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Development of Whole-grain Biscuit with Solid-state Fermented Highland Barley
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Abstract: To develop a highland barley-based whole-grain biscuit with improved palatability and functional benefits for
dyspepsia that embodies the concept of medicinal-food homology, solid-state fermented highland barley whole-grain powder
(processed with Lactobacillus acidophilus) was used as a primary ingredient, and rheological and thermal properties of the dough,
as well as texture and sensory scores of the biscuit, were measured. Response surface methodology (RSM) was used to optimize
the formula of the biscuits. After the addition of HMSC, powdered sugar, and NaHCO;, dough elasticity (G') and viscosity (G")
increased with the increase in frequency, and viscosity decreased with the increase in shear rate. With the increase in the mass
fractions of powdered sugar and NaHCO;, the gelatinization temperature increased, and the enthalpy change decreased. After
the addition of HMSC, the hardness of biscuits first decreased and then increased, whereas viscosity and chewiness significantly
increased (P<0.05). After the addition of powdered sugar and NaHCO,, the hardness, brittleness, viscosity, and chewiness of the
biscuits significantly decreased (P<0.05), whereas the samples treated with NaHCO; exhibited increased chewiness. RSM results
showed that mass fractions of 7.7%, 11.3%, and 0.64% for HMSC, powdered sugar, and sodium bicarbonate, respectively, yielded
the highest sensory score for the biscuits. A crispy biscuit with digestive-enhancing effects was successfully developed, providing
novel insights for the development of homology-of-medicine-and-food products and whole-grain foods.
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Table 1 Sensory rating criteria of highland barley biscuit
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Fs 24k ol
-1 0 1
A HMSC/% 6 8 10
B FEE % 0 10 20
C NaHCO4/% 0.5 0.6 0.7

13.7 Mo FRELMHTHTE TR T oK
BN RN

2 Hf GB 5009.5-2016 € & i % 4 E Kb e & 5
AR E R IEY WEPFTEAR : 21 GB 5009.3-
2016 (B dh e 4 B bR E B oK o il E ) e
PEFK4y s M GB 2009.5-2016 (£ 5 224 H K b
b R T e ) e UE R s 2] GB 5009.4-
2016 (& EF R &P R e ) e
PET K4y ; 218 GB 5009.88-2014 (£ & 22 4 [F K Ax
#E B RE AL ) MEDFTRE LY, S
GB 28050-2011 & dh 22 H S brife WAk £ 58
PRATENDY W EDFT oK A REE R, Hd, feiE
(kJ/100 @) == [ R (g) <17+ 87 (g) x37+ Bt /K
&Y (g x17+ BEEL4E (g) 8.

1.4 FHELKITE 940
K SPSS 20.0 #4740t 40 M, BEE R N

B + brEfm 2z, P<0.05 oA REWEZER. HH
Origin 7.5 B AF 2 B E .

2 HR5R

2.1 HR2AYOT T A0 A YRR A

2.1.1 BFasair

T [ e AR5 B o] LR G G SR, 1T LA
A 2 S WL T R S R A I TR o RS IS ] LR 451
HMSC. #E#F1 NaHCO; ()5 BRI F17E 25 CHEAT A
i, SR PR, GRS, 6"
FORHE BRI, FEST) G R G ZRBE A SR 1)
g, B GESET G G G Z A A,
FEOA T e K AR . 5 HMSC R E BN
0% ML, FREDE 6% 4H G' M G % BEFILE i



MK EBBHT

Modern Food Science and Technology

B0 H10% 20 W3 T, HMSC & 43 80 12%
i G A G BB, W] HMSC KN FAR 1 TH 5 &
HerE, MRE Y SRR S SR ), R
)% FB2 I 2% 5 AL R 55, HHMISC (R0 0 N A8 556 7K 2 fie £ 2T
et %, T FROKRABEE 2 R, SRS T SR IR
Mo BRI V0 50 R BT R A8 0 3%~12% KA EERY
S, T B i A 5 S 3 AR S T v, WS IR R
ot 6% Ja G" W/, TN HMSC @it 8% f5 G
LM, XAl fE S HMSC ks B0 e sy i sg kv
ERA4AG K. BEERRIESBME R, GG
HIZEH RIS, X555 B e 2 (R
YEFAT 5%, T SHR -OH 3 [ 2 1A B8 B A kAR
W 2 3858 SRS KR G K AT RE A B TR
BESARB 7R E, HI5 T BN - B8R
MIEAE B K, Zhou S5V fRRF 70 th41 38 BE A8 1T
Siekh e e, RS BN 15 S0 AR RE
SiEbiR G R SaPER K. B NaHCO, Jii 2 77 4
fIIE K, G A G Ik, NaHCO, i & 4> 3H 0.4%
I G'F1 G A%, G AT G T i i B Bk o 1
LR E R A LB U E ARG, AREE
SR 0 — e 5 MR [ ) e, Jia 252 O TR R WA
0.6% [P 8 [ H A B AF A Bk S SR ARe ), T
(19 G' R G B A5 Bl R AR I m . AR 4 SRR
7N, HMSC SRR PERE & 4R 4. Bk 5 080 i A LA
FH BA 2 NaHCO, 5038 £ [ J53 45 A4 W DA s il 11 41 Fr) 26 e
PR AT S0 16 T

¢4 G"

a 300 000 ——HMSC 0% ——HMSC 0% =300 000
—~—HMSC 6% ——HMSC 6%
——HMSC 8% ——HMSC 8% i
250000 F __ e 10% ——HMSC 10% 250 000
HMSC 12% - HMSC 12%
< 200000 | — HMSC 14% ——HMSC 14% 4200000
(=4 =]
H 150000 4150000
i W&
100 000 7100000
0.01 0.1 1 10 100
% / Hz
G G”
b —=—sugar 0%  ——sugar 0%
250 000 | ——sugar 10% ——sugar 10% —4250 000
——sugar 20% —— sugar 20% x
——sugar 30% sugar 30%
200 000 [ sugar40% ——sugar 40% <200 000
£ £
~ 150000 1150000 —~
3 — #
100000 {100000 %
50000 7 = 150000
e —:-v—:—'l‘_:“f"ﬁia-—o“
0.01 0.1 1 10 100
WK / Hz

2026, Vol.42, No.4
G G"
C ——NaHCO, 0.0% —— NaHCO, 0.0%
——NaHCO, 0.4% —— NaHCO, 0.4%
200 000 - — NaHCO, 0.5% —— NaHCO, 0.5% <1200 000
——NaHCO, 0.6% —— NaHCO, 0.6% .
NaHCO, 0.7% — — NaHCO, 0.7% //‘
150 000 -~ NaHCO, 0.8% —— NaliCO, 08% 4150 000
< L <
A gz &~
100000 = 4100000 3
3 E &
50 000 = 450 000
%
0.01 0.1 1 10 100
A2 [ Hz

B 1 5 HMSC. #E#3F1 NaHCO, By T ik F
G, G"FBSREMEN
Fig.1 Variation of G, G'" with frequency of cake intervention
dough with HMSC, powdered sugar and NaHCO,
E:a A A HMSC ¢4t F Rt @ B G G" MU F 49
TAG; b AR etEp ey TR A G G RIME N T, ¢
A7 NaHCO, #95HF R @ B G'. G FIRF 49 T4k,

212 Faratt

T A 260 12 1) 22 S T e 22 s O T B Mk R P e, AF
FETH] ) 3 1 AR A TR n AR R R
BT 25 °C I BY )3 260 A [F] 5 0 & HMSC Hi A Al
NaHCO; [fi A1 & 1 1 s m, 25 R a0 2 frs. HMSC
JR B H e 0% N F] 14%, NaHCO, )5 &7 $H 0%
BINE] 0.8%, [ [ (B 1t B 8 11K, 6% () HMSC Ji
4 Ha T A B B, 0.8% F NaHCO; fii & 43 31
I 1T P 280 1 A ARG, % R I H A A= A A 11 B D) A 4L
WBNAT N, X 0] DARRRE N B D) 22 14 5 AR oy FHE 2
gk, SHEELE TR, XL hT
KT EUA S BB, BIRo 78 2 A A
B = S 1) S5 R REIR . Yan 2P O HIT 7T 2% W A6l
DR 2 0 S SR R IR, EERUEKR
Sy TR S R 5, T T A ) 2 P 2R B A AL AR
1k, {H HMSC Jii &2 7 £t 6% I 1H B 26 1 Ak, X )
At 5 HMSC ) £ 4 A1 NaHCO, (1) 85 Bl A7 6. H
B 2 5 B 0% 16 K2 40%, T [ A4 26 1k 3 v 44
Ko 40% BEFr o7 B 70 B RS Ve de s . MR B I 57K
2 IR )RR ELAE AT [ 45 0 B 0 R, 36 T T ]
LA AR B T 2 T A LGSR AT R, AR T I ]
APtk 7y, #Es 7RSS T
Z AR 2R, AT [ B 3 K. Taheri 252 {6 7T
KB, IMANBER G AT R RN p-FLEREE 9K E &
VRIS UIRALAT R, AR AFRE RN - AL ER B N
KEEVMBERR. SR RRY, RN
5 HMSC HIHh Z 5% K T4 m e, Bk 5K
2 18] {4 I BA & NaHCO, [ 55 58 4 >, HMSC il

171



MR B

Modern Food Science and Technology

2026, Vol.42, No.4

NaHCO; I 2 1 11 PR PRI, A b 2 A5 i (A1 26
PR

a 140 000 + 140 000 - —.-— HMSC 0%
1200001 | ‘1000r DR
* ~-HMSC 8%
100 000 - 100,000~ ~v—HMSC 10%
< 80 000 |- HMSC 12%
A 80000 I
g 60000 L 60000 - HMSC 14%
@ 40 000 | { omol
20 000 20 9%000s oA(I)m OA(;IS oAtl)zo volzs 04;30 oA(I)35 oA(;4o
0F \§§s§_* . W

0.0 0.2 0.4 0.6 0.8 1.0

W ] (1/s)
b 160 000 - 140 000 - —=—sugar 0%
140 000 [ 120 000 |- —e—sugar 10%
120 000 - 100000 L . 4—sugar 20%
40000 A\ —v—sugar 30%
% 100000 - i \ sugar 40%
£ 80000 F 60000/~ \
el | ¢ 40000} :
A ——
| 0 ) L ) . L P
20000 - 0.00s 0.010 0.015 0.020 0.025 0.030 0.035 0.040
sy »
0 C 1 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
A/ (1/s)
C 120 000 120 000 — —=—NaHCO, 0.0%
. —~e—NaHCO, 0.4%
100 000 |- 100 000 |- 4-NaHCO, 0.5%
RN ~v—NaHCO, 0.6%
, 80000 F 80000 \ NaHCO, 0.7%
n\? 60 000 | 60 000 - : *—NaHCO, 0.8%
sal
£ooml fomt T
20000 .
20 000 - | L | L L | |
0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040
.
0+ *
0.0 0.2 0.4 0.6 0.8 1.0
P [ (1/s)
B 2 Fin HMSC. #E##1 NaHCO, i F ks
HRARERE R T

Fig.2 The change of dough viscosity with frequency of cake
intervention with HMSC, powdered sugar and NaHCO;
72z a A m HMSC 894t F TR & B A6 b RS 5 09 4L
b A A At 9 BT A @ B 25 MR F 49 AL ¢ AR
NaHCO; #943t-F R34 d B 25 1 RSR 49 4k,

22 HERGT WG E W RS

T A ) R PRV E D RIAGAT T RE RS 1R 738 A o)
T ER AR AR R IR B R Y, Xk
REPEE TR SRR K5 = o BORT BB Ve by B SR
JER L. N T WF 7 HMSC. #E 8 5 NaHCO, %t
TOURE A 1 A B 1 RS2 e, 3 ATROUE )2 T 4 7R R
ma 5 R, R SR ) 2 R i B #GE (DSC) ME T

172

HMSC. F#¥3 F1 NaHCO, % [ A1 FRe 14 i s e, 25 5
W, B 3 AIE, FEE HMSC & 5misin, 7,
T, R T, 43 5l )\ 49.24, 51.79. 57.25 C P& A% & 41.36.
50.38. 56.98 ‘C. AH )\ 0.30 J-g”' J & % 097 J-g'',
HMSC (1) 28 7315 U B BURL 25 5 I B 36 76 5 B kL
FT, fSUE R BRI K PG 5, R R TR RORE ()4
WAEA .. Yang S5 R, FH M DR
¥ T T, Tk, AH S, 205K AE R 1 1
P 2 R K P IEBI P R0 AT R A i A SR AR K ek, LR
TUER BRI, AH 25 R, X Res S5REIER
S ERUAFRIOBATSHERNEOE XK. HE4
AIR,  BEAE R TR EO I, T, T, AT, 535
4741, 50.06. 57.39 CHifNZ 48.39. 51.84. 58.99 C,
AH FEAR, B INER (SR AG TR BE T &, TRk F e
B HUKTFAETE SR R, FECA BUKII AL, 0
1T VEA BORL PR A A AR, TERE IO AEAE T,
VR UKL Hh SR 1 T R s R R VE R OIS B0E R
BURL A I IR T, TR ORI R R N fy
® 50K, BE#E NaHCO,; i &0 Bk, 7. T, il
T3k, AH M 1.99 J-g' (0.0%) FEF 1.311-¢"
(0.8%). ZRHAfERGEGREN, HMSC 5 dlE
o FHEAER, {230k rmitl, Bk 5K 34
E HI A NaHCO, 2= BRS [ 1VE ¥ 43 1 A S B 25 &
S EUTE R DU TE 2546 I
%* 3 HMSCHME 3T #4F R =20

Table 3 Effects of HMSC addition on thermal characteristics

HMSC/%  T,/'C T,/C T/ C AH/(T-g")
0 49.24+025" 51.79+0.32" 57.25+0.61° 0.30+0.02°

6 48.18 £0.58" 50.80 =0.81° 54.30 =0.55" 0.31 =0.02°
8 41.17 £0.68" 45.58 £0.37° 56.71 +0.39" 0.43+0.01°
10 47.71£0.36" 50.70 £0.23" 55.80 =0.34™ 0.65 = 0.03"
12 4129+0.62" 45.14+0.46" 53.83+0.24° 0.92 +0.02°
14 4136+0.28" 50.38+0.72" 56.98+0.22" 0.97 % 0.04°

Z: RIAAERFTRGINEFHRATEALE 2R

(P<<0.05). FH.
= 4 EMRRMEXT AR R

Table 4 Influence of powdered sugar addition amount

on thermal characteristics
FE Yo T,/C T,/ C TJ/C
0 47.41£0.11° 50.06 £0.41* 57.39+0.33" 1.95+0.04°

AHI(T-g")

10 48.04£0.14" 50.57 £0.53" 58.48 +0.51" 1.52+0.06"
20 48.18+0.21" 50.80 +0.22" 58.60+0.17° 1.51%0.01°
30 48.32+0.24" 50.96 £0.45" 58.84+0.26" 1.47=0.02°
40  4839+0.31° 51.84*0.63" 58.99*0.34" 1.57+0.01"
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F 5 NaHCO,#mE X #A4F1E R 22

Table 5 Influence of NaHCO; addition amount on thermal

characteristics
NaHCO,/% T,/C T/ C T/ C AHI(J-g ")
0.0 45.80 +0.48° 49.02+0.24° 5430 +0.15° 1.99 +0.02°
0.4 46.39 +0.56™ 49.37 +0.31* 57.52 £0.24° 1.87 +0.06"
0.5 46.71 £0.28" 49.64 +0.28" 58.16 + 0.52* 1.95 +0.05°
0.6 47.03+0.42° 49.69 £ 0.26" 58.86 +0.46" 1.87+0.01°
0.7 48.18 £0.51° 49.72+0.62" 59.02 +0.34" 1.54+0.03"
0.8 48.99 £0.12° 50.80+0.71* 59.58 £0.15" 1.31£0.01°
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TERE. Wbk, #abE. FHvE. ZhPE. PHNE MR
SRV T A Hr o W B R bR AR 6 WA, TR
Jn HMSC [ TR S PRI 5, A\ 0% 211 1.9x10° g
HEKE 14% 4110 2.2x10% g, b P 0 L0 4 B 3 T

(P<0.05, HEHLREEZER. 10% i HMSC Ji
A R RAR,  [FIR B A S, AR
Sy TRH N, RGO P B . X ATRER H T
HMSC £ ILAE . B2 /Sril. XS P &0 Hips
B AN S TR, TAE AR U s A oK. H
LT EHEL, IR S, DRTRIBERE. Matk. kA
MR B 2 R (P<<0.05). BEE — R i), &l
DAY/ 7K 3 NGET N SR BIANEE #, A A5 0F T AH X
AR mE g X Y AR A AR T 1 B A TR
AT KR (R AT DA D00 S B e . AR 8 T
A, DFTRAERE . S ARG M BE & NaHCO, i 2 704
(1) 38 IR FAAEC, 17 PE Ag 4 i %5 NaHCO, Jit & 73 45 1) 3
BT R, 32 EH T R R A P 55 B AR SE A P X
T BE AL R G A R R S . R R A R, BRI
VS, (APFTEEEEROR, X TTEES HMSC 5H#E
BRI EEAHEE K.

% 6 HMSCiRMMEXT BRI 20T
Table 6 Effect of HMSC addition on texture

HMSC/% E g Motk /g L3 FERME Fhit ik = 4t
0 19835.58 £ 854.11"  378.54+40.25" 0.33+0.03" 0.19+0.00° 2751.35+251.20°  99521+925  0.14%0.00"
6 18 864.02 £352.76°  395.76 £ 66.55° 0.34+0.08" 0.17+0.01° 3081.38+457.82° 1023.34+5.10° 0.13+0.01"
8 18382.44+1195.53" 365.96+21.79° 0.32+0.01° 0.17+0.02° 3125.00+574.39° 1134.25+307.18° 0.13+0.02°
10 15 666.88 £839.32° 39298 £82.26° 0.34+0.01° 0.20+0.00° 3301.90%140.13*  1110.59+6.22°  0.16+0.00"
12 20579.83 +1442.80" 443.07 £60.49" 0.38+0.05° 0.20=0.01° 3830.78 £404.90° 1548.02%180.57" 0.15+0.00"
14 22804.71 £935.78"  398.62+ 148.03° 0.32+0.04" 0.21+0.02" 4897.39+597.81" 1624.21+116.82" 0.16%0.14"
x 7 fEMHRMEX RN
Table 7 Effect of powdered sugar addition on texture
ABH % A g Mok /g =43 FERob Fhb wpLeg b B A
0 26164.66 +375.23" 53943 £65.63"  0.44+0.06° 024+0.02" 6523.90+208.14° 2611.33+252.31° 0.18 £0.01"
10 23 451.66 + 164.19"  535.64£17.50° 0.39+0.03° 0.27+0.01" 6300.92+246.65 1799.69+179.78° 0.21+0.01"
20 21355.82+1791.92° 531.52+8.17° 0.37+0.01" 0.24+0.03" 4066.65+839.05° 1530.25+174.40 0.19 £0.03"
30 18 477.92+452.61°  394.57+122.16° 0.36+0.06° 0.19+0.02° 3533.40+95.18°  1219.80+28.98° 0.16+0.02®
40 16 791.27 £ 640.72°  349.41 £4924°  036+0.06° 0.16+0.00° 2704.75+250.16" 951.03+117.89°  0.12+0.01"
% 8 NaHCO,H &R AR
Table 8 Influence of NaHCO, addition on texture
NaHCO,/% A Ig Hebt /g B FERM bt ik = 4t
0 2451236+ 1123.20° 349.23+5021° 0.37%0.02° 0.22+0.00° 6201.21 +45621° 7152246625  0.17+0.01°
0.4 23676.96%1363.06° 354.57+63.44> 0.42%0.06° 0.23+0.01° 5504.14+482.84" 908.83+80.61°  0.18£0.01°
0.5 22157.99 +69527°  316.56 £30.41° 0.40%0.06° 022%0.01° 482242+7937° 1277.59+8825 0.16%0.00™
0.6 21513.95+1479.16°  444.56+90.38" 0.39+0.02° 0.20+0.01° 3660.17 +696.44" 1821.53+123.37° 0.15%0.01"
0.7 18 723.28 £1259.04° 486.49 +124.70° 0.35+0.02° 0.20+0.02° 371043 +652.24° 1862.91+4723" 0.16+0.01"
0.8 16 643.02 +964.88"  319.86+42.20° 0.33+0.00° 0.180.01° 3128.19+360.09" 2039.08+75.14° 0.14+0.01°
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Fig.3 Changes of sensory scores of highland barley
whole grain biscuit with the addition of HMSC, powdered
sugar and NaHCO,

DEFHRE R 3 fos. 7 NERE S Husd 5
ROBUEVE IR T Rl . 24 HMSC & 5508 8%
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TR A AR S G 7], AT DL RS S RIE, ek
AT PAr S E R A VERE & 247 4, (R Ry
MIHIEME (AT AR, gREW, L
TR B AR AR R B, 5T 5 23 2 10% OB A2 DA™= AR
oF A A A R AT o T B B A2 R L A
7] NaHCO, i & 7 o0 UF T U B R tE i . 51
fALFEAREE, RN 0.6% NaHCO; FRIEE 52 I 5 i i
AR Z M. BE IR R HMSC. Fik 5
NaHCO, 7] DA B UK, B 1 11 ROR R B R 1t
13BN T AT 5

2.5 HRUFT OB A

% 9 Box-BehnkeniZit ARERLER

Table 9 Box-Behnken design scheme and results

KI5 4 B C BB o

1 0 0 0 30.23
2 1 -1 0 22.36
3 0 0 0 29.93
4 0 0 0 29.88
5 0 0 0 30.15
6 0 -1 1 26.19
7 -1 0 -1 24.05
8 0 1 1 26.96
9 -1 -1 0 22.28
10 0 0 0 30.03
11 0 -1 -1 26.52
12 1 1 0 22.92
13 -1 1 0 22.54
14 1 0 1 24.54
15 -1 0 1 24.45
16 0 1 -1 26.93
17 1 0 -1 25.31

F2% 9. 10 RN, 57— K B [ A9 7 7 <
Y=30.04+0.226 34+0.250 0B-0.083 7C+0.075 04B-0.252 9AC
+0.09BC-4.794°-2.738°-0.665 7C°. KA B 5 H
W AR R ERMERR, ZEA R B E
(P<0.000 1), KA A EE, %M R=99.86%,
R,7=99.67%, PLHIIZB A 5 A RIF. A=
L NAR 2 2R PE R R B2, 0] DU T OB 1) 3R
TCO, ER ] 4 AT N 45 SRR A, JE i
T B8 43 A1 77 3355 AR B HE AT 23 BT, 24 HMISC i
BT ECN 7.7%, BER L& 77 # 11.3%, NaHCO; Jit
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R0 FENMERE
Table 10 Results of analysis of variance

RE  FHA AWE ¥HF  F{A P REH

Pzl 140.48 9 15.61 541.57 <0.0001  **
A-HMSC  0.409 5 1 0.4095 1421 0.0070 *
B-#4r  0.5000 1 0.5000 17.35 0.004 2 *
C-NaHCO; 0.056 1 1 00561 195 0.2056
AB 0.0225 1 0.0225 0.7807 0.4063
AC 0.3422 1 03422 11.87 0.0108 *
BC 0.032 4 1 0.0324 1.12 03242

A? 96.64 1 96.64 3353.04 <0.0001 **
B2 31.34 1 31.34 108743 <0.0001  **
c 1.87 1 1.87 64.75 <0.0001  **

£ 02017 7 0.0288
LPIR 01158 3 00386 1.80  0.2871
iz £ 00859 4  0.0215

Ba 140.68 16

E: U P<0.05 KFRZF, ¥ £ P<0.001 KFRZF,

B: #8} / %

=2

S

C: NaHCO, /%

C: NaHCO, / %

~—, 10

c:Nchojx%O-ss 0s00 B: BEK /% B: 50 /%
4 FREZEEAMNBRESYH T EE RIS f
545%E

Fig.4 Response surface and contour map of the interaction
of various factors to the sensory response of highland barley

whole grain biscuit

26 REFRLLMHTETEFRGTHHE
A IR UL R AT

B H R AR 5 T EERUFT A 7R
H R e g IR 1. R 1 AT AL, 5T R
TAHEL, B FRROFTIRER . EER. B
7.24%. 6.26% 14.66% (P<<0.05), W] o
TFTHRHAEESIERME. A, B ERYFT 1A RE
WL S RE R A 4E LT F RRUET = 48.05%-
33.11%(P<<0.05), SDF 5 IDF [{JEbAB }y 50.17 #5122,
AT 3 A 3 A AR A B 1RG£ 21 4E KR SDF/IDF
oA R 1:20Y, X e 0 ARG R FLAT 14 [ 45 R I
FRoB A Rk B B B B T E A AR A T e
P AR TR, BAaWMmmmiE.
1 AmERFTFEHESRUFTHEREFREK (1009)

Table 11 Basic nutritional composition of finished highland

barley biscuit and market highland barley biscuit (100 g)

TR & FART s AR T
it /kJ 2058.52 £ 10.66 221921 +12.21°
Korlg 4.29 +0.06a 229+0.19°
Rarlg 1.13£0.02° 1.06 £0.05°

Ea g 8.39+0.23 8.95+0.15°
e Wi lg 20.37 £0.15° 23.87 £0.39°

BRARAL S g 65.82 %0.93" 63.83 +0.88"

BIER L /g 6.81%0.16" 13.11 £0.27°

TR Y g 2.93+0.11° 438+0.19°
3 Zhip

AW FTH, ¥ HMSC. $8Fr. NaHCO, J5, T
H A WA 2R I BTG RE L 1 G AT G SR 5 A e
EGINTTSG N, I AR AR, SR K TR .
B4 HMSC Al NaHCO, Jii &7 B34 in, i B
SEARIRNBE, 17 VAR OB Ay 2 A5 1 (1 P 8 BE 1S K. 1 4]
(I HVRE 45 AR B, Bl G B A1 NaHCO; Jit & 3 301
B, WIALIREE T, AH A, 1 HMSC £ 3 H A
RIS R SR B P 45 SRR W, B HMSC Ji
BOPEOOR, T S B T, R T RE
BETHE, PFTRRIH EBYE R D, 3
Ry 5, ORFROBERE . M. B AN E e 2
fiKo I NaHCO, J&, DFFIRERE. st RPEREAC,
T PELVES VT v o B TR R84 SR R, 24 HMISC Jiit &
TrECN 7.7%, FER R 7 BN 11.3%, NaHCO, Jit &
SN 0.64% I, DFTIHEE T fm. AT E R
DARE R FLAT B [l S KBS BB, 2| YR HMSC
PAJHERY . NaHCO, 9 B FR, B H— 3 A 2
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