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Abstract: Objective To optimize the processing technology of Jiaomaya (charred Hordei Fructus Germinatus, CHFG) and
investigate its synergistic effects and mechanisms on intestinal motility in functional dyspepsia (FD) mice. Methods Thermal analysis
techniques were employed to analyze the pyrolysis characteristics of maiya (Hordei Fructus Germinatus, HFG) and its active
components, determining the appropriate temperature range for charring. Using 5-hydroxymethylfurfural (5-HMF) content, total

flavonoids content, and appearance trait scores as evaluation indicators, the AHP-CRITIC weight analysis was applied to establish the
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weight of each indicator. Response surface methodology was utilized to optimize processing parameters such as temperature and

duration. A multifactorial composite method was used to establish an FD mouse model. Intestinal propulsion rate, gastric emptying

rate, and gastrointestinal hormone (motilin, gastrin) levels were measured to compare the pharmacological differences between

optimized CHFG and raw HFG. Results Thermal analysis identified the optimal charring temperature window for HFG as 217.7—

286.3 ‘C. Response surface optimization yielded the best processing parameters: 270.00 ‘C for 20.00 min. Pharmacological

experiments demonstrated that the high-dose CHFG group significantly improved intestinal propulsion rate (P < 0.05), gastric emptying
rate (P < 0.05), and serum motilin (P < 0.05) and gastrin (P < 0.05) levels in FD mice. Conclusion The AHP-CRITIC weighting
method combined with thermal analysis technology successfully optimized the processing of CHFG. The optimized CHFG

significantly enhanced gastrointestinal motility in FD mice, providing methodological references for the quantification and

standardization of fire control in traditional Chinese medicine processing.

Key words: AHP-CRITIC weight analysis; thermal analysis techniques; charred Hordei Fructus Germinatus; processing technology;
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a, b are TG (thermal weight loss)-DTG (thermal weight loss rate) curves of HFG medicinal materials and different extracts, respectively; ¢, d are TG-DTG

curves of different reference substances.

1 £3%. FREREBUIFAETRMEE TG-DTG fhzk

Fig. 1 TG-DTG curves of Hordei Fructus Germinatus (HFG), different extracts, and different reference substances
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Table 1 Thermal decomposition characteristic parameters of raw HFG materials, HFG extracts, and main components of

HFG
B e meem o PTOY D wn e meem DY PTO
% (Y% min") % (% min™")
i FRIKME  =f~1323 C 917 154 |R&EK TRIAKHE =iR~1795 C 842 2471
TEHMMNEL 132.3~200.6 C 13.80  4.36 TEHMM B 179.5~295.0 'C 17.51 547
217.7~286.3 'C 12.50  40.12 3030 9.61
286.4~326.0 'C 10.30 28.65 & 2 FRIRBERN BE 295.0~597.3 C 26.70  16.40
[EEBRBRFEPT B 346.9~597.0 'C 4.70 21.70 |FIZEER  TIRIOKME: = ~1654 C 1470  0.83
B2y TR =im~1547 'C  1.89 453 TEHEMN B 184.5~2864 C 40.10  6.42
TEHMRMNEL 15473057 C 850 18.94 18.90  24.20
305.7~453.7 'C 2576 32.13 & SE R BRBERY BY 300.0~597.3 C 36.40 16.50
[ EBRBRIFEBT BL 453.7~596.3 'C 4520  9.98 | KZFFW TIRIOKHE =HE~1325 C 573 641
MW TR B =iR~1340 C 592 643 FEAMNE 164.0~222.4 C 2370 2191
FEHANE 134.0~286.6 C 12.80 20.64 222.4~2573 ‘C 1748  1.74
286.6~3759 C 447 520 G E R BRERY B 276.5~597.2 'C 273 1520
B BRRGER B 375.9~597 'C 0.32 038 |D-Jo/KA TRESRKBYEE  =iR~123.1 C 732 741
SRR TERRKEY B EiR~140.1 'C 894 2,17 | AiWE  FEHEME  2264~316.7 C 13.70 28.14
EEHFRNEL 140.1~254.7 C 189  16.80 2840 532
254.7~309.6 C 14.10 36.20 [ FRIABERN BY 316.7~596.9 C  0.75  16.30
] 2 BRRGERY BE 309.6~330.3 C 9.64 2840 |o-iEMilE TURAKBIE  EiE~1547 C 1850  4.76
330.3~597.0 C 4520  0.50 EEHMRINE 246.1~384.5 'C 3450 16.72
SN THEREKNE  =ik~1477 'C 593 12.70 21.80 4120
FEHMRNBL 1753~2642 C 21.00  8.70 ] BRIRBERT BE 384.5~597.1 C 4.71 16.50
3130 52.30
[ E FRIRGEB BE 327.7~597.3 'C 1220 24.26
=N TR =i~1106 C 686  4.13
EEHMRM B 209.0~269.8 'C 14.10 27.54
269.8~336.4 C 4040 39.64
I 52 BRIRGERT BE 336.4~597.0 C 20.60  2.10
Mass-#RERE; DTGuu-R K HR EH %,
Mass-thermal weight loss rate; DTGpax-maximum thermal weight loss veloci.
A |5-HMF B
5-HMF
\ { _JL e W
(I) ' 1‘() ‘ 2|() I 3'0 l 4l0 Sb ' 6b 0 I lIO l 2‘0 3I0 I 4‘0 I 5'0 I 6IO

t/min
2 5-HMF s BBmisif (A) FMEZFHRMBR (B) 9 HPLC
Fig.2 HPLC of 5-HMF reference substance solution (A) and charred Hordei Fructus Germinatus (CHFG) test solution (B)
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0. 2. 4. 6. 8mL, 73BT 25mL &), %M
“2.3.27 iRk EA, F 505 nm KA E R OE
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234 FEEEEE O EE “23.17 BURA T RE S
TR, KR “2.3.37 TR 73T 6 I 4 HIE,
RSD 4 0.03%, 455 BIR1ZAARE % R IT.

235 FaEtEEsg W C2.3.27 WU ARSI
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5E A {H,RSD N 1.80%, 25 F 3 B Atk i IR AE 180
min P F2EPE R I

23.6 BEEMEL IR 2327 TNk 6
PR, RIS “2.3.37 TN &4 E, 5
ST R 5T B4 U0 RSD R 0.80%, 45 SRR BZ 714
HEEMRL.
2.3.7 IOFEEIGEEE FREL 0.5 ¢ FEE MR 6
B35 oA E IR H 100%7KF 7T %) B i
FWE“2.3.27 TN T 4 el i s R, 15 8“2.3.3”7
TR P E AT, THEAS T TP I0RE Eic 2
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2.3.8 FEEIIGE  ARIR 2327 TR iEHI SR
MV, BX 1mL, %18 “2.3.37 TR ik e 2 4
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FE DRI BRI ), AN, D
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FEEZESWEH A N By B ZE 4ANER, GHE
FEERR ATV o BB VRN PRUE LT 2.

#2 EXFRARETNIRE
Table 2 Sensory evaluation criteria for CHFG slices
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60 43 A =BT
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TS

2.5 BRI ERIHAL
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JHIHT 542 R B SR, S VN e br
BN 3 WK, FARSFCHHE T 5 > Ik
B >5-HMF . i 0 Fi b (8] 75 P LU 2 190 4 i i
B, IR IR T AR ME . SR ER, &
FH. BE . 5-HMF 4 AHP 7302225307 5 woanp 4
54 0.550. 0.240. 0.210, —F 4848 (consistency
index, CD fH4 0.009, BEAHL—#4E4x (random
consistency index, RCD) {HA 0.520, —#tEtb=
(consistency ratio, CR=CI/RVD) {H~ 0.017<0.1,
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a5,
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2.5.2 CRITIC M E RZE (wcrimce) FIHISL CRITIC
PR — R R AGE, b 3 B R A 5 5 e AR B
AR . E 5T PR FR AR 0T HE 5 B R 48 A B o
RYECEA B B TEPR BOUALE , X bl o B Bl 8 14k
K, BEBE.

B, BRPEIEEAT RN EA R, FHA
Y — Yinin)/(Yimax— Yinin) X 100, Y IR - FE bR S0
B, Yo BN SRR NG, Vi R &38R R/
{8 o KH SPSS AU FEA M A XS FnttEAL 5 B E AT A

KT, TFEATER . EE . 5-HMF I wocritic 77
WA 0.384 5. 0.3624. 0.253 5,
253 ZERERE (0 s FIHSL RIS EEE.

JE . 5-HMF BIAHRAE R 2L wane Al ocrime, 1%
BT 0 54 ij= wAHPijCRITICH Y wAHPijCRITIC, 152
o sy L RIEFRORTERR i ), B, BE
5-HMF ] @ 444373125 0.606 8. 0.174 6. 0.218 4.
2.6 RERZEREFHEEFITZ
2.6.1 KOG X AR SR T2 R B A
2t 30g, “FAT 5, BTILHLAN, 29T 240,
250, 260, 270, 280 ‘Cif/fE T/l 20 min, MU,
i, RSEEZ Oy, eSO & &, JHRE
o 51 HLSEAVESr (overall desirability, OD). OD=
(1YY 1max—+ @2Y2/Y 2max+ @3Y3/Yamax) X 100, FH Y
NEFERREIR, Yma NS R i K E. B3R 3 7]
w1, BEEICHRE RGN, OD fH &5 EIHE K
s, HAIPHRE N 270 CH OD s, Huk
270 COEERPHIIREE .
3 WHEIREX OD ERFM
Table 3 Effects of frying temperature on OD values

IO G Ak JEEVE 5-HMF/

E/C (mgg™h) ME (ugg)
240 21157 72 78 75 75 72.59 76.40
250 23969 82 80 78 80 5940 78.79
260 24129 92 90 88 90 4448 7643
270  3.1163 98 99 97 98 4274 91.00

280 23386 8 85 84 85 25.57 68.37

2.6.2 B DO AR SR M T2 R BUR
%#30g, “FAT S, BETOHANLA, 51T 270 C
JOHERE T2 H] 14, 16+ 18 204 22min, H
o, B, BISEEEEE IR SR & a, R
W o st 5 OD . B 4 A5, Bl &0 I R 1)
Jhim, OD A 258 ETHEEAGES, FEXbH| A 20
min i OD fH s, #UEH 20 min £

OD fH

F 4 LbHIESERS OD ERFNT
Table 4 Effects of frying time on OD values

@%Uﬁﬂ‘ ST/ @ Ak EEVF 5-HMF/
[&/min (mg-g) WM (nggh)
14 20791 81 8 79 80  64.15 7653
16 27970 84 83 82 8 4623 8503
18 28107 91 90 89 90 5948 90.94
200 31204 98 99 97 98 3960 9162

22 3.0541 78 80 79 79 25.05 82.00

oD f#

2.7 M ESEIEZRFOEEHTZ
2.7.1 e T SR A TS S gh G R RS
U4k, FIF Design Expert 8.0.6 HF44 8 a2
(24) %1t (central composite design, CCD) J5#,
PLEEZZ 2RI R (X)) A ] (X)) 2 AN
FoNEZE, UEFFPRLER. S-HMF & &2/M4t
MR LGV AR R, KA IR 2%
FEFSEMN T2, e 2 & 5 K F3E 13 4
RIS ARG R S S R L S,
272 SERMHT E SRRSO P DL R SIS
BAT TG, 1 BIZEA TR X X IR Z T
A AL T FE A LA TE S/ OD=-25 005.887 06+
167.306 63 Xi+262.918 16 X2—0.294 250 XX —
0.300 592 X12—4.592 88 X»?, R>=0.9458, UiH %M
RIREARRE 94.6% M RLE 1AR4L, PR Y (A&
TR, RIS RZE /DN, AT DL AR 347 43 A AN
TOI o o T 45 SRR T ZE A S R WAR 6, BT 25y
Mo, ZBIA ) BRI H P<<0.001, FREH[H|
AT R R FE 2, TR0 P=0.926 5, A&
ENE L ESCIDE S SR e 7 S

FRAE Fr A3 A5 20 et D A5 B L b B T 19 28 L
VBRI X EEZE DRI T 2R 3D mapim i, 255
DLW 3. B Design-Export 8.0.6 AL AP 15 31 f FEAE
T T2 SECO8I0 IR E N 270.00 °C, Kb
i A4 20.00 min, ZE5F4 A 85.974,
273 EREEI T ZMIAE  ARYE RS H R 4G
B, AR HIEEE A 270.00 °C, A 20.00 min.
UL T2 ESE 3 RSN, 450 3 IRSLIRLE AT
33BN 85.985. 86.017. 86.120, 15FIZEATE T
¥4 86.041, S TRINME ARSI, 15 B FH e 5 i T
M T 23 A R BT
2.8 EFHFRHIAHEIGEX FD )R SAIhEERISY
2.8.1  FEAH A

(D FEEZFRIH: W 100g, BTOHHL
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Table S Response surface experimental design and results

s X/ C Xo/min ME/(mgg) 5S-HMF/(ugg!) (BF Sk & REWNYME OD
1 280.00 (+1) 22.00 (+1) 2.53 27.04 73.00 75.10 74.50 74.20 19.60
2 270.00 (0) 17.17 (2'7) 2.79 24.73 83.53 82.69 84091 83.71 50.21
3 255.86 (=2'2)  20.00 (0) 2.60 23.83 89.00 88.00 87.00 88.00 41.49
4 270.00 20.00 3.21 20.18 96.00 97.00 95.00 96.00 100.00
5 270.00 20.00 3.03 20.54 90.00 90.00 89.70 89.90 82.37
6 270.00 20.00 3.09 20.26 93.00 94.00 92.30 93.10 89.07
7 270.00 20.00 3.07 20.28 92.00 93.00 92.50 92.50 87.04
8 284.14 (+2'2)  20.00 2.38 29.46 91.00 92.00 90.60 91.20 14.25
9 270.00 20.00 3.14 29.26 92.00 93.00 92.50 92.50 71.39

10 260.00 (—1) 22.00 2.80 25.54 82.00 82.00 81.70 81.90 48.04
11 260.00 18.00 (1) 2.54 22.66 87.00 87.00 87.00 87.00 39.69
12 280.00 18.00 2.62 26.92 86.00 87.00 86.00 86.33 34.79
13 270.00 22.83 (+2172) 291 23.69 69.00 70.05 70.50 69.85 52.28

Fo6 EEABFEMHFEN

Table 6 Analysis of variance for regression equation

JEKIE PR HmE By FE P BENM

R 854928 5 1709.8624.89 0.0003 HiEE
Xi 64554 1 64554 9.40 0.0182 &%
X 191 1 191 0.03 0.8722

XX 13853 1 138.53 2.02 0.1985

X 628545 1 6285.4591.50 <0.000 1 5.3
X2 234785 1 2347.8534.18 0.0006 KZE
Tz 48084 7 68.69

KT 4771 3 1590 0.15 09265 A&
gz 43313 4 108.28

BEZ 903012 12

P<0.05 Jyfit3, P<0.01 I, P<0.001 AW RE.
P < 0.05 indicates significance, P < 0.01 indicates high significance,

P <0.001 indicates extremely high significance.

o 2.7 USRS R TS, T 270 C
ZAF TS 20 min, BI1E.

(2) A=, EEGFKIEMS&: WA EEYF
100 g, Wi JE /KRR 2 h, FRRRE SR 4
i, BRBEE 18, 3k, AIFEREIRYE, B
1352 ZFFNbF2 ZF KRR A

(3) EFRVELEAI 6% PREUR R 27 4
FSg, BT 128 mL ZAEKPHRIHAE, Kk
FREL 8 g Wk 4 g Hili. 4 g k. 1 g &R,
FEATBEEERIAT, B 150 mL 2 [E AR, BIfS.
282 SEEUTVE 90 RU/NERBENL A 9 4, RR4 10
W, B/NREI N A BRI, 23 B4
KEHK. . BFEAMEZEK. F. SfE

=

3
Fig. 3

g

,/';;ifo SO
SIS

17.17

7

SIS
i/l ;'I'O‘Q‘
'i?%%$

17.17 255.86
oD {8

255.86

270.00
X,/C

284.14

HHIRE S H R R SR F R AT S IR

Influence of roasting temperature and roasting time

on overall score of CHFG

Ho fHERNDNRAETHREERE, FAHER

INER ig 45T 2%BEREAT 0.2 mL, PRI 5Kt

TSR, FFEE 8d;

Bradsh, HasgdaHiER

ig 25T 0.1%fl LB BEPR 578 W 0.2 mL, T4
FKFERENE KK, 2/NRFFEFUK 20 min, 1h
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JERIR 5.7 g/kg IR ig 4 T 7 A 2RI, FFsk
5d; BE 6 Kil, W iehs ARG U o KK
RO, 1RIBIRT R 2.9 g/kg HHT ig, #F4:3d. HA
F R A RS A7 GES: 2 IRGE1AIRE 24 h),
TEIERAE, st 8dIB3), WML G, FE4.
TR ig A= 357K 0.2 mL; 223 37 B 2H 12118 4 mg/kg
ig 4T 2 WL A AR, L ET
B4, 9 ig 4T 1.95. 3.90. 7.80 g/kg HIN # %
KE, 02mL/d, 742 14d. RIRAHJEEEE 24h,
RN ig 467 0.5 g A EFEAR, 30 min J5HIR
BROR AN, =R FAREEE 15 min J5, 3 000 r/min 250
(E.O0¥1F 8.5ecm) 15 min, BUMGEEASA, WE
J¥ 2H 23 [ €

283 —MATAMER fEIEMLET R L%
NGB R ICERE RS ERAEE  JEREAT, &4/
USRS R IF, IWEITEER, BRIREHLHE; &
B, B /N R Ah, AR /N B H IR 1 22 B
TSI R R R BRBE R FEERS
HaAdMit, HREDRIERIH S, &

EBEREITHN, WEOEHRERK. 24105,
ZWESIMRA . FHFSELZ T T AR DR
RSP RPN E .

284 WE. WEESYOKE TEFHIERE .
TERLE AT T R, FRE T Bl %/ BT
&; TR 8:00 B, MEUEEMEY), T 24 h 5K
BEEREY, ZHS/DRAMLE, AR RN
U & [FI, MR AR 150 mL B
KK, 24h EMERRKE, ZEHSDMRAEMT
B, BRfR/ANRIYOKE. HER 7 /A, Gt
SRR, BN RR IR R TR 2 R, G A R,
BERH 5 R AAK R EEERTSAH (P<
0.05); T-Hija, SHAIAIAIEL, SALEEZH /N AT
EHEEFE (P<0.05), L&A SEZES
IR TG R 2 5 BT URIT, &4/ BRI
YOKE¥ TR EZS: EHERE, &HPOKEM
MERDETHE (P<0.05); TH/E SHERHME,
SR . KA EAREEMTUKEK
SRy, H&ANEEEESR.

x7 KRE. REERNKELR (X+5,1=10)

Table 7 Comparison of weight, food intake and water intake (X £ s, n =10)

A/ R /g /g

POKE/mL

15

(gke™") MBI MR TESR  EBUTR ERAR TESH GBS SR TRAR
EE| —  33.47%1.09 35.2241.34% 39.04+1.80° 4.98£0.29 5.35+0.21* 5.59£0.13* 4.88%0.11 5.00£0.14* 5.73%0.16
Lt ~  33.6910.86 27.27£2.08" 28.00% 1.13¢ 5.15+£0.24 4.59+0.21° 4.51 £0.28° 4.8320.10 4.29£0.07> 4.39£0.10¢

Z3ELH 0.004 33.20+0.95 28.23+1.16 31.95+0.83" 5.1340.25 4.71+0.15° 4.80+0.16" 4.8040.09 4.30+0.08" 4.67+0.06"
s 1.95 33.7240.78 28.15+1.00* 29.32+0.42° 5.11£0.22 4.61+0.16" 4.71£0.17* 4.801+0.09 4.28+0.10° 4.51+0.06°
3.90 34.1010.98 27.8741.24° 29.76 +0.43° 5.04+0.24 4.60+0.14° 4.724+0.20" 4.81+0.14 4.29+0.08> 4.524+0.13¢
7.80 33.78+1.43 28.07%0.71° 30.16+0.99¢ 5.0910.24 4.65+0.15"> 4.74+0.15* 4.7740.10 4.28 +0.07° 4.5440.13¢
FEE 1.95 33.814+1.29 27.1440.67° 29.40+0.89° 5.18 £0.25 4.56£0.11° 4.754+0.09" 4.77+£0.09 4.29+0.11° 4.5140.08°
3.90 33.8940.41 27.56%0.89" 29.98+0.78° 5.06+0.25 4.62+0.10° 4.714+0.22° 478 £0.10 4.29+0.12° 4.524+0.12¢
7.80 33.651+1.13 27.73+1.20° 31.26 £0.68" 5.1040.25 4.6940.14> 4.83+£0.19" 4.82+0.09 4.28 £0.12> 4.53+0.12°
MATHAREREZER (P>0.05), AFEFEEHRAGREZER (P<0.05); &8 [,
There was no significant difference between the same letter groups (P > 0.05), but there was a significant difference between different letter groups (P <
0.05); Same as table 8.

2.85 /NRBHE LNGHERTIRENE  ANRIRER R

e

KM JE B SAESE, FITFRERE, 73R/ SR 5L AT
MEATEL, BB TEEE, REHE
KEALTITT, BERBARY, KA 4 CRAR K
PRV A BB, PR E R,
B R BIE BN 2 BUME, 23N Mz
S BUR B AN R A [ oA D P AR B K, o
SN AR

HEE R =1— (B 2R E— B R/ AR B A

AN AERE B = TR [ AR 0 A 2 B B /N A

M2 8 AT, JEHIRAL G A2 2R e 3 O
FD BN R 1 B M 2h b . BRI S, 75 B
JoTH, FEFE R RS 2R ST R,
TR EZER, HYEE R THRAHME F &5 E
H (P<0.05). TE/NgHEdE T, HEEFrAEA
TR RN R, T 2% riiA, HRES
FTHEZESLFEA (P<0.05),
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Table 8 Effects of HFG and its prepared products on gastrointestinal function of FD mice (X + s, n =10)

AL R (gkg™) H3h#x/(pgmL™) H W3 /(ngmL™") B/ % NHERE R /%
A - 424,48 +28.48» 29.42+11.60 72.60+4.66% 80.02 +3.824
! - 373.98+34.35¢ 19.60+8.42¢ 57.04£8.48¢ 60.23+1.70%
e AL 0.004 436.02+40.822 31.16£3.15* 87.251+0.85* 84.26+0.64°
g 1.95 376.521£22.93¢ 20.34+4.32¢% 68.03£0.69° 56.58+1.55¢

3.90 382.40+51.18¢ 22.50+3.77¢¢ 72.08+1.91¢ 58.90+6.81¢
7.80 422.59+27.24% 28.10+2.63%¢ 76.00+0.41¢¢ 61.35+1.26%
FFEF 1.95 387.48+17.62¢ 24.09 £ 2.74bcde 80.94+0.82% 64.75+3.84%
3.90 391.934+30.31% 26.314+4.17% 85.21+0.41% 76.43 £5.99%
7.80 424.05+29.31% 28.66+3.39%¢ 92.00+0.87° 86.15+1.08"

2.8.6 IMiE B BMEGN  BUNRIMIGEREA, Hi%
HELISA 70 S48 FH 1 B, X I8 o 16 B i 2 A
B S R ACTEETI ER527, B /N BR A L3 1 b
KB R SERT AU EFERIK (P<0.05),
R IER N FEE K TR 20l
W FEM B 2K B3 5T &7 EH (P<0.05),
H5FAadBREREEEER; ZFmMEdE5)
RE5TAMBREREEEER, BWMEKTFREHR
TFHEAG. FFEHASEBNHTLREER, EEFR
RIS Bl =M S Z A EHE B, H
B B G IR I o . RS 2R SR B W E K
FHEEAHLREES, . PRIEAEShZEKF
WL s KT

2.8.7 BIHHLURES: TN ROEAT IREREUM
SCEEME LA ALSE NS, B BRI iR, 1R
4%% R e B g, AR SR
Voo GG, AR R AT A
KLY FARIR AL TRAKE-THEL (HE) Yeta, BEJaidt
TR ACER, FEAE A R PER e, i B
2 B WSS M3, % HE Gt 238) A i

EH T

2 7.80 gkg! FEFEE 1.95 gkg !

LR, A/ EHS R e, BRI L
B AR HES RS, AR R, o R VA R,
KRR W H R 70, WA AE. AR
PE. S AE . AR EER SR B R, AR
4 FiR. FHAHENR T ZIRBHRNE TS ks
P 5ERE RN s BBV N 38 A S5
Iy R b R AR R K B O, SR 2N R R
W 2R M HES RS EAS 31— e R FE I s, 2
i e o B AR A AN TR R R 2R, 25 SR 5 BT
GERRE, SUH/NR BT IR HLR MR H
DA MRS, 55 FD (GRS
3 g

FIRISER TR BRI BRI M 5
B AHFFUEL A TEAR S Z RN T, R
TR T2, R T HS FD NRE B
BT, Sy FCAR G 24 380 AT TR
T

TR R IR RS, T HR(TGA/DTG)
KR EAGTR L TR, BTl s,
F A E BRI BN 217.7~286.3 °C, MR EL

y

#1£3.90 gkg!

#2195 gkg!

HF 2390 gkg!

HF 2 7.80 gkg!

4 FENREREYR HE R, X200)
Fig. 4 Gastric pathological observation of each group of mice (HE staining, x 200)
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#2780 gkg!

FEH T 1.95 gkg!

#7390 gkg!

2eTe
%

HEE 390 gkg! FEFH 2 7.80 g'kg

5 RUAPNRTIIHRIENE (HE 8, X200)

Fig. 5 Pathological observation of duodenum in each group of mice (HE staining, x 200)

FIEP R, BV, BEARERSSE
KRR, (HSEEZE S ARER, HEESE
B il L. SRS,
IR EN T 2177 °C; 454 TG-DTG #hZE4;
fE, A& SRR 286.3 C. HHBLHENT, £
2 oF BRI X R 217.7~286.3 C.

FARI RGN, e T £ 5 i e 1 U P T
D ] B [ 1 i K 20 J5 B A 3 B A B
TAHBERA S, R ER RN H iR
M BN iR o S-HMF 25 52 Bl 6 i B [ R B T v
M AE 3G NG N RERs2, mf e 5 e hi il e B FE A
Ky I S-HMF ZURIA R, S5 BTN & 5 N R
Bo DRI, $2 0 ) K i P45 S-HMF (28 iS5 9
FEZ O A 70K Al AHP-CRITIC %54 BUEE X,
B REERER . SPIPERAT S-HMF 2548 br B B4, @
I BRI R A B N TS AR AR A5 B I R T2
(270.00 ‘Cb# 20.00 min), 1%2&AFBER T H He i
5 oy 515 L bR o

RSB R Y, AL T 2RISR 2R
3% FD BAUVNRI B AN 71, miEa e gt
B e R N R i B R B ERKT.
LI AL 5 M) i A A S A8 R B =) 5-HMF
R AL TR IR B AR DG, R T R B
S WA 5 15 s 30031, 5 S-HMF 3 [A] &
AR .. XA s B iR EshE. Hik
RTS8 s Ji4ebr e g A OG, 1
BT FEFE S AR ThAI I LR
4 LHiL

AHIF 5K F #4853 T e AR 5 22 0 AR T B
FEE A 217.7~286.3 °C, K AHP-CRITIC %44
R E A G NS, AR A 2 2R I M T

224 270.00 CHbH] 20.00 min. BT 2 FHIFEZE
MIEERE I 5-HMF S EE b AN g
RALGEVE D I . ML TR IEZFREEE
i FD AN E s o Rees, ERR T3,
IESE “HEFEEM” Bk, ARSI HTHAR
SEGAHRI A, WO T R E bR ] E
“HLHIELRE-IN ) 7 SHOR e SRS SRR, Mg
29U PR E AL R EAR AL .
HBFAR R FARGEFZF R
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