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Abstract: Medicinal mulberry is one of the ancient fruit tree species in Xinjiang, and is regarded as a precious health
fruit and folk medicine of the Uyghur people. In this study, the medicinal mulberry in Hotan, Xinjiang was used as the raw
material to develop the medicinal mulberry Jiaosu. Comprehensive evaluation of its quality and antioxidant activity was
conducted to establish a theoretical foundation for the development and utilisation of medicinal mulberry. The results
showed that the total phenols, total flavonoids, total amino acids (TAA)and superoxide dismutase (SOD) activity in the
Jiaosu products obtained via fermentation of medicinal mulberry increased significantly, with the total phenols increasing
from 7.21 mg/g to 15.84 mg/g, total flavonoids increasing from 5.50 mg/g to 15.86 mg/g, anthocyanin content decreasing
from 5.17 mg/g to 3.54 mg/g, TAA increasing from 230.05 mg/100 g increased to 518.47 mg/100 g, SOD activity increasing

from 1 928.57 U/mL to 2 532.86 U/mL, and DPPH and ABTS' radical scavenging rates increasing to 70.85% and 88.83%,
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respectively. Total phenols and SOD activity showed a significant positive correlation with antioxidant activity (P<0.05). The

number of volatile flavour substances in the Jiaosu products increased from 35 to 40. According to the Odor Activity Value

(OAV) and Principal Component Analysis (PCA) results, the key volatile characteristic flavor substances of the medicinal

mulberry Jiaosu were identified as ethyl caprate, ethyl tetradecanoate, ethyl laurate, and linalool, which give “fruity”, “sweet”™

and “herbal” flavors, making the Jiaosu to be more harmonious and mellow. The study showed that the nutrient composition,

flavor and antioxidant capacity of the fermented medicinal mulberry were significantly improved , which provides a

theoretical basis for the development and utilization of medicinal mulberry.
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Table 1 Composition and content of total amino acids in the
Jiaosu of mulberry

HHEAB  BHERE/(mg100g) 2 ERE/(mg/100 g)
BRI (Lys)* 10.88 +1.17° 65.05 +7.45°
RAZ R (Asp) 7.12+1.13° 18.59 £2.0°
227 (Glu) 94.39 +5.80° 110.16 £5.51°
7R8I (Thr)* 443 £0.72° 26.34 £3.57°
“ 5 (Ser) 5.45+0.58" 5.94+0.81°
& (Gly) 0.15 = 0.08" 6.92*1.61°
Jit 2B (Pro) 56.19£5.91° 102.84 + 10.39°
A &I (Ala) 17.20 £2.12° 2435+ 4.18°
20 R4 (His)* 1.39+0.31° 423+091°
21 2L (Val)* 3.85+0.58" 33.57 +3.68"°
TR (Leu)* 3.58+0.99" 34.90 + 6.69°
F A (lle)* 4.10+1.05 29.40 +3.51°
ERBL (Met)* 0.30 £0.15° 0.40 +0.09"
e RBA (Arg) 1.27+0.27° 2.09 £ 0.46"
K F A8 (Phe)* 5.65 % 1.40° 25.38 +5.64°
B4 R BR (Tyr) 2.59+0.63 12,11 £1.73°
JEEEL (Cys) 11.50 £ 1.57° 16.22 £2.92°
EAF TAA 230.05 +11.37° 518.47 +31.97"
sfoR ZUR AR 112.94 + 6.57° 193.79 £ 13.79°

VE O RTE RAR; TENB AR TR A R AR
Z R EFEFHF (P<0.05).
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Table 2 Content of active substances of mulberry Jiaosu

WEEMH EB/(mglg) EEEF/(mg/g) EF/(mg/g) TAA/(mg/100g)  SOD & 7 /(U/mL)
HERE  15.84+0.14°  1586%0.12*°  3.54+0.03°  51847+31.97°  2532.86*102.05"
HERE  721£0.02° 5.50£0.07° 5.17£0.06°  230.05+11.37° 1 928.57 £58.92°

E: AR BFEHATRSZEEFEE (P<0.05).
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Fig.4 Total ion flow diagram of volatile flavor compounds of
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Table 3 Content and OAYV analysis of volatile flavor substances in mulberry Jiaosu
. . - 4% /(mg/L) OAV 1&
;TCJ Ak CAS %5 %fnﬁ (ﬁgi/) G apw HE BHE F Ak
BERE  HEME RY E
I3 55 LB 544-35-4 41.810 0.45 038=0.04 3295+348 <1 7322 RE B Ak
A AEBR TBE 106-33-2 31.545 0.5 0.16%0.05 35.03%3.11 <1 70.06 fﬁ%‘%‘%f‘;é
e i 123-29-5 21.568 0.89 ND 4774055 ND 536 KE, BOR, #vk
AZARBR L BE 628-97-7 39.248 1.0 0.03+0.01 45.62+10.78 ND 45.62 by R oE-
KAHER T B 119-36-8 17.445 0.071 ND 0.79£0.05 ND 11.18 AFhA. #HEek
&Yl 123-92-2 5.833 0.03 ND 0.95+0.11 ND 31.74 FR, KY
FE B 106-32-1 17.721 0.6 007003 1413+1.55 <1 2356 RA
9-+ SEMGER LBE 54546-22-4 38.822 ND ND 174021  ND ND
R LB 111-62-6 41.897 0.87 ND 1581+0.69 ND 18.18 HREA
K B g 93-89-0 16.585 05 053+0.15 127+028 1.06 254 #&. RE. ET45
+ w9 8% T 124-06-1 35.733 0.5 0.07+0.03 5521+461 <1 11041 B Rk A
RER U 110-38-3 25.763 02 0.16+0.08 39.43+10.80 <1 180.50 KR4, BEW, vk
i TE LB 123-66-0 9.904 0014 0.10£0.02 077021 692 5508 /KRA, &, Mk
* AZAR BR ' B 112-39-0 38.051 ND ND 145+036 ND ND
BB+ B 2306-91-4 32.682 ND ND 0.57 £0.13 ND ND
+ £ 8 TBg 41114-00-5 37.501 ND ND 146+0.10 ND ND
LB TBs 141-78-6 2.006 15 0.08+0.03 0.69+0.15 <1 <1
o 55 9 B 107-31-3 1.191 ND 0.01%0.00 029+0.03 ND ND
A2 G BR L g 111-61-5 42.300 0.5 ND 1.75+0.04 ND 351 g 2 s
P AR T Bg 111-82-0 29.754 ND 0.06+0.02 044+0.07 ND ND
+—BR ¢ By 627-90-7 28.949 0.1 ND 061006 ND 6.12
RV B T Ag 93-58-3 13.556 ND 045%0.10 0.64+0.07 ND ND
SRR A 124-10-7 34352 ND 0.03%£0.01 091007 ND ND
BB F B 110-42-9 22.634 0.0043 0.05+0.01 0.19%0.02 11.73 45.32
y-E A By 104-61-0 20.006 0.021 0.04%0.01 021+0.02 1.69 9.87 T4
NEED 2.21+0.58 258.76 £20.31
KB 60-12-8 14.247 10 009+001 20524281 <1 2.06 i, #E, TAHR
P A ER 112-53-8 28.429 1.001 ND 16.63+4.76  ND 16.61  AAki, K%
LB 143-08-8 16.722 0.31 ND 283+028 ND 863 AFwk, I, K
5 REE 123-51-3 2.996 ND 0.04+001 13.77+047 ND ND
ﬁ; ECE 111-27-3 5.642 ND  0.18+0.03 ND ND ND
1-3F Wi -3-B 3391-86-4 9.210 0.02 0.15%0.03 ND 752  ND FAE
FAEE 78-70-6 13.828 0.006 ND 0.89£0.05 ND 148.33 LA
;34 111-70-6 8.855 ND  0.03 +0.01 ND ND ND
NEED) 0.62+0.11 53.75+3.21
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&%k3
% i casms  REE M S/ mel) oAV PO
1S 9 N . 3k 3 Z g 14
bl N 9] /min (mg/l) zpamy % ARE /?i gg? L
SERBL 334-48-5 24.854 1.000  0.17+0.04 3.21+0.82 <1 274
+ o B 544-63-8 35.080 ND 0.17+0.06 1.81+026 ND ND
Fik 124-07-2 16913 0.500 0.23+0.02 0.67+0.22 <1 121
i’i‘ AZ AR BR 57-10-3 38.661 ND 0.12%0.02 2.01+037 ND ND
EES: 143-07-7 30.794 ND 0.16+0.03 247+0.78 ND ND
Tk B 60-33-3 41327 ND  0.03£0.01 ND ND ND
T(B®E) 0.87+0.16 10.17 +1.86
I TEE 66-25-1 4.019 ND  0.10+0.01 ND ND  ND
SIS 124-19-6 13.996 0.015 0.74+0.16 0.41+0.04  49.09 27.33 & Fok
NS 112-31-2 18.057 0.01 0.03+0.01 0.15+0.03 270 15.00 WA BE
Bt B A£BE 112-54-9 26.189 0.006 0.01 +0.00 ND ND ND
* E-2-E 8 18829-56-6 16.196 0.01 0.21*0.04 ND 357.10 ND
AEFEE 124-13-0 10.048 ND  0.11 £0.04 ND 733 ND
25- ZWARTE  5779-94-2 18.335 ND 0.04%0.01 0.11+0.03 ND ND
Y (BRE) 123+023  0.67+0.04
RTH 100-42-5 6.262 ND ND 0564013 ND ND
% 2-F- 1 821-55-6 13.462 ND 0.13+0.04 045+0.06 ND ND
e 2- R 110-43-0 6.182 ND  0.04+0.01 ND ND ND
Y (HA) 0.17+0.05 1.01+0.19

Y(&EE)

498 £1.11 32525+21.92

JE: ND R m kA,
2.6 HEWEOAVE R4

YIS R OAV > 1 48 R KRR &4 3 oy
ST LB 5. BB S ATA, PCL AT PC2 F T % BTk
RO HIN 64.5% 1 20.2%, FEHCH FHT AN 384
X EEAR T ZE ) BT TTHRF AL B 84.7%, RRUENE 2]
JiR RN 2] S5 1% R v A ST TE T X 40

HEMEMNIHEEMRZHIER (DK &
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