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(57) Abstract: Disclosed is a preparation method for a whole wheat steamed bun and an enzyme preparation for the whole wheat
steamed bun. The preparation method comprises: preparing a dough: adding yeast, the enzyme preparation and distilled water to whole
wheat flour, and mixing the flour to prepare the dough; fermenting the dough, and then proofing the dough; and steaming and cooking.
Since the enzyme preparation comprises pentosanase and glucose oxidase, the quality of the whole wheat steamed bun is significantly
improved, the specific volume of the prepared whole wheat steamed bun is increased by 19.10%, and the hardness is reduced by 48.76%;
the internal structure is finer and more uniform, the diameter of pores is reduced by 31.74%, and the sensory scores are increased by
14.50%.
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W77, MBI HEA A 200 R E A 400 B B E T A BB kL, R
HERREE R Y EHE, FFEE HE 20 min, £ B4 200 #1555 4 303
WEE — A 301 s Z 54 302 B AR A (ETAEXT TR 20 & o i 45 3k
&), HAFREUAH 200 s 4N E| K2 44 1000 FOR4E LI R, HFaeks
WEF A LR L, B, sREEEH A LERNT ERN I ®.

HAEFELE, B #7010 8 FimE, HE 28 Z#HR 707D
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A, BLEULARRE, F I 707D By 1E Bl Fr s — AR T07a BY1E L, AR E
B 7 R, b TR, 18KAE % —#0 707b 3 NFE Z k4 1F
800 ey F A K E AR 801 £, #iF—&, st@iTFF a4 802 AY, ERE
TR 800 NI AR B 801 — R\ L HFH TES—E, NTRIES
% Z3HA 707b XA By G — B A R B 801 H o ey (B, FRE T
), EREHTUG - RBARATERE, BAYREELNEHIL L
B, BT RAE 00 FREF BN BRI REP, THAH 1 b,
W 7 &

AEWOTHBREBLRA, EEZREHETEQFEEREFE LT il
BB, fEERE LT AT FRT, £RTEMNSNEKA 1,

5B 4

Hl&eZm: HNEMREFFR G gy, Bk K 130C iR
fudh2h, AR, HREBAERZTH PR ELEN. FlETH: £2EH
WA R, BRI A, PEREEE. KB, BA: Bk EaAT
K, ZEHITHRE. BE: BEAMANERRTEE.

ARBE R &%, BERR:

SH—: BWHEHF &, B250 gazifr 1% (w/w) BEmRAFEANY,
A A A N R R RAEEE (FH Pn). HEHEEAME (F/ Gox), HF
BB H 60 ug/g (Pn60). 40 ng/g (Gox40), E&HAE, BB 10%
B ARMA, kB AEFHRFEZER. FEAGH R “min” HHH
IminFLXRERFAREEH, BFBEMEINE 17 4, ZL2ME 10 min.

SHE-: BHAWEARE. BR, BH&FhexE AKEZAXNEE 85%.
MEACHKBEA T A 40 mine KBEANEHLE K44, 0470 g,
AMABEERBENER 20K EFTH#EARSem B EHEE, BRORH AW E
B B A AR E 85%. IR JE 34°C KB4 H B £ 18 mins

PR KABE BATREHNENRETAREFRELRATHTLE,
B2

WP 1. 20 4. 5. 7. 8. 114 120 13 fFR, WA, BEX 5 ARGt E Mk
WK EE F—HEF 40la HATHH, SHhEN, THEARERE PN ZH
£k B 2| 5 — i 44 500, 3 3T 38 30 4 1 600 A A IR B — #7072
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b, FHMERF AR 701 E—Bg, BT F MR 701 BEg e, 240
E LA R M. BT A 400 1k T 25 IR T Ay e B4 1 200
W07, Bt A 200 KA Ak 40 400 SRR B HEE T AMEL, KK
HE B KRBT KR, B EE T E 20 mino KA 4 ¢ 200 3 11 I 54 4 303
ﬁ% — M 301 FrE B 302 WE AR A (W EPAE TR o & oY1 450k

, AR Z B 5 200 e N 2R E 4 1F 1000 4R LABUH &, Faesk
ﬁ%ﬁ%ﬁ@#i%ﬁﬁi Bk, ZEAEEHAELELATEEN

%ﬁ:%;Haﬁxﬁ”%aﬁmwﬁﬂmﬁmwEﬁﬁM”%ﬁm%
A, MEULAR R, F AR 707 By E R An S — AR T07a B91ER, AR E
Hor R AR . @ TIRE, B REF R 707 ENEE —FREA
800 WEYFEA M EAR 801 F, #IF—F, MBI MK 4 802 9, FFE
ZF B 800 VAL AR B 801 —& i EHF 1 TiEs— B, NWRIES
M“%ﬁﬂmbﬁf%%~F%%ﬁﬁﬁﬁ&n%%W%(W,Kﬁﬁﬁ@%

, EHRITET UG —REFEANZEHE. DABEE NI EALLZ S
B&E WITHE B AE 900 K FE BT B LWITABER B EY, FRAH 1 h,
M 78 F R

AL P B REERRR, BE RGN EEQEREEF L. N
RET. fERpERT. HAEYHFETL, £R2TUEMS N EHEG 1

iy R

fil&aZn: KNEARERGFEE L amn, BrikikE 130C &R
Ak 2hy BREfE, WRBILFIEARAZ TR FH AL ER . %%ﬁ@'EA§%
WA BEE . B R A EE K, MESEEH. KRB R R E AT
R, ZHTER. XF: RETBRRWE HH#ETEER.

A RE RN &%, AR

FH—: WHANHE, B250 g2 1% (w/w) BEIAFEHE,
A NEe | A KR EE (4 Po). HEHEENLE (K Gox), HikimEL A
¥ 60 ug/g (Pn60). 80 pg/g (Gox 80) SBAHA &, & I& AN T0%H K4 A,
kg AETHAEZ LR, FREAEHAR /A “min” HFHEEL 1 min FE R
EHRYRER, BFBRENE 17 4%, 4 E 10 min.

SHEZ: BHNAE. B, BH&FmwaexwldkE2HEE 85%.

12
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BEACHABAE T A 40 mn, KBTERNEELE K414, BH4 70 g,
AREEHKENER 20X EFITHER Scn W EHE, BAEFH RnE d
HOE A AR E 85%. JRJE 34C KB4 R X 18 min,

SR KA BATRENENRTEKE S RELRATHTLE,
ELARITAE

W 1. 2 44 5y 74 8 114 120 13 iR, ¥ &, B K 2 RJE 0 RN
W H % E R F—HEd 40la FATHH, SHEN, T/HEARREE 7=
£k B 2| % — T 4 4 500, B AT 48 35 4 4 600 4 AL AR B F — AR 7072
b, FHMERFE AERE 701 B4, BT F MFRW 01 BB, 20
TR AL E R k. B TR 4 400 T A HIUELE T R SR B 4144 200
BT 07, T RECA A 200 B BE 44 400 R B E T T AR B Sk, R
HEE KA £ HE, 45 K& 0HE 20 mine 3£ B4 200 B 3T IR 56 4 303
VAR — A 301 Fo B AR 302 B EL AR A (BT AR T TR S AL E A 45k
A, R REA 5 200 45 N2 K& 4 1 1000 K48 L UERCE &, HFied
REBEI A IHAE L, B, sHAEEESIEH LA T HEEN Sk

HAETELF, BXE —FRF 701 S EHE, 228 R 707b
Ao, BB R, AR 707D B 1R B Fr s — AR T07a B9 FE L, A KR E
W R AR . d T, BLIAEE Z# 707b N B E — Ak A0
800 ey FE A K EAR 801 £, HKIF—&, stET s 4 802 FF, #F/E
THE4 1 800 WENFL AL E AR 801 — R r LEFm TES— &, ATKRIES
% 234K 707b X BBy — B AL AR B AR 801 0 By (BT, FE (T4
), ERRATUGE - RBARARERE, BYREELN LR L L L
BB, BIRFAE 900 HEETE LWL BRI REY, FRAH 1 b,
M 2 2 e

AEWBIT B REELRA, EERENEEFQEEREE LT il
BET. fHERERLT. KA FRT, LR TEMSNERE 1.

LB 6

A FEB LA E

REAXEFERFMNE L2 ZELNER, EHHEBREBELNFEm (g, HiE
IETEAMASRY AN EEFESE, B FRTIURERV, (cn’) .2 H1E
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LIEF W ARV, (em’), #HAR (1) ITELE:
H2F (emrg) = -0 AR (1)

BE#) 7| Pn. Gox M 2|4 %18k Fleb Bk E18 ke ikA, RE WA
14, 15 (a) RETAEREN PnlEr2Z B LIWAWER KR, 4REFR
T Pn R R FH e £E LMILA, HFE 60 pg/g Pn (Pn60) Bt A
A 1341%, H BB A, BRI Pn BLMILAFREARZ MR, B 15 (b)
R 25T Gox LR Pn-Gox B &0t 4 £ 18 KIWAWIER R, HFR I EAR 40 u
o/g Gox (Gox40) b 18.53%, 4kl Gox th A& H B EAL; i
Pn-Gox Z4MMEEFRETLEELHILAE, H 60 ug/g Pntd0 ug/g Gox

(Pn60Gox40) & & B RF A, HLAH R 19.10%;

B 7| Pn. Gox ji 2| & &8k F bW B BB E, £RWAE 16 f
To 16 (a) HAFEHEN PoxteEBLEEH Y, 4R IR AP B
R EFRMLZELNEE, LERME 30 pg/g B E %1% 30.62%, {244
¥ /m Pn uEe &, AEAT T Pn30 B E R EMETAE; B 16 (b) A Gox MR
Pn-Gox & & %t 4 £48 kB EWAEF MR, R EF Gox. Pn-Gox ¥4 %18
I EREFWEREAL, 40 ug/gGox (18 3L £ 1K 42.54%, 4 43 Gox i fp
B, ELWEEAN, £ Pno0Gox40 B & Bl LT & 218 k7 E %1% 48.76%,
RRRRLF

B 17 ZAH C-Cell B EAA U Gox AKX Pn-Gox £ & T4 %18 %
10 B AR 2l ey Ao B, BOTACE~T A8 k90 A Re BUE B, 17a0 £~1 ) C-Cell
MY E A EH#ATAMALERFAILER, 4, AQs FO~I02 R %L Bl
1o Bl 20 MG 3 EMmE 4. EHE 5 FlEE LR EE. AALER
WAL E B A EE R EE AR EWRLM D, REFAAILHENER, H
Pn60Gox40 B M B AL B BB &K, AAILHKE & Gox. Pn-Gox 32 %18 %
B LA 1, GOX. Pn-Gox it #18 L KE A B L& 2,

% 1 Gox. Pn-Gox it & £ 18 kA ILEME &

Pn Gox e EILaps S FLHMA SILER FLEEE
(pg/ed)  Cug/ LA (em?®) (%) (mm) (mm)
cm (e mm mm
ng/g ug s
g
SR 1 0 0 1525.50438.89 % 26.09+0.28° 54.90£1.27°% 2.84+0.14% 0.463+0.001°

14
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St 5 2 0 40 2275.50420.51%  27.852025% 51.85+0.07° 1.9940.12°¢ 0.409+0.006 ©
St 3 0 80  2191.00498.99°  27.64£0.03 ™ 5220+042% 2.03+0.17° 0.411+0.010°
St 4 60 40 2346.50£36.06°  28.25+0.07° 51.40+0.85° 1.94x0.05° 0.409+0.009 ©
S5 5 60 80 1895.50+43.84°  27.90+0.14™ 54254049 2.4620.05° 0.434+0.006°

ErHEATHE LS, AP AR FHETLEEEZ R, n=4 (p<0.05).
F1H CCl BEMMUAZEHGNOMER, MEERNER LA
By 46 KA — 2k, Pn60Gox40 By K AR & A, S aMth¥EmT 831%; Gox
5 Pn-Gox ik B EFH mAIL B2 HRANAILER, ILEE Z BAT T F HIER,
E Pn60Gox40 By R & AT, A I & A 53.85%, A ILEAZBA 31.74%,
FLBE B TR 11.73%
# 2 GOX. Pn-Gox it 4 £18 L REITFH WY

Pn Gox S LTI b e ! " N
54 N e ) WK A W Jss
(ng/gd (nglg &t IR 4 &

) 7 (O S B S ar
SERE B 1 0 0 21.0 5.0 4.5 106 50 72 68 70 38 34 743
SEe s 2 0 40 250 438 4.5 105 62 80 81 84 40 41 836
SEHe s 3 0 80 240 42 4.5 107 62 78 80 84 41 47 826
SEe s 4 60 40 250 4.6 50 113 63 87 78 82 41 41 851
SEHefs 5 60 80 250 4.6 50 109 61 78 79 84 41 39 837

& 2 N Jm Gox. Pn-Gox Ea % & LB NG R, KIAE L # L,
k%\ﬁ&@%&%ﬁ%%ﬁ%,EA&%E%ﬁMWOﬁWMMyy%ML

18 3k Boak B 83.6 4, HE &R Gox B AT B I E . & Pn-Gox £ & T48 3k &
E SR ESR A, F Pn60Gox40 B & 43k 2| 85.1, 3 A e ny 18 L B4k
T 14.50%.

LM T

B 1] 0 x> 2 W B KA 22 A T B B e

RIRETHH AT AAERRRAE T KEEE B WEAX CF 7] % ]
P ARE) 2EWNEH, 2 ;%%%%ﬂMEAﬁﬁﬁ%ﬁﬁ%J%WTQM%O
WA Po i AKARE B4 BIEMR T 12.45%, X 8 ZE A RKAE R S5
WA Gox AN EEGENTT 27.75%, AHEZK G, TEMEEERAL KT
RKAFEEZHo
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3 BRI A e 2 W HORAR R B R R -0 B

7 E (%) EH (g/100mL)  WEAX (g/100mlL.)
Control 10.90 + 0.44 © 2.49+0.10" 2.5140.06 "
Pn60 12.20+0.62 " 2.18+0.11° 3.00£0.00 *
Gox40 12,96+ 0.26 * 3.18+0.11° 2.36+0.06 "
Pn60Gox40 13.30+0.16 * 2.5340.04" 2.4240.06 "
B BEAFHELREE, A-AGFASBEATEERER, 0=

(p<0.05),

Pn. Gox RE & TxaZ WA SHf (8 L) By E 18 Frr.
SRR P Fl &8y @ E KA SHE § 2 GAEILE AR £ 7, W d I Gox
% %0 E B KAE Y SHE 5 2 GAHLIER T 9.92%, X 5 7% Gox Ja & B )y SHE
REBKX—ZEREMEN, XEHT Gox WEAMIERA MRt T KHETHEE G H
SHf # 4k y Zwis . W Pn 1 Gox & & T W FI KM SHE § = g ALK T
38.02%, 7 ft & Gox Wy A 1E H 1L ¥ SHE § WEAX # 28 Bk KN o

FER ZMRFRWNEEFE2EZEAKEE G - Roa-Eie B-HE. B
M. EABEHERER 4 i, SUBNEE ZRERMAU, HFP ik
HAHAEE. 52 a4, B 60 ug/gPn 89 & H AHE F B-37 & Ar 4.32%, o
A e AR 2.54%; A Jim 40 ug/g Gox B T H AR B B-4 & 3 A 7.82%, o-HE i [
% 4.84%; Pn F11 Gox & & 8y W H KAE ¥ B-4r FH sk &3k 2] 12.22%, a3 e T
fEm kLB 836%. BEE. 2B REFHNAESL I H-FRRWIER, TE-
PraWgml A A Z AN RELE, &8 E R E. AT ERY Pny Gox
WA mEBE AT EaEmii e, HES THRRKW L.

F4 BH At 2ETAAEE G REMNE

a-32 e (%) B-3r & (%) B-# A (%)
Control 46.69+0.98" 40.44+1.279 12.874+0.35"
Pn60 45.5340.40 " 4216+0.50 12.31+0.22"
Gox40 44.46+0.38 € 43.6140.29 " 11.93+£0.19 ©
Pn60Gox40 42.82+0.85 1 45.39+0.91° 11.78£0.07 ©

E: BEAPFHELAAMEEZ, FA-FIPARAFHERFTEEFMEER, n=5

(p<0.05). g
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AR AR K TR B o ] AT AR A LB By R BLEE R A, kR Rk e
THERAMBERXELARL, EERETEXBANENR, FEATRBLAL
HlAFRy 2 28k, WA 19.10%, BEERER 48.76%; M #624M E n 48 I 3
A, AALERRAR 31.74%; BB 22 A3 r 14.50%.

Mt B A, LK SE i B UR AL IR AR I B BOR 7 B AR IR, RES
PR S B AR ST T W, AU SR ARA RN SR, 7]
DL AR A B SR T R B R BE FREER, AR E AL A LA T R
MG E, BN BEREAX A RAZREE L T,
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1. —fraxBLwdl &%, HEEET: %,

HlEmd: a2ER P mANBES. BRI EREA, Pt Edmd,;

KW R WHREAIATRE, ZEHTEL;

RE: BARABROGEAHFTEE,

2. WRFIER 1 Rty 2 £ERWH &%, EBEET: ks i,
AHERREERHEEANE, FAXRERE S OB A NEN T ELY 6:4~8,

3. WM AIER 12 TRty 2B LW &7k, EREET: s 4%
WA, £, AREE, UERIIT, AN 1%, FFRBE A, LB S
W R E R 40~100 pg/g, Priffu@, HF[E 24 10min,

4 AR E R 1 3 2 Prik g 2 218 Loy #l &7 ok, AR T rik K.
BER, W, R kB, HAMEEN 85%. BN 34C, WE K 40min,

5. W FIE K 4 rA 22BN &%k, HEEET: TRBELR, £
AEATIR A 85%- IRJE A 34C, B[ A 18min,

6 WA FIER 1. 25 FE—FTARNSEELNH &%, EHBEET:
PR ZEZE, BE K 20 mino

T R FER 1. 2R PE—TANLEELNH &%, EHEET:
LA,
fl&aZn: BANZHRERFR G e En, ¥R E Rk,
WEEE, WERILPIEAZTR PHELZ0

8 AN FI B K 7 Tk Wy 248 kWl &7 ik, HAREAE T Frik g iide#,
M E N 130°C, B IE K 2ho

9. — M A TAEZELWEG A, HAEET: Prid & 7@ K Rkt
HEREANE, TARRERSAEEANBYRELA 6 4, FABHAE
e ZE PRI E N KRR 00 ng/g. H H 5 AN 40 ug/go
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