Table 5-3 Scale of sensory evaluation of steamed bread

)

iH PR bR gt
VERHESL LY, TR, REOLH 16-20
SR TEAR ML — i, REHDEALR, A 9-15
EEZE, W, AXFR, KGR 1-8
YOI AL B IS, RilAR 11-15
4t HEITSILRNAY, A D S L 6-10
P SFLRANALY, BRI, i HL RS 1-5
TR E [l s PR 16-20
SR TR L[] 55 55 9-15
FHE AN R 59 5% s PR 7 1-8
NH IR ARG F, A BE SR AR, PR R 8-10
Rk VBT HE AT, R T BE R, WA T 5-7
WA R, 18 SRTE D EOT 1-4
PR TYE I, REM B IR 2 2R AR 16-20
JR BAEBA, MRA Rk 9-15
AREEIZIE, ARk 1-8
RS RILR G, ek BiRE 6 11-15
(EIRES FRE AR, ERiEkE LR 6-10
JER KK, G 1-5

5.3.5 Fitly

R 2B AP RN SRBEAT R AN, SRS IEAT V) Fr o B8 77 2 2F W8 SRR b
DI 25 mm JF SR VR IR
JRAAX S HORE W T -

i
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Rk P3OR AR L AR K g M E4aEE: 50%.

BefESRAY: TPA (Texture Profile Analysis) #AE #AEMATEE: 2.0 mm/secs

TAHE: 1.0 mm/sec M SFIEE: 1.0 mm/sec &)V /7: Auto-5gTime: 5 seco

MEFEbRCLHE: RERE. R PE. SRfk. PHIERE. WM. BIEHE.

5.3.6 HRINEL

BB S5 435715, KR KBATAR VR T, PR 0.5 g 18 kAT IR AhiE
A, FETE eGLHE.

5.3.7 AR

KH 5.3.2 AR SRR T Z BT ERAE, DN BTE (50g) JyHEE, fEKI
&N 50%, R FHEN 0.1% 56 -, SR 200 & R

1) 1E 6% B-HINE, 0.4% R huky At b, e S FEZFHmRmnE 4, 8,
12, 16, 20%) X&KL B S T & eGI I o

2) TE 12% 552K, 04% A Wik FI5ERE -, e #EE p-a g (2. 4.
6. 8. 10%) XF1ESLMILLA . BE M. B & eGL R .

3) 1 12%5 57 22 5 Wik, 6% B-T SR A LA L, ME A/ kA ing (0.2,
0.4, 0.6+ 0.8 1%) XFMESLHILLA . BE M. MK eGL 2N . CK 4 R/N A,
B REA K HIAE T G, e HAR S .

5.3.8 Mo By IR 36 T

T I LR 2R E 18 Sk RS KT, B eGI{E N ME, K] Box-Behnken 52

AT 3 &R 3 KPR, IR F KPR IR 5-4 iR

2 5-4 Wi T R PR R K TR
Table 5-4 Seasoning Orthogonal Test Factor Levels

ES
KF A (EFEEFHRRIE B Gl pERBANE) C (BRERFENE
/% /% /%
1 8 4 04
0 12 6 0.8
-1 16 8 1.2
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539 BI\HIt S50

FOREHAT 3 IREE, SRR R N THMELbRHEZE . £E SPSS 24.0 | A Tukey
AT B E MM (P<0.05) . H SigmaPlot 14.0, Origin 2021, Desgin expert 8.0 #4174
K5 7.
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Fig. 5-1 Effects of Tartary buckwheat sprout powder supplemental level on specific volume and sensory
evaluation of steamed bread
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Fig. 5-5 Effect of the addition amount of Tartary buckwheat sprout powder on the texture of steamed bread
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Fig. 5-3 Effect of the added amount of Tartary buckwheat sprout powder on the eGI of steamed bread
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RN, 18k eGI IS T 5 2218 LTRSS, dInEDy 12%0, 12k eGIE
K. BRI, 18K RITER KRS B R ORRE L A o BT LART LAAS VR T0 12% 1055 57 1
ZEHORRT S S BVER A MBI A R B, LN Sk P IR AR AR B IS, DhRe PR SRR
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Fig. 5-4 Effects of oat B-glucan supplementation on specific volume and sensory evaluation of steamed
bread
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Fig. 5-5 Effects of oat B-glucan supplementation on the texture of steamed bread
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Fig. 5-6 Effect of the addition amount of oat B -glucan on the eGI of steamed bread
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Fig. 5-7 Effect of gluten dosage on specific volume and sensory evaluation of steamed bread
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Fig. 5-8 Effect of gluten content on texture of steamed bread
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e BEE A BUR TSI, 18k M REE 2O N B R & s . R AR &S 5
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Fig. 5-9 The effect of the amount of Grain powder added on the eGI of steamed bread
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Table 5-4 Response to experimental results

i A: HFEEFH B: ez B-Hi KN C: Ak
20 3] eGI
(%) (%) (%)

1 12 6 0.8 53.6
2 12 6 0.8 53.54
3 12 6 0.8 53.92
4 8 6 04 56.37
5 16 4 0.8 54.83
6 12 4 04 54.58
7 16 8 0.8 54.40
8 12 4 1.2 54.56
9 12 8 1.2 55.88
10 8 6 1.2 57.02
11 16 6 1.2 54.72
12 12 8 04 54.94
13 12 6 0.8 53.80
14 8 8 0.8 56.80
15 12 6 0.8 53.72
16 8 4 0.8 55.99
17 16 6 0.4 54.62

5421 BES

M7 Z 0k (8 5-5) T4, DL eGI A Jyni RiAE AR 2.2 (P<<0.0001) ,
BIEM R RZECE T (R%d) 4 0.9616, R224 09832, KWLM 0.1285 A EE, KHZ
BALESR AT, PTLURIE SR Wik . #EEE B SR S oo o g B ol o PR s

DLz BT R R eGI 18 Sk B S 7 #E AT R AL, WA B N Y=53.72-
0.95A+0.26B+0.21C-0.31AB-0.14AC+0.24BC+1.24A%+0.55B>+0.73C2 . 7% F% % 2F ¥y () s
e (A | #eZZ B-HIRAE (B) MANiky (C) LAKE IR 57 Wity FIHe 2 B-71 ZE b

(AB) A HAEH AR MR B MK A>B>C>AB. S HEZFHME ST
(IR Py, B8 VS A 6 38 I mT DAAT R AIC2 SK 1 oG B . BRI I N8 55 52 2 e 4y
ART PRI LI oG {H, HMeEE - WA A AR AL BE R Be 77, X018 Sk
VER KA B SR . ORI T8 5522 2 2 Sk (1 eGLE I RZ MR /)N o
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Table 5-5 ANOVA table

KK AN H i E W7 Fid Prob>F wF
Model 19.76 9 2.2 45.48 <0.0001 significant
A-EFEE LR 7.24 1 7.24 149.92 <0.0001 o
B-He 2 B- 1 B b 0.53 1 0.53 10.99 0.0129 *
C-A ek 0.35 1 0.35 7.22 0.0312 *
AB 0.38 1 0.38 7.96 0.0257 *
AC 0.076 1 0.076 1.57 0.251
BC 0.23 1 0.23 4.77 0.0652
A2 6.48 1 6.48 134.24 <0.0001 o
B2 1.27 1 1.27 26.21 0.0014 ok
2 222 1 222 45.93 0.0003 o
7= 0.34 7 0.048
SR I5 0.24 3 0.082 3.51 0.1285 not significant
ali|R 7= 0.093 4 0.023
o 20.1 16
R-Squared 0.9832
Adj R-Squared 0.9616
CV.% 0.40

F *ROoREFE (P<0.05) , *#*FpREE (P<0.01)

5422 XBERDH
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Fig. 5-10 The interaction effect of each factor on the eGI
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AR A 2 L, Ko L T S D AR AT 30IE o B AR FR ik 13.57%.
e B-HIRHE: 6.11%. Bk 0.79%, Tl eGIfH )y 53.53. #RIELFRERME, 55
F U INEN 13.50% . #E22 BT RHER IR 6.10%. A Bk A&y 0.80%, i
BrAS, IR R eGIE N 53.62. SRATNEM &, FTLMERK oGl #7572 2F
R IESREC T . AnE 511 FoR, SRR R IR FRE g Sk . FTRLE
20% [T FR 2 5 HOM R Sk L B T A A B 7 18 Sk (R AH B 58, BRI L. 10%3
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Fig. 5-11 Steamed bun picture
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6.1 2518

AW FAE DAL TAERRAS b, XS FRZ T L L Z Lt — B, RAA
(7] i Ak 380 25 - AN [ T ) A RS 8 57 22 2 B R AT TR K AR B . R U [ AL BT 1
FRE I TRAEIE, S FO R B 15 105 5 22 28 R IR S B IR, I X B-FRORRS 1)
ALEGEREAT . dest, RIS, BFFUIC GL w35 2E ik 18 Sk i e 7
25 BB 7 B- PRI Tl AL 3R] DAAG AR/ v 55 2 2 o AR T R R PR R A R A R
REbUAARe ST, TEIER KR, BEACT SRR B A R AR

(1) BFFREERF, BEE TR 50°CTHE 2] 70°C, i A B4 55 55 2% 2
T BT A5 P D) B0 T B K R K. 5 CK AL, RN THREE T, OM. US
A BC Kb HE 25 REAT 20 R 75 7% 28 1 (W T A 8], 10 BC &5 US b2 nf DU K 25 7 (1) - 45
HF ., CP. B-CD Mz US LB MM ZF v LMEE S, aHEAR, REIMEFRLE. CP.
OM. BC. B-CD A US I r AR5 A4 w2k M. AEARNREZR AR BT, BC
WTEFRE R IR B F . B-CD &5 US Al K St S iR, Hal biAg ek
T 2F R IR AR

(2) WHARLRRY, AEHREFREZFEHNAER S EHEE TR N &2
PR RRACE LTk . WM. nIVEMEE A Al R B TR N TR R
I—E TREMES . MHEARETREET, &8 UG R0k 28 i i f2 s
JERE A5, BC 4i4h, H CP 5B-CD A MM EERE (P>0.05) . EHUX
60°CZAH > CP. OM. B-CD 1 US ZH i B & 5 = 707 8 91.12 mg/g, 89.44 mg/g,
94.12 mg/g 1 87.34 mg/g, *ftt CK A 73lfgm 1 8.76%, 6.76%, 12.34%H14.25%, H
B-CD H MMy & & f & 9 21.90 mg/g. CP. OM. B-CD #1 US 4 & FE w1 2 it
ABTS. DPPH H HFEMEMR 1 L RIEE F7. B el W, HAp-CD % F 28 1 T4 72 ik
VE TR R A5 R IR R R

(3) WFFLAERF, B-CD HAE B i i i A B B i s Il (e il 2 o i v, HL
5308 68.69 mg/g Al 85.78 mg/g, WE T CKXTHEZL (P<0.05) . B-CD ZH7E i ihiH
{5, DPPH H HEEIEFRAE /104 405.84 nmol TE/g, tt CK 40425 T 9.71% (P<0.05)
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B-CD. US. OM A1 CP HLEH L] ABTS H HHEERAE N EE R T CK4, &
WIHEE T 33.03%- 25.49%. 9.35%F1 7.27%. B-CD Al US ZH 75 i 5 15 A4 BA ) 038 JR g
HEZEET CK4A, 4354 4.45 mmol/g Fe?*. 4.33 mmol/g Fe**. B-CD 47575 2 1
W18 L ) B TE R K AR R AR KN 34.48%, b CK ZHA% 23.83%. 5 CK 4HAHEL, B-CD. CP.
OM. BC M US 4118 3k i) eGI {2 P, L p-CD H &Ik 58.64 CXf M eGI fH N
67.12) o AN B- MR (0 G AT RAE 0T, RILE TR T, Mg R
FEAER-CD 5 2 i N SIS M 45 & I rl Re ik, 1X R m] g2 5 3 B-CD 4 (13 1 1 4
SRR, SIER KRR R L —.

(4) FFARLERERN, HFREFHMBINE 12%. HER-HRMIRINE 6% &t
YIS 0.8%H, T FFF WKL . BCE PP K oGl 45 AT 37 25 1M i
W2 FEE SRR, A - M Uk (AR ) aT DAAE — e R B R n i sk
froatadt, (E18skARER, (Mg kAN, AL ME NS . Ll eGL AmRAH,
T I e S TR T T TR Sk R T O S FRE S HM IR I E 13.50%. #EE B-
R INE 6.10%. WM ARINE 0.80%, EILECTT T, 183kK) eGIH A 53.62,

6.2 S5

(1) I B-FARI G X5 57 22 25 B REAT FRAC 2R, SO LA T it o
(2) FIFEEFRICSEBIR M2 B-H RBE AN OB T R AK GLAESL B

6.3 R

R FRDT VAR AN, T2 B-FRORIDARS 0k 7 I 55 1ol A 25 U7 V2 45 5 AN [
TR TG 77 TR 22 20 v TR bt o WDBRRR IR, TR, DAL RE 0 T AL RE
PERIREN, BN B-PAMIAE S5 T SR T, FFBEIT 1 77 22 4 Bk v 2k 1)
BCT7 o ABATIAF PTR AT TR 22 18] o

(D B TREOR, IR XHRT e 20N TR BeRE N2 TR A0 4
BTV A R IR AT T

(2) FEFRICHFEORHEVE R IS B, i3 B- MG 5 v 77 22 AR R T R 5400,
BB R SRR R E TR

(3) FFREFEF BRI LIThRe @R & dh, . BEaEA. Rkl Ea

S O
e AR,
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