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Tk,

ARAL, #ERM ST, EEFRT

(1. REHHEAKRF 2T EIREFR, RFE 300457,

2. MM B A FARA RS dric AL 310014,
3. RAMRBKRE AALAELSHEALLABRETLERE, RiEF 300457)

B E. AHHFRIARKMBIN R (partially hydrolyzed guar gum, PHGG ) 7 6 k% ks 4 M 649 %5 vy, AN
FRIZ (guar gum,GG) A BAE, KA B x4 & PHGG, f£¥b4: PHGG 4= GG A AZAR £ o9 ka1 R
P RAGAL ARG Mk 3 AR £ T 424 B HAX T U525 4537 57 3B AT 50 PHGG e 2 3 ) 6, 35k o T &
BT Hrh, ARROIER RN, 5 GG A PHCC W E A5 FTRERE TR, 25 4
(118.80 0. 62) mPa-s.8. 1 kDa, BkEse 5 r4E R &M, A PHGG s @ LIL AL R E %0, 12
2 E AR (L6 R R N (14.08 £0.77) % AR ZE (11.73 £1.29) % ; 5t KT T @ & F4F05 &
F, O BOMBEEAREREAN.ETdBBEHN,PHCC 2FR S T @ LR AKRE, N (77.48 +
0.43)% ¥ Hn £.(85.58 +4.15) % ; L& T ML e AR Ao w T AL T @ &L AR a9 H Bt
¥mT @ a AR M B E QA RR, B, REIRN S R AW PHGG HAnia
LR E RS S T RBRAE L, PHGG AmE(RE5H) A 2.5% ~4.5% B 7T 257 &8 Loyt

K g JT A RSB BE e T FR B AR PHGG LR St T 69 5 R 324 — R i A H
KR, BhE A& B KBINRIL, @6 IR R

FESES . TS202.3

TR — i O B 32 1 SR PR B, 22 H R
/N2, R B AT e & AR, B IR 41k
FREE Y b Tb ) AT e DG T IRt B Y 46 F i B &1 4 1Y
AN RS R A R T R AR L AR IR [
KPR s R G 1 BRST R TE
LS IR B 21 4, T LU AR LS TR A, e K
RS ST

JIURBE (guar gum , GG ) J&—F 5 22 19 2 il 2 i
LR, B o F T R AR R L GG &
BE D-HEERERRILL: B-1, 4 Wi BRI S22 B, DN B

W B 2023 -05 -17
HEWH . KETFHEITRITH (212YJDJC00110)

XEkFRERD: A

H D-2PFUR SR o1, 6 M R HAE T8 |
HEMRE R B R Lk 2:107 ) 66 BAY
RAF AR PR B BERE | AT LA R R A2
SE T SRR TR ) T M OB
SERZ RGN BHT GG TR R R,
MELLIE 3 P £ £ 4 i D RE , T H 22 X £ A 1Y) 2%
B i BRI A BE i AN R R e, TR, o 2R
GG HEATE , ] % 73  J5 e B AR 14 308 2 7K gk JIUR
JiE ( partially hydrolyzed guar gum,PHGG) , VI GG
TEE i Tl A BB
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PHGG & —F K43 F it AREE B 0 /K o i
B9 A 450 5 GG AL, FIH A GG AL
(AEBRIIRE . PHGG Jo(a JOWR, nl v PR & 4 4k
TR E] 80% WM BN & R S5 B R AR
R AR R 2T AR S B 27 2 & 5 i Il Ry
IHRERAS . FE SR RN BT AR I £ £F 4k A4 W] if, PH-
GG ] DLk 3 £ i B B T4, Mudgil 2577 % 31,
PHGG W] DL 557N A2 1T AT R 2R 19 8 7K S5 FE A9 bl 4L
B D) TR R X O B & Rl N )| B
Y PHGG REAEK 17 11 (14 T LS [B) FAR S Bsf [, 9F:
i E A8 S Ak, Hussain 551 78 BR W5 P 38 0
PHGG , "] LI SRR WA I R 32, £ F 2 i BUISE#F 1 1Y)
HEFH , Mary 55 (BT BIESE, PHGG AN A B
TERWSHITRAS | o0 b A0 B AL i, B2 80 177 A SE 4
J1. BT, PHGG H T & & 5% 2 4 o F 1k #1
FLi i, X F PHGG 52 i 11 A Ak a5 4 190 Bk 5 A %

ST 00 o B A 555 TR R R I & PHGG, X
GG Hl PHGG MYEARIRAL AR R A TX0 L, AN [A] it
H%E0(0.0.5% 2.5% 4. 5% ) B PHGG 43 in 3] 1
Ky, 20 A K e Je MRG58 PHGG X T A Mt s
i UL AR SR PN B , BT R
LTS w R P RS

1 #R57E

1.1 #E 5

GG . B-H &% R W (FEE 8 000 U/g) AU AR E
A AR A BR S 7] DNS 3857 (20 #rét) | b
FEYREA R A A BCA B AN &, bt
FHRFAEYBEA B A SRR (/3 Hralh) , Kt
mifkeFtH—

JNZZ RIS, R T B T 5 T v W B, 22 B
PR RE AR AT BR W] 5 HG [ 2R %L Rk il A
PR T B FHh, PUA% F BRAE I 25 ( 1) B2 5 A [R
ONT] S IR R 2R K
1.2 sE5iE&E

HY9KT05008 #UE S itk 4s , 22 [E Thermo 28l ;
RE 2000 AU 725 &AL, B oA 5 YC-015
RV 25 T 8 HL, I vl HE R AN 2% % & A R A Al
SUL510 BRI 2 T4, HSr (b D) BRRA E ;NDJ -
8S BIFHEETH, [ Sy RIRPUAL R BHEA PR A A 5
B, b 7 RIEFE RN A R A 5 Infinite 200Pro

RUEGHRAN , 1 SR AT BN ] LC -20A AR 22
T RCRAH G5, H A B H A F]; ESC1510 AUEE R
I, & A A R A7 FR 23 F] 5 K35FK602 #1950 7K
HLREAR , WV L 5 A R e A3 PR A W] 5 Alpha 1-2 Ld-
plus B2 4%, #5 E Marin Christ 2 A ; TA. XT plus
UG F4 4L, B [E Stable Micro System 723 H) ; Kjeltec
8400 AU BEFLAR MG 5 BT A, FH 22 AR i S 1A 28
A3 DSC Q20 Y 2% 7 5 4 5 4 {X ( differential scan-
ning calorimetry ,DSC) , 3£ [E TA 23],
1.3 ZBAE
1.3.1 PHGG #8954 &

2% Mudgil 55" BIBFSE kIR & B, A
W B-H G2 Wil , 75 45 °C 5000 F IR T 280K, et
BEFEEHFE i, it 4 |25 8 )220 Hg s,
FRBNI 5 R G B . FF VR pH {E A 2 5. 49, Tl
E 57 °C, 1 BTN BT = RN 10 ¢/mL Y
GG, otk i GG SR 72 73 I 3. 1 h,
gER A, ST RN KA 15 min KNG, 15 3] PHGG i
ff AL e R 2R R AR PHGG i A W 1Y) [ T2 49
THIRAE R 6. 44% TE KR BE 185 °C | FF kL
7.5 mL/min B S 0CF HEAT W55 T4, 15 8 PHGG
¥y, BT TR A,
1.3.2 GG 5 PHGG At 2
1.3.2.1 Kor&aiie

K& ENE S % GB 5009. 3—2016 (&%
S EZARE B TPOK A RIE )
1.3.2.2  FhEENE

FHZE K 43 S BE ) BT BE v B 1 g/mL 1Y GG
5 g/mL 1 PHGG ¥R, Fr2Liii 24 b, KM H 5
FLTE 50% BN GG Al PHGG AU WAL |
1.3.2.3 KA miE

TRy &8 E 2% GB 5009. 4—2016 (& &%
SEZARE &R IE)
1.3.2.4 HARGEWE

KA BCA 8 A MR E R &0 2 GG Al PHGG
FR B L 5 6
1.3.2.5 i J5UH & sl

W JEHE S B E 2% GB 5009. 7—2016 (£ i
A FEGEARE o Th AR IR I AE ) o
1.3.3 GG 5 PHGG »F &M<

SR Lin 5" 095 BRI s B, Wi sh A e
40 kHz TAEM3 480 kW TR T #7430 min, K
GG 1 PHGG ¥y T i s A, BL il % 1 mg/mL (93
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T, TS 3 0. 22 wm 7K R BERE AR IR TR, T
FEST TR, A A AR A A Ultrahydrogel ™
500 column Al Ultrahydrogel™ DP 120A column 7K ¥
PEEERE A BB, PR 5 A Ultrahydrogel™ DP guard
column , 111 40 °C A A 0. 1 mol/L fil§ Bk 4l 145
W, E 0. 6 mL/min , JEREEE 20 pl,

1.3.4 PHGG *d 6L )& & Jit 69 %R

1.3.4.1 TEALH &

AR R4 0.0, 5% 2. 5% (4. 5% WY HL s
PHGG ¥y ds B/ NA Hf IR S350 & 1 AN asin
PHGG FRI/INZ THiA5 o 3o B

100 g W45 Ry AU T S B RE 1.2 ¢
ik 1.2 g FEIK 60 mL, $EPEH 5] A 4 g i
PR IF o HIREIE 3R A5(25.0 £0. 1) g WAL, SR
Wi Jz (R BE 37 °C LR 80% ,1 h) Kiks (I Fk
180 C,18 min) , R A5 %,
1.3.4.2 AL HARIE

R F e A R iR, PR, SRR E
Fuk A AR, AR A (D),

sv=2" (1)

m

K (D)o, SV REALLE; vV MR R =
AR, mL;m S HERE 5 ¥ 20 2 % R A
Fii, g,
1.3.4.3 b e R e

2% Simgek %Y J7 1k, B HLF RS 52
RS T A, SR A KR SR TR I B
i BARFREE MU R (2) .

m, —m
HERERIR AR = 'm ’
1

K (2) 1, m, R BERE I AR () 1H A B g
m, WHRE IR M B R A e,
1.3.4.4 [ EAENINE

K RO 8 25 ASGHA TR IE K 2 1 THT
A Bz R T AL U AR ORI £L, e B AN gl i L
i o fH .07 H, BRI 3 W, 45 REBCE A,

x100% (2)

R 5 X BR 4 A 1) BB 22 (H L AE #oR, 1THE
W= (3),
AE = J(L* =L)* +(a" —ay)* +(b" =by)*> .

(3)
1.3.5 PHGG %t & &4 3 45 12 69 %5 v
1.3.5. 1 TJEEK SR E
BB ) T 2 B 52 HE 4 °C T A, 43 T

%517 REE, 288 GB 5009. 3—2016 (£ 54 4
Bl R AR £ P K A3 (A ) R 1) 3 O e T
NI K A3, BORE I DA T A HR O R 1, A THR
3AFEA
1.3.5.2  [f i i

%7 Nawrocka %(161 5 ¥ A 2, R At
5 () T £ 5 B SERE 4 °C R AEIRE, A TFAR 1.7 R
URE . KA [ 6 BsF ] 53 19 1T 6 170 310 1 30 mm
25 mm x5 mm WFEEIHER SRR GHAT TPA 4
Jia 53 AT, SIS B Sk P/100, I i
1 mo/s, MERTEEE 1.7 mm/s, M5 3 10 mmv/s, JE
AETRIE 5% L fih & 710.004 9 N, 1fi A Bk A6 bn
LG R R R IR DL R R
1.3.5.3 ALK S04 Bad R 1 Ol il ik

WL fo O T .25 52 4 °C T i, 430 T
517 RIUKE A B/ N TR) 45 0T 04 1A A
i A RE R A Y, SR CPMG ik b 5 %71 3%, T 9,
IKGT 53 A0 BOEAB L . 5290 S 40 & SL Al i Hr 2k
FFE] 10 000 ms, [ ] 0. 2 ms, 813 %5 2500 , $14#
WL 16,
1.3.5.4  TEABIALRS B E

% 2% Nawrocka 25"V [ 7 2 3RS A& i, 54t
KUY T 2 B 29K 4 °C N ARBRE, 3 FAR 1.7 K
HURE B TR S ¥ R T 0, R B8 1k, I A PR TR
6. 0 mg ML T/ N H i3 mL M4tk , %4,
AR, SR FH 22 78 4 i S T B R AR
SEES BB T 50 mL/min, FHEH R 10 °C/min, i
JEJEHE 20 ~ 120 C
1.3.6 & &8 BN

MRS, ARSI ERIR, g7k 10 A4k
AURE PO/ INL AR A L3 WE AP VF A3, % L 1 A1
W AR | BRI AR v 232 1 5 A AT
O3 VI AEE 3R 9 41 TR S 2 B e KB Al
AMAEJG BSOS, AT PR LR 1,
1.4 HEE

KM Excel 2010 %1847 B 4 315 T Origin
2022 AR EIEHEAT AT RN B, SE G 25 P
PIH + brufER 22 s , 37 H IBM SPSS Statistics 26. 0
AT BT, P <0. 05 I AETE BB S

2 FHRE5HMH

2.1 PHGG EB{LARKS
GG Ml PHGG I FRAL LA o WL 3 2, &5 SRR,
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®1 o HAREE TR

Tab.1 Sensory rating criteria of bread

GG Ztid B-H R RBHMGMH R, 70 7 i (B Mk
PSS e A T 70 R S 5 1 S e hn . 2

SR bR 1B43/5y FER R RS o0 i A % B 3 GG HEEWT A,
IR KBS | ~3 BER AR, T AL F SR I, Koo
S REOEH, T IR, A LFHE 4~6 B FEAR T BB S H T 55 M 0 e TR PR B 1 1 T 7K
ARDEH , TCU IR , IO 7~9 7&K, PHGG ME A& =MLT GG, a2 H A i
. e VAR SR, (R IR A T R GO
1+ ESXPAS ~ .y ;
P —— . WE@EEEEM?J({Q EE’JEPH(LG‘W%%,EB,EEI
A S bk sk i ik 1-3 Fr o B, RS R R R AR
Ak To Sk A R B R 4-6 GG I FEHETE B-H 2= R WHEE m4E T & 4 W
A7 W T A OR 7~9 34, BdE B Z R JE P R w5 R, X 5 Mudgil
BT 5 5 Wi i 1~3 %[8] 4 4k B3
I BN, R ) e 4~6 - .o ,
S 2.2 PHGG ¥InE % T & kS & B 80 &0
FRAK, 1y 7~9 . - . i
prp O 3 2.2.1 PHGG 7% 3 @ P65 A BB 4 R 5 49
e T 7 — K 4~6 AL
B 7~9 ARG & PHGG X 1 £, Fb 28 AL % 45 2 3R
%2 GG Ml PHGG FRAk2H 1%
Tab.2  Physicochemical composition of GG and PHGG
R w(IK) /% n/(mPa-s) w( K5 /% w(EAFT) /% w( TN /% m/kDa
GG 2.03 £0.18 5628.23 +346. 02 0.71 £0.02 4.83 +£0.44 3.80 £0. 19 593. 14
PHGG 2.11 £0.34 118.80 +0. 62 2.68 £0.24 2.37 £0.33 41.58 £0.90 8.12

MR LR 1, BB L AT LUE 1 B PHGG B n
RGN, A H 20 B E AR s (LR 10 R
FEAIC, HAE PHGG ¥ N &k JiT & 73 % 2. 5% B ik 3|
FRE, XN PHGG 1R —FEE L4, A K
SRR IR AT, S WK AT DR A S 0 e e b

THARKSZEL,
18 18
COhs COgksiRR
15+ a ab —415
I b b
:‘\12* —I— _I_*IZEQ
K iy
= 6 16 £
3L a a a a 13
L 1 1
0 0.5 20 4.5
w(PHGG)/%

AF/ING FRERZRA R FEBRTEA R PHCG 73 1 i 504l 2 57

F(P<0.05),

Bl AR PHGG X I LA R R AR
Fig. 1 Effect of different dosages of PHGG on

bread specific volume and baking loss rate

2.2.2 PHGG Finz i@ &L & B 6% h

ANES I PHGG X T 42 B 0 T A 008 68 )38 1)
S LR 3, PHGG Bl 43480 0.0.5% 2. 5% Fl
4.5% BB EFEZILE 2, BE PHGG BN
ARG, TR R A L (B AT B2 Y 68. 93 + 0. 86 [%
357.82 = 1. 13, WAL L™ (E T BRAL1980. 61 +
2.67 FFZE 75.93 £1.40, £ B PHGG & F&AK T
AL KRS ) 2 B, ELIRM R L (LR AR %) R 3 48
Ko o  fHA b (EBE PHGG ¥ hI & 109 34 hn & ¥ |
T+, 2R PHGG 95 0 T £ 1) €00 38 5 fi [ 20 €2
Et, X—45 R 5RO (E2),
XA B i A 7R R R R L R R PHGG 5 &
SR B E BR T =2 (8] & A 9 78 I 1 R A R AR I
I, T i, S IRAR G i s e 1S

(2 AE SO T 45 41 1 6 8] 09 23 60 22 57 K
AN, AE R, PR HE fil B 8 3 €0 B 1 AR R
3 A 1%, PHGG Wi (BTt 43 480) h 2.5% |
4.5% WTE AL /Y AE 43008 8.23 13.26, 4543k
B, 5 6k BECZLAH B, 8 0 ok R 4 B0 2. 5% A
4. 5% 1) PHGG XTI K2 1 €0 3 A BH S8 A 52 )
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23 ARETINER PHGG X i (B 1 &0
Tab.3  Effect of different dosages of PHGG on bread chromaticity

FE & w(PHGG) /% L* a® b* AE
0 68.93 +0. 86* 12.95 +0. 739 37.86 =1.08"
0.5 65.34 +£0.59" 14.24 +0. 81°¢ 40. 43 £0. 52° 4. 60
kel I :
2.5 62. 84 £0. 65° 17.58 £0. 66" 40. 88 +0. 80* 8.23
4.5 57.82 +1.139 19.27 +0. 06 41.36 £0. 54° 13.26
0 80. 61 +2.67° 0.87 +0.29° 19.98 +1.59¢
0.5 78.19 +0. 73" 1.37 £0.27" 21.03 +0. 81° 2.68
AL . 1 ,
2.5 78.34 +0. 80 1.54 £0.56" 21.74 +3.49* 2.94
4.5 75.93 £ 1. 40° 2.37 £0.21° 22.62 +1.47° 3.78

AREINE Fh:F R [ —HRE S E AR R PHGG VR INSR A 5 22 2 % (P <0.05)

Q00

0.5% 2.5% 4.5%

(a) HELA

0.5% 2.5% 4.5%
(b)) TIALES

B2 [ PHGG @S ) T (.15
Fig.2 Bread color with different dosages of PHGG

2.3 PHGG R mE> E SRR 220 R A 0T T S 2R A (R 80 4 4. 5%
2.3.1 PHGG fAn g s #n @ Lk o450 %0 O T ALk 26 e
ARV PHGG X it ik A T 7K 4 7 1 1Y

M 4, 4 HEAARKAS S RERE R 1 ~7 d B F 4 REESINEER PHGG X5 1 T ALK 431 52 i
%"Flg%ﬁ% ﬁgﬁ 1d Hd— EjXﬂ‘ i éﬂ?i‘ﬁ .. PHGG (/iﬁ Tab.4  Effect of different dosages of PHGG on bread
T Sk B 4340 4. 5% BTN K o B B, A moisture during storage
7d Bﬂ‘ ,PHGG éﬂﬁ@lﬁ‘ﬁkﬁé‘%ﬁj%?ﬁﬁﬁiﬂo /ﬂ\: w(PHGG) /% e :Uk)/%{%ﬁ7 1 1K ZR,/ %

N = L\ N ; JAP =M=
T’{ﬁﬁui(ﬁﬁfiﬁ)éz‘j% T 6K 3 P ik 0 38.04 +0.34" 29.47 £0.10" 77.48 +0.43"
i, PROK R AL R, 25 O (32,55 +0.50) % Al 0.5 37.47 £0.48"  29.78 £0.83" 79.50 £3.22%
(85.58 +4.15)% , Z5SR R 76 7 d w9, i 2.5 38.06+1.26" 32.55+0.50° 85.58 +4.15°
il PHGG W] L4 5 1 A0 i 8 K P FAR K v, i 4.5 40.38 £0.29*  31.4£0.03*  77.77 0. 49"

PHGG 3 i i 5 , ] A8 2 BELAs 1o 7 46 1 T B, [ AR/ S B 4R [ 9SO 22 5 5835 (P <0..05)
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2.3.2 PHGG #Am2 x344 80 & &, A4 6 %00
[OREREIEMN &Y SN - o Tz R ek g = D
T AR AR TR A T B A B R
a2 OR[N i PHGG X e 301 1, S5 440 5
ISEI LR 5, LA 5 D HEPRTERE IR 7 d P92
AT, 1 d B, 5% A A LG, PHGG 1Y
AN TR A P A R LR R AR AR T
WRPEMEIE Y, 45 7 d B, 5% B 41AH b, PH-
GG A AT T F B 32 | IEL G- 0 g 8 42 52 e S B
PR E T AL R A & M, Hob, PHGG

UNTNREA 4. 5% B TR P SR M RN [ 52 4 a5 oK, 430l
90.65+0.02 F10.35 +0.03, 45RFEWH fE7d
it U N, PHGG AT 44 i T8 62 19 P 3R M 0 [l &2 4k
i HI AL P A8 . )RR AR WK 52 8 ) 4 5% . PH-
GG 1AL PN ZR 1 R (] &2 P 18 n 1 S B, mT BB S T
A1 A AR 4 254 32 31— 2 i, PHGG h & A
B2 RKESR A BEE PHGG U (1 384 in ,
Kbk Z 17K 435 PHGG &5 4, (i i #f 2 F1 45 4 K
B0 WA = Wi 0 DA E R ORI ) [ e e 9 E
AEEEP,

25 AEBIMER PHGG X i F8C 1 A2 58 R 152 1w
Tab.5 Effect of different dosages of PHGG on texture characteristics of bread during storage
(it /d w(PHGG) /% TR /N P MELIgE /N JBe RV -k
0 5.90 +1.67" 0.79 £0.07° 0.85 +0.25" 4.63 +0.94" 0.46 +0. 06*
0.5 9.28 +1.01" 0.65 +0. 05" 3.66 £2.11° 5.99 £0.17" 0.32 +0.04"
: 2.5 17.00 £1.38* 0.57 +0.01" 7.84 0. 09 9.63 0. 69* 0.28 0. 00"
4.5 13.82 +0. 18* 0.63 +0. 04" 3.37 £0.29" 8. 71 +0.45* 0.31 +0. 02"
0 11.88 +2.45° 0.57 £0.01" 4.55 1. 19° 6.80 +1.26° 0.24 +0.00"
0.5 11.77 £0.73% 0.58 +0.03" 5.50 £0. 18* 6.81 0. 04 0.26 £0.01"
7 2.5 13.26 0. 97* 0.58 +0. 04" 5.39 +0.13* 7.61 0. 09* 0.27 £0.01"
4.5 16.33 £5.31° 0.65 +0.02° 6.81 2. 88* 10. 60 3. 76* 0.35 0. 03"

AR/ NE FEFIRAE R — B [HAR ] PHGG #s izt iy 45 25 5 3% (P <0.05) .

2.3.3 PHGG Him it B A A @ e K555
A DA

FIFAR 23 #ER H NMR 4 7 A [8) 35 A0 4
PHGG T £ it 78 191 19 P &R 7K 43 70 A 5 1 B 1% Ol
PHGG #S I X i 3 162 7, A9 5% i UL &1 3, 8
FRFE S K A3 B TS Bl DNk e s XoF B il TR I
)N ST 55 58 B, W4 T RR SRR X 0 2K 43 1Y
X g E 3 P LR 3 A ih i,

701
T22
60 w(PHGG)/%
0
50

—0.5

. —25

1 40 —y

1000 10 000

0.01 0.1 1 10 100
T)/ms
(a) fifigcl d

53

REBEREMHFKRIEER 3 PR T, FoR L&
K GG R 0. 01 ~ 1 ms) |, T, TR 5945 G 7K (it
BRIHE R 1 ~ 12 ms) |, T,y F R [ K (I8 E]
40 ~250 ms) , T, 88/, 7K 53 09 A B8 Bl P BRI, R
Ko 5 HADY TS A SR> R 7 d i, T,
st T4 B ) W 1) 20 B8 B ( 5t 74 B Tl s/ ), 3R B Tt 4
R 4. 5% (1) PHGG B JINAT 1G58 1160 N R 559 245 6
K GHAMY LS G, ATEdE X RE S & E

701

6ol Ty w(PH%C)/%
50F —0.5
—25
40 —45
=
oo 30
i
iz
20
10 T,
0
0.01 0.1 1 10 100 1000 10000
Tz/ms
(b) fi##7 d

AR PHGG X fift JCHH T 42, 7, ¥ 52

Fig.3 Effect of different dosages of PHGG on bread T, during storage
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JRZ IR AR A S ELAAR R R A AL 34 7 22
PR AT,

FARB KA G T AR (A,) W3 6, Bl et
A IES A, R 2 R R, A, 2 BT, X
T2 £k F D DR 2 T DY A ) b 2K 3 () 3 B
B A, T BE 5 P PN B 4 A P AR
PR — GBI, 45 T 1 G i AR 7 LU AR AR 22 5
XA L, 3 4 PHGG A AL A, T, 7n
TSR 0. 5% F 2. 5% ) PHGG TRt A, 1Tt
(f# 1 d) BN E& 50 50k 4. 5% 1) PHGG T4
Ay BT 7 d) , B PHGG 2 37E T 62 9 0 ) 5
gEAK I B A Aok ek A KA X S e
Wang 25 4 i — 2k

6 AU P AR A K Ry i T AR LA

Tab.6 Ratio of peak areas of water content in

different states of bread during storage

i1 d fitig 7 d
w(PHGG) /%
Ay Ap An Ay Ap An
0 26.44  69.31 4.25 25.69 70.57 3.74
0.5 24.05 73.03 2.92 25.04 70.51 3.39
2.5 24.36  72.08 3.56 21.60 74.91 3.49
4.5 24.50 72.44 3.06 22.60 72.68 4.72

Ay FBREE G K BRI 5 B 5 Ay, S8 25 B 7K I AR 5 LE 5 A,
h A K B TRT R A L

2.3.4 PHGG Hm2 x4k B4 A @ £ b 30
TR %) 728 Joit 5 T, A O 9 1) B AR A G, 60 ~
120 °C HH B W AR Ay 74 B8 93 1] A 1) i fe e 0
TR /N Sy 1T 6 B R0 AR ks, T R B oy 1) 2 fb
JEUT ) PHGG SR i (B Ak k% ( AR (1 52 0 UL
7, MR T WAL B R ] A SE G 4 2H TR
() AH B8, 2 B AL AL RE B WomiR . ZE TR
— itk ], PHGG 3 fin et X 10 6, 2 A0 A 8 114 52 Wi 4
BRIARE, 1 d N, PHGG BIAS IS N 1 i 40 iy
AH 9K 7 d B, PHGG BIBSIMFEAR T AH, H
AH [i% PHGG ¥ in &2 (9 34 Jin i F B, o PHGG
I A R 4. 5% T AL AH X IR Y
(0.87 +0.08) J/g M % (0.38 £0.32) J/g, £ W]
PHGG 7 5 11 it 98 v R A5 400 1l € 4 1) & Ak, I8 22 1
AR, US43 4K 2. 5% 1) PHGG X 1 £ 1)
AT W EUCEE N, TR S K E R mA X,
P KRB K A IR R R, TE R R T Y 43 il
ML K, T 2 T4 & A7 i PHGG
T R R B 4. 5% WAL S K B R TR
TR 0. 5% 1R AL, 16 2 40 1 6 & 1k, 7T Rg
s TR 1 PHCG IR T 14 N 3858 25
BKEAR N B K, BT T BE R 5 K 485 BB B

4 1 (28]
élIlEllEl[ "o

F7  RFEEGINER PHCG Xt i £ 1k 1 f2 i
Tab.7 Effect of different dosages of PHGG on bread aging during storage

t(fi#50) /d w(PHGG) /% T, G&4R)/C T, (WEfH)/C T, (%1k)/C AH/(J-g™Y)
0 45.30 = 1. 69° 49.70 =0. 00° 55.98 0. 17° 0.06 0. 02°

0.5 46.17 £1.51° 49.80 % 1. 56 55.81 =0. 58° 0.12 +0.03"

! 2.5 45.25 +0.21* 50. 45 £0.21° 56.95 = 1. 06* 0. 19 £0. 00
4.5 45.25 +0. 35" 49.55 +0. 35" 58.40 +1. 70" 0. 14 £0.00%

0 41.15 £0. 49° 48.15 =0. 07° 57.90 £1.27° 0. 87 0. 08*

0.5 41.95 £0. 07° 48.25 =0. 64° 57.15 £1.63° 0.74 0. 05*

7 2.5 42. 88 £0. 95° 48.70 +0.71° 57.04 = 1.07° 0. 68 0. 02°
4.5 46.25 +3. 46° 51.80 +3.54° 61.05 +2. 62° 0.38 £0.32"

ANFING k3R R — A AN R PHGG #8025 25 5 .35 (P < 0. 05)

2.4 PHGG HFmEXEHERE TN

TR R CELF | 11 3% IRUBR AR A ] 4257 3 il A
AT 7= i RS2 R e R R A A R
PEN R DL 4, PHGG % A8 B A 1)
S LR 8, SXTREALAH L, A B 7 o PHGG 1Y
FEER 2 T 5 PG bR A FRAE , A [A] PHGG
N0 TR A 2 B AEAE 22 R, PHGG IR

SRR T T AL AR | 1T JER U R R ] 37
&, Horh PHGG WL R it 7048 2. 5% ~4.5% 1)
HALIEAr 40 (B 4) . PHGG B 7R €0 15 & 1A
A2 A B R, X S HE S A NREA X, 5
A2 SR — (£ 2), A, PHGG Z A
JEPEE T SRR A e B L EE T
T A B XU T 0 P 00 S B T R — RE R BRI
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Fig.4 Radar map of sensory evaluation
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SUAEAE, WAL R IR, ST 2. 5% 4 1% T 4,22 T A 4%
L (E 2) o T AN 4553

3 5% it

AW R, 5 GG ML, B i 45 19 PHGG 3
JEE A4y o B R AIG, O TR O B R
PHGG (VSN i 25 28 1 T A A MRS 4k, S xR
ZHAH L, PHGG X 1A He 25 TG i 2 52 ), FeAIR 1 TR
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Tab. 8 Effect of different dosages of PHGG on sensory evaluation of bread

BE RS/ 53
w(PHGG) /% - —
S % RIS 1k AR Z
0 5.63 +0.52" 2.50 +0. 53¢ 4.75 £0. 46° 4.88 +0. 64" 2.88 +0. 64¢
0.5 5.75 0. 46" 4.50 £0. 53¢ 5.88 +0.35" 5.38 £0.74% 5.00 +0.93"
2.5 4.50 +0. 53¢ 6.63 +0.52" 6.25 +0. 46" 5.88 0. 83 5.88 0. 83*
4.5 7.75 £0.71% 8.13 +0. 64° 6. 88 +0. 35" 6.13 +0. 83" 6.63 £0.52°

KRV ING FRER IR RSB 22 5+ 35 (P <0.05)

LR 0 % $ i 1 TR A PR | T Tl L4
O, 767 d R, PHGG 425 1 Mt iy i
PEAN S A SE T AL N B I K i B FE— R
ORRE T S RRE ISR T AL TR
BRI 45 W], PHGG 20 TR A3 14 34 43 125 T o R
Hiifd, LA BT ERERFFE 45  PHGG N (i
B K 2. 5% ~4. 5% I ] I 35 k56 T 40 4 BL R
AT AEIECRRE PR S B, AR BN RS T
AP EIRA M T % PHGG 78 1 4 H 19 7 FH B2 AH 56 5%
MRS 2% 6T PHGG W fa] 5% mi Hft 25 750
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Enzymatic Preparation of Partially Hydrolyzed Guar Gum and
Its Effect on Baking Characteristics of Bread

WANG Jinmeng', SUN Chunxiao', WU Bo'*, WANG Yunlong’,
ZHOU Qingli', GUO Qingbin'™*, WANG Changlu'***

(1. School of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China;

2. Hangzhou Biocom Biotech Co. Ltd. , Hangzhou 310014, China;
3. National Key Laboratory of Food Nutrition and Safety, Tianjin University of Science and
Technology , Tianjin 300457, China)

Abstract: In order to study the effect of partially hydrolyzed guar gum ( PHGG) on the baking
characteristics of bread, PHGG was prepared by enzymatic hydrolysis method with guar gum (GG) as raw
material. Based on the comparison of basic composition differences between PHGG and GG, the effects of
PHGG dosage on the baking quality and storage characteristics of bread were studied by texture analyzer,
low field nuclear magnetic resonance analyzer, differential scanning calorimeter and nine-point hobby
score. The results of basic composition analysis showed that the viscosity and molecular weight of PHGG
decreased significantly compared with GG, which were (118.80 £ 0.62) mPa+s and 8.1 kDa,
respectively. The analysis of baking quality showed that the addition of PHGG had no significant effect on
the specific volume of bread, and the baking loss rate of bread was significantly reduced from (14. 08 +
0.77)% to (11.73 £ 1.29)%. The color of bread was also improved. The results of storage
characteristics of bread indicated that, PHGG significantly increased the water retention rate of bread from
(77.48 £0.43)% to (85.58 +4.15)% during the 7 d storage period. PHGG also improved the
cohesiveness and resilience of bread. It also promoted the migration of water inside the bread, thereby
increasing the stability of the internal structure of the bread, and had the effect of delaying the aging of
the bread. In addition, the results of sensory evaluation showed that the sensory score of the bread in the
PHGG group was higher than that of the control group. The baking quality, storage characteristics and
sensory quality of bread could be significantly improved when the PHGG dosage was 2.5% -4.5%,

which was expected to provide some reference for the application of PHGG in food processing.

Keywords: enzymatic preparation; partially hydrolyzed guar gum; bread; baking quality; storage

characteristics

(TR TKIRHE)



