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Abstract : This study was conducted to investigate the effects of microbial fermentation process for Chinese herb residues
(CHR) on theirnutritional values. Five common CHR , including residues of Jiuwei Gantai Capsule (RJGC) ,residues of
Radix Bupleuri. (RRB) ,zxesidues of Wangzhonghua Oral Liquid (RWOL), residues of Radix Astragalus (RRA) ,and
residues of Kidney-nourishing and Brain-tonifying Liquid (RKBL) were fermented. Then the contents of routine nutrients
and amino acids of the CHR and fermented CHR were determined. Results showed that compared with the CHR , the con-
tents”of crude protein in the fermented RJGC;RRB No. 1,No. 2, and No. 3; RWOL No. 1,No. 2,and No.3; RRA No. 2
and No.3,and RKBL No. 1 increased (P <0.05) by 59.63% ;18.55% ,66. 17% ,and 66. 88% ;26.27% ,46.89% ,
and 48.69% ;26.37% and 13.23% ,and 13. 38% , respectively. The contents of ether extract in the fermented RRB
No. 1,No.2,and No.3; RWOL No. 1,No. 2, and No. 3 decreased (P <0.05) by 52.20% ,44.70% ,and 55.32% ;
19.29% ,47.99% ,and 54.49% ,respectively. The contents of crude fiber in the fermented RRB No. 1,No. 2,and No.

3;RRA No. 1,No.2,and No.3; RKBL No. 1 and No. 2 decreased (P <0.05) by 37.50% ,36. 84% ,and 24.91% ;
23.24% ,21.11% ,and 28.62% ;24.21% and 20.51% ,respectively. The contents of total amino acids in the fermented
RRB No. 1, No. 2, and No. 3; RRA No. 1, No. 2, and No. 3 increased by 228. 93% , 135. 67% , and 201. 97% ;

ik F187:2016-12-28 5% L 1].2017-05-02 101.09% ,95.87% ,and 70.47% ,respectively. In conclusion,
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nutritional values.
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Table 1  Basic information of five Chinese herb residues
FEM FEAMGZY
Sample Major ingredient
JUMR -2 [ 2 24 s = B R OR SRR ) ISR AT A
Residues-of Jiuwei Gantai Capsules (RJGC) 112y EFE FR MR
S 126 N

Residues of Radix Bupleuri (RRB) %)
?LI-‘QQUH&‘MT@"J‘@ N2 25 I Al o 1 AL e
Residues of Wangzhonghua Oral Liquid (RWOL) S L SES FIAL SR BRI

A Wl IS

Residues of Radix Astragalus (RRA)
T BRI VR 24 7 MIfeF L i F T T HET HES.

Residues of Kidney-nourishing and Brain-nonifying Liquid ( RKBL)

B AR AT ER TR SRR A
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Table 2 Routine nutrient contents of Chinese herb residues (CHR) and Fermented CHR

2 Ak

HLETHE  RRPEVEETSRE FHEVEVRZT 2R

B 1] MRS A5 *EHEHE e :
Sample Time Crude C.rude Ether Gross enfirgy - Crude Aqd delergemNeu‘lral detergent
ash( % ) protein (% ) extract( % ) (MJ/KG) fiber( % ) fiber (% ) fiber (% )

JUBRIIT 28 e 24538 RIGC REERT  4.73£0.14" 6.52+£0.60" 1.17£0.11 18.03+0.16 15.1+1.00 34.16 £1.33 66.33 +4.63"
KEEG  6.79 £0.11% 10.42 £0.22* 0.84 +0.07 17.84 +0.40 13.48 +0.51 30.03 +0.97 44.52 +1.77"

K% 43.56 59.63 28.52 -1.08 -10.71 -12.07 32.88
seHH 257 RRB REERT 19.45£0.21" 6.92£0.10° 6.27 £0.01° 18.54 £0.06 34.78 +1.49°41.70 + 1.,79¢ 57-87-21:37
KEG 15 17.23 £0.18° 8.20 +0.08" 3.00 £0.95" 18.09 £0.07 21.74 =1.85"49.96 +0.43" 58.70 = 1.63

K% -11.38 18.55 -52.20 2.43 -37.50 19.82 1.44
KR 25 22.26+0.29" 11.5 +0.08" 3.47 +0.23" 17.55 £0.26 21.97 +0.78%57.2 +5.40?* 59.00 +1.88

K- 14.47 66.17 44.70 5.35 36. 84 37.19 1.94
KRG 35 21.62+0.61°11.55 £0.07° 2.8 +0.13" 18.28 £0.2026.12 £0.7166.41 £1.37* 61.94 +1.77

K% 11.17 66. 88 55.32 -1.41 24791 59.28 7.04
FErREO R ZSE RWOL  KBERT 9.14 +£0.01" 12.01 £0.12° 8.84 +0.02* 18.36 +0.11 889 +0.81" 16.19 +1.89° 34.03 =0.76°
KIS 15 9.40 £0.56" 15.17 £0.62" 7.14 0. 71"-19.12 £0. 13 14.66 £0.94°32.17 +1.92* 47.32 +0. 50"

R 2.89 26.27 1929 4,11 65.01 98.70 39.04
KB 25 11.07 £0.07°17.64 £0.10% 4.6 +0.09° 18.28 £0.25 13.67 +0.51°26.49 +3. 14" 41.79 +0.46"

R 21.12 46.89 47.99 0.44 53.80 63.62 22.79
REEG 35 11.08 £0.38%17.86/%0.12°.4.02 £0.23° 17.53 +0.43 15.47 +0.45°40.97 +3.40" 44.38 +1.90

K 21.29 48.69 54.49 4.50 74.07 153.07 30.41
B2 RRA BWERT 8.78 £0.31a15.34.+0.019.2.92 £0.90 18.15 £0.85 39.26 +0.97* 45.08 £1.68 64.06 +1.29
BEfE1E 6.14%0.10914.92 £0.01° 1.71 £0.02 18.1+0.13 30.13 +0.89"™ 48.57 +4.60 65.8 +4.44

K -30.08 2.76 41.38 0.24 23.24 7.74 2.71
K 2 5 8.03 £0.03" 19.39 £0.28* 2.11 +0.01 18.00 £0.90 30.97 £0.12" 55.82 +4.24 65.65 +0.32

Rk -8.59 26.37 27.91 0.82 21.11 23.84 2.48
RIENG 373 6.84 £0.10° 17.37 +0.10" 1.85+0.15 17.87 +0.61 28.02 £0.06° 39.58 +1.43 59.02 £2.22

HaK-F 22.10 13.23 36.85 -1.50 28.62 -12.20 -7.88
5 HIMIR e 253 RKBL: BT | 7.97£0.05 12.53 £0.01" 1.02 £0.06" 16.51 £0.46 32.66 +0.87* 52.82 £4.00 65.63 +0.51
KRG 1S 7.83+0.18 14.21 £0.1* 1.35+0.05* 17.60 £0.23 24.75 +0.5" 50.55 +3.13 61.95 +3.78

HEK- -1.75 13.38 32.18 6.58 24.21 4.29 5.61
RIEEE 25 7.57+0.17 12.49 £0.48" 1.14 £0.01" 17.75 £0.51 25.96 +0.28" 55.67 +0.35 57.80 =1.10

BaK- % 5.08 0.34 11.85 7.51 20.51 5.40 -11.93

TE BRSNS I LT O A . SR (% ) =100 x CRBEG — KIERT) /R TERT. (R 9B JH B A ) 7R 3R 28 e B35 (P < 0.05) 6

GR

Note ; Nutrient contents are based on dry matter. Growth rate (% ) =100 x ( after fermentation-before fermentation )/ before fermentation. Data in the same

column with different superscripts differ significantly (P <0.05). The same as below.

3 e
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FLLF4E T e 2 O PLE F2 1 7, BRAK H AR 38 52
JRAFIHZ . AR 5ET, LY kB, UK
JiedE SEH 1 5 B 3 SRR AN | S 2 )
FLLT 4 S =4y IR T 10.71% 37.50% .28. 62%
F124.21% . [H UL, Sk 9 % T R K 4R e HR
x5 TR A ARSI — B, X MUY



Vol. 29 BB AL L ) R T T o 2 FR A (I (5 311
®3 HFHEMEBHRAENSERSE
Table 3  Contents of amino acids in Chinese herb residues (CHR) and Fermented CHR
B w7 PR e prppsonm WIEATER WHERURR RIEROGR SR
Sample Time romatic BCAA (%) SCAA (%) Acidic Alkaline Hydroxy Total
AA (%) AA (%) AA (%) AA (%) AA (%)
JUBR I Z2 IR #E 24 s RIGC K e 0.44 1.37 0.96 2.60 0.82 0.74 6.98
KRG 0.37 1.37 0.93 2.32 0.75 0.76 654
HiR% -15.91 0.00 3.12 -10.77 -8.54 2.70 6.30
se¥ 253 RRB R IET 0.28 0.62 0.58 1.28 0.36 0.43 3.56
RBEE 15 0.83 2.42 1.57 4.05 1.28 1.42 11.71
R 196.43 290. 32 170. 69 216.41 255,56 230.23 228.93
RS2 0.65 1.83 1.13 2.72 1.00 1.01 8.39
HaKR 132. 14 195.16 94. 83 112.50 177.78 134. 88 135.67
RBE 35 0.87 2.26 1.44 3.59 1.24 1.26 10.75
KR 210.71 264.52 148.28 180.47 24444 193.02 201.97
TrRE O IR 2 RWOL & RER| 0.79 2.28 1.59 4.87 1.77 1.17 12.64
KR 1 0.99 2.35 1.53 3.86 1.45 1.35 11.62
W% 25.32 3.07 377 20.74 -18.08 15.38 -8.07
Vod A= 1.27 2.24 1.74 5.86 1.93 1.49 14.76
kR 60.76 -1.75 9743 20.33 9.04 27.35 16.77
RIIE3 5 1.57 3.55 2011 7.08 2.86 1.83 19.32
HiR% 98.73 55.70 32.70 45.38 61.58 56.41 52.85
PRS2 RRA R PEETT 0.85 1.89 1.10 2.82 1.46 1.10 9.21
Vo AR 1.24 3.04 1.82 7.73 2.65 1.73 18.52
KR 45.88 60. 85 65.45 174.11 81.51 57.27 101.09
RBEE 2 5 1.40 3.30 1.94 6.76 2.65 1.71 18.04
e 64.71 74.60 76.36 139.72 81.51 55.45 95.87
KBS 1.15 2.94 1.68 5.89 2.33 1.47 15.70
Wi e 35.29 55.56 52.73 108. 87 59.59 33.64 70.47
BRI 2 7 RKBL SRR 1.00 2.35 1.64 4.76 1.62 1.32 12.77
KBNS 15 0.70 1.18 1.11 2.95 0.63 0.94 7.78
iRk -30.00 49.79 32.32 -38.03 61.11 28.79 -39.08
RS2 5 0.59 1.03 0.63 1.92 0.83 0.69 5.83
g% 41.00 56.17 61.59 -59.66 48.77 47.73 54.35

B AHERRERE I Th 25 A 4 R i A
BRI 24 s 22 2R W ke e PR 4 35 & S T
=, T RE S A A Oy BRI T A K 1t
AP 2 S 3 S LUK EPARTOIRIE 1 53 5
P AP EVE R AT 4R S B T, X LIS 2 i
FLEE BB B o AR TR T AR 1 B v Pk ot
VREF Ao M7 i B A Bk 25 3 1 5 110 Ak B e, $E 00
7 AR A e iRk AP b S S A 2 R
BUR o HLIRI R ELAE Y R, K I 4 ) A

Frbe D IRZ4 T ARG 1 2 B 2 35 R B, o
FELIR 7t i i O B P AR IR 24 1 (8. 84% )
Hk WA &0 4. 02% . X5 Rizal 5 AL
AT, T RESE O AR W A e o B b 7= 2R TR
T RS R R T AN A K

A BUE— YR A i S i 5 BRI R, h 2y
B —E m AR B (6. 52% ~15.34% ) .
JUBRHT 24 580 3 5 \EP R IRIK 3 = B K
2 SN AN 1 S 2 AU Y R R, O
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