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Abstract: [ Purpose] To analyze the nutritional quality and pharmacological active components of
yams in different areas of Northeast China [ Method ] The ash content and water content of the yams
from Qiqihar area of Heilongjiang Province, Changchun area of Jilin Province and Shenyang area of
Liaoning Province were determined by burning method and atmospheric drying method; trace ele-
ments were determined by inductively coupled plasma atomic emission spectrometry; the contents of
nutrients were determined according to the national standards; the content of allantoin was determ-

ined by HPLC; the content of diosgenin and total polyphenols was determined by spectrophotometry;
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the active polysaccharide was extracted by water extraction and alcohol precipitation process, and the
content was calculated. [ Result] The water and ash contents of yams from Shenyang was the low-
est, and compared with Changchun and Qiqihar, the difference was significant (P<0.05); the nutrition-
al quality and the content of pharmacological active components of yams produced in Shenyang were
the best. The average contents of total soluble sugar and protein in yam from Shenyang and
Changchun was significantly higher than that in Qiqihar (P<0.05). The average content of total amino
acids in yam from Shenyang was significantly higher than that in Qiqihar (£<0.05), but there was no
significant difference between Shenyang and Changchun. The starch and crude fat contents in
Shenyang area > Changchun area > Qiqihar area, but the differences are not significant. The contents
of active polysaccharide, allantoin, total polyphenols and dioscin in yam from Shenyang were signi-
ficantly higher than those in Changchun and Qiqihar (P<0.05). There was no significant difference in
the content of Fe in the three regions. The average content of Mn in yam in Shenyang was signific-
antly higher than that in Qiqihar and Changchun (P<0.05), and the Pb content was significantly high-
er in Changchun and Shenyang than in Qiqihar (P<0.05). [ Conclusion ] The highest nutritional qual-
ity and medical and health functions of yams produced in Shenyang are found in the three areas of

Northeast China, which can provide theoretical reference for the development and utilization of yams
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in the alpine areas of Northeast China.
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Tab. 1 Comparison of the moisture and ash con-

tent of yams from different areas %
WS b KGR oy
market No. producing area water content ash content
1 77.22+2.4 ab 3.75+03 a
2 FFM IR 76.41£3.1 b 3.79+0.2 a
3 Qigihaer 7791419 a 3.82+0.2 a
¥ mean 77.18+0.5 a 3.79+0.1 a
4 75.21+0.5b 342402 a
5 K& 75.72+0.8 b 3.48+03 a
6 Changchun 76.51£0.5 b 3.5240.4 a
*F-¥4) mean 75.81£0.3 b 3.47+0.1 b
7 68.22+0.2 ¢ 2.45+0.1b
8 i 69.23+0.2 ¢ 2.51£02b
9 Shenyang 68.9120.5 ¢ 2.4240.1b
14 mean 68.79+0.5 ¢ 2.46+0.1 ¢

e A SRR T RRRER R (P<0.05); T,
Note: Different letters in each column represent significant differences
(P<0.05); the same as below.

FHLX AP A, Aol il 1.74 F12.31 mg/kg;
3555 M R b XK b X ) Cu. Zn. Mo #1 Cr
SRR E E TR HM X, Cu & & 5l
i 3.00 1 2.87 mg/kg, Zn &4y 88.80
1 103.40 mg/kg, Mo 7 543 Bl & 0.59 F1 0.28
mg/kg, Cr & 555t 2.10 1 3.60 mg/kg; 55
FERGRHBIX ) Cd B P W2 TR AR HLIX R
WIHHLIX. (P<0.05), Z3lf i 0.11 A1 0.13 mg/kg;
A IX Y NI 7t B 3 8 T 57 S A IR AL FH b
X (P<0.05), 43I 0.81 F1 0.20 mg/kg; K&H
FIPk FH X B9 Pb % & i 2 & T 55 57 A R Hb X
(P<0.05), 43l i 0.83 1 0.30 mg/kg.
2.3 AFEHXA0E K 1L 257 7 oy ik

W 3 AR . Pk BH X 40 B K 1 25 B TE
LSO KRBT . A R R IR Y
B, A HSF A R X AKX 5.00%~
2.80%.0.81%~0.10% . 0.04%~0.02% . 1.70%~0.80%
H10.80%~0.30% . A FH Hl1 DX FIHK 7 His X ) 7] 5 1
SRR 1 BT P (A 3 2 TR SRR R
HiIX (P<0.05); ThBHHLIX SR & mth i &
TFFFME IR HIX (P<0.05), {H 5K H1IX AH 2%
SANEE ;TR FURIE & i Tk BH L X > KR
HIX >S5 R MIX, HERIREE
2.4 AN[AIHL X AH B 1 245 2 BRYE 1 R AR

3 b X 40 K 1 2 110 25 BTG PR o4 i
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Tab.2 The element contents in yam from different areas mg/kg
i 5 i
market No. producing area Fe Mn Cu Zn Mo Cr Ni Pb Cd
1 96.61£5.9ab 3.71+0.3 ¢ 5.71£0.5¢c 617.8+20ab 0.89+0.10b 7.91£0.5b 3.41+0.2b 0.96+0.1 ¢ 0.19+0.020 a
2 XA IR 96.81+6.8 ab 3.22+0.4c¢ 7.93+0.7ab 617.6£30 ab 0.95+0.20 ab 7.92+0.8 b 3.30+0.1 b 0.77+0.2c¢ 0.19+0.030 a
3 Qigihaer ~ 98.31+7.1a 3.43+02c 841092 610.1+31b 099+0.20a 7.83+04b 3.32+0.1b 0.89+0.1c 0.13+0.010b
P mean 97.24+0.3 ab 3.45+02b 7.35t1.2a 615+2 a 0.94+0.10a 7.89+0.1b 3.34+0.1b 0.87+0.1c 0.17+0.010 a
4 84.7244.7b 2.51+0.1¢ 7.62+0.5ab 663.3+29a 0.69+0.10c 9.52+0.9a 3.91+0.3a 1.62+0.3 ab 0.07+0.010 ¢
5 K 87.83£5.1b 3.21+03c¢ 6.8120.6b 601.0£19b 0.58+0.10d 9.01+£0.7ab 3.90+0.2a 1.81£0.3a 0.06+0.010 cd
6 Changchun  8621+4.9b 2.92+02c¢ 7.23+0.7b 625.1+23ab 0.61£0.10d 9.32+0.4a 4.01+0.4a 1.71+0.3 ab 0.05+0.010 cd
“F15 mean 86.26+1.6b 2.88+0.4b 7.22+0.4a 630+£31a 0.630.06b 9.28+0.3a 3.94+0.1a 1.71+0.1a 0.06+0.010 b
7 91.10+£5.2 ab 5.62+0.6a 4.73+0.5cd 529.0+28 cd 0.29+0.05f 4.21+0.5d 3.07+0.3b 1.30+0.2b  0.04+0.003 d
8 kA 92.21+4.3 ab 4.74+0.4a 4.02+04d 551.0£30c  0.35+0.10ef 6.92+0.7c 3.20+0.1b 1.40+03b 0.04+0.010d
9 Shenyang 91.92+5.8 ab 5.22+0.5ab 4.31+0.2d 499.0+38d 0.41+0.10e 6.92+0.7¢ 3.11+0.2b 1.50+0.3b 0.03+0.001 d
*F¥) mean 91.74£0.6 ab 5.19+04a 4.35+04Db 526+£14b  0.35+£0.04c 6.62+0.5¢ 6.62+0.5¢ 1.40+0.1b 0.04+0.002 b
R3 TRIFAMEERKLGERES (B2) ELIR
Tab. 3 Nutrient composition (contents) comparison of yams from different areas %
DiE7E A ! TER VA SO FELI 7 =l SRR
market No. producing area starch soluble sugar crude fat protein total amino acids
1 19.61+3.1 ab 0.16+0.02 ¢ 0.06+0.01 ¢ 2.50+0.4 ¢ 1.91+0.3 b
2 FFM IR 18.71£3.5b 0.18+0.04 ¢ 0.07+0.01 be 2.62+0.5 ¢ 1.91£04 b
3 Qigihaer 17.3142.4 b 0.20£0.03 ¢ 0.08+0.01 be 24103 ¢ 2.01£0.4 b
“F-#4 mean 18.54+0.6 ab 0.18+0.01 ¢ 0.07£0.01 b 2.51+0.1 ¢ 1.94+0.1 ¢
4 20.21£3.1 ab 0.86+0.10 b 0.08+0.01 be 3.12+0.4 be 2.32+0.3 ab
5 K 21.01+£3.5 ab 0.92+0.10 b 0.09+0.02 b 3.30+0.6 b 2.40+0.4 ab
6 Changchun 21.31£2.9 ab 0.89+0.09 b 0.09£0.02 b 3.41£0.2 ab 2.5120.3 ab
13 mean 20.84+0.4 ab 0.89+0.03 b 0.09+0.01 ab 3.28+0.1b 2.4140.1 ab
7 23.11£3.1 ab 0.94+0.09 ab 0.09+0.01 b 4.20+0.3 a 2.71+£0.3 a
8 Pk 24.01£3.2 a 0.99+0.10 ab 0.11+0.02 ab 4.31+0.5a 2.82+0.4 a
9 Shenyang 238112 a 1.05+0.04 a 0.12+0.03 a 4.1240.1 a 2.60+0.2 a
“F#4 mean 23.64+0.5 ab 0.99+0.03 a 0.11+0.01 ab 4.21+0.1a 2.71£0.1 a

FH e B R 1 M 2> PR 38 25> 5 2 > 3
B, WS RS, SEMAE U
F) o ARG (R 4). MR 20
HiIX fe i, KEMXIKZ, FFFF0 R R,
T PH b DX 36 220 2 v T AR b XRS5 5 i
JRH X (P<0.05), 735 1.10% F1 2.60%, I H.
KA b X 36 M 22 B 3 TSR SR R X
(P<0.05), &5 1.50%, 3 MHBIX JREEZ SBT3
5510 0.53%. 0.73%F1 1.00%, & BHHLX 40 E
KN R R & i 0 3 = TR A XRS50
JRHLIX (P<0.05), %5705 /K HbIX 41 F 4 LU 2 1 bR
WRT R, SEEMXH2EREREEK

- (P<0.05), X 3 b XY B 2 B A R AT 1Y
O i 5 HAth XA (]t P ) 40 B S L 2 A L B i
AIXTEAR, HAEX 3 MHXAHLL, 38R J& Tk FH
X &, HUCHKEMIX, FFFm IR HIX R
AR, 3 MM ZE A, 2255 B as 2 W2
7K (P<0.05).
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Tab. 4 Comparison of pharmacological active component contents of yams from different areas

[EE7E R FEH JR¥EH EH T ISESL) IR EES
market No. producing area allantoin diosgenin total polyphenols active polysaccharide

1 0.51+0.03 d 0.10£0.01 g 0.10+0.01 e 5.91+0.2 ¢

2 P 0.62+0.05 cd 0.20+0.03 f 0.10+£0.01 e 6.224+0.4 ¢

3 Qigihaer 0.50+0.07 d 0.20+0.02 £ 0.200.02 f 6.30+0.3 ¢
P mean 0.54+0.03 d 0.17+0.05 fg 0.13+0.02 ef 6.14+0.2 ¢

4 0.71+£0.10 ¢ 0.30+0.01 e 0.40+0.10 d 7.42+0.3 b

5 K& 0.81+0.09 be 0.50+0.04 ¢ 0.50+0.09 ¢ 7.70+0.5 b

6 Changchun 0.71+£0.04 ¢ 0.40+0.03 d 0.50+0.08 ¢ 7.81+0.3 b
¥ mean 0.74%0.10 ¢ 0.4040.10 d 0.47%0.50 cd 6.14£0.2 ¢

7 1.024+0.10 ab 0.81+0.08 a 0.70+0.08 b 8.71£0.4 a

8 S 1.10£0.09 a 0.700.03 b 0.80+0.04 a 8.6040.5 a

9 Shenyang 0.91+£0.10 b 0.70+0.06 b 0.80+0.05 a 8.92+0.3 a
F#) mean 1.01£0.10 ab 0.74+0.06 ab 0.77+0.05 a 8.74+0.1 a
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