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Abstract: The optimal production process and formula of hemp seed milk was determined through single factor and response surface
experiments using the fuzzy comprehensive evaluation method, with cooked hemp seed milk as the raw material, the lactic acid bacteria mixture
ratio, amount of added strain, fermentation temperature and fermentation time as the independent variables, as well as the number of viable
bacteria, acidity and sensory score as the evaluation indicators. Experiments show that the fuzzy comprehensive evaluation value was the highest
(0.927 points), with the number of viable bacteria, acidity and sensory score being 1.9x10® CFU/mL, 78 °T and 8.74 points, respectively, under
the following conditions: ratio of Bulgarian lactobacillus: Thermophilic streptococcus: Lactobacillus casei: Streptococcus acidophilic,
2:2:1:1.78; inoculation quantity, 6.21%; fermentation temperature, 39.42 °C; fermentation time, 7.12 h. After fermentation, the contents of total
sugars and total solids in the hemp kernel milk were 69.29 mg/mL and 6.08+0.22 g/100 g, respectively, which were significantly lower than
those before fermentation (p<0.05). The contents of total acids, total phenolics and total flavonoids were 7.99+£0.34 mg/mL, 28.04+0.82 mg
GAE/100 mL and 27.11+1.34 mg GAE/100 mL, respectively, which were significantly higher than those before fermentation (p<0.05). The
antioxidant activity experiments showed that when the DPPH free radical scavenging rate and ABTS" free radical scavenging rate were 50%, the
concentrations of hemp seed milk after fermentation were 26.09 mg/mL and 7.22+0.13 mg/mL, respectively, which were equivalent to 0.25
mg/mL and 0.13 mg/mL tocopherol, and the antioxidant activity increased significantly (p<0.05).
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FUAF 1 0 PR CBE BR T T LA R IR BE R

=2:2:1:1.78. FERMEN 6.21%. KFFIREE N 39.42 C.
REERTEA 7.12 h, 7RI, BORIZEAVPRRIE N
0.935, Ay 1 KL S VAR A A B KO LR B 2% 1
RrEErE, AR L2 S80HT 3 IRER T
TERES . TEMLRPE T, MAREORILE A VPHIE N 0,927,
ERAIME AR ZZA K, BOMIZE G PR E R R 2
4 0.86%, FHIL LI IZAR AL AT AT 1) .

23 KR K EEIE F RN

5 RN T KRR IR IS B FR 0 & = 1)
Ak, HHAER. SRRV AIETERETEY. S
W b S T & Rt LR AR (p<0.05). Hi#
5 AN, REKME R R BERTIY 19.54% EFH8 T ARG
31.08%, MREFEEMII = R TPA AN 2 IR /K L 1
PErnm] e 5 LR B R IR FE P AR I B A 22 W AN JORRA
FIR P FIE R ARG KM AR RS 1
WA B R E BRI (p<0.01), MM KEERT 142.03
mo/mL A8 4K % 5 69.29 mo/mL. KR EERT K BRAZFLIK)
SEREEN 1.08 mg/mL, KEEHLERESEN 7.99
mg/mL, T 6.4 fi5, IXJEFENTE R AR AL
BRI R R EMP 384877 A T BB SR 5 i SR R 7L
BRUE, AR A A KR AL, AR
BEIRR . AR, R, KBRS KBRS R
R RDERR, SRS RERERC. XUl TE
ZREAGT, ARERB RS FIHER R, Bf
RIFKIEST o R I JORAZZLI S AL S ) 2
SEMERIN, RN T 31.77%A1 14.10%, 5575
Al g e 3 KRR ALA IR RIS, LB
RAFRERD TYIRLE 20% 80 A 300E . &5t
TR/ Ny T, FURRBE AT RE—20 48 KRR FL o i
MR R AN o-BAIR, FEfRr=AmE2E. 2
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AR AN W] REREIT 1 2 My BT i
RS IS, FLUREE T a-F-FLE R KA
A A5 i S M (1 1 o, 5 S0 By R 2 i
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®5 KEEARCILEFRHES

Table 5 Nutrition components of fermented hempseed milk

WA EEJ(mg/mL) EAE/(mg/mL)  HAH TR E/(9/1009) EE(mg GAE/L00 mL) 3 ER/(mg QE/100 mL)
£ BEET 1.08+0.01 142.03+2.81  19.54+1.33 7.89+0.45 21.28+0.59 23.7620.42
KEEE 79940347  69.29+3557  31.08+3.14" 6.08+0.22" 28.04+0.82" 27.11+1.34"

E: ATHABIMLERRE (p<0.05), TRTHABATEFMEE (p<0.01). FAF.

24 K RA-FLR B R LA TE MR AL
24.1 DPPH f &AL i5 48
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W, BEEFESIRZERIGEIN, % DPPH H HEAERE
2 ETHES, SRIEBT TS, SResEmekm
Wy, 3L DPPH [ H 23 B e e nT kil 2] 60.3%,
EARSEIOIREE 40 mg/mL K EZ K R—FL DPPH H H3&
TERRFA Y. SR 100 mg/mL B, KFRAZFL
FIUR K A= FLIK) DPPH H H 3L (3 bRk B K
S, 3N 89.34%F11 96.84%, 4K EARSLR EN,
X} DPPH H HHEETERRFAWAR . KN T 25
mg/mL 5, REERT G4 DPPH H HFEE I AE AR LA
K HIKFEA 30 mg/mL i, R EE KRR FLIERRAE
Valikes P

ICso %724 H HHESBRRZ Ny 50%, Firaa Ff il ik
J&, 1Cso fHAR/N, WIERR H SRR I8k, ARHE KRR
=3 RIEFEKRAZFLUL S AE B ByE R DPPH [ R
LIRS ITHE L 1Cs, WIFR 6 Fw, K
AT R FL DL S BH XS FR A B % DPPH
H HH 23597 BRE VR IT 1Cso 733124 29.14 mg/mL. 26.09
mg/mL A1 0.25 mg/mL. 26.09 mg/mL %4 % K FRA—F,
X DPPH H HZEERREE /)5 0.25 mg/mL 4 B AH
[, DR E R BRI F, (0.992 g/mL) % DPPH H

HFLTERRAE /15 9.51mg/mL (A B AH[E .
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Fig.6 DPPH radical scavenging ability of of fermented
hempseed milk
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Fig.7 ABTS" scavenging ability of fermented hempseed milk
=6 KEANRICHAMENIEE
Table 6 Antioxidant activity of fermented hempseed milk

DPPH A i iF%E  ABTS A wAFRE

R A /(1Cs, mg/mL) /(ICs,, mg/mL)
KB 29.14+0.22 7.91+0.20
KB 26.09+0.28" 7.2240.13"

AFBH LT 0.25+0.03 0.13+0.01
3 g

3.1 ASIGLE AR R AIEAE I, SR Box-Behnken 1
MR KR AR T2, B3R EREA
A kg . Y=0.91-2.333E-003A-5.121E-004B-8.647E
-003C-0.033D-7.293E-003AB-4.784E-003AC-0.01AD-

0.029BC-7.5E-004BD-0.022CD+7.438E-003A%-0.029B>
-0.02C%-0.015D°. ks R R RGN
PR FLUAF B - VB BR B 5% FLAT 1 e TR B R B
=2:2:1:1.78. FEFhEN 6.21%. KEHEE N 39.42 C.

REERTEA 7.12 ho FEURARAE R, RIEEKRAFLINE
B W E R B UL R R AT 4 BN 1.9x10°8
CFU/mL. 78°T f18.74 43, FiLEAPEHME N 0.927,
LA 0.935 MIFHXFRZENCA 0.86%, LIS 5
WHEREAL. REEH. OFWELE.

3.2 REEE KR FLRENE. BE Y& S REET
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ErEREMC (p<0.05), SR, SMALLA BT &
TEHEERE (p<0.05). PUrEMSLIER, X

DPPH [ FHALERR % . ABTS [ HEEIE %N 50%I0H),

K

K RAZ LI 23 54 26.09 mg/mL. 7.22+0.13

mg/mL, 5 0.25 mg/mL #10.13 mg/mL 4= & iAH Y,

L
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AR
i

WG TEARR] T R m (p<0.05). AR EEK
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