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Abstract: Using native starch (NS) of Castanopsis carlesi as the
control, the properties of two kinds of resistant starch (RS) were
studied, including in vitro digestible, structural, paste and probi-
otic. Results: Compared with C. carlesi NS, both HMT RS (RS
sample made by heat-moisture treatment) and AH-HMT RS (RS
sample made by a combination of acid hydrolysis and heat-mois-

ture treatments) were the low glycemic index food additives,
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their RS contents increased significantly. B-type crystal in either
HMT RS or AH-HMT RS was dominated, and their average de-
gree of polymerizations (DPs) reduced. As for microstructure,
the former presented the rule layer structure, while the latter
showed no rules of small layer structure. Whether HMT RS or
AH-HMT RS paste can only form low strength gel because their
hot viscosity (HV), low viscosity (LV), cold viscosity (CV),
breakdown (BD) and setback (SB) decreased significantly, espe-
cially the HV, LV and CV value of AH-HMT RS dropped below
14 mPa « s. The onset gelatinization temperature (T) , peak ge-
latinization temperature (T p), concluding gelatinization temper-
ature (T¢) and gelatinization temperature range (T¢ — To) of
HMT RS and AH-HMT RS increased markedly, but their gelati-
nization enthalpy (AH) observably reduced. When HMT RS or
AH-HMT RS was used as the sole carbon source, the prolifera-
tion effects of the latter on bifidobacteria or Lactobacillus was
stronger than that of the former, so did the butyric acid produc-
tion.

Keywords: Castanopsis carlesi; resistant starch (RS); in vitro
digestible; structural property; paste property; probiotic proper-
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Table 1 In-vitro digestibility and glycemic index of C. carlesi RS
RS RDS/ % SDS/ % RS/ % k/min~! D,./% pGI
NS 81.3740.54 9.18+0.21" 9.45+0.36¢ 24.53+1.06% 79.3340.47% 76.5841.32*
HMT RS 27.1540.42>  29.15+£1.07* 43.7042.10" 2.6340.73° 42.8740.37" 45.1541.10°
AH-HMT RS 3.16+0.57¢ 23.5041.12 73.34+1.90% 1.994-0.24¢ 30.9041.35¢ 34.8341.09¢

T FREAR T # R 225 1 # (P<<0.05) .
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Figure 1 X-ray diffractions of C. carlesi starches RS
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Table 2 Average degree of polymerization, crystal types and its relative crystallinities of C. carlesi RS

FE i DP AR R/ % B 5 ik / %% V- SR/ % MG RE/ %
NS 238.4+6.32 16.284+1.02* 6.9140.29¢ 1.6740.18¢ 24.8641.27°
HMT RS 103.54£3.7> 6.57+£0.56" 12.93+£0.75 3.8940.32° 23.3940.86°
AH-HMT RS 45.9+1.8¢ 7.52+0.31" 19.36+1.13* 5.54+0.43% 32.42+0.55°

T AN R 22 9] 2 3 (P<<0.05),
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Figure 2 Scanning electron microphotographs of
C. carlesi RS (X3 000)

B W (A B CHV) A BB (L) RS HI B B (CV) 5 i
FHIEAL A& AH-HMT RS HI HV.LV 5 CV {H)
[ 2 14 mPa s DLF (32 3) . {508 18 Puab B 7] F B AR 38
B 04 L I R K S G B TR R OO o ] G 6 B O A1
AH-HMT RS & fin#iad fit b R B B AR AR 26 5. — i
JEH T HAERET S THEm™ 50—, Wl fg 2 K %
HE VE A 2 S B 14 U FH R T A oK DI, B R AR
T VE R B L T S B K AR/ 2 RS T 0 Y A
WM R . B Z /N NS H L /40 #% HMT RS 5
AH-HMT RS #i %) [ {g (SB) . jiij ff {5 (BD) 4R 2. 2 R A%
(3R 3) . UL IH V& M UKL P9 38 49 1 55 R EE HES 58 T e AT % 57
PRI A B0tk 2 /N AT RS RS B IE 2 N OR R 80
BT L) A n AR A5 o R

N 4 0], /T B HMT RS fl AH-HMT RS % i
R BE B CHD) KB L NS % i i HD oK, 5 B A5 19 1F 58 45
R A . Bl T AH-HMT RS #E5 A9 HD it
NS ¥ e HD (35 T 16.33% . =z 3 Fh/NAL ¥ 3E 8
BRI 1 3 (SP) A B M (AD) AR /N HLTE 22 31 . [/ i

R3 NI¥ RSHFEHNE

Table 3 Pasting properties of C. carlesi RS mPa « s
FE W {1 7 2 [ARIER ;% RHFEE A A [l i
NS 269.37+2.147 183.9143.12 273.164+4.332 85.4641.95" 89.2540.96°
HMT RS 54.9341.83° 50.74+1.71° 74.4642.05° 4,1940.33" 23.72+1.08"
AH-HMT RS 13.604+0.92¢ 10.384+0.64¢ 12.55+1.03¢ 3.2240.19° 2.1740.14¢

T TR A s 22 ) B 3 (P<<0.05)
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Table 4 Textural properties of C. carlesi RS

FE i i /g W/ g HEE/ g
NS 69.83+1.35¢  3.1840.09°  3.67+0.10°
HMT RS 104.40£2.37"  2.9440.07*  3.39+£0.08"
AH-HMT RS 80.85+1.43" 2.4640.03*  3.14+0.06"

T FRARE R R 220 B 3 (P<<0.05)
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Table 5 Thermal properties of C. carlesi RS
Ff i RIGWIALIRE/C VEEBILIRE/°C ZbEWBIREE/C ERUREE/C O WA/ - gD
NS 66.3+1.0¢ 74.2+1.8¢ 97.6+2.1¢ 31.3+1.2¢ 67.9+1.3*
HMT RS 75.7+1.5° 87.041.3" 113.5+£3.8> 37.82£0.9" 48.341.1°
AH-HMT RS 86.3+2.0° 104.84+3.5% 130.74+4.0* 44.4+2.0° 29.74+0.8¢
T PR R 22 5 2 (P<C0.05)
x6 KEEFUIMEBIEDNEITEITHTL
Table 6 Changes in bifidobacteria counts during fecal batch fermentations lg(CFU/mL)
) WL AT B FLBRFF I
FE i
12 h 24 h 36 h 12 h 24 h 36 h
= H 7.194+0.38¢ 7.23+0.11¢ 6.7240.354 4.0840.08¢ 4.14+0.06¢ 3.93£0.09¢
NS 7.4040.57b¢ 7.8940.25" 7.494+0.19¢ 4.122£0.05" 4.8740.12" 4.3940.10¢
HMT RS 8.91+0.48" 9.6540.44"° 9.3740.46"° 5.03+0.13" 5.9540.36° 5.57+0.38"
AH-HMT RS 9.63+0.93% 11.8940.39% 11.154+0.62% 5.66+0.35" 6.9240.37* 6.38+0.64*

T FREAE R 220 8 3 (P<<0.05)
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Table 7 Changes in acetic acid and butyric acid during fecal batch fermentations mmol/L
R TR
FE i
12 h 24 h 36 h 12 h 24 h 36 h
= H 18.56 +0.94°¢ 14.15+0.47¢ 12.69+1.03¢ 1.2640.09¢ 1.8740.04¢ 3.63+0.07¢
NS 20.4040,77b¢ 18.5140.59"¢ 16.090.94"¢ 1.81£0.10% 2.4640.09" 4.4240.12"
HMT RS 51.6340.85" 47.36+0.72% 30.47+1.03% 5.9140.15" 18.97+0.42 31.9640.73°
AH-HMT RS 83.13+1.59 25.08+0.83" 14.3240.45" 12.344+0.08* 40.7941.06* 56.09+1.15°

T FREAR R R 2 5 i (P<<0.05) .
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